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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.

Mporpammy ovcumnnuHbl paspaboTtan(a)(1) cTapwuii npenoaaeatenb, K.H. Baneesa I'.P. kadenpa
npuknagHomn akonornn otaeneHune akonormnn , Guzel.Valeeva@kpfu.ru ; AOUEHT, K.H. (OOLEHT)
Kytbipea M.T1. Kachbenpa HeopraHmnyeckomn xumum Xummudeckuin ntHctutyT um. A.M. byTtneposa ,
Marianna.Kutyreva@kpfu.ru ; Hemtapes A.B. , AVNemtarev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

SABNSAOTCA OOPMUPOBAHME Y CTYAEHTOB MOHATWIA O TEOPETUHECKMX OCHOBAX STOW HAy4YHOW
OMNCLMNANHBI, €6 0COBEHHOCTSAX, CBSI3M C APYrMMU HayKaMy U ee NPaKTUYeCKO 3HAYMMOCTU 1
nonyYyeHne HaBblKoB paboThbl C XMMUYECKOW Nocynoi 1 npubopamy xuMmyeckor nabopatopuu.

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

HaHHas yyebHas gucuunanHa BkntodeHa B pasgen " 51.6.9 OucumnnmHel (Mogynum)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 05.03.06 Skonorns 1 NPUPOAONONbL30BaHNE N OTHOCUTCS K 6a30BO
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

OucumnnuHa Xumns (obwas, HeopraHmyeckas U opraHuyeckas) BXoguT B pasaen 6a3oBbix
ANCUMMNIVH MaTtemMaTmnyeckoro n eCTeCTBeHHO-Hay4Horo umkna (b.2.6.8.). [Ing nsyveHunsa xummm
(obLeit, HeOpraHN4YecKko N OpraHNYeckoin) He0bXoANMbI 3HAHWUS, MONYyYEHHbIE 0ByYaloWUMUCS B
cpenHel obweobpasoBaTenbHOM WKONe, B YACTHOCTU, OHW AOMXKHbI MMETb 0bLee NnpeacTaBneHne B
obnacTtu obuwei 1 HeopraHNYeckon XxnmMmm, PrsnkK, a Takxe Bbiclueit MatemaTuku. OcBanBaeTcs Ha
1 kKypce (1 cemecTp).

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUnn:

Pacwmndpposka
npuobpeTaeMon KoMNeTeHL MU
BnafeHnem 6a3oBbiMM 3HAHNSAMU OYHOAMEHTAIbHbIX Pa3aenoB
PU3NKK, Xxumnn 1 bronornm B o6beme, He0H6X0AMMOM Afis
OCBOEHUS PUNYECKUX, XUMUYECKMX N BMONOrMYEeCcKmx OCHOB B
3KOMOrn 1 NPUPOLONONb30BaAHNS; BNaAEHNEM METOLAMM
OMK-2 XMMWYECKOro aHanmaa, BNafeHNeM 3HaHMAMN O COBPEMEHHbIX
LMHaMUYecKmx npoueccax B Npupoae n TexHocoepe, o

Lndcpp komneteHLUN

ﬁg%%ffg:ﬂﬁ:f”bwe COCTOSIHMM reoccpep 3emnu, 3Konornm n asonoumm brocdepsl,
rnobanbHbIX 3KONOrMYeckux npobnemax, a Takxe MeTonamm
oTtbopa 1 aHann3a reonornyeckux n buonornyeckmnx npob;
BNageHneM HaBblkaMn NAEHTUGUKaLNUN N ONNCaHNS
6ronornyeckoro pa3Hoobpasunsi, ero OLEHKM COBPEMEHHbBIMU
METOLaMM KONMMYECTBEHHON 06paboTkn MHGhopMaLn

MK-2 BNageHWeM 3HaHNAMN O TeOPETUYECKMX OCHOBAX

(NMpodpeccmoHanbHble buoreorpadpu, 3KONOrMM XNBOTHbLIX, PACTEHUIA 1

KOMneTeHuunn) MUKPOOPraHn3MoB

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

obwwme 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKMX PeakLuii B pacTBOpax, OCHOBbI XMMUYECKOA
TEPMOAVHAMUKMN N KUHETUKI; KNACCUPUKALMIO 1 HOMEHKNATYPY OpPraHn4yeCckux CoeanHeHni,
BaXKHelLWme Knaccbl OPraHN4eckux CoOeanHeHni, CTpoeHme, cnocobbl NonyyYeHns, oruamyeckune n
XUMUWYECKMNE CBONCTBA, OCHOBHbIE TEOPETUYECKME NPEACTABNEHUS B OPraHNYECKO XMUK,
B3aVIMHbIE NPEBPALLEHNS KTACCOB OPraHNYeCcKmX COeANHEHWIA
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2. DONTXEH yMeTb:

NPUMEHSTb TEOPETMYECKUE 3HAHUS O CTPOEHMUN, UBMEHEHUN COCTaBA M PEaKLMOHHON CNOCOBHOCTH
pearnpyrowmx BeWecTs 4Nns npeackasaHns ocobeHHOCTEN NpoTeKaHns peakLmniia, coctaBa, CTPOEHNS
1 CBOMCTB NPOJYKTOB; NoNb3oBaTbCs [lepnoanyeckorn CUCTEMON; pelarb 3a4a41 no opraHn4yeckom
XUMUW, COCTaBNSATb YPaBHEHMS peakLumii, N0b30BaTbCs CNPaBOYHON, 0630PHON 1 MOHOrPatNYEeCKOo
nuTepaTypor B 06nacTn opraHnYecKom XmMmnm;

3. [ONXeH BnaneTb:

HaBbIKaMWN XMMWYECKOro 9KCNepMMeHTa C y4eTOM NpaBu TEXHUKM 6e30MacHOCTM Npu
NCMONb30BaHUN XUMNYECKNX PeakTNBOB, aHann3a pes3ynbTatoB OMbITOB U (POPMYNINPOBaHNA
000CHOBaHHbIX BbIBOJOB; TEOPETUYECKUMU NPEACTABNEHNAMU OPraHN4eCKON XMMUKN, 3HAHNSAMUN O
cocTase, CTPOEHUN N CBOMCTBAx OpraHM4yecKmnx BewecTs, NpeacTaBsnTenel OCHOBHbIX KNaccoB
OpraHM4ecKnx CoOeANHEHU; HaBblkaMmn 6e3onacHoin paboTbl C XMMUYECKON MOCYAON.

4. nONXeH OJEMOHCTpUpoBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

K NpakTU4ecKoMy NPUMEHEHWIO MOMyYeHHbIX 3HaHWU NPU peleHn NpodoeccroHanbHbIX 3a4ady u
NPUHATUW pPeleHnin B X040e OCYLWECTBNEHNS XO39NCTBEHHOW 0eATeNbHOCTH, a Takxe
OTBETCTBEHHOCTb 32 Ka4eCTBO paboT 1 Hay4Hy0 NOCTOBEPHOCTb PE3yNbTaToB

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBNsSeT 9 3a4eTHbIX(ble) eanHuu(bl) 324 yaca(os).

CDopma MPOMEXYTOYHOIo KOHTPONA ANCUNnINHblI 3K3aMeEH B 1 ceMecTpe; 3a4eT BO 2 ceMecCTpe,;
9Kk3aMeH B 3 ceMecTpe.

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

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNIUHbI/MOAYNS

Buabl n yacobl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy AOEMKOCTb Tekywme hopMbl
N .D.VII(\:IIL:.)VJIJ‘l';’r,l.IV;l'HbI/ CemMecTpl.ovectpa (B 4acax) KOHTpoOnst
Nekumm MpakTnueckmnelabopatopHble
3aHATUS pa6oTbi

Tema 1. OcHOBHblE
MOHSATUSA N 3aKOHbI
XUMun. XuMms v

1. [akonorng. OCHOBHbIE 1 1-2 6 0 2
Knaccsbl
HeopraHn4eckumx
coennHeHnn

YCTHbIN onpoc
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 2.
KBaHTOBO-XxnMmnyeckoe
onucaHne CTPoeHNs
atoma. CTpoeHme
3NEeKTPOHHbIX 060104eK.
[MNeproanyeckunin 3akoH,
nepuoamnyeckas
cuctema ..
MeHnoeneesa

2-3

TectupoBaHue

Tema 3. BBenoeHue B
COBPEMEHHbIE TEOPUM

. [Xmmn4yeckowm cea3n.

MexmMonekynsipHble
B3anMO4enCcTBuS

3-4

YCTHbIN onpoc

Tema 4. Xumn4yeckas
TepMoaMHaMmKa u
KnHeTtuka. CoctosiHue
XUMNYECKOro
paBHOBECMS, MPUHLAN
Ne WaTtenbe-bpayHa

YCTHbIN onpoc

Tema 5. Xngkoe
COCTOSIHVE BelecTBa.
Cnocobbl BbipaxeHus
KOHLIeHTpauuni
pacTBOpPOB.
KonnuratmeHble
CBOMCTBA PacTBOPOB.

5-7

TecTnposaHue

Tema 6. Juccoumnaumns
KNCNOT N OCHOBAHWA
CunbHble 1 cnabble
anekTponuTbl. loHHOE
nponsseneHne Boabl,
BOOOPOLHbIN
nokasatenb (pH).
M'maoponus conen

7-8

TectupoBaHue

Tema 7. KoMnnekcHble
coedunHeHus

8-9

YCTHbIN onpoc

Tema 8.

. |OkmncnnTenbHoO-BOCCTaH(

peakumm

BUTENbI

Hble 9

YCTHbIN onpoc

Tema 9. Obwas
XapakTepucTmka
MeTansioB 1 HEMETasoB

9-10

TecTnposaHue

10.

Tema 10. BeeneHune B
OpPraHMyeckyo XMMUIO.
OCHOBHbIE NOHATUSA
OpraHn4yeckomn XMMmnn

10

KoHTponbHas
paboTta

PernctpaumoHHbin Homep 226718
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywme coopmbl
N ,D,ulc\:nuunnunbll CemecTp|. o cTpa (B yacax) ‘{( ompﬁl ﬂp
oAyna Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 11. lNpepnenbHble

N HenpenernbHble YCTHbIN onpoc
. anndgaTunyeckue 2 R 2 2 0

yrnesonoponpl

Tema 12. -
12 |ApomaTuueckue 2 12 | 2 2 0 [|YcTHeionpoc

yrneesonoponbl

Tema 13.
13.|@anoreHnpon3BogHbIE 2 12 1 1 0 Tectupoeatne

yrnesonoponos

Tema 14. [NoTokoBas

KOHTpOnbHas pabota KoHTponbHas
14.|"YrneBsonoponbl, 2 13 2 0 0 pabota

raforeHnpon3BoaHbIe

yrnesoLoponos"”
15 Tema 15. CnnpTbl 1 5 13 5 > 0 YCTHbIN onpoc

‘InpocTble acoumpbl

16 Tema 16. Anboerunabl n
'IKETOHBbI

Tema 17. KapboHoBble
kucnotbl. Obwue TectupoBaHue

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

amuMHokmcnoTax

YCTHbIN onpoc

KoHTponbHas
Tema 18. AMUHBI K
18.| 1 nasocoeauHenms 2 15 2 1 0 paboTa

Tema 19. MoHo- 1 YCTHbIN onpoc
19. aucaxapuao 2 15 4 2 0
Tema 20. [NoTokoBas
KOHTponbHas paboTta
"Kucnopoga-,
20.|azoTconepxatune 2 16 1 0 0
opraHuyeckue
coenuHeHwus, yrnesogpl"

TecTnpoBaHue

1 Tema 21. Utorosbiin
"IKOHTpPONb

Tema 22. BeepgeHue B
aHaNUTMYECKYIO XUMUIIO.
WcTopusa passntns
aHannTU4YeCcKom XMMnn. YCTHbIN onpoc
[MoHaTne o
Ka4eCTBEHHOM U
KONMYECTBEHHOM
XMIMUYECKOM aHanunae.

22.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")'g;m;“b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA paborTbl
Tema 28.
TeopeTnyeckmne OCHOBbI
aHanUTN4eCKOn XMMUN.
MoHsaTne 06
aHanUTN4eCcKnx o
YCTHbI on
23.|peakumnsx. 3akoH 3 1 2 0 0 c orpoc

OencTens Mmacc.
KoHcTaHTa XxmMmn4eckoro
pasHoBecus. [MoHATHE 0
pH.

Tema 24. ['voponus
COfNEeit: CyWHOCTb, BUAbI.
lMopasneHue n
ycuneHne ruaponunaa.
CywHocTb bydhepHoro
24.|pencteung. Buapl 3 1 2 0 0
BydbepHbIX CUCTEM.
Wcnonb3oBaHue
6ydbepHbIX CUCTEM B
npakTuke
aHannTN4eCcKom XMMnNM.

Tema 25.
KavyecTtBeHHbIN 1
KONMNYECTBEHHbIM
XUMUYECKnin aHanmaa.

2. [NoHaTME 0 3 1 2 0
rPaBMMETPUM 1
TUTpUMETPUN. PeweHne
3agav.

Tema 26. KoHTponbHas
paboTta

Tema 27.

KncnoTHo-oCcHOBHOE
27.[TTpoBaHne: CyLHOCTb, 3 1 2 0 6
MEeTOLbl, MHANKATOPbI.
Obnactb NpUMEHEHNS.

Tema 28.
OcaguntenbHoe
TUTPOBAHME: CYLHOCTb,
28.|MeToabl, cnocobbi 3 1 2 0 4
dovkcauum KOHe4yHom
TOYKUN TUTPOBAHUS.
ObnacTtb NPUMEHEHWUSI.

YCTHbIN onpoc

KoHTponbHas
0 paboTta

26.

YCTHbIN onpoc

YCTHbIN onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Tema 29.

OKUCNNTENbHO-BOCCTAHQBUTENBIOE
TUTPOBAHWE: CYLWHOCTb,
59. obnactb NPUMeHeHUs, 3 1 5 0 5 YCTHbIn onpoc
OCHOBHblE TUTPAHTBI,
metoabl. Cnocobbl
chrKcaLmMmn KOHEYHOIA
TOYKMN TUTPOBAHMSI.

Tema 30.
KomnnekcomeTtpuyeckoe
TUTPOBAHWE: CYLLHOCTb,
NHOMKaTopbl, 0bnacTtb
NPVMEHEHWS.
KomnnekcoHomeTpus.

Tema 31. OcHOBHblE
MeToabl
rPaBMMETPUNYECKOTO
aHannsa. Cnocobbl
31'nonyquvm 3 1 2 0 4
KPUCTanIn4eckmx un
aMOpPHbIX OCAKOB.
3arpssHeHne 0cankos.

Tema 32. MNoHatne 06
aHaNMTNYECKUX rpynnax
KaTMOHOB 1 aHNOHOB.

30. YCTHbIN onpoc

32.

Tema 33. MNTorosas
33. KOHTpOnbHas paboTa 3 1 2 0 0

Tema . NTtoroeas
doopma KOHTpons

Tema . UTorosas 3avert
doopma KOHTpons 2 0 0 0

Tema . NToroeas
doopma KOHTpons

WToro 100 14 40

Ok3ameH

Ok3ameH

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XUMUN. XNMUS N aKonorusi. OCHoBHbIe KNacchbl
HeopraHn4eckux coeavHeHUn

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

ArperaTHoe COCTOsIHME BellecTBa. XapakTepHble 0COBEHHOCTU PasNYHbIX arperaTHbiX COCTOSIHMIA
BewecTBa. TemnepaTypHble yCNOBUSA UX CywecTBoBaHUA. [TOHATME O CTaHOaPTHbIX YCNOBUSIX.
["a3oBble 3akOHbl. OCHOBHbIE KNacCbl HEOPraHNYeCKNX COeAMHEHNIA; OKCUAbI, TMOPOKCUAbI,
Kucnotel, conu. Knaccmndpukauus, nony4eHne, XuMm4eckme peakumm, MonekynspHbole u rpagouyeckme
popmynbil.

naboparopHas pabora (2 4aca(oB)):

OcHoBHble NoHATUS XumMnn. AToM. Monekyna. XumMnyeckuin anemMeHT. M30TonHbIM cocTas
XMIMUYECKMX 3/1EMEHTOB. [1pOCTOE N CNOXHOE BeWwecTBO. XMMNYECKNIA 9KBUBANEHT, 3aKOH
9KBMBANIEHTOB.
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Tema 2. KBaHTOBO-XMMUUYECKOE OnucaHue cTpoeHus atoma. CTpoeHue 3N1eKTPOHHbIX
ob6onouek. Meprnoaunueckunit 3aKoH, nepuoauueckas cucrema JI.U. MeHpeneesa

JIeKLMOHHOoe 3aHsitne (6 4yaca(oB)):

PagwanbHoe pacnpeneneHve anekTPoHHOM NIOTHOCTM OKONO a4pa atoMa Bogopoaa B OCHOBHOM U
BO30yXAEHHOM COCTOSIHMSIX. [oHsATUE 0 paaunyce aTtoma. KBaHTOBbIE YMCa KakK XapakTepuUcTuKm
COCTOSIHUS 3N1EKTPOHA B aTOMe. S-, p-, d-, f- 9n1eKTpoHbI. [TOHATUSA: 3HEepreTnyYecknii YypoBeEHb,
NOAYPOBEHb, 3NEKTPOHHbIA CNOW, 9NeKTPOHHas obonoyka, atomHas opbutans (AO). MpuHumn Maynu
N €MKOCTb 3NIEKTPOHHbIX 0b6onoyek. MNpaenno XyHaa v NopsiaoK 3anofHeHNs aTOMHbIX opbutanei.
Mpasuna Kneykoeckoro. CTpoeHne 3nekTPoHHbIX 060N104eK aTOMOB 3/1EMEHTOB. DKpaHMpoBaHmNe
3apsana anekTpoHamn. SPAGEKT NPOHUKHOBEHUS 3N1EKTPOHOB K S4pY.

naboparopHas pabora (2 4aca(oB)):

Victopusa passutns npenctaBneHnin o ctpoeHum atoma. Teopusa bopa. BonHosas Teopus ctpoeHms
aToma. [lBolicTBeHHas npupoaa anekTpoHa. MNpuHumun HeonpeaeneHHocTu. MNMoHATne 06
9NEeKTPOHHOM obnake. SNeKTPOHHAas NNOTHOCTb.

