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Mporpamma aucumnavHbl "Xumma"; 09.03.02 MHdopMaLMoHHbIe CUCTEMBI M TEXHONOMMK; AOLEHT, A.H. (Mpodeccop) Yesena B.B.

Mporpammy ovcumnavHbl paspaboTan(a)(n) ooueHT, A.H. (Npodgoeccop) Yeeena B.B. Kagenpa
HeopraHM4yeckom xmmmnm Xumudecknin MHCTUTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

CTyLeHT OONMXEH OCBOUTb 3HAHUS O XMMUYECKO COCTaBNSAoWEN eCTECTBEHHO-HAYYHOW KapTUHBI
MUpa, BaXHENLWNX XMMNYECKNX NMOHATUAX, 3aKOHAX U TEOPUSX; OBNaAeTb YMEHUAMN NPUMEHATb
NONyYeHHble 3HaHWS Onst 06 bSCHEHUSI pa3HOOOpPa3HbIX XMMUYECKMX SIBNEHWUIA N CBOWCTB BELWLECTB,
OLIEHKWN pONu XMMUU B Pa3BUTUN COBPEMEHHbIX TEXHONOMNI 1 MONyYEHNUU HOBbIX MaTepuanos;
npeanonaraeTcs pasBuTe NO3HABaTENbHbIX UHTEPECOB N MHTENNEKTYanbHbIX CMOCOOHOCTEN B
npoLecce CaMoCTOSATENIbHOMO NPUOBPETEHNS XUMUYECKINX 3HAHWUIA C NCMONIb30BaHNEM Pa3NYHbIX
NCTOYHMKOB UHGDOPMALIMM, B TOM YACNIE KOMMbIOTEPHBIX; BOCNUTAHME YOEXOAEHHOCTU NO3UTUBHONA
POV XMW B XU3HWN COBPEMEHHOIO 06WecTBa, HE0OXOANMOCTN XMMUYECKN FPAMOTHOIO OTHOLWEHMS
K cOBCTBEHHOMY 300POBbLIO 1 OKPYXatolel cpeae; NPUMEHEeHNE NONyYeHHbIX 3HAHWIA U YMEHWIA ONs
6e30nacHOro MCnonb3oBaHWs BEWECTB 1 MaTepuanos B ObiTy, Ha NPOM3BOACTBE U B CENbCKOM
X03ANCTBe, AN pelleHns npakTnyecknx 3anay B NoBCeOHEBHOM XU3HW, AN npenynpexneHus
ABNEHWI, HAHOCSLWMX Bpe 300P0BbIO YenoBeka 1 okpyxarllen cpene.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 51.6.11 ducumnnaunHbel (Mogynn)" OCHOBHOW
obpasosaTtenbHol nporpammbl 09.03.02 NHOpPMaLMOHHBIE CUCTEMbI M TEXHONOMUN 1 OTHOCKTCS K
6a3oBoli (obwenpodoeccmnoHanbHoit) yactn. OceamBaeTtcst Ha 1 kypce, 1 cemecTp.

Uwnkn EH.®.4

Kypc npuasaH obecneuntb 06weobpasoBaTenbHyo, TEOPETUYECKYHO NOArOTOBKY MO XUMUK
CTyOEeHTOB, OH gaeT 6onee rnybokme 3HaHMS Mo oOWen XMMUN. 3Ha4YMTeNbHOE BHUMaHNe yaeneHo
crnocobam nonyyeHns Hanbonee WUPOKO NPUMEHSIEMbIX BELECTB U X CBONCTBaM, BONpPOcaMm
3KONOrUN.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNEeTEHUNN:

Lncpp komnereHuyu npuoﬁpepf:::agglaﬁg:ﬁ;enuuu
BnageHue KynbTypoi MblWNEHNS, CNOCOOHOCTb K 0606LWeHuIo,
OK-1 aHanusy, BOCNpuATUIO MHCpopMaLIMK, MOCTAHOBKE Lienn 1
(0BLweKkynbTypHbIE BbIGOPY MyTen ee NOCTUXEHNS, YMEHNE NOTUYECKN BEPHO,
KOMMeTeHLMN) apryMeHTMPOBAHHO N SICHO CTPOUTb YCTHYIO U MUCbMEHHYIO
peyb
FOTOBHOCTb MCMONb30BaTh OCHOBHLIE 3aKOHbI
OK-10 €CTeCTBEHHOHay4YHbIX AUCLMUNANH B NPOJDECCUOHaNbHOM
(0bLeKkynbTypHbIE LeATeNbHOCTU, MPUMEHATb METOAbI MAaTEMATUYECKOro aHanmaa
KOMMEeTEHLMN) N MOOENNPOBAHUSA, TEOPETMYECKOrO N 9KCMEPUMEHTANBHOMO
nccnenoBaHus

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE MOHATUSA U 3aKOHbI XUMUW, TEPMUHONOMNIO N HOMEHKNATYPY BaXHENIUX XUMUYECKUX
coeaNHeHWUI;

COBPEMEHHbIe NPeacTaBNeHNst O CTPOEHNM aTOMOB, MOJIEKY/ 1 BEWECTB B PasfiNyHbIX arperatHblX
COCTOSIHUSIX;
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npupoay 1 Tunbl XUMUNYECKOW CBSA3U;

METOLONOrnN0 NPUMEHEHNA TEPMOONHAMNYECKOIO N KNHETNHECKOro noaxonos K onnmcaHuto
XNMNHECKNX NMPOLIECCOB;

cneunguKy CTPOEHMS N CBONCTBA KOOPAMHALMOHHBIX COEANHEHWIA;
XapaKTepPUCTNKY SNEMEHTOB U NX BaXXHEWLWNX COeANHEHWA,

3aKOHOMEPHOCTN N3MEHEHUA (*)VI3I/IKO-XVIMI/I‘-IeCKVIX CBOWCTB NPOCTbIX N CNTOXHbIX BELWECTB B
3aBVCUMOCTWM OT NOJIOXKEHNSA COCTaBNAKWNX NX 31EMEHTOB B I'IepmoumquKon CncTeme,

OCHOBHbIE MpaBwuia oxpaHbl Tpyaa 1 TeXHUKN 6e3onacHocTy Npy paboTe B XMMUYECKOA
naboparopuu.

