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Mporpammy oncumnnnHbl padpaboTan(a)(n) ctapwuin npenonaeatens, K.H. Baneesa IM.P. kadpenpa
npuknagHon akonorun otaeneHune akonorun , Guzel.Valeeva@kpfu.ru ; OOUEHT, K.H. (OOLEHT)
Kytbipesa M.I1. Kachenpa HeopraHmnyeckomn xummm Xummn4eckunin nHcTutyT um. A.M. byTtneposa ,
Marianna.Kutyreva@kpfu.ru ; Hemtapes A.B. , a.nemtarev@mail.ru

1. LLlenu ocBoeHUs AMCUUMIUHDI

SABNAKOTCSA OOPMUPOBAHNE Y CTYOEHTOB NOHATUN O TeopeTn4HeCkmnx ocHoBax 9TON Hay4yHOW
ancuunnnnHbl, ee OCO6eHHOCTFIX, CBA3N C Opyrmmn Haykamm n ee I'IpaKTI/I‘-IeCKOVI 3HA4YNMOCTUN N
nony4yeHmne HaBblKOB pa6OTbI C XMUYeCcKowr nocynomn v np|/|6opaM|/| XNMUYECKOoW na60paTopV||/|.

2. MecTO oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

[aHHas yyebHas oncumnnnHa BktodeHa B pasgen "B1.6.9 ducunnnuHel (Mogynm)" OCHOBHOW
obpasoBaTtenbHOl nporpammbl 05.03.06 Skonorns 1 NPUPOLONONb30BaHNE M OTHOCUTCS K 6a30BOW
(obwenpodheccroHanbHoi) Yactn. OcBanBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

OucumnnnHa Xumns (obwasi, HeopraHnyeckas n opraHmyeckasl) BxoguT B pasaen 6a3oBbix
ANCUMMNNVH MaTtemMaTmnyeckoro n eCTeCTBeHHO-Hay4Horo umkna (b.2.6.5.). [Ing nsydeHunsa xummm
(obLwer, HeopraHNYeCKoM 1 OPraHNYecKon) He0bXoANMbI 3HAHWUS, NONYYEHHbIE 00y4aloWUMNCS B
cpenHen obweobpasoBaTenbHOW WKOMEe, B YACTHOCTA, OHW LOMXHbI MMETb 0blwee npeactaBneHne B
obnacTtu obuiel 1 HeopPraHNYecKon XuMnMmM, rsnKK, a Takxe Bbiclueir MatemaTuku. OceanBaeTcs Ha
1 kKypce (1 cemecTp).

3. KomneteHuuu obyyaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemMor KOMNETEHLUN

Bnagetb 6a30BbIMU 3HAHUSIMU pyHOAMEHTaNbHbIX pa3nenos

Lndop KomMneTeHUUH

MK-3

N3UKKN, XMKK, 3Konorum B o6beme, HeobxoOMMOM ans
(MpocpeccnoHabHLIe gz:B%eHv;ﬂ Cpl/l3|/l,'-ISeCOKrII/IC))( XI/IMVIO‘-|6eCeKI/I)e(,I/I gﬁgngfmqe%wﬁ(nocms B
KOMreTeHuun) ’

obLei, n3n4eckor N SKOHOMUYECKO reorpadomm

B peasynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

obwwme 3aKOHOMEPHOCTN MPOTEKAHUS XMMUYECKMX PeakLuii B pacTBOpax, OCHOBbI XMMUYECKOA
TEPMOANHAMUKMN N KUHETUKI; KNACCUUKALLMIO 1 HOMEHKNATYPY OpPraHW4yeCcKux CoeanHeHui,
BaXXHelWme Knaccbl OpraHN4eckux CoeanHeHni, cTpoeHme, cnocobbl NonyyYeHns, oruamyeckune n
XUMUYECKMNE CBONCTBA, OCHOBHbIE TEOPETUYECKME NPEACTABNEHUS B OPraHNYECKON XMNK,
B3aVIMHbIE€ NPEBPALLEHNS KTACCOB OPraHNYeCcKMX COeANHEHWIA

2. NONXEH yMeTb:

NPUMEHSITb TEOPETUYECKUE 3HAHNS O CTPOEHWW, UBMEHEHNM COCTaBa U PeakUMOHHOM CNOCOBHOCTM
pearvpyowmx BeWwecTs 4518 npeackasaHns 0cobeHHOCTeR NpoTeKaHns peakLmnii, coctasa, CTPOEHUS
1 CBOWCTB NPOAYKTOB; NONb30BaThCs Mepnoamyeckoin CUCTEMON; pelaTb 3aaa4m no opraHNYeckoi
XUMWUW, COCTaBNSATb YPaBHEHMNS peakLnii, M0Nb30BaTbCs CNPaBOYHOWM, 0630PHON 1 MOHOTPAGINHECKON
nuTepaTypori B 06nactn opraHNYeckom XuMmm;

3. DONXEH BnaneThb:
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HaBbIKaMy XMMMYECKOro 3KCMepMMEHTa C Y4eTOM NpaBu/ TEXHMKM 6e30nacHOCTH Npu
NCMONb30BaHUM XUMNYECKUX PeakTUBOB, aHaNn3a pesynbTaTtoB ONbITOB U (OOPMYNMPOBaHNSA
060CHOBAHHbIX BbIBOAOB; TEOPETUYECKUMUN NPELACTABIEHNSMN OPraHNYECKON XMW, 3HAHNSIMU O
cocTtaBse, CTPOEHUN 1 CBOMCTBAxX OpraHn4eckux BewecTs, npeacrtasnTenen OCHOBHbIX KNaccoBs
OpraHM4yecknx COeANHEHNI; HaBblikaMn 6e30nacHoOn paboTbl C XMMNYECKOW NOCY 0.

4. nONXeH OJEMOHCTpUMpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

K NpakTn4eCkomy npmMeHeHno noJly4eHHbIX 3HaHWK npw peweHnn npogeccrnoHanbHblX 3aa4 n
NPUHATUN peUJeHVIVI B XO[e OCYLWEeCTBNEHNS XO3ANCTBEHHOW OEATENIbHOCTU, a TakXe
OTBETCTBEHHOCTb 3a Ka4eCTBO pa60T N HAY4YHYIO 0OCTOBEPHOCTb pPe3yNnbTaTtoB

4. CTpyKTypa u cogepxaHue AUCLUMNIUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnsieT 9 3a4eTHbIX(ble) eanHnu(bl) 324 yaca(os).

CDopma NMPOMEXYTOYHOIo KOHTPONA ANCUNMIINHDBI: 9K3aMEH B 1 cemMecCTpe; 3a4eT BO 2 CceMecCTpe;
9Kk3aMeH B 3 ceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst JOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNIMHE/ MOOYNIO
TemaTtnyeckui nNnaH AMCLUUNAUHBI/MOOYNSA

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c';;ﬂg:"al (B yacax) TeK\{(‘:)-'-:Te gi;;PMbl
Monyns P MNpaktu-|Na6opa- P

Nekuun| yeckue | TOpHbIE
3aHATUSA| paboThbl

Tema 1. OCHOBHbIE MOHATUSA U
3aKOHbl XUMUN. XUMUS N 9KONOTUS. 1
" |OCHOBHbIE KNnaccbl HEOPraHMYeCcKmx
coeVHEeHNn

Tema 2. KBaHTOBO-XMMMYECKOE
onucaHune CTPoeHNs atoma.

5 CTpoeHne aneKTPOHHbIX 060N0YEK. 1 5.3 6 0 0 TectupoBaHne
" |[MNepuoanyeckunin 3aKoH,
nepuogunyeckasa cuctema ..
MeHpoeneesa

Tema 3. BeeneHvie B COBpeMeHHbIe
TEOPUM XUMNYECKOWN CBA3MN. YCTHbIN onpoc

3. MexMmonekynsipHble 1 3-4 6 0 4

B3anuMoOencTBumS

YCTHbI onpoc

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasnen MX TPYAOEMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%g‘;'pr'
Monyns MNpaktu-|Na6opa-
Nexuuu| yeckue | TOpHbIe
3aHATUA pa60Tb|
Tema 4. Xumunyeckas
TepMoauHamMmKa v KUHeTuKa. o
4. |CocTOsiHME XNMNYECKOrO 1 5 6 0 0 YCTHblit onpoc
paBHoBecUs, npuHumn Jle
Wartenbe-bpayHa
Tema 5. Xungkoe coctosiHue
BewwecTtBa. Cnocobbl BbpaXeHUs
5. [KOHUeHTpaumni pacTsopoB. 1 5-7 6 0 2 Tectvposanne
KonnuratneHble cBoncTea
pacTBOPOB.
Tema 6. uccoumnaumsi KNCNOT U
ocHoBaHuit CunbHble 1 cnabble
6. |anekTponuTbl. VloHHOoe 1 7-8 6 0 4 Tectuposatve
npoun3seneHne Boabl, BOLOPOOHbIV
nokasatenb (pH). M'maoponus conen
7. [Tema 7. KoMnnekcHble coeanHeHns 1 8-9 6 0 0 YCTHBIA Onpoc
Tema 8. o
8. |OKucnnTenbHO-BOCCTAaHOBUTENbHbIE 1 9 6 0 4 YCTHelit onpoc
peakuuu
Tema 9. Obuwas xapaktTepucTnka TecTmpoBaHue
9. 1 9-10 6 0 0
MeTannoB 1 HEMETANNOB
Tema 10. BeegeHue B opraHnyeckyto KoHTponbHas
10. [ xumunto. OCHOBHbIE MOHATUS 2 10 2 2 0 |pabota
OpraHn4eckomn xmmMmu
Tema 11. lNpenenbHble n o
11.|HenpenenbHble anugpatnyeckune 2 11 2 0 0 YeTHbli onpoc
yrnesonoponpl
12 Tema 12. Apomatumyeckune 5 12 4 5 0 YCTHbIR onpoc
‘lyrnesonopoabl
Tema 13. NanoreHnpon3soaHble TecTnposaHue
13'yrne30uopouos 2 12 2 2 0
Tema 14. [NloTokoBas KOHTPONbHAsSA
14 paboTa "Yrnesoooponbl, 5 13 5 0 0 Kgg;gganaﬂ
‘lranoreHnpon3BoaHbIe P
yrnesonoponos”
15 Tema 15. CnupTbl 1 NpOCTblE aonpbI 5 13 3 5 0 YCTHbIN onpoc
16.|Tema 16. Anbaernabl N KETOHbI 2 13 3 0 0 YGTHBIN onpoc
Tema 17. KapboHOBbIE KNCNOTbI.
17.|/06wme noHsTUS 06 OKCOo- ” 2 14 2 2 0 TecTnpoBanme
aMuHokuMcnoTax
18 Tema 18. AMUHbI 1 5 15 5 5 0 Kgg;gganaﬂ
‘[amasocoennHeHns P
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHUBEPCHTET
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Henens

Buabl n yachbl
ay,aMTOpHOM paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Tekywiune coopmbl

cemecTpal

MNpaktu-|Na6opa-
Nekuum| yeckune | TOpHbIE
3aHATUS | paboThbl

KOHTpONsA

19.

Tema 19. MoHo- 1 gmucaxapvibl

15

2 2 0

YCTHbIN onpoc

20.

Tema 20. [NloTokoBas KOHTPONbHASA
pabota "Kucnopoga-,
asoTcogepxatme opraHn4eckune
coenuHeHus, yrnesogpl"

16

TecTnposaHue

21.

Tema 21. Tema 22. BeepneHune B

aHannTMyeckyo xmmuio. Nctopms
pPas3BUTUSA aHANNTUYECKON XUMUMW.
[NMoHATME 0 XMMMYEeCcKoM aHanuse.

YCTHbIN onpoc

22.

Tema 22. Tema 23. TeopeTnyeckme
OCHOBbl aHaNUTUYECKON XUMUN:
XMIMU4yeckoe paBHOBeCUE B
pacTBOpax aneKkTponnToB, NOHATNE O
bydepHbIx cuctemax. NprMeHeHne
6yhepHbIX CUCTEM B XMUMNYECKOM
aHann3e NPUPOOHbIX 0O BHEKTOB.
BydepHble cuctembl B npupose.

2-3

YCTHbI onpoc

23.

Tema 23. Tema 24. ['voponua conen:
nonasneHne N ycuneHne ruaponmsa.
MoHATME 06 aHaNNTUYECKMX
peakunsx. Tunbl aHaNUTUYECKNX
peakumi.

4-5

YCTHbIN onpoc

24.

Tema 24. Tema 25. [NoHsaTne o
Ka4eCTBEHHOM N KONMM4YeCcTBEHHOM
aHannse. Metoapl
MUKPOKONMYECTBEHHOIO aHanmaa:
npenenbl obHapyxeHusl, obnacTb
NPUMEHEHUS

6-7

25.

Tema 25. Tema 26. MeTtonbl
KONMYEeCTBEHHOro aHanmaa:
rpaByMETPUS N TUTPUMETPUS.
OT1nmnumsa, obnactb NPUMEHEHUS,
npenMyllecTsa N HeJoCcTaTKm

8-10

YCTHbIA onpoc

26.

Tema 26. Tema 27. [MpoMeXxyTOUHbIN
KOHTPONb 3HaHUR. [NoTokoBas
KOHTpONbHas paboTta no Teme:
"TeopeTnyeckme OCHOBbI
aHanUTN4eCckomn xmmMmn".

11

KoHTponbHas
paboTa

27.

Tema 27. Tema 28. MeTtoabl
TUTPUMETPUNYECKOrO aHann3a: obwas
xapakTtepucTuka. OCHOBbI
KMCNOTHO-OCHOBHOMO TUTPOBAHUS,
Cnocobbl 0BHAPYXEHNS TOYKM
akBmBaneHTHocTu. Knaccmgukaums
NHOMKATOPOB KMCNOTHO-OCHOBHOIO
TTPOBaHns. Kpmsbie TUTPOBaHMS.

12-13

YCTHbIA onpoc

PernctpaumoHHbIn Homep
CtpaHnua 6 n3 35.
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUA pa60Tb|
Tema 28. Tema 29. OcaguTtenbHoe
TUTpPOBaHMe: TpeboBaHUs K -
28.|peakunsam, MeToabl OBHapyXeHNs 3 14-15 2 0 4 YCTHeir onpoc
TOYKM SKBUBANEHTHOCTW, 06nacTb
NPUMEHEHMS.
Tema 29. Tema 30.
OKkucnnuTenbHO-BOCCTAHOBUTENBHOE
TUTPOBaHWS: TpeboBaHUs K
g [PEaKUMAM, cnocobbl 0bHapPYXeHNS 3 16-17 5 0 8 YCTHbI onpoc
KOHEYHOWM TOYKM TUTPOBAHMS.
Pepnokc-nHankaTopsl.
Knaccundpmkaums metonos
penoKCMEeTPUMN.
Tema 30. Tema 31.
KomnnekcomeTtpuyeckoe
TUTpOBaHMe: TpeboBaHus K
peakuuam, knaccudukaums
MeTon0B, cnocobbl 0bHapyXeHus
KOHEYHOW TOYKM TUTPOBAHUA, YCTHbIN onpoc
30. nHgmkartopbl. BeeneHve B 3 18 2 0 8
rpaBMMETPUIO: Knaccugmkaumns
METOLO0B, MPUYMHbI 3arpPsA3HEHNS
0canKoB, cnocobbl Nony4yeHns
aMOPMHbIX 1 KPUCTANTNYECKMX
0CaKoB.
Tema 31. Tema 32. Ntorosbiit
KOHTPONb 3HaHUN. [NoTokosas
1. " 1 2
3 KOHTponbHas pabota "MeTtoabl 3 8 0 0
KOnn4yecTBeHHOro aHannaa".
K3aMeH
Tema . IToroBas goopma KOHTpOnNS 1 0 0 0 Oksame
yet
Tema . Itoroeast popma KOHTPOnS 2 0 0 0 Save
K3aMeH
Tema . IToroBas goopma KOHTpOnS 3 0 0 0 Oksame
Ntoro 100 14 40

4.2 CopepxaHvue JUCLUMNUHDI

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

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

OcHoBHble NoHATUS XumMnn. AToM. Monekyna. XumMnyeckuin aneMeHT. M30TonHbIA cocTas
XVIMMYECKMX 3/IEMEHTOB. [1poCTOE N CNOXHOE BewecTBo. XMMNYECKNA 9KBUBANEHT, 3aKOH
9KBMBANEHTOB. ArperatHoe COCTOSIHME BelecTBa. XapakTepHble 0COBEHHOCTN PasnnyHbIX
arperartHbIX COCTOSIHWIA BelwecTBa. TemneparypHble yCNnoBUS UX CywecTBoBaHWS. [1oHATE O
CTaHOapTHbIX ycnoBusix. [a3oBble 3akOHbl. OCHOBHbIE KNACChl HEOPraHNYECKNX COeaNHEHWI;
oKCuAabl, rMApPOKCUAabl, KNCNOThl, conu. Knaccudumkauus, nonyyeHne, XMMmyeckme peakumm,
MONeKynsapHble N rpagomnyeckmne qoopmybl.

PernctpaumoHHbIn Homep
Crpanuua 7 ua 35.
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naboparopHas pabora (2 yaca(oB)):
OCHOBHbIe Knacchl HeopraHM4eckunx COG,D,I/IHGHI/IVI.

Tema 2. KBaHTOBO-XMMMUYECKOE ONMUcaHne CTpoeHns atoma. CTpoeHue 3NeKTPOHHbIX
obonouek. Nepuoouyeckun 3akoH, nepuogudeckasa cucrema [.1N. MeHpeneeBa

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

VicTopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopus cTpoeHuns
aroma. [lBorictBeHHas npupoaa anekTpoHa. MpuHumn HeonpeaeneHHocTu. MNoHaTre 06
9NeKTPOHHOM obnake. DnekTpoHHas NNOTHOCTb. PagmanbHoe pacnpeneneHne anekTpoHHOM
NAOTHOCTM OKONO sA4pa atoMa BOLOPOAa B OCHOBHOM U BO3OYXAEHHOM COCTOSHUSAX. [TOHSATHE O
paguyce atoma. KBaHTOBbIE YMCNa Kak XapakTepucTukM COCTOSIHUS 3NeKTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATNA: 3HEepPreTNYeCcKUn ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV C/ON, 3NEeKTPOHHAs
obonoyka, atoMmHas opbutans (AO). MpuHumn Maynu n eMKOCTb aNEKTPOHHbBIX 06onoyek. MNpasmno
XyHIa 1 nopsaoK 3anofnHeHns atoMHbix opbutaneit. Mpasuna Kneukosckoro. CtpoeHne
9NEeKTPOHHbIX 0060/I04EK aTOMOB 3NIEMEHTOB. DKpPaHNpPOBaHWeE 3apsaaa anekTpoHamn. OpdekT
MPOHVKHOBEHUS 3N1EKTPOHOB K A4pY.

