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1. Uenn ocBOEHNS AUCLUMINHBI

SABNSAOTCA OOPMUPOBAHME Y CTYAEHTOB MOHATWIA O TEOPETUYECKMX OCHOBAX STOW HAY4YHOW
OMNCLMNANHBI, €6 0COBEHHOCTSAX, CBSI3M C APYrMMU HayKaMy U ee NPaKTUYECKO 3HAYMMOCTU 1
nonyYyeHne HaBblKoB paboThbl C XMMUYECKOW NoCcynoi 1 npubopamy xuMmyeckor nabopatopuu.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasgen " b2.6.5 ObwenpodeccnoHanbHblii
obpaszoBarenbHoit nporpammel 021000.62 "'eorpadoms n 0THOCUTCS K 6a30BOWA
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1 kypce, 1 ceMecTp.

OucumnnuHa Xumns (obwas, HeopraHvyeckas U opraHuyeckas) BXoguT B pasaen 6a3oBbix
ANCUMMNNVH MaTtemMaTmnyeckoro n eCteCcTBeHHO-Hay4Horo umkna (b.2.6.5.). [Ing nsyveHunsa xummm
(obLein, HeOpPraHM4YeCcKkoh N OpraHNYeckoin) He0bXoAUMbI 3HAHWUS, MONyYEHHbIE 0DyYaloWUMUCS B
cpenHel obweobpasoBaTenbHOM WKONe, B YACTHOCTU, OHW AOMXHbI MMETb 0bLlee NnpeacTaBneHne B
obnacTtu obuwei N HeopraHNYeckon xnmMmm, PrsnkK, a Takxe Bbiclueit MatemaTukn. OcBavBaeTcs Ha
1 kKypce (1 cemecTp).

OCHOBHOW

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OK-2 METb NIOrMYeckn BEPHO, apryMEHTUPOBAHO M SICHO CTPOUTb
(ObuwekynbTypHbie yCTH 0 1 I'IVICbMeHHpIO ’e'-ﬁay P P
KOMreTeHuun) ycTHy ylop
obnanatb 6a30BbIMU 3HAHMAMU (PYHOAMEHTANbHbLIX Pa3nenos
AK-2 XuMun B 06beme, HeOBXOAMMOM A1 OCBOEHNS XUMUYECKMNX
HOB B 9KONOrMn 1 Npw Nonb30BaHWUW; UMETb
(npodpeccunoHanbHble OCHOB B 9kO7O PMPOAONONE30BaH, IMe o
KOMMETEH M) npencTasneHne 0 COBPEMEHHOW eCTEeCTBEHHOHAYYHOW KapTuHe
Mupa Bnagetb MeToaamm XMMMYecKoro 1 ornsnkKo-xMMm4eckoro
aHanuaa.
AK-3 BnageTb 6a30BbIMM 3HAHUSIMU (PYHOAMEHTaNIbHbIX Pa34eoB
N3NKN, XMMWK, 3KONOrMn B 06 beme, He0bxoaMMOM ans
(NMpodpeccmoHanbHble punki, , SKOTO oGnewme, 206 OLMMOM [T
KOMMETEHLNN) OCBOEHMS (U3NYECKMX, XUMUYECKIX 11 BUONOTNHECKNX OCHOB B
obLei, n3nN4ecKor N SKOHOMUYECKO reorpadomm

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaTb:

oblwme 3aKOHOMEPHOCTN MPOTEKAHUS XUMUYECKMX PeakLuii B pacTBOpax, OCHOBbI XMMUYECKOA
TEPMOAVHAMUKMN N KUHETUKI; KNACCUUKALMIO N HOMEHKNATYPY OpPraHN4yeCcKux CoeanHeHni,
BaXKHeWLWme Knaccbl OPraHN4eckux CoOeanuHeHni, CTpoeHme, cnocobbl NonyyYeHns, orusmyeckune n
XUMUYECKMNE CBONCTBA, OCHOBHbIE TEOPETUYECKME NPEACTABNEHUS B OPraHNYECKO XMUK,
B3aVIMHbIE NPEBPALLEHNS KTACCOB OPraHNYeCcKmX COeANHEHWIA

2. IONXEeH yMeTb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerucrpaumnoHHbii Homep 948347314 ;i{

3
Crpanunua 3 u3 18. 11! yu

o



Mporpamma oucumnnuHbl "Xumusi: oblwas, HeopraHuyeckas, opraHundeckas”; 021000.62 Neorpadous; LOLEHT, K.H. (foueHT) KyTbipesa M.M.
, Hemtapes A.B.

NPUMEHSITb TEOPETMNYECKNE 3HAHMS O CTPOEHMUN, NUBMEHEHUN COCTaBa M PeakLUMOHHON CrnocobHOCTH
pearnpyrowmx BewecTs A1 npeackasaHns o0cobeHHOCTen NpoTekaHust peakLumniia, coctaBa, CTPOEHUs
1N CBOMCTB NPOAYKTOB; NoNb3oBaTbcs Nepnoanyeckor CMCTEMON; pewaTtb 3a4a4m No opraHn4eckom
XUMUK, COCTaBNSATb YPaBHEHWS peakumii, N0Ib30BaTbCs CNPaBOYHON, 0630PHOI 1 MOHOrPatUYECKOA
nuTepartypor B 06nactu opraHn4yeckom XuMuu;

3. DONXEH BnaneThb:

HaBbIKaMUN XMMUYECKOrO 9KCMEPUMEHTA C Y4ETOM NPaBU TEXHMKM 6e30MacHOCTM Npu
NCNONb30BaHUM XUMNYECKUX PeakTUBOB, aHann3a pe3ynbTatoB OMNbITOB U (OOPMYNTMPOBaHNSA
000CHOBaHHbIX BbIBOLOB; TEOPETUYECKUMUN MNPEACTABNEHNSMN OPraHNYECKON XM, 3HAHNSIMMN O
cocTtaBse, CTPOEHUN 1 CBOMCTBAxX OpraHN4eckux BewecTs, NpeacTaBnTenen OCHOBHbIX KNaccoB
OpraHNYecKnx CoOeAMHEHWI; HaBblkaMy 6e30nacHon PaboTbl C XMMUYECKOW NOCY 0.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

K NpakTN4eCKOMY NMPUMEHEHWMIO NMONYHYEHHbIX 3HAHWIA NPY pelweHn NPodeccnoHanbHbIX 3a4a4y 1
NPVHATMN PELLEHWNI B XO4€ OCYLECTBIEHNS XO3ANCTBEHHOW OEATENbHOCTY, a TakXe
OTBETCTBEHHOCTb 3a Ka4eCTBO paboT 1 Hay4HyO NOCTOBEPHOCTb Pe3ynbTaToB

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obuwas Tpya0EMKOCTb AUCLIMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 1 ceMecTpe.

CyMMapHo no aMcumnanHe 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 b6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayaMTOpHOM paboThbl,

Pasnen
Henens MX TPYA0EMKOCTb Tekywime coopmMbl
N 'DMI(\:IIL:)V,:J,I-;;LI;HH/ Cemectp cemecTpa (B yacax) KOHTpONSA
Nekunn MpakTuyeckmellabopatopHbie
u 3aHATUSA paboTbl

Tema 1. OcHOBHbIE
MOHATUS N 3aKOHbI
XuMmn. Xummsa n

1. |akonoruns. OCHOBHble 1 1-2 4 2 0
Knacchbl
HeopraHNn4eckKunx
coelnHeHnn

YCTHbI OnpocC
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen y P p

Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")'g;m;“b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA paborbl

Tema 2.

KBaHTOBO-XMMUYyeckoe

onncaHme CcTpoeHus

atoma. CTpoeHme

KOHTpOnbHas

3NEeKTPOHHbIX 060104eK.