2. DONIXEH yMeTb:

paboTaTtb C XMMUYECKMI peakTUBaMim, PacTBOPUTENAMU, NabOPaTOPHBLIM XMMUYECKUM
obopynoBaHuEM;

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

ncnonb3oBatb NpUHUMN Nepnogn4HOCT N I'Iepmo;u/lquKyro CunCTeMy ans npenckasaHus cBoWCTBa
MPOCTbIX N CNTOXHbIX XMMNYECKNX COeOVHEHNA n SaKOHOMepHOCTeI7I B X NBMEHEHWUN;

NPOBOAUTL NMPOCTOW y4ebHO-UCCNenoBaTeNnbCKMiA 9KCNEPUMEHT HAa OCHOBE BafAeHWS OCHOBHbLIMU
npvemamy TexHukn paboT B nabopatopuu;

NPON3BOANTb OLIEHKY MOrPeWHOCTER pe3ynbTaToB OU3NKO-XMMUYECKOTO 9KCNEPUMEHTA;

0chpopMNSATb pPe3dynbTaTbl SKCNEPUMEHTANbHbIX U TEOPETUYECKNX PaboT, hOPMYIMPOBaTL BbIBOAbI.

3. DOnXeH BnageThb:
OCHOBHbIMM NprYeMaMun NPOBELEHNS PUBNKO-XUMUYECKNX NBMEPEHWUIA;

MEeTo4aMn KOPPEKTHOM OLEHKM NOrpellHoCTe Npy NPOBEeAEHNN XMMUYECKOro 9KCNepUMEHTa;

TeopeTn4yeCcKUMm Metogamm onncaHns CBOMCTB NPOCTbIX M CNOXHbIX BELWECTB HA OCHOBE
ANEKTPOHHOIo CTpoeHns Nx atoMoB 1 MONNOKEeHUsA B ﬂepmonmquKon cucrteme XxmMmn4yeckmnx
9N1EMEHTOB;

aKCrNnepunMeHTanbHbIMN METOOAMU ornpeneneHnsa XMMn4eckmnx CBOWCTB 1" XapakTepuncTunk
HEeOpPraHN4eckKunx COoeVUHEHUN.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
- NPOBEAEHMNS XMMNYECKOrO 9KCMEPUMEHTA;
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- BbISIBNIEHNS B3aMIMOCBSI3N MEX Y CTPYKTYPOIA, CBOMCTBAMU 1 peakLIMOHHOM CNOCOBHOCTBIO

XUMUNYECKUX COeAUNHEHWI;

- KOHTPONA NpaBUIbHOCTW MOJTYyHEHHbIX Pe3yNibTaTOB;
- dHann3a XxMMn4eckumnx npoueccoB, NPoncxoaslmx npu B3aMMOLENCTBMN BELWECTB, pacyeTta

BO3MOXHOCTU X MPOTEKaHUA;

- NpoBeNEeHNA Ka4eCTBEHHOIO N KOJIM4ECTBEHHOIO aHanma3a,
- NOAroTOBKN M BbICTYNMNEeHns C npe3eHTaunsaMm Ha 3adaHHble TeMbl;

4. CTpyKTypa 1 comepxaHue AUCLUUMINHBI MOAYNS

Obwas TpyooeMKOCTb AMCLMMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMNNNHBI 3a4eT B 1 cemecTpe.

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

28 6annos.

86 bannos 1 6onee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);
54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl MO AUCLMNIMHE/ MOAYIO

TemaTtnyeckuu nnaH gucUUNAUHbI/MOAYNS

CrtpaHnua 5us 17.

A 5 (1,

Buabl n yachbl
Pas ayauTopHow paborbl,
aen He UX TPYAO0EMKOCTb T
aens ekyuwiue chopmbl
N D.MKAL:)V;IF;,ZI;HH/ CemecTpcemectpa (B yacax) KOHTponsi
Nex “MI'IpaKmqecKueHa6opaTopr|e
u 3aHATUSA pabortbl
NMucbMeHHoe
omalHee
. . 1 1 2 A
1. |Tema 1. BBepgeHue 0 0 3anaHne
lNMncbmeHHOE
Tema 2. OcHOBHblE 1 5 0 > 0 nomaluiHee
" INOHATUA U 3aKOHbI 3ajaHune
Tema 3.
[Mepuoanyeckunin 3aKoH
n MNMeprogunyeckas KoHTponbHas
. |lcnctema xmmMm4yeckmnx 1 3-4 2 2 0 To4yka
anemeHToB O.U.
MeHoeneeBa u
CTpoeHune atoma
KoHTponbHas
Tema 4. CtpoeHune
) : 1 2 TOYK
BelwecTea 5 0 0 otka
Tema 5. Bopa. KoHTponbHas
PacTsopel. i 67 | 2 2 0 TouKa
" |9nekTponuTuyeckas
auncecounauns
> 3AEKTPOHHELBH
PernctpaumnoHHbin Homep 940218 8 VHHBEPCHTET
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 6.
Knaccudmkaums KoHTponbHas
6. |[HeopraHnyeckmnx 1 8 0 2 0 TOYKa
COeAVHEHNIN 1 nX
cBoKcTBa
[MncbmeHHoe
Tema 7. Xumnyeckue JoMallHee
/- peakumm 1 9-10 2 2 0 3ajaHve
MNucbmeHHoe
Tema 8. Metannbl n nomailuHee
8. HemeTannbl 1 1 2 0 0 3ajaHve
Tema 9. OcHOBHble
o o oo
9. CTPOEHNS 1 12-13 2 2 0 TO4Ka
OpraHnyeckumx
coeauHeHnn
Tema 10. KoHTponbHas
10.{Yrnesomoponbl 1 UX 1 14 0 2 0 To4Ka
NPUPOAHbIE NCTOYHUKN
Tema 11.
11 [Kuenopoaconepxaume | 4 | 45 46 | 2 2 0 oapponeras
‘lopraHn4deckune
coeanHeHns
Tema 12.
AsoTconepxalme KoHTponbHas
12.|opraHunyeckune 1 17-18 2 2 0 To4Ka
COeONHEHNS.
MNonvumepsl
Tema . NToroeas 3aver
1 0 0 0
doopMma KOHTpons
Ntoro 18 18 0

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. BBepeHune
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

XunMus kak 4acTb ecTecTBo3HaHus. Npeamet xummn. CBSI3b XMMUM C APYrMI Haykamu. 3HaveHne
XUMUN B OOPMUPOBAHNN MbIWEHNS, B N3YYEHUW NPUPOAbI Y PA3BUTUKN TEXHUKU. XUMUS U Npobnembl
3KONOrunu.

