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TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKHU BbIITYCKHUKOB

B pe3yJbTaTe H3YYCHUA opralmqeacoﬁ XHMHH HA 0a30BOM YPOBHE€ YYCHHUK JOJKCH

3HATHL / IOHUMAThH

* GacHelWiue XumuyecKkue NOHAMUA. BEIIECTBO, XUMHUYECKMM JJIEMEHT, aTOM, MOJIEKyJa, KOBAJCHTHAas XWUMUYECKass CBS3b,
BAJICHTHOCTh,  BEILECTBA MOJIEKYJIIPDHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS, YIJIEPOJHBIN CKeleT, (YHKUMOHAJIbHAs Trpylmna, H30MEpHus,
TOMOJIOTHS;

® OCHOGHbIE 3AKOHbI XUMUU . COXPAHCHUS MACCHI BENIECTB, IOCTOSAHCTBA COCTABa, IEPUOAUYECKUN 3aKOH;

® OCHOGHblE meopuu XUMuu . XAMUYECKOUN CBSI3H, AMEKTPOJIUTHIECKON TUCCOLMALMH, CTPOCHUS OPraHUYECKUX COECTUMHEHNH;

* GadiCHellulue Gewecmea U mMamepuanvl. YKCyCHas KHCIOTa, METaH, 3TWIIEH, aleTW/IeH, OE€H30J, 3TaHOJ, >KUPbI, MbLIa, IIIIOKO3a,
caxapo3sa, KpaxmaJ, Ki1eTyaTKka, OeJIKH, HICKyCCTBEHHbIE U CHHTETHUECKHE BOJIOKHA, Kay4yKH, MIaCTMAaCCHhI;

yMeThb
o HA3bl6ampb N3YUYCHHBIE BEILIECTBA N0 «TPUBUATIBHONY UM MEXTyHAPOTHON HOMEHKIIATYPE;
o onpedenams. BAICHTHOCTh M CTENEHb OKHUCJICHUS XUMUYECKUX OJJIEMEHTOB, THN XMMHUYECKOW CBS3M B COCIMHEHUSX, 3aps] HOHa,

MIPHUHAJJIC)KHOCTh BEIIECTB K PAa3JIMYHBIM KilacCaM OPraHu4YC€CKHUX COCHHHGHHﬁ;

o xXapakmepu3oeéamb. XUMHYCCKHC CBOMCTBa OCHOBHEIX KJIACCOB OPraHu4CCKux COGI[PIHCHPIﬁ; CTPOCHUC U XHUMHUYCCKUC CBOMCTBA HU3Yy4YCHHBIX
OPraHu4YCCKuX COGHHHCHHﬁ;

o 00BACHAMB . 3aBUCUMOCTEL CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUS;
o 8bINOJIHAMb XUMUUECKUIL IKcnepumernm 110 paCliIO3HaABAHHUIO Ba)KHEHUIITHUX OPraHn4YCCKuUX BCIICCTB,
o npoeodumb CaMOCTOSITEIBHBINA MTOUCK XMMHYECKOM I/IH(1)OpMaI_II/II/I C HUCII0JIb30BAHUCM PA3JIMYHBIX HCTOYHUKOB (Hay‘IHO -ITOITYJISIPHBIX HB,HaHHﬁ,

KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa); MCMOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU JJIsi 00pabOTKHM M TIepenadyd XUMUYECKOU
nH(OPMALIUY U ee MPEICTaBICHHS B pa3TUYHbIX (hopMax;

ucnojib3oeambs npuoﬁpemennble 3HAHUA U YMEHUA 6 npakmultecmﬁ 0esamelbHOCIU U ROBCEOHEBHOUL HCUZHU OJ1:

o 0OBSCHEHUSI XHMUYCCKUX HBHGHHﬁ, IMPOUCXOAAIINX B IIPUPOJL, 6BITy " Ha MIPOU3BOACTBE,
o OMpCACIICHNUA BO3MOKHOCTHU ITPOTCKAHUA XUMHWYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U OLICHKH UX HOCHCHCTBHﬁ;
o OKOJIOTMYCCKU I'PaMOTHOI'O NOBCACHU B OKpYH(aIOH.Ieﬁ cpeac;



OILICHKH BJIMSIHUS XMMHUYECKOTO 3arps3HEHMS OKPYKAIOLIEH cpeibl Ha OpraHu3M YesloOBeKa U APYrue KUBbIE OpraHU3MBI;
0e301acHOT0 00paIleHus C TOPIOYMMH U TOKCHYHBIMH BEIIECTBaMH, J1a00paTOPHBIM 000pyI0BAHNEM;

KPUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MH(POPMAILINH, TOCTYAIOMIEH U3 Pa3HBIX HCTOYHUKOB.

