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[Inanupyemble pe3yabTaThl
B pe3ynbpTaTe u3y4yeHus 3J€KTUBHOTO IpeaMeETa
BoinnyCKHMK 10/15KeH 3HATH/IIOHUMATh

Baxneinime XUMHUYECKHE IIOHSTHUS: BEIISCTBO, XMMHUCCKMH JJEMEHT, aToM,
MOJIEKyJla, Macca aTOMOB M MOJIEKYJ, MOJIb, MOJISIpHass Macca, MOJISIPHBIM 00beM,
ANMEKTPOIUTHUICCKAS JTUCCOIUAIUS, THAPOJIN3, JJICKTPOJIN3, TEIIOBOM 3(PdeKT peakmuw,
SHTAJBINS, TEIIOTa O0O0pa30BaHMs, XMMHYECKOE pPABHOBECHE, KOHCTAHTAa pPaBHOBECHUS,
VIIEPOMHBIA  CKenleT, (yHKIHMOHAIbHAs  TPYIa, TOMOJIOTHS, CTPYKTypHas |
MPOCTPAHCTBEHHAS! U30MEPUSI;

OCHOBHBIC 3aKOHBl XHMHHU: 3aKOH COXPaHECHMS MACChl BEIIECTB, IEPUOIMYECCKHI
3aKOH, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo, 3aKOoH l'ecca, 3aKOH AEHCTBYIOIIMX
Macc B KHHETHKE U TepMoiuHamuke; Kiraccudukaiyo 1 HOMEHKIIATYPY: HEOPTaHHYECKUX U
OPraHUYECKUX COCIIMHCHUN;

Bbll'[yCKHI/IK JAOJIZKEH YMETD

HaspiBaTh: W3ydeHHBIE BEHIECTBA MO «TPUBHAIBHOW» W MEKIYHApOJHOU
HOMEHKJIATypE;

OnpenensaTs: BAJIEHTHOCTh U CTENEHb OKUCIEHUS XMMHYECKUX JJIEMEHTOB, XapaKTep
cpeasl B BOAHBIX PAcTBOpPAaxX, OKUCIUTENb M BOCCTAHOBUTENb, HAIPABICHHUE CMEIICHUS
paBHOBECHS TOJI BIUSHUEM Pa3IMUHbIX (AaKTOPOB, U30MEPHI U TOMOJIOTH, IPUHAJIEKHOCTD
BEILIECTB K Pa3JIMYHBIM KJIACCAM OPTraHUYECKUX COCIMHEHUM;

[IpoBOIUTE pacueThl MO0 XUMUYECKUM (HOpMYysIaM U YPaBHEHUSAM PEaKIIMA;

OcCylecTBIATh  CaMOCTOSITENbHBIA ~ MOUCK ~ XUMHUYECKOM  MH(pOpMaluu  C
MCIIOJIb30BAaHUEM PA3IMYHBIX MCTOYHHMKOB (CIPABOYHBIX, HAYYHBIX M HAYYHO-TIOMYJISIPHBIX
W3aHuM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa)



Conep:xanue u KTII 10 knace 35 yacoB (1 yac B He/geJ10)

No HaumeHoBaHue TE€MBI DJIEMEHT COJIepKaHUs

/1

1 BBenenne. Poap u MecTO | YCIOBHBIC 0003HaYEHHUS,
pacUeTHBIX 3a/Jlad B CHCTEME | HA3BaHUs U €IMHULIBI U3MEPEHUS
oOy4eHus XUMHHU U | GU3NYECKUX BCJIMYMH, 1704
MPAKTUYECKON >KU3HU. Twurbl | B3aUMOCBs3b. [IpuOamkeHHbIe
3ajad. BBIUHCJICHHUS, MpaBUJIa

OKPYTJICHUSI.

2 Breruucnenus ¢ | O6mmue PEKOMEH AN K
HUCIOJIb30BAHUEM IIOHATUH | PELICHUIO u 0hOpMIIEHUIO
«KOJIMYECTBO BEIIIECTBA», | PACUETHBIX  3aJad. Ananus

«4HUCI0 ABOTAIPO», MOJIApHAS | XMMHUYECKOM 3a7auH.
Macca, MOJIIPHBINA 00bEM.

3 YcranoBnenue npocternmen | XuMHYeCKue (bopMyIbL:
dbopmyIibl BEIIECTBA 1o | mpocTeliasl  (AMOUpHUUecKas),
MacCOBBIM JIOJISIM 3JIEMEHTOB C | MOJIEKYJIsIpHAst (MCTUHHAS,
UCITIOJIb30BaHUEM a0COJIIOTHOM | OpyTTO-(hopMyna),rpadpuyeckas,
U OTHOCHUTEJIbHOM IIJIOTHOCTH | CTPYKTYpHas, AIEKTPOHHAS.
BEIIICCTBA. (Du2,DsosnsDo2,D N2 m o g1p.)

BreiBoa ¢GopMyiibl BelecTBa Ha
OCHOBE MacCOBOU pi(e st
JJICMEHTA, OTHOCHUTEJIbHOU

IUIOTHOCTH TI0 JPYyrOMy Tasy,
Macce, 00bemy obmei hopmye

TOMOJIOTUYECKOTO psana
OPraHUYECKUX COCUHCHUU.

