





YMK O.C.I'abpnensua, 70 1ac,

ILnanupyembie pe3yabTAThI H3YHEHHS Y9¢0HOro npeamMeTa « XHMHS» HA YPOBHE CpeaHero odwero
o0pa3zoBaHHnA

JleaTenpHOCTD yunTesst B 00y4eHHH XUMUH B CPEAHEH LIKOJe NOJDKHA ObITh HANPABJIeHA HA AOCTIDKEHHE
O0y4aIOIHMHCA CIEOYIOILUX JRHHOCHIHBIX PE3YALMAIMNOE.
1) B yennocnno-opuenmanuonnoi cghepe — UyBCTBO FOPAOCTH 32 POCCHACKYIO XHMHYECKYIO HAayKy,
I'YMaHH3M, OTHOLIEHHE K TPYAY, THENEYCTPEMISHHOCTD,
2) B mpy0oeoit chepe — roOTOBHOCTD K OCO3HAHHOMY BBIOOPY najbHelell o0pa3oBaTenbHON 1
npoeCCHOHANBHOH TPAeKTOPUH,
3) B HO3HABAMEALHOU (KOZHUNUBHOU, UHMEANEKINYANbHOH) cihepe — YMEHHE YNPaBIATh CBOEH
MO3HABATENIbHON AeATEIbHOCTBIO.
Memanpedmemnsimu pe3yrsmamanrit OCBOSHUS BBINYCKHHKAMH OCHOBHOMH IIKOJIBI POTPAMMBbI IO XHMHH
ABJIAIOTCA:
1) ucnonb3oBaHKe yMEHUH H HaBBIKOB Pa3JIM4HbIX BUAOB NO3HABATENbHOI AEATEIbHOCTH, TPHMEHEHHH
OCHOBHBIX METO/IOB NMO3HAHUA (CHCTEMHO-HH(POPMALIMOHHBIN aHAJIH3, MOJISTHPOBAHHE) AN H3Y4YECHU
Pa3JIHYHBIX CTOPOH OKPY>KaKLIeH ASHCTBUTENBHOCTH,
2) ucnonb3oBaHKNe OCHOBHBIX MHTEJUIEKTYaNBHBIX OTepalyi: GopMynHpoBaHHE THIOTE3, aHAJH3 U CHHTE3,
cpaBHeHUe, 0000LIeHHe, CHCTeMaTH3alls, BbIABICHNE IPUYMHHO-CIIEACTBEHHBIX CBA3€H, TONCK aHAJIOTOB,
3) yMeHHe reHepHpOBaTh HAEH U ONPENEIISTh CPEACTBA, HEOOXOMUMBIE [UIsl UX PealH3aLMy;
4) yMeHHe ONpeneNaTh LN H 3aa4H AeATeNILHOCTH, BHIOHPATh CPECTBA PEANTH3ALIMH LEH 1 NIPHMEHSTh
HX Ha MPaKTHKE,
5) ucnoab3oBaHKe Pa3NHUHbIX HCTOUHHKOB [JIS1 MOJNY4EHHs XUMHUYECKOH HH(MOPMALIHH, TOHUMaHHe
3aBHCHMOCTH COJEPKaHUA U (POPMBI MpeACTaBNIeHHs HHPOPMALIMH OT LieIeli KOMMYHHKALIMH U afpecara.
B obnactu npedmemusix pe3y1omamos u3yuieHIe XuMHU
NPEAOCTABIIAET YUEHUKY BO3MOXKHOCTb Ha CTYIEHH cpeaHero obinero o0pa3oBaHHS HAYUHTHCS:
A) Ha 6a30BOM ypoBHE
1) B no3nasamenvroll chepe —
a) JaBaThb ONpefeNeHHs H3YYeHHbIM MOHATHSAM,
6) ONMUCHIBATH JEMOHCTPALIHOHHBIE H CAMOCTOATENILHO POBEACHHBIE YKCIIEPHMEHTDI, HCIOJb3YS JUIS 3TOTO
€CTECTBEHHBIH (PYCCKUI, POAHOI) A3bIK H A3BIK XHMHH,
B) OMUCBHIBATb U Pa3NN4aTh H3YUEHHBIE KJIACChl HEOPraHWYECKUX H OPraHHYeCKHX COSAMHEHH, XMMUYEeCKHe
peaKkLHH,;
r) KNacCHPUIPOBATh H3YUEHHbBIE OOBLEKTHI U ABJIECHHS,
x) HaOMAaTh JEMOHCTPUPYEMBIE H CAMOCTOSTEBHO MPOBOIHMBIE OMITHI, XHMUYECKHE PEaKIHH,
NPOTEKAIOLIHE B TIPHPOAE H B OBITY,
€) JeNaTh BbIBOABI M YMO3aKIIOUeHHA U3 HaOMIOAEHH, N3yYeHHBIX XHMHYECKHX 3aKOHOMEPHOCTEH,
NPOrHO3HPOBATH CBOHCTBA HEM3YHMEHHBIX BELIECTB 10 AHAJNIOTHH CO CBOHCTBAMH H3Y4€HHBIX;
) CTPYKTYPHUPOBATh H3YHEHHBIH MaTePHA,
3) HHTEPNPETHPOBATH XHMHYECKYIO HH(OPMALHIO, ONYYEHHYIO U3 APYTHX HCTOUYHHKOB;
H) ONHCBIBAaTh CTPOEHHE aTOMOB 2J1eMeHTOB [—IV nepuoaa ¢ Henonb30BaHHEM SJIEKTPOHHBIX
KOH(HrypaLuii aToMOB;
K) MOAEIHPOBATDL CTPOSHHE NPOCTENILHX MOJIEKYJ] HEOPTAHHUECKHX U OPraHHYECKHX BEILECTB, KPHCTAJLIOB,
2) B YeHHOCTHHO-OPUEHMAYUOHHOU Chepe — aHANM3HPOBAThb H OLICHHBATh NMOCHEACTBHS 1A OKpY>KaroLIeH
cpennl OBITOBOH M MPOU3BOACTBEHHON AEATENbHOCTH YENIOBEKA, CBA3aHHOM ¢ nepepaboTKOl BELIeCTs,
3) B mpyooeoit chepe — NPOBOANTb XUMHUUECKHI IKCIIEPHMEHT;
4) B cghepe huzuveckoit Kyavnypsr — OKa3bIBaTh NEPBYIO NOMOILb NPH OTPABNICHHSX, 0KOTaX H APYTUX
TPaBMax, CBA3aHHBIX ¢ BELIECTBAMH U J]a0OPAaTOPHBIM 000pyIOBaHHEM.
b) na npounabHOM ypoBHE
1) B nosuasamenvnot cghepe —
a) JaBaTb ONpefeNeHHs H3YYeHHBIM IOHATHAM;
6) onKCBIBATL JEMOHCTPALIHOHHBIE H CAMOCTOATEIbHO POBEACHHBIE SKCIIEPHMEHTDI, HCIONb3Y$ LI 3TOrO
€CTECTBEHHBIH { PyCCKUI, POAHOI) A3BIK H A3BIK XHMHH,
B) OOBACHATbL CTPOEHHE H CBOHCTBA H3YYEHHBIX KIACCOB HEOPraHUYECKHX M OPraHH4eCKHUX COSAMHEHHH,
r) knaccupuUMpoBaTh H3yUeHHbIE OOBEKTHI 1 ABJICHHS,