Tema 3. BBeaeHue B COBpeMeHHble TeOpUN XMMMUYECKOU cBA3N. MeXMonekynsipHble
B3auMO4enCTBUA

JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

OCHOBHbIe 0COBEHHOCTN XMMUYECKOrO B3aMMOAENCTBMS (XMMUYECKOW CBSA3M) N MEXAHU3M
06pa3oBaHNs XMMNYECKOI CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBSI3U.
KBaHTOBOMeXxaHM4Yeckast TpakToBka MexaHn3ma obpa3oBaHusi CBA3U B MOJEKYNEe BOLOPOAA.
OCHOBHbIE TUMbl XUMUYECKON CBSA3W: KOBANEHTHAs (HenonspHas u nonspHas), MoOHHas,
meTannmyeckasi. OCHOBHbIE MONOXEHNS TEOPUU BaneHTHbIX cesa3elt (BC). OcobeHHOCTM
0b6pa3oBaHuNs CBA3EW NO LOHOPHO-aKLENTOPHOMY MexaHn3Mmy. MHOroLeHTpoBasi CBA3b.
BaneHTHOCTb XMMUYECKMX aneMeHToB. IcToprsa pa3suTusa NOHATUS BaneHTHOCTU. PasnuyHbie
TPaKTOBKWN MOHATUS BANEHTHOCTU B COBPEMEHHOM XUMUK. BaneHTHOCTb ¢ no3uumn Teopun BC.
BaneHTHOCTb s-,p-,d-,f -anemeHTOB. [OCTOSHHAA U NnepemMeHHas BaneHTHOCTN. BaneHTHOCTb n
CTeneHb OKUCNEHNS aTOMOB 3/IEMEHTOB B NX COeanHeHmsaX. KonnyecTBeHHble xapakTepucTuku
XmMmmnyeckux cesasent. MNopsagok ceasn. SHeprus ceasu. [nuHa ceasn. BaneHTHbln yron. CteneHb
MOHHOCTU CBA3N. PAPEKTUBHBIE 3aPALbI XMMUYECKN CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTH
cBA3U. MnonbHbl MOMEHT CBSA3U. CTeneHb MOHHOCTUN CBA3U KakK (PYHKLUNS pas3HOCTU
9NEeKTPoOTPULATENBHOCTM B3aUMOLENCTBYOWMX aTOMOB. [IMNofbHbIA MOMEHT MHOrOaTOMHOW
mMonekynbl. DakTopbl, onpefensowme BeNN4nHy AMNoibHOrO MOMEHTa MHOrOaTOMHON MONEKY bl.
KoHuenums rubpuansaumnm aToMHbIX opbutaneii u NpocTpaHCTBEHHOE CTPOEHME MOMIEKYN U MOHOB.
OcobeHHOCTN pacnpeneneHns aNeKTPOHHOM NNOTHOCTM rMOpuaHbIx opbuTaneit. MNpocTeiwne TUnb
rmbpuamnsaumu: sp, sp2, sp3, sp3d2. Mmbpuansaums ¢ y4yactmeM HenoAeneHHbIX 3NeKTPOHHbIX Nap.
[MpocTpaHcTBeHHasa koHurypaums monekyn n noHos tnuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnusHune
OTTaNKMBAHNS 9NEKTPOHHbIX Map Ha NPOCTPAHCTBEHHYIO KOHGoUrypaLumio Monekyn. Teopus
MonekynsipHbix opbutaneit (MO). OcHoBHble nonoxeHus Teopun MO. DHepreTnyeckas gmarpamma.
Cesasbiatowme u paspbixngowme MO. SHepretudeckmne gnarpammbl MO OBYXaTOMHbIX MONEKYN
anemenToB 2-ro nepuoga. [ - n I-MO. OTHocuTenbHas yCTOMYMBOCTD [BYXaTOMHbBIX MOMEKYN 1
COOTBETCTBYIOWMX MONEKYNAPHbIX MOHOB. CpaBHeHue Teopuin BC n MO. BoooponHas cBs3b.
Mprpona BOOOPOOHONM CBA3U, €€ KONNYECTBEHHbIE XapakTepucTuku. Mex- n BHyTpuMonekynsapHas
BOLOPOOHas cBA3b. BoooponHas cBa3b Mexay Monekynamm gotoposonopona, BoAbl, aMmMumaka.

naboparopHas pabora (4 4aca(oB)):
Tunnbl XUMNYECKNX CBA3EIA.

Tema 4. Xumunyeckas TepmoguHammka n KuHetuka. CoctosiHMe XMMM4eCckoro paBHoBecus,
npuHumn Jle LWWaTtenbe-bpayHa

neKkumnoHHoe 3aHsitTne (6 yaca(os)):
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OcCHoOBHble 3a4a4M XMMMYECKOM TepmoanHamMmnkn. OnpegeneHme NpMHUMNanbsHOM BO3MOXHOCTY 1
NOSIHOTbI NPOTEKAHNS XMMNYECKOM peakumn. Bo3MOXHOCTM NPakTU4YECKOro OCyWeCcTBNEHNS
XUMUNYECKOWM peakumn. Xummyeckas cuctema. BHyTpeHHSS aHeprus cuctemol. I3amMeHeHne
BHYTPEHHEWN 3HEeprum B Xo4e XMMmieckux npespatleHnia. NMonstme 06 sHtanbnuun. CooTHOWEHME
SHTANbMNUN N BHYTPEHHEN SHEPTrUN CUCTEMBI. IBMEHEHNE SHTANbNUK B XO4E XMMNYECKOrO
npespaleHns. CtaHoapTHas sHTanbnus obpasoBaHus BewecTB. 3akoH ecca. BnusHne
TemnepaTypbl Ha BENNYUHY UBMEHEHNS SHTANbNNK peakunun. I3MeHeHne aHTanbnNum 1 HanpasneHme
npoTekaHns peakumn. FOMoreHHble U reTeporeHHble peakunn. NoHATUE 0 CKOPOCTU XMMUYECKOWA
peakummn. 3aKoH oenctens macc. PakTopbl, ONpenenstowmne CKOPoCTb XMMMYECKOM peakLni.
KoHCcTaHTa CKOPOCTM XMMUYECKON peakumn. BnngHune Temnepatypbl HA CKOPOCTb XUMUYECKO
peakummn. TemnepaTtypHbIi KO3MPUUMEHT CKOPOCTU. DHeprusa akTnsaumm. dakropsbl,
onpeaensowme BENMUYNHY 3HEPTNN akTUBaLMWN. DHEPrns akTMBaLum N CKOPOCTb peakuunn.
lMepexogHOe COCTOSIHME NN aKkTUBUPOBAaHHbIN komnnekc. ObpaTnMble U HeobpaTNMbIE XMMMYECKUE
peakummn. Xmmmnyeckoe pasHoBecue. KoHCTaHTa xMMmyeckoro pasHoBecus. COBUT XMMUYECKOro
pasHosecus. MNpuHumn Jle Watenbe. PeweHne pacyeTHbIX 3a4a4 Ha HaXxoXOeHWe TEMNNOBbIX

3P PEKTOB XMMMYECKMX npoueccos. PacyeT aHeprun aktueauumn. I3aMeHeHne ckopocTu
XMMMYECKOro npouecca no 3akoHy BaHT-Iogodpa. MIdyyeHne cMmeleHmns nonoXeHns XmMmn4eckoro
paBHOBECUS B COOTBETCTBUM C npasuniom Jle-laTenbe.

Tema 5. XKupkoe coctosiHue BelecTtBa. Cnoco6bl BbipaXeHUsA KOHLLeHTpaLui pacTBOPOB.
KonnuratmBHbie CBOMCTBa pacTBOPOB.

NeKLMoHHoe 3aHsiTne (6 4yaca(oB)):

JucnepcHble cucteMbl. VICTUHHbIE pacTBopbl. TBepable pacTBopsbl. [[pyboamcnepcHbie CUCTEMBI.
CycneHsun. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak pnanko-xMMmn4eckuii npouecc.
Ocobble cBOCTBa BOAbI Kak pacTeoputens. PacTtBopuMocTb BelwecTB. PacTtBopeHne TBepabiX,
XUOKNX 1 ra3oobpasHbix BewecTB. BnmsHue Temnepatypbl, LaBNeHNS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHyt0 pacTBOpMMOCTb. Cnocobbl BblpaeHnsi CocTaBa pPacTBOPOB: MAccoBast 4ONS,
MONSIPHOCTb, HOPMaNbHOCTb, MOMIANIbHOCTb, MONSIPHAsA O0NS. DNEKTPONUTAYECKAs Anccoumnaumns.
BnunsiHne nprpoabl BewecTea Ha ero CnoCobHOCTb K 3NEKTPONUTUYECKOW AMccoLmaumm B BOOHOM
pacTteope. MexaHuam guccoumaumun. 'vaparaumsa noHos B pacteope. OCHOBaHUS N KUCAOTbI C
TOYKM 3PEHUS TEOPUM BNEKTPONUTUYECKON anccoumaumm. CunbHble 1 cnabble aNeKTPonnTbl.
CreneHb guccouunauumn anektTponutos. PakTopbl, onpegensowme cTeneHb guccoumnaumm.
OCHOBHble NpeacTaBNeHUs TEOPUN CUMbHbIX SNEKTPONUTOB. CTUHHAS 1 KaxXylwasacs CTeneHn
anccounaumnm B pactBopax CUMbHbIX 3N1EKTPONMTOB. KOHUEHTpaunsa NOHOB B pacTBOPE U
aKTMBHOCTb. PaBHOBeCKE B pacTBopax cnabbix anekTprnonuToB. KoHcTaHTa auccoumnaumnn. daktopsi,
BAVSIOWME HA BENNYNHY KOHCTaHTbl gnccounaunn. CBA3b KOHCTAHTbI AUCCOUMaLIMM CO CTEMEHbIO
avccoumaummn. 3akoH pasbasneHus. duccoumnaums soabl. KoHcTaHTa anccoumnaummn. VMioHHoe
npounseeneHune. BnvsHrne Temnepatypbl Ha guccoumaumio soabl. BooopoaHblin nokasarenb.
MoHaTre o BydoepHbIX pacTBopax. TpyoHOPaCTBOPUMbIE SNEKTPONNTLI. PaBHOBECKE MeXay 0CaLKOM
N HaCbIWEHHbIM pacTBopoM. [1pomsseneHne pacTsopumocTu. ['uaponus conen. moponus conen rno
KaTWOHY 1 No aHnoHy. MexaHun3m rugponunsa. MonekynsapHbie U MOHHbIE YPaBHEHUS rmaponusa
conen. CteneHb rugponusa. KoHcTaHTa rugponmsa.

naboparopHas pabora (2 4aca(oB)):
AnekTponuTnyeckas guccoumnaums.

Tema 6. Ouccoumaums KUCNOT U OCHOBaHU CunbHble U cnabble anekTponutbl. AOHHOE
npousseneHue BoAbl, BOOOPOAHbIN NoKa3arenb (pH). Tmpoponus conen

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

HOwnccounaums Boabl, MOHHOE NpousseneHe. BooopoaHbii nokasatens (pH). HenTtpanbHble,
Kucnble v Wweno4vHble pacteopsbl. Hankatopbl. BydpepHble pacTBopbl: NpUpoaa U MeEXaHN3m
neinctens, bycpepHas eMkocTb. MnMaponna conei: MexaHnam rugponnsa, HanncaHue ypaBHeHui no
CTYNEeHsIM B MONEKYNAPHOW 1 MOHHOW ¢popmMax C ykasaHuem pH cpenbl. B3anMHbIn rugponna conem.
BnuaHue npupoabl conu, 3apsna, paavmyca MoOHOB Ha Ux rmpponmsyemMocTb. CTeneHb n KOHCTaHTa
rmoponunsa. BnuaHue koHueHTpaumi, Temnepatypbl U pH Ha cTeneHb rmgponvsa conew.
naboparopHas pabora (4 4aca(oB)):

pH n 6ycbepHble cucTeMb..

Tema 7. KoMmnnekcHble coeauHeHust
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NeKunoHHoe 3aHsitne (6 4yaca(os)):

XunMnyeckas CBs3b B KOMMNEKCHbBIX COEANHEHNSX 1 0COBEHHOCTM UX cTpoeHns. KoopanHaumoHHas
HEHAaCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNst KOMMAEKCHbIX (KOOPAMHALMOHHbIX
coeanHeHunin). CocTaB KOMMNNEKCHbIX COEANHEHWA. BHEIWHAS 1 BHYTPEHHSS KOOPANHALMOHHbIE
cgoepbl. KaTnMoHHbIE, aHMOHHbIE U HENTPanbHble KOMNIEKChl. HOMeHKNaTypa KOMNIeKCHbIX
coeavHeHuin. TunmyHble komnnekcoobpasosartenu. KoopanHaUMOHHOE YACNO
KomnnekcoobpasoBaTens. TunuyHble nuranabl. PakTopbl, onpeaensowme cnocobHOCTb MONEKY 1
MOHOB BbICTYNaTb B Ka4ecTBe nMnraHaos. MoHO 1 nonnpeHTaTHble nuraHabl. MpocTpaHcTBeHHAs
KOHQpUrypaums KOMNAeKCHbIX MOHOB. MBpnamnasaums atoMHbIx opbutanein komnnekcoobpasosartens
N NPOCTPAHCTBEHHAS KOHGMrypaLms KOMNIEKCHOro noHa. uccoumaums KOMnIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTonkocTn. dakTopbl, ONpenensiowmne yCToNYMBOCTb KOMMNIEKCHbBIX MOHOB B
pacTBope.

Tema 8. OkucnuTenbHO-BOCCTaHOBUTE/IbHbIE peakLumn
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

OKMCNNTENBHO-BOCCTAHOBUTENbHbIE PEAKLIMU, UX Knaccuaprkaumm (BHYTPUMONEKYNSPHbIE,
MEXMONEKYNSPHblE, CAMOOKMCIIEHE-CaMOBOCCTaHOBNEHNME). Moabop K0adhPULMEHTOB METOLOM
anekTpoHHoro 6anaHca. YpaeHeHne HepHcta. CTaHaapTHbI U peanbHblli NOTeHLManbI.
BooopoaHblil anekTpoL 1 anekTpoabl CpaBHEHNS. [ManbBaHNYeCKE 9NEMEHTbI. DNEKTPOXMMUNYECKIIA
PS4 HanpsXeHuid meTannos. Pefokc-noteHuman n HanpasneHve npotekaHus OBP.
AnekTpoxummnyeckas Koppo3susi MeTannoB, cnocobbl 3aWnThl OT Hee. DNEKTPONN3 PaCMIaBoB U
PacTBOPOB HA MHEPTHbIX 3nekTpoaax. CxeMbl MPOLECCOB Ha 3NeKTpoaax.

naboparopHasi pabora (4 4aca(oB)):
OKMUCNMTENbHO-BOCCTAHOBMTENbHbIE MPOLIECCHI.

Tema 9. O6L,a8 xapakTepucTUKa MeTansioB U HeMeTaoB
JNleKLMOoHHOoe 3aHsiTne (6 4yaca(oB)):

Bonopoa. CoennHeHns Bogopoaa ¢ metannamu n Hemetannamu. ranoreHsl. Obwas
XapakTepucTunka ranoreHoBs, NPosBnsgeMas BaneHTHOCTb, CpaBHUTENIbHASA YCTONYMBOCTb MOMEKYT,
pacrnpocTpaHeHue B npupoge. [[anoreHosogoponbl 1 nx ceonctea. Kucnopog. lNposisnsemas
BaNEHTHOCTb. dU3unyeckne n xmummyeckume ceoncTea knucnopoga. NpumenerHne. O3oH. Cepa.
ONeKTPOHHAas CTPYKTypa, NposiBNseMas BaneHTHOCTb, CTPOEHNE MONEKYbI, annoTponus,
NpUPOOHblE COeAUHEHNS. XUMMYecKue cBoMCTBa cepbl. CepoBOoOPOa, NONYyYEHME, XMMUYECKNE U
gomsnyeckue ceornctea. CepoBoaopon kak BocctaHoBuTenb. KncnopoaHbie coeanHeHus cepsl.
CepHasg kucnota. duamyeckne 1 XMMn4eckme CBOMCTBa CePHOM KNCNOTbl. BaanmogencTeue cepHom
KWUCNoTbl C MeTannamu n Hemetannamu. A3ot. A30T B npupoae. BaneHTHble COCTOSIHMS U CTEMNeHb
okucneHus azota. A3otHas kucnora n ee conn. Baanmonencrere a3oTHOM KUCIOTbl C MeTannamm u
HemeTannamu. AMMmnaKk, Conm aMmMOoHUS, NX TEPMUYECKOE pasnoxeHune. TepMuyeckoe pasnoxeHune
HWTPATOB, UX OKUCNMTENbHAs cnocobHoCTb. Poccpop. Okemabl choccopa. PocopHbIE KUCIOTbI U
nx conu. Yrnepog. Maotonsl yrnepoga. Npoctenwue yrnesogoponbl. Okcnapl yrnepona. YronbHas
kucnota u ee conu. KpemHnin. HaxoxgeHue B npupoge. Okeug kpeMHus. KpeMHuesas Kucnora,
cunukatbl. 11. Obwas xapaktepuctuka metannos. AntoMuHuiA. HaxoxaeHue B npupoae. Okena,
rMapoKcua U conun antoMmHns. LLlenoyHosemenbHble MeTanbl (KanbUuid, CTPOHUMIA, 6apuii),
6epunnunia, MarHuin, nx okcuabl, rmopokcuapl 1 conu. XectkocTb BoAbl. LenoyHbie Mmetansbi.
Okcmabl, Nepokcuabl, rMAPOKCUALI U COMNKY LWeNoYHbIX MeTannoB. MNMepexoaHble MeTannbl. Obwas
xapakTepucTrka nepexonHbix 31eMeHTOB. [epexoaHble aNeMeHTbl Kak KoMnnekcoobpasoBaTenu.
Menb n cepebpo. Okcmapl Menm n cepebpa. MNopokena mean, conn meam n cepebpa.
KomnnekcHble coeamHeHus meamn n cepebpa. Moarpynna umHka. Obwas xapakrepucTmka
9NIEMEHTOB NOArpynmbl LWHKA, OKCUA U TMAPOKCUL LNHKA, KOMMIEKCHbIE COeOUHEHNS UUHKA. XPOM:
XMMUYEeCKMe CBOMNCTBA, NposBnseMas BaneHTHOCTb. OKcuabl, XpOMOBAs 1 AUXPOMOBAS KMCNOTbI.
XpomaTtbl U AMXpoMarthbl, X B3auMHbI nepexon. OKMcnnTenbHO-BOCCTAHOBUTENbHbIE CBOMCTBA
xpoma. MapraHeu: HaxoxaeHue B npupoae, xmMumyeckne ceonctaa. Okcuabl MapraHua,
OKMCNUTENbHbIE CBOMCTBA NepMaHraHara B pasnunyHbix cpenax. XKeneso: okcuapl, rmapokcuibl,
CONK, KOMMNIEKCHbIE COeOVNHEHUS.