2 P 1 2-3 4 0 0 paboTta

" [Neproanyecknin 3akoH,
nepuoamnyeckas
cuctema ..
Menneneesa

Tema 3. BBeneHue B
COBPEMEHHbIE TEOPUM
3. [XuMn4eckom cBs3n. 1 3-4 4 2 0
MexmMonekynsipHble
B3aMMOOENCTBUS

Tema 4. Xumunyeckas
TepMoaMHaMmKa u
KnHeTtuka. CoctosiHue
4.
XUMUYECKOro 1 5 4 0 0
paBHOBECMS, MPUHLAN
Ne WaTtenbe-bpayHa

Tema 5. Xngkoe
COCTOSIHVE BelecTBa.
Cnocobbl BbipaxeHus
5. |[KOHUEeHTpaummn 1 5-7 5 2 0
pacTBOpPOB.
KonnuratmeHble
CBOMCTBA PacTBOPOB.

Tema 6. Ouccouunauus

KNCNOT U OCHOBaHWA
CunbHble n cnabble

YCTHbI ONpOC

KOHTPONbHas
paboTta

YCTHbI ONpOC

6. [21EKTPONUTHI. NoHHoe 1 7.8 5 5 0 KzggagﬂbHaﬂ
" |npon3BeneHne BoAbl, P
BOOOPOLHbIN

nokasatenb (pH).
'maponus conen

Tema 7. KoMnnekcHble

YCTHbI ONpoC

/. coeauHeHus 1 8-9 4 0 0
Tema 8. KOHTPONbHas
8. |OkuncnutTenbHO-BOCCTaHQBUTENDBHbIED 1 4 0 paboTta
peakumm
Tema 9. Obwas
g [xapaktepuctuka 1 9-10 3 0 0 YCTHbIA ONpocC

MeTaJ1/10B 1 HEMETAa/10B

Tema 10. BeeneHnve B
OpPraHMyeckyo XMMUIO.
10.
0 OCHOBHbIE MOHATUSA 1 10 2 6 0
OpraHn4yeckomn XMMmnn

KOHTPO/NbHas
paboTta

KETPOHHBH
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ,D,ulc\:nuunnunbll CemecTp|. o cTpa (B yacax) ‘{( ompﬁl ﬂp
oAyna Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 11. lNpepnenbHble

1 HenpenenbHble YCTHbI ONpoC
. anndgaTunyeckue 1 R 2 0 0

yrnesonoponbl

Tema 12. o
12.|ApomaTunyeckue 1 12 2 0 0 yCTHBI onpoc

yrneesonoponbl

Tema 13.
13.|@anoreHnpon3BogHbIE 1 12 1 0 0 TecTiposaHie

yrnesonoponos

Tema 14. NoTokoBas

KOHTpOnbHas pabota KOHTPO/bHas
14.|"YrneBsonoponbl, 1 13 1 0 0 pabota

ranoreHnpon3BoaHbIe

yrnesoLoponos"”
15 Tema 15. CnupTbl 1 1 13 1 0 0 YCTHbIN ONpocC

‘InpocTble acoumpbl

16 Tema 16. Anboerunabl n
'IKETOHBbI

Tema 17. KapboHoBble
kncnotbl. Obwue TECTUPOBAHNE

17. NOHSATNS 06 OKCO- U 1 14 2 0 0

aMUHOKMCNOTax

YCTHbI ONpOC

KOHTpPO/IbHas

Tema 18. AMUHBI 1 1 15 5 0 0 paboTa

18.
8 InasocoennHeHus

Tema 19. MoHo- 1 YCTHbI onpoc
19. aucaxapuao 1 15 2 0 0
Tema 20. [NoTokoBas
KOHTponbHas paboTta
"Kucnopoga-,
20.|azoTconepxatune 1 16 1 0 0
opraHuyeckue
coenuHeHwus, yrnesogpl"

TeCTUpOBaHue

Tema 21. Utorosbiin
21. KOHTPO/SIb 1 16

Tema . NToroeas
doopMa KOHTpOns

NToro 52 18 0

9K3aMeH

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. OCHOBHbIE MOHATUA N 3aKOHbI XUMUN. XNMUS U akonorusi. OCHoBHbIe KNacchbl
HeopraHu4yeckux coe guUHeHuUNn

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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OcHoBHble NOHATUS XumMnn. AToM. Monekyna. XuMnyeckuin aneMeHT. M30TonHbIA cocTas
XVIMUYECKMX 3/1EMEHTOB. [1poCTOe N CNoXHOE BewecTBo. XMMNYECKNA 9KBUBANEHT, 3aKOH
9KBMBaNEHTOB. ArperatHoe COCTOsIHME BelecTBa. XapakTepHble 0COBEHHOCTN pPasnnyHbIX
arperartHbIX COCTOSIHWIA BelwecTBa. TemneparypHble yCNoBUS UX CylwecTBOBaHWS. [1oHATE O
CTaHOapTHbIX ycnoBusix. [a3oBble 3akOHbl. OCHOBHbIE KNACChl HEOPraHNYECKNX COEaNHEHWIA;
oKkcuabl, rMapoKcuabl, KUCNoTol, conu. Knaccudukauus, nonydyeHne, XMMmyeckme peakumm,
MONeKynsapHble N rpagomnyeckne qoopmynbl.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PelueHne pacyeTHbix 3a4a4 Ha OCHOBHbIE 3aKOHbI XUMUW.

Tema 2. KBaHTOBO-XMMMYECKOe onucaHue CTpoeHusi atoma. CTpoeHue 3neKTPOHHbIX
obonouek. Nepuonnyecknn 3akoH, nepuonuyeckas cucrema O.N. MeHneneesa

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

VcTtopus passutusa npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopust cTpoeHus
aroma. [lBorictBeHHas npupoaa anekTpoHa. MNprHumn HeonpeneneHHocTu. MNoHATMe 06
3NeKTPOHHOM obnake. nekTpoHHas NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpoHHOM
NAOTHOCTM OKONO sApa atoMa BOAOPOAa B OCHOBHOM 1 BO3OYXAEHHOM COCTOSHUSAX. [ToOHSATHE O
paguyce atoma. KBaHTOBbIE YMCNa Kak XxapakTepucTukM COCTOSIHUS anekTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATUA: 3HEePreTUYeCKUn ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV C/ON, 9NEeKTPOHHAs
obonoyka, atoMmHas opbutans (AO). MpuHumn Maynu n eMKOCTb aNEKTPOHHbBIX 0b6onoyek. MNpasmno
XyHIa 1 nopsiooK 3anofHeHNs atoMHbIx opbutaneit. Mpasuna Kneukosckoro. CtpoeHne
9NEeKTPOHHbIX 0060/104EK aTOMOB 3IEMEHTOB. DKPaHNPOBaHWE 3apsaaa dnekTpoHamn. OpdekT
NMPOHVKHOBEHUS 3N1EKTPOHOB K A4pY.

