Mporpamma ancumnnuubl "Xumma"; 05.03.03 Kaptorpadums n reonHgopmatuka; goueHT, K.H. (noueHT) Kyteipesa M.I1. , Hemtapes A.B.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
depnepanbHoe rocynapcTBEHHOE aBTOHOMHOE 06pa3oBaTenbHOE yYpeXaeHne
Bbicliero obpa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
LleHTp 6akanaBpuarta PassuTne Tepputopuii

20 r.

nognucaHo SﬂeKTpOHHO-LlMCppDBOﬁ noganncero

I'Iporpamma ANCUUMNINHDbI
Xummnga 61.6.8

Hanpasnenune noarotosku: 05.03.03 - KapTtorpadus u reonHgpopmartmka
Mpodpunb nogrotoskn: eonHdopmatmka

KBanundvkauus BeinyckHuKa: bakanaBp

dopma 0by4eHns: g4HOoE

S3blk 0B6yHEeHMS: PyCCKIiA

AsTtop(bl):

Kytbipeea M.T1. , Hemtapes A.B.

PeueH3eHT(bl):

Jlatbinosa B.3.

COIMACOBAHO:
3asenyowunii(as) kagpenpoin: Amupos P. P.
lMpoTtokon 3acenaHusa kagoenpbl No or" " 201_r

Y4yebHo-MeToOmnyeckas Kommccusi VIHCTuTyTa ynpaBneHusl, 3KOHOMUKM U OUHAHCOB (LLEHTP
bakanaepuaTa: pasBuTne TEPPUTOPWIA):
MpoTokon 3acenaHns YMK No or" " 201 _r

PernctpaunoHHbin No 948390118
KasaHb
2018

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

DAE
PerucrtpaumnoHHbiin Homep 948390118 BBl YHH

ARl | AL O



Mporpamma ancumnnuubl "Xumma"; 05.03.03 Kaptorpadums n reonHgopmatuka; goueHT, K.H. (noueHT) Kyteipesa M.I1. , Hemtapes A.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaumnoHHbii Homep 948390118 5AE
CtpaHnua 2 ns 23. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuubl "Xumma"; 05.03.03 Kaptorpadums n reonHgopmatuka; goueHT, K.H. (noueHT) Kyteipesa M.I1. , Hemtapes A.B.

Mporpammy ovcumnnuHbl paspabotan(a)(vn) AoueHT, K.H. (aoueHT) Kytbipesa M.IM. Kadbenpa
HeopraHM4yeckom xumMmnmn Xnmumyecknin MHCTUTYT nM. A.M. Bytneposa , Marianna.Kutyreva@kpfu.ru ;
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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

JaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.8 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBarenbHoit nporpammel 05.03.03 KapTtorpadust n reomHgopMaTka n 0THOCKMTCS K 6a30BoiA
(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).

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHLUN

BnageHnem 6a30BbIMU 3HAHVSAMU q:)yH,D,aMeHTaJ'IbeIX pasnenos

Lndop komMneTeHUUH

OriK-3
(IPOOECCHOHANbHBIE PU3NKK, XUMUK, 3KONOrnm B 06 beme, HE0HX0AMMOM Ans
KOMNETEHLIAW) OCBOEHUS PUINYECKUX, XUMUYECKMX N BMONOTrMYECKMX OCHOB B

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:

PerunctpaumoHHbin Homep 948390118 3AEK
CtpaHnua 3 ns 23. il Yﬁ@ Fl EPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuubl "Xumma"; 05.03.03 Kaptorpadums n reonHgopmatuka; goueHT, K.H. (noueHT) Kyteipesa M.I1. , Hemtapes A.B.

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. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNINHBI 9K3aMeH 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 yacobl
ayAuTOpHOM paborThbl,

Paspnen
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N D‘"Kn":')v"lr;,l';"b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexuun MpakTnueckumelllaboparopHble
u 3aHATUSA paborbl

Tema 1. OcHOBHble
MOHATUS N 3aKOHbI
XuMun. XuMums v

1. |akonoruns. OCHOBHble 1 1-2 4 0 2
Knacchl
HeopraHNn4yecKunx
coenHeHnn

Tema 2.
KBaHTOBO-XnMm4yeckoe
onucaHne CTPOeHNs
atoma. CTpoeHune
5 I(zlﬂeKTpOHHbIX o@onoqu. 1 5.3 4 0 0 YCTHbI onpoc
epuoaNYEeCKNIA 3aKOH,
nepuoamnyeckas
cuctema [.U.
MeHnoeneesa

YCTHbIN onpoc
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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

YCTHbIN onpoc

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

KoHTponbHas
paboTta

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

5-7

YCTHbIN onpoc

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

YCTHbIN onpoc

Tema 7. KoMmnnekcHble
coegunHeHuns

8-9

YCTHbIN onpoc

Tema 8.

. |OkmncnnTenbHO-BOCCTAH(

peakumm

BUTENbY

Hble 9

KoHTtponbHas
paboTta

Tema 9. Obwas
xapakTepucTmka
MeTannoB U HemeTannoBs

9-10

YCTHbIN onpoc

10.

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

10

KoHTponbHas
paboTta

11

Tema 11. lNpepnenbHble
N HenpeaenbHble

‘lanngoatnyeckne

yrnesonoponbl

11

YCTHbIN onpoc

12.

Tema 12.
ApomaTtunyeckue
yrneesonoponbl

12

YCTHbIN onpoc

13.

Tema 13.
"anoreHnpon3BoaHblE
yrneesoooponoB

12

YCTHbIN onpoc
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Buabl 1 yacbl
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. lNoTokosas

KOHTponbHas paborta KoHTponbHas
14.|"Yrnesonoponbl, 1 13 1 0 0 pabota

rasioreHNpPon3BoaHbIe

yrnesonoponos”

Tema 15. CnnpTbl 1 YCTHbIN onpoc
15. npocTble 3ompbI 1 13 1 0 0

Tema 16. Anbgernabl n YCTHbIN onpoc
16. KETOHbI 1 13 2 0 2

Tema 17. KapboHoBble

kncnotbl. Obwue YCTHbI onpoc
17. NOHSATUS 06 OKCO- n 1 14 2 0 2

amuHokmcnoTax

Tema 18. AMUHBI 1 YCTHbIN onpoc
18. JnasocoeanHeHns 1 15 1 0 2

Tema 19. MoHo- 1 YCTHbI onpoc
19. nucaxapuas 1 15 1 0 2

Tema 20. NoTokoBas

KOHTponbHas pabota

"Kucnopoa-, KoHTponbHas
20.lasoTconepxatme 1 16 1 0 0 pabota

opraHuyeckue

coeanHeHus, yrnesogbl"

Tema . Ntorosas 1 0 0 0 OK3aMmeH

doopma KOHTpons

Ntoro 36 0 18

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XUMUN. XMUS U akonorusi. OCHoBHbIe KNacchbl
HeopraHn4eckux coeavHeHUn

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

OcHoBHble NoHATUS XumMnn. AToM. Monekyna. Xumnyeckuin aneMeHT. M30TonHbIA cocTas
XYIMUYECKMX 3/1EMEHTOB. [1pOCTOE N CNOXHOE BewecTBo. XMMNYECKNIA 9KBUBANEHT, 3aKOH
9KBMBaNEHTOB. ArperatHoe COCTOsIHME BelecTBa. XapakTepHble 0COBEHHOCTN PasnnyHbIX
arperartHbIX COCTOSIHWIA BelwecTBa. TemneparypHble yCNoBUS UX CywecTBoBaHWS. [1oHATHE O
CTaHLapPTHbIX ycnoBusix. Fa3oBble 3aKOHbl. OCHOBHbIE KN1ACChl HEOPraHNYECKNX COEANHEHWIA;
oKcuabl, rMapoKcuabl, KUCnoTbl, conu. Knaccudukauus, nonyyeHne, XuMmyeckme peakumm,
MonekynspHble 1 rpaguyeckme opmynbl.

naboparopHas pabora (2 4aca(oB)):

BbinonHeHne nabopatopHbix paboT: MeToanyeckne ykasaHms K nabopatopHbiM paboTtam, 1998 r., €
3.4; 3.5; 3.6. 1) nony4yeHne 1 n3y4yeHne CBONCTB aMdOTEPHbIX MMAPOKCULAOB. 2)NOYyY4EeHME U

N3y4eHne CBOMCTB CPEOHMX N KUCNbIX conen 3)nony4yeHne n n3y4eHme CBOMCTB CPefHUNX N OCHOBHbIX

conen.

Tema 2. KBaHTOBO-XMMMYECKOEe onucaHue CTpoeHusi atoma. CTpoeHue 3neKTPOHHbIX
obonouek. NMepuopnyecknn 3akoH, nepuonuyeckasn cucrema O.N. MeHpeneesa

JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):
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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
NPOHUKHOBEHMS 3NEKTPOHOB K s4py. [Nepuoamnyeckuii 3akoH. lNeprnoguyeckas cucrema.
Ocob6eHHOCTN 9anoNHEHNS 3aNEKTPOHaMM aTOMHbIX opbuTanei n opMNPoOBaHNS NEPUOLOB.
s-,p-,d-,f-aneMeHTbl 1 UX pacnonoxeHue B nepuoguydeckon cucteme. ['pynnol. MNeprogsl. [naBHble 1
noboyHble noarpynnel. MepnoanyHOCTb CBOMCTB aTOMOB. Paauycel aToMOB M MOHOB. OpbuTtanbHble
n adppekTnBHbIE paguycol. KoBaneHTHble, BaH-Oep BaanbCOBble, METANNYECKNE N NOHHbIE
paguychbl. A3MeHeHne aTOMHbIX 1 MOHHbIX PaaMyCcoB Mo nepuogam v rpynnam. ddgoekTsl d- u f-
cxartns. loHnsaumoHHble noteHumansl. @akTopbl, onpenensowme BennivHy MOHU3aunoHHOro
noteHumana. ViameHeHve BennyvH MOHU3aUNOHHbBIX MOTEHLUNANIOB 1 pafuyCcoB Mo nepuoaam u
rpynnam. CpoacTBO K 9NeKTPOHy. DakTopbl, ONpeaensowmne BennMymHy CpOACTBa K 9NEKTPOHY.
N3meHeHne Benn4nH CpoacTBa K 9NeKTPOoHy Mo nepuonam u rpynnam. MoHsitne ob
anekTpooTpuuatenbHoCcTh anemeHToB. Wkana lNonuHra. I3ameHeHne BennymH
9N1eKTPOOTPULLIATENIbHOCTY 3/IEMEHTOB MO Nepuogam n rpynnam. NeproanyHoCTb XMMNUYECKNX
CBOWCTB 9N1EMEHTOB, MPOCTbIX BELWECTB N XMMUYECKUX COeONHEHUN. VI3MeHeHe BaNieHTHOCTM Mo
nepuogam v rpynnam. iameHeHne CBOMNCTB aNeMEHTOB MO Nepuoaam 1 rpyrnnam B 3aBMCUMOCTN OT
CTPYKTYPbl BHEWHUX U NPEABHEWHNX SNEKTPOHHbIX 000/104EK 1 paanycoB aTOMOB. VI3MeHeHne
XVIMMYECKOWM aKTUBHOCTWN METaNNoB 1 HEMETaNIOB No nepuogam u rpynnam. IsmeHeHune
KWCNOTHO-OCHOBHbIX CBOMCTB OKCUAOB 1 r’MAPOKCUO0B MO Nepuoaam 1 rpynnam.