1) HabNoAaTh AEMOHCTPHPYEMbIE H CAMOCTOATENBHO MPOBOAUMBIE OTBITHI, XHMUYECKHE PEaKLIUH,
NpOoTeKaloWue B MPUpoOIe H

B OBITY,

€) HCCIIEZIOBATh CBOMCTBA HEOPraHUUECKUX U OPTaHHYECKHX BEILECTB, ONMPEAE AT HX ITPHHAIEKHOCTD K
OCHOBHBIM KJ1aCCaM CO-

eMHEHHIA;

k) 0000IWAaTh 3HAHKA U 1eaTh OOOCHOBAHHBIE BBIBO/BI O 3aKOHOMEPHOCTAX H3MEHEHHs CBOMCTB BEILECTB,
3} CTPYKTYpHpPOBaTh yueOHYHO HHPOPMALHIO;

H) UHTEPNpPEeTUPOBaTh HHPOPMALIHIO, MONYYEHHYIO U3 APYTHX

HCTOYHHKOB, OLIEHHBATb €€ HayYHYIO AOCTOBEPHOCTD,

K) OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHS XUMHYECKUX PEaKLHii, MPOrHO3HPOBATH BO3MOXKHOCTh HX
NPOTEKAHHA HA OCHOBE 3HAHHI O CTPOSHUU BEILECTBA H 3aKOHOB TEPMOUHAMUKH;

J) OOBACHATH CTPOEHHE aTOMOB 3JieMeHTOB [—IV neproaa ¢ HCMONB30BaHHEM 3JIEKTPOHHBIX
KOH$UrypaLuii aTOMOB,

M) MOJICJIHPOBAThH CTPOSHHE NMPOCTEHIINX MOJIEKYJl HEOPraHHYECKHX H OPraHUYECKHX BEILECTB,
KPHCTAJIIOB,

H) MPOBOAUTE PacyueThl MO XUMHYECKHM (opMyNiaM H YpaBHEHHAM;

0) XapaKTepH30BaTh H3yYeHHbIE TEOPHH;

1) CAMOCTOSITENIBHO AOOBIBATH HOBOE IS Ce0s1 XUMUUECKOE 3HAHNE, UCTIOJIB3YS IS 3TOTO JOCTYITHBIE
HCTOMHHKH HH(OpMALHH,

2) B 4eHHOCHIHO-OPUEHMAYUOHHOU Cqhepe — TIPOTHO3UPOBaTh,aHANIM3HPOBATE U OLICHHBATb MOCAEACTBHS
IUIA OKpYsKaroLleii cpeabl

OBITOBOI M NPOH3BOACTBEHHOI IEATEIBHOCTH YeJI0BEKa, CBA3AHHON ¢ nepepaboTKoil BeIeCTs;

3) B mpyooeoit chepe — CaMOCTOATENBHO IUNIAHHPOBATh U MPOBOJUTE XMMHUUYECKUIT IKCIIEPUMEHT,
cobnonan npasuna GesonacHOH paboThl ¢ BeLLEeCTBAMH U NabopaTopHbIM 000pyIOBaHHEM,

4) B cihepe pusuyeckoli Kyapmypst — OKa3bIBATH NEPBYIO MTOMOILb NPH OTPABIEHHAX, OKOTaX H APYTHX
TPaBMax, CBA3aHHBIX C BELIECTBAMH U JJabOPaTOPHBIM 00OPYAOBAHHEM.