4 BeiBog gopmyibl BemecTBa 1o | BeiBox ¢opMynsl BemiecTBa 1o
OTHOCUTEIBHOM TIUIOTHOCTH U | KOJIUYECTBY BEILIECTBA
Macce (oOBemy WJIU | TPOJIYKTOB  CrOpaHusi, oOIIei
KOJIMYECTBY) MPOJIYKTOB | hopMyIie TrOMOJIOTHYECKOTO
CrOpaHusl. psna OpraHUYeCKHX

COCIMHEHUN.
3) N3omepuss u HOMeHKIarypa | Buasl A30MEpHH:
OpraHUYECKUX COCTUHEHUN IPOCTPAHCTBEHHAs U
CTPYKTypHasl.
6 Ypoxk-ynpaxHeHue no | TPYKIYP
[IpocTpancTBEeHHasT U30MEpPUS U
oTpaboTKe HaBBIKOB | ..
ee BUJIBL. Homenknarypa:
COCTABJICHHSI HM30MEPOB M HX
9 TpUBHAJIbHA, COBpEMEHHas.
Ha3BaHUU 5
[IpaBuna CUCTEMATUYECKOMN

HOMEHKJIATYPBL. Hanmcanue




CTPYKTYPHBIX (hOpMYJT ©30MEPOB

Pacuer 00BbEMHBIX OTHOIIIEHUUN
rasoB npu XUMHUYECKUX
peaKIusx

Pemenue 3amau

Beraucnenus MacChI
(Kom4ecTBa, o0beMa)
BEIIECTBA 110  HM3BECTHOMY
KOJIM4ecTBy (Macce, 00bemy)
OJTHOTO W3 BCTYNHBIIUX B
PEaKIUIO WIIA TIOTYIHBIITHXCS
BEIIECTB.

Pacuetsr o XUMUYECKUM
YpaBHEHUSIM C HCIOJIb30BAHUEM
pa3IMYHBIX BENWYMWH. (3a7auu C
UCIIOJIb30BAaHUEM Marepuaia Io
OpraHUYeCKON XUMHUU)

Boruucnenue MAacCCHl,
KoJudecTBa  WiM  o0bema
MPOJIyKTa peaKiuu 1o
U3BECTHOM Macce, KOJIMYECTBY
I 00bEMY HCXOIHOTO
BEIIECTBA, COJIEpKAILErO
IPUMECH.

CrerneHb 4YHMCTOTBI OCHOBHOTO
BellecTBa(BEIIECTRA,
BCTYMAIOIIETO B PEAKIIMIO),
coaepKaIero MIPUMECH,
OIPENICNISACTC MACCOBOM JI0JIEU
JJAHHOTO BEIIECTBA B HaBECKE
cMmecH. Pemmenue 3agag

10

Breruncienue wMaccoBoM WM
00BbEMHON JIOJIN BBIXOJ1a
MPOIYKTA PEAKIIUH OT
TEOPETUYECKH BO3MOYKHOTO.

MaccoBass [0Ji1 MPAKTHUYECKOTO
BBLIXO0/IA. O0BeMHast JIOJIST
MPaAKTUYECKOTO BBIXOJIA.
Pemienue 3amau

11

Pacuersl 1©o  XUMHYECKUM
YpaBHEHUSIM,  CBSI3aHHBIE  C
MacCOBOH Joaen
PAacCTBOPEHHOIO BEILIECTBA

MaccoBasi 107151 paCTBOPEHHOTO
BelllecTBa. Penredue 3aaau

12

Brraucnenne Maccel (0ObeMa
WIM KOJUYECTBA) MPOJYKTa
peakuuu, €clid  OJHO U3
pearupyromux BEIeCTB JIaHO B
H30BITKE.

Ecmu omHO w3 pearupyrommx
BEIIECTB B3ATO B H3OBITKE, TO
pacuer Macchbl (oOBema,
KOJIMYECTBa BEILECTBA)
IPOJIYKTa peaxiuu
OCYUIECTBJISIOT o Mmacce
(00BEMY, KOJMYECTBY BEIIECTBA)
TOr'0 peareHra, KOTOpBIN
BCTYIWI B PEAKIUIO TOJHOCTBIO.
Pemenue 3amau

13

Pacuetn! mo TEPMOXUMHUUYCCKUM
YPaBHCHUAM

TepMoxuMuU4eCKOoe ypaBHEHMUE,
TETI0BOM IPHEKT XUMHUIECKOM
peaKkuuu.