Tema 3. BBeieHue B COBpeMeHHbIe TEOPUUN XUMUYECKon cBsA3N. MeXMonekynsipHble
B3auMoOencTBuUs

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OCHOBHblE 0COBEHHOCTU XMMNYECKOrO B3aMMOOENCTBMSA (XUMUYECKOIN CBA3UN) N MEXAHW3M
06pa3oBaHNS XMMNYECKOWN CBSA3N. HachIlWwaeMocTb 1 HanpasleHHOCTb XMMUYECKOI CBSA3N.
KBaHTOBOMEXaHM4eckas TpakToBKa MexaHn3ma obpa3oBaHuMs CBA3W B MONIEKyNie BOAOPOA.
OCHOBHbIE TUMbl XMMUYECKOW CBA3W: KOBANEHTHAs (HeNonsapHas v nonspHas), MoHHas,
meTannmyeckas. OCHOBHbIE MONOXEHNS TeopuK BaneHTHbIx ceasen (BC). OcobeHHOoCTM
0bpa3oBaHuns cBA3el N0 JOHOPHO-aKLEeNTOPHOMY MexaHn3Mmy. MHOroueHTpoBas cBa3b.
BaneHTHOCTb XMMUYECKNX SNEMEHTOB. ICTOpUS pa3BnTUS NOHATUS BaNneHTHOCTU. PasnuyHble
TPaKTOBKWN MOHATUS BaNEeHTHOCTU B COBPEMEHHOM XUMnK. BaneHTHOCTb ¢ no3uumn Teopun BC.
BaneHTHOCTb s-,p-,d-,f -anemeHTOB. [lOCTOSIHHAaA 1 NnepemMeHHas BaneHTHOCTN. BaneHTHOCTb n
CTerneHb OKUCNEHNS aTOMOB 3/IEMEHTOB B UX COeauHeHnax. KonnyecTBeHHble XapakTepucTuku
XMMmnyeckmx cesaseit. MNopsaaok ceasn. SHeprus cea3u. nvmHa cea3n. BaneHTHbln yron. CteneHb
NOHHOCTU CBA3N. OPGEKTMBHbBIE 3aPs bl XMMUYECKN CBA3AHHBIX aTOMOB 1 CTENEHb MOHHOCTU
cBsA3U. MnonbHbl MOMEHT CBA3WU. CTENeHb MOHHOCTUN CBA3M KakK (PYHKLUNS Pas3HOCTU
9NEKTPOOTPULATENBHOCTM B3aUMOLENCTBYOWMX aTOMOB. [NMNOAbHbIA MOMEHT MHOrOaTOMHOW
Monekynbl. akTopbl, ONpenensowme BeNNYnNHy AMnonbHOro MOMEHTA MHOrOATOMHOW MONEKYbI.
KoHuenuus rmubpmnansaumnm atoMHbIx opbuTanein n NpocTpaHCTBEHHOE CTPOEHMNE MOMNEKYN U NOHOB.
OcobeHHOCTN pacnpeneneHunst aneKTPOHHOM NAOTHOCTU rMBpuAHbIX opbutaneii. MpocTeiwmne TUno
rmbpuamnsaumm: sp, sp2, sp3, sp3d2. MMbpuansaums ¢ y4acTMeM HenomdeneHHbIX SNEeKTPOHHbIX nap.
lMpocTpaHcTBeHHasa koHUrypaums monekyn n noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnusHune
OTTaNKMBaHNS 3NEKTPOHHBIX NAP Ha NPOCTPAHCTBEHHYIO KOHQoUrypauuio monekyn. Teopus
monekynspHbix opbutanein (MO). OcHoBHble nonoxeHns Teopun MO. SHepreTnyeckas gmarpamma.
CesasbiBatowme n paspbixnaowme MO. SHepretudeckmne gnarpammbl MO oBYXaTOMHbIX MONEKY
anemeHToB 2-ro nepuoga. U - n I-MO. OtHocuTenbHas yeToOMUMBOCTL ABYXaTOMHBIX MOMEKYN U1
COOTBETCTBYHOLWMNX MONEKYNSPHbIX MOHOB. CpasHeHme Teopuin BC n MO. BooopoaHas cBsa3b.
[Mpynpona BOOOPOLHOM CBA3W, €€ KONNYECTBEHHbIE XapakTepuctukn. Mex- n BHyTpuMonekynspHas
BOL4OPOOHAs cBA3b. BooopoaHas cBA3b Mexay Monekynamm gotoposoaopoaa, Boabl, aMmMmaka.

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

PelweHne 3apay, NOCTPOEHME CTEXMOMETPUYECKUX DOPMYN BELECTB B 3aBUCUMOCTM OT BaNEHTHOCTM
obpasyoLwmx nx aToMoB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 948347314 5AE
CtpaHnua 7 ns 18. 111 VHI:I

S OEMALIGH



Mporpamma oucumnnuHbl "Xumusi: oblwas, HeopraHuyeckas, opraHundeckas”; 021000.62 Neorpadous; LOLEHT, K.H. (foueHT) KyTbipesa M.M.
, Hemtapes A.B.

Tema 4. XuMmnyeckas TepMmoaMHaMmKa U KnHetmka. CoctositHue XMMM4ecKoro pasHoBecusl,
npuHuun Jle LLlatenbe-bpayHa

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OcHoBHbIE 3a4a4M XMMMYECKOM TepMmoanHamMmnkn. OnpegeneHme NpMHUMNManbHOM BO3MOXHOCTY 1
NOSIHOTbI NPOTEKAHNS XMMUYECKOM peakumn. Bo3MOXHOCTM NMpakTU4YeCKOro oCyweCcTBNeHNS
XUMUNYECKON peakumn. Xummndeckas cuctema. BHyTpeHHSS aHeprusa cuctemol. I3ameHeHune
BHYTPEHHEN 3Heprun B xoae XMMN4Yeckux npespatleHuii. NMoHstme 06 sHTanbnun. CooTHOWEHNE
SHTANbMNUN N BHYTPEHHEN SHEPTrUN CUCTEMBI. I3BMEHEHNE SHTaNbNUK B XO4E XMMNYECKOrO
npespauweHus. CtaHgapTHas aHTanbnusi obpasoBaHus BelwecTs. 3akoH ["ecca. BnnsHue
TemnepaTypbl Ha BENMNYUHY U3BMEHEHNS SHTANbNUKN peakumnun. I3MeHeHne aHTanbnNum 1 HanpasneHmne
npoTekaHns peakumn. [FOMoreHHble 1 reTteporeHHble peakunn. [NoHATUE 0 CKOPOCTU XMMUYECKOWA
peakummn. 3aKoH Oenctensa macc. PakTopbl, ONPenenstowmne CKOPoCTb XMMMYECKO peakLni.
KOHCTaHTa CKOPOCTU XMMUYECKON peakumn. BnnsHue Temnepatypbl HA CKOPOCTb XUMUYECKO
peakummn. TemnepaTtypHbIi KOAMPUUMEHT CKOPOCTU. DHEpPrusa akTnsaumm. dakropsbl,
onpeaensowme BENMUYNHY 3HEPTNN aKTUBaALMW. DHEPrnsa akTMBaLUmM U CKOPOCTb peakuunn.
MepexonHOe COCTOSIHME UM aKTUBMPOBAHHbIA kKoMmnnekc. ObpaTnMble 1 HeobpaTUMbie XUMUYECKME
peakummn. Xmmmnyeckoe pasHoBecue. KoHCTaHTa xuMmyeckoro paBHoBecus. COBUT XMMUYECKOrO
pasHosecus. MNpuHuun Jle Watenbe. PeweHne pacyeTHbIX 3a4ay Ha HaXxoXOeHWe TENNOBbIX

9P PEKTOB XMMMYECKMX npoueccos. PacyeT aHeprum aktueauumn. I3aMeHeHne ckopocTu
XMMMYECKOro npouecca no 3akoHy BaHT-Iogodpa. NIdyyeHne cmeleHmns nonoXeHns XmMmn4eckoro
paBHOBECUS B COOTBETCTBUU C npasuiom Jle-lWaTenbe.

Tema 5. XKupkoe cocrosiHue Bewectsa. Cnoco6bl BbipaXeHUsi KOHLL,eHTPaLIMii pacTBOPOB.
KonnuratuBHble cBOMCTBa pacTBOPOB.

