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Mporpamma ancumnavHbl "Xumnsa"; 230400.62 VHbopMaLUMOHHbBIE CUCTEMbBI U TEXHONOMMK; Npoddeccop, A.H. (npodeccop) Yesena B.B.

Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodeccop) Yesena B.B. Kadenpa
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 gucumunnnHa BkntodeHa B pasaen " 52.6.5 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasoBaTtenbHol Nnporpammbl 230400.62 VIHopMaLMOHHbIE CUCTEMbI M TEXHONOMMK U 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:

PacwucpoBka
Lncpp komnereHuyu npuobpetaeMon KOMNeTeHL N

OK-1 o o o

n HOCTb K rPaMOTHOW MUCbMEHHON N YCTHOM
(ObuwekynbTypHbie Eoﬁﬁogmigumm Hr;a OCCKOOM $|3CbIKee PHyeTHo
KoMMeTeHuunn) y Py
OK-5 .
(0BUIEKYNbTYPHbIE CnocobHOCTb CneaoBaTb 3TUHECKMM U MPaBOBbIM HOPMaM;
KOMMETEHLINN) TONEPaHTHOCTb; CNOCOOHOCTL K COLManbHON agantaumm

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHBI 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;

NPMPOLY N TUMbl XMMUYECKOW CBS3MW;
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Mporpamma ancumnavHbl "Xumnsa"; 230400.62 VHbopMaLUMOHHbBIE CUCTEMbBI U TEXHONOMMK; Npoddeccop, A.H. (npodeccop) Yesena B.B.

MEeTOOoO0NOrni0 NPUMEeHeEHNA TepMOONHaMNYECKOro N KNHEeTN4eCKOoro noaoxonoB K onnMcaHuto
XNMNYeCKNX NnpoL.eccos,;

cneungonky CTPOEHUS N CBOMCTBA KOOPAWHAUVOHHbBIX COeANHEHWU,
XapakTepuUCTUKY 3MIEMEHTOB N UX BAXHENILUX COeONHEHUA,

32aKOHOMEPHOCTN U3MEHEHUS (PU3NKO-XMMNYECKNX CBONCTB NPOCTLIX N CNOXHbIX BELWECTB B
3aBUCUMOCTUN OT NONTOXEHNA COCTABNAKWUNX NX S3NEMEHTOB B I'IepmoumquKoM cunucrteme;

OCHOBHbIE NpaBuna oXxpaHbl TPyAa U TEXHUKK Be30MacHOCTM Npu paboTe B XMMUYECKOA
naboparopum.

2. IONXEeH yMeTb:

paboTaTb C XMMMYECKMMI peakTuBaMu, pacTBOpPUTENaMM, nabopaTopHbIM XMMUYECKUM
obopynoBaHMEM;

NPOV3BOANTL PACYEeThl, CBSA3aHHbIE C NPUrOTOBNEHNEM PACTBOPOB 3a4aHHON KOHLLEHTpaLMu,
onpeneneHnemM TeEPMOANHAMUYECKNX Y KNHETUYECKMX XapakTepUCTUK XUMNUYECKUX NPOLLECCOB,
onpeneneHnemM CTEXMOMETPUN XUMUYECKUX PeakLmii; onpeaeneHmem ycnosuii obpaszoBaHus
0CallkoB TPYLHO PACTBOPMMbIX BELECTB 1 Ap.;

ncnonb3oBatb NpUHUMN NEepnogn4HOCT N nepI/IO,EI,I/ILleCKyPO CnCTeMy ans npenckasaHums cBouncTBa
NPOCTbIX N CITOXHbIX XMMNYECKNX cCoeOVHEeHNn n 3aKOHOMepHOCTeI7I B X UBMEHEHWUI;

NPOBOANTL NPOCTOW y4ebHO-1CCNenoBaTeNbCKMn KCNEPUMEHT HA OCHOBE BNAAEHNS OCHOBHbLIMU
npmemamn TexHUKn pabot B naboparopuu;

npon3BodnTb OLEHKY I'IOFpeUJHOCTeVI pe3ynbTaTtoB PUINKO-XMMUYECKOrO 3KCMEPUMEHTA;

0hOopMNSATL pe3dynbTaTbl 3KCNEPUMEHTANIbHBIX U TEOPETUYECKUX PaboT, OOPMYIMPOBaTh BbIBOAbI.

3. 0ONXEeH BnageThb:
OCHOBHbIMW NpYEeMaMu NpoBeaeHNs PU3NKO-XMMUYECKNX U3MEPEHNIA;

MeToAaMu KOPPEKTHOM OLEHKIN MOrPELLHOCTEN NPY NPOBEAEHNN XMMUYECKOrO 3KCMEPUMEHTA;

TeopeTn4HecknmMm Metogamm onncaHmns CBOWCTB NPOCTbIX N CJTOXHbIX BEWECTB Ha OCHOBE
ANEKTPOHHOI0 CTPOEHNA NX aTOMOB U MNMONNOXKEHNA B I'Iepvlo,u,mquKoM cncrtemMe xXmmMmm4eckumnx
3NEMEHTOB;

3KCMepuMeHTanbHbIM1 METO4AMW ONpeaeneHns XMMN4ecknx CBOMCTB U XxapakTepucTmnk
HeopraHM4eckmnx coeANHEHA.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- NpoBENEHNA XUMNYECKOI0O S3KCNEPUMEHTA;

- BbISIBNIEHNS B3aMIMOCBSI3N MEX Y CTPYKTYPOi, CBOMCTBAMU 1 PeaKLIMOHHOM CNOCOBHOCTbIO
XUMUYECKNX COEONHEHWIA;

- KOHTPON4 npaBWIbHOCTK NMOJTyHEeHHbIX Pe3yibTaTOB;
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- dHann3a XMMn4eckumnx npoueccoB, NPonCxXoaslmnx npu B3aMMOLENCTBMN BELWECTB, pacyeTta
BO3MOXHOCTU X NMPOTEKaAHUA;

- NpoBeneHNA Ka4eCTBEHHOIoO N KOJIM4ECTBEHHOIO aHanms3a,
- NOAOroTOBKN M BbICTYNNEeHns C npe3eHTaunsaMnm Ha 3adaHHble TeMbl;

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MOOyns
Obwas TpynoeMKOCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopmMa NPOMEXYTOHHOr0 KOHTPONSA ANCUMMINHBI 3a4eT B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs foMnycka K 3a4eTy
28 6annos.