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

JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

OcHOBHble MONoXeHns Teopun BaneHTHbIX ceszelt (BC). OcobeHHoCTN 0bpa3oBaHms CBA3EN Mo
JNOHOPHO-aKLLeNnTOpHOMY MexaHu3My. MHoroueHTpoBas cBs3b. BaneHTHOCTb XMMUYECKMX SNEMEHTOB.
VicTopus pasBntna NOHATUS BaneHTHOCTU. PasnnyHbie TpakTOBKMN NOHATUS BANEHTHOCTU B
COBpeMeHHOoM xumnn. BaneHTHoCTb ¢ nosnumn Teopun BC. BaneHTHOCTb s-,p-,d-,f -anemeHTOB.
[MocTosHHas n NnepemMeHHas BaneHTHOCTWU. BaneHTHOCTb U cTeneHb OKUCIEHNS aTOMOB 3IEMEHTOB B
nx coeguHeHnsx. KonnyecTBeHHble xapakTepucTukn XmMmyeckux cesasen. lNopsanok ceasn. Heprus
cea3n. OnunHa ceasun. BaneHTHbI yron. CteneHb MOHHOCTU CBA3UN. DPAEKTUBHBIE 3apaabl
XMMNYECKM CBA3AHHbIX aTOMOB U CTEMEHb MOHHOCTU CBA3W. [MNonbHbIN MOMEHT cBA3u. CTeneHb
MOHHOCTU CBSA3M KaK (PYHKUMUS PasHOCTU 91eKTPoOoTpMLATENbHOCTM B3aMOAENCTBYIOWNX aTOMOB.
JnnonbHbI MOMEHT MHOrOaTOMHON Monekynbl. PakTopbl, onpeaensowmne BeNNYMHy AMnosibHOro
MOMEHTa MHOroaTOMHOW Monekynbl. KoHuenums rubpunansauny atoMHblx opbutanei un
NPOCTPaHCTBEHHOE CTPOEHUE Monekyn n noHoB. OcobeHHOCTY pacnpeneneHns aneKkTPOHHOM
NAOTHOCTW rMbpunaHbIX opbutaneir. MpocTenwmne Tnnbl rMbpuandaumm: sp, sp2, sp3, sp3d2.
Mmbpuamnsaums ¢ yyacTnem HenoOeneHHbIX dNeKTPOHHbIX Nap. MNpocTpaHCTBEHHAA KOHpUrypaums
monekyn n noHos tnna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHne ottankmBaHus anekTpPoHHbIX nNap Ha
NPOCTPaHCTBEHHYIO KOHUrypauuto monekyn. Teopust monekynsipHboix opbutanein (MO). OcHOBHbIE
nonoxexusa teopun MO. SHepretudeckas auarpamma. Cesasbiatowme u paspbixnawwme MO.
SHepreTnyeckune anarpammbl MO [ByXaTOMHbIX Monekyn anemeHTos 2-ro nepuoga. U - n I-MO.
OTHOCUTENbHASA YCTONMYMBOCTb OBYXaTOMHbIX MOMIEKY Y COOTBETCTBYIOLWMNX MONEKYNSPHbIX MOHOB.
CpaeHeHue Teopuin BC n MO. BogopogHas cesa3b. [Mpupoaa BOAOPOAHON CBA3W, €€
KONMYECTBEHHbIE XapakTepucTuku. Mex- n BHyTpuMonekynsapHas BogopoaHas cesasb. BogopogHas
CBSA3b Mexay Monekynamm goTopoBogopoaa, Boapl, aMmmuaka.

naboparopHasi paborta (2 4aca(oB)):

OCHOBHbIE 0COBEHHOCTN XMMNYECKOTO B3aMMOAENCTBMS (XMMUYECKOI CBSA3M) N MEXAHU3M
06pa3oBaHNs XMMNYECKON CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBS3MU.
KBaHTOBOMexaHM4eckas TpakToBka MexaHn3ma obpa3oBaHns CBA3U B MOJEKYNIe BOLOPOAA.
OCHOBHbIe TUMbl XUMUYECKON CBSA3W: KOBANEHTHAs (HenonsipHas u nonsipHas), MOHHas,
MeTannmyeckas.

Tema 4. XuMmnuyeckasi TepMmoamMHaMmKa U KnHetTmka. CoctosiHue XMMM4ecKoro pasHoBecusl,
npuHuun Jle LLlatenbe-bpayHa

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):
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OcCHoOBHbIE 3a4a4M XMMMYECKO TepMmoanHamMnkn. OnpepeneHme NpMHUMNManbHOM BO3MOXHOCTY 1
NOSIHOTbI NPOTEKAHNS XMMUYECKOM peakumn. Bo3MOXHOCTM NMpakTU4YeCcKoro ocyweCcTBNeHns
XUMUNYECKON peakumn. Xummdeckas cuctema. BHyTpeHHSS aHeprus cuctemol. IameHeHune
BHYTPEHHEN 3Heprun B Xoae XMMNYeckux npespatleHuii. NMoHstme 06 sHTanbnun. CooTHOWEHNE
SHTANbMNUN N BHYTPEHHEN SHEPTrUN CUCTEMBI. I3BMEHEHNE SHTaNbNUK B XO4E XMMNYECKOrO
npespauweHus. CtaHgapTHas aHTanbnusi obpasoBaHus BelwecTs. 3akoH ["ecca. BnnsHue
TemnepaTypbl Ha BENNYUHY UBMEHEHNS SHTANbNUKN peakuuun. I3MeHeHne aHTanbnNum 1 HanpaesneHe
npoTekaHns peakumn. [FOMoreHHble 1 reTeporeHHble peakunn. [NoHATUE 0 CKOPOCTU XMMUYECKOWA
peakummn. 3akoH Oenctesns macc. PakTopbl, ONPenenstowmne CKOPoCTb XMMNYECKON peakLni.
KOHCTaHTa CKOPOCTU XMMUYECKON peakumn. BnnsHue Temnepartypbl HA CKOPOCTb XUMUYECKOM
peakummn. TemnepaTtypHbIi KOAMUUMEHT CKOPOCTU. DHEpPrusa akTnsaumm. dakropsl,
onpenensowme BENNYNHY S3HEPTNN aKTUBaALMW. DHEPrnsa akTMBaLUmM U CKOPOCTb peakuunn.
MepexoQHOe COCTOSIHME UM aKTUBMPOBAHHbIA kKoMmnnekc. ObpaTnMble 1 HeobpaTUMbIe XUMUYECKME
peakummn. Xmmmnyeckoe pasHoBecue. KoHCTaHTa XxMMmyeckoro paBHoBecus. COBUT XMMUYECKOrO
pasHosecus. MNpuHuun Jle Watenbe. PeweHne pacyeTHbIX 3a4a4 Ha HAaXoXOeHWe TENNOBbIX

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

naboparopHas pabora (2 4aca(oB)):
MpuHuun Je-lWartenbe. Xumnyeckoe paBHoBeCHE.

Tema 5. XKupkoe cocrosiHue Bewlectsa. Cnoco6bl BbipaXeHUsi KOHLL,eHTPaLMii pacTBOPOB.
KonnuratuBHble cBOWCTBa pacTBOPOB.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

JuncnepcHble cuctembl. VICTUHHbIE pacTBopbl. TBEpable pacTBOpbl. [[pyboancnepcHbIE CUCTEMDI.
CycneHsun. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak onsnko-xvMMmnyeckuii npouecc.
Ocobble cBOICTBA BOAbI Kak pacTsoputens. PacTtBopuMocTb BelwecTB. PacTtBopeHne TBepabiX,
XWOKNX 1 ra3oo0bpasHbix BEWeECTB. BnmaHne Temnepartypbl, LaBNEeHNS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBOpMMOCTb. Cnocobbl BbipaxeHns CocTaBa pacTBOPOB: MaccoBas 4ONS,
MONSIPHOCTb, HOPManbHOCTb, MOMIANIbHOCTb, MONSIPHAA 40NS. DNEKTPONNTHYECKas anuccoumnaums.
BnnsHne nprpoabl BewecTsa Ha ero CnoCobHOCTb K 3NEKTPONMTUYECKOW AMccoumaumm B BOOHOM
pacTteope. MexaHunam guccoumaumun. 'vagparaumsa noHoB B pacteope. OCHOBaHUSA N KUCNOTbI C
TOYKM 3PEHUS TEOPUM BNEKTPONUTUYECKOI anccoumaumm. CunbHble 1 cnabble aNeKTPOonnThI.
CreneHb guccounauumn anekTponutos. PakTopbl, onpesensiowme cTeneHb guccoumnaunm.
OCHOBHble NpeacTaBNeHNs TEOPUN CUMNbHbIX SNEKTPONUTOB. CTUHHASA 1 KaxXylwasacs CTeneHn
anccoumaumm B pacTeopax CUNbHbIX 3n1eKTponmToB. KOHLEeHTpauns NoOHOB B pacTBope U
aKTMBHOCTb. PaBHOBeCHE B pacTBopax cnabbix anekTpnonuToB. KoHcTaHTa auccoumaumnn. daktopbi,
BAVSIOWME HA BENNYNHY KOHCTaHTbl guccounaunn. CBA3b KOHCTAHTbI AMCCOUMaLIMM CO CTEMEHbIO
avccoumaummn. 3akoH pasbasneHus. duccoumnaums Boabl. KoHcTaHTa anccoumnaummn. VioHHoe
npousseneHune. BnusHvue Temneparypbl Ha guccoumauuio Boabl. BooopooHblil nokasarerb.
MoHaTre o BydoepHbIx pacTeopax. TpyaoHOPACTBOPUMbIE SNEKTPONNTLI. PaBHOBECKE MeXay 0CaLKOM
N HacbllWeHHbIM pacTBopoM. [ponsseneHne pacTesopumocTtu. Mmaoponns conen. 'maponna conem no
KaTMOHY 1 No aHNoHy. MexaHn3m rugponusa. MonekynspHble 1 MOHHblE YPaBHEHMS r’MAponn3a
conen. CteneHb rmgponmsa. KoHcTaHTa rugponmsa.

naboparopHas pabora (2 4aca(oB)):
JuncnepcHble cuctemsl.

Tema 6. Ouccoumnaums KUCNOT U OCHOBaHUM CunbHble U cnabble anekTponutbl. UOHHOE
npousBeneHne Boabl, BOAOPOAHbIN Noka3arenb (pH). FTmaponua conen

JIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

uccoumaums Bogpl, MOHHOE NpousseneHve. BooopoaHbi nokasartens (pH). HeinTtpanbHble,
KUCnble 1 WenoYHble pacTeopbl. IHankatopbl. BygpepHbie pacTBopbl: Npupoaa 1 MexXaHn3m
nencTeus, bydpepHas eMKocTb. [[MaponM3 conei: MexaHuaMm rmpponunaa, HanncaHue ypaBHeHN no
CTYMNEHSIM B MONEKYNSAPHON N NOHHOW dhopMax ¢ ykasaHnem pH cpefpbl. B3auMHbIin rugponns conei.
BnusaHue npupoabl conu, 3apsaaa, pagvyca MoOHOB Ha UX rmaponm3yemMocTb. CTeneHb U KOHCTaHTa
rmoponusa. BnusHue koHUeHTpaumii, Temnepartypbl U pH Ha cTeneHb rugponnsa conen.

naboparopHasi pabora (2 4aca(oB)):
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DnekTponuTnyeckas ouccoumnaums.
Tema 7. KomnnekcHble coeanHeHus
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

XunMnyeckas CBs3b B KOMMNEKCHbBIX COEANHEHNAX 1 0COBEHHOCTM UX CTpoeHNs. KoopamHaumoHHas
HEHAaCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 00pa30BaHNs KOMMAEKCHbIX (KOOPAMHALMOHHbIX
coennHeHunin). CocTaB KOMMNNEKCHBbIX COEANHEHWIA. BHEIWHAS 1 BHYTPEHHSS KOOPANHALMOHHbIE
cgoepbl. KaTnMoHHbIe, aHMOHHbBIE U HENTPanbHbIE KOMNNEKCHl. HOMeHKNaTypa KOMMNEKCHbIX
coeanHeHuin. TunmyHble komnnekcoobpasosarenu. KoopanHaALUMOHHOE YACNO
Komnnekcoobpa3zoBaTens. TunuyHble nuranabl. @akTopbl, ONpeaensowme cnocobHOCTL MONEKYN 1
MOHOB BbICTYNaTb B Ka4ecTBe NnraHaos. MoHO 1 nonnpeHTaTHble nuradasl. MpocTpaHcTBeHHAs
KOHOpMrypaums KOMNAEKCHbIX MOHOB. Mbpmamnsaums atoMHbIx opbutanei komnnekcoobpasosartens
N NPOCTPAHCTBEHHAS KOHGMrypaLms KOMNIEKCHOro noHa. uccoumaums KOMNIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTonkocTn. dakTopbl, ONpenensiowmne yCToNYMBOCTb KOMMIEKCHbBIX MOHOB B
pacTBope.

naboparopHas pabora (2 4aca(oB)):

KoMnnekcHble coeanHeHwus.

Tema 8. OKncnuTenbHO-BOCCTaHOBUTEJIbHbIE peaKLMu
JNIeKLMOHHOe 3aHsitne (6 4aca(oB)):

OKMcNUTENLHO-BOCCTAHOBUTENbHBbIE peakuum, Nx knaccugomkaunmn (BHyTPUMONEKyNspHble,
MEXMONEKYNSpHblE, CAMOOKUCNEHNE-CAMOBOCCTaHoBNEHUE). [1oaobop KO3PULMEHTOB METOAOM
3NeKTpoHHOro banaHca. YpaBHeHne HepHcta. CTaHoapTHBIA 1 peanbHblA NOTeHUManbI.
BooopoaHbin anekTpoa 1 3NeKTpoabl CPaBHEHNS. [TanbBaHNYECKNE SNEMEHTbI. DNEKTPOXUMNYECKNIA
ps4 HanpsxeHun metannos. Penokc-noteHuman n HanpasneHune npotekaHus OBP.
OnekTpoXnMmnyeckas Kopposns MeETanNNoB, CNocobbl 3alWnTbl OT Hee. DNEKTPOSIMS PACMIaBOB U
pacTBOPOB Ha MHEPTHbIX anekTpodax. CxeMbl NPOLECCOB Ha anekTpoaax.

naboparopHas pabora (2 4aca(oB)):
OKUCNMTENbHO-BOCCTAHOBMTENbHbIE PeaKLnK.

Tema 9. O6L,a8 xapakTepucTuKa MeTansioB U HeMeTaioB
JNleKL,MOHHOe 3aHsiTne (8 yaca(oB)):
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Bonopoa. CoennHeHns Bogopoaa ¢ metannamu n Hemetannamu. IranoreHol. Obwas
XapakTepucTunka ranoreHoBs, NPosBAsgeMas BaneHTHOCTb, CpaBHUTENbHASA YCTONYMBOCTb MOMEKYT,
pacrpocTpaHeHue B npupoge. ['anoreHosogoponbl 1 nx ceonctea. Kucnopog. lNposiensemas
BaNEHTHOCTb. duUaunyeckne n xmummyeckume ceoncTea kucnopoga. lNpumeHerHne. O3oH. Cepa.
ONeKTPOHHAas CTPYKTypa, NposiBnseMas BaneHTHOCTb, CTPOEHME MONEKYbI, annoTponus,
NpUpPOOHblE COeaUHEHNS. XUMMYeCcKue cBoncTea cepbl. CepoBOoOpPOa, NONyYeHNEe, XMMUYECKNE U
gomsnyeckue ceornctea. CepoBoaopon kak BocctaHoBuUTenb. KucnopoaHbie coeanHeHus cepsl.
CepHasg kucnota. duamyeckne n XMMmyeckme CBOMCTBa CePHOM KNCNOTbl. B3anmooencTeue cepHom
KWUCNOoTbl C MeTannamu n Hemetannamu. A3ot. A3oT B npupoae. BaneHTHble COCTOSIHMS U CTEMNeHb
okucneHus asota. A3otHas kucnora n ee conn. Baanmonencrere a3oTHOM KUCOTbI C MeTannamm u
HemeTannamu. AMMmnaKk, Connm aMmMOoOHUS, UX TEPMUYECKOE pasnoxeHune. TepMuyeckoe pasnoxeHune
HWTPATOB, UX OKUCNMTENbHAs cnocobHoCTb. Poccpop. Okenabl chocdopa. PocopHbIE KUCIOTbI U
nx conun. Yrnepog. Maotonsl yrnepoga. Npoctenwue yrnesogoponbl. Okcnapl yrnepoda. YronbHas
kucnota u ee conu. KpemHnin. HaxoxgeHue B npupoge. Okcug KpeMHus. KpeMHuesas KUcnora,
cunukatbl. 11. Obwas xapaktepuctuka metannos. AntoMuHuiA. HaxoxaeHue B npupoae. Okena,
rMapoKcua U conun antoMmHums. LLleno4yHosemenbHble MeTanbl (KanbUuid, CTPOHUMIA, 6apuii),
6epunnunia, MarHuin, nx okcuabl, rmapokcuapl 1 conu. XectkocTb BoAbl. LenoyHble Metansbil.
Okcmabl, nepokcuabl, TMAPOKCUAbI 1 CONKY WeNoYHbIX MeTannoB. MNMepexoaHble MeTannbl. Obwas
XapakTepucTka nepexonHbix 3N1eMeHTOB. [epexoaHble aNeMeHTbl Kak KoMnnekcoobpasoBaTenu.
Menb n cepebpo. Okcmapl Menm n cepebpa. MNopokena mean, conn mean n cepebpa.
KomnnekcHble coeanHeHus meamn n cepebpa. Moarpynna umHka. Obwas xapakrepucTmka
9NIEMEHTOB NOArpynmbl LUWHKA, OKCUA U TMAOPOKCUL LNHKA, KOMMNIEKCHbIE COEeOUHEHNS UUHKA. XPOoM:
XMMUYEeCKMe CBOMCTBA, NposBnseMas BaneHTHOCTb. OKcuabl, XpOMOBas 1 AUXPOMOBAs KMCNOTbI.
XpomaTtbl U AMxXpoMarthl, X B3auMHbI nepexon. OKMcnnTenbHO-BOCCTAHOBUTENbHbIE CBOMCTBA
xpoma. MapraHeu: HaxoXxaeHue B npupoae, xmMmumyeckne ceonctea. Okcuabl MapraHua,
OKMCNUTENbHbIE CBOMCTBA NepMaHraHara B pasnunyHbix cpenax. XKeneso: okcuapl, rmapokcuibl,
CONK, KOMMIEKCHbIE COeONHEHUS.

