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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:

Pacwudpposka
npuobpeTtaemor KOMNETeHLUN

BnageTb 6a30BbIMM 3HAHUSIMU (DYHOAMEHTANIbHbIX Pa34€e0B

Lndop komMneTeHUUH

MK-3

N3UKKU, XMKK, 3Konorum B obbeme, HeobxooMMoM ans
(MpocpeccnoHanbHbie ?i:s%eHv;ﬂ qamsv;t-lseccl)(m?( X|/|M|/|oq6ece|<|/|§’|/| gﬁgngﬁ/l‘-le%KleHOCHOB B
KOoMreTeHuun) ’

obLei, n3nNYecKor 1 9SKOHOMUYECKO reorpadomm

B pesynbTaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

obwwme 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKMX PeaKLuiAi B pacTBOpax, OCHOBbI XMMNYECKOA
TEPMOAUHAMUKMN N KUHETUKI; KNACCUUKALLMIO 1 HOMEHKNATYPY OpPraHn4yeCcKux CoeanHeHni,
BaXKHelWme Knaccbl OPraHN4eckux CoOeanHeEHNA, CTpoeHme, cnocobbl Nony4YeHns, oruanyeckmne n
XUMUWYECKMNE CBONCTBA, OCHOBHbIE TEOPETUYECKME NPEACTABNEHUS B OPraHNYECKON XMNK,
B3aVIMHbIE NPEBPALLEHNS KNACCOB OPraHNYeCcKmX COeANHEHWIA

2. IONXEH yMeTb:

NPVUMEHSATb TEOPETUYECKNE 3HAHNS O CTPOEHUN, NBMEHEHMM COCTaBa N PeakKLMOHHOWM CNOCOBHOCTY
pearvpyowmx BEWeCTB 415 Npeacka3aHms 0COOeHHOCTEN NPOTEKaHNs peakLumii, cocTaBa, CTPOEHMS
1 CBOWCTB MNPOOYKTOB; Nofb3oBaTbcs [Nepmnoanyeckon CMCTEMON; pewarb 3a4aym no opraHN4ecKom
XMW, COCTaBNATb YPaBHEHNS peakumnid, NoNb30BaTbCA CNPaBOYHON, 0630PHON N MOHOTrPagoN4eCcKon
nnTepaTypor B 06nacT OpraHM4ecKom XMmunu;

3. 0ONXeH BnageTb:
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HaBblKaMUN XMMWYECKOro 9KCNepUMeEHTa C y4EeTOM NpaBu TEXHMKM 6e30MacHOCTM Npw
NCMNONb30BaHUM XUMNYECKUX PEeaKTUBOB, aHaNn3a pe3ynbTaTtoB OMNbITOB U (OOPMYNMPOBaHNSA
060CHOBaHHbIX BbIBOLOB; TEOPETUYECKUMUN NPEACTABNEHNSMM OPraHNYECKON XM, 3HAHNSIMUX O
cocTtaBe, CTPOEHUN 1 CBOMCTBAxX OpraHn4eckux BewecTs, NpeactaBnTenen OCHOBHbIX KNaccos
OpraHNYecKnx CoeaMHEHWIN; HaBblkaMy 6e30nacHon pPaboTbl C XMMMYECKOW NOCY A0,

4. nONXeH OJEMOHCTpPUMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

K MpakTn4eckoMy NpUMEHEHNO NONy4YeHHbIX 3HAHWI NpY pelweHnn npodpeccruoHanbHbIX 3anady u
NPUHATUW peleHnin B X040e OCYLWECTBNEHNS XO39NCTBEHHOW OeATeNbHOCTH, a TakxXe
OTBETCTBEHHOCTb 3a Ka4eCTBO paboT 1 Hay4Hy OOCTOBEPHOCTb Pe3ynbTaToB

4. CTpyKkTypa U cogepXxaHue AUCLMUMNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPoOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3K3aMeH B 1 cemecTpe.

CyMMapHo No aucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6annos, nTorosas popma KoHTpons - B 50 6annos. MuHuManbHoe KOnM4ecTBo Ost [onycka K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunavHe/ MOAynto
TemaTtnyeckuu nnaH gUcUUNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayAuTOpHOM paborThbl,
UX TPyAO0EeMKOCTb
N D.MI(\:AL:.)V‘IIF;IJ',IIIZHbl/ CemecTp ct;’g‘g::a ?g yacax) TeKi%:Tiﬁszbl
n emmwI'Ipal(wmecl(meJ1a6oparop|-u>|e
3aHATUSA paborbl
Tema 1. OCHOBHbIE
NMOHATUSA N 3aKOHbI
XUMUKN. XUMUS 1 KOHTPONbHas
1. |akonoruns. OCHOBHbIE 1 1-2 4 2 0 paboTa
Knacchol
HeopraHn4yeckmnx
cCoeanHeHNn
Tema 2.
KBaHTOBO-xMMuyeckoe
onucaHune CTPoeHus
atoma. CTpoeHue
5 I(zlﬂeKTpOHHbIX o@onoqu. 1 3.4 4 5 0 YCTHbIA OnNpocC
epnoan4yecknii 3akoH,
nepvoanyeckas
cuctema O.U.
MeHpoeneesa
PernctpaumnoHHblii Homep 94838515 SAEKTPOHHBIH
Bi) YHUBEPCHTET

CTpaHV“J.a 4 n3 1 8 AR 4 O IHHO AHATKTAHECHAR CHCTEMA Kby



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

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 3. BeepoeHue B
COBpPEMEHHbIE TEOPUK

. [XnMmnyeckown ceasn.