Tema 10. BBepeHue B opraHN4eckyro xummio. OCHOBHbIE MOHATUS OpPraHN4YecKon XuMmMmn
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 10 n3 35. 111 VHI:I

S OEALIK G



Mporpamma aucumnanHbl "Xummsa"; 05.03.06 Skonorns n NpMpoaononb30BaHMe; CTaplwnii npenogasartenb, K.H. Baneesa IM.P. , noLeHT, K.H.
(moueHT) KythipeBa M.I. , HemTapes A.B.

- [NoHATNE 3NEKTPOHHOro N NPOCTPAHCTBEHHOIO CTPOEHUS. Buabl XuMnyecknx cessei B
opraHnyeckmx Monekynax: KoBaneHTHas, MoHHas, BogopogHas. Vix xapakrepucrtuka (onuHa,
SHEeprus, NonspPHOCTb, NONAPU3YEMOCTD). - [1Ba MexaHn3Ma 0bpa3oBaHMs KOBANEHTHON CBS3MW.
Curma- n nu-ceasu. - AToMHble opbuTanu anemeHToB 2-ro neprnona. CemMmnonsipHas CBa3b B UX
COeONHEHNSAX. DNEKTPOHHas KoHdurypauns atoma yrnepoga. KoHuenuus rubpunansaumm um
BaJIEHTHbIE COCTOSIHNSA atoMma yrnepoaa. - IHOyKUMOHHbIA (NONSPHBIA) 3d0deKT r
9N1EeKTPOOTPULATENIbHOCTb 3N1EMEHTOB. Ero HanpaeneHHOCTb, pacnpoCTpaHeHne n 3aTyxaHue. -
ConpsaxeHne B Monekynax opraHM4ecknx COeAUHEHWIN, yCNOBUS €ro BO3HNKHOBEHMS. DdodhekT
COMPSXEHNs, ero HanpaeNeHHOCTb U pacnpocTpaHeHne. MeTon BaneHTHbIX CBA3ei B OnmucaHnm
9NEKTPOHHOIO CTPOEHUS OpraHn4Yeckmnx monekyn. I'paduyeckme cnocobbl 0TObpakeHns
nepepacnpeneneHns aNeKTPOHHOW NIOTHOCTM B MOJIEKYNax B pe3ynbTarte MHOYKUUN N CONPSAXEeHUs
(MpsiMble 1 KpUBbIE CTPENKU, HELLENOYMCTIEHHbIE CBSA3W, CUMBOMINKA PE30HAaHCa).

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

PelweHve pacyeTHbIX 3a4a4 HA OCHOBHbIE 32KOHbI XUMUW.

Tema 11. MNpenenbHbie U HenpeaenbHbie anudgaTmyeckue yrnesonopoabl
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

2. AnkaHbl. I3oMepusa n HomeHknaTypa (TpvenasnbHas, paunoHanbHas, cuctemaTnyeckas).
NcTo4HMKM ankaHoB: HedOTb 1 NPUPOLHLINA ras. JlabopaTopHble cnocobbl CMHTE3a alkaHOoB:
rMapupoBaHne HenpeaenbHbIX Yrineson0p0 0B, BOCCTAHOBNEHWE ranoreHankaHos, CUHTE3 Bropua,
anekTpocnHTe3d Konbbe, nekapbokcunupoBaHmue coner kapboHoBbIX KMCNOT. 3. XuMmnyeckune
CBOWNCTBa ankaHoB. Peakuun pannkanbHOro 3amelleHns Boopoaa: ranoreHmposaHe, HUTpoBaHue,
cynbchoxnopuposaHue, cynbgookmcneHne. OKMcneHme n KPpekuHr ankaHos. 4. CTpoeHne, n3omepus
N HOMeHKnartypa ankeHos. [lony4yeHne ankeHoB: N3 ankaHoB (KPEKWHT, OernapupoBaHue), n3
CNMPTOB U ranoreHankaHos (peakuun otwenneHns). MNMpasuno 3anuesa. 5. Xumnyeckmne CBoNcCTea
ankeHos. [ mopuposaHve, ranoreHmposaHne, NpucoeanHeHe ranioreHoBo4oOpPOoaAO0B, rmaparaums.
MexaHun3m peakumn anekTpogunbHOro npucoeanHeHus. lNpasmno MapkosHukosa. [Nonumepusaums
ankeHos. 6. Knaccupukaums n BaxHenwme npeactaButeny AMeHoB. SNeKTPOHHOE CTPOeHUe
conpsixXeHHbIX aneHoB. [oHaTne conpsxeHus. Peakuum 1,2 - n 1,4 - npucoegnHeHns ranoreHos v
ranoreHoBogoponos. 7. fomonornyeckuii psg anknHos. Visomepus n HomeHknarypa. [onyyeHne
aueTuneHa v ero romosnoros. XviMM4yeckue CBONCTBA ankvMHOB: TMAPUPOBaHWeE, rugparauus,
npucoennHeHne rasioreHos, raforeHoBo40POA0B, CMIUPTOB U CUHWIbHOM KMCNOTbl. KncnotHble
CBOICTBA TEPMUHANBHbBIX aLETUNEHOB, MPUCOEANHEHME K KAPOOHWBbHBIM COeaMHEHUSAM. [n- 1
TpuMepunasaums aLeTuneHa.

Tema 12. ApomaTuyeckue yrnesonoponbl
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

19. BeHazon. aﬂeKTpOHHOG CTpOoeHne Monekybl 6eH30na, npasunio XIOKKENS 1 nNoHaTme
apoMaTnHHOCTN. "omonoru 6eH30na, X N3oMepunda n HoMeHkKknartypa. 20. CsowicTtBa adpeHoB Kak
HeHacbIWeHHbIX COeAVHEHWIA: peakunn npncoenomHeHmns sooopona 1 rajioreHos. Peakuuns
aNeKTpomnbHOro 3amelleHns B 6EH30NbHOM KOMbLIE U e MEeXaHN3M: o6pasoBaH|/|e -t
KOMMNJIEKCOB apeHa C anekTpoguioMm. 3neKTpoq3v1anoe ranoreHmposaHune, HATpoBaHMe,
CynbpupoBaHue, ankunmpoBaHme N aununmpoBaHue.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
ApomaTunyeckue yrnesonopoabl.

Tema 13. NanoreHnpou3sBoaHbIE YrNeBOAOPOOOB
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

1. Knaccudpukauus, HomeHknatypa n nusomepus ranoreHankaHos. CUHTE3 ranoreHankaHos n3
arnkaHoB, afkeHoB, ankNHOB, CMMPTOB. 2. XNMnyeckne ceomncTea. Peakuum oTtwenneHuns
ranoreHoBO4OPOAa U NX HanpaBneHHOCTb. Peakunm HykneounnbHoro 3amelleHns. ObpasoBaHue
MeTannoopraHN4yeckmx COeUHEeHUN B peakuun co WenoYHbIMU MeTannamMm, MarHMeMm (peakTms
['puHbspa). Peakumns Bropua.

npaktnyeckoe 3aHsitne (2 4aca(os)):
["anoreHnpon3BoaHble yrneBoL0pOn0B.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 11 n3 35. 111 YHI:I

S OEMALIGH



Mporpamma aucumnanHbl "Xummsa"; 05.03.06 Skonorns n NpMpoaononb30BaHMe; CTaplwnii npenogasartenb, K.H. Baneesa IM.P. , noLeHT, K.H.
(moueHT) KythipeBa M.I. , HemTapes A.B.

Tema 14. NoToKoBas KOHTPOJIbHasA paboTa "YrneBoaopoabl, ranoreHNpPon3BoaHble
yrnesonoponos"

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

BapwvaHT KypcoBOI KOHTPONBbHOW paboTbl Mo TemMe ?YrneBoaopoabl, ranoreHnpon3BoaHbIe
yrnesonoponoB? 1. Hanuwute cTpyKTypHbIE (OOPMYNnbl COEAUHEHWIA: @) 2-XNOPNeHTEH-2; 6)
3-BTOpOYTUNrEnTUH-1; B) 2,3-OMMEeTUN-6-aTunokTaanen-1,7; r) HuTpobeHson; o)
1,2,5-TpumeTn6eH30n; €) BUHUNbpomung. 2. Kakne yrnesogopoabl nonyyarcs npy 4enNcTBUmN LMHKa
Ha cnenyowme OUranoreHnpon3BoaHbie: 2,3-anbpomMneHTaH, 2,3-aMbpomM-2-MeTunneHTaH. 3.
Mpepnoxute nyTn cnemytowero nepexona: 2-6pom-3-metnnbytaHa B 2-6pom-2-MetTunbyTaH. 4.
HanmwwnTte cTpyKTypHYO doopMyny coeamHeHmns no 6pytto-cpopmyne C5H10 n npoaykrtam
XMMUYECKMX NPEBPALLEHWNIA: - KATANUTUYECKOE TMAPVPOBaHNE [AET 2-MeTUnbyTaH, -
rmppobpomMrpoBaHme B NPUCYTCTBUM NEPEKMCY C Nocnenyoweli 06paboTkoi HaTpnem (peakums
Bropua) npuBoauT K 2,7-OuMeTuNnokTaHy. Hanuwmnte ypaBHeHNs peakuunii.

Tema 15. CnupTbl U NpOCTbIEe 3¢PMUPbI
JNeKuMoHHoe 3aHsiTne (3 4yaca(os)):

1. FComonoruyecknii psia npenenbHbIX 04HOATOMHbIX CNMPTOB. HOMeHKNaTypa 1 nsomepusi.
MepBrYHbIE, BTOPUYHbIE, TPETUYHbIE CnpThl. CTpoeHUe 1 accoumaums cnupTos. MNonyyeHne
CNUPTOB rmapartaumeit ankeHoB, MMApPONM30M ranoreHankaHoB, BOCCTAHOBEHNEM KapOOHMbHbIX
coeavHeHwnin, no peakumm IMpuHbsapa. 2. KncnoTHble cBOMCTBA CNMPTOB. ATepudpmnkauns. Peakumm
3aMelleHnst rmapokcuna Ha ranoreH, obpasoBaHue NPoCcTbiX ahnPoB. BHyTprMonekynsipHas
nerngpartaums. CnmpTbl B peakuusix OKUCNEHUS.

npaktnyeckoe 3aHsitne (2 4aca(os)):
Xumunyeckme CBOCTBA CNUPTOB.

Tema 16. Anbaeruabl U KETOHbI
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

1. Anbpernabl n KeToHbl. VI3oMepusa n HomeHknartypa. [ony4yeHne anbaernnos n KETOHOB U3
anKeHoB, reM-auranoreHonPon3BOAHbIX, OKMCNEHNEM cnNPTOB. CTPOEHNE U 0COOEHHOCTUN OBOMHON
ceasun C=0. 2. Xumnyeckme CBOMCTBa anbaerngos 1 KeToHoB. [ ngpuposaHne. Peakuun
NPUCOEONHEHMNS HYKNEOGUNOB K KapOOHWNbHOM rpynne: CIMpTOB, MMApPOCynbuTa HaTPUS,
CUHWUNBbHOW KUCNOTbI N MarHUnopraHn4eckmx coeamHeHnn. Peakumm koHgeHcaumm ¢ aMmmHamu. 3.
OkucneHve anbaernnos n KeToHoB (Npasmno MNonoea). ManoreHnposaHne KapOOHWIbHbIX
coeVHEHNN.

Tema 17. Kap6oHoBble Kucnotbl. O6uime NoHATUS 06 OKCO- U aMUHOKMUCIOTaxX
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

1. Knaccngonkaumsi kapbOoHOBbIX KMCIOT MO OCHOBHOCTW, HACBIWEHHOCTU, HAIMYUIO OPYrX
PYHKLIMOHANbHbBIX Fpynn. FoMonornyeckunin psia npenenbHbiX 0AHOOCHOBHbLIX KapPOOHOBbIX KUCNOT, UX
n3omepusi n HomeHknatypa. CtpoeHne kapboKCUIbHOW rpynnbl U Kapbokcunat- noHa. 2. NonyyeHune
KapOOHOBbIX KNCNOT OKUCNIEHNEM CMUPTOB, afbAernaoB, YHepes MarHMnopraHnyecke CoeanHeHNs,
rMAOPONN30M PYHKLIMOHANbHbBIX MPOU3BOLAHbBIX KAPOOHOBBIX KUCOT.

npaktnyeckoe 3aHsitne (2 4aca(os)):
Xummnyeckme cBoricTBa KapboHOBbIX KUCIOT.
Tema 18. AMUHDbI N AMa3ocoeaNHEeHUs
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

1. Knaccndgoukaums ammHoB, ocobeHHOCTM ux n3omepumn. HomeHknatypa . lNonyyeHvne aMMHoB: 13
ranoreHankaHoB, BOCCTAHOBIEHNEM HATPOCOEANHEHNIA, OKCUMOB, aMUA0B 1 HUTPUNOB KapOOHOBbIX
KncnoTt. 2. Peakuny aMUHOB: anknnnpoBaHve, aununupoBaHne. OTHOLWEHNE NEPBUYHBIX, BTOPUYHBIX 1
TPETUYHBIX aMUHOB K OKUCNEHWIO, AEACTBUIO a30TUCTON KMCNOTbl. YeTBEPTUYHBIE aMMOHUEBBIE
OCHOBaHWS U NX CONW.

npakTnyeckoe 3aHsitne (2 4aca(os)):
XuMUyeckune cBomcTea aMUHOB.

Tema 19. MoHo- n ancaxapuabl
JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):
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1. MoHocaxapugbl 2. Oucaxapuabl 3. [Nonucaxapuipl
npakTnyeckoe 3aHsitne (2 4aca(os)):
Yrnesogpl.

Tema 20. MoTokoBasi KOHTpoONbHasA pabota "Kucnopon-, asorcogepxaiime opraHudeckme
coeauHeHus, yrnesoabl"

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

BapuaHT KoHTpOonbHOM paboTbl No Teme ?Kucnopod-, a3otcomepxalme opraHmyeckmne
coevHeHus. Yrneesoapl? 1. HanuwmuTe CTPYKTYpHblE OOPMYNbl CREeayOWNX COeaUHEHWIA: a)
N30MNPONUNOBLIA CNMPT; 6) 2-MEeTUN-2-XNOPNEHTAHON-3; B) ANITUNOBLIV 3GOUP; I') YKCYCHbIN
anbgerng; 0) 4-metunneHTaHasnb; €) aMmua NpornMoHOBON KUCNOTbI; X) 2,2-OAUMEeTUNrenTaHoH-3; 3)
XNOpaHruapua N3oMacnsiHom KUCNoThl. 2. Hanuwnte ypaBHEHNS peakunii: a) BHyTPUMONEKYNSPHOM
nerngparaumm bytaHona-2; 6) nponaHona-2 ¢ HaTPUeM; B) LWENOYHOro rmaponnsa 1,2-onxnopaTaHa;
r) aueToHa ¢ n3onponuaMarHMnbpoMmaoom, aanee ¢ BOLOW; A) aTunarta HaTpus ¢
TpeT-6yTMNOPOMMAOM; €) YKCYCHOW KMCNOTbl C METUNOBBIM CNUPTOM. 3. OCyWwecTBNTE LIemnouKy
npespaLeHnin: HanvwmnTe ypasHeHnsa peakuui, nante Ha3BaHUs Nnony4YeHHbIM MpoayKTam.

Tema 21. Tema 22. BeBegeHne B aHaIMTUYECKYHO XUMUIO. UCcTOpUA pa3BUTUA aHaNUTUYECKON
XMuun. NoHsITUEe O XMMUYECKOM aHanuse.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OCHOBHbIE BEXM B passnTnn aHaNUTU4eCKOM XUMNK. NoHATUE O KAYECTBEHHOM N KONMYECTBEHHOM
aHanuse. AHanuTnyeckmne peakunn.

Tema 22. Tema 23. TeopeTuyeckue OCHOBbl aHaIMTUYECKON XMMUU: XMMUYECKOe paBHOBecue
B pacTBOpax 3N1eKTPOIMTOB, NOHsATUE 0 6ychpepHbIX cuctemax. NpumeHeHne 6ycpepHbIX CUCTEM
B XMMW4YECKOM aHanu3e NpUpoaHbix 06bekToB. BydepHble cuctembl B npupoae.

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

MoHsaTne o pH. MoHHoe npomnaseneHne Boabl. CywHocTb 6ydpepHoro aericteust. Buabl BydepHbix
CUCTEM 1N NX UCTONb30BaHNE B NPakTMKe XMMMUYECKOro aHannsa.

Tema 23. Tema 24. F'mpponnus conen: nopasneHne n ycuneHuve ruaponusa. Noxstue o6
aHanUTU4YecKMx peakumsx. TUnbl aHANUTUYECKUX peaKLmiA.

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):
CywHocTb npoueccos rmaponuaa. Tunsl rugponnaa. NoHATME 0 KOHCTaHTe rmaponusa.

Tema 24. Tema 25. lNMoHATUE O KaUeCTBEHHOM U KONIMYeCcTBEHHOM aHanu3e. Metoabl
MUKPOKONUYECTBEHHOIO aHann3a: npeaenbl 06HapyXeHuUs, obnactb NPUMMeHeHUs

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

OTnnymsa Ka4eCTBEHHOroO 1 KONNMYECTBEHHOro aHanmaa. MeTtoabl kKa4ecTBeHHOro aHanmaa. Metoabl
KOnn4eCTtBeHHOro aHanmniaa: rpaBumMeTpunsa n TUTpuMeTpus.

Tema 25. Tema 26. MeToabl KONMYECTBEHHOrO aHannU3a: rpaBUMeTPUs U TUTPUMETPUSL.
Otnnumns, obnactb NPUMEHEHUS, NMPEUMYLLLECTBA U He4,0CTaTKun

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
Obwas xapakTepuctTmka MeToLoB rpaBuMeTpum u TutpumeTpumn. Obnactb NPUMEHEHUS.

Tema 26. Tema 27. NMpoMeXYTOUHbIA KOHTPO/Nb 3HaHWUI. [ToTOKOBasi KOHTPONbHasi paboTta no
Teme: "TeopeTnyecKkme OCHOBbI aHANMUTUYECKOU XUMUn'".

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):
KoHTponbHas pabota no npoaeHHOMy Matepuany.

Tema 27. Tema 28. MeToabl TUTPMMETPUYECKOrO aHanu3a: obuias xapakrepuctmka. OCHOBbI
KUCNOTHO-OCHOBHOIO TUTPOBaHMSI, CNOCOObI 0OHapPyXeHUsi TOYKM 3KBUMBaNEHTHOCTM.
Knaccudpmkaumsa vHOMKaTopoB KUCNIOTHO-OCHOBHOIO TUTpoBaHus. KpuBble TUTPOBaHUS.