B pezynomame usyuenus xumuu Ha 6azo60m ypoeéHe bINYCKHUK 00J1HCEH

3HATH/MIOHUMATH

6adicHelluue Xumuyeckue nOHAmMuUA . BEIECTBO, XUMUYECKUN JJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAs M MOJIEKYJISIpPHAs MAacChl,
WOH, aJUIOTPONUS, HM30TOIbI, XUMHMYECKasi CBSI3b, JJIEKTPOOTPULIATEIbHOCTh, BAJIEHTHOCTb, CTEMEHb OKHCIEHHUS, MOJb, MOJSpHas Macca,
MOJISIPHBIM 00bEM, BEIleCTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHMSI, PAaCTBOPHI, DJIEKTPOIUT U HEIIEKTPOJHT, INEKTPOIUTHYECKAs
JMICCOLIMAIMs, OKUCIUTENbh U BOCCTAHOBUTEINb, OKUCIEHHE U BOCCTAHOBJIEHHE, TEIIOBOM 3((deKT peakiuu, CKOPOCTh XHUMHUYECKOW peakiuwu,
KaTajan3, XUMUYECKOEe paBHOBECHE

OCHOBHbBIE 3AKOHbL XUumuu. COXpaHCHUs MaCChl BEICCTB, IOCTOSAHCTBA COCTABA, nepnogmqecxnﬁ 3aKOH,
OCHOBHblE meopuu Xumuu . XUMHYECKOH CBs3U, BHCKTpOHHTHqCCKOﬁ JUCCOMalI,

saiicHelluue eeuiecmea u mamepuaivl. OCHOBHBIC METAJJIBI M CIUIABBI, CEpHAsl, COJIsIHAs, a30THAsA M YKCYCHas KHMCJIOTHI, IIECI04YH, aMMHMaAK,

MHHEpaJbHbIE YI0OpEHUsI,

yMeTb

Ha3bleamb N3yYCHHBIC BCIICCTBA I10 ((TpHBHaHBHOﬁ)) nin MG)I(,HYHapO,HHOﬁ HOMCHKIIATYpE,

onpeoeﬂﬂmb: BaAJICHTHOCTb M CTCIICHb OKHUCJIICHUA XHMHYCCKHX JJICMCHTOB, THII XUMHYECKOH CBS3H B COCIUHCHUAX, 3apsaa MOHA, XapaKTEp
Cp€abl B BOAHBIX PAaCTBOpaxX HCOPraHMYCCKUX COG,Z[I/IHeHI/II‘/'I, OKHUCIIUTCIIb U BOCCTAHOBUTCIIb, ITPHUHAMJICIKHOCTDb BCUICCTB K Pa3/IMYHbBIM KilIaCCaM
OPraHu4CCKux COCHHHCHHﬁ;

Xapakmepu3oeéambsp:. SICMCHTHI MaJlbIX ICPHUOJOB IO HX IOJOXCHHIO B nepnonnqecxoﬁ CHUCTEMC I[.I/I.MeHz[eneeBa; O6H_[I/Ie XHUMHNUYCCKHC
CBOICTBa MCTAJUIOB, HCMCTAJIJIIOB, OCHOBHBLIX KJIACCOB HCOPraHHUYCCKHUX W OPraHHUYCCKHX COG,Z[I/IHGHI/II‘/'I; CTPOCHUC U XHUMHUUYCCKHUC CBOMCTBA
HU3YUCHHBIX OPraHU4YCCKUX COGﬂHHeHHﬁ;