Tema 3. BBepeHne B coBpeMeHHble TeOpUU XMMUYECKOW CBA3U. MexMonekynsipHble
B3aMMonencTeus

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

OCHOBHbIE 0COBEHHOCTN XMMUYECKOTO B3aMMOAENCTBMS (XMMUYECKOIA CBA3M) N MEXAHU3M
06pa3oBaHNs XMMNYECKON CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBS3MU.
KBaHTOBOMeXxaHM4eckas TpakToBka MexaHn3ma obpa3oBaHns CBA3U B MOJEKYNE BOLOPOAA.
OCHOBHbIEe TUMbl XUMNYECKOWN CBSA3W: KOBANEHTHas (HenonsipHas v nonspHas), MoOHHas,
meTannnyeckas. OCHOBHbIE MONOXEHNS Teopun BaneHTHbIX cesizelt (BC). OcobeHHoCcTH
06pa3oBaHuns CBA3EW NO LOHOPHO-aKLENTOPHOMY MexaHn3My. MHOroLeHTpoBas CBA3b.
BaneHTHOCTb XMMU4ecknx anemeHToB. IcTopus passmutnsa NoHATUS BaneHTHOCTU. PasnuyHbie
TPaKTOBKWN MOHATUS BANEHTHOCTN B COBPEMEHHOM XUMnK. BaneHTHOCTb ¢ no3uumn Teopun BC.
BaneHTHOCTb S-,p-,d-,f -anemMeHTOB. [lOCTOSAHHAA N NepeMeHHas BaneHTHOCTW. BaneHTHOCTb u
cTeneHb OKUCNEHNS aTOMOB 3/IEMEHTOB B NX coeanHeHmsax. KonnyecTBeHHble xapakTepucTunku
XuMmmnyeckux ceasen. Nopanok ceasn. SHeprus ceasu. InuHa ceasn. BaneHTHbin yron. CteneHb
MOHHOCTM CBA3N. PPEKTUBHbIE 3aPALbI XMMUYECKN CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTH
cBA3U. JmnonbHbln MOMEHT CBA3WN. CTeneHb MOHHOCTN CBA3U KakK (PYHKLNS pas3HOCTU
9NeKTPOoOoTPULATENBHOCTU B3aMMOLENCTBYIOWMX aTOMOB. J1MNONbHbIA MOMEHT MHOrOaTOMHOW
mMonekynbl. DakTopbl, onpenensowme BenNn4nHy MnosibHOro MOMeHTa MHOroaTOMHON MONEKY bl.
KoHuenums rubpuansaumnm aToMHbIX opbutaneii n NpoCcTpaHCTBEHHOE CTPOEHME MONEKYN 1 MOHOB.
OcobeHHOCTN pacnpeneneHns aNeKTPOHHOM NNOTHOCTM r’MbpuaHbix opbuTaneit. MNpocTeliwmne TUnb
rmbpuansaumn: sp, sp2, sp3, sp3d2. M'mbpuansaums ¢ y4yactmeM HenoaeneHHbIX 3NeKTPOHHbIX Nap.
MpocTpaHcTBEHHAs KOHUrypaums monekyn n noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnusHue
OTTaNKNBAHWNS 3NEKTPOHHbIX Map Ha NPOCTPaHCTBEHHYIO KOHQoUrypaumio Mmonekyn. Teopus
MonekynspHbix opbutanein (MO). OcHoBHble nonoxeHus Teopun MO. SHepreTuyeckas guarpamma.
CessbiBatowme u paspbixnaowme MO. SHepretudeckne gnarpammbl MO 0BYyXaTOMHbIX MONEKYN
anemenToB 2-ro nepuoga. [ - n 1-MO. OTHocuTenbHas yCTONYMBOCTD ABYXaTOMHbBIX MOMEKYN U
COOTBETCTBYIOWMX MONEKynsapHbIX MoHOB. CpaBHeHue Teopuin BC n MO. BoooponHas cesi3b.
[Mprpona BOOOPOOHONM CBA3U, €€ KONNYECTBEHHbIE XxapakTepnuctukn. Mex- n BHyTpuMonekynspHas
BO4OpOAHAas CBA3b. BooopoaHas cBA3b Mexay Monekynamm dotopoeonopoa, BoAbl, aMmmmuaka.

naboparopHasi pabora (1 yaca(oB)):
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Bonpochkl ans BbINOAHEHNs npakTuyeckux 3aganuii: 1.Metonom BC nsobpasnte obpasoBaHue
cesizein B monekyne NF3. KakoBa ee reometpua? 2.Metogom BC n3obpasnte obpaszoBaHue cBasei
B Monekyne BF3. Kakosa ee reomeTtpus? 3.MeTtonom BC nzobpasnte obpasoBaHue CBs3eii B
monekyne BeF2. KakoBa ee reometpusa? 4.Metonom BC nsobpasmte obpasoBaHme cBa3el B
monekyne SiF4. KakoBa ee reometpusi? 5.Metonom BC n3obpasute obpasosaHne CBs3eil B
monekyne okcuaa yrnepoga(ll). 6.Metogom BC n3obpasnte obpasosaHue ceazeit B Monekyne NH3.
KakoBa ee reometpusa? 7.Metonom BC nsobpasmte obpasoBaHue ceazeli B monekyne MgCl2.
KakoBa ee reomeTtpusi? 8.Metonom BC nsobpasute obpasosaHue cesisein B monekyne AlCI3. Kakosa
ee reomeTpua? 9.Metonom BC nsobpasnte ctpoeHne monekynbl H2Se. Ykaxute tun
rmbpuamnsaumm LeHTpanbHOro atoma, kakosa dpopma atoit Monekynol? 10.Metogom BC nsobpasunte
cTpoeHne monekynbl N2.

Tema 4. Xumunyeckas TepmoguHammkKa n KuHetuka. CoctosiHMe XMMmM4eckoro paBHoBecus,
npuHumn Jle LWWaTtenbe-bpayHa

nekumnoHHoe 3aHsitne (1 yaca(os)):

OcHoBHbIE 3a4a4M XMMMYECKOM TepMmoanHamnkn. OnpegeneHme NPMHUMNNanbHOM BO3MOXHOCTU U
MONHOTbI NPOTEKAHUSA XMMNYECKOW peakumnmn. Bo3MOXHOCTM NMPakTUYeCKOro OCyLweCcTBNeHNS
XMIMUYECKOWM peakumn. XnMmyeckas cuctema. BHyTpeHHAS aHeprus cuctemsl. IameHeHune
BHYTPEHHEN 3Heprnn B xoae XMMnYeckunx npespatleHuii. NMoHstme 06 aHTanbnun. CooTHOWeEHNe
SHTANbMUN N BHYTPEHHEN SHEPTNN CUCTEMbI. I3MEHEHME SHTaNbMWUK B X04€ XUMNYECKOro
npesBpauweHuns. CtaHaapTHas aHTanbnusi obpasoBaHus BewecTs. 3akoH ecca. BnusaHne
TeMneparypbl Ha BEMYNHY N3MEHEHNS SHTaNbNNN peakumn. IaMeHeHne sHTanbnun n HanpasneHue
npoTekaHns peakuunn. FoMOreHHble U reTeporeHHble peakunn. NMoHATne 0 CKOPOCTU XUMNYECKOM
peakumun. 3aKoH OencTensa Mmacc. daktopbl, oNpenenstowme CKOPoCTb XMMMYECKON peakLni.
KoHCcTaHTa CKOpoCTM XMMUYECKON peakumn. BnusHmne Temnepatypbl Ha CKOPOCTb XUMUYECKOWA
peakunn. TemnepartypHbIi KOIPAMUUNEHT CKOPOCTU. DHEpPrusa aktmeaumm. Paktopsl,
onpenensowme BENNYNHY SHEPTNN akTUBaALMW. DHEPrnsa akTMBaLUN U CKOPOCTb peakuunn.
MepexonHoe COCTOSIHME UK aKTUBMPOBaHHbIA kKoMnnekc. ObpaTrMble 1 HEObpaTUMble XUMUYECKME
peakummn. Xmmuyeckoe pasHoBecue. KoOHCTaHTa XxMMmyeckoro pasHosecus. COBUT XUMUYECKOro
pasHoBecus. MpuHuun Jle WaTenbe. PelweHne pacyeTHbIX 3a0a4 Ha HaXoXAeHne TennoBblX
aPPEKTOB XMMMYECKMX NMpoLeccoB. PacyeTt aHeprum aktmeauuun. VIameHeHne ckopocTu
XMIMUYECKOro npouecca no 3akoHy BaHTt-lNododha. M3yveHne cMmeweHns nonoXxXeHns XMMmyeckoro
paBHOBECUSA B COOTBETCTBMM C nNpasunom Jle-latensbe.

naboparopHas pabora (1 4aca(oB)):

BeinonHeHne nabopatopHbix paboT: MeToamnyeckne ykazaHms K nabopatopHbiM paboTtam, 1998 ., €
4.3;4.4;4.5.

Tema 5. XKupkoe cocrtosiHue Bel,ectBa. Cnoco6bl BbipaXeHUsi KOHLL,eHTpaL M pacTBOPOB.
KonnuratmeHble CBOMCTBa pacTBOPOB.