Tema 10. BBepeHue B opraHN4eckyro xummio. OCHOBHbIE MOHATUS OpraHN4YecKon XuMmMmn
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

- [loHsATWE 3NEeKTPOHHOrO 1 MPOCTPAHCTBEHHOMO CTPOEHUS. Buabl XuMmnyeckumx cea3em B
OpraHn4ecknx Monekynax: koBaneHTHas, NoHHas, BogoponHas. Vx xapakrepuctvka (anvMHa,
3Heprus, NONSPHOCTb, MONAPU3YEMOCTD). - [lBa MexaHn3Ma 06pa3oBaHNs KOBANIEHTHOW CBS3MN.
Curma- n nu-ceasu. - ATOMHble opbuTanu aneMeHToB 2-ro nepunona. CemmnonsipHas CBsA3b B UX
coeOvHeHNsAX. DNeKTPoHHas KoOHdMrypaums atoma yrnepoga. KoHuenuus rubpuamsaumm un
BaJIEHTHblE COCTOSIHMSA atoma yrnepoga. - VIHOyKUNOHHBIA (NONSpHbIN) 3d0dekT n
9NeKTPOoOTPULATENbHOCTb 3N1EMEHTOB. Ero HanpaeneHHOCTb, pacnpocTpaHeHe 1 3aTyxaHue. -
ConpsxeHne B Moniekynax opraHn4eckmnx CoOeauHEHUN, yCnoBus ero BO3HNKHOBEHMUS. DdpekT
COMpPSXeHWs, ero HanpaeneHHOCTb U pacnpocTpaHeHne. MeTon BaneHTHbIX CBA3ER B onNmncaHnm
3NEKTPOHHOr0 CTPOEHUS OpraHnyYecknx monekyn. I'padpmnyeckme cnocobbl 0TobpaxeHns
nepepacnpeneneHns SNeKTPOHHON NNOTHOCTW B MOJIEKyNax B pesynbrarte MHAYKUUN U COMPSAXEeHNs
(NpsiIMble 1 KpYBble CTPENKMW, HELLIENOYUCNEHHbIE CBA3WN, CMUMBO/IMKA PE30HaHCa).

Tema 11. NpepenbHbie N HenpeaenbHbie anudpaTnyeckue yrneBoaopoabl
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
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2. AnkaHbl. I3oMepusa n HomeHknaTypa (TpveuanbHas, paunoHanbHas, cuctemaTnyeckas).
NcTo4HMKM ankaHoB: HeddTb 1 NPUPOLHLINA ras. JlabopaTopHble cnocobbl CMHTE3a akaHoB:
rMapupoBaHne HenpenenbHbIX YrNeBo40p0 0B, BOCCTAHOBEHWE ranoreHankaHos, CUHTE3 Biopua,
anekTpocnHTe3 Konbbe, nekapbokcunupoBaHmne coner kapboHoBbIX KMCNOT. 3. XuMmnyeckume
CcBOMCTBa ankaHoB. Peakuun paankanbHOro 3amelleHns Boopoaa: ranoreHmposaHe, HUTpoBaHue,
CynbdooxnopupoBaHmne, cynbgookucneHne. OKMcneHne n KpekmHr ankaHos. 4. CTpoeHune, n3omepus
N HOMeHKnartypa ankeHos. [lony4yeHne ankeHoB: N3 ankaHoB (KPEKWHT, OernapupoBaHue), n3
CNMPTOB U ranoreHankaHoB (peakuun otwenneHns). lNMpasuno 3anuesa. 5. Xumnyeckne cBomcTea
ankeHos. [ MopuposaHve, ranoreHmpoBaHne, NpucoeanHeHe ranoreHoBoOPOLAO0B, rmaparaums.
MexaHun3m peakummn anekTpogunbHOro npucoeanHenus. Npasmno MapkosHukosa. Nonumepursaums
ankeHos. 6. Knaccuukauns n BaxHenwme npeactaButeny AMeHoB. SNeKTPOHHOE CTPOEeHne
conpsixXeHHbIX aueHoB. [NoHaTne conpsxeHus. Peakuum 1,2 - n 1,4 - npucoegnHeHns ranoreHos v
ranoreHoBogopooB. 7. fomonormnyeckuii psg anknHos. Visomepus n HomeHknarypa. [onyyeHne
aueTuneHa v ero romonoros. XvMM4yeckue CBONCTBA ankuMHOB: MTMAPUPOBaHWeE, rugparauuns,
npucoeanHeHne rasioreHos, ranoreHoBo40POA0B, CMIUPTOB YU CUHWUIbHOM KMCNOTbl. KNCnoTHble
CBOICTBA TEPMUHANBHbIX aLETUNEHOB, MPUCOEANHEHME K KAPOOHWIbHBIM COeaMHEHUSM. [n- 1
TpuMepuasaums aLeTuneHa.

npakTnyeckoe 3aHsitne (2 4aca(os)):
ArnKaHbl, ankeHbl, ankuHbl, ankaaneHol.
Tema 12. ApoMmaTuyeckue yrnesonoponbl
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

19. BeH30n. DNeKTPOHHOE CTPOEHNE MONEKYbl 6eH30na, NpaBuno XioKKeNs 1 NoHATME
apomaTunyHocTh. Fomonorn 6eH3ona, ux n3oMepus 1 HomeHknartypa. 20. CBoincTBa apeHoB Kak
HeHaChbIWEeHHbIX COeAMHEeHN: peakumm NpucoeanHeHns Bogopoaa v ranoreHos. Peakums
3NeKTPOPUNBHOrO 3aMelLeHNs B 6EH30NbHOM KOJbLE U ee MexaHn3M: obpasoBaHue *- n *-
KOMMNMEKCOB apeHa C aneKTpounioM. INeKTpoguibHOe ranoreHnpoBaHe, HUTpPoBaHue,

CynbompoBaHmne, ankMnnmpoBaHe n auninpoBaHue.
npakTnyeckoe 3aHsitne (2 4aca(os)):
ApomaTunyeckue yrnesonopoabl.

Tema 13. NanoreHnpou3sBoaHbIE YrNEeBOAOPOOOB
JNleKunoHHoe 3aHsitne (1 4aca(os)):

1. Knaccudpukauus, HomeHknatypa n nuaomepus ranoreHankaHos. CUHTE3 ranoreHankaHos n3
asnkaHoB, afkKeHOB, alkMHOB, CMPTOB. 2. XNMmnyeckne cBoncTea. Peakumm oTwenneHns
ranoreHoBO4opoOAa U Ux HanpaeneHHOCTb. Peakumm HykneodgomnbHoro 3ameuleHns. ObpasosaHue
METannoopraHN4yeckmx COeUHEeHUN B peakuun co WenoYHbIMU MeTannamMm, MarHMem (peakTme
['puHbspa). Peakums Bropua.

npaktnyeckoe 3aHsitne (1 yaca(os)):
["anoreHnNpon3BoaHbIE ankaHoB.

Tema 14. NoTokoBasi KOHTPONbHas paboTta "YrneBonopoabl, ranoreHNPon3BoaHbIe
yrnesonoponos"

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

BapuaHT KypcoBoW KOHTPONbHOM paboTbl Mo TeMe ?YrneBoaopOabl, rafioreHNnpPonN3BoaHbIE
yrnesonoponos? 1. Hanmwute CTpykTypHble (OOPMYnbl COEAMHEHWIA: a) 2-XNOPNEHTEH-2; 6)
3-BTOPOYTUNrenTuH-1; B) 2,3-OMMeTUn-6-atunokTaanen-1,7; r) HuUTpobeHson; o)
1,2,5-TpnMeTnnbeH3on; ) BuHUNbpomua. 2. Kakne yrnesonoponbl Nony4atcs npu AeACTBUN LMHKA
Ha cneayolmne AUranoreHnpon3BoaHble: 2,3-aMbpoMneHTaH, 2,3-4Mbpom-2-MeTunneHTaH. 3.
Mpeanoxute nyTn cneaytowero nepexona: 2-6pom-3-metnnbytaHa B 2-6poM-2-MeTunbyTaH. 4.
Hanuwwnte cTpyKTypHYO doopMyny coeamHeHus no 6pytTo-popmyne C5H10 n npoaykrtam
XUMUYECKNX NPEBPALLEHWIA: - KAaTaNNTUYECKOe rMapupoBaHme naet 2-MeTunbyTaH, -
rmopobpomMmpoBaHMe B NPUCYTCTBUN NEPEKUCK C nocnenytower 06paboTkoin HaTpreM (peakums
Bropua) npusoauT K 2,7-ouMeTunokTaHy. Hanuwmnte ypasHeHNs peakuunii.

Tema 15. CnupTbl U NpocTbie 3pMpbI
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KETPOHHBH
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1. Comonoruyeckunii psia npenenbHbiX 0OHOATOMHbIX CNMPTOB. HOMEeHKNaTypa 1 usoMepusi.
MepBrYHbIE, BTOPUYHbIE, TPETUYHbIE CcnpThl. CTpoeHue 1 accoumaums cnupTos. MNonyyeHne
CNUPTOB ruapartaumei ankeHoB, MMAPONM30M ranoreHankaHoB, BOCCTAHOBIEHNEM KapOOHMbHbIX
coeavHeHuin, no peakumm IMpuHbspa. 2. KNCnoTHble cBOMCTBA CIMPTOB. STepudpmkauns. Peakumm
3aMelleHnst rmapokcuna Ha ranoreH, obpasoBaHue NPOCTbiX apnpPoB. BHyTprMonekynsipHas
nerunapataums. CnmpTbl B peakumnsix OKUCNEHUSI.

npaktnyeckoe 3aHsitne (2 4aca(os)):
CnnpTbl 1 NpPoCTbIe 3CMPbI.

Tema 16. Anbpernabl N KETOHbI
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

1. Anboernabl n KeTOHbI. VI3oMepusa n HomeHknartypa. [Nony4yeHne anbaernnos n KETOHOB U3
anKeHoB, reM-auranoreHonPon3BOAHbIX, OKMCNEHNEM CcnNPTOB. CTPOEHNE U OCOOEHHOCTUN ABOMHON
ceasun C=0. 2. Xumnyeckme CBOMCTBa anbaerngos 1 KeToHoB. [ napuposaHmne. Peakuun
NPUCOEONHEHMNS HYKNEOGUNOB K KapOOHWNbHOM rpynne: CIMpTOB, MMAPOCYyNbuTa HaTPUS,
CUHWUNBbHOW KUCNOTbI N MarHUnopraHnyeckmx coeamHeHnn. Peakumm koHgeHcaumm ¢ aMmmHamu. 3.
OkucneHve anbaernnoB n KeToHoB (Npasmno MNonoea). ManoreHnposaHue KapOOHWUIbHBbIX
coeuHEHNN.

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

KapbokcunbHble coeanHeHus.

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

1. Knaccngonkaumsi KapboHOBbIX KMCNIOT NO OCHOBHOCTW, HACBIWEHHOCTM, HAMYNIO OPYruX
PYHKLIMOHANbHbBIX Fpynn. FoMonornyeckunin psig npenenbHbiX 04HOOCHOBHbLIX KApPOOHOBbIX KMCNOT, UX
n3omepusi n HomeHknatypa. CtpoeHune kapboKCUIbHOM rpynnbl U kapbokcunat- noHa. 2. MNonyyeHune
KapOOHOBbIX KMCNOT OKUCIEHNEM CMUPTOB, afbAernioB, Hepes MarHunopraHnyecke coeanHeHNs,
FMAOPONN30M CPYHKLIMOHANbHbBIX MPOU3BOLAHbIX KAPOOHOBBIX KUCOT.

npakTnyeckoe 3aHsitne (2 4aca(os)):
KapboHoBble KMCNOTbI.

Tema 18. AMMHbI U AMa30CcoeOUHEHUSA
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

1. Knaccudpukaumst aMMHOB, 0cOBeHHOCTN nx n3omepun. HomeHknatypa . lNony4eHne aMnHOB: U3
ranoreHankaHoB, BOCCTAHOBIEHMEM HUTPOCOEONHEHWIA, OKCMMOB, aMU 0B M HUTPUNOB KapOOHOBbIX
K1UcnoT. 2. Peakuumn aMnHOB: ankmnmposaHune, aunnnpoBaHme. OTHOWEHME NepPBUYHbIX, BTOPUYHbBIX U
TPETUYHBIX aMUHOB K OKUCNEHWUIO, OEACTBMIO a30TUCTOM KMCNOTbl. YeTBEPTMYHbIE aMMOHNEBLIE
OCHOBAHMS 1 NX COJN.

npaktnyeckoe 3aHsitne (1 yaca(os)):

XnMUyeckume CBomCTBa aMUHOB.

Tema 19. MoHo- 1 pucaxapuabi

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

1. MoHocaxapuabl 2. Oucaxapuabl 3. Nonucaxapuibl
npaKkTudeckoe 3aHsitne (2 yaca(os)):

Yrnesoabl.

Tema 20. MoTokoBasi KOHTpPoNbHasA pabota "Kucnopoa-, a3orcogepxailime opraHudeckme
coeauHeHus, yrnesoabl"

JNeKunoHHoe 3aHsitne (1 yaca(os)):
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BapwuaHT KoHTpOnbHO paboTbl Mo TeMe ?Kncnopon-, a3oTcoaepxalime opraHmyeckme
coeavHeHus. Yrneesoapl? 1. HanuwmuTe CTPYKTYpHblE (OOPMYNbl CREAYIOWNX COEAUHEHWIA: a)
N30MNPONUNOBLIA CAMPT; 6) 2-MEeTUN-2-XNOPNEHTAHON-3; B) AN3TUNOBbIV 3GUP; I') YKCYCHbIN
anbgerng; 0) 4-MetunneHTaHasnb; €) aMmua NpornMoOHOBON KUCNOTbI; X) 2,2-OAUMEeTUNrenTaHoH-3; 3)
XNOpaHruapua N30MacnsHom KUCNoThl. 2. Hanuwmnte ypaBHEHNS peakunii: a) BHyTPUMONEKYNSPHOM
nerunaparaummn bytaHona-2; 6) nponaHona-2 ¢ HaTPUEM; B) LWENOYHOro rmaponnsa 1,2-ouxnopaTaHa;
r) aueToHa ¢ M3onponunMarHMnbpomMmMoom, nanee ¢ BOLOW; ) aTunarta HaTpus ¢
TpeT-6yTMNOPOMMAOM; €) YKCYCHOW KMCNOTbl C METUNOBBIM CNPTOM. 3. OCywWwecTBNTE LIenoYKy
npespaleHnin: HanvwunTe ypasHeHNsa peakuui, nante Ha3BaHUS Nony4YeHHbIM MPoayKTam.

Tema 21. UTOroBbi KOHTPONb
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
KoHTponbHas paborTa.

Tema 22. BBepeHue B aHanUTU4ecKyro xummio. Uctopusi pa3sutusa aHanMTMyeckomn Xummn.
lNoHsTMe 0 KayeCcTBEHHOM U KONIMYeCTBEHHOM XUMNYECKOM aHanuse.

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

BBepneHune B aHaNNTUYECKYO XUMno. MIctopusa passutnsa aHanutu4eckom xmmmm. NoHatme o
Ka4yeCTBEHHOM U KONMNYEeCTBEHHOM XMMUYECKOM aHanmse.

Tema 23. TeopeTuyeckme OCHOBbI aHaNUTUYeCKon xummun. NMoHATNE 06 aHaNUTUYECKUX
peakuusax. 3aKkoH aencteusi macc. KoHctaHTa xuMmnyeckoro pasHosecus. lNMoHsTue o pH.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

TeopeTnyeckme 0CHOBbI aHANUTUYECKON XMnK. MNoHATME 06 aHANNTUYECKNX peakumnsx. 3akoH
nenctens macc. KoHctaHTa xumMmnyeckoro pasHosecus. MNoHatue o pH.

Tema 24. 'mpponus coneun: CywHOCTb, BUAbl. [lopaBneHne n ycuneHve ruaponunsaa.
CywHocTb 6ydhepHoro aencrtensi. Bupbl 6ycpepHbix cuctem. Ucnonb3oBaHue 6ydepHbIX
CUCTEeM B NpaKTUKe aHalIMTUYECKOW XUMUW.

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

MOponna conei: CywHocTb, BUabl. [MogaenexHve n ycunexnve rugponmaa. CywHocTs 6ygoepHoro
nenctems. Buabl 6ygoepHbix cucteM. Vicnonb3oBaHune BygoepHbIX CUCTEM B NPaKTUKE
aHaNMTNYECKON XUMUM.

Tema 25. KaueCcTBeHHbIN U KONMUYECTBEHHbIA XMMUYECKMX aHanu3a. [NoHATUe O rpaBUMETpUnN "
TUTpUMeTpuK. PellieHue 3apay.

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

KayeCTBEHHbIN 1 KONMMYECTBEHHbIN XMMUYECKUA aHann3a. [1oHaTue o rpaBUMeTPUn U TUTPUMETPUN.
PeweHune 3apau.

Tema 26. KoHTponbHas paborta

Tema 27. KNCNOTHO-OCHOBHOE TUTpOoBaHue: CYLLHOCTb, METOObl, UHOAUKATOPbI. O6nactb
npUMEeHeHus.

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

KncnoTHO-0CHOBHOE TUTPOBAHME: CYWHOCTb, METOAbI, HAMKaTOopPbl. O6nacTb NPUMEHEHUS.
naboparopHas pabora (6 4aca(oB)):

MpuroToBneHMe 1 cTaHgaPTM3aUns pacTBopa KUCNOTbI/LENOUN.

Tema 28. OcaputenbHoOe TUTPOBaHUE: CYLLLHOCTb, METOAbI, CNOCOO6bI (hMKcaunm KOHEYHON
TOYKM TUTpOBaHUA. O6nacTb NPUMEHEHUSI.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

OcapnTenbHoe TUTPOBaHUE: CYLHOCTb, METOAbI, CNOCODObLI oUKCaLMM KOHEYHOW TOYKU TUTPOBAHMSI.
Obnactb NpUMEHEHNS.

naboparopHas pabora (4 4aca(oB)):
MpuroToBneHne u cTaHOapTU3aUuUs pacteopa HuTpara cepebpa.

Tema 29. OKMCNUTENbHO-BOCCTAaHOBUTE/IbHOE TUTPOBaHME: CYLLLHOCTb, 06/1acTb NPUMEHEHWS,
OCHOBHbI€ TUTPaHTbl, MeToAbl. CNocobbl huKcaLMm KOHEYHOU TOUKM TUTPOBAHMUS.

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

KTPOHHEBH
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OKUCNMTENbHO-BOCCTAHOBMTENbHOE TUTPOBAHUE: CYWHOCTb, 06N1aCTb NPUMEHEHMNS, OCHOBHbIE
TUTPaHTbI, MeToabl. Cnocobbl hmkcaLmm KOHEYHOW TOYKM TUTPOBAHNS.

naboparopHas pabora (2 4aca(oB)):
OnpeneneHve cogepXaHus Kucnopoa B NpupoaHbIx Bodax no metoay Kybens.

Tema 30. Komnnekcometpuueckoe TUTPOBaHMeE: CYLLHOCTb, UHAMKATOPbI, 06nacTb
npuMeHeHnss. KOMNNeKCoOHOMeTpuUs.