86 bannos 1 6onee - "OoTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunimHe/ MOAyNo
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns

Buabl n yacbl
Pasne ayauTopHOU paborThbl,
aen H UX TPYO0EMKOCTb T
epensi eKyLwme chopmbl
N D.VIIC\:"L:)V‘I:;,%I'HI:I/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex “MI'IpaKmqecKueHaéopaToprle
L 3aHATUSA paborbl
nomalHee
1. |Tema 1. BeeneHnue 1 1 2 0 0 3afaHve
MallH
5 Tema 2. OCHOBHblE 1 5 0 5 0 ggﬂ:l_meee
" [NOHATMSA N 3aKOHbI
Tema 3.
[Mepuoanyeckunin 3aKoH
n MNepnogunyeckas KOHTpONbHas
3. [cuctema XMMn4eckmx 1 3-4 2 2 0 TOYKa
anemenTos [./.
MeHnoeneesa v
CTpoeHune atoma
KOHTPONbHAas
4 Tema 4. CtpoeHune 1 5 5 0 0 quKgo a
" [BewecTBa
;:szngOﬂa' KOHTpONbHas
. ’ 1 6-7 2 2 0 TO4Ka
0 onekTponuTnyeckas
auccoumaums
Tema 6.
Knaccugomkaums KOHTpONbHas
6. |[HeopraHn4yeckmnx 1 8 0 2 0 TOoYKa
COeOMHEHNN N nx
cBowncTBea
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Buabl v yachbl
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 pa60Tb|
oMmallHee

Tema 7. XuMunyeckune A
7. peakuuy 1 9-10 2 2 0 3apaHve
8 Tema 8. Metannbi n 1 11 5 0 0 ggz::JMHee ©

" |[HemeTannbl

Tema 9. OcHoBHblE

o o oo
9. CTPOEHMS 1 12-13 2 2 0 TOYKa

opraHn4eckmx

coedNHEeHNN

Tema 10. KOHTpONbHas
10.|Yrnesomoponpl 1 nx 1 14 0 2 0 TOo4YkKa

NPUPOLHbIE UCTOYHUKN

Tema 11.
11 [Kucnoponconepxaume | 4| 45 46 | 2 2 0 :gsggomaﬂ

‘lopraHmn4yeckune

coeauHeHus

Tema 12.

AsoTconepxaiume KOHTPONbHas
12.|opraHnyeckve 1 17-18 2 2 0 TOYKa

coeauHeEHNS.

Monumepsbl

Tema . NIToroeas 3ayer

1 0 0 0
doopma KOHTpoOns
Ntoro 18 18 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. BBepeHue
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

XuMu§ Kak 4acTb ectecTBo3HaHus. [peaMeTt xummmn. CBSA3b XMMUKN C OPYrMK HayKaMn. 3Ha4yeHme
XMMUM B (DOPMUPOBAHMMN MbIWNEHNS, B U3YHEHUN NPUPOLbI N PA3BUTUN TEXHUKU. XUMUS U NPObneMmbl
3KONoruu.

Tema 2. OCHOBHbIE MOHSATUA U 3aKOHbI
npaktnyeckoe 3aHsitne (2 4aca(os)):
OCHOBHbIE NOHATUSA N 3aKOHbI

Tema 3. Nepuoanuyeckuinn 3akoH u Nepnoguyeckas cuctema XumMmm4yeckux anemeHtos 1.U.
MeHpeneeBa n ctpoeHne atoma

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Mepuoamnyecknin 3akoH 1 MNepuoguyeckas cucrema xummnyecknx anemeHTos .M. MeHoeneesa n
CTpPOeHne aTtoma

npaKkTundeckoe 3aHsitne (2 yaca(os)):

lMeproaunyeckunn 3akoH n Neproanyeckas cuctema xummyecknx anemenTos .M. MeHoeneesa n
CTpOEeHue aToma

Tema 4. CtpoeHMe BeLLecTBa
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

PernctpaunoHHbin Homep 9117714
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CTtpoeHue BelwecTea

Tema 5. Bopa. PacTtBopbl. dnekTponurmyeckas guccouuvaums
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

Bopa. PacTeopbl. 9nekTponutuyeckas guccoumasms
npaktnyeckoe 3aHsitne (2 4aca(os)):

Bopa. Pacteopbl. 9nekTponutuyeckas guccoumasms

Tema 6. Knaccudukaums HeopraHu4ecKMx coe JUHEHUM U UX CBOUCTBA
npakTnyeckoe 3aHsitne (2 4aca(os)):

Knaccugomkaums HeopraHMy4ecknx CoeamMHEHNn U UX CBOMCTBA
Tema 7. Xumunyeckue peakuum

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

Xumunyeckue peakumm

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

XvMuyeckue peakumm

Tema 8. MeTtannbl U HemeTanNbl

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MeTannbl 1 HemeTannbl

Tema 9. OCHOBHbIE MOHATUS OpPraHNYEeCKON XMMUN U TEOPUSA CTPOEHUS OpraHN4YecKux
coeouHeHUA

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

OCHOBHbIE MOHATUS OPraHNYeCKO XMMUN 1 TEOPUS CTPOEHUS OPraHNYeCKUX CoeauHeHNiA
npakTnyeckoe 3aHsitne (2 4aca(os)):