JIeKLMOHHOe 3aHsiTue (5 Yaca(oB)):

JuncnepcHble cuctembl. VICTUHHbIE pacTBopbl. TBepable pacTBopsbl. [[pyboancnepcHbIE CUCTEMBI.
CycneHsun. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak onsnko-xvMMmn4eckuii npouecc.
Ocobble cBOICTBA BOAbI Kak pacTsoputens. PacTtBopuMocTb BelwecTB. PactBopeHne TBepabiX,
XWOKNX 1 ra3o0bpasHbix BeWeCTB. BnmaHne temnepartypbl, LaBNeHUS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBOpMMOCTb. Cnocobbl BbipaxeHns CocTaBa pacTBOPOB: MAccoBas 40N,
MONSIPHOCTb, HOPMaNbHOCTb, MOMIANIbHOCTb, MONSIPHAA A0NS. DNEKTPONNTUYECKas Anccoumnaums.
BnnsHne nprpoabl BewecTsa Ha ero CnoCobHOCTb K 3NEKTPONMTUYECKOW AMccoumaumm B BOOHOM
pacTteope. MexaHunam guccoumaumu. 'vagparaumsa noHos B pacTteope. OCHOBaHUSA N KUCNOTbI C
TOYKM 3PEHUS TEOPUM BNEKTPONUTUYECKOI anccoumaumm. CunbHble 1 cnabble aNeKTPOonnThI.
CreneHb guccounauunmn anektTponutos. PakTopbl, onpenensiowme cTeneHb guccoumnaumm.
OCHOBHble NpeacTaBNeHNs TEOPUN CUMNbHbIX SNEKTPONUTOB. CTUHHASA 1 KaxXylwasacs CTeneHn
anccoumaumm B pacteopax CUNbHbIX 3n1eKTponmToB. KOHLEHTpauns NoOHOB B pacTBope U
aKTMBHOCTb. PaBHOBeCHE B pacTBopax cnabbix anekTpnonmToB. KoHCTaHTa auccoumnaumnn. daktopbi,
BAVSIOWME HA BENNYNHY KOHCTaHTbl guccounaunn. CBA3b KOHCTAHTbI AMCCOUMaLIMM CO CTEMNEHbIO
avccoumaummn. 3akoH pasbasneHus. duccoumnaums soabl. KoHcTaHTa anccoumnaumm. VioHHoe
npousseneHune. BnusHve Temneparypbl Ha guccoumauuio Boabl. BooopooHblil nokasarerb.
MoHaTre o BydoepHbIx pacTeopax. TpyaoHOPACTBOPUMbIE SNEKTPONNTLI. PaBHOBECKE MeXay 0CaLKOM
N HacbllWeHHbIM pacTBopoM. [ponsseneHne pactsopmmocTtu. Mmaoponns conen. 'maponns conem no
KaTMOHY 1 No aHNoHy. MexaHn3m rugponusa. MonekynsipHble 1 NOHHblE YPaBHEHMS rTMAPONn3a
conen. CteneHb rmgponmsa. KoHcTaHTa rugponmsa.

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

PacueTbl No cnocobam BbipaxXeHnsi KOHUEHTpauun pacTBopoB. PeweHune pacyeTHbix 3agay no 1-my
n 2-My 3akoHam Payns.

Tema 6. Ouccoumnaums KUCNOT U1 OCHOBaHUM CunbHble U cnabble anekTponutbl. MOHHOE
npousseneHne Boabl, BOAOPOAHbLIN Nnoka3sarenb (pH). FTmaponua conen

JIeKLMOHHOe 3aHsiTue (5 4aca(oB)):

Ldunccounaums Kncnot n ocHoBaHuii CunbHble 1 cnabble anekTponuTbl. loHHOe nponaseneHne
BOZbl, BOOOPOAHbIV nokasartens (pH). Mmaoponuna conen

npakTnyeckoe 3aHsitne (2 4aca(os)):
MpakTuyeckoe 3aHATME: NpoBeaeHNEe nabopaTOPHO-NPAKTUYECKOro aHanmn3a Ha rmaponma Conei.
Tema 7. KoMnnekcHble coeauHeHUusi

KTPOHHEBH
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

XvnMunyeckas cBsi3b B KOMMNEKCHbIX COeANHEHUSIX 1 0COBEHHOCTM UX cTpoeHusi. KoopanHaumoHHas
HEeHaCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHns KOMMNEKCHbIX (KOOPAMHALMOHHbIX
coelimHeHwnin). CocTaB KOMMNEKCHbIX COEANHEHWIA. BHELWHSS 1 BHYTPEHHSAS KOOPANHALMOHHBIE
capepbl. KaTnoHHble, aHWOHHbIE 1 HEMTpanbHble KoMnnekebl. HoMeHknatypa KoMnnekCHbIX
coelMHeHnin. TununyHble komnnekcoobpasosatenu. KoopaMHaUMOHHOE Y1CNO
Komnnekcoobpasosatens. TunuyHble nuraHibl. PakTopsbl, onpenensiowme cnocobHOCTb MONEKYN U
MOHOB BbICTYNaTb B Ka4yecTBe nuraHnoB. MoHO 1 nonnaeHTatHble nuranabl. MpocTpaHcTBEHHAs
KOHpMrypaums KOMNNeKCHbIX MOHOB. MMbpuansaums aToMHblx opbutanein komnnekcoobpasosatens
1 NPOCTPaHCTBEHHAA KOHGUIypaLms KOMNNEKCHOro noHa. Juccoumnaumns KOMNIEeKCHbIX MOHOB B
pacTBope. KoHcTaHTa HecToinkocTu. dakTophbl, onpenenstowme yCTon4nBOCTb KOMMNEKCHbBIX MOHOB B
pacTBope.

Tema 8. OKMcnNUTENbHO-BOCCTAHOBUTEJIbHbIE peaKLumn

NeKunoHHoe 3aHsitne (1 yaca(os)):

OKmMcNnTENbHO-BOCCTAHOBUTENBHBIE peakLmum

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

NabopaTtopHo-aHanuTuyeckas paborta Ha OKMCUNUTENBHO-BOCCTAHOBUTENbHbIE PeakLmm
Tema 9. O6LLas8 xapaKTepucTMKa MeTa/IoB U HEMETa/NIOB

JNleKLMoHHoe 3aHsitue (3 yaca(os)):

XapakTepucTvka aneMeHTOB- METANIOB 1 9NEMEHTOB-HeMeTannoB. CBOWCTBA, pacnonoXxeHve B
Tabnuue MeHpeneesa. Baaumonencteume ¢ ApyruMm aneMeHTaMm 1 CoOeAMHEHNSIMNA.

Tema 10. BBepeHue B opraHn4eckyro Xummio. OCHOBHbIE NMOHATUSA OpraHU4YecKomn XMMUm
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

BeeneHune B opraHuyeckyto xuMmnio. OCHOBHbIE MOHATUS OPraHN4eCcKon XMnm
npakTudeckoe 3aHsitne (6 yaca(os)):

Tema: OpraHmyeckumin CMHTES.

Tema 11. MNpenenbHbie U HenpeaenbHbie anudgpaTmyeckue yrnesonopoabl
JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):

[MpenenbHble U HeNpedenbHble anudaTnyeckne yrnesogopoapl

Tema 12. ApoMmaTuyeckue yrnesonoponbl

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

Apomartunyeckune yrnesoLopoLbl

Tema 13. NanoreHnpou3sBoaHbIe YrNeBOAOPOOOB

JNleKunoHHoe 3aHsitne (1 yaca(os)):

["anoreHNpon3BoLHbIE YrNEBOAOPOLOB

Tema 14. NoTokoBasi KOHTPONbHas pabota "YrneeBoaopoabl, ranoreHNPon3BoaHbIe
yrnesomoponoB"

neKkuunoHHoe 3aHsitne (1 yaca(os)):

Bonpochbl k KoHTponbHOM paboTe: 1. OpraHnyeckas xmMMms, OCHOBHbIE MOHATUSA 1 ONpPeaeneHune. 2.
MpenenbHble yrneBofopoabl 3. HeNpeaenbHble anudatnieckne yrnesonopobl 4. ApomaTnyeckme
yrnesogopoasbl 5. anoreHnpon3BoaHble yrnesoaopoaoB