Coaepsxanue Kypca
Kypc 4éTko menutcsd Ha ABe 4acTH COOTBETCTBEHHO rofiaM 00y4eHHs: OpraHudeckyro xuMuio (10 knacc) u
obuyro xumuto (11 knacce).
Kypc 10 xracca HaunHaeTcsi CO 3HAKOMCTBA € MNPEAMETOM OPraHHYeCKOH XHMHH, H3YYE€HHsA TEOPHH
CTPOeHHs OpraHu4eckux coepuHeHuii A. M. Byrtneposa um rubpuausanmy aToMHbIX OpOuTaneii. 3arem
pPacCMaTpUBAIOTCA KJIACCH(DHKALUSA OPraHHYECKHX COeNWHEHHH, MPUHLMMBI UX HOMEHKIATYpBl, a TaKXke
knaccudpuKauysa peakuuii B OpraHH4ecKoi XUMHH.
INepBoHa4anpHbIE TEOPETHHECKHE 3HAHHS [aJ1€€ MHOTOKPATHO 3aKPEIUIKTCS H PAa3BHBAKTCS MPH U3YUEHHU
KJIACCOB OPraHMYECKHUX COSAMHEHHH OT YIIIEBOJOPOAOB JI0 a30TCOASPKALHX COSTHHEHNH U MOJHMEPOB.
Takoe nocTpoeHue Kypca MO3BOJNAET B MOJHONM Mepe He TONBKO LUHPOKO HCMONB30BAaTh AEAYKTHBHBIH
nogxon B o0ydeHHH XUMHH 10 knacca, HO W peann3oBaTh HACKD MEHETHUYECKO! CBA3H MEXKIY KlIaccaMu
OPraHHYeCKHX COCAHHEHHH.
Ocoboe BHUMaHHE B KypCe OpPraHH4ECKOH XHUMHU VACIEHO CIIOKHBIM ISl TOHHMAHUSA BOMPOCAM:
B3aHMHOMY BJIMAHHIO aTOMOB B MOJIEKYJaX, B TOM YHCNEe AN MNpeAcKa3aHWs CBOMCTB COEOHHEHMUH,
MeXaHHW3MaM U 3aKOHOMEPHOCTSM TMpOTEKaHUA XHMHYECKMX peakuuil, 4Yro HeoOXoaumo ans
NPOrHO3HPOBAHUS NMPOAYKTOB; MPOCTPAHCTBEHHOMY CTPOSHHK) YITIEBOJOB, AMHHOB, aMHHOKHCJIOT, O€JIKOB
H HYKJICHHOBBIX KHCJIOT.
Kypc 11 Kaacca HaylHaeTcid € PpacCMOTPEHHA CJIOJKHOTO CTPOEHHS aToMa Ha OCHOBE KBAHTOBO-
MeXaHHYeCKUX NMPEeACTABIEHHIT O CTPOEHHH €ro AApa H 3NeKTPOHHOH 000NOUKH, a TaKKe SAepHbIX peaKLHii.
Takas Teopernueckas ©Oa3a NO3BOJIET HAa JPYrOM VPOBHE H3Y4YHUTh MEPUOAMYMECKHH 3aKOH H
HePHOIHYECKY) CHCTeMy XuMH4eCKux dneMmeHToB JI. 1. MenneneeBa u ewmé pa3 OLEHUTb €ro HayuHbIH
MOJBHI, HA HECKOJbKO JECATHNIETHI ONepeanBIIEro HayuHYO MBICb.
3aTeM M3y4yaercs CTPOEHHe BeLIeCTBAa, OCHOBHBIE THUMbl XUMHYECKOH CBA3H. 3HAHHA y4yaLlUXcsl «XHMHH B
CTaTHKE» JNOMOJIHAKTCS CBEACHHAMH O KOMILUIEKCHBIX COEMHEHHSX H JMCIEPCHBIX CHCTeMax. JIormuHo
Jajee pacCMaTPUBAKOTCS TAaKUE TOMOIEHHbIE CHCTEMbI, KaK pPacTBOPbl U CHOCOOBI  BHIPAXKEHHS
KOHLIEHTpaLHUH B HUX.



H3y4eHHe OCHOB XMMHYECKOH TepMOOMHAMUKH, MOHATHI 00 3HTANBNMH W SHTPOMHM, 3aKOHOB Iecca,
MO3BOJIAIOT Ha Oojiee BBHICOKOM YPOBHE H3YYMTh 3aKOHOMEPHOCTH MPOTEKaHHA XMMHYECKHX PeakuuH H
pH3NKO-XHMHYECKHX MPOLIECCOB.

XuMH4ecKkne peakuuH B PacTBOPAX PacCMATPHBAKOTCA TAKXKE HA HOBOM TEOPETHHYECKOM YPOBHE MOCHE
BBEICHHS MOHATHS O BOAOPOIHOM M0Ka3aTeNe H H3Y4eHHsA NPOTOJUTUYECKOH TEOPUH KUCIOT H OCHOBAHHIA.
O6o0waoTcd CBeEHMA O HEOPraHM4eCKMX M OpPraHHYeCKHX KHCJIOTaX M OCHOBAaHHSAX B CBETe
NPOTOJIMTHYECKOH TEOPHH H TEOPHH 3JIEKTPOIIMTHYECKON AUCCOIHALIMY, a TAKXKE CONCH B CBETE TEOPHU
3NEKTPONUTHUECKON AUCCOLIHALIMH.

OtaenbHad riaBa MOCBALIEHA OKHUCIMTENbHO-BOCCTAaHOBHTENbHBLIM NpOLECCaM, B TOM YHCJIE METOAaM
COCTaBJICHHS YPAaBHEHHI W 3JEKTPOJH3Y, KOTOpble BaXKHBl WA YCHEUIHOH Ca4ld HTOrOBOTO 3K3aMEHa.
Bonbiioe BHHMaHHE B 3TOH IJIaBe YIEAEHO H XHMHUYECKHM HCTOMHHKAM TOKa, 0€3 KOTOPBIX CJIOXKHO
NPEACTABUTL COBPEMEHHOE ODIIECTBO.