Tema 2. OCHOBHbI€ NMOHSATUSA U 3aKOHbI
npakTnyeckoe 3aHsitne (2 4aca(os)):
OCHOBHbIE NOHATUSA N 3aKOHbI

Tema 3. Nepnoaoundecknun 3akoH u lNepuoaguyeckas cmcrtema Xxmmmyeckux anemeHros M.U.
MeHpeneeBa n ctpoeHne atoma

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

PermcTpaumoHHblit Homep 940218 ;E”[
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Mepuoanyeckuin 3akoH 1 MNepuoanydeckas cuctema xmmmyeckux anemeHTtos .. Menpneneesa n
CTpOeHVe atoma

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

Mepuoanyeckuin 3akoH 1 lNepuoanyeckas cuctema xmmmyeckux anemeHtos .. Mengeneesa n
CTpOeHVe atoma

Tema 4. CtpoeHMe BelL,eCTBa

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

CTtpoeHue BelecTea

Tema 5. Bopa. PacTBopbl. dnekTponuruyeckas guccoumaums
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Bopa. PacTBopbl. 9nekTponutmyeckas guccoumanms
npakTnyeckoe 3aHsitne (2 4aca(os)):

Bopa. PacTBopbl. 9nekTponutmyeckas guccoumanms

Tema 6. Knaccudoukaums HeopraHu4eCcKux coegUHEHUM U X CBOMUCTBa
npaktnyeckoe 3aHsitne (2 4aca(os)):

Knaccudomkaumnsa HeopraHM4eckux COeaUHEHNA N X CBONCTBA
Tema 7. Xummnyeckue peakumm

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

XuMunyeckue peakumm

npaKkTudeckoe 3aHsitne (2 yaca(os)):

XuMuyeckue peakumm

Tema 8. MeTtannbl n HemeTannbl

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

MeTtannbl n HemeTannbl

Tema 9. OCHOBHbIE MOHATUS OPraHNYEeCKON XMMUN U TEOPUSA CTPOEHUS OpraHN4YecKux
coeauHeHUA

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OCHOBHbIE MOHATUS OPraHNYeCKO XMMUN N TEOPUSA CTPOEHUS OPraHNYEeCKUX CoOeaNHEHNIA
npaktnyeckoe 3aHsitne (2 4aca(os)):

OCHOBHbIE MOHATUS OPraHNYEeCKOM XMMUN N TEOPUSA CTPOEHUS OPraHNYEeCKUX CoeanHEHNIA
Tema 10. Yrnesooopoabl U UX NPUPOAHbIE NCTOYHUKMU

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

Yrneeoooponbl U UX NPUPOOHbIE NCTOYHUKN

Tema 11. Kucnopoacogepxatiue opraHM4eckme coeguHeHns

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

Kucnopoacogepxalume opraHmyeckme coeguHeHuns

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

Kucnopoaconepxalume opraHmyeckme coeguHeHns

Tema 12. A3oTcoaepxallue opraHuyeckue coeguHeHus. NMonumepnbl

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

AsoTcogepxaume opraHuyeckue coeamHeHus. Nonmmepsl

npakTudeckoe 3aHsitne (2 yaca(os)):

AsoTcogepxaume opraHmyeckue coeamHeHuns. Nonmmepsi

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATE/IbHOM paboTbl AUCLMMIUHBI (MOLYNA)

KTPOHHEBH
B_EPCHTET
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CrtpaHnua 8 ua 17.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noAroToBka
1. |Tema 1. BeeneHue 1 1 JomallHero 3 ggx;:”m“:e
3agaHug
5 Tema 2. OCHOBHbIE 1 5 Egﬂ;ﬂgeBrKg 3 nomalHee
" |NOHATUSA N 3aKOHBbI HK
o] 3aKko sanaHms 3apaHue
Tema 3.
MNepuronmnyecknin 3aKoH
n MNMeproguyeckas NoOAroToBKa K
3. [cuctema XxmMMmnyeckmx 1 3-4  |KOHTpPONbHOM 3 ﬁ)g;goanaﬂ
anemeHTtoB [1.U. TO4YKe
MeHpoeneesa u
CTpOeHue aToma
4 Tema 4. CTpoeHne 1 5 Egﬂggﬁiﬁ%; 3 KOHTpONbHas
BelecTea TOUKE TO4YKa
Tema 5. Boga.
5 PacTtsopbl. 1 6-7 Egﬂ%ﬁiﬁ%; 3 KOHTpO/IbHas
" |9nekTponuTuyeckas Tqug TO4YKa
anccounaums
Tema 6.
Knaccundomkaums NoOAroToBKa K
6. |[HeopraHmnyeckmx 1 8  |KOHTpONbHOM 3 igrz{goanaﬂ
COeNHEHNA 1 NxX TO4Ke
CBOWCTBa
- [Tema 7. Xumnieckne 1 9-10 zgﬂ;ﬂggrl(g 3 oomallHee
' Kummn HK
peakl 3apaHug sananine
NnoaroToBk
8 Tema 8. Metannbl n 1 11 ugﬂa?ugerg 3 JomallHee
" |HemeTannbl HK
emetann sananns 3apaHue
Tema 9. OCHOBHbIE
NOHATNSA OpraHN4eckKomn
9. [vmun n Teopus 1 1213 Egﬂ%ﬁiﬁ%; 3 KOHTPONbHas
" |cTpoeHus Tqug TO4YKa
opraHnyeckumx
coeauHeHnn
Tema 10. NnoAroToBka K
10.|Yrnesomoponpl 1 nx 1 14 |KOHTPONbHOM 3 igrgoanaﬂ
NPUPOOHbIE NCTOYHUKMN TO4Ke
Tema 11.
NnoaroToBka K
11 Kncnopoacoaepxaltine 1 15-16 KgﬂTOOﬁbH%VI 3 KOHTPONbHas
‘lopraHnyeckue Tqug TO4YKa
coeauHeHns
Tema 12.
AsoTcomepxalume NoAroToBka K
12.|opraHnyeckue 1 17-18 |KOHTPONbHOM 3 ligrzgoanaﬂ
coeguHeHus. TOuYKe
Monumepbl
NToro 36
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

YTeHne nekumnii No gaHHOM AncumnimHe pekoMmeHOyeTCc4a NnpoBoAnNTb C NCMONb30BaHNEM
MyJ'IbTI/IMe,EI,VIVIHbIX npe3eHTau|/||7| N 0EMOHCTPAUMOHHOIO aKCnepmMmeHTa.