Tema 15. CnupTbl U NpocTbie 3chupbl

JNeKunoHHoe 3aHsitne (1 yaca(os)):

CnmpTbl 1 NpocTble adoupbl

Tema 16. Anbaervabl U KETOHbI

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

Anboerngpl N KETOHbI

Tema 17. Kap6oHoBble KUCNOTbl. O6LMe NOHATUS 06 OKCO- U aMUHOKUCNOTaxX
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

KapboHosbie kncnotbl. Obwme NoHATNS 06 OKCO- U aMUHOKMCIOTax

KETPOHHBH
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Tema 18. AMMHbI U AMa30coegUHEHUSA
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
AMVHbI 1 OMa30CcoeanNHEHUS

Tema 19. MoHoO- 1 gucaxapuabi
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):
MoHo- n aucaxapuibl

Tema 20. MoTokoBasi KOHTpoONbHas pabora "Kucnopon-, asorcogepxailme opraHudeckue
coeauHeHus, yrnesoabl"

NeKunoHHoe 3aHsitne (1 yaca(os)):

Kncnopog-, azotcomepxallume opraHmyeckme coeguHeHuns, yrnesonbl Bonpochi: 1.
Kucnoponcogepxawme coeauHeHnsa 2. Azotcogepxawme coeauHeHms 3. Yrneesoqbl

Tema 21. UTOroBbi KOHTPONb

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
y dopmbl KOHTpONS
Pasnen Henens | camocTtositenbHoM [TpynoeMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) camocta%sgfb;:buou
CTyAOEeHTOB P
Tema 1. OCHOBHbIE
NOHATUSA N 32KOHbI
XUMUN. XUMUS U NOQrOTOBKA K
1. |akonorus. OCHOBHble 1 1-2 2 YCTHbIA ONpOoC
KNACCh! YCTHOMY Onpocy
HeopraHn4eckmx
coennHeHnn
Tema 2.
KBaHTOBO-XxnMumyeckoe
onucaHue CTPoeHNs
aToma. CtpoeHune
noaroToBka K
5 [9NEKTPOHHBIX obonouex. 1 5.3 KSﬂTSOﬁbH%M 5 KOHTPOSbHas
" [Nepunoanyecknin 3aKoH, paboTe paboTta
nepuoaunyeckas
cuctema O.U.
MeHnneneesa
Tema 3. BeegeHve B
COBPEMEHHblE Teopuun
3. [XMU4YecKom CBA3MN. 1 3-4 |l1OAroToBka Kk 2 CTHbIA onpoc
YCTHOMY Onpocy y P
MexMonekynsipHble
B3auMOOencTBns
Tema 5. Xugkoe
COCTOsIHME BellecTBa.
Cnocobbl BblipaxXeHus
o noaroToB o
5. [KOHLUeHTpauui 1 5.7 |NOAroToska K 4 YCTHbI ONpPOC
0ACTBOPOB. YCTHOMY onpocy
KonnuratneHble
CBOWCTBA pPacTBOPOB.
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ancaxapuabl

YCTHOMY OMnpocy

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 6. duccounaums
KWUCNOT N OCHOBaHWI
CunbHble 1 cnabble
6. [2nexTponuTbI. MoHHOoe 1 7.8 Egﬂ;ogﬂiﬁig 4 KOHTPONbHas
" |nponsBeneHne BoLabl, 26 oF; o paboTta
BOOOPOLHbI P
nokasatenb (pH).
'moponus conen
Tema 7. KoMnnekcHoble nogroToBska K .
7. -
coeanHeHuns 1 8-9 YCTHOMY Onpocy 4 yCTHEI ONpoC
Tema 8. NnoaroToBka K
8. |OkmcnmMTenbHO-BOCCTaHQBUTENbHbIES  [KOHTPONbHOWM 4 Kc;ggp;ganaﬂ
peakuun paboTte P
Tema 9. Obwas
XapakTepucTuka i NnoaroToBka K o
. MeTannoB 1 HEMETANNOB 1 3-10 YCTHOMY Onpocy 1 yCTHBII Onpoc
Tema 10. BeegeHue B NOArOTOBKA K
10.|OPraHmn4eckyio xummio. 1 10 |KOHTPONBHOI 1 KOHTPONbHas
"IOCHOBHbIE NOHATUSA a6oTe pabota
OpraHn4eckom xmmMmu P
Tema 11. lNpenenbHble
N HenpegenbHble NnoaroToBka K o
11. 1 11 1 THbIA On
anndartmndeckune YCTHOMY OMnpocy ye onpoc
yrnesonopoLbl
Tema 12. MOAroToBka K
12.|ApomaTtuyeckme 1 12 CTHOMY OMDOC 1 YCTHbIN ONpOoC
yrnesonoponbl y y onpocy
Tema 13. NnoaroToBka K
13.|lanoreHnponasogHble 1 12 TECTVDOBAHMIO 1 TecTnpoBaHue
yrneson0ponoBs P
Tema 14. lNoTokoBas
KOHTponbHas paboTa NnoaroToBka K
14.["Yrnesogoponbl, 1 13 [KOHTpPOsIbHOWA 1 KC;I%'I(’)E(:‘IbHaSI
ranoreHnpoun3BoHblE pabote P
yrnesonoponos”
Tema 15. CnupTbl 1 NnoAroToBka K o
15.
5 npocTble adompbl 1 13 YCTHOMY ONpocCy 1 yCTHBIN ONpoC
Tema 16. Anbaerngbl n NnoaroToBka K o
16.
6 KETOHbI 1 13 YCTHOMY Onpocy 1 ycTHEI Onpoc
Tema 17. KapboHoBble
kucnotbl. Obwue NnoAroToBka K
17. MNOHATUNS 06 OKCO- 1 1 14 TECTUPOBAHUIO 1 TecTviposanine
aMuHokumcnoTax
18 Tema 18. AMUHbI 1 1 15 EgﬂTFS(T)ﬁEE%; 1 KOHTpONbHas
‘lan NHEHWS
I1a30coeanHe pabote paboTta
19. Tema 19. MoHO- 1 1 {5 [MOAroToBKa K 1 YCTHBIM OMPOC

PernctpaumoHHbin Homep 948347314
CrtpaHnua 11 13 18.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 20. NoTokoBas
KOHTponbHas pabota
"Kucnopoa-
’ NnoaroToBka K
20.|asoTcomepxatme 1 16 Tgélw? gsaivno 2 TecTnposaHue
opraHu4yeckue P
COoeauHeHus, yrnesobl"
o noaroToBka K o
o1 Tema 21. NITorosbiit y 16 M(T)oﬂrgsgmya 3 NTOrOBbIA
"IKOHTpOb KOHTPONb
P KOHTpPOO OHTPON
Ntoro 38

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KoMnbtoTepHble Npe3eHTaumm nekuuii

- JleKUMoHHOE N3N0XeHNe OCHOBbLIBAETCS Ha Pa3bope KOHKPETHbIX CUTyaLMiA.

- [N pelweHns npakTnyeckux 3afay Ucrnosnb3ytoTcs KOMMbOTEPHbIE CUMYNSILIUN.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XUMUN. XNMUS U 3Konorusi. OCHOBHbIe KNnacchbl
HeopraHn4yeckux coeavHeHun

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

OcHoBHble NoHATUS Xumnn. AToM. Monekyna. XumMnyeckuin aneMeHT. 30ToMnHbIA CoOCTaB XMMUYECKUX
aneMeHTOoB. [1pocToe 1 CNOXHOoe BeWecTBO. XMMUYECKUA 9KBUBANEHT, 3aKOH 9KBMBANEHTOB.
ArperatHoe COCTOSIHUE BelecTBa. XapakTepHble 0COOEHHOCTUN Pas/NyHbIX arperatHbIX COCTOSHNIA
BelwecTsa. TeMneparypHble yCNnoBus 1Ux cylectsoBaHus. [NoHATME 0 CTaHOAPTHbIX YCNOBUSX.
["a3oBble 3aKOHbl. OCHOBHbIE KNAacChbl HEOPraHNYeCKMX COeAMHEHWN; OKCUAbI, TMAPOKCUObI, KNCNOThI,
conu. Knaccudpmkaums, nonyvyeHue, XmMm4eckne peakumumn, MonekynsipHbole 1 rpacuyeckme
doopMynbl.