XHMHA HEMETAJUIOB H METAJUIOB, BAKHEHIINX NpencTaBHTENEeH 5THX KJACCOB BEIISCTB W HX COSNMHEHHIT
H3y4aeTcs B CHCTeMe (COCTaB <> CTPOSHHE <> CBOICTBA <> MPHUMEHEHHE <> MOJyYeHHE <> HAXOKAEHNE B
NPHPOAE) H PACCMATPHBETCS B €AHHOH CBA3H OPraHU4YeCKOH H HeOPraHu4ueckod xumuu. Takum odpasom
peanu3yeTcs rjaBHasA HAEI Kypca — €IQHMHCTBO XKMBOTO H HEXKHBOTO MATEPHAJNIBHOTO MHPA, OMHCHIBAEMOIO
OOLUMMH 3aKOHAMH XHMUH.

PackpbIThb poib XHMHYECKOH HAayKH, KaK NMPOHM3BOAWTENBHOI CHJBI COBPEMEHHOIo OOIIEeCTBA MO3BOJSET
riaBa 3aeepiaromas kype 11 knacca «Xumus u o01mecTpo».

TEMATHYECKOE INNMTAHUPOBAHHE( 6a30BbIH YPOBCHD)

10 knace

(1 4 B HeAemo, BCEro 34 u, U3 HUX 2 4 - PE3ePBHOE BPeMsl. )

Beeaenue (1 4)

[Ipeomer opranuyeckoii xuMun. CpaBHEeHHE OpraHHYeCKUX COeAHHEHUH ¢ HeopraHuueckumu. [IpuponHeie,
HCKYCCTBEHHBIE U CHHT@THYECKHE OPraHHYeCKHE COSUHEHNUA.

Tema 1

Teopna cTpoeHHsi OpraHUYeCKHX COeAHHEHHH (2 4)

BaneHTHOCTE. XHMHYECKOE CTPOSHHE KAK NOPANOK COSIUHEHUS AaTOMOB B MOJIEKYJIBI

Tema 2 YriieBoaopoabl H HX NPHPOAHBbIE HCTOYHHKH (Suac) &

I[Mpupoannii raz3. Aaxansl. IIpupoansiiraz kak tomnuso. Ilpenmyinecrsa npupoaHOro rasa nepen
APYrUMH BHAAMH TOTUIHBA. COCTaB NPHPOAHOTO rasa.

ANKaHbI: NOMOJIOTMYECKHH DA, H30MEpHA H HOMEHKJIATypa alkaHoB. XMMHYeCKUE€ CBOICTBA alkaHOB (Ha
npHMepe MeTaHa M 3TaHa). FopeHue, 3aMeLleHHe, pasiokeHue U JeruapupoBaHue. IIpuMeHeHHe ankaHOB Ha
OCHOB€ CBOHCTB.

A 1 K € H bl JTUJIEH, €r0 MOJyueHHe (IerHApUPOBAHUEM JITaHa H JEruApaTalued 3TaHona). XUMHYeCKHe
CBOFICTBA 3THJIEHA: FOpeHHe, Ka4yeCTBEHHBIE peaklny (obecuBeyHBaHHe OPOMHOI BOZIBI M pacTBOpa MepMaHTraHaTa
Kanus), rugpatauus, noauMepuzauus. [lommsTuneH, ero ceoiicTea M npuMeHeHHe. IIpumeHeHHe STuieHa Ha
OCHOB€ CBOHCTB.

AnkagueHs U Kayuyk u. [ToHsTHe 00 ankanueHax Kak yriaeBOAOPOAax ¢ ABYMsI JBOHHBIMH CBA3AMH.
Xumudeckue cpoiicTBa OyraaueHa-1,3 u usompeHa: ofecupeunBaHHe OpPOMHOI BOAbI M MOJHMEpH3aLUsA B
Kay4ykd. PesuHa.

A J1 K H H bl. ALICTHJIEH, €70 NOJIYHMEHHe MHPOIH30M METaHA U KapOuaHbIM cnocoboM. XuMHYECKHE CBOHCTBA
aueTruyieHa: ropeHue, olecupeunBaHue OpPOMHOI BOABL TNPHCOSAHMHEHHE XJIOPOBOAOPOAAH THAPATALMA.
IIpuMeHeHHe aLeTHIeHa Ha OCHOBe CBOMCTB. Peakuys moiaumepu3auuH BHHWIXIopuza. [TonuBHHWIXIOpHA, U
€ro NpUMEHEHHe.

benszon. Ilonyuyenne OeH3zoma W3 rexkCcaHa U aUeTHIEHA. XUMHUYECKHe CBOMcTBa O€H30Ma: IOpeHHe,
rajoreHupoBanue, HuTposanue. [IpriveHeHue OeH3ona Ha OCHOBE CBOHCTB.

Hedte. Cocrap u nepepaborka HedTu. HedrenponykTel. beH3uH H noHATHE 00 OKTAHOBOM UKCIIE.
HemoHcTpaunu. I'opeHyie MeTaHa, 3THNIeHa, aueTuieHa. OTHOeHe MeTaHa, STUIEHa, alleTHIIeHa

u OeH30MIa K pacTBOpY NepMaHraHata kamusa v OpomHON Bone. IloayueHne 3TwieHa peakuuel AervapaTaluu
3TAHOJNA M JETIONMMEPH3ALMH TOJMHITUNICHa, aLeTHIeHa kapOuaHeiM cnocobom. PaznoxeHue kayuyka npu
HArpeBaHul, HCMBITAHHE NPOAYKTOB pas3NiokeHHA Ha HenpeaenbHocTe. Konnekums ofpasuor Heptu H
HeTenpoIyKTOR.