14

XUMHYECKUE peakuuu B
OpraHUYECKON XUMUU

[lonATEe O peakuusX COEIUHE
[TonsATHE O pEaKUMAX OTLICTIIICHHUS




Peaknun wu3omepuzamuu. Ilpa
MapxkoBHukoBa. Peakiun
apoOMaTHYECKOU CHUCTEMBI
YTJIEBOJIOPOIHOTO paiuKaia.
OpueHntupyroliee nenc
3aMecTuTeNeld B OEH30JbHOM KOJII
(opuentanter | wuw Il pg
BrinosiHeHNE ynipakHEHU T

15 [ToHATHE O HUKIOATKaHAX [uxnoankanel. CTpoeHuUE, n30Mep
HOMEHKJIaTypa U CBOJ(
Brimonnenue 3aganui
16 AJIKaueHbI Ankaauensl. CTpoeHue  MoJI¢
N3omepust 1 HOMEHKIATypa.
XUMHAYECKHE CBOWCTBA AJIKAJNAEC
Brinonnenue 3aganui
17 Kayuyk Kayuyk B mpupozae. CBoiicTBa
kayuyka. CocTtaB U CTpOEHHE
HATypaJIbHOIO Kay4yyKa.
18 bensoun u ero romonoru DJIEKTPOHHOE CTpOEHUE
OeH301a W €ero TOMOJIOTOB.
XUMHYECKUE CBOMCTBA
rOMOJIOTOB OeH3oJ1a
Brinonnenue 3agannii
19 XUMHUYECKHE CBOICTBa | XapaKTepHbIE XUMHUYECKUE
YTJIEBOJIOPOJIOB U CIOCOOBI MX | CBOMCTBA YIJIEBOAOPOJIOB:
MOJTYYEHHS. AJIKaHOB, [MKJIOAJIKAHOB,
aJKEHOB, JWEHOB,  aJKUHOB,
apOMaTUYECKUX YIJIEBOJOPOIOB
(Oenzomna u TOJIyOJIa).
Brinonnenue 3aganui
20 CxeMbl peBpalleHui | XuMUYECKHe CBOMCTBa
OTpaXalolUX  TEHETHYECKYIO | YIJIEBOJOPOJOB U CIIOCOOBI MX
CBSI3b MEXJY YIJIEBOJOPOAAMU: | IOIYUYEHHUS. CxeMbl
OTKPBITHIE, 3aKpBITHIC, | IPEBPAILICHU, OTpaXkaroIIue
CMEIIIaHHbIE. FEHETUYECKYI0  CBSI3b  MEXKIY
21 Ypok-npakTUKyM 10 | YTJIIEBOAOPOJAMH: OTKPBITHIE,
COCTaBJICHUIO CXEM | 3aKPBIThIE CMEIIAHHBIC
MpeBpalleHu, oTpakarolux | BelnmoiHeHne 3a1aHuii
TCHETUYCCKYIO CBsi3b Mexay | (Pabora B rpymnmnax u napax)
YTJIEBOIOPOIaMHU
22 [TepepaboTka [Teperonka wHedtn. Kpexunr
YTJIEBOJIOPOIHOTO ChIPbSI He(TETIPOTYKTOB.
Kokcoxummueckoe
IIPOU3BOJICTBO.
23 XapakTepHbIe XUMUYECKHUE | XUMUYECKHUE CBOMCTBA




CBOMCTBA TIPEICIbHBIX OJIHO-
aTOMHBIX WM  MHOTOATOMHBIX
cnupToB; (peHosa m crocoObl
UX TOJYYCHHUS

KHUCJIOPOAO0COIEPAKAITUX
OPraHUYECKUX COEOUHEHUU U
CHOCOOBI X MOJIYYECHHUS.
Brimmonnenune 3ananui

24 XapaxkTepHble XUMHYECKUE
CBOWMCTBA  aJIBACTUAOB, IIpe-
JeIbHBIX KapOOHOBBIX KHCIIOT,
CJIOKHBIX 3(DHPOB U CIIOCOOBI
UX TIOJTyYEHUS. Cxemsbl MpEeBpaIlCHUH,
25 CxeMsbl HpeBpaNIEHuii | OTPaXKaIoIIUe T€HETUYECKYIO
OTpaXarluX  TICHECTUYCCKYIO | CBA3b  MCXKAYy  BCIICCTBAMMU.
CBA3b MEXIY YTJIE€BOJIOPOJaMH | OTKPBITHIC, 3aKPBITHIC
u KUCJIOPOJCOAEPKAITUMH | CMEIIAHHBIC.
OpraHUYECKUMHU
COEMHEHUSIMHU: OTKpEITHIE, | BBINONHEHNE 3a1aHui
3aKPBIThIC, CMEIIIAHHBIE.
26 Y pOK-TIpaKTHKYM
(OkcnepuMeHT)
27 Cnoxuble  3¢pupbl.  Kupsl. | XKupsl KaK NUTaTEIbHbIC
VTrieBoasl. BEIIECTBA. I'moponus u
TUAPUPOBAHUE YKUPOB.
Moromue cpeacrBa.  Oxpana
oKkpyxaromen cpenapl. Kpaxman
KaK MUTaTeIbHOE  BEIIECTBO.
Crpoenue YTJIEBOJIOB.
[Ipumenenue YIJIEBOJIOB.
AnieraTHOE BOJIOKHO.
BrinonHenue 3aganui
28 XUMUYECKHE CBOMCTBa | XUMUYECKHUE CBOMCTBA
a30TCOAEPXKAIMX COCIUHEHUS | a30TCOAEPKAIINX COCTUHECHUS U
U CIIOCOOBI UX TTOJTYUYEHUS. CIOCOOBI UX TOTYUYEHUS.
Brinmonnenwne 3aganui
29 ['eHeTnyeckas CBA3b aMHUHOB C
JIpYyTUMU KJIacCaMH
OPTraHUYECKUX COCIUHCHUMN Cxembl IpeBpalleHui,
30 ['eneTnyeckas CBSI3b | OTPAXKAKOIIHNE TCHETUYECKYIO
aMHUHOKMCJIOT C Jpyrumu | CBA3b  MCXKAY  BCIICCTBAMU:
KJIaccaMu OpPraHUYECKUX | OTKPBITHIC, 3aKpBITHIC
COEeIMHEHUN CMCIIIaHHbIE
31 A30TcoaepKalme
Ie€TEPOLMKIMYECKUE Brimonnenue 3aganui
COCTMHEHUS
32 CxeMbl IpeBpalieHUu N0 TEME
« A3oTcoaepxaniye