Tema 2. KBaHTOBO-XMMMYECKOE onucaHne CTpoeHUs atoma. CTpoeHme 3aneKTPOHHbIX 060/104eK.
lNMepuoaunyeckuin 3akoH, nepuoaunyeckas cucrema .. MeHpeneesa

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

VcTopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopust ctpoeHuns
aroma. [lBorictBeHHas npupoaa anekTpoHa. MpuHumn HeonpeaeneHHocTu. MNoHaTre 06
9NeKTPOHHOM obnake. SnekTpoHHas NNOTHOCTb. PaamanbHoe pacnpeneneHune anekTpOoHHOM
NAOTHOCTM OKONO sapa atoMa BOAOPOAa B OCHOBHOM U BO30Y>XAEHHOM COCTOSHUSAX. [TOHSATHE O
paguyce atoma. KBaHTOBblE YMCna Kak XxapakTepucTukm COCTOSIHUS anekTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATNA: 3HEepPreTUYeCcKUn ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV C/ON, 3NEeKTPOHHAas
obonoyka, atoMmHas opbutans (AO). MpuHumn Maynu n eMKOCTb aNEKTPOHHbBIX 06onoyek. MNpasmno
XyHIa 1 nopsaoK 3anofHeHns atoMHbix opbutaneit. Mpasuna Kneukosckoro. CtpoeHne
9NEeKTPOHHbIX 0060/I04EK aTOMOB 3NIEMEHTOB. DKPaHNPOBaHWeE 3apsana anekTpoHamn. OpdekT
NPOHVKHOBEHWNS 3N1EKTPOHOB K A4pY.

Tema 3. BBeneHue B COBpeMeHHble TEOPUN XUMMUUYECKOU CcBA3U. MeXMonekynsipHble
B3auMOOenCcTBUA

YCTHbI ONPOC , NPYMEPHbIe BOMPOCHI:

KETPOHHBH
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OCHOBHbIe 0COBEHHOCTM XMMNYECKOrO B3aMMOAENCTBMS (XMMUYECKOW CBS3N) N MEXAHU3M
06pa3oBaHNst XMMNYECKOI CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBSI3U.
KBaHTOBOMEXxaHM4Yeckasi TpakToBka MexaHn3ma obpa3oBaHusi CBSA3U B MOJEKYNE BOLOPOAA.
OCHOBHbIE TUMbl XUMUYECKOWN CBSA3W: KOBANEHTHAs (HenonspHas u nonsipHas), MOHHas,
MmeTannmyeckasi. OCHOBHbIE MOOXEHNS TEOPUUN BaneHTHbIX cesaselt (BC). OcobeHHOoCTM
0bpa3oBaHus CBS3€eil N0 JOHOPHO-aKLENTOPHOMY MexaHu3My. MHoroueHTpoBasi cBsiab. BaneHTHOCTb
XMMUYECKMX SNEMEHTOB. IcTopmsa pa3BuTUS NOHATUS BaNeHTHOCTU. PasnuyHbie TpakTOBKM MOHATUS
BASIEHTHOCTM B COBPEMEHHO XMMUKN. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTb s-,p-,d-,f
-311eMeHTOoB. [1ocTosIHHas 1 nepeMeHHas BaneHTHOCTU. BaneHTHOCTb 1 CTeneHb OKUCNEHNS atoOMOB
9NEeMEHTOB B UX coeanHeHnsaX. KonnyectBeHHble XxapakTepucTukm XuMmnyeckux cesasen. Nopsnok
cBA3U. SHeprusa cea3n. [nvHa cea3n. BaneHTHbIl yron. CTeneHb MOHHOCTU CBA3WN. ODGEKTUBHbIE
3apsaabl XMMUYECKM CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTW CBA3W. [IMMNONbHbIA MOMEHT CBA3M.
CTteneHb MOHHOCTM CBA3U KakK OyHKLMSA Pa3HOCTW 3NEeKTPOOTPULATENbHOCTY B3aUMOLENCTBYOWMNX
aToMoB. [1MnonbHbIA MOMEHT MHOrOATOMHOW Monekybl. DakTopbl, ONpeaenstowmne BeNNYnHy
LMMNONIbHOrO MOMEHTA MHOrOaTOMHOW MoneKynbl. KoHuenuus rubpuansaunym atoMHblx opbutanei un
NPOCTPaHCTBEHHOE CTPOEHUE Monekyn 1 noHoB. OcobeHHOCTY pacnpeneneHns SNeKTPOHHOM
NAOTHOCTW rMbpuaHbIX opbutaneir. MpocTenwmne TNl rMbpuansaumm: sp, sp2, sp3, sp3d2.
Mmbpuamnsaums ¢ yyactnem HenoOeneHHbIX 3NeKTPOHHbIX Nap. MpocTpaHCTBEHHAsA KOHUrypaums
monekyn un noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHue oTtankmpaHns anekTPOHHbIX Nap Ha
MPOCTPAHCTBEHHYIO KOHoUrypauumto Monekyn. Teopusi MonekynsipHoix opbutaneiin (MO). OcHoBHble
nonoxenusa teopun MO. SHepretudeckas guarpamma. Cesasbisatowme n paspbixnawwme MO.
SHepreTnyeckune anarpammbl MO [ByXaTOMHbIX MOnekyn anemeHToB 2-ro nepuoga. U - n I-MO.
OTHOCUTENbHASA YCTOMYMBOCTb ABYXaTOMHbIX MONEKY/ N COOTBETCTBYIOLWMNX MONEKYNSPHbLIX MOHOB.
CpasHeHue Teopuin BC n MO. BogopoaHas cesa3b. [pupoaa BOAOPOLHON CBA3W, €€
KONMYECTBEHHbIE XapakTeEPUCTUKN. MeX- 1 BHYTpUMONeKynsapHas BogopoaHas cesa3b. BogopoaHas
CBA3b MeX Oy Monekynamm qotopoBooopoaa, BOAbl, aMMmnaka.

Tema 4. Xumunyeckas TepmoguHammkKa n KuHetTuka. CoctosiHMe XMMM4eckoro paBsHoBecusl,
npuHumn Jle LWWaTtenbe-bpayHa

Tema 5. XKupgkoe coctosiHue BelecTtBa. Cnoco6bl BbipaXeHUs KOHLLeHTpaLuii pacTBOPOB.
KonnuratmBHbie CBOMCTBa pacTBOPOB.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