JNeKunoHHoe 3aHsitne (1 yaca(os)):
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LvcnepcHble cucteMbl. VICTUHHbIE pacTBopbl. TBEpable pacTBopbl. [[pyboancnepcHbie CUCTEMBI.
CycneH3un. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak (onanko-xMMn4eckuii npouecc.
Ocobble cBOCTBa BOAbI Kak pacTeoputens. PacTtBopuMocTb BelwecTs. PacTtBopeHne TBepabiX,
XWAKNX 1 ra3oobpasHbix BeWeCTB. BnmsHne Temnepatypbl, LaBNeHUS U NPUPOLbI BEWECTB Ha KX
B3aVMHyt0 pacTBopmMOocTb. Cnocobbl BblpaeHns CocTaBa pacTBOPOB: MaccoBast 4ONS,
MONSPHOCTb, HOPMaNbHOCTb, MOMIANIbHOCTL, MONSPHAsA AONS. DNEKTPONNTMYECKAs Anccoumnaumns.
BnnsiHne nprpoabl BewecTsa Ha ero CrnocobHOCTb K 3NEeKTPONUMTUYECKOW AMccoumaumm B BOAHOM
pacTteope. MexaHunam guccoumaumun. 'vaparaumsa noHoB B pacteope. OCHOBaHUS N KUCAOTbI C
TOYKM 3PEHUSI TEOPUM BNEKTPONUTUYECKO anccoumaumm. CunbHble 1 cnabble aneKTPonnThl.
CreneHb guccounauunmn anektTponutos. PakTopbl, onpenensowme cTeneHb guccoumnaumm.
OCHOBHble NpeacTaBNeHUS TEOPUN CUMbHBIX SNEKTPONUTOB. ICTUHHAS 1 KaxXyLlwasacs CTeneHn
ayccounaumnm B pactTBopax CUMbHbIX 3N1eKTPONMToB. KOHUEHTpauusa NOHOB B pacTBOpPE U
aKTMBHOCTb. PaBHOBeCHE B pacTBopax cnabbix anekTprnonuToB. KoHcTaHTa auccoumnaumnn. daktopbi,
BAVSIOWME HA BENNYNHY KOHCTaHTbl guccounaunn. CBA3b KOHCTAHTbI AMUCCOUMaLIM CO CTEMEHbIO
avccoumaummn. 3akoH pasbasneHus. duccoumnaums soabl. KoHcTaHTa auccoumnaummn. VioHHoe
npounseeneHune. BnvsHue Temnepatypbl Ha guccoumaumio soabl. BooopoaHblin nokasarenb.
MoHsiTHe o bydbepHbix pacTBopax. TpyOoHOPaACcTBOPUMbIE aNeKTPONNTLl. PaBHoBecKe Mexay 0cankoM
N HaCbllWeEHHbIM pacTBopoM. [1ponsseneHne pactsopumocTu. ['naponns conen. 'maponna conemn no
KaTUOHY 1 No aHnoHy. MexaHun3m rugponnsa. MonekynsapHbie U MOHHbIE YPaBHEHUS rmaponusa
conei. CteneHb rmgponumaa. KoHcTaHTa rugponmsa.

naboparopHas pabora (1 4aca(oB)):

BbinonHeHne nabopatopHbix paboT: MeToanyeckne ykasaHus K nabopatopHbiM paboTtam, 1998 r., €
6.3, 6.5, 6.6.

Tema 6. Ouccoumaums KUCNOT U OCHOBaHUA CunbHble U cnabble anekTponutbl. MIOHHOE
npousseneHue BoAbl, BOOOPOAHbIN NoKa3arenb (pH). Tmoponus conen

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

Juccoumnaums Knenot n ocHoBaHuii CunbHble 1 cnabble anekTponuTbl. VIoOHHOe Npon3BeneHne
BOZbl, BOOOPOAHbIA nokasatenb (pH). 'vaoponua conen

naboparopHas pabora (1 4aca(oB)):

BbinonHeHne nabopatopHbix paboT: MeToanyeckne ykaszaHms K nabopatopHbiM paboTtam, 1998 ., €
6.7, 6.9, 6.10.

Tema 7. KomnniekcHble coeanHeHus
JNeKunoHHoe 3aHsitne (1 4aca(os)):

XuMmnyeckas CBsiab B KOMMNEKCHbIX COeANHEHNSIX 1 0COBEHHOCTM UX CTpoeHNs. KoopamHaumoHHas
HEeHacCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNsi KOMAIEKCHbIX (KOOPAMHALMOHHbIX
coeanHeHwnin). CocTaB KOMMNEKCHbIX COEANHEHWA. BHEIWHAS N BHYTPEHHSIS KOOPANHALMOHHbIE
cdoepbl. KaTMoHHbIE, aHMOHHbIE 1 HERTpanbHble KoMniekcbl. HoMeHknaTypa KOMMeKCHbIX
coeavHeHuin. TunmyHble koMmnnekcoobpasosatenn. KoopanHaUMOHHOE YACNO
KomnnekcoobpasoBaTens. TunuyHble nuranobl. @akTopsbl, onpeaensitowme cnocobHOCTb MONEKY 1
MOHOB BbICTYNaTb B KA4ecTBe nnraHaoB. MoHO 1 nonnpeHTaTHble nnraHabl. MpocTpaHcTBeHHas!
KOHOpUrypaumsi KOMAAEKCHbIX MOHOB. MBpramn3aums aToMHbIx opbutanei komnnekcoobpasosartens
1 NPOCTPAHCTBEHHAs KOHGMIypaLmst KOMNIEKCHOro noHa. Juccoumaums KOMNIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTokocTh. dakTopbl, onpenensiowmne yCTon4YMBoCTb KOMMIEKCHbBIX MOHOB B
pacTBope.

Tema 8. OKMcnUTenbHO-BOCCTaHOBUTE/IbHbIE peaKLumn
neKuunoHHoe 3aHsitne (1 yaca(os)):
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OKUCNMTENbHO-BOCCTAHOBMTENbHbIE PEaKLMK, UX TUMbl, COCTaBNeHNE ypaBHeHWA. Nonbop
KO3(OPMLIMEHTOB: METOA, ANEKTPOHHOrO HanaHca. Penokc-noTeHuman, Kak KonmyecTBeHHas
XapakTepucTnKa OKMUCIUTENIbHO-BOCCTAHOBUTENbHOW CUCTEMbI (OLLEHKA HanpaBneHUs 1 nosHOoThI
NPOTEKaHNS OKUCNUTENbHO-BOCCTAHOBUTENbHBIX peakLumnii). 3aBUCMMOCTb MeXdy penoKc-
noTeHumanamMm CUCTEM 1N N3MeHeHNEeM aHeprmn nbbca. PaBHoBecHe Ha rpaHmue MeTann/pacTeop,
JIBOVHON 9NEKTPUYECKMIA CNON. DNEKTPOLAHbIN noTeHuman. YpasHeHne HepHcta. CtaHOapTHbIV
9NEeKTPOOHbIN noTeHunan. BooopoaHbi anekTpon, aneKTpoLbl CPaBHEHNS. DNEKTPOXUMUYECKNIA
psO HanpsXeHns MetTannos. [anbBaHNYECKWIA 9NEMEHT, ero 3.4.C. INekTponms. IHepTHbIE 1
aKTUBHbIE anekTpoabl. CxeMbl MPOLLECCOB Ha 3NeKTPoAax NpU aNeKTponn3e pacnnaBoB 1 BOOHbLIX
pacTBOPOB.

naboparopHas pabora (2 4aca(oB)):

BbinonHeHne nabopatopHbix paboT: MeToanyeckne ykaszaHus K nabopatopHbiM paboTtam, 1998 r.,
€8.1; 8.2

Tema 9. O6LLas xapaKTepucTMKa MeTal/IoB U HEMETaNIOB
neKkuunoHHoe 3aHsitne (1 yaca(os)):

MeTtannbl B nepuoanyeckon cucreme. Knaccmdmkaumsa Metannos rno nx onanyeckum n XmuMmyecknm
csoncTBaM. MeTtannuyeckas n KoBaneHTHas CBA3b B MeTannax. BnusaHue aHeprum Kkpuctanin4eckom
CTPYKTYpbl HA on3nydeckune (Temneparypa nnasneHns n KUNeHns, anekTponpoBo4HOCTb) U
XMMYeckue (B3anmMoLencTeme C BOAOW, KMCNOTaMu, Weno4yamm, HeMeTannamm) CBOMCTBa MeTanos.
HemeTtannbl B nepuoanyeckon cucteme. Knaccnukaums Hemetannos no nx onsnyeckmm un
Xnmmyeckum ceorncteaM. KosaneHtHas cBs3b B HeMeTannax. Pusmnyeckne n xmmmyeckme CBoCTea
HemeTannos. Obwas xapakrepucTtnka sogopoaa. lNonoxeHne Bogopoaa B nepruoanyeckoi
cucteme. CTpoeHue atoma. BaneHTHOCTb 1 CTENEeHb OKNCNEHNS aTOMOB. XapakTep XMMNUYeCKnx
CBsi3eil B cCOeANHEHUSIX. YCnoBms obpa3oBaHms 1 cylwecTsoBaHus noHos H+ ,H- ,H3O+ .
dusnyeckne n xmMmmyeckne ceornctea sogopona. OcHoBHble (huamyeckme ceoncTea. Bogopon kak
BOCCTaHOBUTENb. BoccTaHoBMTENBHAS CNOCOBHOCTb aTOMAPHOro U MONEKYNSIPHOro BOAOPOAa.
BaamMmogencTeue Bogopona ¢ Metannamm n Hemetannamu. @opmbl HAXOXAEHNS BOAOPOAA B
npupoae. Cnocobbl nony4yeHns ceoboaHoro sogopona. MpumeHeHne Bogopoaa. Bogopon kak
nepcnekTuBHoe roptoyee. Mmapuabl. Tunbl rMAPUAOB: NOHHbIE, KOBANIEHTHbIE, MONUMEpPHbIE,
HecTexnomeTpuyeckne. MaccoobmeH Bogopoaa B Nprpoae.

naboparopHas pabora (1 4aca(oB)):

PykoBoncTtBo: JlTabopaTtopHble paboTbl MO XMUW SNEMEHTOB B-rpynn nepnoanyeckoin CUCTEMbI.
KazaHb, 2001 r. Ctp.6 Il B rpynna €.1-1.5. PykoBoacTtso: JTabopatopHble paboTbl M0 XMUK
anemeHToB A-rpynn nepuogmnyeckon cuctemol. KazaHb, 2001 r. Ctp.6 AntoMnHnin €2.2-2.5.
PykoBoncTtBo: JlTabopaTtopHble paboTbl MO XMUK SNEMEHTOB A-rpynmn NeEPUOANYECKOA CUCTEMBI.
KasaHb, 2001 r. Ctp.7 €1.3-1.4; ctp.11 @ 1.1, 1.2.1,c1p.19€ 1.3, 1.5

Tema 10. BBepeHune B opraHu4eckyro XxmmMuio. OCHOBHbIE MOHATUS OPraHNYecKon XMmMumn
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

BBeneHne B OpraHM4eckyro XMMuio. Stanbl CTAHOBNEHUS OpraHn4eckon Xummnn. OCHOBHbIE MOHATUS
opraHn4yeckom XmMMmu.

naboparopHasi pabora (1 4aca(oB)):

3HaKOMCTBO C XMMUYECKOM NOCYLO0I 1 XMMUYECKMK Nprbopamm.