COCAUHCHMUA»




33

[HoasTne 0
BBICOKOMOJIEKYJIAPHBIX
COEIMHEHUSIX. OcCHOBHBIE

METOJIbl CHUHTE3a MOJUMEPOB.
[Tonmuatrnen. Ilomumponumnex.

denondpopmanbIeruiHbie

Cunre3 OpraHUYECKHUX
COEIMHEHUI B JabopaTopHuu, Ha
IIPOU3BOJICTBE. [Tonyuenue
OpPraHUYecKOro COCTUHECHHUS

OIIPCACIICHHOI'O  CTPOCHHUA U3
OoTIIM4Yaromeroca OT HEro IIo

CMOJIBL. CTPOCHHIO COEIMHEHUS
34 CHUHTETHYECKHE KaydyyKH U | IOCPEICTBOM OJIHOU W1
CUHTETUYECKHUE BOJIOKHA. | HECKOJIBKHUX XUMHYECKUX
(peieHue 3aja4 U | peaKuuil. Llemouku
yIpakHEHUH ) MpeBpaLICHUN
(pellieHHE 3a4YeTHBIX 3a/lad W
YIPaKHEHUI )
35 [TonBeneHrie UTOTOB BricTyruienne yyammxcs




Conep:xanue u KTII 11knacc 34 yac (1 yac B HeJeJ110).

Ne | HanmenoBanue TeMbl DNEeMEHT coliepKaHUs
1/
|
1 | Crpoenue atroma. M30TOMBL. Snpo W 3IeKTpoHHAad
000JI0uKa. DJEKTPOHBI U
MpOTOHBL. MukpoMup u
MaKpOMHUD. Hyanuzm
YaCTHUIl MUKPOMUDA.
Pemenue 3amau
2 | OcHOBHBICE TIOHATHSA W 3aKOHBI | Pemenue 3aja4 c
XUMUH MPUMEHEHUEM 3aKOHa
COXpaHEHHUS MaccChbl
BEILIECTRA, 3aKOHa
MOCTOSTHCTBA COCTaBa,
3aKOHa COXpaHEHHUS
SHEPIUH .
3 | Pacuétsr c npuMeHeHueM | Pemienue 3amau
YpaBHEHUS Menneneena —
Kiaitnepona
4 | Ocobennoctu pasmenieHus | Puznyeckui CMBICII
AJIIEKTPOHOB MO  OpOUTAISAM B | KBAHTOBBIX qucesn
aToMax  MajblXx ®  OoJbpIHX | (IVIABHOE,  OpOUTAJIBHOE,
MEPUOJIOB MarHuTHOE CIIMHOBOE
KBAHTOBBIC qucya).
ITonsiTue aTOMHOMU
opOHUTaIHN. 3acesieHue
aTOMHBIX opOuTanei
anexkTpoHaMu.  [IpuHIMND
MUHUMYyMa SHEPIUH,
MIPUHIIUIT [Taynn 51
IpaBWIO XyHAA.
BrinonHenue 3aganni
5 | CtpykTypa nepuoanueckoit | CTpykrypa
CUCTEMbl XUMHUYECKUX HJIEMEHTOB | IEPUOANYECKON CHCTEMBI
. . Menpaeneena. XHUMHUYECKUX  DJIEMEHTOB
J1. n. Menaeneena.
Onpenenenue  CTpoeHUs
aToma o ux
KOOpAWHATaM.
BrinonHenue 3aganni
6 | BajieHTHOCTB U CTeNeHb OKUCIICHUS | BaJeHTHBIE  DJICKTPOHBI.
BanentHocTts. BaneHTHbIE
BO3MO>KHOCTH aTOMOB.
IIpnunHa BBICIIEN




BaJICHTHOCTH aTOMOB,
BAJICHTHOCTb 3JIEMEHTOB TIPH
00pa3oBaHUM XUMHUYECKOU
CBSI3M 1O  JIOHOPHO-
aKIIENITOPHOMY MEXaHH3MY,
rpaduuecKue CXEMBI
CTPOCHUSI BHEIIHUX 3JICK-
TPOHHBIX CJIOGB aTOMOB
XUMHYECKUX DJIEMCHTOB B