JlaboparopHbie ombitel. I OnpeneneHne 3NeMEHTHOTO COCTaBa OPraHUYECKHMX CoemuHeHmil. 2. Msrotosnenne



Mozeneii MoleKyn yriepoaopoaos. 3. OOHapyskeHMe HerpeaebHBIX COSAUHEHHH B )KUAKUX He(Tenpoaykrax. 4.
ITomydeHue u cBolcTBa aueTuseHa. 5. O3HakoMIleHHe ¢ kojuiekLmeli «HeTe 1 NpoayKThl ee nepepaboTKI».

Tema 3
Kucnopoacoaep:xamue OpraHH4yecKue
COCAHHCHHA H HX npnponuble HCTOMHHKH

(10 u)

EnuHCTBO XMMHYECKOH OpraHH3alHH )KUBbIX OPraHW3MOB. XHUMHUYECKHH COCTAB SKHBBIX OpPraHH3MOB.

Cnuptel. IlonyyeHue sTaHosa OpokeHHEM TNIOKO3bI M THApaTalMeil 3TuiaeHa. | HAPOKCHNBHAS Tpyrna Kak
¢ynkumonaneHas. IlpencraBnenne © BOAOPORHOH CBA3H. XMMHYECKHE CBOICTBA 3ITAHONA. TOPEHHE,
B3aHMOZIEHCTBHE ¢ HAaTpHeM, 00pa3oBaHHE MPOCTBIX H CIOKHBIX 3(DHPOB, OKHUCAeHHe B anpaerua. IlpuMeneHne
3TaHOJIa Ha OCHOBE CBOICTB. AJIKOTOJH3M, €ro NMOCHEACTBHA H NpeayNpeskaeHHE.

[ToHaTUe O mpenenbHbIX MHOTOATOMHBIX cnUpTax. [ HLEpHH KaK MpeacTaBHTENb MHOTOATOMHBIX CIIHPTOB.
KauecTBeHHas peakLysa HA MHOTOATOMHBIe CriupThl. [IpHMeHeHNe rmuepuHa.

Kamennbill yronp. ®enon. Kokcoxummeckoe npousBoacTeo H ero npoaykuus. Iomyuenue denona
KOKCOBaHHEM KaMeHHOro yriisi. BsanMHoe BiMsAHME aTOMOB B MoJekyle ¢eHoma: B3aUMOIEHCTBHE C
THAPOKCUAOM HaTpus W a3oTHolikucnotod. [lomukoHmeHcauus ¢eHona ¢ ¢opMaabaeruaoM B
denonodopmansaeruanyo cmony. Ilpumenenue g)eHONa HA OCHOBE CBOWCTB.

Anpperuapl. IlonyueHue aapAeruzioB OKHCJIEHHEM COOTBETCTBYIOIIHMX CHHPTOB. XHMHYECKHE
CBOFICTBA aNbIETHIOB. OKHCJIEHHE B COOTBETCTBYIOILYIO KHCIOTY U BOCCTAHOBJICHHE B COOTBETCTBYIOLIHH
cnupt. IIpuMenenue ¢popmanbaeria 1 aLe-TanpAeriaa Ha OCHOBE CBOHCTB.

KapbSonosbie kucnoto. IMonyueHne kapOOHOBBIX KHCIOT OKHCJICHHEM ANbACIHAOB. XHMHYECKHUE
CBOHCTBA YKCYCHOH KHCNOTBI. oO0I[He CBOHCTBA ¢ HEOPraHWYEeCKHMMM KHUCIOTAMH W PeaKLus
stepuduxauun. [IpuMeHeHHe YKCYCHOI KHCIOTBI Ha OCHOBE CBOHCTB. BhICIIHE KHpHBIE KHUCJIOTHI Ha
NpUMepe NMaJIbMUTHHOBOH H CTEAPHHOBOMH.

CnoxHble 5¢pupbl H xupbl. IlonyueHue cnoxHelx 3gupoB peakuueil stepuduxauuu. CrnoxxHble
3¢upsl B npupone, ux 3HadeHue. IlpuMenenne CioxHeIx 3HPOB Ha OCHOBE CBOMCTB.

Kupor kak cnoxHbie 3Qupbl. XUMHYECKHE CBOHCTBA JKHPOB. THAPONH3 (OMBUIEHHE) H THAPHPOBAHHE
KUAKUX KUpoB. [IpHMeHeHHe KUPOB Ha OCHOBE CBOHCTB.

Yraesonbl. YraeBoAbl, UXKkNaccupuKaLua: MOHOcaxapuabpl  (INIOKo3a), OMcaxapuiel  (caxaposa) H
NOJIMcaxapyabl (KpaxMall H LEJUIKNI032). 3HAUEHNE YIIEBOAOB B JKHBOI MPUPO/IE H B KH3HH YEJIOBEKA.
I'nroko3a — BEIECTBO ¢ ABONHCTBEHHOH (yHKUNEH — aJbAernaocnupT. XUMHUECKHe CBONCTBA MIIKOKO3BI:
OKHCJIEHHE B INIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COPOHT, OpokeHHe (MONOYHOKHUCIOE U CIIHPTOBOE).
IIpuMeHeHHe IIIOKO3bl HA OCHOBE CBOVICTB.