Tema 11. MNpenenbHbie U HenpeaenbHblie anudgaTnyeckue yrnesonopoabl
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

[MpenenbHble 1 HenpeaenbHble anugarnyeckme yrnesonoponbl AnkaHbl, ArikeHbl, ANKUHbI.
VizoMepus (CTpykTypHas, KOHOOPMaLMOHHAs) 1 HOMEHKNaTypa (TpusmanbHas, paunoHanbHas,
cuctematudeckas NKOMAK). MpombliwneHHble 1 nabopatopHble cnocobbl nonyveHns . Peakumm
CBOOOIHO-paaMKanbHOrO 3aMelleHns B ankaHax: ranonanpoBaHne, CynbgoXnopupoBaHue,
HWTPOBaHWe, okucneHne. Pasnmuns B peakLMOoHHOM CNOCOBHOCTN NEePBUYHBIX, BTOPUYHBIX U
TpeTnyHbix C-H cBsA3en.

Tema 12. ApomaTuyeckue yrnesonoponbl
neKuMnoHHoe 3aHsiTne (2 yaca(os)):
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Apomartnyeckue yrnesonoponbl. [loHATHe apoMaTu4HOCTU 1 ee Kputepun. MNpasunno Xwkkens.
HomeHknaTypa n nsomepus B psagy 6eHsona. Cnocobbl nony4yeHns apoMaTnyeckmx yrnesonopoLoB.
Peakuuun anekTpodonnbHOro 3amelleHns B apomMaTtnyeckoe aapo: rasioreHMpoBaHune,
CynbhrpoBaHue, HUTPOBaHWE, ankunnMpoBaHne, aumnmposaHme. BnnaHue 3amectutenei Ha
OPMWEHTALMIO N CKOPOCTb ANEKTPOGMNBbHOro 3amelleHns. OpmeHTanTbl 1 1 2 poaa.

Tema 13. NanoreHnpou3BogHbIE YrNeBo00pOa0B

nekumnoHHoe 3aHsitne (1 yaca(os)):

"anoreHnpon3BoaHble yrnesonoponos. N3omepus. HomeHknatypa. Cnocobbl nonyyeHus. Peakuum
3amelleHns. Peakuun otwennexus. MNMpasuno 3anuesa

Tema 14. MoToKkOBasi KOHTPONbHas paboTta "YrneBoaopoabl, ranoreHNPon3BoaHbIe
yrnesonoponos"

NeKuunoHHoe 3aHsitne (1 yaca(os)):

Bonpocbl k KoHTponbHoM paboTe: 1. OpraHnyeckas XmMMms, OCHOBHbIE MOHATUS 1 onpeaeneHune. 2.
[MpepnenbHble yrnesonopoabl 3. HenpenenbHble anuarnyeckne yrnesogoponbl 4.Apomarmyeckme
yrnesonoponbl 5. anoreHnpons3BoaHbIE YrNeBo4OPOLOB

Tema 15. CnupTbl U NpoCTbIe 3¢PUpbI

JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

CnupTbl 1 NpocTble achupsbl MNMpenenbHble ogHoaTOMHble cnupTbl. CTpoeHne, knaccudurkaums,
HoMeHknatypa. Metonbl cMHTe3a: nabopaTtopHbie 1 NPOMbIWAEHHbIE: TMapaTaums ankeHos,
rMMAPONN3 ankmnranoreHN4oB Un CROXHbIX 3PNPOB. XMMUYeCcKne CBONCTBA: KUCNOTHO-OCHOBHbIE
CBOICTBA, 3aMELLEHNE TMAPOKCUNBHOW rpynnbl, Aerngpataumns. dgupoodpasoBaHne: NPOCTLIE U
CINOXHble agoupbl.

Tema 16. Anbaerunabl U KETOHbI
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Anboernabl U KeTOHbl. 130Mepurs 1 HOMeHKNaTypa anbaermaoB 1 KETOHOB. SNEKTPOHHOE CTPOEHNE
KapboHUnbHoW rpynnbl. MeToabl cMHTe3a KapboHUNbHBIX CoeanHeHuiA. Peakumm HykneodunbHOro
npucoennHeHmnst no C=0 KpaTHO CcBs3n: BrcynbpuTa HATPUS, CUHUIBHOW KMCNOTbI, aMMMaKka 1 ero
NPON3BOOHbIX (AMUHOB, r’MApPasnHa, rmapokcunammuHa). Mpasuno MNonosa Ans OKUCNEHUS KETOHOB.

naboparopHasi pabora (2 4aca(oB)):

OueHka Ka4eCTBEHHbIX pa3n|/|q|/||7| peaKLl,I/IOHHOI7I CnocobHOCTN anbaernaoB 1 KETOHOB B peakumnax
HYKNeogwunbHOro NPUcoeanHeHns, OKUCNEHNS N BOCCTAHOBNEHUS.

Tema 17. Kap6oHoBble KUcnotbl. O6uime NoHATUS 06 OKCO- U aMUHOKUCIOTaxX
JNleKLMoHHOoe 3aHsiTne (2 4aca(oB)):

KapboHoBble kucnotbl. Obwme NoHATNS 06 0KCo- 1 aMmuHokucnotax. CTpoeHne, N3oMepus n
HOMeHKnaTypa kapboHOBbIX KcnoT. [iga nyTn 06pa3oBaHNst cMCTEMATUYECKMX HAa3BaHWIA: @) "-oBas
kucnota", 6) "kapboHoBas kucnota". KucnotHble cBocTBa KapboHOBbIX KMCNOT. BnusiHme
3aMecTuTenen (ConpsixxeHne, UHOYKTUBHbIA 3GODEKT) HA KUCNOTHbIE CBOMCTBA KaPOOHOBbBIX KUCHOT.
MNpenenbHble 0AHOOCHOBHbIE KUCNOTbI. MeToabl MONyYeHUs: peakunsiMm OKUCNEHNS
(yrneeo4opoaoB, CMPTOB, KAPOOHUbHBIX COEANHEHWIA), TMAPOnM3a (HATPWUIOB, a, a,
Q-TPUranoreHnPon3BO4HbIX, aHIMAPULOB U T.4.). Peakunm kapboHOBbLIX KUCNOT: MOMy4EHNE CONEN,
ranoreHaHrmapuaoB, aHrMapUaOoB, aMULO0B, COXHbIX 3OUPOoB. ManoreHnpoBaHme kapOOHOBbIX
Kncnot. CnoxHble acoupbl. AHIMAPUAbI U XNOPaHrAPUAbI.

naboparopHas pabora (2 4aca(oB)):

Cnocobbl nonyyeHns KapboHOBbIX KMCNOT. [MonyyeHne oyHKUMOHANbHBIX NPOM3BOAHBIX KAPOOHOBBIX
KNCNOT.

Tema 18. AMUHDbI N Ana3ocoeaNHEeHUs
nekumnoHHoe 3aHsitne (1 yaca(os)):

AMMVHbI 1 OMA30COEONHEHMS. I'Ipmpoua CBSI3U B AmasocoeanHeHusix. Cnocobbl nony4yeHuns
ONa30HMEBDLIX conen. BaanMHble npespalleHns pasnnyHbiX oopm OmasocoennHeHun.

naboparopHasi pabora (2 yaca(oB)):
KayecTBeHHbIe OTNINYNS Pa3NNYHbIX KNACCOB a30TCOAEPXAalUMX OPraHNYeCcKmX COeANHEHWIA.
Tema 19. MoHoO- 1 ancaxapuabl
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nekumnoHHoe 3aHsitne (1 yaca(os)):

MoHo- n gucaxapuabl. [NoHaTne o caxapax. Knaccudomkaums caxapos. HomeHknatypa. Cnocobbl
HapawmsaHus n ykopodeHus uenun. OCHOBHbIE XMMMYECKME CBOMNCTBA Caxapos.

naboparopHasi pabora (2 yaca(oB)):
OnpepneneHne CTPYKTYpbl ONMIrOMEPHbIX CaxapoB Mo NPOAyKTaM UX XMMUYECKUX NPEBpPaLLEHWA.

Tema 20. MoTokoBasi KOHTponbHas paborta "Kucnopon-, asorcogepxailime opraHudeckue
coeauHeHus, yrnesoabl”

NeKuunoHHoe 3aHsitne (1 yaca(os)):

Kncnopog-, azotcomepxallume opraHmyeckme coegnHeHus, yrnesonbl Bonpoch!: 1.
Kncnoponcogepxawme coeauHeHmns 2. Azotcogepxawme coeauHeHms 3. Yrneesoqbl

4.3 CTpyKTypa M coagepxaHue caMOCTOATENIbHOMN paboThbl AUCLUNNUHBI (MOAYNS)

Buabi
Hepens | camoctositenbHoMn [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)
CTyOEeHTOB

dDopMbl KOHTPONS
CaMoCTOAITeNIbHON
paboTbl

N Paspen

IvcumnnuHbl CemecTp

Tema 1. OcHOBHbIE
MOHATUSA N 3aKOHbI
xumMun. XvuMmns v

1. |akonorus. OCHOBHble 1 1-2
Knacchbl
HeopraHn4eckmnx
coenHeHn

Tema 2.
KBaHTOBO-Xxnmmnyeckoe
onucaHune CTPOEeHNS
atoma. CTtpoeHune
o [3NEKTPOHHbIX obonoyex. 1 5.3 [MOAroToBka K 5
" [MeproanYeckunin 3akoH, YCTHOMY Onpocy
nepuogmyeckas
cuctema ..
MeHnoeneesa

noaroToBka K

YCTHOMy ONPOCY 2 YCTHbIN onpoc

YCTHbIN onpoc

Tema 3. BBeneHue B
COBPEMEHHbIE TEOPUU
3. [XuMn4eckom cBsa3n. 1 3-4
MexmonekynsipHble
B3aMMo0encTBus

Tema 4. Xumnyeckas

TepMoauHamumka v

4. [KMHeTVKa. CocTosiHme 1 5
XUMMNYECKOro

paBHOBECUS, MPUHLMN

Ie WaTenbe-bpayHa

Tema 5. Xungkoe
COCTOSIHVE BellecTBa.
Cnocobbl BblpaxXeHus
5. [KOHUEHTpauui 1 5-7
pacTBOpPOB.
KonnuratneHble
CBOWCTBA pacTBOPOB.

noaroToBka K

YCTHOMy ONPOCY 2 YCTHbIN onpoc

noaroToBka K
KOHTPONbHOW 2
paboTte

KoHTponbHas
paboTta

noaroToBka K )

YCTHbIV On
YCTHOMY ONpocCy ¢ onpoc
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 6. Juccounauns
KMCNOT U OCHOBAHWA
CunbHble n cnabble
anekTponuTtbl. loHHOE
npounsseneHne BoLabl,
BOOOPOLOHbIV
nokasatenb (pH).
'moponns conen

NoAaroToska K
YCTHOMY Onpocy

YCTHbIN onpoc

Tema 7. KoMnnekcHble
coenuHeHus

8-9

NoAroToBKa K
YCTHOMY OMnpocy

YCTHbI ONpocC

Tema 8.
OkuncnuTenbHO-BOCCTaH(
peakuuu

BUTENDI

ible 9

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHAS
paboTta

Tema 9. Obwas
XapakTepucTuka
MeTannoB U HEMETarNNoB

9-10

NOAroToBKa K
YCTHOMY OMpoCy

YCTHbI ONpoC

10.