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

KucnoTtHo-ocHoBHOE TUTpOoBaHuMe. CywHoCTb, 06nactb NpUMeHeHMS. [MOHSATNE O KNCNOTHO-OCHOBHbIX
nHamkatopax. iHgukatopHas owwnbka.

naboparopHas pabora (4 4aca(oB)):
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YcTaHoBNEHNe TOYHO TUTPOBAHHOW KOHLIEHTPALMMU KUCNOT/WeNoYel ¢ UCNoNb30BaHneM nepBuYHbIX
cTaHOapToB.

Tema 28. Tema 29. OcagutenbHoe TUTpOBaHMe: TPe6oBaHUSA K peakLUsiM, MeToAabl
06HapyXeHUs TOUKN 3KBUBANIEHTHOCTU, 06N1acTb NPUMEHEHUS.

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

OcapuTtenbHoe TuTpoBaHune. CywHocTb, 0bnactb NpuMeHeHus. MeToabl ouKcaumm KOHEYHON TOYKHN
TUTPOBaHUS. ABCOPOLIMOHHBIE NHANKATOPDI.

naboparopHas pabora (4 4aca(oB)):
MpurotoBneHne 1 cTaHgapTM3aUMsa pacteopa H1UTparta cepebpa.

Tema 29. Tema 30. OKUCNUTENBHO-BOCCTAaHOBUTENIbHOE TUTPOBaHUSA: TPeOOBaHUS K peakLUsM,
cnocobbl 06HapyXeHUs KOHEYHON TOYKM TUTpoBaHus. Pepokc-uHaukaropbl. Knaccudukaums
MeToA0B pefoKCMeTpUM.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Pe,EI,OKCMeTpVIﬂZ CYWHOCTb, obnacTb NPUMEHEHUA. [MoHsaTME O penokc-nHanKkaTtopax. MeTtonbl
bukcaunm KOHEYHOM TOYKM TUTPOBaAHUA.

naboparopHasi pabora (8 yaca(oB)):

OnpepenexHve cogepXaHus Kucnopoaa B NpUpoaHbIx Bodax no metony Kybens.
MNepmaHraHaTomeTpus, buxpomatometpusi. Onpepenerme XMNK npvpoHbiX BOA 1 NepMaHraHaTHOM
OKMCNSIEMOCTW.

Tema 30. Tema 31. KomnnekcomeTpuyeckoe TMTpoBaHue: TpeboBaHUs K peakLUsM,
Knaccmdpmkaumusa MeTonoB, Cnocobbl 06HapPY)XXeHU KOHEYHOM TOYKW TUTPOBaHUA,
MHOuKaTtopbl. BBeaeHue B rpaBuMeTpuio: Knaccucukauus MeToO0B, MPUYUHBI 3arpsi3HEeHUs
0CapnKoB, CnocoObl Nony4YyeHUs aMopOHbIX U KpUCTaNNIMYEeCKUX OCaaKoB.

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

KomnnekcomeTpus: obwas xapaktepuctmka, obnactb npuMeHeHns. MeTtoabl dovkcaumnm KOHEYHOM
TOYKM TUTPOBaHMS. KOMMIEKCOHOMETpUS.

naboparopHasi pabora (8 4aca(oB)):
OnpeneneHns XecTKOCTN MPUPOAHbIX BOL.

Tema 31. Tema 32. UToroBbii KOHTPO/b 3HaHUN. NOTOKOBas KOHTPONbHasA paboTa "Metoabl
KOnn4yecTBeHHOro aHanusa'".

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
KoHTponbHas paboTa no nporiaeHHOMy Matepuany.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Hepne- Buobi dopmbl
N Paspen Ce- n': camocrosﬂenbuoﬁ ;‘pKycﬂ;; 'é‘;:;%‘;g’_‘
OUCLUMINHBI MecTp| ceme paboTbl (8 yacax) |sTenbHoN
cTpa CTYQ.EHTOB paboTh!
Tema 1.
OcHOBHble MOAroTOBKa K YCTHOMY OMpocy
MOHATNA N 3aKOHbI
XMMUN. XMuUs n
1 aKonorus. 1 1.2 5 YCTHbIN
" |OcHoBHbIE Knaccsl onpoc
HeopraHMN4eckumnx
coeanHeHN
PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
Bl VHUBEPCHTET
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Hepe- Buabl Dopwmei
. Tpyno- |KoHTpons
Paspen Ce- | na caMoCTosiTe/IbHOM eMKOCTb | camocTo-
ANCUUNNNUHDI MecCTp| ceMme pa601b| (B l-|acax) ATenbHOM
cTpa CTYLEeHTOB paboThI
Tema 2. NOAroTOBKA K TECTUPOBAHUIO TecTu-
KBaHTOBO-XxnMumyeckoe 2 poBa-
onvcaHue Hue
CTpOeHnsa aTtoma.
CtpoeHue MOAroToBKa K TECTUPOBAHMUIO
9NIEKTPOHHbIX
2- |oBonovex. 1123
Mepvoanyeckuii 5 T%‘;;"'_'
3aKOH, P
nepuoanyeckas Hne
cuctema O.W.
Menpeneesa
NOAroTOBKAa K YCTHOMY Onpocy 5 YCTHbIN
Tema 3. BeepneHune onpoc
B COBPEMEHHbIE noAaroToBka K yCTHOMY Oornpocy
Teopuu
3 XMIMNYEeCKOoWN 1 |34 5
CBA3N. 2 YCTHbIN
MeXxmonekynsapHbol@ onpoc
B3aMMOOenCcTBunS
NOAroTOBKa K YCTHOMY Onpocy
Tema 4. 1 (&)’g;:lgm
Xnmmnyeckas
TepMoAnHaMumKa v
KUHETUKA. NOAroToBka K YCTHOMY onpocy
4. |CocTosiHMe 1 5
XUMNYECKOro o
paBHOBeCUs, 3 YCTHbIA
npuHumn Jle onpoc
Watenbe-bpayHa
NOAroTOBKA K TECTUPOBAHUIO Tectn-
Tema 5. Xnnkoe 2 poBa-
COCTOSIHME HUe
BellecTsa.
Cnocobbl NOAroTOBKa K TECTUPOBAHUIO
5 [BEIPaXeHns 1 5.7
KOHUeHTpaummn TecTu-
pacTBOpPOB. 2 poBa-
KonnuratueHble Hne
CBONCTBA NOAroTOBKa K TECTUPOBaAHUIO
pacTBOpPOB.
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dopmbl
Hene- Buapbl
Pasnen Ce- | ns CaMoCTOSAITENbHOMN ;‘pzcﬂ;b 'ég:g:;g’_'
AUNCUUNNJIUHDI MecCTp| ceMme paﬁoTbI (B -lacax) ATENbHOIA
CcTpa CTYQEeHTOB paﬁoTbl
Tema 6. MOAroToBKa K TECTUPOBAHUIO Tecty-
Idunccoumnauns 5
KMCNOT " poBa-
OCHOBaHMM Hune
CwvnbHble K
cnabbie NOAroToBKa K TECTMPOBAHMIO
. |anekTponnThbI. 1 |78
NoHHoe TecTU-
npovsseneHve 4 poBa-
BOAbI, Hue
BOOOPOLHbIN
nokasarenb (pH).
'maponus conen
NOAroToBKa K YCTHOMY Onpocy
o YCTHbIN
onpoc
Tema 7. NOAroToOBKa K YCTHOMY OMNpocy
. |[KoMnnekcHble 1 8-9
coeanHeHns .
4 YCTHbIN
onpoc
NOAroToBKa K YCTHOMY OMpocCy
o YCTHbIN
onpoc
Tema 8. NOAroToBKa K YCTHOMY OMnpocy
OkmncnurtensbHo- 1 9
" [BOCCTAHOBM-
TeNbHble peakunn 4 YCTHBbIIA
onpoc
NOAroTOBKa K TECTMPOBAHMIO TecTu-
3 poBa-
Hue
Tema 9. Obwas NOAroTOBKA K TECTUPOBAHWIO
xapakTepucTuka 1 l9-10
" [MmeTannoB u
HemeTannos 1 FT)%C;TaV"
Hne
PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%
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dopmbl
Hepe- Buabl )
N Pasnen Ce- | nsa caMocCTosiITeNIbHON ;‘pz (ﬂ:(:'b ';g:g:;g’_'
ANCUUNNNUHDI MecCTp| ceMme pa601bl (B l-lacax) ATeNbHON
CcTpa CTYQEeHTOB paﬁoTbl
MOAroTOBKa K KOHTPOJbHON paboTe KoHTpOns-
1 Has
Tema 10. pabota
BeeneHue B
OpraHn4yeckyto MOAroToBKa K KOHTPO/bHOW paboTe
10, [xvmuio. OcHoBHble 5 10
‘[noHaTns
OpraHun4eckoi 1 EZ:TDO”E'
XUMUN
paboTa
noAroToBka K yCTHOMY Onpocy
1 YCTHbIN
onpoc
Tema 11.
MpegnenbHble v noaroToBka K yCTHOMY onpocy
11.|HenpenenbHbIe 2 11
anngoatmnyeckmne .
yrneson0pobi 1 gCnTpl-(I)bcl:M
noaroToBka K yCTHOMY Onpocy
3 YCTHbIN
onpoc
Tema 12 noaroToBka K yCTHOMY Onpocy
12.|Apomartunyeckne 2 12
yrneso4opoLbl CTHBA
1 y
onpoc
noaroToBka K TECTUPOBAHMIO TecTu-
3 poBa-
Hue
Tema 13 noaroToBka K TECTUPOBAHMIO
13.|[anoreHnpon3BoOHbIR 12
yrneso40poLoB TecTu-
1 poBa-
Hue
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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dopmbl
Hepe- Buabl _
N Paspen Ce- | nsa CaMOCTOSITeNIbHOM ;‘pzcﬂ;b ';g:;%ig‘_'
AUNCUUNNJIUHDI MecCTp| ceMme paﬁoTbI (B l-|acax) ATeNnbHOM
CcTpa CTYQEeHTOB paﬁoTbl
MOAroTOBKa K KOHTPOJbHON paboTe KoHTpOns-
1 Had
Tema 14. paboTa
MoTokoBas -
KOHTPONbHas NoOroToBka K KOHTPOJIbHOW paboTte
14.|paboTa 2 | 13
"Yrnesonoponbl, KOHTpOng-
ranoreHnponssogHble 1 Has
yrneeonoponos" paboTta
NOAroTOBKa K YCTHOMY OMNpocCy
3 YCTHbIN
onpoc
Tema 15. CnvpTsi NOAroToBKa K YCTHOMY OMpocCy
15.|n npocTtble agoupbl| 2 13
1 YCTHbI
onpoc
NOAroToBKa K YCTHOMY OMnpocy
1 YCTHbIN
onpoc
Tema 16 NOAroToBKa K YCTHOMY OMpocCy
16.|Anbaoernasl n 2 13
KETOHbI .
1 YCTHbIN
onpoc
NOAroTOBKa K TECTMPOBAHMIO TecTu-
3 poBa-
Hue
Tema 17.
KapGoHoBble NOAroTOBKa K TECTMPOBAHMIO
17.|knucnotbl. Obwune 2 | 14
NoHATUS 06 OKCO- TecTu-
N aMMHOKMCNOTax 1 poBa-
Hue
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bi) YHUBEPCHTET
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(moueHT) KythipeBa M.I. , HemTapes A.B.

dopmbl
Hepe- Buabl )
N Paspen Ce- | ns camocCTOsITe/IbHON ;‘pzcﬂ;b ';g:g:;g‘_'
ANCUUNNNUHDI MecCTp| ceMme pa601bl (B l-lacax) ATeNbHOM
CcTpa CTYQEeHTOB p a260Tbl
MOAroTOBKa K KOHTPOJbHON paboTe KoHTpOns-
3 Has
paboTta
Tema 18. AMUHbI 1 NoOroToBka K KOHTPOJIbHOW paboTte
18.|onasocoegnHeHuns| 2 15
KOHTpONK-
1 Has
paboTa
NOAroTOBKAa K YCTHOMY Onpocy
1 YCTHbIN
onpoc
NOAroToBkKa K YCTHOMY Onpocy
19 Tema 19. MoHO- 1 5 15
‘lancaxapupbl
1 YCTHbI
onpoc
NOAroTOBKAa K TECTUPOBAHUIO TecTu-
Tema 20. 1 |poBa-
[MoTokoBas Hue
KOHTpONbHas NOAroTOBKa K TECTUPOBAHUIO
paboTa
20.["Kncnopog-, 2 16
TecTu-
asorcogepxatue 1
opraHuyeckme poBa-
COEOMHEHS, Hne
yrnesonbl"
Tema 21. Tema 22.
BeeneHue B
aHanuTN4ecKkyo
xMio. VIcTopus NOAroTOBKA K YCTHOMY Onpocy Vermii
21.|pasButug 3 1 2 ONDOC
aHannTnyeckom P
xuMumn. MNoHaTmne o
XUMMNYECKOM
aHanuse.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bi) YHUBEPCHTET
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
na
ceme
cTpa

Bunpbi

camMoCToSATeNbHOWN

paboTbl
CTYAEHTOB

Tpyno-
eMKOCTb
(B yacax)

KOHTpONs
camocCTo-
SiITeNIbHOW

dopmbl

pabortbl

22.

Tema 22. Tema 283.
TeopeTtnyeckne
OCHOBbI
aHannTn4eckom
XVIMUN:
XMMUyeckoe
paBHOBeCKE B
pacTBopax
9NEeKTPONNTOB,
noHATUNE O
BydoepHbIx
cuUcTemax.
MNpumeHeHne
BydoepHbIX CUCTEM
B XVIMUYECKOM
aHanuse
NPUPOLHbIX
06BHEKTOB.
ByepHble
CUCTEMbI B
npupoge.

NOAroTOBKa K YCTHOMY OMpocCy

YCTHbI
onpoc

23.

Tema 23. Tema 24.
'moponua conen:
nogasneHune n
ycuneHue
rmoponusa.
MoHsiTNe 06
aHanUTUYyeCcKmx
peakumax. Tvnbl
aHanUTUYyeCcKmx
peakuuia.

4-5

MOAroTOBKA K YCTHOMY OMpoCy

YCTHbIW
onpoc

25.

Tema 25. Tema 26.
MeTonpbl
KONMMYECTBEHHOro
aHanuaa:
rpaBUMETPUS 1
TUTPUMETPUS.
OT1nnumns, obnactb
NPUMEHEHNS,
NpenMyLLecTea u

HepnoCTaTkum

NOAroToBKa K YCTHOMY OMpoCy

YCTHbIN
onpoc

PernctpaumoHHbIn Homep
Crpanunua 20 n3 35.

BAE
il YHH

AR 5 AN LM O

<
B

KETPOHHBH

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnanHbl "Xummsa"; 05.03.06 Skonorns n NpMpoaononb30BaHMe; CTaplwnii npenogasartenb, K.H. Baneesa IM.P. , noLeHT, K.H.
(moueHT) KythipeBa M.I. , HemTapes A.B.

Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
na
ceme
cTpa

Bunpbi
CaMOCTOSITeNIbHOM
paboTbl
CTYyOEHTOB

Tpyno-
eMKOCTb
(B yacax)

dopmbl
KOHTpONs
camocTo-
ATENbHOMN

pabortbl

26.

Tema 26. Tema 27.
[MpoMeXyTOYHbI
KOHTPONb 3HAHWN.
MoTokoBas
KOHTPONbHas
paboTta no Teme:
"TeopeTuyeckue
OCHOBbI
aHanMTN4eCcKomn
Xnummnmn".

11

MOAroTOBKa K KOHTPOJbHON paboTe

KoHTpons-
Has
paboTta

27.

Tema 27. Tema 28.
MeTtoapl
TUTPUMETPUNYECKOT
aHannaa: obwas
XapakTepucTumKa.
OcHoBbl
KMCNOTHO-OCHOBHO
TUTPOBAHUS,
cnocobbl
obHapyxeHus
TOYKMN
9KBUBANEHTHOCTMW.
Knaccndpmkaums
NHONKATOPOB
KMCNOTHO-OCHOBHO
TUTPOBAHMUSI.
KpwvBble
TUTPOBAHUS.

O

O

12-13

MOAroTOBKA K YCTHOMY OMpoCy

YCTHbIW
onpoc

28.

Tema 28. Tema 29.
OcanutenbHoe
TUTPOBaHWE:
TpeboBaHus K
peakumsM,
MeTombl
obHapyxeHus
TOYKM
3KBMBaNEHTHOCTH,
obnactb
NPVUMEHEHUSI.

14-15

NOAroTOBKa K YCTHOMY OMpoCy

YCTHbIN
onpoc

PernctpaumoHHbIn Homep
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
na
ceme
cTpa

Bunpbi
CaMOCTOSITeNIbHOM
paboTbl
CTYyOEHTOB

Tpyno-
eMKOCTb
(B yacax)

dopmbl
KOHTpONs
camocTo-
ATENbHOMN

pabortbl

29.

Tema 29. Tema 30.
OKncnnTENbHO-BOG
TUTPOBAHMS:
TpeboBaHms K
peakunsm,
crnocobbl
obHapyxeHus
KOHEYHOW TOYKU
TUTPOBAHUS.
Penokc-nHankarog
Knaccugpomkaums
METOO0B
pPenoKCMETPUMN.

CTaAHO

bl.

BUTEN

16-17

bHOE

NOAroToBKa K YCTHOMY OMpocy

YCTHbI
onpoc

30.

Tema 30. Tema 31.
KomMmnnekcomeTpuyg
TUTPOBAHMUE:
TpeboBaHuMs K
peakumnsam,
Knaccudpmkauns
MEeTO0B, Crocobbl
obHapyxeHus
KOHEYHOWN TOYKU
TUTPOBAHUS,
NHONKATOPbI.
BeeneHue B
rpaBUMETPUIO:
Knaccudpukauns
METO0B,
NPUYUHBI
3arpsisHeHuns
0CcafkoB, cnocobbl
nonyyYyeHuns
aMOPHbIX U
KpUCTanIn4eckmx
0OCafKoB.

eCKOe

18

MOAroTOBKA K YCTHOMY OMpoCy

YCTHbIW
onpoc

31.

Tema 31. Tema 32.
NTorosbiin
KOHTPOMNb 3HAaHWN.
[NoTokoBas
KOHTPOMNbHas
paboTta "MeTonbl
KONMYECTBEHHOIO
aHannsa".