Jucaxapuzael u nonucaxapuabl. IToHATHE © peakuusxX MOJHKOHASHCALMH H THAPOIH3Aa HA MpUMEpe
B3aHMONPEBPALIEHHIA: ITIIOKO3a <=* noymcaxapua,

HemoHnctpauuu. OkucneHue crnupTa B anbierua. KadecTBeHHas peaklds Ha MHOTOATOMHBIE CIIUPTHL
Konnekuus «KameHHBI yroib M NpoaykThl eronepepadoTku». PacTBopuMocTh (eHona B Bome MNpH
oObIuHOI TeMmnepaType u npu HarpeBaHuu. KauecTBeHHble peakunn Ha ¢eHosn. Peaxumst «cepebpsaHOro
3epKaNia» albAeruA0B U NIFOKO3bL OKHUCISHHE aIbJAETHAOB H IIFOKO3bl B KHCJIOTHI C MOMOIIBK THAPOKCHIA
menu (II). ITonydeHue yKCyCHO-3TUIOBOTO U YKCYyCHO-H30aMmunoBoro 3¢upos. Koanekuus 3gupHbIX Macen.
KauecTBeHHasa peakuus Ha KpaxMal.

JlaGoparopubie onwiTel. 6. CBoOlicTBa 3TUNOBOrO cnupra. 7. CpoiictBa rnuuepuHa. 8. CBoiicTBa
bopmanbaeruna. 9. CeoiicTBa ykcycHoit kucnotsl. 10. Cpoiictsa xkupos. 11. CpaBHeHHe CBOHCTB PacTBOPOB
MblNia U cTHpanbHoro nopouika. 12, Ceotictsa rmoko3bl. 13. CBolicTBa Kpaxmana.

Tema 4

AzoTcogepxRalHe CoeAHHEHHS

H HX HAXOJKJAEHHE B JKUBOH npupoae (6 )

AmuHbl. IloHatue o6 amunax. [lonyueHHe apoMaTHUECKOrO aMMHa — aHWIMHA — H3 HHTPOOEH30Ja.
AHHJIMH KaK OpPraHH4ecKoe OCHOBaHHe. B3aumHO€ BIMsAHHE aTOMOB B MOJIEKyJe aHWIMHA. ocnabieHue
OCHOBHBIX CBOICTB M B3auMozeiicTBre ¢ OpomMHoii Bonoi. IIpMeHeHHe aHUIHHA HA OCHOBE CBOHCTB.
AMuHOKkHCHOTH. [lonydeHue aMHUHOKHCIOT M3 KapOOHOBBIX KHCIOT H TUAPONH30M OenkoB. Xu-
MHYECKHE CBOIHCTBA aMHHOKHCIOT KaK aM(pOTEPHBIX OpraHMYecKUX COeIHHEHHH B3aUMOACHCTBHE €O Lle-
JIOYaMH, KHCJIOTAMH U APYyr ¢ ApyroM (peakumst nosukoHaeHcauuu). IlenTuanas CBsi3p W MOJHMNENTHABL



ITpuMeHeHHe aMHHOKHCIIOT HA OCHOBE CBOHCTB.

benku. IlonydyeHue OenkoB peakuueil NONMKOHAGHCAUMH aMHHOKHCHOT. IlepBu4Has, BTOpUYHAs U
TPETHYHAA CTPYKTYpbl OenkoB. XHUMHYECKHe CBOCTBA O€JIKOB: MOpeHHe, NEHATYPaLys, THAPOIN3 U LIBETHBIE
peaximu. buoxuMuueckne GyHkLHE OEIKOB.

I'eHeTH4ecKas CBA3b MeXKAY KJIACCaMK OPraHHYECKUX COeINMHEHH.

HyknenHoBrle KUCNOTH. CHHTE3 HYKJEHHOBBIX KHCJIOT B KJIeTKe W3 HykneoTHAoB. OOwWwuii nnaxH
crpoenus Hykeotuaa. Cpasaenue crpoenms U GpyHkuunii PHK u JTHK. Ponp HyKNeHHOBBIX KUCJIOT B XPAHEHHH
H nepezaqe HacneacTBeHHOH nHpopmamun. [TonsTie 0 GHOTEXHONIOrHH U NeHHOH HHXKEHePHH.

HemoHcTpauuy. B3aumMopnelicTBHe aMMKaka W aHWIHHA ¢ CONAHON Kucrmotod. Peakuusa aHunuHa ¢ OpoMHOii
Bo#OH. JIoKa3aTeneCcTBO HanuuMsd (DYHKUMOHANBHBIX TPYNN B pacTBOpaX aMHHOKHCNOT. PacTBopeHHe U
ocaxneHue Oenkos. [[BeTHble peakunn Ge/IKOB: KCAHTONPOTEHHOBAs U OuyperoBad. ['opeHue nTidpero nepa u
mepersHo HuTH. Mogens monekyanl JIHK. Tlepexonbr: 3TaHON -3THNEH 3TUICHITIMKOIb - ITHICHIIMKOJAT MEIH
(IT); sTaHON -— 3TaHANb - 3TAHOBAs KHUCTIOTA.

JlaGopatopHbie onbiThl. 14. ColicTBa OeNKoB.

IMpaxtuueckas pabora Ne 1. UnenTudukaiys OpraHHUECKHX COSMHEHHI,

Tema S

BuoI0rnYecKH AKTHBHBIC OPraHHYeCKHE COeAHHCHNS (4 4)

@®epmenTel. PepmeHTH Kak Ouosormueckue Karaumsatopbl OenkoBoil mpupomel.  OcobeHHOCTH
¢yHxuroHHpoBaHuA (pepmeHTOB. Posb epMEHTOB B HKH3HEASATENHHOCTH KHUBBIX OPraHHU3MOB H HAPOAHOM
XO34HCTBE.