OCHOBHbIE MOHATUS OPraHNYeCcKO XMMUN 1 TEOPUS CTPOEHUS OPraHNYeCKUX CoeauHeHNi
Tema 10. Yrnesogopoabl 1 UX NPUPOAHbIE UCTOYHUKN

npakTudeckoe 3aHsitne (2 yaca(os)):

Yrneesonoponbl U nx NPUPOaHbIE NCTOYHUKN

Tema 11. Kucnopoacopepxatiue opraHm4eckme coe guHeHUsA

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

Kncnoponcogepxatwme opraHmyeckme coeamHeHns

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

Kncnopogcogepxawme opraHmyeckme coeamnHeHns

Tema 12. A3oTcoaepxallue opraHuyeckue coeguHeHus. Nonumepnbl

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

A3oTcogepxalme opraHmyeckme coegnHeHns. lNMonnmepsl

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

A3oTcogepxalme opraHmyeckme coegnHeHns. lNonnmepsl

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
N Pasgen Cemectp| HeAens | camoctositensHol TpynoeMKocTb :;%%%:Lﬁ?:;ﬁﬂgﬁ
AducumnnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY[eHTOB P
noaroTtoska
1. |Tema 1. BeegeHue 1 1 JomallHero 3 gg;::JMHeee
3a0aHuns
NnoAroToBK
5 Tema 2. OcHOBHble 1 5 ugﬂa?uﬁerg 3 nomallHee
" [MOHATUA 1 3aKOHbI HU
0] 3akKo 330aHus 3a0aHne
PerncrpaumnoHHblii Homep 9117714 DAEKTPOHHEH
B] YHHBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 3.
lMeproaunyeckuin 3aKoH
n MNMeproguyeckas noaroToBka K
3. [cuctema XxmMMmnyeckmx 1 3-4  |KOHTpPONbHOM 3 :E:rggoanaﬂ
anemeHTtoB [1.U. TO4YKe
MeHpoeneesa u
CTpOeHue aTtoma
4 Tema 4. CTpoeHne 1 5 Egﬂggﬁ:ﬁ; 3 KOHTpONbHas
BewwecTea TOUKE TO4YKa
Tema 5. Boga.
5 PacTtsopb!. 1 6-7 Egﬂ%ﬁiﬁ%; 3 KOHTPO/IbHas
" |9nekTponuTuyeckas Tqug TOYKa
anccounaums
Tema 6.
Knaccundomkaums NOAroToBKa K
6. |[HeopraHmnyeckmx 1 8  |KOHTpONbHOM 3 $8:|;§oanaﬂ
COeNHEHNA 1 NX TO4Ke
CBOWCTBA
- [Tema 7. Xumnieckne 1 9-10 zgﬂ;ﬂggrl(g 3 nomallHee
peakuunn 3anaHms 3apaHue
NnoaroToBk
8 Tema 8. Metannbl n 1 11 ugﬂa?ugerg 3 JomallHee
" |HemeTannbl HK
emetann 3ananHns 3apaHue
Tema 9. OCHOBHbIE
NOHATNA OpraHN4eckKomn
9. mun n Teopus 1 1213 Egﬂ%ﬁiﬁ%; 3 KOHTPONbHas
" |cTpoeHus Tqug Touka
opraHnyeckumx
coeauHeHWnn
Tema 10. NoAroToBKa K
10.|Yrnesomopobl 1 nx 1 14 [KOHTPOSbHOWA 3 ig:ggoanaﬂ
NPUPOLHbIE NCTOYHUKMN TOuKe
Tema 11.
NnoaroToBka K
11 Kncnopoacoaepxatue 1 15-16 KgﬂTOOﬁbH?)VI 3 KOHTPONbHas
‘lopraHnyeckue Tqug TO4YKa
coefuHeHuns
Tema 12.
AzoTcogepxalwme noaroToBka K
12.|opraHnyeckue 1 17-18 |KOHTPONbHOM 3 igrgoanaﬂ
coeguHeHus. TO4Ke
Monumepbl
Ntoro 36

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAs MHTEPaKTUBHblEe hOpMbl 06yUYeHUs

YT1eHne nekumin no gaHHOW aucumnimnHe pekoMmeHOgyeTCc4d NpoBOoANTb C NCMOIb30BaHNEM
MyJ'IbTI/IMe,EI,I/IVIHbIX npe3eHTaLu/||7| N 0EMOHCTPAUMOHHOIO aKCnepmMmeHTa.

MNpw paboTe B ManoYMCNeHHbIX rpynnax LenecoobpasHo Ncnonb3oBaTb AManoroByto oopmy

npoeeneHns NeKUMOoHHbIX 3aHATUN C NCNONb30BAHMEM 31IEMEHTOB npakTn4eckmnx 3aHATUN,
NOCTaHOBKOW 1 peweHnem I'Ip06fleMHbIX N CUTYaUNOHHDbIX 3a4aHnin n T.40.
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

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

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

MpopaboTatb No 3agadHuky H.J1. FNMHKM 3aKOH 9KBMBANEHTOB

Tema 3. Nepnoaounyecknun 3akoH u lNepuoguyeckasa cucrtema Xxmmmyeckux anemeHros 1.U.
MeHpeneeBa u cTpoeHne aTtoma

KOHTPO/bHAsA ToYKa , MpUMepHbIE BONPOCHI:

MWHKN-KOHTPONbHAs Ha COCTaBNEHNE 3NEKTPOHHBIX KOHJOMUrypauum aToMOB
Tema 4. CtpoeHMe BelL,eCTBa

KOHTPO/NbHAs TOYKa , MpUMepPHbIE BONPOCHI:

MuHN-KOHTpONbHas Ha Temy "Tnbpuaunsaums”