18

MOAroTOBKa K KOHTPOMbHON paboTe

KOHTPONY
Hasl
paboTta

NTtoro

98

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHus
- KoMnbtoTepHble Mpe3eHTaumMmn nekuuii

PernctpaumoHHbIn Homep
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- JleKUMOHHOE N3N0XEHNe OCHOBLIBAETCS Ha pa3bope KOHKPETHbIX CUTyaLuii.
- [Ins pewieHns NpakTUYecKnx 3anad MCronb3yTCs KOMMbIOTEPHbIE CUMYSALIN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

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

YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

OcHoBHble NoHATUS Xumnn. AToM. Monekyna. XumMnyeckumin aneMeHT. 30ToMHbIA CoOCTaB XMMUYECKUX
aneMeHTOoB. [1pocToe 1 CNOXHOE BEeWeCcTBO. XMMUYECKUA 9KBUBANEHT, 3aKOH 9KBMBANEHTOB.
ArperatHoe COCTOSIHUE BelecTBa. XapakTepHble 0COBEHHOCTUN PasfiNyHbIX arperatHbIX COCTOSHNIA
BelwecTBa. TemnepartypHble yCNoBuUs KX CylectsoBaHus. MNoHATME O CTaHOAPTHbIX YCNOBUSX.
"a3oBble 3aKOHbl. OCHOBHbIE KNAacChl HEOPraHNYECKMX COEAMHEHWN; OKCUAbI, TMAPOKCUObI, KNCNOThI,
conu. Knaccudpmkaums, nonyvyeHue, XmMmu4eckmne peakumnmn, MonekynsipHble 1 rpacuyeckme
doopMynbI.

Tema 2. KBaHTOBO-XMMMYECKOE OonucaHue CTpoeHus atoma. CTpoeHne 3neKTPOHHbIX 060/0ueK.
lNMepuoaunyeckuin 3akoH, nepuoaunyeckas cucrema .. MeHpeneeBa

TecTnpoBaHue , NPUMeEpPHbIE BOMPOCHI:

VcTopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopust cTpoeHus
aroma. [lBorictBeHHas npupoaa anekTpoHa. MpuHumn HeonpeaeneHHocTu. MNoHaTMe 06
3NeKTPOHHOM obnake. SnekTpoHHas NNOTHOCTb. PanmanbHoe pacnpeneneHune anekTpoHHOM
NNOTHOCTM OKONO sA4pa atoMa BOAOPOAa B OCHOBHOM Y BO30Y>XAEHHOM COCTOSIHUSX.

TECTUPOBAHWE , NPUMEPHbIE BONPOCHI:

lMoHaTre o paguyce atoma. KBaHTOBbIE YMCNa KaK XapakTepuUCTMKM COCTOSIHUS 3N1eKTPOHa B aToMe.
S-, p-, d-, f- anekTpoHbI. [MoHATNSA: SHEpPreTU4ecknii ypoBeHb, NOLYPOBEHb, 3NEKTPOHHbIA COW,
9NeKTPOHHas obonoyka, atoMHas opbutans (AO). MpuHumn Maynn n eMKoCTb 3NEKTPOHHbIX
obonouek. MpasBmno XyHaa v nopsaok 3anofHeHns atoMHbIx opbutaneii. Mpaeunna KneykoBckoro.
CTpoeHne anekTPOHHbIX 060104YEK aTOMOB 9NEMEHTOB. DKpPaHMPOBaHNE 3apSaa ANEKTPOHAMM.

P PeKT NPOHNKHOBEHNS SNEKTPOHOB K S4pY.

Tema 3. BBeneHue B COBpeMEHHbIE TEOPUN XUMMNYECKOU CBA3U. MeXMonekynsipHble
B3auMOenCcTBUSA

YCTHbI 0Npoc , NpYMepHble BOMPOCHI:

OCHOBHbIE 0COBEHHOCTU XMMNYECKOrO B3aMMOAENCTBMSA (XUMNYECKOWN CBA3UN) N MEXAHW3M
06pa3oBaHNS XMMNYECKOWN CBSA3N. HachIlWwaeMocTb 1 HanpasleHHOCTb XMMUYECKOM CBSA3N.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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KBaHTOBOMEXaHMYeckas TpakToBKa MexaHn3ma obpa3oBaHus CBA3M B MONIEKyNie BOAOPOA.
OCHOBHbIE TUMbl XUMNYECKOWN CBSA3W: KOBANEHTHAs (HENonspHas u nonsipHas), MOHHas,
meTannnyeckas. OCHOBHbIE MONOXEHNS Teopun BaneHTHbIX cs3el (BC). OcobeHHoCTH
06pas3oBaHnNs CBSA3€E NO JOHOPHO-aKLENTOPHOMY MexaHu3My. MHoroueHTpoBas cBsi3b. BaneHTHOCTb
XMMUYECKMX SNEMEHTOB. IcTOpMSa pa3BuTUS NOHATUS BaNeHTHOCTU. PasnuyHbie TpakTOBKMN MOHATUS
BaSIEHTHOCTM B COBPEMEHHOM XMMUKN. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTb s-,p-,d-,f
-911EMEHTOB. 0CTOsAHHAs 1 NepeMeHHas BaneHTHOCTU. BaneHTHOCTb 1M CTeneHb OKUCNEHNS aTOMOB
9NEMEHTOB B UX coeanHeHnsax. KonnyecTBeHHbIe XapakTepuUCTUKM XMMNYeCcKux ceasen. Nopsaok
cBsA3U. SHeprua cea3n. [nvHa cea3n. BaneHTtHbil yron. CTeneHb MOHHOCTU CBA3WN. ODGEKTUBHbBIE
3apaabl XMMUYECKM CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTW CBA3W. [IMMONbHbIA MOMEHT CBA3M.
CTteneHb NOHHOCTM CBA3U KaK OyHKLMS pa3HOCTM 3N1EeKTPOOTPULATENbHOCTY B3aUMOLENCTBYOWMNX
aToMoB. [1MnonbHbIA MOMEHT MHOrOATOMHOW Moneky bl. DakTopbl, ONpeaenstowmne BENNYMHy
OVNONbHOrO MOMEHTA MHOrOATOMHOM Monekynbl. KoHuenuns rmbpunansaumm atoMHbIx opbutanei um
MPOCTPAHCTBEHHOE CTPOEHME MONeKyn 1 noHoB. OCOBEHHOCTM pacnpeneneHns anekKTPOHHOM
MNOTHOCTM rMbpuMaHbIX opbuTaneii. MNMpocTerwmre TNbl rMbpuansaumnn: sp, sp2, sp3, sp3d2.
Mmbpnamsaums ¢ y4actmeM HenoLeNneHHbIX 9NEKTPOHHBIX nap. MNpocTpaHCcTBEHHAaA KOHGUrypauns
monekyn un noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHue oTtankmaHms anekTPOHHbIX Nap Ha
NPOCTPAHCTBEHHYIO KOHpUrypauumo monekyn. Teopusi MonekynsipHoix opbutaneii (MO). OcHoBHble
nonoxenumsa teopun MO. SHepreTudeckas guarpamma. Cesasbiatowme n paspbixnawwme MO.
SHepreTuyeckue auarpammbl MO [BYxaTOMHbIX MOnekyn anemeHToB 2-ro nepuoga. [ - n [I-MO.
OTHOCUTENbHASA YCTOMYMBOCTb ABYXaTOMHbIX MONEKY/ N COOTBETCTBYIOLWMNX MONEKYNSPHbLIX MOHOB.
CpasHeHue Teopuin BC n MO. BooopogHas cesa3b. [pupoaa BOAOPOLHON CBA3N, €€
KONMYECTBEHHbIE XapakKTeEPUCTMKN. MeX- 1 BHYTpUMONeKynsapHas BogopoaHas cea3b. BogopoaHas
CBA3b MexXdy Monekynamm otopoBogopoaa, BOAbl, aMMmnaka.

Tema 4. Xumunyeckas rTepmoauHammka n KuHetuka. CoctosiHMe XMMM4eckoro paBHoBecusl,
npuHumn Jle LaTtenbe-bpayHa

YCTHbI onpoc , NpyMepHble BOMPOCHI:

OCHOBHble 3a4a4un XMMmM4yeckon TepmoanHamuku. OnpegeneHne NPUHLMNMANbHON BO3MOXHOCTU U
MONMHOTbI NPOTEKAHUSA XMMNYECKOW peakuun. Bo3MOXHOCTM NMpakTUyeckoro OCyLweCcTBNeHNs
XUMUYECKOW peakuun.

YCTHbIVI ornpoc , npuMepHble BOMNPOChHI:

XvMmyeckasa cucrtema. BHyTpeHHSAS aHeprus cuctembl. VIaMeHeHne BHYTpPEeHHE SHepPrum B xoae
XMMUYECKMX npespalleHunin. MNMoHsTne 06 aHTanbnmm. COOTHOWEHME 3HTaNbMNN U BHYTPEHHE
9HEprum cuctembl. VIameHeHne sHTanbnnmn B Xo4e XMMM4yeckoro npespauweHms. CtaHoapTHas
aHTanbnus obpasoBaHus BelwecTB. 3akoH ['ecca. BnnsiHne TemnepaTtypbl HA BENNYUHY M3MEHEHNS
SHTaNbNUM peakumn. VIameHeHne sHTanbnum n HanpasneHne NpoTekaHns peakumn. [[OMoreHHble 1
reTeporeHHble peakummn. NoHATNE O CKOPOCTU XMMUYECKON peakunn. 3akKoH AEeACTBMSA Macc.
dakTopbl, ONpenensowme CKOPOCTb XMMNYECKon peakummn. KoHCcTaHTa CKOPOCTU XUMNYECKOM
peakunn. BnusaHue Temnepartypbl HA CKOPOCTb XMMUYECKOW peakumn. TemnepaTtypHbl
KO3(hPULIMEHT CKOPOCTN. DHEPrmsa akTusaumn. dakTopbl, ONpeaensowme BeNMUYnNHy sHEPTnn
akTMBaLMN. DHEPrnsa akTmBaLmm 1 CKOPOCTb peakummn. NepexoaHoe COCTOSHNE Unu
aKTMBMPOBaHHbIA komnnekc. ObpaTuMble 1 HeobpaTMble XMMUYECKNE peakumm. XMMM4eckoe
paBHoBecue. KoHCTaHTa xMMmyeckoro pasHosecus. CaBur xmMmyeckoro pasHosecus. [NpuHumn Jle
Wartenbe. PeweHne pacyeTHbIX 3a4a4 Ha HaxoXaeHne TennoBbiX 30dPEeKTOB XMMNUYECKMX NPOLLECCOB.
Pacuyet aHeprun aktusauuun. I3aMeHeHne CKOpOCTN XMMUYECKOro npolecca no 3akoHy BaHT-I"odda.
M3y4yeHune cMelleHns nonoXeHns XMMNY4ecKoro paBHOBECUS B COOTBETCTBMU C MPaBuiom
JNe-WaTenbe.

Tema 5. XKuakoe coctosiHue Bew,ectsa. Cnoco6bl BbipaXeHUs KOHLLEeHTpaLLMi pacTBOpPOB.
KonnuratmeHbie CBOMCTBA pacTBOPOB.

TecTnpoBaHue , NPUMeEpPHbIE BOMPOCHI:

IucnepcHble cuctembl. VICTUHHBIE pacTBOpbI. TBepable pacTBopbl. [[pyboancnepcHble CUCTEMDI.
CycneHanun. dmynbcun. KonnonaHele pactBopbl. PacTBopeHmne kak or3nKo-XxMMUYECKMii NpoLece.
Ocobble CBOCTBA BOAbI Kak pacTBOPUTENSI.

TecTnposaHune , npuMMepHbIe BOMpPOCHI:

KETPOHHBH
B_EPCHTET
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PacTtBopuMOoCTb BelwecTB. PacTBopeHue TBepablX, XMUIOKMX 1 ra30006pasHbix BewecTs. BnusiHne
TemnepaTypbl, 4ABNEHWS 1 NPUPOAbLI BEWECTB HA MX B3aMMHY0 pacTBopmMMocTb. Cnocobbl
BblpaXeHMWsl cocTaBa pacTBOPOB: MAaccoBas A0S, MONSIPHOCTb, HOPManbHOCTb, MONISINBHOCTD,
MONsipHas Oonsi. AnekTponmTnyeckas amccoumaums. BnmsiHme npupoabl BewecTsa Ha ero
CrnocobHOCTb K 3NEKTPONUTUYECKOIR Anccoumauny B BOAHOM pacTBope. MexaHnam anccoumauum.
MmopaTauusi MoHoB B pactBope. OCHOBaHUS U KUCNOTbI C TOYKN 3PEHUSI TEOPUM SNEKTPONUTUYECKOA
anccoumaumun. CunbHble 1 cnabble anekTponuTbl. CTeneHb AMccoumaummn anekTponmTos. daktopbl,
onpegensitowme cteneHb anccoumaunn. OCHOBHbIE NPeACTaBNEHMS TEOPUN CUMbHBIX 3NEKTPONNTOB.
NcTrHHAas 1 kaxylwascs cTeneHn guccoumaummn B pacTBopax CUbHbIX aNeKTponnToB. KoHUeHTpauus
MOHOB B pacTBOpe 1 aKTMBHOCTb. PaBHOBECUE B pacTBopax cnabbix anekTpronnToB. KoHcTaHTa
auccoumaummn. dakTopbl, BINAIOWME HA BEIMYMHY KOHCTaHTbI auccoumaummn. CBsidb KOHCTaHTDI
[uccoumnaummn co cTenenbio auccoumaumn. 3akoH pasbasneHuns. uccounaumsi Boabl. KoHcTaHTa
omccoumnaumn. MloHHoe npousseneHune. BnnsiHne Temnepatypbl Ha AMccoumalmio Boabl.
BonopoaHbiii nokasatenb. MNoHATMe 0 BydhepHbix pacTBopax. TpyLHOPaCTBOPUMbIE 3N1EKTPONMUTHI.
PaBHoBecve Mexay 0cafkoM U HacblWeHHbIM pacTBopoM. MponsseneHne pactsopumMocTu. Mmoponus
coneii. M'moponna coneri No KaTUOHy 1 No aHMOHY. MexaHunam rugponunsa. MonekynsipHble 1 MOHHbIe
ypaBHeHus rugponuaa coneii. CteneHb rugponusa. KoHcTaHTa ruaponmsa. Pacyetbl no cnocobam
BblpaXXeHMsl KOHLIEHTpaLMM pacTBOPOB. PelleHne pacyeTHbIX 3a4ad no 1-my n 2-My 3akoHam Paynsi.

Tema 6. Ouccouunauusi KNCNOT U OCHOBaHUM CunbHblie U cnabble anekKTponuTbl. MOHHOEe
npousseneHne BOAbl, BOOOPOAHbIN noka3sarenb (pH). FTmaoponua conen

TeCTVIpOBaHVIe , MPUMEpPHbIE BOMPOCHI:

Knaccudomkaums no arperatHoMy COCTOsIHMIO. ICTUHHBIE 1 KOnonaHble pacTBopbl. PacTBopeHune
Kak qon3nKo-xmMmyeckuii npouecc. MoHsTne pacTBopuTENb U PAaCTBOPEHHOE BellecTBO. Boaa kak
pacteopuTenb. [uarpamma coctosHms Boabl. ConbBataums v rmapartaums, conbsatbl U rnaparthbl.

TecTnpoeaHue , npmMMepHbIie BOMpoOChl:

PacTtesopumMocTb BewwecTs. BnusaHue Temnepartypsbl, AaBneHns, Nnpupoabl pacTBOPEHHbIX BEWECTB U
pacTBOPUTENS HA PACTBOPUMOCTb. 3akoH MeHpu. Cnocobbl BbipaXeHUst cocTaBa pacTBopa:
MONSIPHOCTb, HOPMaJIbHOCTb, MONSANIBHOCTb, MaCCOBas 1 MOfibHasa oonu. TpyoHoOpacTBOpUMblE
anekTponuTel. MNpounaseneHune pacteopumocTn. Kputepuii obpasosaHusi ocaakos. KonanratneHble
CBOWCTBA pacTBOPOB: 3aKkOoHbl BaHT-I odpdpa, Payna n ux cnpasennnsoCTb Ons pacTBopoB
9NEKTPONUTOB N HEINEKTPONUTOB. DNEKTPONUTUYECKAS ANCCoLMaLmns, MeEXaHN3M AuccoLmanmnn.
CunbHble 1 cnabble anekTponnTtbl. CTeneHb AMccoumnaumm anekTponuToB, BIUSIHUE Ha Hee
pasnnyHbix dpakTopos. KoHcTaHTa guccoumnaummn. 3akoH pasbasneHms Octeanbaa. MoHsTne 06
aKTMBHOCTMN MOHOB. Teopunmn KNCNOT U oCHoBaHMin AppeHunyca u Jlbtounca. ObMeHHble peakumm u
yCrnoBus Nx NpoTeKkaHns B BOOHbIX pacTeopax. duccounaumns Boabl, MIOHHOE NPOn3BeaeHNE.
BonoponHbin nokasarens (pH). HentpanbHble, KUCble 1 WenoYHble pacTBopbl. VHankaTopbl.
BydbepHble pacTBOpbl: NpUpoaa U MEXaHU3M OelicTBuS, BydoepHas eMKocTb. TnMaponn3 coneii:
MEeXaHW3M rmgponnsa, HannmcaHvue ypaBHEeHn No CTyNneHsM B MONIEKYNIAPHOM U MOHHOM doopMax ¢
ykaszaHuem pH cpenbl. BsaumHbin rugponna conein. BnnsHne npnpogsl conu, 3apana, paguyca
MOHOB Ha UX rmaponndyeMocTb. CTeneHb 1 KOHCTaHTa ruaponuaa. BnmsaHue KoHueHTpauui,
Temreparypbl 1 pH Ha cTeneHb ruagponusa conem.

Tema 7. KomnnekcHble coeaguHeHUus
YCTHbI ONpPOC , NPMMEPHbIE BOMPOCHI:

XunMnyeckas cBs3b B KOMMNEKCHbBIX COEANHEHNAX 1 0COBEHHOCTM UX CTpoeHns. KoopamHaumoHHas
HEHAaCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNs KOMMAEKCHbIX (KOOPAMHALMOHHbIX
coenvHeHun). Coctas KOMMNEKCHbIX COeAMHEeHNA. BHEWHAS 1 BHYTPEHHAS KOOPANHALMOHHbIE
cgoepbl.

YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCHI:

KaTtnoHHble, aHNOHHbIE 1 HENTpanbHble KOMMNeKCcbl. HoMeHknatypa KOMMIeKCHbIX COeAMHEHNIA.
TununyHble komnnekcoobpasosaTenu. KoopamHaumoHHoe yncno komnnekcoobpasosatens. TUnmyHble
nurangbl. @akTopsbl, onpenensowme cnocobHOCTb MONEKYN U MOHOB BbICTYNaThb B KAYECTBE
nurangos. MoHO 1 nonuaeHTatHble nuradbl. [pocTpaHcTBeHHaa KOHUrypaums KOMNNeKCHbIX
NoHOB. MBpmamnsaums aToMHbIX opbutanei kKomnnekcoobpasoBartens u NPOCTPaHCTBEHHAs
KOHCpurypaums KOMNnekCcHoro noxHa. uccoumnaums KOMANEKCHbIX MOHOB B pacTeBope. KoHcTaHTa
HecTomkocTh. PakTopbl, onpenensowme yCTONYNBOCTb KOMMIEKCHbIX MOHOB B PacTBOpE.