Tema 10. BeeneHue B
OpraHNyecky XMMUILIO.
OCHOBHbI€ NOHATUSA
OpraHn4eckom xmmMmu

10

noaroToBka K
KOHTPONbHOW
paboTte

KOHTPO/bHas
paboTta

11

‘lanngpatmndeckune

Tema 11. lNpenenbHble
N HenpenenbHble

yrnesoopoab

11

12.

Tema 12.
ApomaTunyeckune
yrnesonoponbl

12

13.

Tema 13.
["anoreHnpon3BoHble
yrnesonoponos

12

14.

Tema 14. lNoTokoBas
KOHTponbHas pabota
"Yrnesoooponpbl,
ranoreHnpPon3BoaHbIE
yrnesonoponos”

13

15.

Tema 15. CnupTbl 1
npocTble agoupbl

13

16.

Tema 16. Anboerunabl n
KETOHbI

13

17.

Tema 17. KapboHoBble
kucnotbl. Obwme
NOHATUSA 06 OKCO- U
aMuHokmMcnoTax

14

18.

Tema 18. AMUHDBI 1
JunasocoennHeHuns

15

NTtoro

18

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpPMbl 06yUYeHuUs
- KoMnbtloTepHble Npe3eHTaumm nekuuii

PernctpaunoHHbiii Homep 948390118
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- JleKUMOHHOE U3NOXEHNE OCHOBLIBAETCS Ha pa3bope KOHKPETHbLIX CUTyaLMWiA.
- [N pelweHns npakTnieckux 3agay UCrnonb3ytoTCs KOMMbIOTEPHbIE CUMYNSILIUN.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum No UToram OCBOEHUS OUCLIMMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XMMUN. XMMUS N 3Konorus. OCHOBHbIe KNnacchbl
HeopraHU4yeckux coeguUHeHUmn

YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:

Bonpocbl: OCHOBHbIE KnacCbl HEOPraHNYEeCKNUX COeANHEHNIA; OKCUObI, TMAPOKCUAbI, KUCNOTbI, COMW.
Knaccudomkauus, nonyyeHme, XMMnU4eckue peakumm, MonekynsapHblie 1 rpadouyeckme goopmynbl
Tema 2. KBaHTOBO-XMMMYECKOE onucaHne CTpoeHus atoma. CTpoeHne 3neKTPOHHbIX 060/104eK.
MNepunoaounyeckni 3aKoH, nepuoaundeckaa cuctema .. MeHpeneeBa

YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

Bonpochbl: KBaHTOBbIE YMcna Kak XxapakTepUCTUKN COCTOSIHUSA SNeKTpoHa B atome. [1oHATUS:
SHEepPreTN4eckunii ypoBeHb, NOAYPOBEHb, SNEKTPOHHDIA CMOA, 3NEKTPOHHAs 0060104ka, aTOMHas
opbutanb (AO). MpuHumn Maynu, npasmno XyHOa n NOPsSAOK 3arnofHEHNS aTOMHbIX opbuTanei.
Mpasuna Kneykosckoro. CTpoeHne anekTpoHHbIX 060104eK atoMoB s-, p-, d-, f- anemMeHToB.

Tema 3. BBeaeHue B COBpeMeHHble TEOPUUN XUMUYECcKon cBs3n. MexmonekynspHble
B3anmonencTems

YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

Bonpocbl: KoBaneHTHas (HenongapHas 1 nonsgpHas), MOHHas, Metanindeckas XxvmMmyeckas Ceasb.
[MprMeHeHne NoNoXeHWn Teopun BaneHTHbIX cBa3en (BC) ona onucaHms CTpoeHns u
XapakTepusaunm Mofekyn HeopraHmyeckmx coeanHeHnin. OcobeHHocTn obpas3oBaHns CBSI3ei No
JOHOPHO-aKLENTOPHOMY MEXaHN3My.

Tema 4. Xumunyeckas TepmoguHammkKa n KuHetuka. CoctosiHMe XMMM4eCckoro paBsHoBecus,
npuHuun Jle WWaTtenbe-bpayHa

KoHTponbHas paboTta , npMMepHble BONPOCHI:

KETPOHHBH
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Bonpocbl: Cneacteng 13 3akoHa [Fecca 1 ux NnpUMeHeHne Ong peweHns 3afad. QHTanbnmsa peakumm,
9K30- M 9HEeJ0TepMMYECKUE NPOLLECChl. DHTPOMNUSA N KPUTEPUIA CaMOMPOM3BOSIbHOCTHY npoLecca.
DHTPONUS 1 TEPMOAMHAMMYECKAsS BO3MOXHOCTb NPOTEKaHNS peakuuin. PelweHne pacyeTHbIX 3anay
Ha HaxoXOeHue TernnoBbix 3PEKTOB XMMUYECKMX MPOLLECCOB. PacyeTt sHeprum aktmsauuu.
VIaMeHeHne CKOpOCTU XMMMYECKOro rnpouecca no 3akoHy BaHT-I ododpa. M3yyeHune cmelweHmns
NMONOXEHNS XMMNYEeCKOro paBHOBECUS B COOTBETCTBMM C npasunom Jle-laTense. MNprmMepHbie
6uneTbl KOHTPONbHOI paboTbl 1: BUNTIET@1 1. Ykaxute cteneHn OKMCNEHNS BCEX TIEMEHTOB U
Hasosute coeamHeHus: Na20, Co(OH)2, H2CO3 2. Hanuwute oopMynbl U HA3BaHMS BCEX CONEN,
obpa3zoBaHHbIx rngpokcuaom nHausi(lil) ¢ kpemHnesoit kucnoto H2SiO3. 3. Hanuwute
9NTEKTPOHHYIO U 3M1IEKTPOHHO-S4EEe4HYI0 OOPMYIIbl, YKaXuTe TUN aneMeHTa, KOHgoMrypauuio
Ba/IEHTHOrO YPOBHS 1 BO3MOXHbIE BaneHTHOCTW anemeHTa € 51. 4. Metonom BC nzobpasute
CTpoeHne Monekynbl goTopuaa kpemHus (V). Ykaxute Tmn rubpmansaumm LeHTpanbHOro atomMa v
doopmy atori monekynbl? BUNET €2 1. YkaxuTte cTeneHn oKMCneHnst BCEX NEMEHTOB N HA30BUTE
coeanHeHus: BaO, Cd(OH)2, H2S04 2. HanuwwuTe tbopMynbl 1 Ha3BaHWUS BCEX CONe,
obpasoBaHHbIX ruapokcuaom mapranua(ll) ¢ molwbsikoBoit kucnoton H3AsO4. 3. Hanuwunte
SNTEKTPOHHYIO M 31IEKTPOHHO-S4EE4HYI0 OOPMYIIbl, yKaXuTe TUM, KOHJUIrypauuio BaNeHTHOro YpoBHS
N BO3MOXHbIE BaNlEHTHOCTW aneMeHTa € 41 4. MeTtonom BC nsobpasute ctpoeHne monekynbl PH3.
BUJIET €3 1. YkaxuTe CTeneHn oKNCNeHNs BCEX INEMEHTOB 1 Ha3osuTe coeamHeHns: N203,
Al(OH)3, H2S03 2. HanuwwnTe chopMybl 1 Ha3BaHUS BCeX Conell, 0bpas3oBaHHbIX MMAPOKCHLOM
onosa(ll) c optopocapopHon kncnotoin H3PO4. 3. HanuwmTte anekTpoHHYO N 91EKTPOHHO-SIYEEYHYIO
doopMyIibl, yKaxuTe TUn, KOHJUrypauunio BaneHTHOro YpoBHS 1 BO3MOXHbIE BAIEHTHOCTU 3NieMeHTa
@ 54. 4. Metonom BC nzobpasnte ctpoeHne monekynbl H2Se. Ykaxute Tun rubpuansaumnm
LeHTpanbHOro atoma, kakosa tpopma atov monekynol? BUNET €4 1. Ykaxunte cteneHn oKMCcneHms
BCEX 3MIEMEHTOB U Ha3oBuTe coeanHeHus: P205, Fe(OH)3, HCIO4 2. Hannwute popmynbl n
Ha3BaHWs Bcex coneit, obpasoBaHHbIx rugpokcuaom xpoma(lll) ¢ ceneHoBoli kucnotoin H2SeO4. 3.
HanvwmnTe anekTpoHHY oopMyny 1 3N1EKTPOHHO-SAYEEUYHYIO OOPMYIIbl, YKaXuTe TUM, KOHUrypaumio
Ba/IEHTHOrO YPOBHS 1 BO3MOXHbIE BaneHTHOCTW anemeHTa € 40. 4. Metonom BC nzobpasute
cTpoeHue monekynbl N2. BUJIET €5 1. Ykaxute cteneHn okucneHns Bcex 9NeMeHTOB N Ha30BUTE
coeamHerus: CO2, Ni(OH)2, HNO2 2. HanuwwnTte goopMynbl 1 Ha3BaHUsi BCex coneli, 0bpas3oBaHHbIX
rmapokcnaom cemHua(ll) c optodpocdopHor kncnoton H3PO4. 3. Hanuwmnte anekTpoHHYyo 1
9NTEKTPOHHO-A4YEEYHYIO DOPMYIbl, YKaXUTe TUM, KOHPUrypaumo BaneHTHOro YPOBHS 1 BO3MOXHbIE
BaneHTHocTn anemeHTa € 50. 4. MeTonom BC n3obpasunte cTpoeHne Monekynbl okcuaa yrnepona
(V).

Tema 5. XKupgkoe coctosiHue Bew,ectsa. Cnoco6bl BbipaXeHUs KOHLLEHTpaLMi pacTBOpPOB.
KonnuratusHble cBOMCTBa pacTBOPOB.