Tema 5. Bopa. PacTtBopbl. dnekTponurmyeckas guccouuvauus
KOHTPO/bHAsA ToYKa , MPUMeEpPHbIE BONPOCHI:

MWHUN-KOHTPONbHAsA Ha BblYUCNIEHNE CTEMEHN Auccoumaumn cnaboro anekTponuta
Tema 6. Knaccucpumkaumsa HeopraHuyeckux coe sUHEHUM U UX CBOMCTBA
KOHTPONbHAs TOYKa , NPUMepPHbIE BONPOCHI:

MWHW-KOHTPONbHAs MO HOMEHKNAType HEOPraHN4eCKNX CoeaNHEHNI

Tema 7. Xumnyeckue peakuum

JoMallHee 3agaHune , NpuMepHble BOMpPOCHI:

Tema 8. MeTtannbl U HemeTannbl

JoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

Tema 9. OCHVOBHbIe MOHSATUS OpraHNyYeckomn XMMUM U Teopusi CTPOEHUs1 opraHnyeckmx
coeguHeHUn

KOHTPOMbHAs TOYKa , NPUMEPHbIE BOMPOCHhI:

Tema 10. Yrnesooopoabl U UX NPUPOAHbIE NCTOYHUKMU
KOHTPO/bHAsA ToYKa , MpPUMeEpHbIE BONPOCHI:

Tema 11. Kucnopopacogepxatiue opraHM4eckme coeguHeHus
KOHTPONbHAsA ToYKa , NPUMEpPHbIE BONPOCHI:

Tema 12. A3oTconepxallme opraHudyeckume coeanHeHus. NMonumepsbl
KOHTPO/IbHaA TO4Ka , NpuMepHbIE BOMPOCHI:

Tema . UToroesasi popma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:

Bunetbl onst KOHTPONbHbLIX paboT
BapwuaHr 1.

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

2. Hanuwwnte peakummn nony4yeHuns, Ha3BaHus 1 oopMynbl BCEX COnert, obpasyrowmxcs npu
B3aumogencTeum rmgpokeunga tannma(lll) ¢ yronbHom KncnoTom.
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3. Onpepennte, NOATBEPANB PACYETOM, BOBMOXHO N1 npoTekaHue npu 500 un 10000K cnenyouwen
peakuuu:

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, NnpueBeaeHHon B 3 sonpoce ?

BapwuaHr 2.

1. Hanuwwute anekTpoHHY0 OOpMyIy 1N HA OCHOBaHMM 3NEKTPOHHO-SI4EEYHON CXEMbI onpenenuTe
BO3MOXHbI€ BaIeHTHOCTU 3nieMeHTa €52.

2. Hanuwwute peakumn nonyy4eHns, Ha3BaHus n OOpPMyrbl BCEX conelt, 06pasyowmxcs npu
B3aumogencTemm rugpokcmaa xpoma(lll) ¢ yronbHom KMCnoTom.

3. OnpegnenuTe, NOATBEPAMB PACHETOM, BO3MOXHO N npoTekanme npu 800 n 16000K cneaytoweir
peakuuun:

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 paBHOBecuKe peakuun, NnpueBegeHHon B 3 sonpoce ?

BapwaHT 3.

1. Hannwwute ANEKTPOHHY POpPMyNy 1 HA OCHOBaHUN SJ'IeKTpOHHO-FI‘-IeeLlHOﬁ CXeMbl ornpenenute
BO3MOXHbI€ BaNleHTHOCTU aneMeHTa €51.

2. Hannwunte peakuumn nony4yeHns, Ha3gaHus 1 oopMysbl BCEX Coneit, 06pasyowmxcs npu AeicTBnm
rmapokcnaa Tannms(lll) ¢ ceneHoson kucnoton (H2SeO4).

3. OnpegenuTe, NOATBEPAVB PACHETOM, BO3MOXHO vt npoTekanue npu 500 n 800K cneaytoweit
peakuuun:

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

[(HO298 -1384 0 -389 -394 kdx/Monb

sl1298 149 6 94 214 Ox/monb rpag,

4. Kak cMmelwaeTcs paBHoBecHe BbII.LIeI'IpI/IBe,D,eHHOI7I peakuunn npn Nn3AMEHEHUAX TnPkP?

BapwuaHr 4.

1. HannwuTe anekTpoHHY0 PpopMyy N HA OCHOBAHUWN SNEKTPOHHO-SA4E€E4YHOM CXEMbI OnpeaenmTe
BO3MOXHbI€ BaNIeHTHOCTU anemMeHTa €81.

2. Hanuwwnte peakumm nonyyeHus, Ha3BaHus 1 oopMynbl BCEX COnelt, obpasyowmxcsa npu gencTaum
rmgpokcunaa mapraHua(ll) ¢ gocgopHom KMCnoTom.

3. OnpenenuTe, NOATBEPAMB PACYETOM, BO3MOXHO it NpoTekaHue npu 27 u 527[C enytowen
peakuun:

2HgCI2(k) = Hg2CI2(k) + CI2(r)
[HI298 -230 -265 0 kOx/Monb
sl1298 144 196 223 IOx/monb rpag

4. Kak nosnusiet noHnxeHue T 1 kak noebllweHne P Ha paBHOBecKe peakumm, NnpuBeaeHHom B 3
Bonpoce ?

BapwuaHr 5.

1. Hanuwwvte anekTpoHHy0 qO0OpMyIy 1N Ha OCHOBaHMMW 31EKTPOHHO-SI4E€E4YHON CXeMbl onpenenuTe
BO3MOXXHbI€ BaNeHTHOCTU aneMeHTa @74.

2. Hanuwwnte peakummn nonyyeHuns, Ha3BaHus 1 oopMynbl BCEX COnelt, 0bpasytowmxcsa npu encTaum
rmapokcnaa unHka(ll) ¢ mbiwbskoson kucnoton (H3AsO4).