PernctpaumnoHHbIii HoMep am PAEKTPOHHBH
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Tema 8. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peaKLiumn
YCTHbI onpoc , NpyMepHble BOMPOCHI:

OKMCNNTENbHO-BOCCTAHOBUTENBHbBIE pPeakuun, Nx Knaccugukaumm (BHyTPUMONEKYNsipHbIE,
MEXMONEKYNSIPHbIE, CAaMOOKMCNIeHNe-caMoBoccTaHoBneHMe). [Moabop KoaPULMEHTOB METOAOM
3NEeKTPOHHOro banaHca.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

YpaBHeHne HepHcta. CTaHaapTHbLIN 1 peanbHblii NoTeHumanbl. BooopoaHbI 3NeKTpo4 U aNeKTpoLbl
cpaBHeHMs1. ManbBaHN4YecKne aNeMeHTbl. NEKTPOXUMNYECKUIA PSiL HANPSXKEHWIA METANOB.
Penokc-noteHuuan n HanpaeneHune npotekaHns OBP. SnekTpoxuMmnyeckas Kopposmst MeTansos,
cnocobbl 3aWnThl OT HEe. DNEKTPONN3 PacnnaBoB 1 PACTBOPOB Ha MHEPTHbLIX anekTpoaax. Cxemb
MPOLECCOB HA 9NEKTPOLAX.

Tema 9. O6ww,an XapakTepuctuka MetajizioB u HemeTannoB
TeCTI/IDOBaHI/Ie , NPUMEpPHbIE BOMPOCHI:

Obuwas xapaktepucTtnka Hemetannos. Bogopoa. CoeanHeHns Bogopoaa ¢ Metannamu u
HemeTannamu. FanoreHbl. Obwasn xapakTepucTuka ranoreHoB, NposiBNsieMast BafeHTHOCTb,
CpaBHUTENbHAS YCTONYMBOCTb MOJIEKYS, pacnpocTpaHeHne B npupoae. ['anoreHoBooopoabl U NX
CBOWCTBA.

TecTnpoeaHue , npmMMepHblie BOMpOChl:

Kucnopog. lNposensemas BaneHTHOCTb. Pusnyeckne n XmMmyeckmne CBOMCTBa KMCIopoaa.
MpumeHeHune. O30H. Cepa. OnekTpoHHas CTPYKTypa, NposiBNSemMas BafleHTHOCTb, CTPOEHNe
MONEKY/bl, annoTPONus, NPMPOLHbIE COeANHEHUS. XMUYeckmne caonctea cepbl. CepoBoaopoa,
nony4yeHne, xmumMmnyeckme n uaundeckne ceonctesa. CepoBoaopo Kak BOCCTAHOBUTEND.
KncnopogHble coenmHeHus cepbl. CepHas kucnota. duamyeckne n XMMmnyeckme CBOMCTBa CepHOM
KucnoTbl. B3anmonencTeme CepHoOM KUCNOTbl C MeTannamm n Hemetannamum. A3ot. A30T B npupoze.
BaneHTHble COCTOSAHNSA 1 CTeneHb OKMCNeHns a3oTta. A30THas kucnora n ee conu. Baaumoneincrtene
a30THOW KMCNOTbI C MeTannamm n Hemetannamv. AMMMaKk, Convm aMmMOHUS, UX TepMUYeckoe
pasnoxeHue. TepMUYecKoe PasnoxXeHne HUTPATOB, NX OKMCIUTENbHAS CNOCcobHOCTL. Pocgop.
Okcmnapbl doocgpopa. PocdopHbie KMCNOThl U ux conu. Yrnepon. izotonel yrnepoaa. MNpoctenwne
yrnesogoponbl. Okcuabl yrnepona. YronbHas kucnora n ee conu. KpemHuin. HaxoxneHue B
npupone. Okeua kpemHusl. KpemHueas kucnota, cunvkarbl. 2. Obwas xapakTepucTka Metansios.
AntomnHuin. HaxoxaeHue B npupoge. Okcna, rugpoken u conu antoMmHus. LLlenoyHosemenbHble
MeTannbl (Kanbumii, CTPOHUMIA, Bapwuii), 6epunnnii, MarHuin, nx okCuabl, rMApPOKCUAbl 1 CONK.
XecTkocTb BoAbl. LLlenoyHble MeTannbl. Okcuabl, NEPOKCULbI, TMAPOKCUAbLI U CONY WENOYHbIX
MmeTannos. MNepexoaHble MeTannbl. Oblwas xapakTepucTka NepexoaHblX aneMeHToB. MNepexoaHble
3NeMeHTbl kak komnnekcoobpasosartenu. Meab n cepebpo. Okecunabl Mean n cepebpa. Mapokcua
Menowu, conu Meam n cepebpa. KomnnekcHole coeanHeHns meam n cepebpa. Moarpynna LmHKa.
Obwas xapakTepucTmka aneMeHToB NOArpynnbl LMHKA, OKCUL U TMAPOKCUL LIMHKA, KOMMIEKCHbIE
COeVHEeHUs unHKa. XpoM: XMMUYeCckre CBOMCTBA, NposBnseMas BaneHTHOCTb. OKcnabl, XpoMoBas v
ONXPOMOBas KNCNOTbl. XpOMarthl 1 AuXpomarbl, UX B3aMHbIA Nepexom.
OKuncnuTenbHO-BOCCTaHOBUTENbHbIE CBONCTBA XpoMa. MapraHew: HaxoxaeHue B npupoae,
xmMmmnyeckue ceorcTaa. Okcnapl MapraHua, OKUCNUTENbHbIE CBOWCTBA NEPMaHraHarta B pasnnyHblX
cpepnax. Xeneso: okCuabl, rmapoKCuabl, CONMN, KOMMIEKCHbIE COeANHEHMS.

Tema 10. BBepeHue B opraHN4eckyro xummio. OCHOBHbIE MOHATUS OpPraHN4YecKon XuMmMmn
KoHTponbHas paboTta , npuMepHble BONPOCHI:

- [NoHATNE 3NEKTPOHHOro N NPOCTPAHCTBEHHOIO CTPOEHUS. Buabl XuMnyecknx cessei B
opraHnyeckmx Monekynax: KoBaneHTHas, MoHHas, sogopogHas. Vix xapakrepucrtuka (onuHa,
3Heprus, NonspHOCTb, NONAPU3YEMOCTD). - [1Ba MexaHn3Ma obpa3oBaHMs KOBANEHTHON CBS3W.
Curma- n nu-cesa3n.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET
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- ATOMHble opbuTanu anemeHToB 2-ro nepuona. CemmnonspHas CBs3b B X COEANHEHUSIX.
OnekTpoHHAas KOHUrypaums atoma yrnepona. KoHuenums rubpnonsaumm n BaneHTHble COCTOSHNS
aToma yrnepoga. - VIHoyKUMOHHbBIR (MONAPHbIA) SCPdIEKT 1 SNeKTPooTpuLaTENbHOCTL 3N1EMEHTOB. Ero
HanpaBNeHHOCTb, pacnpoCcTpaHeHne n 3aTyxaHue. - ConpsxeHne B MONEKynax opraHn4yeckmnx
COEVHEHUI, YCNOBUS €ro BO3HMKHOBEHUS. DGAEKT CONPSXEHMS, €ro0 HanpasieHHOCTb U
pacrnpocTpaHeHune. Meton BaneHTHbIX CBSA3€EW B ONUCaHMUM 3MEKTPOHHOIO CTPOEHNS OpraHn4ecKmnx
monekyn. I'padomyeckne cnocobbl 0ToOpaxeHns nepepacnpeneneHnst 3NeKTPOHHON NNOTHOCTY B
MOneKynax B pesynbraTte NHOYKUMN N CONPSXEHUS (MPsSIMble U KPUBbIE CTPESKN, HELLENOYMUCTIEHHbIE
CBS31, CUMBO/INKA Pe30HaHca).

Tema 11. NpepenbHbie n HenpeaenbHble anudaTnyeckue yrnesonopoabl
YCTHbI 0NpocC , NpYMepHble BOMPOCHI:

PeweHwne 3anau.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

PeweHne 3apgay. 1. Hanuwmnte cxemy peakuuun n gante HassaHue yrnesogoposy, KOTopblia
obpasyeTcsi Npu HarpeBaHUn ¢ rMAOPOKCUAOM HaTpus cneaytowmx sewecTs: a) CH3CH2CH2COONa;
6) CH3CH(CH3)CH2COONa. 2. Hanuwwute chopMynbl HUXecneayowmx yrneson0poaos: a)
2,2-guMeTunnrekcan; 6) 2,3-oumetun-3-atunrekcaH; B) 2,3,4-TpMMeTUNNEHTAH; ) 2,5-OMMeTUNrekcaHx;
n) 2,2,3,4-TeTpameTvnrekcan; e) 2,4,4,5-tetpametunrentaH. 3. Kakue yrneesogopoasl obpasytorcst
npu cnHTese Biopua, ecnn MetaniMyeckmm HaTpueMm OencTsoBartb Ha cneaylolme CMecu
ranoreHankunos: a) 6poMUCTbI 3TUN 1 BPOMUCTLIN 3TuA; 6) 2-Moa-nponaH u 2-noa-2-metTunbyTaH; B)
MoOnCTbI ByTVMA 1 AoAUCTBIR Nponui. Hanuwmnte cxeMbl peakunii 1 Ha30BMUTE 0O6pasyoLLNECS
yrnesogopoapl. 4. Hannwwnte cxeMy nonydeHust n3obyTtaHa nobbiM CnocoboM 1 ypaBHEHNS peakLunii
€ro HUTPOBaHWS 1 CynbdooxnopuposaHms. 5. [Npu TepMmnyeckom pacnage opraHN4eckoro
coeavHeHns 0b6pasytoTcs paavkanbl: U30NPONUIbHbIA, METUNBHBIA 1 TPET-OyTUNbHbIA. PacnonoxuTe
9TV paguvkansl B psg no yBeM4eHNIo BPEMEHN MX CYLWECTBOBaHMS.

Tema 12. ApoMmaTuyeckue yrnesonoponbl
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:
PeweHve 3anau.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

1. Ncxops n3 6eH3ona, nonyymte n-6pomMauetodeHoH (MCXOOHbIE BEWeCcTBa ? XNopaHrnapua
ykcycHow kmucnotbl (CH3COCI) n MmuHepanbHble peareHThl). 2. Kakme coeauHeHns obpasyoTcs npu
okucneHuun aTunbeHsona, 6eHsanbaernaa, CTMpona, M3OMepHbIX KCUIO0MOB NePMaHraHaToM Kanns?
3. Hanuwwnte peakumio 6poMMpoBaHnNS B apoOMaTMYECKOE KOMbLO CNedyoWwmx COeAUHEHNIA: )
atunbeHsona, 6) HUTpobeH3ona. Kakoe M3 aTnx ABYX COEANHEHWUIA BCTYNaEeT B peakuuio
6pommpoBaHus nerye? Mouemy? LainTe ob6bscHeHMe. 4. HannwmnTe ypaBHEHNS peakumii
B3anmopencTens beHsona (B npucytcteum AICI3) co cnenyrowmmm BeWEeCTBaMN: XNOPUCTbIM
METUIOM, XJIOPUCTbLIM 3TUIOM, XIOPUCTLIM M3OMPOMNUIOM, XNOPUCTLIM 6eH3MnoM. MNpuseonTe Ha
npuMepe 0OHOM peakLmm MexaHuaMm. 6. Kakne npoaykTbl MOHOHUTPOBAHWUS MOy4alTCs npu
HUTPOBaHWM CNeayoWnx BEWeCTB: Tonyona, aTunbeHsona, 6eH30ncynbgokmcnoTbl? Kakme na atunx
coenvHeHunin ByaoyT nerye BCTynatb B peakumio HUTpoBaHMA? 7. Hanuwnte peakumm nony4yeHns
cnepnytowmx yrnesogoponos no cnocoby ®punens-Kpadrca: a) atunbeHsona, 6) nsobytunbeHsona,
B) nponunbeHsona. 8. Hanunwunte cxemy CynbqUPOBaHNS N-HATPOTONyona.

Tema 13. NanoreHnpou3sBoaHbIE YrNeBOAOPOOOB
TecTupoBaHue , NpUMepHbIE BONPOCHI:

PeweHne 3anav.

TecTnpoBaHune , NpMMepHble BOMPOCHI:

1. KakoBa cTpykTypHas gpopmyna 6pommnaa C3H5Br, ecnu oH He pearnpyeT ¢ KCN n AgOH, a npu
nercteumn 6pommncToro Bogopoaa obpasyet 2,2-gmbpomnponan? 2. [laiite Ha3BaHUS ranonaHbiX
ankunoB, N3 KOTOPbIX MOXHO NOMYYUTb NO peakumn Biopua 2,5-gumetmnrekcan? Kakownm ranovmoHbii
ankunn Hanbonee uenecoobpas3Ho NPMMEHNTb B AaHHOM cnydae? 3. Onpenennte CTpOeHne BelecTsa
coctaea C4H9l, ecnun n3secTtHo, 4TO Npu OENCTBUN HA HErO CMMPTOBOMO pacTBopa Weno4yu
nony4aeTcs yrnesogopon, UMerLWnin amnmpuyeckyto coopmyny C4H8. 910t yrnesogopon npu
030HUPOBAHNM U NOCNEAYIOWEM Pa3N0XEHNN 030HMAA BOLOW 06pasyeT TONbKO OOHO BELECTBO.
HanuwwuTe ypaBHeHMsa NepeyncrnieHHblX peakuuii.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Tema 14. NoToKoBas KOHTPOJIbHasA paboTa "YrneBoaopoabl, ranoreHNpPon3BoaHble
yrnesonoponos"

KoHTponbHas pabota , npuMepHblie BONPOCHI:
TecTnpoBaHue.
KOHTpONbHas paboTa , NpUMepHbie BONPOCHI:

1. Hannwwute cTpykTypHblE (OOPMYNbl COEAMHEHWIA: a) 2-XNopneHTeH-2; 6) 3-BTopbyTnnrenTtnH-1; B)
2,3-ommeTnn-6-aTnnoktagueH-1,7; r) HuTpoberson; o) 1,2,5-tpumeTnnbeH3on; e) BUHMNGpomMn L. 2.
Kakuve yrnesogopobl nony4arca npu GenNCTBMM LMHKA Ha cneaylowmne OuranoreHnpon3soaHbie:
2,3-onbpomneHTaH, 2,3-anbpom-2-metnnneHTtaH. 3. MNpennoxute Nyt cnemytowero nepexona:
2-bpom-3-meTunbyTtaHa B 2-6poM-2-MeTunbyTaH. 4. HanmwmuTe cTpyKTypHYytO OpMyny COeanHEHNS
no 6pyTTo-chopmyne C5H10 1 npooykTam XMMUYECKNX NPEBPALLEHWIA: - KAaTaNnNTUYeCcKoe
rmopupoBaHne naet 2-MeTunbyTaH, - rmapobpoMmMpoBaHne B NPUCYTCTBUN NEPEKNCH C
nocnegytouweri 06paboTkon HaTpmeM (peakuus Biopua) npnBoauT K 2,7-guMetunoktady. Hanvwmre
ypaBHeHns peakumni.

Tema 15. CnupTbl U NpoOCTbIe 3¢PUpPbI
YCTHbI ONpoC , NPUMEpPHbIEe BOMPOCHI:
PeweHve 3apau.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

2. [1Ba n3omMepHbIX amuioBbIx cnvpTa nog geinctenem PCI5 0bpasyroT ranonanpons3soaHble,
LEernopoxnopupoBaHne KOTOPbIX 0aeT O4MH U TOT Xe ankeH: 2-MeTunbyTteH-2. Hanvwute
CTPYKTYPHbIE OOPMYIbl UCXOLAHbIX CNUPTOB. 4. YKaxuTte, KakoBa CTPYKTypa CoeIMHEHNS coCcTaBa
C5H120, ecnu n3BecTHoO, 4TO NpK AernapupoBaHnm ero obpasyeTcs anboerna, npu
B3aUMOOENCTBUN C 3TUIMArHNOpoOMMOOM BblAENSeTCA 3TaH, a Npu germaparaumm obpasyetcs
2-MeTunbyten-1? 5. Kakoe cTpoeHune umeet yrnesogopon coctasa C5H10, ecnv n3BecTHO, 4TO Npw
KatanmTn4ecKoM rmapupoBaHMmn ero nonyyaetcs 2-metnnbytaH, a npu s3ammoneiictemm ¢ HCI -
BELLECTBO, KOTOPOE, MMApPONn3ysich, NpespallaeTcs B CMPT, Npy OKUCNeHMn cnmpTa obpasyetcs
KETOH.

Tema 16. Anbaoernabl N KETOHbI
YCTHbI ONpPOC , NPMMEPHbIE BOMPOCHI:
PeweHne 3anav.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

1. Hanmwwure cTpykTypHblE (OOPMYNbl 1 HA30BUTE MO CUCTEMATUYECKO HOMEHKNATYpe cnenyowme
COEOVHEHMS: NPOMUOHOBLIA anbaerna, TPUMETUNYKCYCHbIA anbaernm, KPOTOHOBbI anbaerng,
N30MaCNSHbIA anbaerna, METUIM30NPONUIKETOH, ANSTUKETOH, M30BaNIEPUaHOBLIA anbaerua.
3amectutensmu. MNMpueennTe cxembl peakuuid. 2. MNpy NOMOLWM KaKNX peakuuii u B Kakmx yCNoBUSX
MOXHO OCYLWEeCTBUTb Ciedylowme npespalleHus: a) ataHanb — 1,1-gmxnop-2,3-ambpombyTaH, 6)
aTaHanb — 3-X10pMacnsHbIA anbaernm, B) aueToH — AMUM30NPONUIOoBbLIA aup, ) aueToH —
2,3-gumeTtunnbyTtaHon-2? Hanuwnte ypaBHEHNS peakuuii.

Tema 17. Kap6oHoBble KUCNOTbl. O6LLMe NOHATUS 06 OKCO- U aMMHOKMUCIOTaX
TecTmpoBaHve , NPMMEpPHbIe BOMPOChI:

TecTtuposaHue.

TecTUpoBaHue , NPMMepHbIe BOMPOCHI:

1. Kakune yrnesooopobl Nony4atoTCs U3 HAaTPUEBOW CONM TPET-OyTUNYKCYCHOWM KNCNOThI: @) Npw
anekTponuae, 6) npu cnnaeBneHnn ¢ TBEPAbIM rMAPOKCUAOM HaTpusa? 2. Hanuwnte ypaBHEHNS
peakuuii rmaponnsa cneayrwmx CoeanHeHnii: a) a,a-anbpoMnponMoHOBON KUCNOTLI, 6) 3TUNOBOro
adpmpa ANXnopykCyCHOM KMCNOTbI; B) Y,Y?ANXNOpBanepoHMTpuna.

Tema 18. AMMHbI N Ana30COeaUHEHNSI
KoHTponbHas pabota , NpyMepHble BONPOCHI:
KoHTponbHas paboTa.