Mpu paboTe B MaNnoYnCEHHbIX Fpynnax uenecoobpasHo Ucrob3oBaTh ANanorosyto oopMy
NPOBEOEHUNS NEKLMOHHbIX 3aHATWIA C UCMONb30BaHNEM SNIEMEHTOB NPaKTUYECKMX 3aHSTUI,
NOCTAHOBKOW U peweHneM NpobneMHbIX U CUTYaLMOHHbIX 3a4aHnii U T.4.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEXYTOUYHOM
aTTecTaLum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHue

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

N3yuntb TeMy "MecTo XuMmum B CUCTEME €CTECTBEHHbIX HayK"
Tema 2. OCHOBHbIe MOHATUSA U 3aKOHbI

JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

MpopaboTatb no 3ama4Huky H.J1. FMMHKK 3aKOH 3KBMBANEHTOB

Tema 3. Nepuoanueckuinn 3akoH u Nepnoaguyeckas cucrtema Xummyeckux anemeHtos 1.U.
MeHpeneeBa n ctpoeHne atoma

KOHTPOMbHAs TOYKa , MPUMEPHbIE BONPOCHI:

MWHW-KOHTPONbHAs Ha COCTaBNeHNe 3N1EKTPOHHbIX KOHJUrypauuii aToMoB
Tema 4. CtpoeHue BelLecTBa

KOHTPOMbHAs TOYKa , NPUMEPHbIE BOMPOCHI:

MuH®-KOHTpONbHas Ha Temy "Tnbpuaunsaums”

Tema 5. Bopa. PacTtBopbl. dnekTponurmyeckasi guccouuvauus
KOHTPOSIbHAs To4Ka , NPUMEPHbIE BOMPOCHI:

MWHN-KOHTPONbHASA Ha BblIMUCNEHME CTEMEHN AMccoumaumm cnaboro anekTponuta
Tema 6. Knaccucukauumsa HeopraHM4eckmx coeanHeHUM U UX CBOUCTBa
KOHTPOMbHAS TOYKA , NPUMEPHbIE BONPOCHI:

MWHW-KOHTPONbHAsA MO HOMEHKNAaType HeOpPraHNYeCKNx CoeanHEHNN

Tema 7. Xumnyeckue peakuum

J[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

Tema 8. MeTannbl n HemeTannbl
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

Tema 9. OCHOBHbIE MOHATUSI OPraHNYEeCKON XMMUN U TEOPUSA CTPOEHUSI OpraHN4YecKux
coegnHeHnn

KOHTPO/IbHaA TO4Ka , NpuMepHbIE BOMPOCHI:

Tema 10. Yrnesogopoabl 1 UX NPUPOAHbIE UCTOYHUKN
KOHTPOSbHAs TOYKA , MPUMEPHbIE BONPOCHI:

Tema 11. Kucnopoacopepxatiuve opraHm4eckme coe guHeHUsA
KOHTPONbHAs TO4Ka , MPUMEPHbIE BOMPOCHI:

Tema 12. A3oTcoaepxallue opraHuyeckue coeguHeHus. Nonumepnbl
KOHTPONbHAas To4Ka , NPYMepHbIE BONPOCHI:

Utorosasa chopma KOHTpoOns
3ayet

MpuMepHbIE BONPOCHI K 3a4eTy:

KTPOHHEBH
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BuneTbl onst KOHTPONbHbLIX paboT
BapwuaHr 1.

1. Hannwute anekTpoHHYO PpopMyy N HA OCHOBAHUWN SNEKTPOHHO-AYEE4YHON CXEMbI ONpenennTe
BO3MOXHbI€ BANEHTHOCTW 9NeMeHTa €75.

2. Hanuwwnte peakummn nony4yeHuns, Ha3BaHus 1 oopmynbl BCEX COnel, obpasyrowmxcs npu
B3aumogencTteum rmgpokecunga tannma(lll) ¢ yronbHom KncnoTom.

3. Onpepennte, NOATBEPANB PACYETOM, BO3MOXHO N npoTekaHue npu 500 un 10000k cnegnyolen
peakuuu:

2CuCl2(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 paBHOBecuKe peakuun, NnpueBeaeHHon B 3 sonpoce ?

BapwaHT 2.

1. Hannwwute anekTpoHHY0 OOpMyIy 1 HA OCHOBaHMM 3NEKTPOHHO-SIY4EEYHON CXEMbI onpenenuTe
BO3MOXHbI€ BaIeHTHOCTU 3NieMeHTa €52.

2. Hanmwwnte peakuumn nony4yeHns, HassaHus 1 oopMysbl BCEX COneit, 06pasyowmxcs npu
B3anmogencTemm rugpokcuaa xpoma(lll) ¢ yronbHon kmcnoToi.

3. Onpegnennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTtekaHue npu 800 n 16000K cnenyiolen
peakuuu:

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

[HO298 0 -242 -1118 0 kOx/Monb

sll298 27 189 152 131 Ox/Monb rpag

4. Kak BnusatoT nameHeHns T n P Ha paBHOBecue peakuun, npueBegeHHon B 3 sonpoce ?

BapwaHT 3.

1. Hannwwute ANEKTPOHHY POpPMyNy 1 HA OCHOBaHUN SﬂeKTpOHHO-FI‘-Ieel-IHOIZ CXeMbl onpenenute
BO3MOXHbI€ BaNIeHTHOCTM 3neMeHTa €51.

2. Hanmwunte peakuumn nony4yeHnsi, Ha3gaHus 1 oopMysbl BCEX Coneit, 06pasyowmxcs npu AeicTBnm
rmapokcnaa Tannms(lll) ¢ ceneHoson kucnoton (H2SeO4).

3. OnpefenuTe, NOATBEPAMB PACHETOM, BO3MOXHO vt npoTekanue npu 500 n 800K cneaytoweir
peakunun:

Na2S04(k) + 2C(k) = Na2S(k) + 2C02(r)

[HO298 -1384 0 -389 -394 kOx/monb

sl1298 149 6 94 214 Ox/monb rpag,

4. Kak cMmellaeTcs paBHOBECKE BblleNpUBEAEHHON peakuumn npu nameHeHnsx T n P ?

BapwuaHr 4.