3. Onpepennte, NOATBEPANB PACHETOM, BO3SMOXHO N NpoTeKaHune npu 27 un 2270C cnegnyolwen
peakuunn:

2CrClI3(k) + 3H20(r) = Cr203(k) + 6HCI(r)

E

PernctpaumnoHHbii Homep 9117714 c] X T
Crtpanvua 10 n3 17. 1184 EEPCHTET

HEOEH,

AE
HH

o

POHHB H

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnavHbl "Xumnsa"; 230400.62 VHbopMaLUMOHHbBIE CUCTEMbBI U TEXHONOMMK; Npoddeccop, A.H. (npodeccop) Yesena B.B.

[IH[298 -555 -242 -1145 -92 k x/Monb

sll298 123 189 81 187 Hx/monb rpan

4. Kak CMecTuTcs paBHOBECUE BbllleyKa3aHHOM peakumn npu noBbIlWweHnn P v kak npy NOHUXeHUN
T?

BapwuaHr 6.

1. Hannwwurte anekTpoHHY0 OOpMyIy 1 HA OCHOBaHMMW 3NEKTPOHHO-SI4EEYHON CXEMbl onpenenuTe
BO3MOXHbI€ BaNIeHTHOCTU 3nemMeHTa €83.

2. Hanmwwnte peakuun nonyvyeHns, HassaHus 1 oopMysbl BCEX CONneit, 06pasyowmxcs Npu OeicTBAm
rmapokcuga onosa(ll) ¢ gocdopHOM KUCNOTOM.

3. Onpepnennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTtekaHune rnpu 400 n 900K cnenyolen
peakuunu:

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

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

sll298 42 136 114 214 Ox/monb rpag

4. Kak BnustoT nsmeHeHns T n P Ha paBHOBecKe peakuun, NnpueBegeHHon B 3 sonpoce ?

BapuwaHT 7.

1. Hannwwute 9NEKTPOHHY POPMYNy 1 HA OCHOBaHUN SﬂeKTpOHHO-FI‘-Ieel-IHOIZ CXeMbl onpenenute
BO3MOXHbI€ Ba/IEHTHOCTU 3NeMeHTa @74.

2. Hanuwwute peakummn nonyyeHus, Ha3BaHust 1 oopMynbl BCeX conert, obpasyrowmxcs 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)

[H[298 -278 -735 0 kOx/mMonb

sll298 76 211 205 Ox/Monb rpag

4. Kak BnusatoT nameHeHnsa T n P Ha paBHOBeCKe peakumn, NnpuseneHHon B 3 Bonpoce ?

BapwuaHr 8.

1. Hanuwwute anekTpoHHY0 OOpMyy 1 HA OCHOBaHMMW 3NEKTPOHHO-SI4EEYHON CXEMbI onpenenuTe
BO3MOXHbI€ BaIeHTHOCTU 3neMeHTa €71.

2. Hanuwute peakumn nonyyeHns, Ha3BaHus 1 OOpPMyrbl BCEX conell, 06pasyowmxcs npu
B3anmogencTemm rugpokcuaa tannua(lll) ¢ ceneHoBom KMCNOTOW.

3. OnpegnenuTe, NOATBEPAMB PACHETOM, BO3MOXHO N npoTekanue npu 500 n 10000K cneaytoweir
peakuuun:

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

[HO298 -206 -135 0 kOx/Monb

sll298 113 92 223 Ox/Monb rpaa

4. Kak BnuatoT nameHeHns T n P Ha paBHOBecKe peakuun, NnpueBegeHHon B 3 sonpoce ?

BapwuaHT 9.

1. Hannwwute ANEKTPOHHY POpPMyNy 1 HA OCHOBaHUN SﬂeKTpOHHO-FI‘-Ieel-IHOIZ CXeMbl onpenenute
BO3MOXHbI€ BaNIEHTHOCTK 3neMeHTa 955.

2. Hanuwwnte peakummn nonyyeHusl, Ha3BaHusi U popMynbl BCex coner, obpasyrowmxcs npu
B3avmMomencTemm rmgpokcuaa xpoma(ll) ¢ yronbHom kmcnoToi.

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

3Fe(k) + 4H20(r) = Fe304(k) + 4H2(r)
[(lH298 0 -242 -1118 0 kOx/Monb
sll298 27 189 152 131 Ox/Monb rpag
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4. Kak BnustoT nameHeHns T n P Ha paBHOBecKe peakuun, npueBegeHHon B 3 sonpoce ?

BapwuaHT 10.

1. Hannwute anekTpoHHY0 PopMyy N HA OCHOBAHUWN SNEKTPOHHO-SA4E€E4YHOM CXEMbI OnpeaenmTe
BO3MOXHbI€ BaNIeHTHOCTU anemMeHTa €51.

2. Hannwwnte peakuun nony4yeHns, Ha3gaHus 1 oopMysbl BCEX Coneit, 06pasyowmxcs npu AeicTBnm
rmapokcnaa xenesa(lll) ¢ ceneHoson kucnotonm (H2SeO4).

3. Onpepennte, NOATBEPANB PACYETOM, BO3MOXHO N npoTekaHue npu 500 v 800K cnegnyolwen
peakuunu:

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

[H298 -1384 0 -389 -394 k Ax/Monb

sll298 149 6 94 214 Ox/monb rpag,

4. Kak cmelaeTcs paBHOBECKE BbllWENPUBEAEHHON peakuumn npu nameHeHnsx Tn P ?

BapuaHT 11.

1. Hannwwute ANEKTPOHHY POpPMYNy 1 HA OCHOBaHUN SHGKTpOHHO-FI‘-IeeLlHOVI CXeMbl ornpenenute
BO3MOXHbI€ BaNleHTHOCTK anemMeHTa €80.