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

KomnnekcomeTprnyeckoe TMTPOBAHUE: CYWHOCTb, MHANKATOPbI, 06NacTb NPUMEHEHUS.
KomnnekcoHomeTpus.

naboparopHas pabora (2 4aca(oB)):
OnpeneneHne XecTKOCTU NPUPOOHbIX BOA.

Tema 31. OcHOBHbIe MeTOAbl rPaBMMETpUYECcKoro aHannsa. Cnocobbl nonyyeHus
KpUCTaNnMYeckmx u aMopdoHbIX 0CaaKoB. 3arpsi3HeHne ocaakoB.

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

OCHOBHble METObl rpaBMMeTpUYeckoro aHannaa. Crnocobbl NONy4eHUs KPUCTanIMYecKunx un
aMOpPMHbIX 0CaAKOB. 3arpsi3HeHne 0CaaKoB.

naboparopHasi pabora (4 4aca(oB)):

OnpegneneHne NONHOM BNAroeMKOCTW MOYBbI.

Tema 32. MNoHsAATME 06 aHAaNUTUYECKUX FPynnax KaTMOHOB N aHUOHOB.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MoHsiITUEe 06 aHaANUTUYECKNX rpynnax KaTMOHOB 1 aHNOHOB.
naboparopHas paborta (6 4aca(oB)):

MeToabl Ka4eCTBEHHOrO ONpPeneneHns KaTMOHOB N aHWOHOB.

Tema 33. UTorosasi KOHTpoONbHas pabota

NeKuMoHHoe 3aHsiThe (2 yaca(os)):
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KoHTponbHas pabota € 2 BapuaHTt € 1 1. Nepeuncnute TpeboBaHus, npeabsBnsiemMble K
ocaxnaemon ¢popme. 2. [lpnMeHeHne ocaauTenbHoro TuTposaHns. 3. Komnnekcometpuyeckoe
TUTPOBAHME: CyWHOCTb, 06nacTb NPUMEHEHMS, CNOCObbl 0OHAPYXXEHUS KOHEYHOI TOYKM
TUTpoBaHus. 4. OxapakTepuaynTe NpakTM4eckoe NpMMeHeHne MeTo40B KMCIOTHO-OCHOBHOIO
TUTPOBaHNS B XMMMYECKOM aHanmae. 5. Oba3atenbHo Ny coBnaneHne TO4KN SKBUBANEHTHOCTY U
KOHEYHOM To4ky TTpoBaHus? OTBeT nosicHute. BapuaHt € 2 1. MNMepeuncnute TpeboBaHus,
npenbsBnsgeMble K rpaBUMeTpuyeckon oopme. 2. B kakmx koopanHaTax CTpoaT KpuBble TUTPOBAHUS
B pasnnyHbIX MeToaax TutposaHna? 3. lNepedncnute 1 KpaTko oxapakTepuaymnte npsamon u
obpaTHblin cnocobbl TUTpoBaHus. 4. YTo Takoe cTapeHne ocaaka? Kakme onuanko-xmmmyeckme
NpoLeCcChl MPOMCXOAST B Npouecce ctapeHus ocagka? 5. Nepeyncnute nHAmMKaTopsl,
NPUMEHSEMbIE NPX NPSIMOM TUTPOBaHMM MOHOB MeTannoB pacTeopom LA TA n oxapakrepuayinte
obnactb ux npumeHeHus. BapnaHt € 3 1. Kakne npouecchl NpMBOAST K 3arpsi3HeHnto ocanka?
KpaTtko oxapaktepuayinte Kaxablil n3 Hux. 2. YTo Takoe cTaHoapTHbI pacteop? YTo Takoe
NepBUYHbIV CTaHOAPTHbI pacTBop? Kakum TpeboBaHMSM AOMXHbI OTBEYATb CTAHAAPTHbIE
pacTtBopbl? 3. CKONbKO CKAYKOB HA KPUBbIX TUTPOBAHWS WaBENEBOW, CEPHOW,
STUNEHOVNAMUHTETPAYKCYCHOM, YroNbHOM N OOCHPOPHON KNCNOT rMApOKCUOOM HaTpUS; doocdara
HaTpusa 1 rmgpasvHa consHom kucnoton? 4. OxapakTepusyinTe CyLWHOCTb TUTPUMETPUYECKNX
MeToA0B aHanmsa. Kakne TpeboBaHns NpeabsaBnsioTCs K peakumm TutpoBaHua? 5. MNpaktuyeckoe
NPUMEHEHNE OKUCITUTENBHO-BOCCTAHOBUTENBbHOIO TUTPOBaHMS. BapuaHT € 4 1. UTo Takoe
coocaxaeHne? Kpatko oxapakTtepuaynTe OCHOBHble BUAbl coocaxaeHuns. 2. Kakne npumecu
yoansTcs npy npokanvueaHum ocagka? 3. OKMCAnTenbHO-BOCCTAHOBUTENbHOE TUTPOBAHME:
CYWHOCTb, pacyeT KpuBon TutpoBaHus. 4. lNepeyncnure n KpaTko oxapakTepusymnTe OCHOBHbIE
cnocobbl 0bHapyXeHus TS B KNCNOTHO-OCHOBHOM TUTPOBaHUK. 5. Cnocobbl 06HapyXeHus
KOHEYHOW TOYKN TUTPOBAHNS B OKUCNUTENIbHO-BOCCTAHOBUTENBHOM TUTPOBaHUN. BapmaHt € 5 1.
Kakue cBoricTBa ocagka onpenenstoT ero NpurogHoOCTb B KA4eCcTBe ocaxaaemomn gopmbl? 2. YTo
Takoe Kpmeas TuTposaHma? KakoBo nx npaktnieckoe npuMeHeHne? Onuwmrte npoLecc NoCcTPoeHNs
KpuBon TUTpoBaHuA. 3. Kakue pakTopbl BAMSIOT HA CKA4Y0K TUTpoBaHusa? 4. lNMepedmcnute ycnosums
NONyYeHMs KpUCTaNIMYecknx ocankos. 5. TutpoBaHmne cnaboit Kncnotbl cnabblM OCHOBaHMEM.
BapuaHTt € 6 1. HazoBuTte Hanbonee agodpeKkTMBHbIE NPUEMbI O4YNCTKM 0CAAKOB OT NPUMeceil. 2.
MepeyncnnTe ycnosusi NonyYeHns aMopgoHbix ocaakos. 3. OxapakTepuayinte 0bnactb NpUMeHeHNs
rpaBUMETPUYECKMX METOOOB. 4. Ha3oBuTe KpUTEPUM, KOTOPbLIM OOMXKHbI OTBEYaTb TUTPAHTbI B
KoMMnekcoMeTpun. 5. TutposaHme CUMbHOM KNCNOTbI CUNbHBIM OCHOBaHMeM. BapuaHT € 7 1. Kak
obecneynTb 3PPEKTUBHYIO 1 BBICTPYIO KOArynsaumo KONMouaoB npy NoayYeHn aMopdoHOro
ocagka? 2. lNMepeuncnute Hanbonee aPPEKTUBHBIE MPUEMbI OYUCTKN 0CALKOB OT NpuMecei. 3.
OcapautenbHoe TUTPOBaHME: CyWHOCTb, KpUBasi TUTPOBaHMS, CNOCobbl 0OHAPYXEHNS KOHEYHO
TOYKU TUTPOBaHUS. 4. KakoBa ponb KpuBbIX TUTpoBaHMA? 5. Nepeuncnute goakTopsbl, BAXSIOWNE HA
BENNYMHY CKayka Ha KpMBOM KOMMIEKCOMETPUYECKOrO TUTPOBAHUS.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Buaopbi
N Paanen Cemectp| Henens | camocrostenbHoit [TpynoemkocTh g‘:ﬂ%"g‘;‘og‘:z;gﬁgz
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60TbI
CTYyOEeHTOB P
Tema 1. OcHOBHbIE
MOHSATMS U 3aKOHbI NOAroToBka K 3 YCTHBIN OMpOC
XUMUN. XUMUSA U yCTHOMY Onpocy
1. |akonoruns. OCHOBHble 1 1-2
Knacchbl
noAaroToBkKa K .
THbIA On
HEOpraHn4eckmx YCTHOMY OMpOCY 3 yC onpoc
coeVHeHnn
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Buabi
Pasnen Hepens | camoctositenbHon [TpynoeMKOCTb Dopmei KOHTPONst
CemecTp Py CaMOCTOSITENIbHOMN
AucumninHbl cemecTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 2.
KBaHTOBO-XMMMYECKOE
noaroToBka K
onucaHne CTPoeHNs TecﬂTmposaHmo 3 TectupoBaHue
atoma. CtpoeHune
3NeKTPOHHbIX 060M04ek. 1 5.3
" [Neproanyecknin 3akoH,
nepuoamyeckas NOArOTOBKA K
cuctema O.U. Te(J:le 0BAHMIO 3 TecTupoBaHue
Menpeneesa P
Tema 3. BBe,U,eHVle B noAroToBkKa K
COBpEMEHHble Teopunn YCTHOMY Onpocy 1 YCTHbIN onpoc
. [XMMmnyeckom ceasn. 1 3-4
MexmMonekynsipHble NOAroToBka K 1 o
THbI On
B3aUMOOENCTBNS yCTHOMyY onpocy ye onpoc
Tema 4. Xumunyeckas
noaroToBka K o
TepMoauHamumka u ycfHomy onpocy 3 YCTHbIN onpoc
kKmHeTtumka. CocTosHme 1 5
" IXuMmnyeckoro NOArOTOBKA K
paBHOBECUS, MPUHLMN A 3 YCTHbI onNpoc
INe Warenbe-bpayHa ycTHOMy onpocy
Tema 5. Xungkoe
COCTOSAHME BellecTBa. noarotoeka K 2 TeCTmpOBaHme
Cnocobbl BbipaxeHust TECTMPOBAHNIO
. |KOHLEeHTpauunm 1 5-7
PacTBOPOB. NoaroToBKa K
KonnuratueHble TECTMPOBAHMIO 2 TecTupoBaHue
CBOWCTBA PacTBOPOB.
Tema 6. uccounauus
KNCNOT U OCHOBaHWUM noaroToBka K 1 T
TUPOBAHMU
CwvnbHble n cnabble TECTMPOBAHMIO ecTnposanne
aneKkTponuTbl. VMiloHHoe 1 7.8
" [npon3BeneHne Boabl,
BOOOPOLHbIN noaroToBka K
nokasarenb (pH). TECTUPOBaHMIO 1 TeCTMpOBaHe
'moponus conen
noaroToBka K o
2 YCTHbIN on
Tema 7. KomnnekcHble 1 g.g [YCTHOMy onpocy © onpoee
" |coeanHeHns noaroToBka K o
YCTHOMY ONpOCY 2 YCTHbIA ONpocC
noarotoBka K o
Tema 8. YCTHOMY OMpOCY 1 YCTHbI onpoc
. |OkncnmutenbHoO-BOCCTaHQBUTENbIbIED NOArOTOBKA K
eakuum Y
P YCTHOMY OMPOCY 1 YCTHbI onpoc
noarotoska K
Tema 9. Obwas OAroroska 4 TecTupoBaHve
XapakTepucTuka 1 9-10 TECTUPOBAHNIO
" |MeTannoB u HeEMeTannos NOAroToBKa K
TECTMPOBAHMIO 4 TecTupoBaHue
PerncrpaumnoHHbIii Homep 226718 SAEKTPOHHBIH
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YCTHOMY Onpocy

Buabl
N Paspen Cemect Henens | camocTtositensHon [TpynoOeMKOCTb) g‘:ﬂ%’::;';?:;g:gz
AncumnnuHbl pcemeCTpa pab6oTbl (B yacax) 260ThI
CTYL,EHTOB P
noaroToBka K K
- OHTPONbHAS
Tema 10. BeenoeHue B KOHTPONbHOWN 1 paéoga
10 |oPraHn4eckyo xumuio. 5 10 pabote
"IOCHOBHbIE NOHATUS NOAroTOBKA K
OpraHn4ecKomn Xummm KOHTPOMbHOVA 1 Kg‘%;gg”b"'a”
paboTe P
Tema 11. lNpenenbHblie NoAroToBka K 1 YCTHbI onpoc
11 | HenpenenbHble 5 11 |yeTHOMy onpocy
‘lanngoaTnyeckne o
® rloaroroeka k 1 YCTHbIM onpocC
yrnesofoponbl YCTHOMY Orpocy
noaroToBka K o
Tema 12. yc?ngMi or?pocy 1 YCTHbIN onpoc
12.|ApomaTunyeckune 2 12 NOLrOTOBKA K
rnesogoponbl 1 THbIV on
y P YCTHOMY Onpocy ye onpoc
noaroToBka K
Tema 13. OfiroToBKa 1 TectupoBaHue
TECTUPOBAHNIO
13.|lanoreHnpon3BogHbIe 2 12 MOATOTOBKA K
rnesoLopOLOB
y nopon TECTUPOBAHIO 1 TecTnpoBaHne
noaroToBka K
Tema 14. lNoTokoBas KOHﬂTpoanOVI 5 KoHTponbHas
KOHTpOnbHas pabota paboTta
" paboTte
14.|"Yrnesogoponbl, 2 13
ranoreHnpon3BoaHble Egﬂggﬁiﬁ% ; 5 KOHTPONbHas
rnesonoponos” T
y p pabote paboTta
noaroToBka K 5 y o
CTHbIi ONPOC
15 Tema 15. CnnpTbl 1 5 13 YCTHOMY Onpocy P
‘|mpocTbie 3dupbl .
p cpup NoAroToBka K 5 YCTHBIA ONPOC
YCTHOMY onpocy
noaroToBka K -
2 YCTHbIN onpoc
16 Tema 16. Anboerngbl n 5 13 YCTHOMY OMnpocy P
'|KeTOHBbI NoAaroToska K N
2 THbIA On
YyCTHOMY onpocy ye onpoc
Tema 17. KapboHoBble MOAroToBKa K 1 T
ecTnpoBaHue
17 [kuenoTi. Obuwwme 5 14 |TECTMPOBaHMUiO P
"INOHATNS 06 OKCO- 1 NOAroTOBKA K 1
aMNHOKKMCNoTax TECTMPOBAHWIO TecTnpoeaHue
noaroToBka K
KOHTPObHOW 1 Eggggg”b'*a"
18 Tema 18. AMUHbI 1 5 15 paboTte
"lanasocoegnHeHns
MoAroToska K KOHTPONbHAas
KOHTPONbHON 1 260712
paboTe P
noaroToBka K o
1 YCTHbIN onpoc
Tema 19. MoHo- 1 YCTHOMY OMpOCy P
19'J1V|03X3F)V|J1bl 2 15 noaroToBka K
A 2 YCTHbI Onpoc
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

20.

Tema 20. lNoTokosas
KOHTponbHas pabota
"Kncnopoa-,
asotcogepxatwme
opraHuyeckue
coenunHeHwus, yrnesonpbl"

16

NnoaroToBka K
TeCTUPOBaHNIO

TecTnposaHue

NOAroToBKa K
TECTMPOBAHMIO

TEeCTMpOBaHWe

22.

Tema 22. BeepeHue B
aHaIMTUYECKY XUMUIO.
NcTopus passntus
aHaNUTNYECKON XUMUMN.
[NoHsTHEe O
Ka4eCTBEHHOM U
KONNYECTBEHHOM
XMMNYECKOM aHannse.

MoAroToBka K
YCTHOMY Onpocy

YCTHbIN onpoc

23.

Tema 23.
TeopeTnyeckmne OCHOBbI
aHaNUTNYECKON XUMUN.
MoHsTHE 06
aHannMTN4ecKmnx
peakumax. 3akoH
nencTBnsa Macc.
KoHcTaHTa xummnyeckoro
pasHoBecus. lNMoHaTHe 0
pH.

noaroToska K
YCTHOMY orpocy

YCTHbIN onpoc

24.

Tema 24. 'voponuna
COfEeit: CyWHOCTb, BUAbI.
[MooasneHue n
yCcuneHune ruaponnaa.
CywHocTb bydhepHoro
nenctems. Bugpbl
BydoepHbIX CUCTEM.
Mcnonb3oBaHne
6ydbepHbIX CUCTEM B
npakTuke
aHaNMTN4eCKOMN XMMUN.

MoAroToBKa K
YCTHOMY OMpocy

YCTHbIN onpoc

25.

Tema 25.
KayecTBeHHbIN 1
KONMNYEeCTBEHHbIN
XUMNYECKUA aHanmaa.
MoHaTMe 0
rpaBUMETPUMN U
TMTpnMeTpnn. PeweHne
3anau.

noarotoska K
KOHTPONbHOW
paboTte

KoHTponbHas
paboTta

27.

Tema 27.
KncnotHo-ocHOBHOE
TUTPOBAHWUE: CYLHOCTb,
METOLbl, NHAMKATOPbI.
O6nacTb NPUMEHEHNS.

MOAroToBKa K
YCTHOMY OMpocy

YCTHbIN onpoc

PernctpaumoHHbin Homep 226718
Crpanuua 20 n3 34.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



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.

Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 28.
OcaguntenbHoe
TUTPOBAHME: CYWHOCTb,
noarot o
28.|meToapl, cnocobbl 3 1 g}quMOBOKﬁ '(() c 2 YCTHbIA onpoc
gomKcaumm KOHEYHOM y y onpocy
TOYKM TUTPOBAHUS.
ObnacTtb NPUMEHEHUSI.
Tema 29.
OKucnnTEnbHO-BOCCTAHQBUTENBIHOE
TUTPOBAHME: CYWHOCTb,
0bnacTb NPUMEHEHNS noaroToBka K o
29. ’
9 OCHOBHbIE TUTPAHTbI, 3 1 YCTHOMY Onpocy 4 YCTHI onpoc
meToabl. Cnocobbl
domkcaumm KOHeYHOM
TOYKM TUTPOBAHUS.
Tema 30.
KomnnekcomeTtpuyeckoe
TUTPOBAHME: CYWHOCTb, 1 NnoaroToBka K > y o
30. NHOMKaTOpPbI, 0bnacTb 3 YCTHOMY Onpocy CTHBI Onipoc
NPUMEHEHMS.
KomnnekcoHoMeTpus.
Tema 31. OCHOBHble
mMeTonpl
rPaBUMETPMNYECKOrO
noaroToBka K
31 [aHanmaa. Cnocobbl 3 1 KgﬂTg O}O'IbHaOIZ 4 KoHTponbHas
‘Inony4eHns 26oTe pabota
KPUCTanInM4eckmnx n P
aMOpPoHbIX 0OCaaKoB.
3arps3HeHne 0canKkos.
Tema 32. lNoHaTre 06 NOLroTOBKA K
gp [@HANMTUYECKMX TpyNNaxX | 4 1 KOHTPONBHOVA 5 KoHTponbHas
‘IKaTMOHOB N AHMOHOB. T
OHO pabote paboTta
Ntoro 98

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs
- KoMnbtoTepHble Mpe3eHTaumMmn nekuuii
- JleKUMoHHOE U3N0XEHNe OCHOBLIBAETCS Ha pa3bope KOHKPETHbIX CUTyaLMiA.
- [N pelweHns npakTM4eckux 3aaay UCnonb3ytoTCs KOMMbIOTEPHbIE CUMYNSLUN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XMMUN. XMMUSA N 3Konoruss. OCHOBHbIe KNnacchbl
HeopraHu4yeckmx coe gUHEHUN

YCTHbI onpoc , NpyMepHble BOMPOCHI:

OCHOBHbIE MOHATUSA XUMUKN. ATOM. MoneKyna. XMMYeckunin aneMeHT. N30TOMHbIA COCTaB XUMUYECKUX
3NEeMEHTOB. I'IpOCToe N CNOXHOE BeWecTBO. XMMUYECKNA SKBUBANEHT, 3aKOH 9KBMBASIEHTOB.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

PernctpaumoHHbin Homep 226718
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ArperatHoe COCTOSIHUE BelecTBa. XapakTepHble 0COOEHHOCTUN PasfiNyHbIX arperatHbIX COCTOSHNI
BelwecTBa. TeMnepartypHble yCNoBUS 1UX CyllecTBoBaHUS. [NoHATME O CTaHOAPTHbIX YCNOBUSX.
["a3oBble 3akOHbl. OCHOBHbIE KNAacChbl HEOPraHNYECKMX COeANHEHWN; OKCUAbI, TMAPOKCUObI, KUCNOThI,
conu. Knaccucpmkaums, nonyvyeHue, XmMm4eckne peakumum, MonekynsipHbole 1 rpacuyeckme
doopMynbI.

Tema 2. KBaHTOBO-XMMMYECKOE OonucaHne CTpoeHus atoma. CTpoeHne 3neKTPOHHbIX 060/0ueK.
lNMepuoaunyecknn 3akoH, nepumoaunyeckas cucrema .. MeHoeneeBa

TecTnpoBaHue , NPUMeEpPHbIE BOMPOCHI:

VcTopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopust cTpoeHus
atoma. [1BolicTBeHHas npupoaa anektpoHa. MpuHuun HeonpeaeneHHocTw. MNMoHsTNE 06
3NeKTPOHHOM obnake. SNeKTPoHHAas NNOTHOCTb.

TeCcTMpoBaHue , MPUMepPHbIE BOMPOCHI:

PannanbHoe pacnpeneneHue anekTpoHHOW MIOTHOCTU OKONO siapa atoMa Bo4opoaa B OCHOBHOM U
BO30yXOEHHOM COCTOSIHMSX. [ToHATUE 0 panunyce aTtoma. KBaHTOBbIE YMCna Kak XxapakTepUCTUKM
COCTOSIHUS 9NeKTPOHa B atoMe. S-, p-, d-, f- anekTpoHbl. [MoHATUSA: SHEpPreTU4ecknin ypoBeHb,
NOAYPOBEHb, 3NEKTPOHHbIN CMOWA, 9NEeKTPOHHas obonoyka, atomHas opbutans (AO). MpuHumn Maynu
N €MKOCTb 3NIEKTPOHHbIX 06onoyek. MNpaBnno XyHaa n nopsaok 3anofHeHNs aTOMHbIX opbutanei.
Mpasnna KneykoBckoro. CTpoeHNe aNeKTPOHHbIX 00004YEK aTOMOB 3/IEMEHTOB. DKpaHNpoBaHme
3apsna sanekTpoHamn. SPAEKT NPOHUKHOBEHUS 3N1EKTPOHOB K S4pY.

Tema 3. BBeieHue B COBpeMeHHble TEOPUUN XUMUYECKon cBsA3N. MeXMonekynsipHble
B3auMooencTBuUs

YCTHbI 0Npoc , NpYMepHble BOMPOCHI:

OCHOBHblE 0COBEHHOCTU XMMNYECKOrO B3aMMOAENCTBMSA (XUMUYECKOIN CBA3UN) N MEXAHW3M
06pa3oBaHNS XMMNYECKOWN CBSA3N. HackIlWwaeMocTb 1 HanpasleHHOCTb XMMUYECKOI CBSA3N.
KBaHTOBOMEXaHM4eckas TpakToBKa MexaHn3ma obpa3oBaHuMs CBA3W B MONIEKyNie BOAOPOA.

YCTHbIi ONPOC , NPMMEPHbIE BOMPOCHI:

OCHOBHbIE TUMbl XUMNYECKOWN CBSA3W: KOBANEHTHAs (HeNonspHas u nonsipHas), MoOHHas,
meTannnyeckas. OCHOBHbIE MONOXEHNS Teopun BaneHTHbIX cs3elt (BC). OcobeHHoCTH
06pasoBaHns CBSA3€E N0 JOHOPHO-aKLENTOPHOMY MexaHu3my. MHoroueHTpoBas cBsi3b. BaneHTHOCTb
XMIMUYECKMX SNEMEHTOB. IcTOpMSa pa3BuTUS NOHATUS BaNeHTHOCTU. PasnuyHbie TpakTOBKM MOHATUS
BaJIEHTHOCTM B COBPEMEHHOM XMMUKN. BaneHTHOCTb ¢ no3unuum Teopun BC. BaneHTHOCTL s-,p-,d-,f
-911EMEHTOB. [OCTOsAHHAs 1 NepeMeHHas BaneHTHOCTU. BaneHTHOCTb U CTeneHb OKUCNEHNS aTOMOB
9NEMEHTOB B UX coeanHeHnsax. KonnmyecTBeHHbIe XapakTepuUCTMKM XMMNYECKux ceasei. Nopsaok
cBA3U. SHeprua cea3n. [nvHa cea3n. BaneHTtHbil yron. CTeneHb MOHHOCTU CBA3U. ODGEKTUBHbBIE
3apaabl XMMUYECKM CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTW CBA3W. [IMMONbHbIA MOMEHT CBA3M.
CTteneHb NOHHOCTM CBA3U KaK OyHKLMS pa3HOCTM 3N1EKTPOOTPULATENbHOCTY B3aUMOLENCTBYOWMNX
aToMoB. [1MnofbHbIA MOMEHT MHOrOATOMHOW Moneky bl. PakTopbl, ONpeaensatowmne BENNYNHy
OVNONbHOrO MOMEHTA MHOrOATOMHOM Monekynbl. KoHuenuns rmbpunansaumm atoMHbIx opbutanei m
MPOCTPAHCTBEHHOE CTPOEHME MONEKyn 1 noHoB. OCOBEHHOCTM pacnpeneneHns aneKTPOHHOM
MNOTHOCTM rMbpMaHbIX opbuTaneit. MNMpocTerwme TNbl rMbpuansaumnn: sp, sp2, sp3, sp3d2.
Mmbpnamsaums ¢ y4actmeM HenoLeNneHHbIX 9NEKTPOHHBIX nap. MNpocTpaHCTBEHHAA KOHGUrypauns
monekyn un noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHue oTtanknaHmns snekTPOHHbIX Nap Ha
NPOCTPAHCTBEHHYIO KOHpUrypauumo monekyn. Teopusi MonekynsipHoix opbutaneii (MO). OcHoBHble
nonoxenusa teopun MO. SHepretudeckas guarpamma. Cesasbiatowme n paspbixnawwme MO.
OHepreTuyeckue auarpammbl MO [ByxaTOMHbIX MOnekyn anemeHToB 2-ro nepuoga. [ - n [I-MO.
OTHOCUTENbHASA YCTOMYMBOCTb OBYXaTOMHbLIX MONEKY/ 1 COOTBETCTBYIOLWMNX MONEKYNSPHbIX MOHOB.
CpasHeHue Teopuin BC n MO. BooopogHas cesa3b. [pupoaa BOAOPOLHON CBA3N, €€
KONMYECTBEHHbIE XapakKTeEPUCTMKN. MeX- 1 BHYTpUMONeKynsapHas BogopoaHas cea3b. BogopoaHas
CBA3b MeX Oy Monekynamm otopoBogopoaa, BOAbl, aMMmnaka.

Tema 4. Xumunyeckas rTepmoauHammka n KuHetTuka. CoctosiHMe XMMM4eckoro paBHoBecusl,
npuHumn Jle LWaTtenbe-bpayHa

YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

OCHOBHble 3a4a4M XMMMYECKon TepmoanHammnkn. OnpeaeneHne NPUHUMNMANbHON BO3MOXHOCTU U

MONMHOTbI NPOTEKAHUSA XMMNYECKOW peakuun. Bo3MOXHOCTM NMpakTUyeckoro OCyLweCcTBNeHNs
XUMUYECKOW peakuum.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

XuMunyeckas cmctema. BHyTpeHHSAS aHeprns cuctembl. VIaMeHeHne BHYTPEHHEN SHeprum B Xoae
XMMUYECKMX npeBpalleHunii. MNMoHsTne 06 aHTanbnmm. COOTHOWEHME 3HTaNbMNNN U BHYTPEHHEN
9HEeprum cuctembl. MIaMeHeHne sHTanbnnmn B Xo4e XMMmyeckoro npespauweHms. CtaHoapTHas
SHTanbnus obpasoBaHus BewecTB. 3akoH ["ecca. BnnsHne Temnepartypbl HA BENNYUHY M3MEHEHNS
SHTaNbNUN peakuuun. IaMeHeHne sHTanbnNun n HanpasneHne NpPoTekaHnsa peakunn. FoMoreHHble 1
reTeporeHHble peakumun. NoHATNE O CKOPOCTU XMMUYECKOM peakunn. 3aKoH OEeACTBMS Macc.
dakTopbl, ONpenensrowmne CKOpPoCTb XMMmyeckon peakummn. KoHcTaHTa CKOPOCTU XMMUYECKOM
peakuuun. BnuaHue temnepartypbl Ha CKOPOCTb XMMUYECKOW peakuun. TemnepaTypHbli
KO9hPpULIMEHT CKOPOCTU. DHEPrusa akTusaumn. dakTopbl, oNnpeaensowme BeNMYnNHy aHeprum
akTMBaLMN. DHEPrnsa akTmeaLmm n CKOpoCTb peakumun. NepexonHoe COCTOSHNE Nnu
aKTMBMPOBaHHbIA komnnekc. ObpaTuMble 1 HeobpaTMble XMMMYECKNE peakumm. XMMM4eckoe
paBHoBecue. KOHCTaHTa xMMmnyeckoro pasHosecus. CaBUr XxuMuyeckoro pasHosecus. [NpuHumn Jle
Wartenbe. PeweHne pacyeTHbIX 3a4a4 Ha HaxXoXAeHWe TENNOBbIX 3P(EKTOB XMMNYECKNX NPOLECCOB.
Pacyet aHeprum aktmeauunn. ViameHeHne CKOpOCTM XMMUYECKOro rnpolecca no 3akoHy BaHTt-I"ododa.
3y4yeHune cMeleHns NONOXEHNS XMMMYECKOrO PaBHOBECUS B COOTBETCTBUN C NPaBUIOM
Ne-lllaTtenbe.

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

TecTnpoBaHue , NPUMEpPHbIE BONPOCHI:

LwncnepcHble cnctembl. VICTUHHBIE pacTBopbl. TBEpAble pacTBOpbl. [[pyboaMCnepCHbIe CUCTEMDI.
CycneHnann. Omynbcun. KonnonaHole pacTBopbl.

TecTnpoBaHune , npmMMepHbIe BOMpPOCHI:

PacTtBopeHune kak ouanko-xmmmyeckuii npouecc. Ocobble CBONCTBA BOAbI KAK pacTBOpMTENS.
PactBopumocTb BelecTB. PacTBopeHue TBepabiX, XUOKNX U ra3000pasHbix BewecTs. BnnsHue
Temneparypbl, AaBNEHUS 1 NPUPOObI BEWECTB Ha UX B3aNMHYO pacTBOPUMOCTb. Cnocobbl
BblpaXXeHuns cocTaBa pacTBOPOB: MaccoBas A0/, MONSPHOCTb, HOPManbHOCTb, MONANbHOCTb,
MOnApHasa oons. dnekTponutudeckas amccoumaums. BnnsHue npupopl BewecTsa Ha ero
CMOCOBHOCTb K 9NEKTPONMTUYECKOW Anccoumnaumm B BOLHOM pacTBope. MexaHnam guccoumauum.
Mmopartaums noHos B pacteope. OCHOBaHUS 1 KUCNOTbI C TOYKN 3PEHNS TEOPUM SNEKTPONNTUYECKON
avccoumaummn. CunbHble 1 cnabble anekTponutbl. CTeneHb anccounaumm anekTponmTos. PakTopbl,
onpegensowme cteneHb guccounaunn. OCHOBHbIE NPELACTABNEHNS TEOPUN CUNbHBIX 3N1EKTPONNTOB.
VIcTUHHas n kaxywascs cteneHn guccoumaumm B pactBopax CUbHbIX 3n1ekTponnTos. KoHueHTpauns
MOHOB B PacTBOPE U aKTMBHOCTb. PaBHOBeCKe B pacTBopax cnabbix anekTpnonutos. KoHcTaHTa
anccoumaummn. dakTopsbl, BAMSIOWNE Ha BENNYMHY KOHCTaHThbl guccoumnaunn. CBA3b KOHCTAHTbI
ZAvccoumaLnmm co cTenexbio auccoumaumn. 3akoH pasbasnenuns. uccoumaumns Boabl. KoHcTaHTa
anccounaummn. loHHoe nponsseneHue. BnvsHue Temnepatypbl Ha guccoumasumio Boabl.
BopoopoaHbiin nokasartenb. MNMoHATne o bydbepHbIx pacTBopax. TpyaHOPacTBOPUMbIE SNEKTPONUTHI.
PaBHOBecue Mexay 0CafkoOM N HacCblWeHHbIM pacTBOpoM. [1ponsseneHue pactesopumoctu. 'maoponuna
conen. 'maponna conei nNo KatMoHy 1 No aHnoHy. MexaHuam rugponusa. MonekynspHble N MOHHbIE
ypaBHeHus rugponmaa coneii. CteneHb rugponusa. KoHctaHTa rugponmsa. Pacyetsl no cnocobam
BbIpaXeHNS KOHLUEHTpauum pacTBopoB. PeweHne pacyeTHbiX 3aaad no 1-my n 2-my 3akoHam Payns.

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

TecTnpoBaHue , NpUMepHbIE BOMPOCHI:

Knaccudpmkaums no arperatHoMy COCTOSIHUIO. VICTUHHBIE 1 KONNOWAHbIE pacTBOPbl. PacTBopeHue
Kak onamnko-xmmmnyeckuii npouecc. NoHAaTMe pactsopuTenb U pacTBOPEHHOE BelwecTso. Boaa kak

pactesoputens. [narpamma coctosiHms Boabl. ConbBatauusa u rugpataumsl, Conbeatbl U rmaparhbl.
PacTtBoprMOCTb BeELLECTB.

TecTnpoBaHune , npmMMepHblie BOMpoOChl:
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BrnusHve Temnepartypbl, 4aBneHUs, NpupoLbl pacTBOPEHHbIX BELWECTB U pacTBOPUTENS Ha
pacTBOPMMOCTb. 3akoH ["feHpu. Cnocobbl BbipaxXeHns cocTaBa pacTBopa: MONSIPHOCTD,
HOPManbHOCTb, MONANIBHOCTb, MACCOBas N MONbHas OONU. TpyaoHOPACTBOPUMbIE SNEKTPONNTHI.
MpowusseneHne pacteopmumoctn. Kputepunii obpasoBaHunst ocagkos. KonanratueHble CBONCTBA
pacTBOPOB: 3akOHbI BaHT-I'ododha, Payna n ux cnpaseanneoCTb Ang pacTBOPOB 3N1EKTPONINTOB U
HEeaneKTPONMTOB. DNEKTPONMTMYECKas auccoumnaums, MexaHnam guccoumnaummn. CunbHbole 1 cnabble
anekTponutbl. CTeneHb guccoumnaumnm anekTPonuToB, BANSHUE HA Hee pasnnyHbIX (DakTOPOB.
KoHcTaHTa anccoumaummn. 3akoH pasbasneHns OctBanbga. MNoHATMe 06 akTMBHOCTM MOHOB. Teopun
KMCNOT 1 ocHoBaHuin AppeHuyca u Jlbtonca. ObMeHHbIe peakummn 1 YCNoBUS NX NPOTeKaHWs B
BOLHbIX pacTeopax. duccounauns Boabl, MOHHOE nponsseneHre. BooopoaHbin nokasatens (pH).
HelTpanbHble, KUCNbIE U WenoYHble pacTBopbl. MIHankatopbl. BydepHbie pacTeopbl: npupona v
MExaHn3M OeincTBusi, bygpepHasi eMKOCTb. [ MAPONN3 Conei: MexaHnam ruaponmnaa, HanmcaHme
YpaBHEHWIA NO CTYNeHsSM B MOJNIEKYNISIPHOM U MOHHOM doopMax € ykasaHuem pH cpenbl. BaanMHbIl
rmoponus conei. BnusHue npupodbl conu, 3apsaa, pagvyca MOHOB Ha UX rMaponn3yeMocCTb.
CteneHb 1 KOHCTaHTa rmgponunsa. BnusHue koHueHTpauunii, Temnepatypbl U pH Ha cTeneHb
rmoponnsa conem.

Tema 7. KomnnekcHble coeguHeHuns

YCTHbI ONpOC , NPMMEPHbIE BOMPOCHI:

Xummyeckas cBs3b B KOMMIEKCHbIX COEAMHEHMAX 1 0CODEHHOCTU X CTpoeHUsl. KoopavHauMoHHas
HeHaCblWEeHHOCTb aTOMOB 1 BO3MOXHOCTb 00pa30BaHNS KOMMIEKCHbIX (KOOPAMHALMOHHbIX
COEOVHEHUN).

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CocTaB KOMMNIEKCHbIX COeAUHEHWI. BHEWHAS 1 BHYTPEHHSAS KOOpAMHAUNOHHbIE cdpepbl. KaTuoHHbIe,
aHWOHHbIE U HENTPanbHbIe KOMMNEKCbl. HoMeHknaTtypa KOMMNAEKCHbIX CoeanHEHUA. TUnnyHble
Komnnekcoobpa3zosatenu. KoopamHaumoHHOe Ynucno komnnekcoobpasosatens. TUNMYHble NnUraHabl.
dakTopbl, onpenensiowme cnocobHOCTb MONEKYN U MOHOB BbICTYNaTb B KA4eCTBe NMraHaos. MoHO 1
nonmaeHTaTHble nuranabl. [pocTpaHCTBEHHAS KOHPUIYpaLUmMs KOMMIEKCHbIX MOHOB. Mbpuamnsaums
aToMHbIX opbuTanein komnnekcoobpasoBaTens 1 NPOCTPAHCTBEHHASA KOHAMIrypaums KOMNIEKCHOro
noHa. lnccoumanmsa KOMNeKkCHbIX MOHOB B pacTBope. KoHCcTaHTa HecTonkocTn. dakTopsl,
onpegensowme ycTon4mBoCTb KOMMNAEKCHbBIX NOHOB B pacTBOpPeE.