Butramunbl. IloHaTHe o BuUTaMHHaxX. HapylueHus, cBs3aHHble C BHTAMHHAMH. aBHTAMHHO3bI,
TUMOBHTAMHHO3bI H THIEpBUTAMIHO3bL. Buramun Ckak npeacrasureib BOAOPACTBOPHMbIX BUTAMMHOB W BHTAMUH
A Kak NpeCTaBHTENb XKHPOPACTBOPHMBIX BHTAMUHOB.

I'opMoHbl. TToHATHE 0 TOPMOHAX KaK I'YMOPATbHBIX PEryNSITOpaX KH3HEASATENbHOCTH SKHBBIX OPraHH3MOB.
WHucynuH 1 anpeHanH Kak npeacrasuTe s ropMoHoB. Ipodmnaxruka caxaproro auadera.

JlexapcTBa. JlekapcTBeHHas XMMHS: OT HATPOXHMHH JO XHMHOTepanud. ACMHpUH. AHTUOHOTHKH U
mucbaxrepuos. Hapkoruueckue Bemecrsa. Hapkomanust, 6oprba ¢ Heii 1 npodunakTika.

JemoncTpauny. PaznoxxeHne nepokcHaa BOJOPOAA KaTanasoll ChIporo Msica H ceiporo kaprogens. Komnekips
CMC, conep:xkamux sH3MMbI. Hcnbitanue cpeabl pactBopa CMC uHmukatopHoi OyMaroii. MamocTtpauun ¢
¢ororpadusMH KUBOTHBIX € Pa3NHYHBIMH (POpMaMK aBUTAMHHO30B. KOJNNeKUHs BHTAMHHHBIX MpPerapaTos.
Ucnerranne cpempl pacTBOpa acKOPOHMHOBOH KHMCNOTBI MHAMKATOPHO# Oymaroii. HcnbiTaHHe amTeyHOro
npenapara uHcy/rHa Ha Oenok. JlomamiHsist, nabopaTopHas u aBTOMOOHIBHAS anTeuka.

Tema 6

HckyccTBeHHbIe H CHHTETHYECKHE

NoJUMeEpHI (3 4)

HckyccTBeHHBIe moauMepsl. IlonydeHHe HCKYCCTBEHHBIX MOJHMEPOB, KaK MPOAYKTOB XHMHUYECKOH
MoauHKaUMH NMPUPOJHOTO MONMMEPHOro Chipbs. HICKycCTBEHHBIE BONOKHA (aUeTaTHBIN LIEJK, BUCKO3a), UX
CBOHCTBA U IPHMEHEHHE.

Cunternueckue noaumepsl. [1onyue HIE CHHTETHUECKHX TIOJHMEPOB PEAKIIAMH MOJHMEPU3ALHH U
nojrkoHaeHcauy. CTpykTypa MONMMEpOB. JIMHeHHasA, pa3BeTBNieHHad H mpocTpaHcTeeHHas. Ilpencrasurenu
CHHTETHYECKHX IIACTMACC: TIOJHA3THIIEH HU3KOTO U BBICOKOTO NABJICHHA, NOJHIPONMIEH U NOJMBHHHI XJIOPHA.
CHHTEeTHHEeCKHE BOJIOKHA: JIABCAH, HUTPOH U KaNpPOH.

Jemonctpauny. Kosekiysa nnacrmace u m3pemuit u3 Hux. Konnekumy HCKYCCTBEHHBIX H CHHTETHHECKHX
BOJIOKOH U M3ZIeJIHH U3 HUX. Pacrno3HaBaHe BOJIOKOH MO OTHOLLEHHIO K HArPEBaHHIO 1 XHMHYECKHM PEaKTHBaM.
JlaGopartopHble onbIThl. 15. O3HakoMiIeHHe ¢ 0Opa3LaMy N1aCTMace, BOJIOKOH H Kay4yKOB.

IMpaxTuueckas pabora Ne 2. Pacrio3HaBaHHe MIACTMACC U BOJIOKOH.

11 KJTACC (OBLIAA XHUMUS)

(1 ¥ 6 Hedemo na npomsaicenu yueOHoeo 200a 6ceco 34 4, u3 HuX 24 —pe3eperoe eperis)

Tema 1

Crpoenue aroma u nepuoguueckuii 3axon /I, . Menneneesa (3 v)

OCHOBHBIE CBE€OCHHUSA O CTPOEHHHU aroma. Aopo. NMPOTOHBI U HEUTPOHBL. H30TOIEL
ONEeKTPOHBL. 3MEKTPOHHAd O0O0NOYKA. HepreTHYecKuil ypoBeHb. OCODEHHOCTH CTPOEHHA WIEKTPOHHBIX
000JIOMEK ATOMOB FEMEHTOB 4-10 U 5-10 MepronoB nepuompteckori cucremer J1 Y. Menneneesa (TiepexomHpx



aneMeHTOB). TloHATHE 00 s- OpOHTATIIX- H pP-OpOHTATH. DNEeKTPOHHBIE KOHPHIYpALMH aTOMOB XUMHYECKHX
AEMEHTOB.

Mepunoauueckui 3akonH J.MM. Menneneesa B ¢BeTe y4Y€HHS O CTPOEHHH aroMa.
Orxperrue [1. 1. MeHneneeBpM [IepHOIIMECKOTO 3aKOHA.