LwncnepcHble cnctembl. VICTUHHBIE pacTBopbl. TBepAble pacTBOpbl. [[pyboaMCNepCHbIE CUCTEMBI.
CycneHann. Imynbcun. KonnonoHele pacTtBopbl. PacTBopeHue kak gonanko-XnMmyeckunii NnpoLecc.
Ocobble cBoiCcTBa BOAbI Kak pacTeoputens. PacTtBopuMocTb BewecTs. PactBopeHne Teepapix,
XWIKNX 1 ra300b6pasHbix BEWeCTB. BnmsHne temnepartyphbl, AaBneHMs U Npupoabl BEWECTB Ha UX
B3aNMHY0 pacTBOPUMOCTb. Cnocobbl BbipaXXeHUs COCTaBa PacTBOPOB: MAcCOBas LONS, MONSPHOCTb,
HOPManbHOCTb, MONANBHOCTb, MONSIPHASA AONS. DNeKTponuTuYeckas guccoumaums. BnmaHue
NPVPOLbI BEWECTBA HA €ro CNOCOOHOCTb K 3NEKTPONUTUYECKON AMccouMaumnmn B BOOHOM pacTBope.
MexaHuam guccounaumn. N'mapataums noHos B pactesope. OCHOBaHMS N KUCNOTbI C TOYKN 3PEHNS
TEeopun anekTponnTuyeckon guccoumaumn. CunoHole n cnabble anekTponuTbl. CTeneHb
avccoumanmmn anekTponntos. PakTopbl, onpeaensowmne cteneHb auccounaumm. OCHOBHbIE
npeacTaBneHns TEOPUN CUNBbHBIX NEKTPONNTOB. VICTUHHASA 1 KaxXywasacs CTeneHn guccoumaunm B
pacTBOpax CUMbHbIX 3N1EKTPONMTOB. KOHLEHTpauusa NOHOB B pacTBOPE M akTMBHOCTb. PaBHOBecHe B
pacTeBopax cnabbix anekTpnonuToB. KoHCcTaHTa amccoumaummn. daktopsbl, BIUSOWNE HA BENNYNHY
KOHCTaHTbl anccoumaumm. CBa3b KOHCTaHTbl AMccounaunm co cTeneHbio guccoumnaummn. 3akoH
pasbasneHus. dunccoumnaums Boabl. KoHcTaHTa anccoumnaumn. VlonHoe nponssenexve. BnusHue
Temnepartypbl Ha guccoumaunto Boabl. BogopoaHbii nokasartens. [oHaTre o0 BydepHbIx pacTBopax.
TpynHopacTBOpUMbIE 3NeKTponnTbl. PaBHoBecne Mexay 0CakoM U HACbIWEHHbIM PacTBOPOM.
[MpounsseneHne pacTtBopnMoCTU. ['naponns conen. MAponn3 coner No KaTUoHy U N0 aHNOHY.
MexaHunam rugponusa. MonekynsipHble 1 MOHHbIE ypaBHeHUs rugponuaa conenn. CteneHb ruaponnsa.
KoHcTtaHTa rugponmaa. PacyeTbl No cnocobam BbipaXeHns KOHLEeHTpauumn pactesopos. PelweHne
pacyeTHbIX 3a4a4 rno 1-my n 2-my 3akoHam Payns.

Tema 6. Ouccoumaums KUCNOT U OCHOBaHU CunbHble n cnabble anekTponutbl. MOHHOE
npou3seneHne BoAbl, BOOOPOAHbIN NoKa3arenb (pH). Tmoponus conen

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:
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Bonpochkl onsi noaroToBkuM K TeCTUpoBaHmMio: [uccoumaums KUCNoT u ocHoBaHMin CunbHble 1 cnabble
anexkTponuTtbl. VIoHHOE nponsseneHve Boabl, BOOOPOAHbIN nokasartens (pH). 'vaoponus conei

Tema 7. KomnnekcHble coeaguHeHus
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

XunMmnyeckas CBs3b B KOMMNEKCHbBIX COEANHEHNSX 1 0COBEHHOCTM UX cTPoeHns. KoopamHaumoHHas
HEHAaCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNs KOMMAEKCHbIX (KOOPAMHALMOHHbIX
coeanHeHwnin). CocTaB KOMMNEKCHbIX COEANHEHWIA. BHEIWHAS 1 BHYTPEHHSS KOOPANHALMOHHbIE
coepbl. KaTMoHHbIE, aHMOHHbBIE U HENTPanbHbIE KOMNNEKCHl. HOMeHKNaTypa KOMMNEKCHbIX
coeanHeHuin. TunmyHble komnnekcoobpasosarenn. KoopanHaUMOHHOE YACNO
Komnnekcoobpa3zoBaTens. TunuyHble nuranabl. PakTopbl, ONpeaensowme cnocobHOCTL MONEKYN 1
MOHOB BbICTYNaTb B KA4eCTBe NnraHaos. MoHO 1 nonnpeHTaTHble nnuradabl. MpocTpaHcTBeHHAs
KOHOpMrypaums KOMNAEeKCHbIX MOHOB. Mbpramnsaums atoMHbIx opbutanei komnnekcoobpasosarens
N NPOCTPAHCTBEHHAS KOHGMIypaLms KOMNIEKCHOro noHa. uccoumaums KOMNIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTonkocTn. dakTopbl, ONpenensiowmne yCToNYMBOCTb KOMMNIEKCHbBIX MOHOB B
pacTBope.

Tema 8. OKncnuTenbHO-BOCCTaHOBUTEJIbHbIE peakLuu

KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

Bonpochbl ons camocToATenbHOM NoarotoBkn:OKMCNNTENbHO-BOCCTAHOBUTENbHbIE peakumnm
Tema 9. O6LLas xapaKTepucTMKa MeTa/IoB U HEMETa/NIOB

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Bonpockl ons noarotoeku k TectupoBanmio: Obwas xapaktepucTtnka metannos Obwas
xapakTepucTka HemeTanoB

Tema 10. BBeaeHue B opraHM4ecKyro XuMmnio. OCHOBHbIE MOHATUSI OpraHNYeCKON XUMUU
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Bonpochbl ons camocToATeNnbHOM NoAroToBkn:BeegeHne B opraHnyeckyto xumMmio. OCHOBHbIE MOHATUS
OpraHn4yeckom xmmMmu

Tema 11. lNpenenbHbie U HenpeaenbHblie anudgaTmyeckue yrnesonopoabl
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

BOI'IpOCbI 0151 CaMOCTOATENbHOW MOArOTOBKW: I'Ipeueanble n HenpemgenbHble anmq)aqueCKme
yrnesogopogpbl

Tema 12. ApomaTuyeckue yrnesonoponbl

YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

Bonpocbl ons camoctosTenbHOM NoArotoBkM:ApoMarmyeckune yrnesonopoLbl

Tema 13. NanoreHnpou3BoOHbIE YINeBOOOPOOOB

TeCTUpOBaHWE , NPUMEPHbIE BONPOCHI:

Bonpoc ang noarotoBku K TECTUPOBAHUIO: ["anoreHnpon3BoaHble yrnesoaopoLoB
Tema 14. NoTokoBasi KOHTPONbHas pabota "YrneeBoaopoAabl, ranoreHNPon3BoaHbIe
yrnesomoponoB"

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Bonpocbl ons camoctoATenbHOM NOAroTOBKU:"YrneBoaopoabl, ranoreHnpon3BoaHbIe
yrnesonoponos”

Tema 15. CnupTbl U NpocTbie 3chupbl

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Bonpocbl ons caMocToaTenbHoM NnoarotoBkn: CnnpThl U NPOCTbie 3dompbl

Tema 16. Anbaernabl U KETOHbI

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Bonpocbl ons camoctoATenbHOM NOAroToBKU:Anbaernabl U KETOHbI

Tema 17. Kap6oHoBble Kucnotbl. O6LLMe NOHATUS 06 OKCO- U aMMHOKMUCIOTaX
TECTUPOBAHWE , NPUMEPHbIE BONPOCHI:

KETPOHHBH
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Bonpockl ons camocTosTenbHoi noarotoku: KapboHoBble kncnotbl. Obwme noHsATus 06 okco- v
aMUHOKMUCoTax

Tema 18. AMMHBI N Ana30CcoegUHEeHUsI

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Bonpochbl ons camMocToATeNbHOM NOArOTOBKU:AMUHBI U ANA30COEANHEHNS
Tema 19. MoHoO- 1 ancaxapuabl

YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:

Bonpochbl ons camocToATenbHOM NoaArotoBkn:MoHo- n gucaxapuabl

Tema 20. NMoTokoBas KOHTPONbHasA pabota "Kucnopon-, asorcogepxaiime opraHudeckme
coeaouHeHus, yrnesoapbl"

TeCcTMpOBaHue , MPUMepPHbIE BOMPOCHI:

Bonpocbl ons camoctosTenbHOM NoAroToBky:"Knucnopoa-, azorcogepxatime opraHnyeckme
coeauHeHus, yrnesogpl"

Tema 21. UTOroBbi KOHTPOJIb

NTOrOBbIN KOHTPOMb , MPUMEPHbIE BONPOCHI:
[MoaroToBka K UTOrOBOMY KOHTPOSHO

Tema . UToroeasi oopma KOHTpOns

[MpnMepHbIe BONPOCHI K 3K3aMEHY:
MpunoxeHue 1
Bonpochkl K UTOroBon oopMe KOHTPONS:

1.BBeneHne B 06wmin kypc amcumnnuHbl "HeopraHnyeckas xumus". OCHOBHbIE MOHATWS 1 3aKOHbI
xummnn. OCHOBHbIE KNaCChl HEOPraHMYeCKNX CoeaUHEHUI.