MexmMonekynsipHble
B3anMoOOencTBuS

KOHTPONbHas
paboTta

Tema 4. Xumunyeckas
TepMoanHammka v
knHeTtuka. CoctosiHue
XMMUYECKOro
paBHOBECUS, NPUHLMN
INe WaTtenbe-bpayHa

YCTHbI ONpOC

Tema 5. Xungkoe
COCTOSIHVE BellecTBa.
Cnocobbl BbipaxeHus
KOHLIeHTpauuni
pacTBOpPOB.
KonnuraTtneHble
CBOMCTBa PacTBOPOB.

8-10

YCTHbI Onpoc

Tema 6. Ouccoumnauns
KWUCMOT N OCHOBAHWA
CunbHble 1 cnabble
aNeKTPonnTbl. loHHOE
npovsseneHne Bobl,
BOOOPOLHbIV
nokasatenb (pH).
'moponus conen

11-12

KOHTPO/NbHas
paboTta

Tema 7. KoMmnnekcHble
coegunHeHuns

13-14

YCTHbI Onpoc

Tema 8.

. |OkmncnnTenbHO-BOCCTAH(

peakumm

BUTENbY

Hblel 5

KOHTPO/NbHas
paboTta

Tema 9. Obwas
xapakTepucTmka
MeTannoB U HemeTannoBs

16-18

YCTHbI ONpocC

10.

Tema 10. BeeneHnune B
OpraHN4yecky XUMHUIO.
OCHOBHbIE NMOHATUSA
OpraHn4eckomn XMMmnn

KOHTPO/NbHas
paboTta

11

Tema 11. lNpepnenbHble
N HenpeaenbHble

‘lanngoatnyeckne

yrnesonoponbl

10

YCTHbI Onpoc

12.

Tema 12.
ApomaTtunyeckue
yrneesonoponbl

11

YCTHbI ONpoC

13.

Tema 13.
"anoreHnpon3BoaHblE
yrneesoooponoB

12

TecTmpoBaHune
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ Cemectp|, eMg cTpa (B uacax) ¥(L(I)J'HTpg:I ﬂp
ony Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 14. lNoTokoBas
KOHTpOnbHas paboTa KOHTpONbHas
14.|"Yrnesonoponbl, 1 13 1 0 0 pabota
ranoreHnpon3soaHble
yrnesonoponos”
Tema 15. CnnpTbl 1 YCTHbI ONpOC
15. npocTble 3ompbI 1 13 1 0 0
Tema 16. Anbgernabl n YCTHbI onpoc
16. KETOHbI 1 14 1 0 0
Tema 17. KapboHoBble
kucnotbl. Obwue TecTupoBaHue
17. MoHATMS 06 OKCO- U 1 14 1 0 0
amnHokumcnoTax
18 Tema 18. AMUHBI 1 1 15 1 0 0 Kzggaganaﬂ
‘lanasocoeanHeHuns P
Tema 19. MoHo- 1 YCTHbIA ONpOoC
19. aMcaxapuas 1 15 1 0 0
Tema 20. lNoTokoBas
KOHTponbHas pabota
"Kncnopoga-,
20.|lasoTcomepxalve 1 16 2 0 0 TecTiposaHie
opraHudyeckue
coeaunHeHus, yrnesogbl"
Tema 21. VITorosbii
21. KOHTPONb 1 16 0 0 0
Tema . NIToroeas 1 0 0 0 9K3ameH
doopma KOHTpons
Ntoro 52 18 0

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. OCHOBHbIE MOHATUSA U 3aKOHbI XMMUN. XMMunS N aKkonorus. OCHOBHbIe KNnacchbl
HeopraHu4yeckux coeguHeHUmn

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OcHoBHble NoHATUS XxumMnn. AToM. Monekyna. XuMnyeckuin anemMeHT. M30TonHbIA cocTas
XMMNYECKMX 3NeMeHTOB. [1pocToe 1 CroXHoe BelwecTBo. XMMUYECKUA 3KBUBANIEHT, 3aKOH
9KBMBANEHTOB. ArperatHoe COCTOSIHME BewecTBa. XapakTepHble 0COBEHHOCTN PasnnyHbIX
arperaTHbIX COCTOSIHWI BelecTBa. TemnepaTypHble YCNoBUS X CylecTBoBaHUS. MNoHsATME O
CTaHOapTHbIX ycnoeusix. [a3oBble 3akoHbl. OCHOBHbIE KNACChl HEOPraHNYEeCKNX COeaNHEHWI;
oKcuapl, rMapoKcuabl, KNCNOThl, conu. Knaccudurkaums, nony4eHne, XmMmyeckne peakumu,
MONeKynspHble N rpagounyeckmne gopmynbl.