2. Hanmwunte peakuumn nony4yeHns, Ha3gaHus 1 oopMysbl BCEX Coneit, 06pasyowmxcs npu AeicTBnm
rmapokcmnaa mapranua(ll) ¢ dpocdopucton kucnoton (H3POS3).

3. Onpepnennte, NOATBEPANB PaCcHETOM, BO3SMOXHO N NpoTekaHune rnpu 27 un 5270C cnepyolen
peakuunu:

2HgCI2(k) = Hg2CI2(k) + CI2(r)

[(H0298 -230 -265 0 kOx/Monb

sl1298 144 196 223 Ix/monb rpag

4. Kak nosnugeT noHuxeHne T n kak nosbiweHue P Ha paBHOBeCKe peakuunn, ﬂpI/IBe,D,eHHOVI B3
Bonpoce ?

BapwnaHt 12.

1. Hannwwute anekTpoHHY0 OOpPMyIy 1 HA OCHOBaHMM 3NEKTPOHHO-SI4EEYHON CXEMbl onpenennTe
BO3MOXHbI€ BaNIeHTHOCTW 3neMeHTa @77.

2. Hanmwwnte peakuun nonyvyeHns, HassaHus 1 oopMysbl BCEX CONneit, 06pasyowmxcs Npu AeicTBAm
rmgpokcunaa antoMnHua(lll) ¢ Mblwbsikosor kucnoton (H3AsO4).

3. Onpepnennte, NOATBEPANB PACHETOM, BO3SMOXHO NN NpoTekaHune npu 27 un 2270C cnepnyolen
peakuunu:

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

[IH[298 -555 -242 -1145 -92 k [x/Monb

Sll298 123 189 81 187 Ox/Monb rpag,

4. Kak cMecTuTCS paBHOBECHE BblleyKa3aHHOW peakuumn npu noeblweHun P 1 kak npyv NOHUXeHNN
T?

MPUMEPHBIE TEMbl PE®EPATOB

BuotexHonorma n reHHasa nHxeHepus - TexHonornm XXI| seka.

HaHoTexHonormsa Kkak npruopmuTeTHOE HanpaBneHne pasBuUTNS Hayku 1n NnpomnssoacTea B Poccuinckom
depnepaunn.

CoBpeMeHHble MeToabl 06e33apaxkMBaHUs BOAbI.

AnnoTponus MmeTannos.

XnaHb n pearenoHoctb .. MeHneneesa.

"Mepuoanyeckomy 3akoHy byayuiee He rpo3uT paspyweHnem?".
CwuHTe3s 114-ro anemeHTa - TpUyMe POCCUNCKUX OU3NKOB-I0EPLLNKOB.
M3oTonbl BOgopoa.

Vicnonb3oBaHmne pagnoakTUBHbBIX N30TOMOB B TEXHMYECKMX LIENSIX.
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PeHTreHoBCKOE n3ny4yeHne n ero NCrnosib30BaHne B TEXHUKE U MEOULNHE.
lNnasma - YeTBEPTOE COCTOSHNE BELECTBA.

AMoppHbIe BeLecTBa B NpUpoae, TEXHUKE, ObITy.

OxpaHa okpyxatoLien cpegbl 0T XMMUYECKOro 3arpA3HEHNS.
KonnyecTtBeHHble xapakTepuCTUKKN 3arpsa3HeHnss oKkpyXxarouiern cpenbl.
MpumeHeHne TBepaoro 1 razoobpasHoro okcuaa yrnepoaa(lVv).

3awmnta 030HOBOrO 9KpaHa OT XMMMUYECKOro 3arps3HEeHNs.

"pybooncnepcHble CUCTEMBI, MX KNaccuunkauus 1 NCnonb3oBaHne B NpodeCcCuoHanbHoMm
LESATENbHOCTH.

KocmeTtnyeckue renu.

[MpMeHeHne cycneH3ni n 3MynbCUii B CTPOUTENbCTBE.

MwuHeparbl 1 ropHble MOPOAbl K&Kk OCHOBA NUTOCAIEPHI.

PacTBopbl BOKpyr Hac.

Bopa kak peareHT 1 kak cpefa ans xMMnM4eckoro rnpotecca.

Twunbl pacTBOPOB.

XwnzHb 1 geatenoHocTtb C. AppeHunyca.

Bknapg oTeyecTBEHHbIX Y4EHbIX B pa3BUTME TEOPUMN SNEKTPONIUTUYECKOW AuccoLmaumnm.
YcTpaHeHve XeCTKOCTU BOAbl HA NPOMbILWIEHHbIX NPeanpusaTnusX.

CepHas kmucnoTta - "xneb XMMmn4eckoin NpoMblWIeHHOCTN".

Vicnonb3oBaHmne M1HepasbHbIX KUCNOT HA NPeanpuaTuax pasnnyHoro npogouns.
Okcupabl 1 CONU Kak CTPOUTENbHbIE MaTepuans.

WcTopus runca.

[ToBapeHHas Cosb Kak XMMUYECKOe ChIpbe.

MHoronmkmin kapboHat Kanbuus: B NpMpoae, B NPOMbIWAEHHOCTH, B ObITY.
Peakuusa ropeHus Ha npon3BoAcTBe.

Peakums ropeHus B 6biTy.

BupTyanbHoe MogennpoBaHne XMMU4eCKux npoLeccos.

ONeKTPONn3 pacTBOPOB SNEKTPONTOB.

ONeKTpoNn3 pacnnaBoB 3NEKTPONNTOB.

[MpakTuyeckoe NpUMEHeHNe aNeKTponm3a: pauHNpoBaHne, ranbBaHoONNacTMKa, ranbBaHoOCTErns.
Victopnsa nony4yeHns v nponssBoacTBa antoMUHUS.

ONEKTPONNTUHECKOE MONyYeHre U papuHNpoBaHne Meau.