00bACHAMD. 3aBUCUMOCTb CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUA, IIPUPOAY XHUMHYECKOU CBSI3HU (I/IOHHOI>'I, KOBaHeHTHOﬁ, MeTaHHquCKOﬁ),
3aBUCHUMOCTB CKOPOCTHU XUMHYECKOM PCaKIH U MOJIOKCHUA XUMHUYCCKOTI'O PABHOBECHUSA OT PA3JIMYHBIX (I)aKTOpOB;

B8bINOJIHAMb XUMUYECKUTL IKCnepumernm 110 PaClio3HaABAHUTO Ba)KHEMIIIHX HCOPraHNYCCKUX U OPTraHNYCCKUX BCUICCTB,



nPO60OUMb CaMOCTOSITEIBHBIN MOMCK XUMHYECKOH MH(POPMALIMU C MCIOJIH30BAHUEM PA3IHMYHBIX UCTOUYHUKOB (HAYYHO-TIOMYJISPHBIX H3AaHUMH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); MCIOIB30BATH KOMIBIOTEPHBIE TEXHOJOTHH sl 00pabOTKM M IMepenadyd XUMHYECKOU
nHGOpPMAIINHY U €€ TIPEICTABICHUS B Pa3IHIHBIX (hopMax;

HCIIO0JIB30BATDb l'[pPIOﬁpeTeHHbIe 3HAHUA U YMCHUSA B HpaKTquCKOﬁ JeATeJILHOCTH U MOBCEIHEBHOM sKU3HM I

0O0BSICHEHUST XUMHYECKUX HBJ’IGHI/II\/'I, IpOUCXOAAIINX B ITPUPOJIEC, 6I)ITy " Ha MMPOU3BOACTBE;

OMIPCACIICHNA BO3MOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaIHGHI/Iﬁ B PA3JIMYHLIX YCIOBUAX U OLICHKH UX HOCHC]ICTBHﬁ;

9KOJIOTMYECKH IPaMOTHOI'O MOBE/IEHUS B OKPY)KaloIIel cpene;

OLCHKU BJIMAHUA XUMHUYCCKOT'O 3arpsA3HCHUA Oprmanmeﬁ Cp€abl HA OPraHu3M YC€JIOBEKA U JPYTIUC )KHUBBIC OPTaHNU3MBI;

0€30MacHOT0 00palIeHUs C TOPIOYUMHU ¥ TOKCUYHBIMU BEIIECTBAMU, JIaA0OPAaTOPHBIM 000PYI0BaHUEM;

MIPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIMH B ObITY U Ha IPOU3BO/ICTBE;

KPUTHYECKOU OLIEHKH JI0CTOBEPHOCTH XUMUYECKOW MH(OPMAIIMHU, TIOCTYMAOIEH U3 pa3HbIX HICTOYHUKOB.

Opranuyeckasi XuMus

Conep:xanue yyeoHoro npeamera «XUMMUSA»

No HasBanue pazznena Kparkoe conepxanue
1 Beenenue [Ipeamer oprannyeckoit xumun. CpaBHEHUE OPraHUYECKUX COCIMHEHNN ¢ Heoprannyeckumu. [Ipuponeie,
VCKYCCTBEHHbBIE U CUHTETUYECKUE COCAMHEHUSI.

2 Teopus crpoenus Teopust CTpoeHUsT OpPraHMYECKUX COCAMHEHWM. YriepoiaHblii ckener. Paaukanbl. @OyHKIUOHAJIbHBIE TPYIIIHI.
OpraHUYEeCKUX l'omonoruueckuit psg, romosiorn. CTpyKTypHas u30Mepus. THIBI XMMUYECKHUX CBA3€H B MOJIEKYJaX OpPraHUYECKHUX
COEIMHEHUI. COEIMHEHUI.

3 VYTr1eBoA0pOIbl VYTrneBonopopl: anKaHbl, AIKEHbBl M JUEHBI, aJKUHBI, apeHbl. lIpupoaHbBIe HCTOYHHKHU YTIEBOAOPOAOB: HedDTh U

IIPUPOJHBIN ras.
4 Kucnoponconepxaiue Kucnopoacoaepxaiiye coelnHEHUs: OJIHO- 1 MHOTOATOMHBIE€ CIIUPTHI, ()E€HOM, allbJETHU/IbI, OJHOOCHOBHBIE KapOOHOBHIE
COCIMHEHUS KHCIIOTBI, CIIOKHBIE A(UPBI, )KUPBI, YTIIEBO/IBI.