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

PeweHne pacyeTHbIX 3aa4 Ha OCHOBHbIE 3aKOHbI XMMUW, COCTaBNEHNE YPaBHEHWUI peakLumnii
cornacHo OCHOBHbIM CBONCTBAM HeopraHM4yeckux coeAnHeHUn.

Tema 2. KBaHTOBO-XMMUYECKOE ONUCaHUe CTPoeHUsi atoMa. CTpoeHue aNeKTPOHHbIX
ob6onouek. Meprnoaunueckuit 3aKoH, nepuoauueckas cuctema I.U. MeHpeneesa

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

KETPOHHBH
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Victopus passuTtusa npencrasneHnin o CTpoeHun atoma. Teopus bopa. BonHoBas Teopus cTpoeHns
aTtoma. [1BolicTBEHHas npupoaa anektpoHa. MpuHuun HeonpeaeneHHocTU. MNMoHsTNE 06
3NEeKTPOHHOM obnake. dneKkTpoHHasi NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpoHHOM
MAOTHOCTW OKONO siApa atoMa BOAOPOAAa B OCHOBHOM 1 BO3OYXAEHHOM COCTOSIHUSAX. [ToHSITHE O
panuyce atoma. KBaHTOBbIE YMCna Kak XapakTepuCTUKN COCTOSIHUS 3N1eKTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [TOHATUSA: 3HEPreTUYecKknin ypoBeHb, NOAYPOBEHDb, 3NIEKTPOHHbIA CNOW, 3NEeKTPOHHAS
obonoyka, atomHas opbutans (AO). MpuHumn Maynu n eMKocTb 3NeKTPOHHbIX obonoyek. MNpasunno
XyHIa 1 nopsinoK 3anofHeHns aToMHbIx opbutaneit. Mpasuna Kneukosckoro. CTpoeHne
3NEKTPOHHbIX 0060/104EK aTOMOB 3IEMEHTOB. DKPaHNpPOBaHWe 3apsaa SnekTpoHaMn. ddekT
NMPOHWKHOBEHMWS SNEKTPOHOB K S4pY.

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

PelweHne 3a0ay no COCTaBNeHMIO ANEKTPOHHbIX 1 3IEKTPOHHO-Tpadonyeckmx oopMys 3/1EMEHTOB,
onpeneneHne OCHOBHbIX 3NIEKTPOHHbIX XapakTepucTUK N1eMEHTOB

Tema 3. BBepeHne B coBpeMeHHble TEOPUU XMMUYECKOW CBA3U. MeXxMonekynspHble
B3aMMonencTeus

neKkumnoHHoe 3aHsitne (4 yaca(os)):

OCHOBHbIE 0COBEHHOCTN XMMUYECKOTO B3aMMOAENCTBMS (XMMUYECKOI CBA3M) N MEXAHU3M
06pa3oBaHNs XMMNYECKON CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBS3ML.
KBaHTOBOMeXxaHM4eckas TpakToBka MexaHn3ma obpa3oBaHns CBA3U B MOMEKYNE BOLOPOAA.
OCHOBHbIE TUMbl XUMUYECKOWN CBSA3W: KOBANEHTHAas (HenonsipHas u nonsipHas), MoOHHas,
meTannnyeckas. OCHOBHbIE MONOXEHNS Teopun BaneHTHbIX cesizelt (BC). OcobeHHoCTH
0bpa3oBaHuns CBA3EW NO LOHOPHO-aKLENTOPHOMY MexaHn3My. MHOroLeHTpoBas CBA3b.
BaneHTHOCTb XxMMUYeckmx anemMeHToB. IcTopus passmutusa NoHATUS BaneHTHOCTU. PasnuyHblie
TPaKTOBKWN MOHATUS BANEHTHOCTN B COBPEMEHHOM XUMUK. BaneHTHOCTb ¢ no3uummn Teopun BC.
BaneHTHOCTb S-,p-,d-,f -anemeHTOB. [lOCTOSAHHAA 1 NepeMeHHas BaneHTHOCTW. BaneHTHOCTb n
cTeneHb OKUCNEHNS aTOMOB 3/IEMEHTOB B NX coeanHeHmsax. KonnyecTBeHHble xapakTepucTunku
XmMmmnyeckux ceasen. Nopsagok ceasn. SHeprus ceasu. nuHa ceasn. BaneHTHbln yron. CteneHb
MOHHOCTM CBA3N. PPEKTUBHBIE 3aPALbI XMMUYECKN CBA3AHHbBIX aTOMOB U CTENEHb MOHHOCTH
cBA3n. JmnonbHbln MOMEHT CBSA3U. CTeneHb MOHHOCTN CBA3W KakK (PYHKLUNS pa3HOCTU
9NeKTPOoOTPULATENBHOCTU B3aMMOOENCTBYIOWMX aTOMOB. JNMNONbHbIA MOMEHT MHOrOaTOMHOW
mMonekynbl. DakTopbl, onpeanensowme Benn4nHy MnosibHOro MOMeHTa MHOroaToOMHON MONEKYbl.
KoHuenums rubpuansaumnm aToMHbIX opbutaneii n NpocTpaHCTBEHHOE CTPOEHME MONEKYN U MOHOB.
Ocob6eHHOCTN pacnpeneneHns aNeKTPOHHOM NNOTHOCTM r’MBpuaHbix opbutaneit. MNpocTeliwmne TUnb
rmbpuansaumn: sp, sp2, sp3, sp3d2. M'mbpuansaums ¢ y4yactmeM HenoaeneHHbIX 3NeKTPOHHbIX Nap.
MpocTpaHcTBEHHAs KOHUrypaumsa monekyn n noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnusHue
OTTaNKMBaHWNS 3NEKTPOHHbIX Map Ha NPOCTPaHCTBEHHYIO KOHQoUrypaumio Mmonekyn. Teopus
MonekynsipHbix opbutanein (MO). OcHoBHble nonoxeHus Teopun MO. SHepreTuyeckas guarpamma.
Cesasbiatowme u paspbixnaowme MO. SHepretudeckne gnarpammbl MO OBYyXaTOMHbIX MONEKYN
anemeHTOB 2-ro nepunoga. U - n U-MO. OTHocuTenbHas yCTon4mMBOCTb OBYXaTOMHbIX MONEKYN 1
COOTBETCTBYIOWMX MONEKyNnsapHbIX MoHOB. CpaBHeHue Teopuin BC n MO. BoooponHas cBsi3b.
[Mpypona BOOOPOOHOM CBA3U, ee KONNYECTBEHHbIE XxapakTepnuctnku. Mex- n BHyTpuMonekynspHas
BO4OpOAHAs CBA3b. BooopoaHas cBA3b Mexay Monekynamm oTopoeoaopoa, BoAbl, aMmmmuaka.