Xwn3Hb 1 geatenpHocTb . [3BN.

Ponb MeTannos B MCTOPUM 4€N0OBEYECKOW LIMBUU3ALINN.

VicTopuns oTe4ecTBEHHON YepHOW MeTanypruu.

VicTopusa oTe4ecTBEHHON LIBETHOM MeTannypruu.

CoBpeMeHHOoe MeTannyprmyeckoe npoMsBoaCTBO.

CneunanbHOCTW, CBSI3aHHble ¢ 06paboTKol MeTansos.

Ponb MeTannos n cnnaeoB B HAy4HO-TEXHUYECKOM Nporpecce.

Koppoausi MeTannos 1 cnocobbl 3awwmTbl OT KOPPO3UK.

NHepTHbIE nnn 6naropofHble rassl.

Poxparowue conu - ranoreHsbi.

VcTopuns weenckom cnvyku.

XvMns METANNOB B MOEN NPOPeCCUOHaNbHOM OeATENbHOCTN.

XuMns HemeTannoB B MOe NPoPecCMoHanbHOM OeaTeNbHOCTU.

Kpatkne cseneHuns Mo CTOpPUN BO3HUKHOBEHUSA U Pa3BUTUS OPraHN4eCKOon XUMnNN.
XwusHb 1 pesarenbHoctb A.M. Bytneposa.
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Butanusm u ero kpax.

Ponb oTe4eCcTBEHHbIX Y4eHbIX B CTAHOBNEHUN 1 Pas3BUTUN MUPOBOI OPraHNYeCckKon XMMmn.
CoBpeMeHHbIe MPeaCTaBNEeHNS O TEOPUM XUMNYECKOTO CTPOEHNS.

IKONOrn4yeckme acrnekTbl UCNonb30BaHNS YrneBo4OPOLHOIO Chipbs.

SKOHOMMYECKME acnekTbl MeXayHapoOHOro COTPYAHNYECTBA Mo UCMONb30BaHMWIO YrNeBOA0POAHOrO
CbIpbS.

NcTopurs oTKpbITUS 1 pa3paboTky ra3oBbix U HEPTAHBIX MECTOPOXAEHUI B Poccuinckon
depepaunn.

XuMunsi yrneBogopoaHOro Chipbs 1 MOSt Oy aylas npogeccus.

YrneeonopoaHoe TOMANBO, ero BUAbl U HA3HaYeHue.

CuHTeTMYEeCKMe KayyyKu: UICTOpusi, MHOroobpasme 1 nepcnekTmBbl.
PesnHoTexHnyeckoe Npom3BoACTBO U €ro pofb B HAY4YHO-TEXHNYECKOM Nporpecce.
CBapo4yHoe Npon3BOACTBO U POSib XMW YrNIEBOLOPOLOB B HEN.

HedoTb 1 ee TpaHCNOPTUPOBKA Kak OCHOBA B3aMMOBbIFOAHOrO MeXAyHapOAHOro COTpyAHNYECTBa.
Apomatuyeckune yrnesogopobl Kak Cbipbe Ons npovussBoacTsa NectTuumnoos.
Yrnesobl 1 UX POfib B XUBOW Npupoae.

CTpoeHue rnioko3bl: UICTOPUS PasBUTUS NPEeACTaBNEHUA 1 COBPEMEHHbIE BO33PEHUSI.
PassuTtue caxapHoi npomblwneHHocTn B Poccun.

Ponb yrnesonos B Moeii Oyaylweli NpogeCCMOHaNbHOM 4eSATENbHOCTH.

MeTtaHon: xeMogounms n xemogpoobusi.

OtaHon: Benuyaiwee 6naro 1 ctpawHoe 3/0.

Ankoronuam u ero npodounakTuka.

MHoroaTomMHble cnvMpTbl U MOS Byaywas NnpoheccnoHanbHas 0esaTeNbHOCTb.

dopmanbaerng kak 0CHoBa NofyYyeHnsl BeWweCcTs U Matepranos 455 MOer NpodpecCcnoHanbHom
NesaATeNbHOCTW.

MypaBebuHas knucnorta B npupoae, Hayke u Nnpon3BoacTBe.

McTopusa ykeyca.

CnoxHble ahupbl 1 UX 3HAYEHUE B NPUPOAE, ObITy N NPON3BOACTBE.

Xupbl Kak NPOAYKT MUTAHUSA U XUMUYECKOE CbIpbe.

3aMeHa XMpPOB B TEXHUKE HEMULLEBBIM CbiPbEM.

HexBaTtka npoaoBONbCTBUSA Kak rnobanbHas npobnema YenoBeyecTsa v NyTn e peLleHns.
Mbina: npownoe, HacTosee, bynyuiee.

CpencTea rurmeHbl Ha OCHOBE KMCNOPOACOAepXaLmnX OpraHnyeckux CoeanHeHnn.
CuHTteTtunyeckme morowme cpenctea (CMC): pocToMHCTBA U HEQOCTATKM.

AMMMaK 1 aMUHBbI - 6ECKMCNOPOaHbIE OCHOBAHUS.

AHVNNHOBBIE KpacuTenn: NCTOpus, NPON3BOACTBO, MEPCMNEKTMBA.

AMWHOKMCIOTbI - aMPOTEPHbIE OPraHNyeckne coeMHEeHNS.

AMUHOKMCNOTBI - "KMPNNYMKIN" 6ENKOBBIX MONEKY.

CuvHTEeTUYeCcKue BONOKHA Ha aMUHOKMCIOTHOM OCHOBE.

"Xu3Hb 310 cnocob cylwecTsoBaHUs 6enkosbix Ten?"

CTpykTypbl 6€NKA 1 €r0 AECTPYKTYPUPOBAHNE.

Bronorunyeckne doyHkuUmMm 6enKoB.

bBenkoBas ocHoBa nMMyHuTETA.