1. Hannwute anekTpoHHY0 PopMyy N HA OCHOBAHUWN SNEKTPOHHO-A4EE4YHOM CXEMbI ONpeaenmTe
BO3MOXHbI€ BaNIeHTHOCTK aneMeHTa €81.

2. Hanuwwute peakumm nony4yeHus, Ha3BaHus 1 oopMynbl BCEX COnelt, 0bpasytowmxcs npu aencTeum
rmgpokcunga mapraHua(ll) ¢ gocopHom KUCNOTON.

3. Onpepennte, NOATBEPANB PACHETOM, BO3SMOXHO N NpoTeKaHune npu 27 un 527[1C enyowei
peakuunu:

2HgCI2(k) = Hg2CI2(k) + CI2(r)
[H0298 -230 -265 0 kOdx/Monb
sl1298 144 196 223 Ix/monb rpag

4. Kak noenusieT noHmxeHune T 1 kak noeblweHne P Ha paBHOBecre peakummn, NpuBeaeHHON B 3
Bonpoce ?

BapwuaHrT 5.

KETPOHHBH
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1. HannwuTe anekTpoHHYO PpopMyny N HA OCHOBAHUWN SNMEKTPOHHO-SA4E€Ee4YHOM CXEMbI OnpenennTe
BO3MOXHbI€ BANEHTHOCTU 9NieMeHTa €74.

2. Hanmwwnte peakuumn nony4yeHns, Ha3gaHms 1 oopMysbl BCEX Coneil, 06pasyowmxcs npu AeicTBAm
rmapokcnaa umHka(ll) ¢ moiwbskoson kucnoton (H3AsO4).

3. Onpepennte, NOATBEPANB PACHETOM, BO3SMOXHO N NpOoTeKaHune npu 27 un 2270C cnegnyolen
peakuunn:

2CrCI3(k) + 3H20(r) = Cr203(k) + 6HCI(r)

[(HI298 -555 -242 -1145 -92 k Ox/Monb

sll298 123 189 81 187 Hx/mMonb rpan

4. Kak CMecTnTCcs paBHOBECKE BbllleyKa3aHHOM peakumm Npu nosblweHun P 1 kak npu NOHMXEHUN
T7?

BapwuaHr 6.

1. Hannwwute anekTpoHHY0 OOpMyIy 1N HA OCHOBaHMMW 3NEKTPOHHO-SI4EEYHON CXEMbI onpenennTe
BO3MOXHbI€ BaIeHTHOCTU 3neMeHTa €83.

2. Hannwwnte peakuumn nonyvyeHns, Ha3saHms 1 oopMysbl BCEX CONneit, 06pasyomxcs Npu AeicTBAm
rmopokcuga onosa(ll) ¢ gocdopHOM KUCNOTOM.

3. Onpepnennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTekaHune npu 400 n 900K cnenyolen
peakuunn:

SiO2(k) + Na2CO3(k) = Na2SiO3(k) + CO2(r)

[HO298 -859 -1129 -1518 -394 k Ox/mMonb

Sl1298 42 136 114 214 Ox/monb rpan

4. Kak BnuatoT nameHeHns T n P Ha paBHOBecuKe peakuun, npueBegeHHon B 3 sonpoce ?

BapuwaHT 7.

1. Hannwwute 9NEKTPOHHY POpMyNny 1 HA OCHOBaHUN SﬂeKTpOHHO-FI‘-Iee‘-IHOIZ CXeMbl onpenenute
BO3MOXHbI€ BaNIleHTHOCTU 3NeMeHTa @74.

2. Hanuwwute peakummn nonyyeHusl, Ha3BaHusi 1 PopMynbl BCEX Conelt, obpasytowmxcs npu AencTeum
rmgpokcunaa cypbmbli(lll) ¢ ceneHucton kucnoton (H2SeO3).

3. Onpepnennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTtekaHune rnpu 400 n 6000K cnenyolen
peakuunu:

3PbO2(k) = Pb304(k) + O2(r)

[HO298 -278 -735 0 kOx/Monb

sll298 76 211 205 Ox/monb rpag

4. Kak BnusatoT nsmeHeHns T n P Ha paBHOBecuKe peakuun, npueBegeHHon B 3 sonpoce ?

BapwaHT 8.

1. Hanuwwute anekTpoHHY0 OOpMyIy 1 HA OCHOBaHMMW 3NEKTPOHHO-SIY4EEYHON CXEMbI onpenennTe
BO3MOXHbI€ BaIeHTHOCTU 3neMeHTa €71.

2. Hannwwnte peakuumn nonyvyeHns, HassaHms 1 oopMysbl BCEX COneit, 06pasyowmxcs npu
B3avmMogencTemm rugpokcuaa tannua(lll) ¢ ceneHoBom KMCNOTOR.

3. Onpegnennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTtekaHune npu 500 n 10000K cnenytolen
peakuuu:

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

[HO298 -206 -135 0 kOx/Monb

sll298 113 92 223 [x/monb rpan

4. Kak BnusatoT nameHeHns T n P Ha paBHOBecuKe peakuun, npueBegeHHon B 3 Bonpoce ?

BapuaHT 9.

1. Hanuwwvte anekTpoHHY0 OOpPMyy 1 HA OCHOBaHMMW 3NEKTPOHHO-SI4EEYHON CXEMbl onpenenuTe
BO3MOXHbIE BaNIeHTHOCTU anemMeHTa €55.
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2. Hanuwwnte peakummn nonyyeHusl, Ha3BaHusi U oopMynbl BCeX coner, obpasyrowmxcs npu
B3avmMomencTemm rugpokcuaa xpoma(ll) ¢ yronbHom kmcnoToi.

3. OnpegenuTe, NOATBEPAMB PACHETOM, BO3MOXHO N npoTekanue npu 800 v 16000K cneaytoweir
peakunun:

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

[H0298 0 -242 -1118 0 kOx/Monb

sll298 27 189 152 131 Ox/Monb rpag

4. Kak BnuatoT nsameHeHns T n P Ha paBHOBecue peakuun, npueBegeHHon B 3 Bonpoce ?

Bapwuanr 10.