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

PeweHune 3agay, NOCTPOEHME CTEXMOMETPUYECKNX GPOPMY/ BELLECTB B 3aBUCUMOCTU OT BalleHTHOCTM
0b6pasyrowmx nx aToMoB.

Tema 4. Xumunueckasi TepMmoanMHaMmMKa M KMHeTMKa. CoCTosiHMe XMMMYeCcKoro pasBHoBeCcus,
npuHuun Jle Warenbe-bpayHa

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):
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OcCHoOBHbIE 3a4a4M XMMMYECKO TepMmoanHamMnkn. OnpepeneHme NpMHUMNManbHOM BO3MOXHOCTY 1
NOSIHOTbI NPOTEKAHNS XMMUYECKOM peakumn. Bo3MOXHOCTM NMpakTU4YeCcKoro ocyweCcTBNeHns
XUMUNYECKON peakumn. Xummdeckas cuctema. BHyTpeHHSS aHeprus cuctemol. IameHeHune
BHYTPEHHEN 3Heprun B Xoae XMMNYeckux 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 BENNYUHY UBMEHEHNS SHTANbNUKN peakuuun. I3MeHeHne aHTanbnNum 1 HanpaesneHe
npoTekaHns peakumn. [FOMoreHHble 1 reTeporeHHble peakunn. [NoHATUE 0 CKOPOCTU XMMUYECKOWA
peakummn. 3akoH Oenctesns macc. PakTopbl, ONPenenstowmne CKOPoCTb XMMNYECKON peakLni.
KOHCTaHTa CKOPOCTU XMMUYECKON peakumn. BnnsHue Temnepartypbl HA CKOPOCTb XUMUYECKOM
peakummn. TemnepaTtypHbIi KOAMUUMEHT CKOPOCTU. DHEpPrusa akTnsaumm. dakropsl,
onpenensowme BENNYNHY S3HEPTNN aKTUBaALMW. DHEPrnsa akTMBaLUmM U CKOPOCTb peakuunn.
MepexoQHOe COCTOSIHME UM aKTUBMPOBAHHbIA kKoMmnnekc. ObpaTnMble 1 HeobpaTUMbIe XUMUYECKME
peakummn. Xmmmnyeckoe pasHoBecue. KoHCTaHTa XxMMmyeckoro paBHoBecus. COBUT XMMUYECKOrO
pasHosecus. MNpuHuun Jle Watenbe. PeweHne pacyeTHbIX 3a4a4 Ha HAaXoXOeHWe TENNOBbIX

3P PEKTOB XMMMYECKUX npoueccos. PacyeT aHeprun aktuesauumn. I3aMeHeHne ckopocTu
XMMMYECKOoro npouecca no 3akoHy BaHT-Iogodpa. MIdyyeHne cmeleHns nonoXxeHns XmMmn4eckoro
paBHOBECUS B COOTBETCTBUM C npasuiom Jle-lWaTenbe.

Tema 5. XKupkoe cocrosiHue Bewlecrtsa. Cnoco6bl BbipaXeHUsi KOHLL,eHTPaLMii pacTBOPOB.
KonnuratuBHble cBOMCTBa pacTBOPOB.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