5 AzoTcoepxkaiume
COCAUHCHUA

A3oTCoIepKaIe COSAMHCHUS: aMUHBI, AMUHOKHUCIIOTHI, OCIIKH.

6 [Tommumepsr

[Tomumepsl : MIacTMACChI, KAy4yKH, BOJOKHA.

7 XUMHS U KU3Hb

XuMus U 3710poBbe. Jlexapcmea, ¢hepmenmol, 8UMAMUHBL, 2OPMOHbL, MUHEPAIbHblE 800bl. [Ipobnemvl, césAzaHHble C
npuMeHenuem 1eKapCmeeHHbIX NPenapamos.

Oomas xumus

No | Ha3Banwue paznena

Kparkoe conepxanue

n/m

1 METO/1bI Hayunble MeTOnpl MO3HAHMS BEIIECTB M XUMHUYECKHMM sBIEHUU. PoOJIb SKClIEpUMEHTa W TEOPUH B XUMUH.
IIO3HAHMUS B Mooenuposarnue xumuueckux npoueccoel.
XUMHUN

TEOPETUYECKHUE OCHOBBI XUMHHU

CoBpemMeHHbIE
npeacTaBieHus
CTPOEHHH aATOMa

Atom. U30TOmBL. AMomHbie opoumanu. S-, P-anemenmol. OcobeHHOCMU CIMPOEHUs IIeKIMPOHHBIX 000I0YeK AMOMO8
nepexoouulx snemenmog. llepuoaudeckuii 3aKoH U epuoANYEecKas cuctTeMa XumMuueckux snemeHToB [[.1.Menneneesa.




XuMHuuyeckas cBf3b

KoBaneHTHast CBsi3b, €€ PA3HOBHJIHOCTH W MEXaHM3MBI OOpa30BaHUA. ODJIEKTPOOTPUIATEILHOCTh. CTEICHb
OKUCJICHHS W BaJICHTHOCTh XHMHYECKUX 3JeMEHTOB. MoHHas cBsa3b. KaTHOHBI W aHWOHBIL. MeTalindeckas CBS3b.
Booopoonas ceaze.

BenrecrBo

KauecTBeHHBIN 1 KOJMYECTBEHHBIN COCTAB BEUIECTBA. BellecTBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.
[TpuumHBl MHOTOOOPA3Us BEIIECTB: H30MEPHS, TOMOJIOTHSI, aJITIOTPOTIHSL.

SIBieHuUsl, TPOUCXOAIINE IPU PACTBOPEHUH BEILIECTB — pA3pyuLeHue KpUCMAaIIUyecKol peuemxu, ouggysus,
JTUCCOTTUAITNS, THAPATAITHS.

UucTteie BemecTBa U cMecH. MicTuHHBIE pacTBOPBI. Pacmeoperue kak ¢huzuko-xumuueckuit npoyecc. CrnocoObl BEIPKESHUS
KOHIICHTPAIIMHA PACTBOPOB: MaccoBasi J0JIsl paCTBOPEHHOTO BellecTBa.. Jluccomuarius 3J1eKTPOIUTOB B BOJHBIX PaCTBOPAX.
Cunvuvie u crnabvle 21eKmpoIUuUmel.
3onu, cenu, nonamue o KOJLIOUOAX.

XuMHUYeCKHe peakunu

Knaccudukanys XuMuuecKuX peakiiuii B HEOPraHMIECKOW M OPTaHUYECKOU XUMUH.

Peakium noHHOrOo OOMEHa B BONHBIX pacTBopax. Cpema BOIHBIX pPacTBOPOB: KHCHAs, HEUTpaNbHas, IIEIOYHAS.
Booopoonuvuii nokazamens (pH) pacmeopa.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pEaKIuu. Qﬂekmpmus’ pacmeopoe u pacniasos.