KOHTpONbHas paboTta , NPUMEpPHbIE BOMPOCHI:
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1. Knaccngoukaumsi aMmmHoB, ocobeHHOCTM ux naomepumn. HomeHknatypa . MNonyyeHvne aMMHOB: 13
ranoreHankaHoB, BOCCTAHOBIEHNEM HUTPOCOEANHEHNIA, OKCMMOB, aMUA0B 1 HUTPUNOB KapOOHOBbIX
KncnoTt. 2. Peakuunn aMUHOB: anknnnposaHue, aununuposanne. OTHOLWEHNE NePBUYHbIX, BTOPUYHBIX 1
TPETUYHbIX aMUHOB K OKUCNEHWIO, AEACTBUIO a30TUCTOM KMCNOTbl. YeTBEPTNYHbIE aMMOHUEBLIE
OCHOBaHWS U X CONW.

Tema 19. MoHoO- 1 gucaxapuabi

YCTHbI ONpocC , NpYMepHble BOMPOCHI:

Yrnesogbl.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

1. MoHocaxapugbl 2. Oucaxapuabl 3. [Nonncaxapwipl

Tema 20. NMoTokoBas KOHTpONbHasA pabota "Kucnopon-, asorcoaepxaiime opraHudeckme
coeaouHeHus, yrnesoapbl"

TecTupoBaHue , NpMMepHbIE BONPOCHI:
PeweHne 3apau.
TeCcTMpoBaHMe , NPUMEpPHbIE BONPOCHI:

1. HanuwmTte cTpyKTypHbIE OOPMYNbl Ceayowmx CoeANHEHNIA: @) M30NPONUIOBLIA cnvpT; 6)
2-MeTUN-2-XNOPNeHTaHonN-3; B) ANSTUNOBBIA 3CPMP; ) YKCYCHbIA anbaerni; o) 4-MetTunneHTaHanb; e)
amu NPOMNMOHOBOW KMCNOThI; X) 2,2-AMMETUNTENTAHOH-3; 3) XNOPaHrMapuL N30MACISIHON KUCOTbI.
2. Hannwwute ypaBHEHUSI peakumii: a) BHYTPUMONEKYNSAPHOW aernapartaummn 6ytaHona-2; 6)
nponaHona-2 ¢ HaTPWEM; B) LWENOYHOro rmaponmnaa 1,2-0MxnopaTtaHa; r) auetoHa ¢
n3onponunMarHMnbpoMmnaoMm, ganee ¢ BOAON; 1) aTunarta HaTpus ¢ TpeT-6yTunbpoMnaom; e)
YKCYCHOW KMCNOTbl C METUNOBBLIM cnnpToM. 3. OcyliecTBMTE LieNoYKy npespaleHunii: Hanuwnte
yPaBHEHUSI peakLMii, faiTe Ha3BaHWs NOMYYEeHHbIM NPOOYKTaM.

Tema 21. Tema 22. BBegeHue B aHanUTMYeCKyro xumumio. Uctopusa pasButus aHaIMTM4eckomn
XUMUK. NoHATNE O XMMUYECKOM aHanuse.

YCTHbI ONpoc , MpUMEpPHbIE BOMPOCHI:
OCHOBHbIe 3Tarbl Pa3BUTUS aHANUTUYECKON XMW, AKTyarnbHble 33434y aHaNUTUYECKOM XUMIN.

Tema 22. Tema 23. TeopeTMyeckme OCHOBbI aHaNUTUYECKON XMMUMN: XUMMYECKOe paBHOBecHe B
pacTBopax aneKTponuToB, NOHATUE O BycpepHbIx cuctemax. NMpumeHeHne 6ycpepHbIX cUCTEM B
XUMUYECKOM aHanu3se NpupoaHbix 06bekToB. BychepHbie cuctembl B npupoae.

YCTHbI ONpoC , NPYMEpPHbIE BOMPOCHI:
BydepHoe nencteme. bBydepHble cucTembl.

Tema 23. Tema 24. T'naponus conen: nogasneHne N ycuneHme rupgponusa. NoHsatmne o6
aHanUTU4YeCcCKUux peakuusix. Tunbl aHaNIUTUYECKUX peakLUN.

YCTHbI ONpOC , NPUMEpPHbIEe BOMPOCHI:
'moponus conen. Tunbl rugponuada. KoHcTaHTa ruaponusa. Tunbl aHannTN4eckKnx peakumm.

Tema 24. Tema 25. lNoHATME 0 KayeCTBEHHOM U KonuyecTBeHHOM aHanu3e. Metoabl
MMKPOKO/IMYECTBEHHOIO aHann3a: npegenbl 06HapyXeHns, obnactb NPUMMeHeHUs

Tema 25. Tema 26. MeToabl KOMUYECTBEHHOIO aHaNU3a: rPaBUMETPUs U TUTpUMETPUS. OTAnuus,
o6nacTb NpMMeHeHusl, NPenMyLLLeCTBa U HeO0CTaTKN

YCTHbI onpoc , NpyMepHble BONPOCHI:

Otnnyms rpaBuMeTpnn ot TUTPUMETPUN. Obuwas XapakTepucTumka rpaBuMeTpunn. MeTonabl ocaxaeHus
1 oTroHkn. Obwas XapakTepuncTtnka TnTpuMeTpmnyecknx MetonoB aHann3a.

Tema 26. Tema 27. [poMeXyTOUYHbIA KOHTPONb 3HaHMI. MoToKOBasi KOHTPONbHasA paboTta no
Teme: "TeopeTnyecKkme OCHOBbI aHANIUTUYECKOU XUMUN".

KoHTponbHas paboTa , npMMepHbie BOMPOCHI:
KoHTponbHas paboTa.

Tema 27. Tema 28. MeToabl TUTPUMETPUYECKOrO aHanu3a: obuias xapakrepucrtmka. OCHOBbI
KUCNOTHO-OCHOBHOIO TUTPOBaHMUs1, CNOCOObI 06HapyXeHUsi TOYKN 3KBUMBaNEHTHOCTM.
Knaccudmkauusi MHAMKaTOpPOB KUCIOTHO-OCHOBHOIO TUTpoBaHUSA. KpuBbie TUTPOBaHUS.

YCTHbI onpoc , NpyMepHble BOMPOCHI:
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Obuwas xapaktepucTtnka TMTpuMMeTpuyecknx Metogos aHanmaa. KucnotHo-ocHoBHOe TUTPOBaHMe.
Ankanumetpusi n aunanmetpus. NMoHSATNE O KMCNOTHO-OCHOBHbIX UHAMKATOPaX.

Tema 28. Tema 29. OcagutenbHoe TUTpOBaHMe: TPe6oBaHUSA K peakLUsiM, MeToAabl
06HapyXeHUs TOUKN 3KBUBANIEHTHOCTU, 06N1acTb NPUMEHEHUS.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

OcaputenbHoe TUTPOBaHME: CyWHOCTb, 06nacTb NpuMeHeHus. MeToabl ouKcaumm KOHEYHON TOYKHN
TUTPOBaHUS. ABCOPOLIMOHHBIE NHANKATOPDI.

Tema 29. Tema 30. OKUCNUTENBHO-BOCCTAaHOBUTENIbHOE TUTPOBaHUSA: TPeOOBaHUSA K peakLUsM,
cnocobbl 06HapyXeHUs KOHEYHON TOYKM TUTpoBaHus. Pepokc-uHaukaropbl. Knaccudukaums
MeToA0B pefoKCMeTpuUM.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

MeToqbl penokcMeTpun: CywHOCTb, obnactb NPUMEHEHUA. MeToqpbl doukcaunm KOHEYHOW TOYKMK
TUTPOBAHNA. HOFpeLUHOCTVI.

Tema 30. Tema 31. KomnnekcomeTpuyeckoe TMTpoBaHue: TpeboBaHUS K peakLUsM,
Knaccmcpmkaumusa MeTonoB, CNocobbl 06HapPY)XEeHU KOHEYHOM TOYKWN TUTPOBaHUA,
MHOuKaTtopbl. BBeaeHue B rpaBuMeTpuio: Knaccucpukauus MeToO0B, MPUYUHBI 3arpsi3HEeHUs
0CaaKoB, Cnoco6bl Nony4YeHUs aMopHbIX U KpUCTaNNIMYEeCKUX OCanKoB.

YCTHbI ONpoC , MPUMEpPHbIE BOMPOCHI:

Obwas xapaktepuctuka n obnactb NPUMEHEHUS KOMMIEKCOMETPUYECKOro TUTPOBaHNS. OCHOBHbIE
TUTPaHTbl. MeToabl domKcaumnm KOHEYHO TOYKN TUTpoBaHMs. KoMnnekcoHoMeTpus.

Tema 31. Tema 32. UToroBbii KOHTPO/b 3HaHMN. NOoTOKOBas KOHTPONbHasA paboTa "Metoabl
Konn4yecTBeHHOro aHanusa'".

KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:
KoHTponbHas paboTta no npoaeHHOMy Matepuany.
Utorosasa chopma KOHTpoOns

9K3aMeH (B 1 cemecTpe)

Utorosas ¢popmMa KOHTponsi

3a4eT (B 2 cemecTpe)

Utorosas ¢popmMa KOHTponsi

9K3aMeH (B 3 cemecTpe)

MpuMepHbIe BONPOCHI K MTOrOBOW (DOPME KOHTPONS
Obwas n HeopraHnyeckas XMMns

1.OCHOBHbIE NOHATUSA U 3aKOHbI XMUKN. OCHOBBI ATOMHO-MONEKYNAPHOro y4eHus, atoMbl, MONeEKynbl.
KonunyecTtBo BellecTBa. MOﬂﬂpHaﬂ Macca, SKBMBANEHT. 3aKOoHbl CoxXpaHeHnsa MaccChbl BelecCTBa,
nocTtosiHcTBa coctaBa. ObnacTtu ux NPUMEHeHus. OCHOBHbIe ra3oBble 3aKOHbI.

2. OCHOBHble Knaccbl HEOpPraHW4yecknx coeanHeHnin. OKkcnapl, OCHOBAHMUS, KUCNOTbI, CPeaHue,
KWUCMble 1 OCHOBHbIE, ABONHbIE, CMELAHHbIE U KOMMIEKCHbBIE CONU: UX NOMyYeHNe, CBOMCTBA 1
HOMeHKnaTypa.

3. CtpoeHne atoma. Teopusa bopa. KBaHTOBO-MexaHM4eckas Moaenb atoma.
KopnyckynsipHo-BonHoBOM gyanuam. MNpuHumn HeonpeneneHHocTn Mein3eHbepra. BonHoBowi
xapakTep ABUXEHUS 3NeKTpoHa. dnekTpoHHoe obnako. BonHoBas dpyHkums. MnoTHOCTb
pacnpeneneHns anekTPoHHOro obnaka B atoMe. QHepreTnyeckme YpoBHM B atoMe. XapakTepucTmka
COCTOSIHUS 9NIEKTPOHA B aTOME CUCTEMOW KBAHTOBbIX YMCEN, NX (PU3NYECKUIA CMbICT. ONEKTPOHHbIE
opbutanu. MNMopsnok 3anonHeHNs opbutanei B atoMe: NPUHLMN HAUMEHbLLER SHepruun, npasuna
Kneukosckoro, npuHuun lNaynu, npasuno ['yHaa.

ATOMHbIE S-, p-, d-, f- OpBUTann. DNEKTPOHHAA KOHPUrypaLns aTOMOB U MOHOB 3/IEMEHTOB
nepnoan4yeckon CUCTEMBI.
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4. MNepuoamnyeckunii 3akoH [.1.MeHneneesa. CoBpeMeHHas hopMynmpoBka 3akoHa. lNepunogunyeckas
C/CTEeMa Kak eCTeCTBEHHas Knaccugmkaumns aNeMeHTOB N0 CTPOEHMIO UX 3NTEKTPOHHbBIX 0B0NOYEK.
[Meproamyeckne CBONCTBA aTOMOB M MOHOB 3/1IEMEHTOB. 3aCENEHHOCTb BHELWHEN 9EKTPOHHOM
060104KN. ATOMHbIE N MOHHbBIE PAANYChl, X UBMEHEHME B rpynnax 1 nepuonax. SHeprus MoHN3aumm
N CPOLCTBO K 3M1EKTPOHY. DNEKTPOOTPULATENbHOCTb.

5. Xummnyeckas cBasb. [pupona XmMm4yeckom cBa3n. XapakTepucTka CBA3un. Tumbl XMMUYECKON
CBSI3M (KOBaNeHTHas , MOHHas, MeTannnyeckas , BogopoaHas). KopaneHtHas cBsi3b. OOMEHHbIN
MexaHn3Mm 0bpasoBaHus cBsA3u. MongpHas n HenonsipHas KOBaNEHTHas CBSA3b.
JlOHOPHO-aKLLeNTOPHbI MEXaHN3M 0Dpa30oBaHUS KOBANEHTHON cBA3n. CBONCTBA KOBANEHTHOI CBS3M
(HanpaBNeHHOCTb, HACbIWAEMOCTb, NONAPMU3yeMocTb). MeTog BaneHTHbIx cBasen. Curma- n nu-
cBsi3un. Mmbpunansauuns opbutanei, Buabl rmbpnamsaunm atoMHolx opbutanei. (sp, sp2, sp3, sp3d,
d2sp3). MeomeTpus Monekyn. BaneHTHOCTb XMMUYECKUX 3NIEMEHTOB.

VloHHas cBA3b. HeHaI'IpaBJ'IeHHOCTb 1N HEHaCbILWaEeMOCTb MOHHOW CBA3MW. CprKTypa N MPOYHOCTb
NOHHbIX coeanHeHnin. CTeneHb OKUCNEHNS 3N1IEMEHTOB.

MexmonekynsipHoe B3anmMogencTene: cneumgomnyeckoe MexXmonekynsapHoe B3anmMogencrene
(BoooOpoOLHbIE N [OHOPHO-aKUENTOPHble CBA3W), cunbl BaH-nep-Baanbca (opueHTaumnoHHble |
WHOYKUNOHHbIE , AMCNEPCNOHHbIE B3aMMOLENCTBUS).

6. XumMnyeckas TepmogmHammka n kmHetuka. XmMn4eckoe pasHoBecue. BHyTpeHHSAS sHeprus
cucTeMbl. SHTanbnus. NepBblii 3aKOH TepMoaAMHaAMMKK. 3akoH [fecca n cneacTBus U3 Hero.
SHTanbnus 06pas3oBaHNs BeWeCcTBa, CTaHAAPTHbIE YCNOBUS U CTaHOAPTHOE COCTOSIHNE BELLECTBa.
Tepmoxmmuyeckue pacyetbl. Mepa ckopocTtu peakumii. [NMopsaok n MONEKyNnsSpHOCTb peakLunia.
OCHOBHOW 3aKOH XMMUYECKON KUHETMKM - 3aKOH AencTeusa macc. KoHcTaHTa ckopocTu n ee
OM3MNYECKUI CMbICN. 3aBUCMMOCTb CKOPOCTW peakumm OT TemnepaTypbl. TemnepaTypHblIi
KoappULNEHT.

Teopus akTUBHbIX COyAapeHnin. QHeprus akTmeaumum. Teopusi NPOMEXYTOYHOro KOMMiekca.
BnnsHne katannaatopoB Ha CKOPOCTb XMMUYECKMX NpoueccoB. ABTokatanus. Katanus B buonorun.

ObpaTMOCTb XMMUYECKNX peakunii. Xummnydeckoe pasHosecue. MpuHuun Ne-LWaTenbe. BnusiHne
pasnnyHbIX PakTOPOB HA XMMNYECKOe paBHOBECHE (KOHLIEHTpaLMK BELWECTB, TeMnepaTypbl,
NaBneHuns).

7. Bopa. PactBopbl. XapakTep cBsideii B Monekyne Boabl. CTpykTypa Boapbl. BoooponHas cBsi3b.
duramnyeckme n xMmMmyeckne CBOMCTBa Boabl. [lnarpamma cocTosiHus Boabl. Boaa kak pactsoputenb.
KoHueHTpaums pacTBopoB 1 cnocobbl ee BbipaxeHusi. PacTBopnMocTb ra3os B Boae. 3akoH 'eHpw.
PacTBopeHue kak praunko-xmMmuyeckmii npouecc. CBoincTBa pasbaBneHHbIX pacTBOPOB
HeanekTponmToB. 3akoHbl Payns. 3aBuCcMMOCTb TEMMepaTypbl KUNEHNS 1 3aMep3aHust ot
KOHLeHTpauun pacteopoB. OcMoTnYeckoe AaBreHne pacTBopoB. Kprnockonmyeckuii u
36yNNmMoCKONMYeCcKnin MeToabl ONpeaeneHns MoNeKkynsipHbIX MacC PacTBOPEHHbIX BELLECTB.

PasbaBneHHble pacTBOPbI 3NEKTPONUTOB. 30TOHMYECKM koadddouumeHT. CTeneHb 1 KOHCTaHTa
avccoumaummn pasbasnieHHbIX PacTBOPOB 3N1eKTPonMToB. 3akoH pasbasneHus OcTBanbaa.
AKTVBHOCTb 1 KOSPPULIMEHT aKTUBHOCTU. KOHCTaHTa KMCNIOTHOCTM U OCHOBHOCTM.

Twvnbl XMMUYECKUX paBHOBECUIA B pa3baBneHHbIX pacTBopax anekTponuntos. [NponsseneHue
pactBopuMocTU. MloHHoe npousseneHune Boapl, pH pactBopos. MoHsATMe 0 BydhepHbIX pacTBOpax.
Mmoponua coneir. CteneHb 1 KOHCTaHTa ruaponunsa. CoBpeMeHHasi Teopust KUCNOT Y OCHOBaHUIA.

8. KomninekcHble coeanHeHns. KoopanHaumoHHas teopus BepHepa. NMpupona v tunbl
Komnnekcoobpasosatenei n nuraHaos. KoopanHaunoOHHOE YCNO LEHTPaNbHOro atoma,
JEHTaTHOCTb NMraHaoB, BHYTPEHHSS U BHELWHSAS cdoepa KOMMIEeKCHOro coeauHeHuns. HomeHnknarypa.
N3omepurs KoMnnekcHbix coeanHeHnii. CTyneH4yaTble U 06Wwme KOHCTaHTbl YCTONYNBOCTH.
ONEKTPOHHOE CTPOEHME KOMMNEKCHbBIX COeAMHEHWNA MO METOLY BaneHTHbIX CBA3EW 1 Teopuin
KpUCTann4eckoro nons.
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9. OKMCNMTENBHO-BOCCTAHOBMTENBHBIE NpoLEecChl. PaBHoBecKe meTann/pacTBop, ABONHOWM
anekTpuyeckuin cnoit. YpasHeHne HepHcta. CtaHOapTHbIV 9NEKTPOAHbIN NoTeHUman. BooopoaHbiv
anexkTpof. Pag HanpsxeHwnin metannos. [ anbBaHU4eckne anemeHTbl. Kopposns metannos. Tunbl
OKMCNNTENbHO-BOCCTAHOBUTENbHbBIX peakunin. Ponb cpenbl. BaxHenwmne okncnutenu un
BOCCTaAHOBUTENN. HanpaBneHne peakuuini okmcneHms - BocctaHoBneHms. Cnocobbl nogbopa
KO30OMLMEHTOB OKNCANTENbHO-BOCCTAHOBUTESbHbBIX PeakUnii. NeKTPonms Kak
OKNCNUTENbHO-BOCCTAHOBUTENbHbIM NpoLueccC.