2.KBaHTOBO-XMMMYECKOE ONmncaHue cTpoeHms atoma. CTpoeHne 3NeKTPOHHbIX 060N04EK.
[Mepuoanyeckme cBomcTBa aTOMOB

3.Mepuoanyeckue ceoncTeBa coeanHeHnn. BeeneHne B COBpEMEHHbIE TEOPUN XMMNYECKON CBSA3N.
4.MeTo[n BaneHTHbIX cBA3el. MeTon MonekynspHbix opbutanei

5.MexMonekynsipHble B3auMoaenctams. ArperaTHble COCTOSIHMSA BewecTsa. TBepaoe CoOCTosHe
BelecTsa

6.XnMunyeckas TepMoamHamMmKa

7.XuMnyeckoe pasHoBecue. KnuHetnka XMMmn4ecknx peakumi

8.Xungkoe coctosiHne BewecTea. Obwme cBOWCTBA PACTBOPOB.
9.KonnuratueHble cBoincTBa pacTBopoB. CunbHble 1 cnabble 3NeKTPoNmnThI.
10.Teopun KMCNOT M OCHOBaHUIA. PacTBopbl 1 peakuun B BOLHbIX PpaCTBOPaX.

11.KomnnekcHble coeanHeHus. TepMmoanHamMmka n KWHeETUKa peakumi ¢ y4acTueM KOMMNEKCHbIX
coeanHeHnn

12.Teop|/||/| CTpPOEHUA KOMMJIEKCHbIX COeOVHEHNA. Teopvlsl Kpuctannmn4eckoro nons.

13.0kncnntenbHo-BoccTaHoBUTENBHbIE peakuun (OCHOBHbIE MOHSATUS). DNeKTPOAHbIE NOTEHLMANbI.
XunMmnyeckne NCTOHHMKM ToKa.

14.9nexTponns. Kopposus. MNepnoonyecknii 3akoH 1 o0bwme 3akOHOMEPHOCTN N3MEHEHUS CBOWCTB
coeanHeHwnn

15.9nemMeHTbl |A rpynnbl: AUTWIA, HATPWIA, Kanwuid, pyouani, Lesuii.
16.9nemeHThbl [IA rpynnbl: 6epunnnii, MarHuia, Kanbunii, CTPOHUWIA, Gapuii
17.9nemeHnThl [IIA noarpynnbl: 60p, anfiloMUHWIA, rannnii, UHOWA, TaNNniA.

18.9nemeHTbl VIA rpynnbl: yrnepon, KpeMHUA, repMaHnii u ux coeamHeHns. MurpaumoHHbIi LMKn
yrnepoga.

19.9nemeHTbl VA rpynnbl: @30T , ooccop, NOArpynna Mbilbska U Ux coeguHeHns. MurpaumnoHHbIii
uunkn azota. Pukcaums asora.
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20.VIA rpynna: kucnopog, cepa noarpynna ceneHa un nx coegmHeHns. MurpaunoHHbli LAK
kucnopoga. O30H.

21.VIIA rpynna: ranoreHbl 1 UX COeANHEHUS.
22.Bonopon v ero coeanHeHusi. MaccoobmeH Boaopoaa B npupoae.
23.Xumus d-anemeHtoB. Obwme 3akoHOMepHocTU. CTeneHn okucnenms. KomnnekcoobpasosaHue

7.1. OcHoBHas nuTeparypa:

1. AxmeTtoB H.C. O6wwas n HeopraHnyeckas xmmusi: y4ebHuk. - 14 -e nag. - Cl6: JlaHb, 2014. - 752
c. http://e.lanbook.com/view/book/50684/

2. MnnHka, H.J1. Obwas xumuns : [yuebHoe nocobue ans Bysos] / H.J1. nuHka ; nog pen. a.x.H. A.A.
Epmakosa .? M3a. 30-e, ncnp. ? Mocksa : UHterpan-Iipecc, 2008 .? 727 c.

7.2. JlononHuTenbHasa nuteparypa:

1. OpraHuyeckas xmmus: yrnesogopoabl U nx Npon3BoaHbIe (BONPOCH U OTBETHI) : y4ebHOe nocobure
/ P.I'. KagblpoBa ; M-Bo obpa3oBaHus 1 Haykn Poc. Pepepaumu, Foc. obpasosart. YupexaeHme
Bbicw. Mpodp. ObpasosaHms "KasaHckuii roc. aHepret. YH-1", 2010 - 255 c.

2. MnnHka, H.J1. 3apaumn n ynpaxHeHuns no obuen xmmmm : yuebHoe nocobue ons CTyLeHTOB
HEXMMNYECKMX CrieLmnanbHOCTE BbICWNX y4ebHbIx 3aBeaeHuii / H.J1. TnuHka ; noa pea. K.x.H. B.A.
PabuHoBnya n k.x.H. X.M. PybuHoii .? M3a. ctep. ? Mocksa : MHTerpan-Mpecc, 2008 .? 240 c.

3. AxmeTos, H.C.. Obwas n HeopraHmyeckas xumns : y4ebHuK ons cTyaeHToB
XMMWUKO-TEXHONOrnyeckmx crneumanbHocTer sy3os / H. C. AxmeTtos .? N3a. 7-e, ctep. ? Mockea :
Bobicw. wk., 2008 .7 742, [1] c.

1. Maenos H.H. Obwas n HeopraHmyeckas XuMns: y4ebHuk.- 3-e, ucnp. n gon. - Cre: JlaHb, 2012. -
496 c. http://e.lanbook.com/view/book/4034/

7.3. UHTepHeT-pecypcChl:

OpraHuyeckas xumuns - http://ru.wikipedia.org/wiki/OpraHnyeckas_xvmuns

OpraHunyeckas xumms - http://www.xumuk.ru/encyklopedia/2/3125.html

Mporpamma n Bonpockl No Kypcy ?06was xumna? - http://www.ksu.ru/f7/bin_files/chem0001.pdf
TeopeTnyeckne 0CHOBbI OpraHn4eckom xummm - http://cnit.ssau.ru/organics/chemi/index.htm
TecToBble 3agaHns no xumum - http://www.ksu.ru/f7/bin_files/chem0033.pdf

8. MarepuanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

OcBoeHune ancumnimHbl "Xumns: obwas, HeopraHmyeckas, opraHuyeckas" npegnonaraet
NCMNONb30BaHNE CNeaylero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

KETPOHHBH
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Ha NPakTN4EeCKNX 3aHATUAX NpenyCcMoTpeHa AEMOHCTpaUnA CTydeHTaMm XUMUYECKOW nocyna, a
Tak>Xe OCHOBHbIX B Obl XUMNYECKUX I'IpI/IGOpOB n annapartos.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 021000.62 ""eorpadusa” n Npouno NOAroToBKM IKOHOMUYECKAs N coLmanbHas
reorpadus .
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