CKOpOCTb peakiuy, ee 3aBUCUMOCTb OT pa3NuyHbIX (hakTopoB. Karanus.
OO6paTumocThb peakiuil. XUMUYECKOe PaBHOBECHE U CIIOCOOBI €r0 CMEICHUSI.

HEOPT'TAHUYECKASA XUMMUAA

Mertanasl

KJ'IaCCI/I(I)I/IKaI_II/IH HCOPraHNYCCKUX coeaMHEHUN. XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTaHNUYCCKUX COCIUHEHMH.

MeTtamisl. aﬂeKTpOXI/IMI/I‘-ICCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTAJIJIOB. O6H_[I/Ie CIIOCOOBI MOJIY4YCHUSA MCTAJIJIOB. IlonsTue o
KOPPO3UH MCTAJIJIOB. CnocoObl 3alIUTEI OT KOPPO3HH.




Hemerayabl TaJIOTE€HOB.

Hemerannpl. OKucANTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUIIMYHBIX HEMETA/UI0B. OO11as XapaKTepUCTHKA OATPYIIIbI

XuMHA B JKU3HHU

o01mecTBa
TemaTuyeckoe MIIAHMPOBAHUE
Xumus .10 kaace (70 yacos, 2 yaca B Hej1eJI10)
No HaszBanue pazgena KommuectBo yacoB KonTtposbHabIe paboThI
oO1ree dbenepanbHbIT MIKOJIBHBIA oO1ee dbenepanbHbIT LIKOJIBHBIN
KOMITOHEHT KOMITOHEHT KOMITOHEHT KOMITOHEHT
1 BBenenune 4 1
2 CTpoeHue opraHuvdecKuX coenHeHu i 2 4 1 1
3 Peakunu opraHMyecKHX CoOeIHHEHMI. 2 2
4 YriaeBoaopoabl 15 10 5 1 1
5 Kucaopoacoaep:kamme 11 9 2 1 1
6 YrieBoanl 7 2 5 1 1
7 A3oTcoaep:kaniue coeauHeHHs 13 6 7 1 1
8 Buojiornyecky akTHBHBIE COCIMHEHHSHA 7 2 5
9 IloBTOpEHUE 5 3 2 1 1
Hroro 70 35 35 6 3 3

TemaTu4eckoe NIAaHMPOBaAHUE




Xumus .11 kaacc (68 yacos, 2 yaca B He/1eJII0)

Ne HasBanue paznena KosmmuecTBo yacos KoHTposbHable paboThl
oO1ee benepanbHbBII LIKOJIbHBIN oO1ee (denepasbHbI | IIKOJBbHBIN
KOMIIOHEHT KOMIIOHEHT KOMIIOHEHT KOMIIOHEHT
1 MeTtoabl MO3HAHWS B XUMHH 2 1 1
2 Ctpoenue aroma 8 2 6 1 1
3 XHMHYECKasl CBSI3b 13 8 5 1 1
4 XuMHYecKHe peakuun 16 10 6 1 1
S) BemecTBa, nx kaaccupuxanus 26 13 13 1 1
6 XHUMUSs B JKH3HH 00IIECTBA 3 3
HToro 68 34 34 4 2 2
No | HaumeHoBaHue paszjena Kparkoe coaepxxanue
n/m
1. METO/bI Hayunble MeToapl MO3HAHUS BEUIECTB M XWMHMYECKUX SBJICHHI. PoOJIb SKClIepUMEHTa M TEOPUM B XUMHUH.
IIO3HAHUA B Mooenuposarnue xumuueckux npoueccoez.
XUMHUnN
2. CoBpeMeHHBIE Atom. U30TOmIBL. AMomHble opbumanu. S-, P-anemenmsol. OcobeHHOCMU cCmMpOoeHUs 2NeKMPOHHBIX 000I0YEK AMOMO8
npencTaBieHns o nepexoouwix snemenmog. llepuoaudeckuii 3aKoH U epUOANUEcKas CucTeMa XuMuieckux anemeHToB J[.M.Menneneena.

CTPOEHUH aTOMAa




XuMmuueckas
CBA3b

Hounnas xumuueckas ceés3uv. Karnonsl n annonsl. Knaccugukanms noHoB. oHHBIE KpUCTAJUITMYECKHE
peretku. CBOMCTBA BELIECTB C ’TUM THIIOM KPUCTATUYECKUX PEHIETOK.