YCTHbIn onpoc , NpyMepHble BOMPOCHI:

Bonpocbl: Cnocobbl BbipaxeHUs cocTaBa pacTBOPOB: MaccoBasi fONS, MONIIPHOCTb, HOPMaJTIbHOCTb,
MONSANbHOCTb, MONSAPHAs OONS. DNEeKTPoONUTUYecKas auccoumnaumns KMCnoT, OCHOBAHWUIA 1 CONEN.
BnusiHme nprpoabl BewecTsa Ha ero CnocobHOCTb K 3N1eKTPONNTMYECKO anccoumaunmn B BOAHOM
pacTteope. KoHcTaHTa anccounauunmn. aktopbl, BANSIOWME HA BENNYMHY KOHCTAHTbI AMccoumaunn.
CBA3b KOHCTaHTHI Anccoumnaumm co cteneHbto auccoumaumn. loHHoe nponaseneHune n pH
pacteopa. Cnocobbl BoidncneHust pH bygoepHbix pacTtBopoB. TpyaHOPacTBOPUMbBIE 3NEKTPONNTDI.
PaBHoBecune Mexay 0cakoM 1 HacbllWeHHbIM pacTBOPOM. [MponsseneHne pactsopuMmocTu. Mmaponuns
conen. CoctaBneHne MONeKynsapHbIX N MOHHO-MONEKYNSPHbLIX YPaBHEHWUI MMAPONN3a Conen rno
KaTUOHY N MO aHWOHY.

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

YCTHbI 0npoc , NpYMepHble BOMPOCHI:

Bonpocbl: Cnocobbl BbIYMCNEHNS KOHCTAHTBI U CTEMEHN ANCCoUMaLmMm KMCNOT U OCHOBaHUiA CunbHble
1 cnabble anekTponuTbl. 3akoH pasbasneHust Octeanbaa. VIoHHoe npon3BeneHne Boabl,
BOOOPOAHbIA nokasdatenb (pH). M'maponus conen, oopmynbl Ans BBIMUCNEHNSA KOHCTAHTbI U CTEMEHN
rmoponunsa.

Tema 7. KoMnnekcHble coeauHeHUs

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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Bonpockl: OCHOBHbIE MOHATUS KOOPAMHALMOHHOM XUMUW: KOMMNnekcoobpasoBatenb, NUraHa,
KOOPAMHALMOHHOE YMCNO KOMMNNeKcoobpasoBatens, AEHTATHOCTb INraHA0B, BHYTPEHHSS U BHELWHSS
KoopaMHaumoHHHas cdpepa. lNpasmna HoOMeHKNaTypbl KOMMIEKCHbIX COeanHEeHN. XMnyeckas Ces3b
B KOMM/IEKCHbIX COeANHEHNSX 1 0COBEHHOCTM UX CTPOEHUS C NO3ULMIA METOOB BaNIEHTHbIX CBS3EA U
TEOPUM KPUCTaNNNYECKOrO NONS NNraHAoB. KOHGUIypaLms KOMNIEKCHbIX MOHOB. MMbpunansauuns
aToOMHbIX opbuTanein komnnekcoobpasoBaTens U NPOCTPAHCTBEHHAS KOHAOMIypaLums KOMMIEKCHOro
noHa. Juccoumaums KOMNNeKCHbIX NOHOB B pacTBope. KoOHCTaHTa HeCTONKOCTU. (PakTopbl,
onpenensoowme yCTON4MBOCTb KOMMIEKCHbIX MOHOB B PacTBOpE.

Tema 8. OkucnurenbHO-BOCCTaHOBUTE/IbHbIE peakLumn
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

MpumMepHble bunetbl KOHTPONbHON paboTel 1: BUNET €1 1. Cmewann 0.8n 1.5H pacTeopa
rmgpokcunaa Hatpusa n 0.4n 0.6H pacTeopa rugpokcmaa HaTpus. Kakosa MonsipHas KOHUEeHTpauus
nony4eHHoro pacteopa? 2. Hanuwurte MonekynsipHoe, nonHoe 1 CoKpaleHHOe NOHHO-MONEKYNsSpHble
ypaBHeHus rugponuaa cynbgara xpoma (1) n ykaxumte cpeny pactsopa. 3. Nonbepute
KO9hPMUMNEHTLI METOLOM 3NEKTPOHHOro 6anaHca B ypaBHeHumn peakumnm: KMnO4 + Na2S + HCl =
MnCI2 + S + KCI + NaCl + H20 4. Kakosa 91C aneMeHTa cO CTaHOAPTHBIMA MEAHbIM N HAKENEBLIM
anektpogamm? @0 (Ni2+/Ni0) = -0.25B, ¢0 (Cu2+/Cu0) = 0.34B. BUJIET @2 1. Onpenennte cTeneHb
nmccouvnaummn n pH pactesopa cnaboit kucnotel HA B pactBope ¢ koHueHTpaumerd 0.01 monb/n,
Kance=10-8. 2. Hannwunte MonekynsapHoe, NofHoe 1 CoKpaweHHOoe NOHHO-MONEKYNSAPHbIE ypaBHEHNS
rmgponuaa xnopuaa onosa(lV) n ykaxumte cpegy pactsopa. 3. [Moadepute KoathPMUNEHTLI METOLOM
anekTpoHHOro 6anaHca B ypaBHeHun peakuun: K2Se + NaNO3 = K2SeO4 + NaNO2 4. Kakos
noTeHumnan HUKeneBoro anekTpoaa, norpyxeHHoro B pactsop NiCI2 ¢ koHueHTpauuen 10-2 monb/n?
@0 (Ni2+/Ni0) = -0.25B BUJIET €3 1. Onpenenute cTeneHb auccoumauum n pH pactesopa cnaboro
ocHoBaHua MOH B pacTtsope ¢ koHueHTpaumen 0.1 monb/n, Kancc=10-7 2. Onpegenute, Bbinaget
N 0cafok nocne cnnBaHus paeHbix 06bemoB 0.0023M pacteopos FeCl2 n K2C202,
MP(FeC202)=2.1x10-7. 3. Nonbepute KO3PULNEHTHI METOLOM 3NEKTPOHHOro HanaHca B
ypaBHeHun peakumn: (NH4)2Cr207 = Cr203 + N2 + H20 4. Kakoea 31C ranbBaHM4eckoro
3neMeHTa, COCTOSWEro U3 AByX BOLAOPOLHbIX 3/1EKTPOA0B, U3 KOTOPbIX OAUH MOrpy>XeH B pacTBop C
pH=3, a opyron ? B pacteope ¢ pH=87 BUJIET €4 1. PaccuntanTte MONsSpHOCTb U HOPMaNbHOCTb
40% pacTteopa xnopuaa Kanbuus, nnoTHoCcTbio 1.40 r/mMn. 2. HannwuTte MonekynspHoe, NofHoE U
COKpalleHHOe NOHHO-MONEKYNSIPHbIE YPaBHEHUS rMAPONnU3a Cybduaa HaTpus 1 ykaxnte cpeny
pacteopa. 3. Monbepunte KOAPPULNEHTBI METOLOM SNEKTPOHHOro 6anaHca B ypaBHEHNN PeaKLNN:
Fe203 + KNO3 + KOH = K2FeO4 + KNO2 + H20 4. 31C ranbBaHN4eCcKOro afieMeHTa, CoOCTOsIWEro
N3 cTaHOAaPTHOro MEOHOro anekTpoaa u sogoponHoro anektpona 0.52B. Kakos pH pacteopa y
BofnopoaHoro anektpona? ¢0 (Cu2+/Cu0) = 0.34B BUJIET €5 1. Hanuwwnte monekynspHoe, nonHoe
N COKpaLleHHOEe NOHHO-MONEKYNAPHbIE ypaBHeHNS rugponuaa optogocdara Hatpusi Na3PO4 u
ykaxuTe cpeny pacTtsopa. 2. Onpenenute, BbinageT v 0Cafok Nocne CAnBaHUs paBHbIXx 06 bEMOB
0.0023M pacteopoB NaClO4 n KClI, NMP(KCIO4)=1x10-2. 3. MNoabepute KoathnUNEHTLI METOLOM
anekTpoHHoro 6anaHca B ypaBHeHumn peakumm: Na2SO3 = Na2S + Na2S04 4. 3C
MeLHO-LMHKOBOr0 ranbBaHnyeckoro anemeHta 1.22B. MenHbI anekTpon HaxoanTcs B pacTeope C
KoHUeHTpauuen noHos [Cu2+]=0.1monb/n. OnpegennTte KOHUEHTPaUMIO NOHOB [ZN2+] Y LLMHKOBOrO
anektpoga. ¢0 (Cu2+/Cu0) = 0.34B, @0 (Zn2+/Zn0)=-0.76

Tema 9. O6LL,as xapaKkTepucTUKa MeTal/IoB U HEMETaNIOB

YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:

Bonpocbl: Obwas xapaktepuctuka metannos Obwas xapakTepuctuka HeMeTannos

Tema 10. BBepeHue B opraHN4eckyro xummio. OCHOBHbIE MOHATUS OpPraHN4YecKon XuMmMmn
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:

Bonpochkl ons camocToATenbHOM NOAroToBKM:BBeaeHne B opraHnyeckyo XmMmio. OCHOBHbIE MOHATUS
OpraHn4eckom xmmMmu

Tema 11. NpepenbHbie n HenpeaenbHble anudaTuyeckue yrnesonopoabl
Tema 12. ApoMmaTuyeckue yrnesonoponbl
Tema 13. NanoreHNpou3BoOHbIE YINIEBOOOPOOOB

Tema 14. NoTokoBasi KOHTPONbHas pabota "YrneBonopoabl, ranoreHNPon3BoaHbIe
yrnesonoponoB"

Tema 15. CnupTbl M NpocTbie acpupbl
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Tema 16. Anbpoerunabl U KETOHbI

Tema 17. Kap6oHoBble Kucnotbl. O6uime NoHATUS 06 OKCO- U aMUHOKMCNIOTaxX
Tema 18. AMMHBI U AMa30CcoeaUHEeHUs

Tema 19. MoHoO- 1 gucaxapuabi

Tema 20. MoTokoBasi KOHTpoOnbHas paborta "Kucnopon-, asorcogepxailime opraHudeckue
coeguHeHus, yrnesoabl”

Tema . UToroesasi popma KOHTpons

[MpnMepHbIe BONPOCHI K 9K3aMEHY:

MpunoxeHue 1

Bonpockl kK UTOroBon hopMe KOHTPONS:

YACTb &1

1. [ainte onpeneneHne Monekyna - a10?..