BO30YKJIEHHOM u
HEBO30YXJIEHHOM
COCTOSSHHMHU. BrImonHenue
3aJJaHuM

OcCHOBHEBIE BHIbI XUMHUYECKON CBs3U,
MCXAaHH3MbI UX 06pa303aHH;1

THUnbl KPUCTAUTUYECKUX PELIETOK
U CBOICTBA BEIIECTB

Bujg xumMudeckoil CBSI3H B
MPOCTBIX W CJIOXKHBIX
BEILIECTBAX, CXEMBI
o0pa3oBaHMsl BEIIECTB C
pa3IMYHBIMU BUJIAMH CBSI3H,
MEXaHu3M  00pa3oBaHUs
JIOHOPHO-aKLENTOPHOM,
KOBAJICHTHOM CBSI3H,
OCOOEHHOCTH ~ BOJOPOJIHOU
CBSI3U

Nonnas XAMUYECKas
CBSI3b u VMOHHBIE
KPUCTAILTNYECKUE
pemetku.  KoBasieHTHas
XUMHYECKasi CBSI3b U €€
KJaccuukanus: 1o
MEXaHu3My OoOpa30oBaHUs
(OOMEHHBII W JTOHOPHO-
aKLIETITOPHBIN), 1o
ANEKTPOOTPULIATEILHOCTH
(momnsipHast ¥ HEMOJIApHAas),

1o croco0y
nepeKpbIBaHUs

ANIEKTPOHHBIX OpOuTanen
(curma ®w  1OM), 1O
KpaTHOCTH  (OJMHApHas,
JIBOMHAI, TpOMHas,

nonytopHas). [lonspHocTh
CBSI3U W TOJISIPHOCTH
MOJIEKYJIBI.
Kpucrannuueckue
PELIETKH JJIsl BEIIECTB C




ATOM CBS3bIO: aTOMHAs U
MOJIEKYISIpHASL.
Mertannuueckas
XUMHYECKasi CBSI3b W
MeTaJlJImyecKast
KpUCTAJITNYECKas
pelieTKa. Bopopoanas
CBSI3b: MEXMOJIEKYJIApHas
U BHYTPUMOJICKYJISIpHAS.
Mexanuzm  oOpa3zoBaHus
ATOM CBSI3U U €€ 3HAUCHUEC.
Honnas CBSI3b KakK
MIPEICIIbHBIN CIIy4ai
KOBAJIEHTHOM  MOJSPHOU
CBSI3U; TMEPEXOJ OJIHOTO
BH/A CBA3M B JpPYIOW;
pa3Hble BHUJIBI CBsI3€H B
OJIHOM BEILICCTBE.
BrimonHenue  TECTOBBIX
3aJJaHuM

XapaKTepI/ICTI/IKI/I XUMMYECKOM CBSI3H.

OCHOBHBIE XapaKTEPUCTUKU
XUMHYECKOM CBSI3U
(HackprimmaemocTs,
MOJISIPU3YEMOCTb,
HaIpPaBJICHHOCTH ).
BrinoniHenue 3aganui

10

IIpocTtpancTBeHHOE CTPOCHUE

MOJICKYJ HCOPIraHNYCCKHUX
OpPraHN4YCCKHUX BCIICCTB.

)51

sp® - rubpumuzanus y
aJIKaHOB, BOJIbI, aMMHAaKa,
anmasa.

sp> - ruOpumuszanus y
COETUHEHUH oopa,
QJIKEHOB, apEHOB, JAUEHOB,
rpadura.

Sp - rubpuauMzamus y
COEeINHEHNH oepwuus,
aJIKUHOB, KapOuHa.
['eomeTpus MOJIEKYJI
Ha3BaHHBIX BEILECTB.
BrinonHenue 3aganni

11

JluciepcHbIe CUCTEMBL.

IlonsiTue 0 JOHUCHEPCHBIX
CUCTEMAX.

JucnepcuonHas cpena u
nucriepcHas daza. [[eBsaTh
TUNIOB CHCTEM M  HX
3HAQYEHUE B TMPUPOAE U




KUZHHA YeJIoBeKa.
HucnepcHass cucrema ¢
JKHUJIKOM CpPEOW: B3BECH,
KOJUIOMJIHBIE CHUCTEMBI, UX
kinaccudukanua. 3004 U
rend. O¢dexkr Tunnpans.
Koarynsuusa. Cunepesuc.

MoutekyspHbIC U
WCTHUHHBIC PACTBOPBI.
12 | Bagaum ¢ ucmonbp3oBaHUEM pas3HBIX | PerieHue 3amau
CrI0co00B BBIPAKCHHUS
KOHIICHTPAITUU PaCTBOPOB.
13 | PacuéThl, CBSI3aHHBIC ¢ | Pemenue 3amau
IIPUTOTOBJICHHEM PacTBOPOB.
[IpaBmiio cMelIeHUs PacTBOPOB,
(«IIpaBUIIO KPECTAY).
14 | Kpucramnoruaparsl Pemenue 3amau
15 | Knaccudukanus xuMmndeckux | [lonatne o XHUMHUYECKOU

peakuuii B  OpPraHUYECKOW U
HEOPraHUYECKOW XUMUHU.