1. Hannwwute anekTpoHHY0 OOpMyIy 1 HA OCHOBaHMMW 3NEKTPOHHO-SI4EEYHON CXEMbI OnpenennTe
BO3MOXHbI€ BaIeHTHOCTU 3neMeHTa €51.

2. Hanmwwnte peakuun nonyvyeHns, HassaHus 1 oopMysbl BCEX CONneit, 06pasyowmxcs Npu AeicTBAm
rmgpokcunaa xenesa(lll) c ceneHosoin kucnoton (H2SeO4).

3. Onpepnennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTtekaHune npu 500 n 800K cnenyolen
peakuunu:

Na2S04(k) + 2C(k) = Na2S(k) + 2C02(r)

[HO298 -1384 0 -389 -394 kx/Monb

Sll298 149 6 94 214 Ox/monb rpag,

4. Kak cMmellaeTcs paBHOBECKE BbllENPUBEAEHHON peakuumn npu nameHeHnsx T n P ?

BapwuaHT 11.

1. Hannwute anekTpoHHYO PpopMyy N HA OCHOBAHUWN SNEKTPOHHO-SA4EEe4YHOM CXEMbI OnpeaenmTe
BO3MOXHble BaneHTHOCTU anemeHTa €80.

2. Hanmwwnte peakuumn nony4yeHns, Ha3gaHms 1 oopMysbl BCeX Coneit, 06pasyowmxcs npu AeicTBnm
rmapokcmnaa mapraHua(ll) ¢ gpoccopucton kucnotonm (H3POS3).

3. Onpepennte, NOATBEPANB PACHETOM, BO3MOXHO NN NpOoTeKaHune npu 27 un 5270C cnenyouwen
peakuun:

2HgCI2(k) = Hg2CI2(k) + CI2(r)
[H0298 -230 -265 0 kOx/Monb
Sl1298 144 196 223 [x/monb rpag

4. Kak nosnuseT noHuxeHne T n Kak rnosbllweHne P Ha paBHOBeCHe peakuuun, NpuseoeHHon B 3
Bonpoce ?

BapuaHT 12.

1. Hannwute anekTpoHHY0 PopMyny N HA OCHOBAHUWN SNEKTPOHHO-A4E€E4YHOM CXEMbI ONpeaenmTe
BO3MOXHbl€ BaA/IEHTHOCTW 3NeMeHTa @77.

2. Hanuwwute peakummn nony4yeHus, Ha3BaHus 1 oopMynbl BCEX COonelt, obpasyowmxcs npu gencTeum
rugpokcunga antomnHusa(lll) ¢ Mblwbsikoson knucnoton (H3AsO4).

3. Onpepennte, NOATBEPANB PACHETOM, BO3SMOXHO N NpOoTeKaHune npu 27 un 227[1Cc cnegnyolwen
peakuunn:

2CrCI3(k) + 3H20(r) = Cr203(k) + 6HCI(r)

[lHU298 -555 -242 -1145 -92 k [1x/Monb

sll298 123 189 81 187 Hx/mMonb rpan

4. KaK CMEeCTUTCHA paBHOBeCI/Ie BbILueyKa3aHHOI7I peaKLI,I/IVI I'Ipl/l MNOBbIWWEHNN Pun Kak |'|p|/| NMOHWNXEHUNN
T?

MPUMEPHbBIE TEMbl PE®GEPATOB

BuotexHonornsa n reHHaa nHxeHepus - TexHonorum XXI| seka.

HaHoTexHonormsa kak NpUopmuTETHOE HaNpPaBNeHNe PasBUTUS HayKu U Npon3BoAacTea B Poccuinckom
denepaunn.

CoBpeMeHHble MeTobl 06e33apaxmBaHuns BOIbI.

E
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AnnoTponus MeTannos.

XusHb n geatenbHocTb O.M. MeHnoeneesa.

"Meproanyeckomy 3aKoHy Byayliee He rpo3nNT paspyweHmem?".
CuHTes 114-ro anemeHTa - TPUYMAd POCCUNCKMUX OU3UKOB-S0EPLNKOB.
M3oTonbl BOgopoaa.

Vicnonb3oBaHne panvoakTUBHbBIX M30TOMOB B TEXHNYECKMX LLensiX.
PeHTreHoBCKOE n3nyyeHne 1 ero NCnosib30BaHNe B TEXHUKE N MeauLMHe.
[Mnasma - YeTBEPTOE COCTOSIHME BELWEeCTBa.

AMOpHbIE BelecTBa B NPUpoae, TEXHUKE, ObITy.

OxpaHa okpyxarolen cpefbl OT XMMUYECKOro 3arpsa3HeHns.
KonnyecTtBeHHble xapakTepuCTUKKN 3arpsa3HeHns okpyXxarouern cpenbl.
MNpumMeHeHre TBepAoro u razoobpasHoro okcmaa yrnepona(lVv).
3awmnta 030HOBOr0 9KpaHa OT XMMMUYECKOro 3arps3HEeHNS.

"pybooncnepcHble CUCTEMBI, MX KNnaccuunkauus 1 NCnonb30oBaHne B NPogeCcCuoHanbHom
LESTENbHOCTH.

KocmeTtnyeckue renu.

[MprMeHeHne CcycneHauni 1 aMynbCuii B CTPOUTENbCTBE.

MwuHepanbl 1 ropHble NOPOAbl KaK OCHOBAa NUTOCAIEPHI.

PacTtsopbl BOKpyr Hac.

Bopa kak peareHT 1 kak cpefa ans xMMnM4eckoro npowecca.

Twunbl pacTBOPOB.

XwusHb 1 gesatenbHocTb C. AppeHuyca.

Bknapg oTeyecTBEHHbIX y4EHbIX B pa3BUTME TEOPUMN SNEKTPONUTUYECKOW AuccoLmaumnm.
YcTpaHeHne XeCTKOCTU BOAbl HA NPOMbILWIEHHbIX NPeanpusaTnusX.
CepHasi kmucnoTta - "xneb XMMmn4eckoin NpoMblWIeHHOCTN".
Vicnonb3oBaHmne M1HepasbHbIX KUCNOT HA NPeanpuaTuax pasnnyHoro npogouns.
Okcunabl 1 conn Kak CTpouTenbHble Matepuarnsl.

WcTopus runca.

[MoBapeHHas Conb Kak XMMUYEeCKOoe ChIpbe.