2. Nante onpeneneHne AToM - aTo?.

3. Hante onpeneneHme XMMMYECKUA 3NIEMEHT - 3T0?

4. Nante onpeneneHve Maotonsbl - 310 ?7?

5. Dante onpeneneHme OTHOCUTENbHAA MONEKYNSpHas Macca - a10?..
6. Hante onpeneneHne Monb - 3707..

7. ChopMynupyinTe 3aKOH COXpaHeHNs Macchbl

8. ChopMmynumpyinTe 3aKOH COXPaHEHUS SHepPrum

. Chopmynupyinte 3akoH ABoragpo

10. CphopMynmpyinTe 3aKoH napuunanbHbiX gasneHunin JanbtoHa
11. Oante onpenenexHme Okcuapbl - aT0?..

12. Hante onpeneneHmne OcHoBaHWS - 3T0?..

13. Hante onpenenexme Kncnotol - 9707..

14. Nante onpeneneHne Conu - ato?..

15. CchopMynmpyitTe NnpuHLMN HeonpeaeneHHocTn ["en3eHbepra
16. Laitte onpeneneHne Opbutanb - 3107..

17. CcpopmynumpynTe npuHumn MNaynn

18. CpopMmynupyinte npasuno XyHoa

19. CapopmynupyinTte asa npasuna KneykoBckoro

20. Nante coBpeMeHHy0 hopMynMpoBKYy nepuoanyeckoro 3akoHa [.M1.MeHoeneesa
21. Jante onpeneneHne 9nekTpooTpuLatenbHOCTb - 3T0?..
22. [lante onpeneneHne XuMmyeckas Cessb - 310?..

23. Nawnte onpeneneHne KoBaneHTHas CBsA3b - 9T07..

24. Nlante onpeneneHne BaneHTHOCTb - 9T07..

25. DainTte onpenenexve Mbpunansauuns opbutanei - ato?..
26. lante onpeneneHne BooopooHas cBs3b - 3T0?..

27. Nante onpeneneHne Metannnyeckas CBs3sb - 3T0?..

28. [lante onpeneneHue PacTteop - a107..

29. Nante onpeneneHue VICTHHbIA pacTBop - 3T0?..

30. Hawnte onpeneneHne PactBOpnMOCTb - 3T0?..

31. Jante onpeneneHne INeKTponnThl - 3T0?..

32. CchopmynumpyiTe 1 3akoH Payns

33. Cohopmynupyite 2 3akoH Payns

34. Nainte onpeneneHne 36ynnocKonn4ecKomn KOHCTaHTLI

35. Harnte onpeneneHne KpmMockonnyeckom KOHCTaHTbI

©
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36. Hawnte onpeneneHne CteneHb guccoumaumm - aTo?..

37. Nawnte onpeneneHne I3oToHMYeckoro koadpuumeHTa

38. [lante onpeneneHne dnektponutuyeckas auccoumnaums (no AppeHunycy) - aTo?
39. lante onpeneneHne AKTUBHOCTb MOHOB - 3TO?..

40. Nawnte onpeneneHne VioHHas cuna pacTteopa - 310 ?

41. Dante onpeneneHue bydepHble pacTeopbl - 3707

42. Nlante onpeneneHune Mmaponms - aTo?

43. CchopMmynumpyinTe yCcnosme BbinadeHus ocanka ManopacTBOPUMOro CoeanHeHus
44. Nante onpeneneHne CteneHb OKNCNEHMUS - 9TO?.

45. Nante onpeneneHne OKMCNUTENbHO-BOCCTAHOBUTENbHASA peakuns - aTo?

46. Nante onpeneneHne OkncneHne - aTo?

47. Nante onpeneneHne BocctaHoBneHne - ato?

48. [ante onpeneneHne Okncnutens - aT0?

49. Nante onpeneneHne BocctaHoBuTens - a10?

50. Oarite onpeneneHve CTaHOapTHbIV 9NEKTPOLHbIA NOTEeHUMan - 3707

51. Dante onpeneneHne KomnnekcHoe coeguHeHme - a1o?

52. Nante onpenenenve JluraHg - a10?

53. Hawnte onpeneneHne KoopanHauMOHHOE YMCNO LIEHTPANbHOro atoma - 910?
54. Nante onpeneneHne Komnnekcoobpasosarens - 3T107.

HACTb €2

1 OnuwuTe Knaccudoukaumo 1 HOMeHKNaTypy OKCMOo0B, NpMBeanTE NPUMEpPbl COeANHEHNIA
2 OnuwunTte cnocobbl NONy4YEeHNs OKCUMOO0B, NPUBEONTE NPUMEPbI XUMUYECKMX peakLnii.
3 OnnwunTe xmMmnyeckmne CBOMCTBA OKCULOB.

4 OnuwunTe KnaccugukaLmio 1 HOMEHKNATypy OCHOBaHWUS, NPMBEANTE NPUMEPDI

5 OnuwuTe cnocobbl NONy4EHNS OCHOBAaHWIA

6 OnuwunTe XMMNYeckre CBOMNCTBA OCHOBAHWIA

7 OnuwnTe Knaccuukaumno 1 HOMEHKNATypy KUCNOT, NpuBeanTe npumepsl

8 OnuwunTe cnocobbl NOy4YeHUs KUCNOT

9 OnNnwunTe XMMMYeckmne CBOMNCTBA KMCNOT

10 OnuwunTe KnaccmgomkaLmio 1 HOMEHKNaTypy conemn, npuseanTe npuMeps

11 OnuwwuTte cnocobbl NONy4eHUst CPeaHNX Cone

12 OnuwunTe CTPOEHWE aTtoMa, OXapakTepu3ynTe YacTuLbl, HAX04AWMecs B COCTaBe atoma.
Cchbopmynupyiite noctynatbl Teopun cTpoeHns atoma H.bopa. B 4eM cocTtoaT HepocTaTku Teopum
cTpoeHuns atoma H. Bopa?

13 OnuwuTe KBaHTOBbIE YNCNA, YKAXMNTE XapakTepPUCTMKY UM CBOMCTBO 9NEKTPOHHbLIX 060104eK
aTtoma, KoTopble OMNMChIBAET Kax40e KBaHTOBOE YMCNO, NprBeauTe oopMynbl 4ns pacyeTa
KBAHTOBbIX YMCEN.

14 Onnwwnte cTpykTypy MNepunoanyeckon cuctemsl .. Menneneesa: nepuoabl, rpynnol,
32aKOHOMEPHOCTN N3MEHEHNS CBOWNCTB 3/1IEMEHTOB U UX COEAVNHEHWNI B paOax.

15 OnuwunTe CBA3b 9NEKTPOHHOIO CTPOEHWS aTtoMa C ero nNonoxeHuem B Nepnognyeckon cucteme un
NepUOaNYHOCTbIO XMMUYECKUX CBOWCTB; S-, p-, d-, f-aneMeHTbl, NpnBeguTe npumepbl.

16 Paguyc atoma: Buabl 1 xapakTepucTnku

17 OxapakTepuayite paanyc n noTeHumnan noHmsauum atoma. Kakosbl 3aKOHOMEPHOCTN UX
n3mMeHeHue B nepuogax u rpynnax Nepuogudeckon cuctemnl .11 Menpoeneesa?

18 OnuwuTe napameTpbl XMMUYECKOI CBSA3UN 1 YKaXMTE CUbl, 00 beNHSAOWNE aTOMbl B MONEKYbI.
OnwnwmnTe cnocobbl NepekpbIBaHNS ANEKTPOHHBLIX 0611aK0B Npu 06pas3oBaHMn XMMUYECKO cBA3M Kak

06pa3y+0T09| curma-, Nn- u genbta- cBA3N, NPUBEAUTE NPUMEPbI COEANHEHUI C 3TUMN BUOAMN
CBA3N.
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19 OnuwwnTe 3aBMCUMOCTb MNOTEHUMANbHON 3HEPrUN CUCTEMbI, COCTOSLWEN U3 ABYX aTOMOB
BOLOPOAA OT MEXbBALEPHOro PacCcToSHMNS.

20 OnuwKnTe OCHOBHOE 1 BO36y)K,EI,eHHoe cocTosiHng atoma. CKONbKO BaNneHTHOCTEN UMEIOT aTOMbI
cepbl 1 Xnopa B OCHOBHOM 1 BO36Y)K,D,eHHOM COCTOSHUN?

21 OnuwunTe NO3nUMM METOAA BaNEHTHbIX CBSI3ei, NpuBeanTe NpUMepbl onMcaHns obpa3oBaHns
XUMUYECKOWM CBA3WN B KOHKPETHbIX MOMieKynax ¢ 0guHapHOW, ABOMHOW N TPONHOM CBA3bIO.

22 OnnwwnTe BUAObl, CBONCTBA N MEXAHN3Mbl 0OPa30BaHUS KOBANIEHTHOWN CBA3W, NPVBEAMTE NpUMepH
coeanHEeHuN.

23 OnnwwnTe BnAapl rmbprnansaumm atoMHbix opbuTaneii, npuBeanTe NpUMepbl COEAMHEHWI C SP,
sp2, sp3, sp3d, sp3d2 TMNom rmbpunansaumm, ykaxmte goopmy Monekyn
24 OnnwwnTe BUAbl U CBONCTBA KOBANIEHTHOWN CBSA3M, NMPUBEANTE NPUMEPbI COeANHEHWA.

25 OnuwunTe NOHHYIO CBS3b, MPMBEANTE MPUMEPbI COEANHEHWUI, Kakme CBONCTBA MMEET NOHHAS
CB43b

26 Onuwunte mexaHn3m 06pa3oBaHNs BOOOPOLHON CBS3M, MPUBEANTE NPUMEPHLI COEANHEHWI C
MEXMONEKYNAPHON N BHYTPUMONEKYNSPHON BOOOPOOHOW CBA3bIO

27 OnuwunTe BUAbI MEXMONEKYNSPHOr0 B3aMOAENCTBUS.
28 OnnwuTe sBneHnMe ocMoca
29 YKkaxmnTe OCHOBHbIE MONOXEHNSA Teopnn anekTponnTUYecKon auccounaumm AppeHmyca

30 Ha npumepe NaCl onuwmnte ctagumn gnccoumnaumm COeOUHEHNS C MOHHbIM TUNOM cBA3n. Kakne
NOHbI NepexoasaT B pacTeop?

31 OnnwwuTe ctagmm guccoumaumm coeanHeHns ¢ I'IOﬂFIpHOI7I KOBa/IEHTHOWM CBA3bIO
(I'IOTeHLI,VIaJ'IbHOI'O SﬂeKTpOﬂVITa), YKaXunTte Kak MeH4eTCs XapakTep XUMNYECKOWN CBA3M B npouecce
auccounauumn.