IuncnepcHble cuctembl. VICTUHHbIE pacTBopbl. TBepable pacTBopsbl. [[pyboancnepcHbIE CUCTEMDI.
CycneHsunn. Omynbcun. KonnongHole pactsopbl. PacTBopeHue Kak onanko-xMMmnyeckuii npouecc.
Ocobble cBOICTBA BOAbI Kak pacTsoputens. PacTtBopuMocTb BewecTB. PacTtBopeHne TBepabiX,
XWOKNX 1 ra3oobpasHbix BeWeCTB. BnmaHne Temnepartypbl, LaBNeHNS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHyt0 pacTBOpMMOCTb. Cnocobbl BbipaxeHns CocTaBa pacTBOPOB: MaccoBas AONS,
MONISIPHOCTb, HOPManbHOCTb, MOMIANILHOCTb, MONSIPHAA A0NS. DNEKTPONNTUYECKas anuccoumnaums.
BnnsHne nprpoabl BewecTsa Ha ero CnoCobHOCTb K 3NEKTPONMTUYECKOW AMccoLmaLmm B BOOHOM
pacTteope. MexaHunam guccoumaumu. 'vagparaumsa noHos B pacteope. OCHOBaHUSA N KUCAOTbI C
TOYKM 3PEHUS TEOPUM BNEKTPONUTUYECKOI anccoumaumm. CunbHble 1 cnabble aNeKTPOonnThI.
CreneHb guccounaunmn anektTponutos. PakTopbl, onpenensiowme cTeneHb guccoumnaumm.
OCHOBHble NpeacTaBNeHNs TeOPUN CUMNbHbIX SNEKTPONUTOB. CTUHHASA 1 KaXyLlwasacs CTeneHn
anccoumaumm B pacteopax CUnbHbIX 31eKTponmMToB. KOHLEHTpauns NoOHOB B pacTBope U
aKTMBHOCTb. PaBHOBeCHE B pacTBopax cnabbix anekTpnonuTtoB. KoHcTaHTa auccoumauunn. daktopbi,
BAVSIOWME HA BENNYNHY KOHCTaHTbl guccounaunn. CBSA3b KOHCTAHTbI AUCCOUMaLIMM CO CTEMNEHbIO
avccoumaummn. 3akoH pasbasneHus. uccoumnaums soapl. KoHcTaHTa anccoumnaummn. VioHHoe
npousseneHune. BnusHve Temneparypbl Ha guccoumauuio Boabl. BooopooHblil nokasarenb.
MoHaTre o BydoepHbIx pacTeopax. TpyoHOPACTBOPUMbIE SNEKTPONNTLI. PaBHOBECKME MeXay 0CaLKOM
N HacbllWeHHbIM pacTBopoM. [ponsseneHne pactsopumocTu. Mmaoponns conen. 'maponna conem no
KaTuOHY 1 No aHNoHy. MexaHn3m rugponmsa. MonekynsipHble 1 MOHHblE YPaBHEHMS rMaponn3a
conen. CteneHb rmaponusa. KoHctaHTa rugponmsa.

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

PacueTbl no cnocobam BblpaXeHUsi KOHLEHTPaLMN pacTBOPOB, pacyeTy KOHCTaHTbI Anccoumnaumm,
cTeneHun amccoumaumm n pH pactBopoB anekTpoNnTOoB.

Tema 6. Ouccouunauusi KNCNOT U OCHOBaHUN CunbHbie U cnabble anekKTponutbl. MoHHOEe
npousBeneHne Boabl, BOAOPOAHbLIN Nnoka3sarenb (pH). FTmaponua conen

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

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

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

MpakTuyeckoe 3aHATME: NpoBeaAeHNe nabopaToOPHO-NPAKTUYECKOro aHann3a Ha rmaponma Conei.
Tema 7. KoMmnnekcHble coe AUHEeHUNA

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):
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XunMmnyeckas CBsi3b B KOMMNEKCHbIX COEANHEHNSIX 1 0COBEHHOCTM UX cTpoeHns. KoopanHaumoHHas
HEeHacCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNsi KOMMEKCHbIX (KOOPAMHALMOHHbIX
coeanHeHunin). CocTaB KOMMNEKCHBIX COEANHEHWIA. BHEIWHAS N BHYTPEHHSS KOOPANHALMOHHbIE
coepbl. KaTnMoHHbIE, aHMOHHbIE 1 HENTpanbHble KoMniekcbl. HoMeHknaTypa KOMMeKCHbIX
coeavHeHuii. TunmyHble komnnekcoobpasosatenn. KoopanHauMoOHHOE YNCNO
KomnnekcoobpasoBaTens. TunuyHble nuranabl. @akTopbl, onpeaensitowme cnocobHOCTb MONEKy 1
MOHOB BbICTYNaTb B KA4ecTBe NnraHaoB. MoHO 1 nonnpeHTaTHble nnraHabl. MpocTpaHcTBeHHas
KOHOpUrypaums KOMAIEKCHbIX MOHOB. MBpnamn3saums atoMHbIx opbutanein komnnekcoobpasosartens
M NPOCTPAHCTBEHHAs KOHGMrypaLmst KOMNIEKCHOro noHa. uccoumaums KOMnIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTomkocTn. dakTopbl, onpenensiowmne yCTon4YMBoCTb KOMMNIEKCHbBIX MOHOB B
pacTBope.

Tema 8. OkucnurenbHO-BOCCTaHOBUTE/IbHbIE peakLumn

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

OkuncnuTenbHO-BOCCTaHOBUTESbHbIE peakunn

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

NabopaTtopHo-aHanuTuyeckas pabota Ha OKMCUNNTENbHO-BOCCTAHOBUTENbHbIE PeaKLUm
Tema 9. O6Lan xapakTepucTuka MeTansioB U HeMeTannoB

JNIeKLMOHHOe 3aHsitne (6 4aca(oB)):

XapakTepuncTrka a1eEMEHTOB- METAINOB M 3NEMEHTOB-HeMeTannoB. CBONCTBA, pacnonoXxeHue B
Tabnuue MeHneneesa. BaaumoneincTeme ¢ opyrumMm anemMeHTamm u CoOeAUHEHNSMU.