Tema 8. OKncnuTenbHO-BOCCTaHOBUTEJIbHbIE peaKLuu
YCTHbI ONpoC , NpUMEPHbIE BOMPOCHI:

OKMCANTENBHO-BOCCTAHOBUTENbHBIE peakLmm, X Knaccmgumkaumm (BHyTPUMONEKYNSPHbIE,
MEXMONEKYNSIPHbIe, CAaMOOKMCNIeHNe-caMoBoccTaHoBNneHne). [Moabop KoappULMEHTOB METOAOM
3NEeKTPOHHOro banaHca.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

YpaeHeHne HepHcTta. CTaHaapTHbLIN 1 peanbHblii NoTeHumansl. BooopoaHbli 3neKTpon U aNeKTpoabl
cpaBHeHusl. ManbBaHN4Yeckue aneMeHTbl. ANEeKTPOXUMUYECKUIA PSiL HANPSXKEHWIA MeTanos.
Penokc-noteHuman u HanpaeneHune npotekaHust OBP. SnekTpoxuMmnyeckas Kopposmsi MeTansos,
cnocobbl 3aWnTbl OT Hee. DNEKTPONN3 PacnnaBoB 1 PACTBOPOB Ha MHEPTHbLIX anekTpoaax. Cxemb
MPOLIECCOB HA aNEKTPOAAX.

Tema 9. O6L,a5 XapaKTepucTMKa MeTa/zIoB U HEMETaNNIoB
TecTupoBaHve , NpUMepHbIe BOMPOCHI:

Obwas xapakTepucTvka MeTanios 1 HeMeTansos.
TECTMPOBaHWe , NPUMEpPHbIE BOMPOCHI:

PerncrpaumnoHHbIii Homep 226718 DAEKTPOHHEH
Ctpanunua 24 n3 34. il yLH,lf[;F 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.

Obwas xapaktepuctuka Hemetannos. Bogopoa. CoeavHeHus BOAoOpoLa C MeTanniamm u
HemeTannamu. Fanorexbl. Obwas xapakTepucTka ranoreHoB, NposiBnsiemMast BaNeHTHOCTb,
CpaBHUTENbHAs YCTONYMBOCTb MOJIEKYS, pacnpocTpaHeHre B npupone. ['anoreHoBooopoabl U Ux
csonctea. Kncnopog. lNpossnsemas BaneHTHOCTb. Pu3nyeckne n xmMmyeckmne CBOMCTBA Kmcnopoaa.
MpumeHeHune. O30H. Cepa. OnekTpoHHas CTPYKTypa, NposBNsemMas BafleHTHOCTb, CTPOEHUe
MOEKY/bl, anfoTPONUs, NPMPOLHbIE COeANHEHUS. XMUYeckmne caonctea cepbl. Ceposoaopoa,
nony4yeHne, xmumMmnyeckme n puaundeckne ceonctasa. CepoBoaopo Kak BOCCTAHOBUTEND.
KucnopogHble coenmHeHuns cepbl. CepHas kucnorta. duamyeckne n XMMmnyeckme CBOMCTBa CepHON
KucnoTbl. BsanmonencTeme CepHoOM KUCNOTbl C MeTannamm n Hemetannamm. A3ot. A30T B npupoze.
BaneHTHble COCTOSHNSA 1 CTeneHb OKMCNeHns a3oTta. A30THas kucnora n ee conv. Baaumoneincrtene
a30THOW KMCNOTbI C MeTannamm n Hemetannamv. AMMUaKk, Convm aMmMOHUS, UX TepMUYecKoe
pasnoxeHune. TepMUYECKOe Pa3NoXEHNE HATPATOB, NX OKMUCIUTENbHAS CNocobHOCTL. Pocgop.
Okcmnabl doocgpopa. PocdopHbie KMCNOThl U ux conun. Yrnepon. Mizotonel yrnepoaa. lNpoctenwne
yrnesogoponbl. Okcuabl yrnepona. YronbHas kucnora n ee conu. KpeMHuin. HaxoxneHue B
npupone. Okcua kpemHust. KpeMHueBas kucnota, cunvkarbl. 2. Obwas xapakTepucTka Metansios.
AntomnHuin. HaxoxaeHue B npupoge. Okena, rugpokeng u conu antoMmHus. LLlenoyHosemenbHble
MeTannbl (kanbumii, CTPOHUMIA, Bapwuii), 6epunnnii, MarHuii, nx okCuabl, FMAPOKCUAbl 1 CONN.
XecTtkocTb BoAbl. LLlenoyHble MeTannbl. Okcuabl, NEPOKCUAbI, TMAPOKCUAbLI U CONY WENOYHbIX
MmeTannos. MNepexoaHble MeTannbl. Oblwas xapakTepucTka NepexoaHbiX aneMeHToB. MNepexoaHble
3NeMeHTbl kak komnnekcoobpasosatenu. Meab n cepebpo. Okeunabl Mean n cepebpa. MNapokcua
Menou, conu Meam n cepebpa. KomnnekcHole coeanHeHns meam u cepebpa. Moarpynna LmHKa.
Obwas xapakTepucTmka aneMeHToB NOArpynnbl LMHKA, OKCUL U TMAPOKCUL LIMHKA, KOMMNEKCHbIE
COeVHEHUS unHKa. XpoM: XMMUYeCcKre CBOMCTBA, NposBnseMas BaneHTHoCTb. OKcmabl, XpoMoBas v
ONXPOMOBAs KNCNOTbl. XpOMaThl U AuXpomarbl, UX B3aMHbIA Nepexom.
OKncnMTenbHO-BOCCTAaHOBUTENbHBIE CBONCTBA XpoMa. MapraHew: HaxoxaeHue B npupoae,
xmMmmnyeckme ceorictea. Okcmnapl MapraHua, OKUCNUTENbHbIE CBOWCTBA NEPMaHraHarta B pasnnyHblX
cpepnax. Xeneso: okCuabl, rmapoKcuabl, CONMn, KOMMIEKCHbIE COeAVHEHMS.

Tema 10. BBepeHue B opraHN4eckyro xummio. OCHOBHbIE MOHATUS OpraHN4YecKon XuMmMmn
KoHTponbHas pabota , npuMepHble BONPOCHI:

- MoHSATNE BNEKTPOHHOMO M NPOCTPAHCTBEHHOIO CTPOEHNS. Buabl XMnyecknx cBa3el B
OpraHnYecknx MoNeKynax: KOBaNeHTHas, MOHHas, BoaopoaHas. x xapaktepuctuka (anmHa,
3Heprus, NONSPHOCTb, MONAPU3YEMOCTD). - [lBa MexaHn3Ma 06pa3oBaHNs KOBANIEHTHOW CBS3MN.
Curma- n nu-ceasu. - ATOMHble opbuTanu aneMeHToB 2-ro nepunona. CemmnonsipHas CBsA3b B UX
coeOvHeHNsAX. DNeKTPoHHas KoOHdMrypaums atoma yrnepoga. KoHuenuus rubpuamsaumm un
Ba/IeHTHbIE COCTOSIHUS aToMa yrnepoaa.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

- NHOYKUMOHHBIN (MONSPHbINA) 3¢pekT 1 SNeKTpooTpuLaTenbHOCTb 31EMEHTOB. Ero
HanpaBNeHHOCTb, pacnpocTpaHeHne 1 3aTtyxaHue. - ConpsxeHne B MONeKynax opraHn4yeckmx
COeVHEHUN, YCNOBUS €ro BO3HUKHOBEHUS. DQAEKT CONPSAXEHMS, €ro HanpasneHHOCTb U
pacnpocTtpaHeHve. MeTon BaneHTHbIX CBA3EW B ONUCAHUN 3NEKTPOHHOrO CTPOEHUS OpraHnyeckux
Mmonekyn. ['padomyeckune cnocobbl 0TobpaxeHns nepepacnpeneneHns aNeKTPOHHOW NIOTHOCTM B
Monekynax B pesynbtaTe MHOYKUUN N CONPSXEHUS (NPSMbIE U KPUBbIE CTPENKWU, HELLeNOYNCIEHHbIE
CBSA3M, CUMBO/IKA PE30HAHCA).

Tema 11. MNMpepnenbHbie N HenpeaenbHble anudgaTtnyeckue yrnesonopoabl
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

PeweHune 3anau.

YCTHbI ONPOC , NPMMEpPHbIE BOMPOCHI:
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PeweHne 3apay. 1. Hanuwmnte cxemy peakuuun n gante HaseaHue yrnesogoposy, KOTopblia
obpasyeTcsi Npu HarpeBaHUn ¢ rMAPOKCUAOM HaTpus cneaytowmx sewecTs: a) CH3CH2CH2COONa;
6) CH3CH(CH3)CH2COONa. 2. Hanuwwute chopMynbl HUXecneayowmnx yrneson0poaos: a)
2,2-guMeTunnrekcan; 6) 2,3-oumetun-3-atunrekcaH; B) 2,3,4-TpMMeTUNNEHTaH; ) 2,5-0MMeTUNrekcaHx;
n) 2,2,3,4-TeTpameTvnrekcan; e) 2,4,4,5-tetpametunrentaH. 3. Kakue yrnesonopoabl obpasytorcst
npu cnHTese Biopua, ecnn MeTannmyeckmm HaTpueMm OencTBoBaTb Ha cneaylolwme cMecu
ranoreHankunos: a) 6poMUCTbI 3TUN U BPOMUCTLIN 3TuN; 6) 2-MoAa-nNponaH u 2-noa-2-metTunbyTaH; B)
MOOMCTBIA ByTWN W ROAMCTBIA Nponuia. HanmwmnTe cxeMbl peakunii u HasoBuTe obpasytolmecs
yrnesogopoabl. 4. Hanunwmnte cxeMy nony4eHust n3obyTtaHa nobbiM cnocoboM 1 ypaBHEHNS peakLunii
€ro HUTPOBaHWS 1 CynbgooxnopuposaHms. 5. [Npu TepMmnyeckom pacnane opraHM4eckoro
coeavHeHns 0b6pasytoTcst paavkanbl: U30NPONUAbHbIA, METUNBHBIA 1 TPET-OyTUNbHbIA. PacnonoxuTe
9TV paguvkansl B psg no yBeMY4eHUIO BPEMEHWN UX CYLECTBOBaHMS.

Tema 12. ApomaTuyeckue yrnesonoponbl
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:
PeweHve 3anay

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. Ncxops n3 6eH3ona, nonyymte nN-6pomMauetodeHoH (MCXOOHbIE BEWeCTBa ? XNopaHrnapua
ykcycHow kmucnotbl (CH3COCI) n MmuHepanbHble peareHThl). 2. Kakme coeauHeHns obpasyoTcs npu
oKkucneHuun aTunbeHsona, 6eHsanbaernaa, CTMpona, MU3OMepHbIX KCUIOMOB NEPMaHraHaToM Kanus?
3. Hanuwwnte peakumio 6poMMpoBaHNS B apoOMaTMYECKOE KOMbLO CNenyoWmMX COeANHEHNIA: )
aTunbeHsona, 6) HUTpobeHaona. Kakoe 13 aTux AByX COEONHEHWIA BCTynaeT B peakumo
6pomumposaHus nerye? Mouemy? LaiiTe o6bsscHeHMe. 4. HannwmnTe ypaBHEHMS peakLumii
B3aumopencTens beHsona (B npucytctemm AICI3) co cnenyrowmmm BeWEeCTBaMn: XNOPUCTbIM
METUIOM, XJIOPUCTbLIM 3TUIOM, XIOPUCTLIM M30MPOMNUIOM, XNTOPUCTbIM 6eH3MNoM. MNMpueanTe Ha
npuMepe 0OHOM peakLmm MexaHuaMm. 6. Kakne npoaykTbl MOHOHUTPOBAHWUS MOYyHalTCs npu
HUTPOBaHMM CNeayoWnxX BEWeCTB: Tonyona, aTunbeHsona, 6eH30ncynbokmcnoTol? Kakme na atunx
coenvHeHwnin ByaoyT nerye BCTynatb B peakumio HUTpoBaHMA? 7. Hanuwnte peakumm nonyvyeHns
cnenyowmx yrnesoopoaoB no cnocoby dpuaens-Kpadgpreca: a) atunbeHsona, 6) naobytunbeHsona,
B) nponunbeHsona. 8. Hanuwunte cxemy CynbqUPOBaHNS N-HATPOTONYyona.

Tema 13. ManoreHnpou3sBoaHbIE YrNeBOAOPONOB
TecTupoBaHue , NpUMepHbIE BONPOCHI:
TecTnpoBaHue

TecTnpoBaHue , NPMMepPHble BOMPOCHI:

1. KakoBa cTpykTypHas gpopmyna 6pommnaa C3H5Br, ecnn oH He pearnpyeT ¢ KCN n AgOH, a npu
nericteum 6pomncToro Bogopoaa obpasyet 2,2-gubpomnponan? 2. [laiite Ha3BaHUS ranonaHbix
anknnoB, N3 KOTOPbIX MOXHO MOAY4YnTb MO peakumm Biopua 2,5-anmetnnrekcaH? Kakor ranovngHbii
ankmn Hanbonee uenecoobpasHo NPMMEHNTb B 4aHHOM cnyydae? 3. Onpenennte CTpOeHNe BelwecTsa
coctaBa C4H9l, ecnun n3secTtHo, 4TO Npu OENCTBUN HA HErO CMMPTOBOMO pacTBopa Wenoyu
nonyy4aeTtcs yrnesoaopon, UMerLWnin amnmpuyeckyto coopmyny C4H8. 910t yrnesomopon npu
O30HMPOBAHNM 1 NOCNEOyoWEM Pa3fioXXeHNN 030HMAA BOAOV 06pasyeT TONbKO O4HO BELECTBO.
Hanvwunte ypaBHeHUS NepeyncneHHblX peakunii.

Tema 14. NoTokoBasi KOHTPONbHas pabota "YrneeBonopoabl, ranoreHNPon3BoaHbIe
yrnesomoponos"

KoHTponbHas paboTa , npMMepHbie BOMPOCHI:
KoHTponbHas paborTa.
KOHTposNbHas paboTta , NpUMepPHbIE BONPOCHI:

1. HanmwwuTe CTpyKTypHblE (OOPMYNbl COEAMHEHWIA: @) 2-XNopneHTeH-2; 6) 3-BTopOyTnarenTnH-1; B)
2,3-ommMeTnn-6-aTnnoktagueH-1,7; r) HuTpoberson; o) 1,2,5-1pumeTnnbeH3on; e) BUHMnb6pomna. 2.
Kakwve yrnesogoponbl nonyyarcs npu 4eNCTBUN LMHKA Ha Crelyowme auranoreHnpon3sBoaHble:
2,3-anbpomneHTaH, 2,3-anbpom-2-metnnneHTaH. 3. MNpennoxute Nyt cnemytowero nepexona:
2-6pom-3-mMeTunbytaHa B 2-6pom-2-meTunbyTaH. 4. Hanuwmte CTpyKTYpHYO oopMyny COeanHEHMUS
no 6pyTtTo-chopmyne C5H10 n npoaykTamM XMMUYECKNX NPEBPALLEHWIA: - KAaTaNUTUYECKOoe
rmopupoBaHue naet 2-MeTunbyTaH, - rnapobpoMMpoBaHne B NPUCYTCTBUM NEPEKNCH C
nocnegnytouwer 06paboTkoi HaTpmeM (peakuus Biopua) npnBoaunT K 2,7-guMetunoktady. Hanvwure
YpaBHEHUS peakumii.
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Tema 15. CnupTbl U NpOCTbIEe 3¢PUpPbI
YCTHbI ONpOC , NPUMEpPHbIEe BOMPOCHI:
PeweHve 3anay

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

2. [1Ba n3omMepHbIx amunoBbix cnupTa noa aevicteuem PCI5 06pasyoT ranonanponsBogHblie,
LEernopoxnopnpoBaHne KOTOPbIX 4aeT OAMH U TOT Xe ankeH: 2-MeTnnbyTteH-2. Hanvwure
CTPYKTYPHbIE OOPMYIbl UCXOOHbIX CNNPTOB. 4. YKaxXuTe, KakoBa CTPyKTypa cCoeanHEHNS cocTaBa
C5H120, ecnu n3BeECTHO, YTO NpU AermapupoBaHMm ero obpasyetcst anbaeru, npw
B3aUMOOENCTBUN C STUIMArHNOpOMMOOM BbIOENSETCA 3TaH, a Npu germaparaumm obpasyeTcs
2-meTnnbyTten-1? 5. Kakoe ctpoeHne umeet yrnesogopon coctasa C5H10, ecnn n3sectHo, 4TO Npw
KatanmTn4eckoM rmopupoBaHnm ero nonyyaetcs 2-metnnbytaH, a npy B3ammogenctamm ¢ HCI -
BELECTBO, KOTOPOE, rMApONn3yscb, NPeBpawWaeTcs B CAMPT, MPX OKUCNEHUN cnnpTa obpasyeTcs
KETOH.

Tema 16. Anbaervnabl U KETOHbI
YCTHbIA 0NpoC , NPYMEpPHbIE BOMPOCHI:
PeweHve 3anay

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. HanmwwuTe cTpykTypHblE (OOPMYNbl 1 HA30BMTE MO CUCTEMATUYECKO HOMEHKNAType cnenyowmne
COEOVHEHMS: NPOMUOHOBLIA anbaerna, TPMMETUNYKCYCHbIA anbaernm, KPOTOHOBbI anbaerng,
N30MaCNSHbIA anbaerua, MeTUIM30NPONUIKETOH, ANSTUIKETOH, N30BANIEPUAHOBLIA anbaerva.
3amectutensmu. MNMpusennTte cxembl peakuuid. 2. MNpy NOMOLWM KaKnX peakuuii n B Kakmx YCNoBUSIX
MOXHO OCYLWECTBUTb CReaylowmne npespaLweHns: a) ataHanb — 1,1-guxnop-2,3-aubpombyTaH, 6)
aTaHanb — 3-X10pMacnsHbIA anbaernm, B) aueToH — AMUM30NPONWIOoBbIA aup, ) aueToH —
2,3-gumeTtunnbyTaHon-2? Hanuwnte ypaBHeHNS peakuuii.