10. Obwas xapakTepuctmka Hemetannos. Bonopon. CoeanHeHns Bogopona ¢ Metannamm un
HemeTannamu. Manorexbl. Obwas xapakTepucTrka ranoreHoB, NposiBnsemMast BaNeHTHOCTb,
CpaBHUTENbHAs YCTOMYMBOCTb MONEKYN, pacrnpocTpaHeHne B npupode. [[anoreHoBoaopoabl v NX
ceowcTtea. Kncnopog. lNposiBnsemas BaneHTHOCTb. Puamnyeckne n XxumMmnyeckme CBOMCTBa K1cnopoaa.
[MpumeHeHune. O30H. Cepa. dneKkTpoHHAas CTPYKTypa, NposiBnsemMas BaneHTHOCTb, CTPOEHME
MONEKY/bl, anfnoTPoNus, NPMPOLHbIE COeANHEHUS. XMUdeckmne caonctea cepbl. Ceposoaopoa,
nony4yeHune, xmummnyeckme n uaundeckne ceonctesa. CepoBoaopos Kak BOCCTAHOBUTEND.
KucnopogHble coenmHeHuns cepbl. CepHas kucnorta. duamyeckne n XuMmnyeckme CBOMCTBa CepHOM
Kucnotbl. B3anmogencteme cepHom KUCNOTbl C MeTannamm n Hemetannamum. A3oT. A30T B npupoe.
BaneHTHble COCTOSAHUSA 1 CTeneHb okMcneHns asoTa. A3oTHas kucnorta n ee conu. Baanmopnencreme
a30THOW KMUCNOTbl C MeTannamMm n Hemetannamu. AMMrMak, Conu aMMOHUS, UX TEPMUYECKOE
pasnoxeHue. TepMUYECKOe Pa3NoXeEHNE HATPATOB, NX OKMCIUTENbHAsS CNOCcobHOCTL. Pocgop.
Okcunabl goocgpopa. PocdhopHbie KNCNOThl U ux conu. Yrnepon. izotonel yrnepoaa. MNpoctenwmne
yrnesogoponbl. Okcuabl yrnepoga. YronbHas kucnota u ee conu. KpemHuin. HaxoxgeHwve B
npupoge. Okena kpeMHus. KpemHrnesas kmcnota, CUAnKarThbl.

11. O6was xapaktepucTvka Mmetannos. AntoMuHuiA. HaxoxaeHve B npupoae. Okcua, ruapokcna u
conu antommHus. LLlenoyHo3emenbHble MeTannbl (Kanbunii, CTPOHUMIA, 6apwii), 6epunInin, MarHnii, nx
oKcuapl, rMapoKcuabl 1 conun. XecTkocTb Boabl. LLlenoyHblie Metannbl. Okcmabl, nepokcuabl,
FMOPOKCUAbI N CONK LWENoYHbIX MeTannoB. MNepexoaHble metannbl. Oblwas xapakTepmucTmka
nepexoHbIX 3NeMeEHTOB. NepexoaHble aneMeHTbl kak komnnekcoobpasosatenn. Meap n cepebpo.
Okcunobl Meau 1 cepebpa. MNvapokecna meon, conn meam n cepedbpa. KoMnnekcHole CoeanHeHns
mMenu n cepebpa. MNoarpynna umHka. Obwas xapakTepucTnka aneMeHToB Noarpynnbl LMHKA, OKCUA W
rMAOPOKCUA LMHKA, KOMMNMIEKCHbIE COeAMHEHMS LMHKA. XPOM: XMMUYECKNe CBONCTBA, NPosBnsemMas
BaNeHTHOCTb. OKCuAabl, XpOMOBas U AMXPOMOBAS KMCNOTbl. XpoMaTbl 1 AUXpOMaThl, X B3AUMHbIV
nepexon. OKNCANTENbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA XpoMa. MapraHew;: HaxoXaeHue B npupoae,
XxmMmmnyeckme ceorictea. Okcmabl MapraHua, OKUCNUTENbHbIE CBOMCTBA NEPMaHraHaTta B pasnnyHbiX
cpenax. Xeneso: okCuabl, rmapoKcuabl, CoNn, KOMMAEKCHblIE COeAVHEHMS.

OpraqueCKasl XUMUA.

1. DNeKTpOHHOE M NPOCTPAHCTBEHHOE CTPOEHME Monekyn. MNMoHATUE 0 KOHCTUTYLMK, KOHUrypaumm,
KoHdbopMauumn. Turbl XMMUYECKNX CBA3EN B OPraHN4YeCknX COeOUHEHUSX: NOHHAs, KOBaNeHTHas
(nonsipHas n HenonsipHas), BogopoaHas. [1ea MexaHn3Ma 0bpa3oBaHMs KOBaNeHTHOM CBS3W.
CemunonspHas cBs3b. XapakTepUCTUKN XUMNYECKOW CBSA3WN: HaNpaBieHHOCTb, OIMHA, SHeprus,
NONAPHOCTb, NONSAPMU3YEMOCTb. DNEKTPOHHAA KOHMUIypaumns 1 BaneHTHbIeE COCTOSAHUSA aTtoMa
yrnepogna.

2. AnkaHbl. 3omepus 1 HoMeHknaTypa (TprBManbHas, paumoHanbHas, cucteMatTuyeckas).
N3oMepus n HoMeHknaTypa NpoCTENWNX pasmKanos. dNEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHME
ankaHoB. VICTOYHMKM ankaHoB: HedpTb 1 NPUPOLHLINA ras. JlTabopaTopHble cnocobbl CUHTE3A aNlkaHOB:
rMapupoBaHMe HenpenenbHbIX YyrneBoAOPOL0B, BOCCTAHOBNEHUE ranoreHankaHoB, CMHTe3 Biopua,
anekTpocuHTe3 Konbbe, nekapbokcunupoBaHue coneit KapboHOBbIX KUCNOT.

3. XrMnyeckue cBOMCTBA ankaHoB. Peakumnn paankanbHOro 3aamMelleHns Bogopoaa:
ranoreHMpoBaHue, HATPOBaHUE, CyNbPOXNOPUPOBaHMe, CynbgookncneHne. OKUCNEeHe 1 KPEKUHT
ankaHos.

4. CTpoeHue, N3oMepusi 1 HoOMeHKNaTypa ankeHoB. NonyyYeHne ankeHoB: N3 ankaHoB (KPEKVHT,
LernapupoBaHmne), N3 CNMPTOB U ranoreHankaHos (peakumm otwennenus). Mpasmno 3aiuesa.

5. Xumnyeckue cesoncTtea ankeHos. [ nopupoeaHmne, rafioreHpoBaHune, npucoeanHeHne
ranoreHoBo4opoaoB, rugparauns. MexaHnam peakunm anekTpoguibHOro NpucoeanHeEHNS.
lMpaBuno MapkoBHMKOBA 1 ero HapyweHue (nepekncHblin adpgpekT Xapawa). Peakuumn okmcneHms
ankeHos. Nonnmepnsauns ankeHos.
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6. Knaccndmkaums n BaxHenwme npeactaButen gUeHoB. SNEeKTPOHHOE CTPOEHNE CONPSXEHHbIX
aneHos. NoHaTtue conpsxenuns. Peakumn 1,2 - n 1,4 - npycoeiMHeHNs ranoreHos u
rasoreHoBo40pOoO0B.

7. F'omonornyeckuii psg anknHos. VIsomepus n HoMeHknatypa. NonyyeHune auetuneHa n ero
rOMONOroB. XMMmMyeckmne CBOMNCTBA ankMHOB: rMapupoBaHne, rugparaums, npucoeanHeHne
ranoreHoB, rasoreHoBo40POA0B, CANPTOB U CUHUTIbHOW KUCNOTbl. KNCNOTHbIE CBOMCTBA
TEPMUHANbHbIX aLeTUNEHOB, MPUCOeaNHEHNE K KAPOOHUNBbHBIM coeanHeHnaM. [u- n Tpumepusaums
aueTtuneHa.

8. KJ'IaCCI/ICpVIKaLI,I/ISI, HOMeHKnatypa n n3omepus ranoreHankaHos. CwuHTE3 ranoreHankaHos 13
aJIKaHOB, aJIkeHOB, aJIKUHOB, CMPTOB.

9. Xumnyeckue ceonctea. Peakunn oTwenneHms ranoreHoBoaopoaa n ux HanpasneHHoOCTb. Peakunn
HykneodomnbHOro 3amelieHns. ObpaszoBaHne METANNOOPraHNYECKX COEAMHEHWNIA B peakLmmn co
WenoYHbIMM MeTannammn, marHnem (peakTtums [ puHbspa). Peakuusa Bropua.

10. F'omMonornyeckuii psis NnpenenbHbiX 04HOATOMHbIX CNPTOB. HOMeHKnaTypa u nsomepusi.
MNepBUYHbIE, BTOPUYHBIE, TPETUYHbIE cnpTbl. CTpoeHne 1 accoumaums cnupTos. MonyyeHne
CNUPTOB rmapaTaumein ankeHoB, rmaponM3oM ranoreHankaHoB, BOCCTAHOBNEHNEM KapOOHWbHBIX
CoeLIMHeHiA, No peakumm I"puHbsipa.

11. KncnotHble cBoMcTBa CNUPTOB. ITepudrkauns. Peakunmn 3ameweHmsa ruipokcuna Ha ranoreH,
obpazoBaHune NpocTbix acpnpoB. BHyTpumonekynsipHas gerngpataumns. CnupTbl B peakumnsix
OKUCNEHUS.

12. Anbaernabl 1 KeToHbl. VI3omMepus n HomeHknartypa. lNony4yeHne anbaernnos n KETOHOB U3
ankeHoB, reM-auranoreHonpPon3BoaHbIX, OkMcneHmeM cnmpToB. CTpoeHne n 0CO6EHHOCTIN ABOVHONA
ces3um C=0.

13. XuMunyeckune cBoiCTBa anbaernaoB 1 KETOHOB. napvpoBaHue. Peakunm npucoeanHeHns
HYKneodomnoB K KapOOHUNBHOW rpynne: CNMPTOB, MMAPOCYNb(NTA HATPUS, CUHUNBHOW KUCNOTbI 1
MarHuinopraHnyeckmx coeamHeHunin. ObpasosaHve auetanei. Peakumm KoHAeHCaUMM C aMUHaMM.

14. OkncneHne anbaernaoB U KETOHOB (npanmo HOI'IOBa). raJ'IOI'eHI/IDOBaHVIe Kap60HI/IJ'IbeIX
coeavHeHnn. AnbaonbHas n KpOTOHOBas KOHOEHCaUnn.

15. Knaccudpmkaumsi kapboHOBbIX KMCNOT MO OCHOBHOCTM, HACBIWEHHOCTW, HANNYNIO APYrnX
PYHKLIMOHANbHbIX Fpynn. FoMonornyeckunin psia npenenbHbiX 04HOOCHOBHbIX KapPOOHOBbIX KUCNOT, UX
n3omepusi n HomeHknatypa. CtpoeHne kapboKCUIbHOM rpynnbl U kKapbokcunat- noHa.

16. I'Ionyqume Kap60HOBbIX KNCNOT OKNCNneHmnem CcnmpTos, alibaoernnos, 4epea MaFHI/IVIOpFaHI/IHeCKI/Ie
coeauHeHNs, rmaponn3omM PyHKLNOHaNbHbIX NPON3BOOHbIX Kap60HOBbIX KNCNOoT.

17. Knaccudpmkaums ammHoB, ocobeHHoCcTM nx nsomepumn. HomeHknatypa . lNony4yeHne aMMHOB: 13
ranoreHankaHoB, BOCCTAHOBIEHUEM HUTPOCOEONHEHUIA, OKCMMOB, aMU 0B M HUTPUNOB KapHOHOBbLIX
KNCNOT.

18. Peakumn aMnHoOB: ankmnmnposaHue, aunnnpoBaHue. OTHoweHne NepBUYHbIX, BTOPUYHbIX U
TPETUYHbIX aMNHOB K OKUCNEHWIO, OEeNCTBMIO a30TUCTOM KUCNOTHI. l—IeTBemeqHue aMMOHKMEBbIE
OCHOBaAHMA N X CONN.

19. BeH30n. ANeKTPOHHOE CTPOEHMEe Monekynbl 6eH30a, NPaBnno XKKens 1 NoHsSTUe
apomaTtumyHocTu. Fomonoru 6eH3ona, ux N3oMepust 1 HoMeHknaTtypa.

20. CoricTBa apeHOB Kak HeHaCbIWeEeHHbIX COeANHEHWIA: peakunmn NnpucoeanHeHns Bogopoaa v
ranoreHoB, 030HONN3. Peakuus anekTpogunbHOro 3aMelleHmns B 6eH301bHOM KOJbLE U ee
MexaHn3M: 06pa3oBaHmne *- 1 *- KOMMNNEKCOB apeHa C aNeKTpohrnom. dnekTpounbHoe
ranoreHMpoBaHne, HUTPoBaHWMe, CyNbPUpoBaHne, ankKUNMpoBaHne N aumnnmpoBaHue.

21. ONeKTPOHOAOHOPHbIE N 3NEKTPOHOAKLENTOPHbIE 3aMECTUTENM B apOMaTUYECKOM KONbLe, UX
OopueHTUpylowee BNnsHne Ha anekTpodun.

7.1. OcHOoBHas nuTeparypa:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CrpaHnua 33 n3 35. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnanHbl "Xummsa"; 05.03.06 Skonorns n NpMpoaononb30BaHMe; CTaplwnii npenogasartenb, K.H. Baneesa IM.P. , noLeHT, K.H.
(moueHT) KythipeBa M.I. , HemTapes A.B.

1. Obwas xmmms [OnekTpoHHbIN pecypc] : y4ebHuk / A. B. XonHuH ; non pea. B. A. MNonkoea, A. B.
XonHuHa. - M. : FTOOTAP-Meaua, 2014. - 400 c. - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970429563.html

2. MeaHoB B. I'. OcHoBbl xuMun: YuebHuk / B.I". MeaHos, O.H. Nesa. - M.: KYPC: H/L UIHD®PA-M,
2014. - 560 c.: Pexum goctyna: http://znanium.com/bookread.php?book=421658

3. HeopraHuyeckas xummns: yuebHoe nocobue / N.B. Boromonoea. - M.: Anbcdba-M: NHDPA-M, 2009.
- 336 c. Pexxum poctyna: http://znanium.com/bookread.php?book=176341

4. HeopraHudeckas xumus. Kpatkui kypc / B.I'. eaHos, O.H. NeBa. - M.: KYPC: HUL NH®PA-M,
2014. - 256 c. Pexwum goctyna: http://znanium.com/bookread.php?book=458932

5. OpraHunyeckas xumms. OcHoBHOM Kypc: YuebHuk / A.9. WepbuHa, J1.I'. Matycesuny; Mog pen. A.9.
LLepbuHbl. - M.: HAL UH®PA-M; MH.: HoB. 3HaHue, 2013. - 808 c.: Pexwum goctyna:
http://znanium.com/bookread.php?book=415732

6. Xumunsi: YuebHuk onst By3oB [OnekTpoHHblil pecypc] / Cemenos W. H., MNepdounosa W. J1. - CI16. :
XUMWN3OAT, 2017. - 656 c. Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN978593882915.html

7. AHannTnyeckasa xmMmus. 3agayv n Bonpockl [OnekTpoHHbIA pecypc] : y4eb. nocobue / O.B.
MoHoraposa, C.B. MyruHosa, .. dunatosa ; noa pen. T.H. Wexosuoson. - M. : TOOTAP-Megua,
2016. - 112 c. Pexum pgoctyna: http://www.studentlibrary.ru/book/ISBN9785970435724 .html

7.2. JlononHuTenbHasa nureparypa:

1. Benonyxoe C.J1., XuMuns okpyxatowlein cpenpl: yiebHoe nocobure [OnekTpoHHbIn pecypc] /
Benonyxos C.J1., CioHsieB H.K., TioTioHbkoBa M.B.; noa obw. pea. npodp. benonyxosa C.J1.- M. :
MpocnekT, 2016. - 240 c. - ISBN 978-5-392-17531-4 - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785392175314.html

2. bnunHos, J1.H. C6opHUK 3aaady 1 ynpaxHeHui no obuwein xummnn [SnekTpoHHbIA pecypc] : yuebHoe
nocobue / J1.H. bnuHos, W.J1. Mepdunosa, T.B. Cokonosa. ? 9nekTpoH. aaH. ? CaHkT-MeTepbypr :
INanb, 2016. ? 188 c. ? Pexum pgoctyna: https://e.lanbook.com/book/75504. ? 3arn. ¢ akpaHa.

3. Okonoruyeckas xumns [OnekTpoHHbIi pecypc] / Mempopos B.A. - CM6. : XUMW3 OAT, 2016. -
304 c. Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN9785938082731.html

7.3. UHTepHeT-pecypcChbl:

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

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

TeopeTnyeckme 0CHOBbI OpraHM4yeckom xmmnm - http://cnit.ssau.ru/organics/chemi/index.htm
TecToBble 3agaHna nNo xumuu - http://www.ksu.ru/f7/bin_files/chem0033.pdf

Xumnyeckas nHpopmaumoHHas cetb - http://www.chem.msu.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnnuvHbl "Xumng" npegnonaraet UCNONb30BaHME cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

Ha NPakTn4eCknx 3aHATuAX npenycMmoTpeHa oeMOoHCTpaumns CTyaeHTam XUMUNYECKOW nocyna, a
Tak>Xe OCHOBHbIX B Obl XUMNYECKUX I'IpI/IGOpOB n annapartos.

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO n y4ebHbIM nnaHoM no
HanpasneHno 05.03.06 "Skonorusa n NpMpoaononb3oBaHue" .

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CtpaHnua 34 n3 35. il VHITI Fl EP C{PI TET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby



Mporpamma aucumnanHbl "Xummsa"; 05.03.06 Skonorns n NpMpoaononb30BaHMe; CTaplwnii npenogasartenb, K.H. Baneesa IM.P. , noLeHT, K.H.
(moueHT) KythipeBa M.I. , HemTapes A.B.

AsTop(bl):
Baneesa I'.P.
KyTtbipesa M.I1.
Hewmtapes A.B.

" 201 _r.
PeueH3eHT(bl):
Nateinosa B.3.
" 201 _r.
PeructpaumnoHHbii Homep < ;;?{I;TEPPCSH’{T%%

AHATTAMECKAR CrCTEMA KPY

Crpanuua 35 n3 35. _—— o

o