Tema 10. BBepeHue B opraHN4eckyro Xxummio. OCHOBHbIE MOHATUS OpraHN4YeCcKon XuMmMmn
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

BeeneHune B opraHnyeckyto xuMmto. OCHOBHblE MOHATUS OPraHN4ecKon XMMnn
npaktnyeckoe 3aHsitne (6 4yaca(os)):

Tema: OpraHnM4yeckunin CUHTESs.

Tema 11. NpepenbHbie n HenpeAaenbHble anudarTnyeckue yrnesonopoabl
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

lMpenenbHble U HenpenenbHble anudaTnyeckmne yrnesogopoapl

Tema 12. ApomaTuyeckue yrnesoaopoabl

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

ApomaTuyeckue yrnesonopoal

Tema 13. NanoreHnpou3BogHbIe YrneBo00poaoB

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

["anoreHnpon3BoaHbIE YrNeBogopoa0B

Tema 14. MoToKkOBasi KOHTPONbHas paboTta "YrneBoaopoabl, ranoreHNpPon3BoaHbIe
yrnesonoponos"

JNeKunoHHoe 3aHsitne (1 yaca(os)):

Bonpocbl kK KOHTponbHOM pabote: 1. OpraHnyeckas XmMMms, OCHOBHbIE NMOHATUS 1 onpeaeneHune. 2.
[MpepnenbHble yrnesomopoabl 3. HenpenenbHble anuarnyeckme yrnesogoponbl 4.Apomarmyeckme
yrnesofnoponbl 5. 'anoreHnpons3BoaHbIE YrNeBoLOPOLOB

Tema 15. CnupTbl U NpoCTbie 3¢pMpbI

NeKLuMoHHoe 3aHsiTue (1 4aca(os)):

CnunpTbl 1 NpocTble achmpbl

Tema 16. Anbaerunabl U KETOHbI

JNeKunoHHoe 3aHsitne (1 4aca(os)):

Anbaernobl U KETOHbI

Tema 17. Kap6oHoBble Kucnotbl. O6uime NoHATUS 06 OKCO- U aMUHOKUCIOTaxX
neKkuunoHHoe 3aHsitne (1 yaca(os)):

KapboHoBble kncnotbl. Obwme NnoHATUS 06 0KCO- M aMUHOKMCIOTax

Tema 18. AMUHDbI N AMa3ocoeanHeHUs

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 94838515 5 AE
CtpaHnua 9 ns 18. 111 yLH,lf[

o



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

nekumnoHHoe 3aHsitne (1 yaca(os)):
AMWHBI 1 [Ma3ocoeanHEHNS

Tema 19. MoHoO- 1 aucaxapuabl
NeKunoHHoe 3aHsitne (1 yaca(os)):
MoHo- 1 gncaxapuvibl

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

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

Kncnopoa-, azotcomepxaliume opraHmyeckme coegnHenus, yrnesoabl Bonpochi: 1.
Kncnopoaconepxawme coeamHeHms 2. Asotcogepxauwme coeamHeHms 3. Yrnesoapl

Tema 21. UTOroBbi KOHTPOJb

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
Hepens | camocTtositenbHomn [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)
CTYOEHTOB

DopMbl KOHTPONS
CaMOCTOATEeNNIbHON
paboTbl

N Paspen

IvcumnnuHbl CemecTp

Tema 1. OCHOBHblE
NOHATUSA N 3AKOHbI
XUMUN. XUMUS U noaroToBka K
1. |akonorus. OCHOBHble 1 1-2  |KOHTPONbHOWN 2
Knaccbl paboTte
HeopraHn4eckmx
coennHeHWn

Tema 2.
KBaHTOBO-XnMumn4yeckoe
onucaHune CTPOEHNS
atoma. CtpoeHune
o [3NEKTPOHHbIX obonoyex. 1 3.4 |MOAroToBKa K

" [MeproanYeckunin 3akoH, TECTMPOBAHUIO
nepuogmyeckas
cuctema O.U.
MeHpoeneesa

KOHTPO/NbHASs
paboTta

2 TecTupoBaHune

Tema 3. BBeneHue B
COBpPEMEHHbIE TEOPUN
3. [XnMmnyeckom cesa3n. 1 5-6
MexmonekynsipHble
B3aMMOOENCTBUS

Tema 5. Xugkoe
COCTOSIHME BelecTsa.
Cnocobbl BblpaxeHus
5. [KOHUeHTpauui 1 8-10
pacTBOPOB.
KonnuratneHble
CBONCTBA pacTBOPOB.