Tema 17. Kap6oHoBble KUCNoTbl. O6Lme NoHATUS 06 OKCO- U aMUHOKUCNIOTax
TecTupoBaHue , NpMepHbIE BOMPOCHI:

PeweHwne 3anay

TeCcTMpoBaHue , NPUMEpPHbIE BONPOCHI:

1. Kakne yrneBonopobl Nony4arTcst M3 HaTpueBow conm TpeT-byTnnykCyCHOM KUCNOTbI: a) Npu
anekTponuae, 6) Npu cnnaBneHUn ¢ TBEPObIM MMAPOKCUOOM HATPUS? 2. HannwmnTe ypaBHeHMs
peakuuii rmaponnsa creaywmnx coeanHeHnii: a) a,a-anbpoMnponmMoHoOBOI KMCNOTbI, 6) 3TUNOBOMO
adompa OMXOPYKCYCHOM KACNOThI; B) Y,Y?AMXIOPBANepoOHMTpUNa.

Tema 18. AMUHbI N1 AnMa3ocoeguHEeHUs
KoHTponbHas paboTta , NpMMepHblie BONPOCHI:
PeweHwve 3ana4

KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

1. Knaccudpukaums aMMHoB, 0cobeHHOCTH nx n3omepun. HomeHknatypa . lNony4eHne aMMHOB: U3
ranoreHankaHoB, BOCCTAHOB/IEHMEM HUTPOCOEONHEHUIA, OKCMMOB, aMU0B M HUTPUNOB KapHOHOBbLIX
K1UcnoT. 2. Peakuumn aMnHOB: ankmnmposaHune, aumnnposaHme. OTHOWEHME NePBUYHbIX, BTOPUYHbBIX U
TPETUYHbBIX aMUHOB K OKUCNEHWUIO, OEACTBMIO a30TUCTON KMCNOTbl. YeTBEPTMYHbIE aMMOHWEBLIE
OCHOBAHMS N NX COJN.

Tema 19. MoHoO- 1 gucaxapuabi

YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

PeweHve 3anay

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

1. MoHocaxapuabl 2. Oucaxapuabl 3. Nonucaxapuibl

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

TecTupoBaHue , NpUMepHbIE BOMPOCHI:
PeweHwne 3apav
TecTnpoBaHune , NPMMepPHble BOMPOCHI:
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1. HanmwwuTe CTpyKTypHblE (OOPMYNbl CNeayoLmnX COeANHEHWIA: a) N30MPONWOBLIA cnUpT; 6)
2-MeTun-2-xnoprneHTaHon-3; B) AUSTUNOBLIA 3CPUpP; ') YKCYCHbIA anbaerua; n) 4-meTunneHTaHanb; e)
amup, nporvMoHOBOW KNCNOThI; X) 2,2-AUMETUNTenTaHoH-3; 3) XNopaHrnapun n3oMacisiHon KMCNoTbI.
2. Hanuwwnte ypaBHeHNs peakuuii: a) BHYTPUMONEKYNAPHOA aermapartaumm bytaHona-2; 6)
npornaHosna-2 ¢ HaTpueM; B) WenoyHoro ruagponuaa 1,2-auxnopartaHa; r) auetoHa c
n3onponunIMarHnbpoMmnaoMm, nanee ¢ BOAON; 1) aTunarta Hatpums ¢ TpeT-6yTunbpoMnaom; e)
YKCYCHOW KUCNOTbl C METUNOBbLIM cnnpToM. 3. OcywecTBrTe LENOYKy npespalleHnii: Hanmwmnte
ypaBHEHUs peakuui, nante Ha3BaHWs NONy4YEHHbIM NPOOYKTaM.

Tema 21. UTOroBbi KOHTPONb
3a4eT 1 9K3aMeH

Tema 22. BBegeHue B aHanUTUYECKYH XumMnio. Ictopmsi pasButns aHanMTMYEeCKoOM XUMnUM.
MoHsATMe 0 KaueCTBEHHOM M KO/IMYECTBEHHOM XMMUYECKOM aHanuse.

YCTHbI ONpoC , NPYMEPHbIE BOMPOCHI:

BeeLneHve B aHannTUYeCKyo xumnto. Victopms pasButns aHanuTm4eckom xumun. MoHsTne o
Ka4eCTBEHHOM 1 KONNYECTBEHHOM XMMNYECKOM aHaNMn3e.

Tema 23. TeopeTuyeckme OCHOBbl aHanUTUYeckon xummun. NMoHATNE 06 aHANUTUUYECKUX
peakuusx. 3aKkoH penctBusi Macc. KoHcTaHTa xuMmnyeckoro pasHosecus. lNMoHsTue o pH.

YCTHbI 0Npoc , NpYMepHbIe BOMPOCHI:

TeopeTuyeckme OCHOBbI aHANNTMYECKON XMun. MNoHaTNe 06 aHaNNTMYECKMX peakumsax. 3aKoH
nenctens macc. KoHctaHTa xuMmmnyeckoro pasHosecus. MNoHaTre o pH.

Tema 24. T'npponnsa conemn: CyLLLHOCTb, BUabl. [lopasneHne u ycunenve rugponusa. CyLHoOCTb
6ydoepHoro pencteusi. Bupbi 6ychepHbix cucteMm. Ucnonb3oBaHue 6ydoepHbIX CUCTEM B
npaKkTuKe aHaMTMYeCKON XUMUN.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

Moponna cone: CywHoCTb, BUAbl. [TogaBneHne n ycunexnve rugponmaa. CywHocTts 6ygoepHoro
neinctens. Buabl 6ygoepHbix cucteM. Vicnonb3oBaHune 6ydoepHbIX CUCTEM B NPaKTUKE aHaNMTUYECKOA
XUMUN.

Tema 25. KauecTBeHHbIN U KONMUYECTBEHHbIA XMMUYECKMIA aHanu3a. NoHATHe O rpaBUMETpUnN n
TUTpUMeTpun. PellieHne 3apau.

KoHTponbHas pabota , npMMepHble BOMPOCHI:

KayeCTBEHHbIN N KONMMYECTBEHHbIN XMMUYECKUA aHann3a. [1oHATMe 0 rpaBuUMeTpun N TUTPUMETPUN.
PeweHwne 3apau.

Tema 26. KoHTponbHas paborta
3a4eT M 3K3aMeH

Tema 27. KNCNOTHO-OCHOBHOE TUTpOoBaHue: CYLLHOCTb, METOObl, UHOAUKATOPbI. O6nactb
npUMeHeHus.

YCTHbI 0NpocC , NPYMEpPHbIE BOMPOCHI:
KncnoTHO-0CHOBHOE TUTPOBAHME: CYWHOCTb, METOAbI, HAMKaTOopPbl. O6nacTb NPUMEHEHUS.

Tema 28. OcaputenbHoOe TUTPOBaHUE: CYLLLHOCTb, METOAbI, CNOCOO6bI (hMKcaunum KOHEYHON
TOYKM TUTpOBaHUA. O6nacTb NPUMEHEHMUSI.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

OcannTenbHoe TUTPOBaHUE: CYLLHOCTb, METOAbI, CNOCODObLI oUKCaLMM KOHEYHOW TOYKU TUTPOBAHMSI.
Obnactb NpUMEHEHNS.

Tema 29. OKMCNUTENbHO-BOCCTaHOBUTENbHOE TUTPOBaHME: CYLLLHOCTb, 06N1acTb NPUMEHEHNS,
OCHOBHbI€ TUTPaHTbl, MeToAbl. CNocobbl huKcaLMm KOHEYHOWU TOUKM TUTPOBAHMUS.

YCTHbI 0Npoc , NpYMepHble BOMPOCHI:

OKmcnnTEeNnbHO-BOCCTAHOBUTENBHOE TUTPOBAHME: CYLWHOCTb, 06NacTb NPYMEHEHNS, OCHOBHbIE
TUTPaHTbI, MeToAbl. CNnocobbl hrKcaLMm KOHEYHOW TOYKM TUTPOBAHNS.

Tema 30. Komnnekcometpuueckoe TUTPOBaHME: CYLLHOCTb, UHAMKATOPbI, 06nacTb
npuMeHeHnss. KoMNneKCoHOMeTpuUs.

YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:
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KomnnekcomeTpryeckoe TUTPOBAHUE: CYWHOCTb, MHANKATOPbI, 06nacTb NPUMEHEHUSI.
KomnnekcoHomeTpus.

Tema 31. OcHOBHble MeTOAbI FPaBUMETPUYECKOro aHanm3a. Cnocobbl nonyyeHus
Kpucrannmyeckmx n aMmopcHbIX ocaakoB. 3arpsi3HeHne ocaaKoB.

KoHTponbHas paboTa, npvMepHble BOMPOCHI:

OCHOBHbIE METOAbBI FPABMMETPMYECKOr0 aHanm3a. Cnocobbl MONyYeHUs KPUCTANINYECKMX U
amMopdHbIX 0CaaKoB. 3arpa3HeHe 0CcaaKoB.

Tema 32. MoHsiTMEe 06 aHaNUTUYECKUX rpynnax KaTMOHOB U aHUOHOB.
KoHTponbHas paboTa, NpvMepHble BOMPOCHI:

MoHATME 06 aHaNNTMYECKUX Fpyrnnax KaTMOHOB 1 aHWOHOB.

Tema 33. UToroBasi KOHTponbHas paborta

3a4eT 1 9K3aMeH

Utoroeasi cpopma KoHTpoOns

3a4eT N aK3aMeH

Urorosasi chopma KoHTpoOns

3a4eT 1 3K3aMeH

Utoroeasa cpopma KOHTpoOns

3a4eT N aK3aMeH

MpuMepHbIe BONPOCHI K
Obuwas 1 HeopraHuyeckas xmmms

1.OCHOBHbIE NOHATMS U 3aKOHbI XUMUN. OCHOBbI aTOMHO-MONEKYNSPHOMO Y4EHUS, aTOMbI, MONEKYbI.
KonuyecTtBo BewecTtea. MonspHas macca, 9KBMBaneHT. 3akOHbl COXPaHEHNS MacChl BEWECTBA,
noctosiHcTBa coctaa. Obnactu nx npumeHeHnsi. OCHOBHbIE Fra30Bble 3aKOHbI.

2. OcHOBHbIe Knaccbl HEOPraHN4yecknx coeanHeHnin. Okcmabl, OCHOBaHWUS, KNCNOTbl, CpeaHue,
KUCIble 1 OCHOBHblE, OBOVHbIE, CMELaHHble N KOMMNEKCHbIE CONN: UX NonyyYeHne, CBOMNCTBA U
HOMeHKnartypa.

3. CtpoeHune atoma. Teopusa bopa. KBaHTOBO-MexaHM4eckas MO4eNb atoma.
KopnyckynsipHo-BonHoBOM gyanuam. [MNpuHumn HeonpeneneHHocTn ein3eHbepra. BonHoBowi
xapakTep OBUXEHUS 3NeKTPoHa. dnekTpoHHoe obnako. BonHoBas dpyHkums. MnoTHOCTb
pacnpeneneHns aNekTPoHHOro obnaka B atoMe. QHepreTnyeckme ypoBHu B atoMe. XapakTepucTmka
COCTOSIHUS 9N1EeKTPOHA B aTOMe CUCTEMOI KBAHTOBbIX YMCEN, NX (PU3NYECKUI CMbICT. DNEKTPOHHbIE
opbutanu. MNopsnok 3anonHeHNs opbutanei B atoMe: NPUHLMN HAUMEHbLLER 3HepPruun, npasunna
Kneukosckoro, npuHumn Maynu, npasuno N'yHaa.

ATOMHbIE S-, p-, d-, f- opbuTann. AnekTpPoHHAs KOHPUrypaLmMs aTOMOB 1 MOHOB 3NIEMEHTOB
nepnoan4eckomn CUCTEMBI.

4. MNepunoamnyeckuii 3akoH [.N.MeHneneesa. CoBpeMeHHas hopMynnmpoBka 3akoHa.
[Meproaunyeckas cmcTeMa kak ecTeCTBEHHas Knaccuukaums aNeMEHTOB N0 CTPOEHMNIO UX
9NEeKTPOHHbIX 0bono4ek. Mepunoanyeckmne CBoCcTBa aTOMOB 1 MOHOB 9NEMEHTOB. 3aCeNeHHOCTb
BHELIHEN 3NeKTPOHHOM 060104KN. ATOMHbIE M MOHHbIE PaaNYChbl, UX UBMEHEHME B rpynnax u
nepuogax. SHepPrus NOHN3aLUnUnM N CPOLACTBO K 3NIEKTPOHY. DNEKTPOOTPULLATENBHOCTb.

5. Xummnyeckas ceasb. [pupoaa XmMmyeckom cea3n. XapakTepucTmka CBa3un. Turbl XMMUYECKOM
cB5i3n (KOBaneHTHas , MOHHas, MetTannnyeckas , BogopoaHas). KosaneHtHas cB3b. OOMeHHbI
MexaHn3m o0bpa3oBaHus cBA3n. [onspHas n HenonsipHast KoBaneHTHas CBSA3b.
JlOHOPHO-aKLeNTOPHbI MEXaHN3M 0Opa30BaHUS KOBANEHTHOWN cBA3U. CBOMNCTBA KOBANEHTHOM
CBSA3U (HanpaBfEHHOCTb, HACBIWAEMOCTb, NONAPM3yeMocTb). MeToa BaneHTHbIX cBa3en. Curma- u
nu- ceasu. Mmbpuamsaumns opbutanei, Buapl rmbpnonsaumm atoMHbix opbutanei. (sp, sp2, sp3,
sp3d, d2sp3). 'eomeTpus Mmonekyn. BaneHTHOCTb XMUMUYECKUX SNEMEHTOB.

NoHHas cBsi3b. HeHanpaBneHHOCTb M HEHACKIWAEMOCTb NOHHOM cBA3WN. CTPyKTypa M NPOYHOCTb
MNOHHbIX CoeanHeHNn. CTeneHb OKUCNEHUS 3NIEMEHTOB.
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MexmonekynsipHoe B3anmMogencTene: cneumgonyeckoe MexXmonekynsapHoe B3aumMogencrene
(BOOOpOLHBIE N OHOPHO-AKUENTOPHblE CBA3M), cunbl BaH-nep-Baanbca (opueHTaumnoHHble |
WHOYKUNOHHbIE , AMCNEPCUOHHbIE B3aMMOLENCTBUS).

6. XumMnyeckas TepmoamHammka u kmHetuka. XmMn4eckoe pasHoBecue. BHyTpeHHSAS saHeprug
cucTembl. SHTanbnug. lNepsblil 3aKOH TepMoaUHaAMNKKU. 3akoH ["ecca u cneacTsns U3 Hero.
SHTanbnus 06pas3oBaHUs BeWeCTBa, CTaHAAPTHbIE YCNOBUS U CTaHOAPTHOE COCTOSIHNE BELEeCTBa.
Tepmoxmmuyeckue pacyetbl. Mepa ckopocTtu peakumii. [NMopsaok n MONEKyNSapHOCTb peakLnia.
OCHOBHOW 3aKOH XMMUYECKOM KNHETUKN - 3aKOH AeNCcTBUSA Macc. KOHCTaHTa CKOPOCTU U ee
OM3NYECKUIA CMbIC. 3aBMCUMOCTb CKOPOCTU peakuumn oT Temnepartypbl. TemnepaTtypHbIn
Koa(ppULIMEHT.

Teopus akTUBHbIX COyAapeHnin. DHeprust akTmeaunm. Teopusi NPOMEXyTOYHOro KOMMnekca.
BnnsHne katannaatopoB Ha CKOPOCTb XMMUYECKMX NpoueccoB. ABTokaTanus. Katanva B buonorun.

Ob6paTMMOCTb XMMUYECKMX peakumit. Xummnyeckoe pasHosecue. MpuHumn Jle-WaTense. BnnsHue
pas3nnyHbIX (PaKkTOPOB Ha XMMUYECKOE paBHOBECKE (KOHLLEHTpauUUn BEWEeCTB, TeMneparypbl,
NaBneHns).

7. Bopa. Pacteopbl. XapakTtep cBs3en B Monekyne Boabl. CTpykTypa Bogbl. BogoponHas cBs3b.
dusmnyeckne n xmmmyeckme ceoncTea sogbl. duarpamma coctosiHmsa Boabl. Boga kak pacteoputenb.
KoHueHTpaums pacTBopoB 1 cnocobbl ee BblpaxeHusi. PacTBOpMMOCTb ra3oB B Boae. 3akoH ["eHpw.
PacTtBopeHune kak onanko-xmmmyeckuii npouecc. Ceoictea pasdaBneHHbIX pacTBOPOB
HeaneKTpPonuToB. 3akoHbl Payns. 3aBMCUMOCTb TeMnepaTypbl KUNEHNS U 3aMep3aHnus oT
KOHUeHTpauun pactsopos. OcMOTUYeCKOe faBneHne pacTBopoB. Kprnockonuyecknin n
96yNnnMoCKONMYECKNiA METOLbI ONPEAENEeHNs MONEKYNSPHBIX MAaCcC PaCcTBOPEHHbIX BEWECTB.

Pa3baBneHHble pacTBOpbl 3NEKTPONNTOB. N30ToHMYEeCKUin KoadodomumeHT. CTeneHb N KOHCTaHTa
avccoumaumm pasbasBneHHbIX pacTBOPOB 3NEKTPONMTOB. 3akoH padbasneHns Octeanbaa.
AKTVMBHOCTb 1 KO3OMPULMEHT aKTUBHOCTU. KOHCTAHTa KUCOTHOCTM M OCHOBHOCTM.

TwWnbl XMMUYECKUX PABHOBECUIA B pa3baBneHHbIX pacTBopax anekTponunTtos. [ponsseneHne
pacTtBopmmocTu. VMloHHoe npona3BeneHune Boabl, pH pacTtBopos. MoHsTUE 0 BydbepHbIX pacTBopax.
Mmoponns conen. CteneHb 1 KOHCTaHTa rmaponnsa. CoBpeMeHHas Teopust KUCAOT U OCHOBAHWIA.

8. KomnnekcHble coeanHeHns. KoopanHaunoHHas teopusa BepHepa. Mpupona v tunol
Komnnekcoobpasosarenen n nuradaos. KoopamHaunoHHOE YCNO LEHTPanbHOro atoma,
JNEeHTaTHOCTb NMUraHao0B, BHYTPEHHSS U BHEWHAS cdpepa KOMMIEKCHOro coeanHeHns. Homexknarypa.
3omepunsa koMnnekcHbix coeanHeHnid. CtyneHyaTble n obwwme KOHCTaHTbl yCTONYMBOCTH.
ONEKTPOHHOE CTPOEHME KOMMNEKCHbBIX COeAMHEHWNA MO METOLY BaNeHTHbIX CBA3EW 1 Teopumn
KpucTtannm4eckoro nons.