MHoronvkmin kapboHat Kkanbuus: B NpMpoae, B NPOMbIWAEHHOCTH, B ObITY.
Peakuns ropeHns Ha npon3BoaCTBE.

Peakums ropeHus B 6biTy.

BupTtyanbHoe MonenvpoBaHme XmMmn4yecknx npoLLeccos.

ONeKTPOonNn3 pacTBOPOB SNEKTPONTOB.

ONeKTponu3 pacnnasoB 3N1eKTPONNTOB.

[MpakTnyeckoe npMeHeHne anekTponm3a: padpuHmpoBaHmne, raibBaHoOMNNACTNKa, ranbBaHoOCTerns.
VicTopus nony4yeHns n npon3soncTea antoMUHUS.

ONEeKTPONUTUYECKOE MONyYeHre U papuHNpoBaHne Meau.

XusHb 1 geatenbHocTb . [3Bu.

Ponb Mmetannos B nCTOpUM YENOBEYECKON LIMBUNIU3ALUN.

VicTopunsi oTe4eCTBEHHON YepHOW MeTannypruu.

VicTopusa oTe4eCTBEHHOWM LLBETHOM MeTannyprum.

CoBpeMeHHOe meTannypruyeckoe npons3soacTBO.

CneunanbHOCTW, CBSI3aHHble ¢ 06paboTKol MeTansos.

Ponb MeTannos n cnnaeoB B HAy4HO-TEXHUYECKOM Nporpecce.

Koppoausi MeTannos 1 cnocobbl 3awwmTbl OT KOPPO3UK.

NHepTHbIE nnn 6naropofHble rasbl.
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Poxparowue conu - ranoreHsbi.

VcTopusa weenckom crvyku.

XvMns METANNOB B MOEN NPOPeCCUOHaNbHON OeATENbHOCTN.

XMUa HeMeTannos B MOen NPOgOECCMOHANbHON OeATENbHOCTMW.

Kpatkne cseneHuns o UCTOPUN BO3HUKHOBEHUSA U Pa3BUTUS OPraHN4eCKOn XUMNN.
XwusHb 1 pesarenbHoctb A.M. Bytneposa.

Butanusm u ero kpax.

Ponb 0Te4eCTBEHHbIX YYEHbIX B CTAHOBIEHMM U Pa3BUTUM MUPOBO OPraHNYeCKOm XUMUN.
CoBpeMeHHbIe MPeACTaBNEeHNS O TEOPUM XMMNYECKOTO CTPOEHNS.

OKonornyeckme acnekTbl MICNONb30BaHWUS YrNesoa0OpPOAHOIO Chipbs.

SKOHOMMYECKME acnekTbl MEXAYHAPOAHOr0 COTPYAHNYECTBA NO MCMNONb30BAHMIO YrNEBOAOPOLHOMO
Cbipbsi.

NcTopurs oTKpbITUS 1 pa3paboTky ra3oBbix N HEPTAHBIX MECTOPOXAEHUIA B Poccuinckol
depnepaunn.

XuMns yrnesonopoaHoOro coipbs 1 Most Byayuas npodeccus.

YrnesonopoaHoe TOMNMMBO, ero BUAbl U Ha3Ha4YeHue.

CuHTETMYECKME KaydyKn: UCTOPUS, MHOroobpasne 1 nepcnekTmBbI.
Pe3unHoTexHnyeckoe nponsBoOLACTBO M €ro POfb B HAYYHO-TEXHMUYECKOM Mporpecce.
CBapoyHOe Npon3BOACTBO 1 PONb XMMUN YreBOAOPOAOB B HEN.

HedTb 1 ee TpaHcnopTUpoBKa Kak OCHOBA B3aMMOBbLIFrOLHOIO MEXAYHapOoOHOro COTPYOHNYECTBa.
Apomatuyeckue yrnesogopobl kak Cbipbe Ons npovussBoacTsa NectTuumnaos.
Yrnesobl 1 UX Pofib B XUBOW Npupoae.

CTpoeHwue rnioko3bl: UICTOPUSA Pa3BUTUSA NPEeSCcTaBNEHUA N COBPEMEHHbIE BO33PEHNS.
PassunTtre caxapHom npombiwneHHoCcTn B Poccuu.

Ponb yrnesonos B Moeii byayweli NpogeCCMOHaNbHOM 4eATENbHOCTH.

MeTtaHon: xeModounms n xemogpoobusi.

StaHon: Bennyaiiwee bnaro n cTpawHoe 3no.

Ankoronuam un ero npodounakTmka.

MHoroaTomMHble cnMpTbl U MOS Byaylas NnpoeccnoHanbHas OesaTeNbHOCTb.

dopmanbaerng kak 0CHoBa NofyYyeHnsl BeWweCcTB U MaTepranos 4515 Moer NpogpeccnoHanbHom
NeaTenbHOCTN.

MypaBebuHas Kknucnota B npupoae, Hayke u Nnpon3BoacTBe.

McTopusa ykeyca.

CnoxHble ahupbl U UX 3HAYEHUE B NPUPOAE, ObITy U NPON3BOLACTBE.

Xwupbl Kak NPoayKT NUTAHUS K XMMUYECKOE Cbipbe.

3aMeHa XNpPOB B TEXHUKE HEMULLEBBIM CbiPbEM.

HexBaTka nponoBonbCTBUSA Kak rnobanbHas npobnema yenoBeyecTsa v NyTn ee peleHuns.
Mbina: npownoe, HacTosiuee, bynyuiee.

CpencTsa rurmeHbl Ha OCHOBE KMCNOPOACOAEepXalmMX OpraHN4eckmx CoeanHEeHNA.
CuHTteTtunyeckme morowme cpenctea (CMC): [ocToMHCTBA U HEQOCTATKM.

AMMMaK 1 aMUHBbI - 6ECKUCNOPOaHbIE OCHOBAHMS.

AHNNVHOBbIE KPACUTENN: UCTOPUS, MPOU3BOLACTBO, NEpPCrneKkTmnBa.

AMWHOKMCNOTbI - aMPOTEPHbIE OPraHNYeckmne CoeIHEeHNSI.

AMUHOKMCNOTBI - "KMPNNYMKIN" 6ENKOBBIX MONEKY.

CurHTeTM4Yeckne BOIOKHA Ha aMUHOKMCIIOTHOM OCHOBE.