Tema 6. duccounaums
KWUCNOT N OCHOBAHWUI
CunbHble 1 cnabble
6. [2nexTponuTbI. NoHHoe 1 11-1o [MOAroToBKa K
npov3seneHne Bobl, TECTUPOBAHUIO
BOOOPOLHbIV
nokasatenb (pH).
'moponns conen

noaroToBka K

YCTHOMY OMpOCy 2 YCTHbIA onpoc

noaroToBka K

TECTMPOBAHMIO 4 TecTupoBaHue

4 TecTupoBaHue
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Bupbl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 7. KoMmnnekcHble noaroToBska K o
7. -
COeaNHEHNS 1 13-14 YCTHOMY onpocy 4 yCTHBIM onpoc
Tema 8. MnoaroToBka K
8. |OkucnuTenbHO-BOCCTaHQBUTENDbHbIET S CTHOMY OMDOC 4 YCTHbIA ONpPOC
peakuuu y y onpocy
Tema 9. Obwas
XxapakTepucTuka i NoAaroToBka K
9. MeTannoB U HEMETannos 1 16-18 TeCTUPOBAHUIO 1 TecTpoBatie
Tema 10. BeegeHune B NOOroToBKa K
10.|OPraHm4eckyio xummio. 1 9 KOHTDONLHOI 1 KOHTpOsbHas
"IOCHOBHbIE NOHATUS a602e pabota
opraHn4yeckom xmMmu P
Tema 11. [NpenenbHble
N HenpenenbHble noaroToBska K o
11.
anudaTtnyeckme 1 10 YCTHOMY Ornpocy 1 yCTHBI onpoc
yrnesoLoponbl
Tema 12. MnoAaroToBka K
12.|ApomaTuyeckume 1 11 CTHOMY OMDOG 1 YCTHbIIA ONpoC
yrNeBoLopoabl y y onpocy
Tema 13. MOAroToBka K
13.|anoreHnpon3BoaHbIe 1 12 TeCTUDOBAHMIO 1 TecTupoBaHue
yrneso4oponoB P
Tema 14. NoTokoBas
KOHTpOnbHas paboTa NnoOroToBka K
14.|"Yrnesonoponbl, 1 13  |[KOHTpPONbHOM 1 KZ%LEZ”bHaﬂ
ranoreHnpPoun3BoaHble paboTte P
yrnesonoponos”
Tema 15. CnupTbl 1 NnoAroToBka K o
15.
5 NpoCTble agompbl 1 13 YCTHOMY Onpocy 1 yCcTHBI onpoc
Tema 16. Anbgernasl n nogroToBska K .
16.
6 KETOHbI 1 14 YCTHOMY ONpocCy 1 yCTHEIV ONpOC
Tema 17. KapboHoBble
kucnotbl. Oblwme noaroToBka K
17. NOHSATUSA 06 OKCO- 1 1 14 TeCTUPOBAHUIO 1 TecTiposatie
aMUHoOKMcnoTax
18 Tema 18. AMUHbI 1 1 15 Egﬂ;g;ﬂiﬁ%; 1 KOHTpONbHas
‘an NHEHNS
anasocoeanHe paGorte paboTa
Tema 19. MoHO- 1 noaroTtoBka K .
19.
9 ancaxapuibl 1 15 YCTHOMY Onpocy 1 ycTHBIM onpoc
Tema 20. NoTokoBas
KOHTponbHas pabota
"Kncnopoa-,
20.|asoTtcomepxatme 1 16 ?gélTrV? Tg:gﬁ V|I<l0 2 TecTnposaHue
opraHu4yeckue P
coenuHeHus, yrnesogpl"
o1 Tema 21. Ntorosbiin 1 16 E?g{ggg;;a K 3 NTOrOBbIWA
KOHTPOJb KOHTPOJIHO KOHTPOIb
PernctpaumnoHHbiin Homep 94838515 OBAEKTPOHHBIH
Bl VHHBEPCHTET
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Buabl
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
AducumnnnumHbl pcemecrpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
NTtoro 38

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
- KoMnbtoTepHble Npe3eHTaumm nekuuii

- JleKuMoHHOE N3N0XeHNe OCHOBbLIBAETCS Ha Pa3bope KOHKPETHbIX CUTyaLMiA.

- [N pelweHns npakTn4eckux 3afay UCrnonb3ytoTCs KOMMbOTEPHbIE CUMYNSILIUN.

6. OueHOuYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUA N 3aKOHbI XUMUN. XNMUS N 3Konorusi. OCHOBHbIe KNnacchbl
HeopraHn4yeckux coeavHeHUn

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

pelleHne 3a4a4 Ha cocTaBneHne ypaBHEeHU XMMNYECKUX peakumnii OCHOBHbIX KNaccoB
HeopraHn4eckmnx coeanHeHnm

Tema 2. KBaHTOBO-XMMMYECKOE OonucaHue CTpoeHUs atoma. CTpoeHne 3aneKTPOHHbIX 060/104eK.
NMepunoaounyeckni 3aKoH, nepuoaundeckaa cuctema I.U. MeHpeneeBa

TecTnposaHune , npmMMepHbIe BOMpPOChI:

VicTopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopus cTpoeHuns
aroma. [1BorictBeHHas npupoaa anekTpoHa. MpuHumn HeonpeaeneHHocTu. MNoHaTre 06
9NeKTPOHHOM obnake. DneKkTpoHHas NNOTHOCTb. PagmanbHoe pacnpeneneHne anekTpOoHHOM
NAOTHOCTM OKONO s4pa atoMa BOAOPOAa B OCHOBHOM U BO3OYXAEHHOM COCTOSHUSAX. [ToHSATHE O
paguyce atoma. KBaHTOBblE YMCna Kak XxapakTepucTukm COCTOSIHUS 3nekTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATUA: 3HEepPreTUYeCcKUn ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV C/ON, 3NEeKTPOHHAs
obonoyka, atoMmHas opbutans (AO). MpuHumn Maynu n eMKOCTb aNEKTPOHHbIX 06onoyek. MNpasmno
XyHIa 1 nopsaoK 3anofnHeHns atoMHbix opbutaneit. Mpasuna Kneukosckoro. CtpoeHne
9NEeKTPOHHbIX 0060/104EK aTOMOB 3NEMEHTOB. DKPaHNPOBaHWe 3apsaaa anekTpoHamn. ek
NMPOHVKHOBEHUS 3N1EKTPOHOB K A4pY.

Tema 3. BBeaeHue B COBpeMeHHble TeOpPUUN XMMMUYECKOU CBA3U. MeXMonekynsipHble
B3auMOOenCTBUSA

YCTHbIVI ornpoc , npnMepHble BOMNPOChHI:
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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.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

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

TeCTUpOBaHMe , MPUMeEpPHbIE 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

YCTHbIV ONpOC , NPUMEpPHbIE BOMPOCHI:

Bonpocbl ons camoctosiTenbHom noarotoBkn:OKMCNNTENbHO-BOCCTAHOBUTENbHbIE peakLun
Tema 9. O6LLas xapaKTepucTMKa MeTa/IoB U HEMETa/NIOB

TECTUPOBAHNE , MPUMEPHbIE 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 nuTteparypa:
1. AxmeToB H.C. Obwas n HeopraHmnyeckas xmmMusi: y4ebHuk. - 14 -e nag. - Cl6: Naxb, 2014. - 752
c. http://e.lanbook.com/view/book/50684/

2. MnuHka, H.J1. Obwas xumuns : [yaebHoe nocobue ans By3os] / H.J1. MnuHka ; non ped. o.x.H. A.W.
Epmakosa .? N3a. 30-e, ncnp. ? Mocksa : UHterpan-lpecc, 2008 .? 727 c.

7.2. lononHuTenbHasa nureparypa:

1. OpraHuyeckas xvmus: yrnesoaopoabl U Nx Npou3BoaHbIe (BONPOCH U OTBETHI) : y4ebHoe nocobue
/ P.I'. KagblpoBa ; M-Bo obpasoBaHus 1 Hayku Poc. Penepaunm, Noc. obpasosat. YypexaeHue
Bbicw. [Npodp. ObpasoBaHus "KazaHckuii roc. aHepreT. YH-T", 2010 - 255 c.

2. MnnHka, H.J1. 3apayun n ynpaxHeHns no obuen xmmmm : yuebHoe nocobue ons CTyaeHToB
HEXVMNYECKMX CneLmnanbHOCTEN BbICWNX y4eOHbIx 3aBeaeHuii / H.J1. TnuHka ; nog pea. K.x.H. B.A.
PabuHoBnya n k.x.H. X.M. PybuHoii .? M3a. ctep. ? Mocksa : NHterpan-lpecc, 2008 .? 240 c.

3. AxmeToB, H.C.. Obwas n HeopraHmyeckas Xumns : y4ebHuK ons CTyaeHToB
XMMUKO-TEXHONOrMYeckmx crneumanbHocTer By3os / H. C. AxmeTtos .? N3a. 7-e, ctep. ? Mockea :
Bbicw. wk., 2008 .? 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-pecypcChbl:

OpraHuyeckas xummns - http://ru.wikipedia.org/wiki/OpraHnyeckas_xmmus

OpraHuyeckas xumus - http://www.xumuk.ru/encyklopedia/2/3125.html

Mporpamma n Bonpockl No kypcy ?06was xumnsa? - http://www.ksu.ru/f7/bin_files/chem0001.pdf
TeopeTnyeckme 0CHOBbI OpraHM4yeckom xmmmnm - http://cnit.ssau.ru/organics/chemi/index.htm
TecToBble 3agaHua nNo xumuu - http://www.ksu.ru/f7/bin_files/chem0033.pdf

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune oncumnnmnHbl "Xumns: obwas, HeopraHmyeckas, opraHuyeckas" npegnonaraet
NCMONb30BaHNe Creayolero MaTepunanbHO-TEXHUYECKOro 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
HanpasneHno 021000.62 "I"'eorpadua” n npodpunto noarotoskn dmsmyeckas reorpadous n
naHgwadgyrtoseneHve .
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Mporpamma oucumnnuHbl "Xumusi: oblwas, HeopraHuyeckas, opraHundeckas”; 021000.62 Neorpadous; LOLEHT, K.H. (foueHT) KyTbipesa M.M.
, Hemtapes A.B.

ABTOpP(bI):

KyTtbipesa M.IT.
Hemtapes A.B.
" 201 __r.

PeueH3eHT(bl):
Natbinosa B.3.
" 201 __ .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PeructpaunoHHbli Homep 94838515 5AE
il YHH

Crtpanunua 18 n3 18. — o

o