peakuuu, €€ OTIMYHUE OT
AIEPHON pEeaKLuH.
Peaknnn amnorponuzanuun
u M30MEpHU3aIuu.
Peakimu, 15010%1107(S C
U3MEHEHHUEM cocTaBa
BEIIIECTBA: [0 YHUCITYy U
XapakTepy pearupyrommx
1 00pa3yroImMXCcs BEIMIECTB
(pa3iokeHus1, 3aMeIICHMS,
oOMEHa, COEIMHEHHUS); TO
U3MEHEHUIO CTENEeHEN
okucienuss (OBP wu nHe
OBP); mno TemioBomMy

addekty (dk30- W
YHAOTEPMUYECKUE); o
daze (romo- u
reTepOreHHbIE); o
HaIpaBJICHUIO

(oOpaTtumbIie u
HEOoOpaTUMBbIE); o
UCITOJIb30BAHUIO
KaTajan3aTopa
(KaTamuTUYECKue u
HEKaTAJIUTHYECKHUE); 1O

MeXaHu3My (paJuKaJIbHbIE
U MOHHBIE); 1O BHIY

10



SHEPIUM, UHULUHAPYIOIEU
PEaKLHUIO
(poroxumuyeckue,
paguanoOHHBbIE,
AIIEKTPOXUMHUYECKHUE,
TEPMOXUMHUUYECKHUE).
BrimonHenne 3aganni

16

CKOpOCTh XMMHUYECKHX PpPEaKIUH.
@akTOpBhl, BIMSIIOMINAE HA CKOPOCTH
peaKuni.

[TonsiTMe 0  CKOpPOCTH.
CkopocThb rOMO- u
TETEPOTCHHONM  PEaKLUU.
DHeprus aKTHUBAIUH.
@akTOphl, BIUSIIONIAE HA
CKOPOCTH peaKLnii:
IpUpoJa  pearupyrommx
BEILECTB, KaTaJIU3aTOPHI,
TeMmIeparypa,
KOHILleHTpaus.  Karamus
IOMO- ¥ T€TEPOre€HHBbIH, NX
MEXaHU3Mbl. DEpMEHTHI,
ux CpPaBHEHHE c
HEOPTaHUYECKUMHU
KaTaJIu3aTOpaMH.
NHruouTopsl 151
KaTaJIUTUYECKHE AJTBI.
IToBepxHOCTH
CONPUKOCHOBEHUS
pearupyronmx BEIEeCTB.
Brinonnenue 3aganuil.

17

XUMHUUYECKOE PAaBHOBECHE.

[lonsiTHE O XHUMHUYECKOM
PaBHOBECHH.
PaBHOBECHBIE
KOHIICHTPALUH.
JIMHaMUYHOCTH
paBHOBecusa.  KoHcranTa
paBHOBECHSL. @DakTopsl,
BJIMSIFOIIIME HA CMEIICHUE
PaBHOBECHSL:
KOHIICHTpAIUs, 1aBJICHHUE,
temreparypa. [IpuHomn
Jle [TaTemnbe.
Brinmonnenue 3agaHuil.

18

[Ipon3BOACTBO CEPHOM  KHCIIOTHI
KOHTAKTHBIM CITOCOOOM.

IIpomsbllITIEHHOE

MOJyYEHUE  XUMHYECKHUX
BEIIECTB HAa  IPUMEPE
MIPOU3BOJICTBA CEpHOM

11



KHUCJIOTHI. [TpuHIUTIBL
XUMHUYECKOTO
MPOU3BOJCTBA
XUMHUYECKOE 3arpsi3HEHUE
OKpYKalolIen Cpelibl U €ro
MOCJICACTBHUS

19

OKHUCIUTEIHLHO-
BOCCTAaHOBUTEJILHBIE
peakiuu(OBP).

CreneHn OKHCJICHHS.
Knaccudukanusa peakuuit
B CBET€  DJIEKTPOHHOHU
TEOpHUH. OcHOBHEBIE
nousatust OBP. Meronasl
COCTaBJICHUS  YpaBHEHHI
OBP: METO
AIIEKTPOHHOTO  OanaHca,
METO/I MOJTypEaKIui.
Bnnsanue cpenbl Ha
IIPOTEKAHUE OBP.
Knaccuduxanus OBP.
OBP B oprannudeckoun
XHUMHH. Brimoaaenune
3aJaHuM.

20

DIEeKTpOIUTHYECKasT JUCCOIUALIUS.

.4

DIIEKTPOJIUTHI u
HEJJICKTPOJIUTHI.
MexaHuszm
AIEKTPOJIUTUYECKOMN
JIMCCOIAAITAHN Cc
pPa3IMYHBIM BUJIOM CBSI3H.
CBoiicTBa KaTHOHOB |
aHuoHOB. KucnoTel, coiu,
ocHOBaHus B cBere O./1.
CrerneHb 2. J1.u eé
3aBUCUMOCTh OT MPHUPOJIbI
AJIEKTPOJINTA u ero
KOHIICHTpAIUH.
Koncranra nuccomuanuu.
Crynenuaras
nucconuanug. CBoHcTBa
PacTBOPOB BJIEKTPOJIUTOB.
BrinosiHeHue 3aganuim

21

Bonopoansiii mokasaresns.

Juccoumanms BOJBI.
Koncranra ee
JUCCOLIUALIUHU. Honnoe
MIPOU3BEICHUE BOJIbI,
Bopoponnbelii  mokaszareib
- pH. Cpenpl BOAHBIX

12



PacTBOPOB DJIEKTPOJIUTOB.
3HaueHHEe  BOJOPOJHOIO
ITOKa3aTes JUIS
XUMHYECKHUX U
OMOJIOTHYECKHUX
IIPOIIECCOB.