CNna v ero npocpunakTuka.

,El,ecpmum 6enka B NuLEeBbIX npoayktax n ero npeononeHne B pamMkax rnobanbHo
ﬂpO,ﬂ,OBOHbCTBeHHOVI nporpamMmmol.

XuMusi n 6Monornsa HyKNenHoBbIX KUCNOT.
MepeveHb nabopatopHbIX PaboT Mo XUMUK
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1) NNabopaTopHas pabota €1 (2) "MpurotToBreHne ONCNEPCHbIX PAacTBOPOB"

2) NabopaTopHas pabota €2 (1) "MNpurotoBneHne pacteopa 3afaHHOW KOHLEeHTpaumm"
3) NabopaTopHas paboTta €3 (2) "CsoiicTBa KNCNOT, OCHOBAHWIA, CONeit, OKCUOoB"

4) NabopaTopHas paboTta €4 (1) "3aBMCMMOCTb CKOPOCTM peakumn oT pasnyHbiX goakTopos”
5) NabopaTopHas paboTta €5 (1) "O3HaKOMNEHME C YyryHOM 1 pagamm Xenesa"

6) NabopatopHas paboTa €6 (2) "PeleHune akcnepmMeHTanbHbIx 3agay”

7) NabopaTopHas pabota €7 (1) "

8) NabopaTopHas paboTta €8 (1)

9) NabopaTopHas paboTta €9 (2) "CsoitcTBa KNCNOPOAOCOAEPXALWMX COeANUHEHNIA"

10) JlabopaTopHas pabota €10 (1) "M3y4eHne cBoincTe 6enkoB"

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

MepeyeHb nNpakTn4eckmnx paboT no XuMmm

1) MNpakTuyeckas pabota €1 "PacyeTbl N0 XMUYECKUM GhopmMynam"

2) MpakTtuyeckas pabota €2 " Cmecu. [ucnepcHole cuctemol”

3) MpakTuyeckas pabota €3 "PeweHne pacyeTHbIx 3anay"

N3roToBneHvne mogenen monekyn"
"O3HakoMneHne ¢ obpasLuamm HedpTu, Kay4yyKoB, pe3nHbl"

7.1. OcHOoBHas nuTeparypa:
3apaun n ynpaxHeHus no obwer xumun, MunHka, Hukonaii NleoHmnpoosuy, 2008r.
Obuwas xumuns, 'nHka, Hukonai JleoHnposuny, 2013r.

3anaun n ynpaxHeHus no obuwer xummn, I'uHka, Hukonaii NeoHmnpoosuy;PabuHosuy, B. A.;PybuHa,
X. M., 2005r.

4.KoposuH H.B. n gp. Obwas xumus. Teopus n 3agauu. - Cl16.:JlaHb, 2014. - 496 c.
http://e.lanbook.com/books/element.php?pl1_id=51723

5. OcHoBbl xumun: YyebHuk / B.I'. MeaHos, O.H. NeBa. - M.: KYPC: HLl MUHDPA-M, 2014. - 560 c.
http://znanium.com/bookread.php?book=421658

6. NTabopaTopHbIit NpakTMKyM o obuiei xumuu: YyebHoe nocobue / O.10. KocTtoycosa, J1.C.
Manodoeesa. - M.: ®opym, 2008. - 144 c. http://znanium.com/bookread.php?book=141351

7.2. JlononHuTenbHasa nuteparypa:

1. Xumus kpemHus: Yueb. nocobue / N.C. Benoctoukas. - M.: MHD®PA-M, 2004. - 64 c.: 60x88 1/16. -
(CpenHee npodoeccuoHanbHoe obpasosaHue). (obnoxka) ISBN 5-16-002002-0, 1000 aka.
http://www.books.ru/books/khimiya-kremniya-uchebnoe-posobie-232984/

2. Xumust Boabl n Mukpobuonorusi: Yuebnuk / A.J1. Neyatos, B.M. Manos. - M.: UH®PA-M, 2006. -
218 ¢.: 60x90 1/16. - (CpenHee npodpeccuoHanbHoe obpasosaHue). (nepennet) ISBN
5-16-002421-2, 3000 http://znanium.com/go.php?id=99428

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

HeopraHunyeckas 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 MmaTepuanbl No XUMUK -
http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10Kkl

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)
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Mporpamma ancumnavHbl "Xumnsa"; 230400.62 VHbopMaLUMOHHbBIE CUCTEMbBI U TEXHONOMMK; Npoddeccop, A.H. (npodeccop) Yesena B.B.

OcBoeHve gncunnnuHbl "Xumng" npegnonaraet MCNONb30BaHWE Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

Nekuun No gUCLMNIMHE NPOBOASITCS B ayAUTOPUN, OCHAWEHHO MyNbTUMEONAHBIM MPOEKTOPOM,
npenapaTUBHbIM CTOSIOM U CUCTEMOW BEHTUNSALMM (415 NoKasa AEMOHCTPALUNOHHOMO 3KCMNepUMEHTa).
B aynouTtopum umetotcst Heobxoaumble y4ebHo-HarnsaHble nocobus - Meproaunyeckas tabnuua ..
MeHaeneesa, psag HanpsiXXeHUin Metannos, Tabnuua pacTBOPUMOCTY CONEN.

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHno 230400.62 "NHpopMaLMOHHbIE CUCTEMbI U TEXHONOrMK" 1 NPOCOMNIO NOArOTOBKM
MHdbopMaumoHHble cucTeMbl B 06pas3oBaHnm .
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ABTOpP(bI):

Yesena B.B.

"o 201 r.

PeueH3eHT(bl):

MN3mamnosa C.1O.

"o 201 r.
Perucrtpauno N Homep 9117714 3SAEKTPOHHBLBHA
Croanna 17347, T88 VHHEBEPCHTET
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