9. OKMCnMTENBHO-BOCCTAHOBMUTENbHBIE MpoLEecChl. PaBHoBecue meTann/pacTeop, ABONHOW
anekTpuyeckuin cnoin. YpasHeHne HepHcta. CtaHOapTHbIV 9N1eKTPOA4HbIA NoTeHuman. BooopoaHbiv
anekTpod. Pan HanpsxeHuii Metannos. "anbBaHn4eckne anemeHTbl. Koppoausa metannos. Tunbl
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumin. Ponb cpenbl. BaxHenwune okncnmtenm u
BOCCTaHOBUTENW. HanpaBneHne peakuuii OKUCNEHMS - BocCTaHoBNeHUs. Cnocobbl nonbopa

KO3 OMLMEHTOB OKUCANTENIbHO-BOCCTAHOBUTESbHbBIX peakunii. SNeKTPonm3 Kak
OKUCNUTENbHO-BOCCTAHOBUTENbHbIV NMpoLecC.

10. Obwas xapaktepuctka HemeTtannos. Bogopoa. CoenmHeHms Booopoaa ¢ Metaniamm u
HemeTannamu. ManoreHbl. Obwas xapakTepucTuka ranoreHoB, NposiBNsieMast BaNeHTHOCTb,
CpaBHUTENbHAs YCTONYMBOCTb MOJIEKYST, pacnpocTpaHeHne B npupogae. [ranoreHoBooopoabl U UX
csonctea. Kncnopoga. lNposensemas BaneHTHOCTb. dU3NYECKne N XuMmnyeckmne CBOMCTBa
kucnopoga. NpumeHerHne. O30H. Cepa. INeKTPOHHAS CTPYKTypa, NPOosSBnseMas BaneHTHOCTb,
CTPOEHME MONEKYNbI, anIOTPONUS, NPUPOLHbIE COeANHEHNS. XMMYECKMEe CBONCTBA Cepbl.
CepoBogopon, nonyyeHne, xmmmyeckune n comandeckme cesorictea. CepoBonopon kak
BOCCTaHoBMTENb. KucnopogHole coeanHeHns cepbl. CepHas kucnota. Pusnyeckme n xmummyeckune
CBOWCTBA CEpPHOM KNCNoTbl. BaanmonencTeme cepHom KNCNOTbl C MeTannamm n Hemetannamu. Asor.
A30T B NpupoLe. BaneHTHble COCTOSIHMA U CTEMNEHb OKUCNEHNS a3oTa. A30THas KUCNoTa 1 ee Conu.
Baanmogenctene azoTHOM KMCNOTbl C MeTannamMm 1 Hemetannamu. AMMrUak, Conm aMMOHUS, NX
TEPMNYECKOE pasnioxXeHne. TepMUYeckoe pasnoXeHe HATPAToB, UX OKUCIINTENbHAsS CMOCOBHOCTb.
docop. Okemabl doocgopa. PocopHbie KNCNOThl U ux conun. Yrnepon. i3otonel yrnepoaa.
MpocTtenwwe yrnesogopoabl. Okcuabl yrnepoga. YronbHas kucnota n ee conun. KpemHui.
HaxoxpaeHwue B npupoge. Okena KpeMHus. KpemHmesas Kucnota, CUankarbl.
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11. Obwas xapakTepucTka metanios. AntoMuHuiA. HaxoxaeHve B npupone. Okeua, rmapokcua u
conu antoMuHus. LllenoyHosemenbHble MeTanbl (KanbLUmii, CTPOHUMIA, 6apwnit), 6epunnnii, MarHui, nx
oKcuapl, rMapokcuabl 1 conun. XecTkocTb Boabl. LLlenoyHble Metannbl. Okcmabl, nepokcuabl,
FMMAOPOKCUAbI U CONU LWeNoYHbIX MeTannoB. lNepexonHble MeTannbl. Obwas xapakrepucTmka
nepexonHbIx aneMeHTOoB. MNepexoaHble aneMeHThl kak komnnekcoobpasosatenu. Meab 1 cepebpo.
Okcmabl Mean n cepebpa. Mmapokena meam, conn meam u cepebpa. KomnnekcHble CoeanHEHUS
Meou n cepebpa. Moarpynna umHka. Obwas xapakTepucTmka aneMeHToB NoArpynbl LMHKA, OKCUL
N TMOPOKCUA LMHKA, KOMMIEKCHbIE COeAMHEHNS LMHKa. XPOM: XMUMUYEeCKne CBONCTBA, NposiBnseMas
BaNeHTHOCTb. OKCuabl, XpOMOBas U AMXPOMOBAS KMCNOTbl. XpoMaTtbl 1 AUXpOMaTbl, UX B3AUMHbIV
nepexof. OKNCANTENbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA XpoMa. MapraHeu: HaxoxaeHue B
npupoae, xummuyeckme ceonctea. Okcunapl MapraHua, OKMCNUTENbHbIE CBOMNCTBA NEpMaHraHarta B
pasnuyHbIxX cpenax. Xeneso: okcuapbl, rMopoKCUabl, CONN, KOMMIEKCHbIE COeANHEHUS.

OpraHuyeckast XMuns:

1. SNeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME MONEKy. [MOHATME O KOHCTUTYLMN, KOHGpUrypaumm,
KOoHgoopMauun. Tunbl XMMUYECKNX CBA3EN B OPraHNYECKMX COEQUHEHUSX: NOHHAS, KOBAIEHTHAS
(nonsipHas n HenonsipHas), BogopoaHas. [1ea MexaHn3ma obpa3oBaHMs KOBaneHTHOM CBS3W.
CemunonsapHas cBa3b. XapakTepuCTUKM XUMUYECKON CBA3MN: HANPaBNeHHOCTb, ANNHA, SHepPrus,
NONSPHOCTb, MONSAPUIYEMOCTb. DNEKTPOHHASA KOH(PUIypaLms 1 BaneHTHbIE COCTOSHMS aToMa
yrnepoza.

2. AnkaHbl. I3oMepusa n HomeHknaTypa (TpysnanbHas, paunoHanbHas, cuctemaTnyeckas).
3omMepuns n HoMeHknatypa NpocTenumnx paamkanos. SNeKTPOHHOE U NPOCTPaHCTBEHHOE CTPOEHNEe
ankaHoB. VICTOYHMKYM ankaHoB: HehTb 1 MPUPOAHBINA ras. JlTabopaTopHbie cnocobbl CUHTE3A
asikaHoB: rmapupoBaHne HenpenenbHbIX YrnesonoponoB, BOCCTAHOB/IEHNE ranoreHankaHoBs, CUHTE3
Btopua, anektpocuHtes Konbbe, nekapbokcmnnnpoBaHue coneli KapboHOBbIX KUCOT.

3. Xummnyeckune cBonCTBa ankaHoB. Peakummn paavkanbHOro 3amelleHmns Bogopoaa:
ranoreHnpoBaHme, HUTPOBaHWE, CyNbOXNopUpPoBaHMe, CynbookncneHme. OKMCNEHNE N KPEKUHT
ankaHos.

4. CTpoeHue, n3oMepusi 1 HoOMeHKNaTtypa ankeHos. ony4yeHrne ankeHoB: U3 ankaHoB (KPEKWHT,
LernaopuposaHune), 3 CIMpPTOB U ranoreHankaHoBs (peakuun otuennexms). Npasuno 3anuesa.

5. Xummnyeckne cBoncTea ankeHos. ['mapuposaHue, ranoreHmpoBaHme, npucoegnHeHmne
ranoreHoBo4opoaos, rugparaumns. MexaHnam peakumm anekTpounbHOro NpMcoeanHeHus.
[MpaBnno MapkOBHMKOBA 1 €ro HapyLweHne (NepekncHbln adpdpekT Xapawa). Peakuum okncneHums
ankeHos. [lonumepunsaums ankeHos.

6. Knaccmdmkaumsa n BaxHenwmne npeactaBuTen AueHoB. INEKTPOHHOE CTPOEHNE CONPAXEHHbIX
aneHos. NoHaTne conpsaxerHus. Peakunn 1,2 - n 1,4 - npucoeanHEHNs ranoreHos u
ranoreHoBo4opOLOB.

7. F'omonornyeckuii psg anknHos. VIsomepus n HoMeHknartypa. NonyyeHune auetuneHa n ero
rOMONOroB. XMMM4eckmne CBOMNCTBA aNkMHOB: rMapupoBaHne, rugparaums, npucoeanHeHne
ranoreHoB, rasoreHoBo40POA0B, CANPTOB U CUHWUBHOW KUCNOTbl. KNCNOTHbIE CBONCTBA
TEePMUHAbHbIX aLeTUNEHOB, MPUCOeaNHEHNE K KAPOOHNNBbHBIM coeanHeHnaM. [n- n TpumMepusaums
aueTtuneHa.

8. Knaccudpukaumsi, HOMeHknatypa u nsomepus ranoreHankaHos. CUHTE3 ranoreHankaHos U3
ankaHoB, afkeHoB, ankUHOB, CMIUPTOB.

9. Xummyeckune ceoncTea. Peakuum oTwenneHms ranoreHoBoLopoaa U Ux HanpaBneHHOCTb.
Peakumnun HykneodomnbHoro 3amelieHns. ObpaszoBaHne METANNOOPraHNYECKMX COEANHEHWNIA B
peakuun Co Weno4yHbIMU MeTannammn, marHmem (peaktme [puHbsapa). Peakuns Biopua.

10. F'omonornyeckuii psis NnpenenbHbiX 04HOATOMHbIX CNPTOB. HOMeHKnaTypa u nsomepus.
MNepBUYHbIE, BTOPUYHBIE, TPETUYHbIE CcnpTbl. CTPOEHNe 1 accoumaums cnupTos. MonyyeHne
CNUPTOB rmapaTaumnein ankeHoB, rmaponM3oM rafioreHankaHoB, BOCCTAHOBNEHNEM KapOOHWbHBIX
COeLIMHeHniA, No peakumm IpuHbsipa.

11. KnucnoTtHble cBoiicTBa cnMpToB. dtepudomkaums. Peakumm 3amelleHns ruapokcuna Ha ranore,
obpasoBaHue NpPocTbiXx appPoB. BHyTprMonekynsipHas nermapataums. CnmpTbl B peakumnsix
OKVCNEHMSI.
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12. Anbaernabl 1 KeToHbl. VI3oMepus n HomeHknartypa. lNonyyeHne anbaernnos n KETOHOB U3
ankeHoB, reM-auranoreHonpPon3BoaHbIX, OKMcneHmeM cnmpToB. CTpoeHne 1 0coBEeHHOCTU ABOMHONA
ceasum C=0.

13. XuMnyeckme cBoncTea anbaernaoB 1 KETOHOB. rI/I,EI,pI/lpOBaHI/Ie. Peakuwnn npuncoenonHeHns
HyKNneogwunos K Kap60HI/IﬂbHOI7I rpynne: cnmpToB, rMapocynbduta HaTpus, CUHWUNBbHOM KNCNOTbI U
MaI'HVIVIODFaHI/I‘-IeCKI/IX COoeaVHEeHNN. O6pa303aH|/|e auetanen. Peakuum KoHgeHcaumMm ¢ aMMHaMu.

14. OxncneHne anbaernaos 1 KeToHoB (npaewno Monosa). ManoreHnpoBaHme KapOOHUNbHbIX
coeauHeHnn. AnbOonbHas 1 KPOTOHOBAs KOHOEHcauunn.

15. Knaccudpmkaumns kapboHOBbIX KMCNOT MO OCHOBHOCTM, HACBIWEHHOCTN, HANNYNIO OPYrnX
PYHKLIMOHANbHbLIX Fpynn. FoMonornyecknin psa npenenbHbiX 04HOOCHOBHbLIX KaPOOHOBbLIX KUCNOT, UX
n3omepus n HomeHknatypa. CtpoeHme kapboKCUIbLHOM rpynnbl U kKapbokcunar- noHa.

16. MonyyeHne kapbOHOBbLIX KNCNOT OKMCNEHNEM CMMPTOB, anbAernaos, Yepes
MarHUMOpraHN4yeckne CoeaHEeHNs, TMaPONN3oM OyHKLMOHANbHbIX NMPOVM3BOAHbIX KAPOOHOBbLIX
KMCNOT.

17. Knaccudpmkaumns aMmMHoB, 0COBEHHOCTUN nx n3omepun. HomeHknatypa . lNMonyyeHne aMmMHOB: U3
ranoreHankaHoB, BOCCTAHOBIEHNEM HATPOCOEANHEHNIA, OKCMMOB, aMUA0B 1 HUTPUNOB KapOOHOBbIX
KNCNoT.

18. Peakuun aMUHOB: ankunnposaHue, aunnnposaHune. OTHOWEHNE NEPBUYHbBIX, BTOPUYHbBIX 1
TPETUYHbIX aMUHOB K OKUCNIEHWIO, AEVCTBUIO a30TUCTON KACNOTbI. YeTBEpTUYHbIE aMMOHMEBBIE
OCHOBaHUS U 1X COJN.

19. BeH30n. ONeKTPOHHOE CTPOEHNE MONEKYbl BeH30na, NpaBuno XioKKeNs 1 NoHATME
apomaTnyHocTh. Fomonorn 6eH3ona, nx N30MepPUS 1 HOMEHKNaTypa.

20. CBoricTBa apeHOB Kak HEHACbIWEHHbIX COEANHEHWIA: peakuumn NpucoeanHeHns Bogopoaa um
ranoreHoB, 030HONM3. Peakums anekTpodonnbHOro 3amelleHns B 6eH301bHOM KOMbLe U ee
MeXaHn3M: 0bpa3oBaHme *- 1 *- KOMMNEKCOB apeHa C aneKTpounnom. dnekTpodpunsHoe
rasioreHnpoBaHne, HUTpPoBaHne, CynbrpoBaHe, ankunMpoBaHne 1 aumnnpoBaHue.

21. ONeKTPOHOLOHOPHbIE M 3NEKTPOHOAKLENTOPHbIE 3aMECTUTENN B apOMaTUYECKOM KOMbLE, UX
OPVEHTUPYIOLLEE BNNSHNE HA 3NEKTPOOU.

7.1. OcHOoBHas nuTeparypa:

1. MnunHka H.J1. 3agaum n ynpaxHeHus no obwei xumnn: y4ebHoe nocobre ons CTyoeHTOB
HEXVMNYECKMX CneLmanbHOCTEN BbiCWNX y4ebHbIX 3aBeaeHuii / H.J1. TnuHka; noa pen. K.x.H. B.A.
PabuHoBnya u k.x.H. X.M. PybuHoii.?/3a. ctep..?Mocksa: HTerpan-pecc, 2008.7240 c.

2. MeaHoB B. I". OcHoBbl xuMun: YuyebHuk / B.I". MeaHnos, O.H. Nesa. - M.: KYPC: H/AL MH®PA-M,
2014. - 560 c.: http://znanium.com/bookread.php?book=421658

3. HeopraHuyeckas xumuns: yuebHoe nocobue / .B. boromonosa. - M.: Anbgpa-M: MIHDPA-M, 2009.
- 336 c. http://znanium.com/bookread.php?book=176341

4. HeopraHudeckas xummng. Kpatkuii kypc / B.I'. MBaHos, O.H. Nesa. - M.: KYPC: HUL NH®PA-M,
2014. - 256 c. http://znanium.com/bookread.php?book=458932

5. OpraHunyeckas xummus. OcHoBHO Kypc: YuebHuk / A.9. WepbuHa, J1.I'. Matycesuy; Moa pen. A.9.
WepbuHsbl. - M.: HALL UHDPA-M; MH.: Hos. 3HaHwue, 2013. - 808 c.:
http://znanium.com/bookread.php?book=415732

6. Obwas n HeopraHn4yeckas XMMnUs : ONOPHbIE KOHCMEKTbI, KOHTPOJbHbIE U TECTOBbIE 3a4aHMs
[OnekTpoHHbIit pecypc] / O.B. NpubaHosa.- Poctos H/L : deHuke, 2014. - (ABUTYPUEHT) -
http://www.studentlibrary.ru/book/ISBN9785222226834.html

7. Obwas xumns : y4ebHoe nocobue [oNs CTyAEHTOB HEXMMNYECKMX CNELNanbHOCTEN BbICIUNX
y4ebHbix 3aBeneHunin] / H. J1. TnnHka .? Usa. ctep. ? Mockea : KHoPyc, 2013 .7 746

7.2. lononHuTenbHasa nureparypa:
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1. XvMusi okpyxatoueir cpenbl: yiebHoe nocobue [SnekTpoHHbIl pecypc] / Benonyxoe C.J1., CioHsieB
H.K., TioTioHbkoBa M.B.; noa obw. pen. npodp. Benonyxosa C.J1.- M. : MpocnekT, 2016. -
http://www.studentlibrary.ru/book/ISBN9785392175314.html

2. Obwas xumus [OnekTpoHHbIN pecypc] : y4ebHuk / A. B. XonHuH ; nog pea. B. A. MNMonkoea, A. B.
XonHuHa. - M. : T'9OTAP-Meana, 2014." -
http://www.studentlibrary.ru/book/ISBN9785970429563.htm

3. Okonoruyeckas xumns [OnekTpoHHbIn pecypc] / Mcmpopos B.A. - CM6. : XUMW3 OAT, 2016. -
http://www.studentlibrary.ru/book/ISBN9785938082731.html

4. CoBpeMeHHast xumMns [OnekTPoHHbI pecypc] : y4ebHoe nocobue / Ceatosckas J1.b. - M. : YML|
XOT, 2013. - http://www.studentlibrary.ru/book/ISBN9785999400802.html

7.3. UHTepHeT-pecypcChbl:

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

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

Mporpamma n Bonpochkl no kypcy ?06was xummna? - http://www.ksu.ru/f7/bin_files/chem0001.pdf
TeopeTnyeckne 0CHOBbI OpraHn4eckon xummm - http://cnit.ssau.ru/organics/chemi/index.htm
TecToBble 3agaHua nNo xumuu - http://www.ksu.ru/f7/bin_files/chem0033.pdf

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbI(MOAYNS)

OcBoeHne gucumnanHbl "XuMus" npegnonaraet UCNoMb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

Ha NPakTUHECKNX 3aHATUAX NpenyCcMoTpeHa AeEMOHCTpauUnAa CTydeHTaMm XNMUYECKOoW nocyna, a
Tak>Xe OCHOBHbIX B Obl XUMNYECKUX I'IpVI60pOB n annapartos.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmmn ®rOC BINO n yyebHbiM nnaHoM no
HanpasneHuto 05.03.06 "Skonorusa n NpMpoaononbL3oBaHue" .
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