22

['maponus.

[Tonsitue TUJIPOJINA3A.
['mpponu3opraHnyecKux
U HEOpPraHUYEeCKUX
BEILIECTB
(ranoreHajqKkaHoB,
CJIOXKHBIX 3¢upoB,
yIaeBooB, 0enkoB, ATD)
U €ro 3HadyeHue. I'maponus
CoJlel - TpU  Ciyd4as.
CryneHuarsld  TUAPOIIU3.
HeoOpatuMmeblii  ruaposus.
[IpakTueckoe 3HAYEHHE
ruaponusa. BeinosHeHne
3aJlaHuM

23

MeTanisl.

[lonoxxenne MeTALUIOB B
MIEPUOANYECKOM  CHCTEME
U CTPOEHHE HX AaTOMOB.

[IpocTeie BEILIECTBA-
METaJLJIBI: CTpPOCHUE
KPHUCTAJJIOB u
MeTaJlTnyecKas
XUMHYeCcKast CBSI3b.
AmnoTpornus. O6mue
buznyeckue CBOMCTBa
METaJJIOB u
BOCCTAaHOBUTEJIbHBIE
CBOICTBA UX:
B3aUMOJICHCTBUE C
HEeMeTaJJIaMU
(KUCIOpOIOM,
rajoreHamu, Cepou,
a30TOM, BOJIOPOJIOM), C
BOJIOM, KHCJIOTAMH,
pacTBOpaMu coJen,
OpraHMYECKUMHU
BEIlIECTBAMU  (CIIHPTAMH,
rajioreHajikaHaMH,

¢dbeHomoM, KUCIOTaMH), CO
menoyamu. Okcuagpl u

13



THAPOKCHUABI MCTAJIJIIOB.

3aBHCHUMOCTD CBOMCTB
9TUX  COCIUMHEHHH  OT
CTEICHEH OKHCJICHHSA
METaJlJIOB. 3HaueHUE

MCTAJIJIOB B IIPpUPOAC H
JKU3HU OPraHru3MOB.

24 | Koppo3us METaIIJIOB [lonsiTne KOPPO3HUHU.
XUMHUYECKasi  KOPPO3HUS.
DIEKTPOXUMHUYECKAS
KOpPpO3HUs. CnocoOml
3alUTBl  METAUIOB  OT
KOPPO3HH.
Oo6mue CIIOCOOBI
MOJTYYeHUS METaJIOB.
Merammel B NIPUPOJE.
METaJUTypruss U €€ BHJIbI:
Upo- u TUIPO-
AIIEKTPOMETAILTYPTHSL.
DIIEKTPOIU3 PaACIUIaBOB M
pacTBOPOB  COEAUHECHUU
METaJIOB u ero
3HAYCHHE.

25 | Pacuértel 1o TeMe «DJIEKTPOIU3Y Brimmonnnenue 3aganui

26 | Hemerasuibl. [TonoxxeHne HEMETAJUIOB B

MIEPUOJIUNYECKON CHUCTEME,
CTPOE€HHME HMX  aTOMOB.
DIEeKTPOOTPULIATETBHOCTD

NueprHbIE rassl.
Hemeramier - mpocteie
BellecTBa. ATOMHOE W
MOJIEKYJIIPHOE  CTPOEHUE

UX. AuoTponusi.
XHUMHUYCCKUE CBOMCTBA
HEMETaJlJIOB.
OxucIuTeIIbHBIC

CBOMCTBA:
B3aMMO/ICHCTBHE C

MeTa/ulaMH,  BOJIOPOIOM,
MEHEe
AJIEKTPOOTPULIATETILHBIMHU
HEMETaJJIaMH,
HEKOTOPBIMU  CJIOKHBIMU
BEIIIECTBAMH.
BoccranoBurensHbBIE

14



CBOMCTBA HEMETAIOB B
peakmusix co  (GTOpoMm,
KUCJIOPOJAOM, CJIOKHBIMU
BEILECTBAMU-
OKHCIUTENAMH (230THOU U
CEpPHOM KHUCIIOTaMU U JIp.).
Bonoponbpie coenuHeHUs
HemeTauioB. [lomydenue
UX CHHTE30M M KOCBEHHO.
CrpoeHne  MOJIEKYIHU
KPUCTAJJIOB THX
coequHeHNN. OU3NUCCKUE
cpoiictBa. OTHOIICHHE K
BOJIE. H3menenne
KHCJIOTHO-OCHOBHBIX
CBOMCTB B IE€pUOJAX W

rpymmnax
Heconeobpasyromiue "
coJieoOpasyroiire

okcunabl.  KucmopomHsie
KHCIIOTHI. W3menenue
KHCJIOTHBIX CBOICTB
BBICIIMX  OKCHJIOB u

TUAPOKCUIOB HEMETAIIIOB
B [IEpUOJAX U TPYNIIAX.

27

Kucnotet OpPraHUYECKHUE
HEOPraHUYECKHUE.