32 OnuwunTte cnocobbl BbpaXXeHUs KOHLEHTPALMN PacTBOPOB , AaliTe onpeaeneHns MacCoBOi 00K
pacTBOPEHHOr0 BELECTBAa, MONSPHOW KOHUEHTpaLUUN, HOPManbHOCTU U MONANIbHOCTH, YKaxuTe
Ha3BaHWA U Pa3MepHOCTN BCEX BENMNYNH B BbipaXXeHUSX ANs UX BblYNCNEHUS.

33 Kakunm o6pa30M, N OT KaKux oakTopoB 3aBUCUT CTEMNEHb SHeKTpOﬂI/ITVI‘-IeCKOI7I anccounaunin
OnnwwuTe BMabl ANEKTPOJZINTOB B 3aBUCUMOCTHU OT UX CUNbl, npuBeanTe NnpuMepbl

34 OxapakTepuayiTe KOHCTaHTy Auccoumnaunm anekTpPoanToB, OT KaKnx pakTopoB OHA 3aBUCHUT.
Kak cBsi3aHa KOHCTaHTa Auccoumaunm n cTeneHb guccoumaumm cnabblix 3n1eKTponmMToB ( 3aKoH
pasbaeneHust Octeanbaa)? MpmeeanTte BolpaXeHust 4ns KOHCTaHTbl Anccoumaumnm KUCnoThbl,
OCHOBaHWS 1 CONW.

35 OnuwuTe cBA3b MeXxnay MOHHbIM npon3seneHnemM sBoabl, pH N KNCNOTHOCTbIO paCTBOpPOB.

36 Kakuve Tnnbl conen noasepraroTcs ruaponnay, npueeguTe npuMepbl peakumin ruaponmsa asyx
pasHblx coneit cnaboro ocHoBaHMs 1 cnabol KUCnoTbl. HanuwnTe BbipaXeHns ANs Bbl4UCNEHMNS
KOHCTaHT rmaponm3a aTux conem.

37 Ykaxute Tunbl OKUCNNUTENBHO-BOCCTAHOBUTENMbHbIX peaKumVl, npueegnTe rnpmMepbl peaKLlMIZ

38 OnuwunTe CTPOoeHNe 1 NPUHLMN AEACTBUS rafibBaHN4Yeckoro anemeHTa Skobu-LaHuans. Kakme
npouecchl NpoTekaroT Ha kaToae u aHoae? OT Kaknx BENNYUH 3aBUCUT SNEKTPOAHbIA noTeHumnan?
Hanuwunte BbipaxeHne Ons Bbl4MCNEHMS NOTEHLMANA 9NeKTPoaa B rasibBAHNYECKOM SNIEMEHTE
(ypaBHeHue HepHcTa), ykaxuTte Ha3BaHns 1 pa3mMepPHOCTU BCEX BENNYUH..

39 OnnwunTe CTPoEeHUe KOMMNEKCHbIX COeaUHEHWU ¢ no3uuunin Teopun A. BepHepa Ha npumepe
rekcaunaHodeppata(lll) kanns.

40 Hanuwwnte oblwme npasmna HOMEHKNATYPbl KOMMNEKCHbIX COEaNHEHWA.

41 B yem CYWHOCTb Teop|/||/| Kpuctannnyeckoro nong aons onncaHnsa CTpoeHUs KOMMIEeKCHbIX
coefNHeHWnI npueeaonTe npmuMep - onncaHne CTpoeHmns oaHoro KoOMnNekCHoro coeonMHeHuns (I/IOHa)

42 OnuwmnTe KONMYECTBEHHbBIE XapakTEPUCTUKK Teoprun KpUCTanIM4eckoro nons
43 OnuwuTe BUAbI N30MEPUN KOMMIEKCHBIX COeAUHEHWIA, NPUBEANTE NPUMEPDI
44 CchopMynmpyinTe OCHOBHble nonoxeHus CTpykTypHon Teopun Bytneposa

45 [lante xapakTepuCTUKy Knaccy ankaHos.

46 OnnwnTE OCHOBHbIE CNOCOObI MONYy4YEHNS ankaHoB
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47 [anTte xapakTepuUCTUKY Knaccy ankeHoB

48 OnnwnTe OCHOBHbIE CNOCObbl MONy4YEeHNS ankeHoB

49 OnnwunTe XMMM4Yeckmne CBONCTBA ankeHoB

50 Peakumu okncneHns ankeHos

51 Peakunn nonumepunsauun

52 9nekTpoHHOE N NPOCTPaHCTBEHHOE CTPOEHNE MONEKYII.

53 lNoHATME 0 KOHCTUTYLIMK, KOH-Churypaumnmn, KoHbopmaumnn.

54 OnncaHme COCTOSIHNS 3NEKTPOHOB B aTOME C MOMOLLbI0 Habopa KBaHTOBbIX YMCET.
55. Teopus rubpuamndauum (sp3-, sp2, sp- Tunbl rmbpransaumm atomMa yrnepona).

56 Trnbl XMMUYECKMX CBSA3EN B OPraHn-4eCckmx COeAMHEHUSIX: MOHHAs, KOBaNeHTHas (MonspHas u
HenonsipHas), CEMUNonspHas, BO-4OPOLHAS.

57 SnekTpocTtaTtnyeckmne B3aMMoaencTems (GMnonb-aunonbHble, AUNONb-UHOYLUPOBAHHBIA AMNONb,
ONCMEPCUOHHBIE).

58 [1Ba mexaHu3Ma 06pa3oBaHNs KOBANEHTHOWN CBA3WM (O- U TI-CBSA3MW).

59 XapaKTepVICTI/IKI/I XUMNYECKOWN CBA3N: HanpaBNeHHOCTb, ONINHA, SHEepP-Tns, NONAPHOCTD,
nonsapm3yemocCTb.

60 OnekTpoHHAs KOHQUrypaLms 1 BaneHTHble COCTOSIHMS atoma yrnepoga.

61 B3anmHoe BnusiHMe atoMoB B Monekyne. IHOyKTUBHbIA adodpekT. DGGEKT CONPSxXeHUsI.
62 Tvnbl opraHnyeckmx peakunin. NoHsaTMe 0 MexaHM3Me XUMNYECKUX peakLmii.

63 AKTMBHbIE YaCTULbl B OPraHN4eCcKom XUMUN.

64 Knaccudmkaumnsa opraHn4yeckmx CoeguHeHnn.

65 I3oMepus 1 HoMeHkNaTtypa NpoCcTennX anngaTnyecknx pagnkanos.

66 DNeKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHME ankaHoB..

67 JlabopaTopHble cnocobbl CMHTE3a aNkaHoB: NMAPUPOBaHNE HeNpeaenbHbIX YrNeBoL0POL0B,
BOCCTaHOB/EHME ranoreHankaHoB, cuHTe3 Biopua, anektpocuHTead Konbbe, nekapbokcnnnpoBaHue
coneit kapboHOBbIX KNCNOT (peakuus [ioma).

68 CTpoeHue, n3omepus 1 HOMeHKNaTypa ankeHos.

69 NonyyeHne ankeHoB: U3 ankeHoB (KPEKWUHT, AEMMAPUPOBAHME), U3 CNUPTOB Y ranoreHankaHos
(peakuun oTwenneHns).

70 N'mopuposaHue, ranoreHnpoBaHve, NnpucoeanHeHe ranoreHoBoAopoaoB, rmaparaums. lNpasmno
MapkoBHMKOBA.

71 Knaccudmkaums n BaxHenwmve npencrasuten oUeHoB.

72 HomeHknatypa ONEHOB (TpuBUanbHas N cuctemaTndeckas).

73 ONeKTPOHHOE CTPOEHNE COMNPSXEHHbIX ANEHOB.

75 Peakuumn 1,2 - n 1,4 - npucoeonHEHNS rafioreHoB 1 ranoreHoBo4OPOL4OB.

7.1. OcHoBHas nuTeparypa:
1. AxmeTtoB H.C. Obwwas n HeopraHnyeckas xumusi: 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. Pepnepaumm, Foc. obpasosart. YupexaeHme
Bbicw. Mpodp. ObpasosaHms "KasaHckuii roc. aHepret. YH-1", 2010 - 255 c.
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2. MnnHka, H.J1. 3apaumn n ynpaxHeHns no obuen xmmmm : yyebHoe nocobue ons CTyaeHTOB
HEXMMNYECKMX CreumnanbHOCTEeR 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-MNpecc, 2008 .? 240 c.

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

1. Maenos H.H. Obwas n HeopraHuyeckas XuMns: y4ebHuk.- 3-e, ucnp. n gon. - CrMe6: 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 u Bonpockl No Kypcy ?06was xumna? - http://www.ksu.ru/f7/bin_files/chem0001.pdf
TeopeTnyeckme 0CHOBbI OpraHn4eckon xmummm - 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 oUCLUMNINHbI(MOAYNS)

OcBoeHve gncunnnuvHbl "Xumng" npegnonaraet UCNONb30BaHWE cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeouiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BUAeo 1 ayamno
NHpopMauunu, NoyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMIAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPOeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOr0 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBaTtens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHalbHbI KOMMbIOTEP
(c TexHnyeckmnmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntouerms: USB,audio, HDMI. MHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTcs KNo4eBblM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasatens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONISIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMCe C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke oCHalleHa WupOoKOronoCHbIM
LOCTYNOM B CETb MHTEPHET. KomMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnmnoTeyHol cucteme " BubnuoPoccmka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B OBC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOWN 1 y4ebHOo
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cebs nybnmkaumm Beoylwmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOM NuTepaTypbl, N34aHNS Ha aHTNMACKOM 53blKe BeOyLWmX aMepuKaHCKux u
€BPONencKMx n3aarenbCTs, a TakxXe peakme U ManotTmpaxHble n3naHnsa poCCUMCKUX permoHanbHbIX
By30B. OBC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHBI AOCTYN K HEOOX0AMMbIM ANs
obpasoBaTenbHOro npouecca M3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX roCyapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
BbiClLero npodoeccuoHanbHoro obpasosarus (ProOC BIMO) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Ha NPakTU4ECKNX 3aHATUAX NpenyCcMoTpeHa AEMOHCTpauUnAa CTyaeHTam XNMUNYECKOW nocyna, a
Tak>XkXe OCHOBHbIX B Obl XUMNYECKUX I'IpVIGODOB n annapartos.

Mporpamma cocTtasneHa B cootBeTcTBun ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 05.03.03 "KapTorpadoms v reonHpopmartmka" n npodunto noaroToBkm
["'eonHdpopmartumka .
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ABTOpP(bI):

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