"Xu3Hb 310 cnocob cylwecTsoBaHUs 6enkoeblx Ten?"

CTpykTypbl 6ENKA 1 €r0 AECTPYKTYPUPOBAHNE.

Bronorunyeckne doyHkumm 6enKoB.
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benkosas ocHoBa MMMyHUTETA.
CNna v ero npodpunakTuka.

Deduumnt 6enka B NUIWEBbLIX NPOAYKTax U ero NpeofonieHre B pamMkax rnobanbHol
NPOAOBONbCTBEHHOW NPOrpammbl.

Xumns n 6Monorms HyKNenHoOBbLIX KACNOT.
MepeyeHb nabopaTopHbIX paboT No XMMmK

1) TabopaTopHas pabota €1 (2) "MNpurotToBneHne OMCNepcHbIX pacTBOPOB"

2) NabopaTopHas pabota €2 (1) "MpurotoBneHne pacTeopa 3anaHHOM KOHLI,eHTpaLl.I/II/I

3) NabopaTopHas paboTta €3 (2) "CBoiicTBa KNCNOT, OCHOBAHWIA, CONeit, OKCnooB"

4) abopaTtopHas paboTta €4 (1) "3aBMCUMOCTb CKOPOCTU peakuun OT pasnyHblX hakTopoB
5) NabopaTopHas pabota €5 (1) "O3HakoMNeHMe C YyryHOM 1 pagamm Xxenesa"
) (2)
) (1)
) (1)
(2)

6) llabopaTopHast pabota €6 (2) "PelweHne akcnepuMeHTanbHbIx 3aaa4”

7) NabopaTtopHas paboTta €7 N3rotoBneHne moaenei monekyn"

8) NNabopaTopHas paborta €8 'O3HakoMneHne ¢ obpasuamm HedpTH, Kay4yKoB, pe3VIHbI
9) NabopaTopHas paboTta €9 (2) "CeoilcTBa KNCNOPOAOCOAEPXKAWMX COEANHEHNIA"

10) NabopaTtopHas paboTta €10 (1) "M3y4eHme cBoincT 6enkoB"

11) NabopaTopHas paboTta €11 (2) "PeleHune akcnepnMeHTanbHbix 3agay”

MNepeyeHb npakTUyeckmnx paboTt no xmmMum

1) MpakTnyeckas pabota €1 "PacyeTbl No xumMmyeckum cpopmynam"

2) MpakTtnyeckas pabota €2 " Cmecu. [lncnepcHble cucTeMbl”

3) MpakTtuyeckas pabota €3 "PelweHne pacyeTHbIx 3a0a4"

7.1. OcHOoBHas nuTeparypa:

3apaun n ynpaxHeHus no obwer xummn, Munka, Hukonaii NleoHmpoosuy, 2008r.
Obuwas xumus, 'nHka, Hukonai JleoHnposuny, 2013r.

3apaun n ynpaxHeHus no obwer xummu, 'uHka, Hukonaii NeoHmpoosuny;PabuHosuy, B. A.;PybuHa,
X. M., 2005r.

4.KoposuH H.B. n gp. Obwas xumns. Teopus n 3agayn. - Cl6.:/laHb, 2014. - 496 c.
http://e.lanbook.com/books/element.php?pli_id=51723

5. OcHoBbl xumun: YuebHuk / B.I'. MeaHos, O.H. 'eBa. - M.: KYPC: HLI NUHDPA-M, 2014. - 560 c.
http://znanium.com/bookread.php?book=421658

6. JTabopaTopHbIi NpakTkym no obuwei xummnn: YyebHoe nocobue / O.10. KocTtoycoea, J1.C.
Manodgoeesa. - M.: ®opym, 2008. - 144 c. http://znanium.com/bookread.php?book=141351

7.2. lononHuTenbHasa nureparypa:

1. Xumms kpemHusi: Yueb. nocobue / N.C. Benoctoukas. - M.: UHO®PA-M, 2004. - 64 c.: 60x88 1/16. -
(CpenHee npodheccroHansHoe obpasosaHue). (obnoxka) ISBN 5-16-002002-0, 1000 aka.
http://znanium.com/bookread2.php?book=82503

2. Xumus Boabl u Mukpodbuonorus: Yuebnuk / A.J1. Neyatos, B.W. Manos. - M.: UH®PA-M, 2006. -
218 c¢.: 60x90 1/16. - (CpenHee npodeccuoHanbHoe obpasosanue). (nepennet) ISBN
5-16-002421-2, 3000 http://znanium.com/go.php?id=99428

7.3. UHTepHeT-pecypcChbl:

HeopraHnuyeckas xumms - http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/

HeopraHuyeckas xumng. Jlekumm ons cTyoeHTOB NepBoro Kypca -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html
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HeopraHuyeckas xmmusi. YyebHble Mmatepuansl - hitp://www.chem.msu.su/rus/teaching/inorg.html
Obwas xumns. H.J1. TnuHka - http://www.for-stydents.ru/himiya/uchebniki/obschaya-himiya.html

YyebHble MmaTepuasnbl No XUMUN -
http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10Kkl

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHmne ancumniunnbl "Xumua" npegnonaraeTt MCNonb3oBaHMe Cneayouero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:

Nekunmn No gucumunanHe NPOBOAATCS B ayAUTOPWM, OCHALEHHOW MyNbTUMEOUNHBIM NPOEKTOPOM,
npenapaTuBHbLIM CTONIOM U CUCTEMOI BEHTUNSUUN (/18 NoKasa AEMOHCTPALIMOHHOMO 9KCNepuMeHTa).
B aynomTtopumn umetotcst Heobxoaumble y4ebHo-HarnsaHble nocobus - Mepuoaunyeckas tabnuua ..
MeHpeneeBa, pag HaNnpPSXeHWin MeTannos, Tabnyua pacTBOPMMOCTY CONEN.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 09.03.02 "NHpopMaLMOHHbIE CUCTEMbI U TEXHONOMMK" 1 NPOOUIIIO NOArOTOBKM
MHdbopMaumoHHble cucTeMbl B 06pas3oBaHnm .
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Crtpannua 16 n3 17. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnavHbl "Xumma"; 09.03.02 MHdopMaLMoHHbIe CUCTEMBI M TEXHONOMMK; AOLEHT, A.H. (Mpodeccop) Yesena B.B.

ABTOpP(bI):

Yesena B.B.
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