Kosanenmmunasa xumuuecrkas c6s3b. JNEKTPOOTpULATENBHOCTD. [losiipHas U HemoJispHast KOBaJIEHTHBIE
cBs3u. Jlunons. [1oJisipHOCTE CBS3HM M MOJSIPHOCTH MOJIEKYJIbl. OOMEHHBIN U TOHOPHO -aKIIENTOPHBIN MEXaHU3MBbI
00pa3zoBaHusl KOBAJIEHTHOU CBsI3H. MOJIEKYIIpHBIE U aTOMHBIE KpUCTaJUTMUecKue peneTku. CBOMCTBA BEIIECTB C STUMHU
TUTIAMH KPUCTATHYECKUX PEIIETOK.

Memannuuecxkas xumuyeckasn c6:a3b OCOOEHHOCTH CTPOCHUS aTOMOB MeTaJIJIOB. MeTaminueckas
XUMUYECKas CBSI3b M METAJTMYECKAsl KpUCTa/uTHaeckas pemerka. CBONWCTBA BEIIECTB C 3TUM THUIIOM CBS3H.
Booopoonas xumuueckas cés3b MexmonekynsipHas 1 BHyTPUMOJIEKYISIpHAs BOJOPOIHAS CBA3b. JHAUECHUE
BOJIOPOJTHOM CBSI3U JIJIs1 OPTaHU3AlUU CTPYKTYp OMOTIOIUMEPOB.

I'a3006paznoe cocmosaHnue eu ecmea. TpuarperaTHbIX cOCTOSIHUS BOJbl. OCOOEHHOCTU CTPOEHHUSI Fa30B.
Monspablii 00beM ra3000pa3HBIX BEIIECTB.

[TpumMepsl ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3IYX, TPUPOIHBIN ra3. 3arps3HeHrue atMochepsl (KUCITOTHBIE J0XKIH,

napHUKOBBIN ¢ dekT) u 6opbda ¢ HUM

[TpencraBuTenn ra3000pa3HBIX BEMIECTB: BOJOPO, KUCIOPOJ, YIICKHUCIbIHA ra3, aMMuak, STHieH. X noiayueHue,
cobupaHue 1 pacrio3HaBaHHE.
Kuokxoe cocmoanue éew ecmsa. Bona. [lorpebienne Boasl B ObITY 1 Ha TPoU3BOACTBE. JKeCTKOCTh BOJBI U
CIIOCOOBI €€ YCTpaHEeHHSI.

MuHepanbHbIe BObI, X HCIIOJIb30BAHHE B CTOJIOBBIX U JICYEOHBIX LIEIISX.

XKunkue KprcTauTbl U UX IPUMEHEHUE.
Teepooe cocmoaHnue 6ewecmaea. AMOPPHBIEC TBEP/IbIC BEIIECTBA B IPUPOJIE U B )KU3HU YEJIOBEKa, UX
3Ha4YeHue U npuMeHeHune. Kpucramimueckoe CTpoeHUe BELECTBA.
Hucnepcuwvie cucmenm bl [lonarue o nucnepcHbIx cucreMax. JlucnepcHas ¢aza u nucnepcroHHast cpefa.
Knaccugukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHoro COCTOSIHUS AUCHEPCHON Cpebl U AUCTIEPCUOHHOM
¢a3bl.

I'pyboaucriepcHble CUCTEMBI: SMYIbCUH, CYCTIEH3HH, a3PO30JIH.




ToHKOUCTIEpCHBIE CUCTEMBI: T€IIU U 30JI1.
Cocmae 6ewecmea u cmec el Benecrsa MOJIEKYIIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHSL. 3aKOH IOCTOSIHCTBA
coCTaBa BEILIECTB.

[loHsTHE «10M5)» U €€ Pa3HOBUAHOCTHU: MaccoBas (J10J1s1 3JIEMEHTOB B COCJUHEHUH, J0JIs1 KOMIIOHEHTA B CMECH - J0JIs
IIpUMeCeii, 07151 pACTBOPEHHOI'0 BEILECTBA B pacTBOpe) U 00beMHas1. J{0J1s1 BBIXOAA IPOAYKTA PEAKIIUU OT TEOPETUUECKU
BO3MOKHOTO.