)51

3aBUCHUMOCTbD CBOIICTB
KHCJIOT oT CTEHEHU
OKHCJICHHS HEMeTaJlIa.

Kucnotsl B CBETE

MIPOTOJIMTUYECKON TEOPHUH.
Conpsike€HHbIE KUCJIOTHO-

OCHOBHBIE Maphl.
Knaccuduxanus
OpraHUYeCKuX 51

HEOPTaHUYCCKUX KHCIIOT.
OOmue cBOMCTBA KHUCIOT:
B3aUMOJICHCTBUE

OpraHUYECKUX u
HEOPTaHWYECKUX KHUCIIOT C
MeTaJUIaMH, OCHOBHBIMH U
aM(pOTEPHBIMUA  OKCHJIAMHU
U TUAPOKCHUIAMHU,  C
COJISIMU, oOpa3oBaHue
CJIOXHBIX 3¢hupoB.
OcobOeHHocTH CBOICTB

15



KOHILICHTPUPOBAHHOMN
CEpPHOU M a30THOM KHUCJIOT.
OcobenHoctu CBOWCTB
YKCYCHOM U MYpPaBbHHOMN
KHCJIOT.

Brinmonnenue 3aganui

28

AmdoTepHble  OpraHUYecKHe
HEOPraHUYECKUE COCTUHECHHS.

n

AMdoTtepHbIe cOeqUHEHUS
B CBETE MPOTOJUTHYECKON
Teopuu.  AmMGOTEpHOCTD
OKCUZIOB U THIPOKCHUIOB
NEPEXOAHBIX  METAIJIOB!
B3aUMOJICHCTBHE C
KHCJIOTaMU U IIEJI0YaMU

29

[loasTne 0
COEIMHEHUIX

KOMIIJICKCHBIX

KommnekcoobpaszoBarens,
JIUTaH]IbI,
KOOPAMHALIMOHHOE YHCIIO,
BHYTPEHHSA cdepa,
BHEIIIHSS chepa.
Homenknatypa  maHHBIX
coenuHeHn.  I[Ipumepsr
COCINMHEHNH.
AM@oTepHOCTB
AMUHOKHCIIOT:
B3aUMOJICHUCTBUE
AMUHOKHUCIIOT co
miesioyamMu,  KUCIOTaMH,
CHUpPTaMU, APYT C JIPYroM
(oOpazoBanue
TTOJTMIIETITHIOB),
oOpa3oBaHH€ BHYTPEHHEU
coJiv (OUIOISIPHOTO MOHA

30

I'eneTnueckas CBA3b MCKOY

Kj1aCCaMH OpraHU4CCKHUX
HCOPraHU4YCCKUX COC}IHHGHI/Iﬁ.

n

[TonsiTHE O TeHETUYECKOU
CBSI3U M TE€HETHUYECKHUX
pAlax B HEOPraHWYECKOMH
U OpPraHuYeCKOW XUMMHHU.
I'enetnueckue psABI
MeTaula (Ha  TIpumepe
KaIbIIUI W JKejes3a),
HEMeTaJljia (cepsl 151
KpPEMHUSI), TEPEXOAHOTO
AJIEMEHTA (uuHKA).
['eneTtnueckue psapl U
T€HETUYECKas CBSI3b B
OpraHUYEeCKOMn XUMUHA
(coenuHeHUs
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JIBYXaTOMHOI'O yTJ€pO/ia).
EnnHCTBO MHpa BelIECTB.
BrimonHenne 3aganui

31

[lermouku IIPEBPAILICHU,
OTPAXKAOIIUE TEHETUYECKYIO CBS3b
MEXK]ly KJIaCCaMHU HEOPTaHUYECKHUX
Y OPraHUYECKUX BEIIECTB.

BrimonHenne 3aganni

32

XHUMMS U DKOJIOTHSL.

XUMHUYECKOE 3arpsi3HEHUE
OKpYyXKarouen CpEnbI.
Oxpana rtugpochepsl 0T
XUMHYECKOTO
3arpsi3HEHHUS. Oxpana
MOYBBl OT XHUMHUYECKOTO
3arpsi3HEHUSI. Oxpana
aTMochepbl oT
XUMHUYECKOTO
3arpsi3HEHUSI. Oxpana
baopet  u  dayner ot
XUMHUYECKOTO
3arpsiI3HEHUS.
buoTtexHnonorus u reHHas
WH)XCHEPHSI.
BricTymuienus ygammxcs

33

Xumusg u IIOBCCOHCBHAA KHU3HDb
YCJIOBCKaA

JlomarnHsis arnTeka.
Motomue M YHUCTSIIHE
CpPEACTBA. Cpencrta
OOpbObI ¢ OBITOBBHIMU
HacekombiMH.  CpencrtBa
JIMYIHOM TUTHMEHBI u
KOCMETUKH. XHMHUSI U
MUAIA. MapkupoBka
YIIAKOBOK  MHUIIEBBIX U
THTUEHUYECKUX
MPOAYKTOB U YMEHUE UX
YHUTATh. DKoIOTHSA
JKUITHIIA. XUMUA u
reHEeTHKA YeJIOBEKa.
BricTynnenus yyanmxcs

34

IlonBenenue uToros

BricTyrmenns yyanmxcs
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