XumMudecKue pPe€akuumn

Peaxyuu uoywue 6e3 us3menenuss cocmaea 6euecme. ATNIOTPONUS U AJUIOTPOITHBIE
BHUIOM3MeHEHUs. [[prHunHbI aTTOTpONIUK Ha TpuUMepe MoIudUKaIui Kuciopoaa, yriepoaa u gochopa. O30H, ero
OumosioruYecKas poJb.

H3omeps! 1 nzomepus.

Peakyuu uoywue c usmenenuem cocmaea 6euecms. Peakunu coelMHEHNUs, pa3oKeHus,
3aMeInieHus 1 0OMEeHa B HEOPTaHMYECKOM W OpraHUIeCKON XUMHH. Peakiinu 5k30- u sHI0TEpMHUYecKue. TermmoBoi addext
XUMHUYECKON PEaKIMy U TEPMOXUMHUYECKAE YpaBHEHUS. Peakiiny ropeHusi, Kak YaCTHBIN Cilydal SK30TEePMHYECKUX
peaKkui.

Ckopocmb XumMuueckou peaxkyuu.

CKOpOCTh XMMHUYECKOH peaklny. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHM peakluu OT MPUPO/Ibl pearupyroluX BEIIeCTB,
KOHIEHTPALIMH, TEMIIEPATyphl, IIOLIAAN TOBEPXHOCTH COMPUKOCHOBEHMSI U KaTajau3aTopa. Peakiuu romo- u
rereporennsbie. [lonsarue o katanuse u katanuzatopax. epMeHTH Kak OMOJIOTHYECKUE KaTallu3aTopbl, 0COOEHHOCTH UX
(YHKIIMOHUPOBAHHSL.

Obpamumocmov xumuueckux peaxyut. HeoOparumeie u oOpaTumble XuMudeckue peakuuu. CocTosHue
XMUMHYECKOTO PaBHOBECHUS IS 00pATUMBIX XUMUYECKHX peakiuil. CnocoObl CMEeHUsI XMMUYECKOTO PaBHOBECHS Ha
npuMepe cuHTe3a aMmuaka. [loHsTie 06 OCHOBHBIX HAyYHBIX MPUHIUIIAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHaKa
WIH CEPHOU KUCIIOTHI.

Ponv 6o0bvl 6 xumuueckoi peacxyuu. VcTuHHBIE pacTBOPHL. PacTBOpUMOCTh U Ki1accu(UKaIMs BEIIECTB 1O
3TOMY MPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DNEKTPOIUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTHYECKAs! AUuccounanusi. KuciaoTel, OCHOBaHUS U COJIM C TOUKU 3PEHUS
TEOPHUH IEKTPOIUTHUECKON TUCCOIUALIUH.

XHMHUYECKHE CBOMCTBA BOJBI; B3aHMO/ICHCTBUE C MCTaJUIaMH, OCHOBHBIMU U KUCJIOTHBIMH OKCUAMHU, PA3JIOKCHUEC U




BemectBa, ux
KJIaccu(pukanus

00pa3oBaHUE KPUCTAIUIOTUIPATOB. Peakiuu ruapaTaiii B OpraHu4ecKol XUMHH.
l'uopoarusz opeanuveckux u Heopeanudeckux coeouHeHu . Heobpatumbiii runpoauns. OopaTumblit
TUAPOIIU3 COJIEH.
['uponu3 opraHMYecKUX COEAMHEHNUH U €r0 MPaKTUUYECKOE 3HAYCHHE JUISl ITOJTy4YEHUS THIPOJIUM3HOTO CIIMPTA U MbLIA.
buonorudeckast poJib THIPOIN3a B INIACTUYECKOM U SJHEPTE€TUYECKOM OOMEHE BEILIECTB U SHEPTUH B KIIETKE.
OxkucarumenvHo-6occmanogumenvuvle peackyuu CreneHb okucieHus. OnpeaencHue CTeneHu
OKucCIeHUs 1o Gopmyne coeaunenusd. [lonstue 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiusix. OKUcIeHue u
BOCCTAHOBJICHHE, OKHCIUTENb U BOCCTAHOBUTEIIb.
Onexkmponu3 DAEKTPOJIN3 KaK OKHCINTEIbHO-BOCCTAHOBUTENBHBIN ITPOLIECC. DIIEKTPOJIN3 PACIUIABOB M PaCTBOPOB
Ha npuMepe xjopuaa HaTpus. [IpakTrueckoe NpUMEHEHNe 3IEKTPOIIN3a. DIEKTPOIUTHIECKOE MOTyUYEHUE AIFOMUHUSL.

M e m a 11 vi. B3auMoielicTBHE METAJIJIIOB C HEMETAIIIIaMU (XJIOPOM, CEPOM U KHCIIOPOI0M). B3anMoeiicTBre 1Ien0YHbIX
U IIEJIOYHO3EMEJIbHBIX METAJJIOB C BOJOW. DIEKTPOXUMUYECKUIN PAJT HAMPSLDKEHUH MEeTAIUTOB. B3anmoaeiicTBre MeTaaioB
C pacTBOpaMH KHUCJIOT U CoJiel. AlFoMUHOTEepMUS. B3anmoaeiicTBie HATpHsi C 3TAHOJIOM B (PEHOJIOM.

Koppo3sus metamios. [ToHsiTHE 0 XUMHUUECKON U JIEKTPOXUMHUIECKON KOPpO3uH MeTaIIOB. CrioCOOBI 3aUThl METAJIIIOB
OT KOPPO3HH.
Hemem annw. CpaBHUTEIbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK HanboJiee TUITMYHBIX PEICTaBUTeNIel HEMETaJlIOB.
OxucnuTenbHble CBOMCTBA HEMETAIUIOB (B3aUMOICUCTBHE C METAJUIAMH U BOJIOPOJIOM). BoccTaHOBUTEIBbHBIE CBOMCTBA
HEMETAJIOB (B3aUMOJEHCTBHE ¢ O0Jiee 3JIeKTPOOTPUIIATEIbHBIMU HEMETAIIJIAMH U CJIOKHBIMU BEIIECTBAMH -
OKHCITUTEIISIMU ).
Kucnomuv neopeanuueckue u opeanuuecku e Kraccupukanus kuciaot. XMMHUYECKHUE CBOICTBA KUCIOT:
B3aMMO/ICICTBHE C METAJJIaMH, OKCUAAMH METaJIOB, TUAPOKCUAAMH METAJIOB, COJISIMH, CIUPTAMU (peakius
stepudukanmn). OcoObie CBOMCTBA a30THOM U KOHIEHTPUPOBAHHOMN CEPHOM KHCIOTHI.
OcHnosaHus HeopeaHudveckue u opeanudeckue OCHOBaHUSA, UX KIaccUPUKAIUA. XUMHUECKUE
CBOMCTBA OCHOBAHUM: B3aUMOJCICTBUE C KUCIOTAMH, KUCIOTHBIMU OKCHJIAMHU U COJISIMU. Pa3nokeHne HepacTBOPUMBIX
OCHOBAaHMM.
C o 1 u. Knaccudukanus comneil: cpeiHue, KUCIble U OCHOBHBIE. XUMUYECKHE CBONCTBA COJICH: B3aUMOICHCTBUE C
KHCJIOTaMH, IIeJI0YaMH, MeTajilaMu U cosisimu. [IpencraButenu coneli U ux 3Ha4eHHe. XJIOPH HATpus1, KapOoHAT
KanbIus, pocdar Kanplus (CpeaHUEe COJIN); TUAPOKApOOHATHI HATPUS U aMMOHHUS (KUCIBIE COJN); TUAPOKCOKapOOHAT




XuMHA B JKU3HHU
o0IIecTBA

meau (II) - manaxuT (OCHOBHAs COJIb).
KauecTBeHHBIC peakIuy Ha XJIOPUI-, CYIb(}aT-, 1 KapOOHAT-aHMOHBI, KATHOH aMMOHUs1, KaTHOHKI xkene3a (11) u (I11).
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