IMepyonyueckad cucTteMa XuMHYecKHX snemeHToB [ M. MeHzenmeeBa — rpaduueckoe oToOpakeHHe
MEPHOONMECKOrO 3aKOoHA. PH3NYECKHIT CMBICIT TIOPSAKOBOIO HOMEpa IEMEHTa, HOMEpa Ieproaa U HOMepa
rpyrmel. BaneHrHBIe 35eKTpOHE!L [IprryHBL ¥BMEHEHS1 CBOMICTB 3/IEMEHTOB B IIEPHONAX U IPYII [TaX (TJIaBHBIX
[IOATPYIIIAX).

IonoxeHue Booopoaa B NEPHOINYECKON CHCTEME.

3HAYEHUE MEPHOIMYECKOTO 3aKOHA U TIEPUOOMYECKOL CHCTEMBI XUMHYecKUX 3ieMeHToB [, 1 MeHneneesa oy
Pa3BUILI HAYKH U IIOHMMAHW XUMUYE€CKOH KaPTHUHBI MUPA.

Jemonctparpn. PazmrHeie hOpMBI MEPHOIHMECKO CHCTEMBI XUMITHECKHX dieMeHToB [, 1 Menneneesa.
JlaGopaTopHbiii onbIT. 1. KOHCTpyupoBaHie nepHoanieckon TabaULbI 3JIEMEHTOB C HCTIONB30BAHHEM KapTOUeK.

Tema 2

Crpoenue BemecTBa ( 124)

HonHaa xuMuyeckas cBA3b. KaTuoHbl U aHuoHsl. Kimaccnpukaimis noHOB. MOHHBIE Kpuic-
TAUIMYEeCKHe pelleTkH. CBOMCTBA BEILIECTB C 3THM THTIOM KPUCTALTHYECKHX PELIETOK.

KoBaneHTHas XHUMHYECKAas CBA3b. ONEKIPOOTPHLATENEHOCTS. [lonsapHas u HenmomapHas
KoBayieHTHBIE CB3H. J{pmons. TTomspHOCTE CBM3H M NIOBIPHOCTE MONEKY/bl OOMEHHBIT U JOHOPHO-
AKLICTTTOPHBIN MEXAHVBMB1 OOpa3OBaHIE KOBATCHTHON CBA3H. MOMNEKYJIAPHBIE U aTOMHBIE KPHCTAIUTHYECKHE
peeTki. CBOFCTBA BEILECTB C 3TUMH THITAMU KPHCTATTHYECKUX PEILETOK.

MeTanindyeckas XHMHUYECKas CBiA3b. OCODSHHOCTH CIPOSHIPI ATOMOB METAUIOB. Metamm eckast
XUMMYECKAA CBA3b M METAUIMYECKAA KPHCTAITIMYECKas pemeTka. CBONCTBA BEIIECTB ¢ 3THM THIIOM CBSI3H.
BonoponHas XuUMHUYecKad CBiA3b. MeXMONSKYJSIPHAT U BHYTPHMOJEKYIHIPHAT BOIOPOIHAS
CBST3b. SHAYCHNE BOIOPOIHOM CB3H IJI1 OPraHM3aLIM CIPYKTYP OHOMOJIMEPOB.

[Nommepsl. [TnacTMaccel: TEPMOTUIACTHl H PEAaKTOIUIACTHI, HX MPEACTABUTENM U NMpHMeHeHre. BonokHa:
NPUPOIHBIE (PAaCTUTENIBHBIE U OKMBOTHBIE) M XHMHWMECKHE (MCKYCCTBEHHBIE M CHHICTHMECKHE), HX
[PEACTABUTEIH U TIPHMEHEHLE,

['az3o006pa3Hoe cOCTOAHHE BelleCTB. |PH arperaTHpIX COCTOAHEE BOObl. OCOOEHHOCTH CTPOEHNUS
rasos. MonsapHbIii 00BeM ra3oo0pasHbIX BELIECTB.

IMpumepel ra3o00pa3HBIX NPUPOAHBIX CMeceil: BO3AYX, NPHPOAHBIN ras. 3arpAsHeHHe aTMoc(epsl
(KMCIOTHBIE NOKH, TAPHHUKOBLIN 3 dhekT) 1 Goprda

C HUM.

INpencraButeny razoobpasHbIX BellecTB. Bopmopon, KHCNOpond, YINEKHCHBI ras, amMMuak, sTuieH. Hx
noJyyueHne, CoOHpaHie U pacro3HABaAHHE.

XKunkoe coctosHue BemecTBa. Boma IMotpebnenne Bomp! B ObITy M Ha NPOU3BOACTBE.
JKecTkocTb BOABI U CTIOCOOBI €€ YCTPaHEHHS.

MuiHepanbHble BOZIBL, MX HCTIONb30BAaHHE B CTOJIOBBIX H JeUeOHBIX LENAX.

AKuaxue KpUCTaMIBI H X MPUMEHEHHE.

Teepnoe cocTtossHue BenecTra. AMopdHbIe TBEpAbIC BEIISCTBA B NPHUPOJE H B KH3HH YEJIOBEKA,
HX 3HauYeHue H npiMeHeHne. KpucTtannuueckoe CTpoeHHe BeLlecTBa.

HucnepcHble cucTeMbl. IToHATHE O AUCHepcHBIX cHcTeMax. JucnepcHas (a3a H AUCNepCHOHHAs cpefa.
Knaccubpukanms AuCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHoro COCTOSHHS AUCTIEPCHOH cpemsl U
JMCTIEPCHOHHOH (pasbl.

I'pybonucnepcHble CHCTEMBI: SMYJIbCHH, CYCTIEH3HH, a3PO30ITH.

ToHkoauCHIEpCHBIE CHCTEMBI TeNH H 30JIH.

CocraB BemecTBa H cMecell. BemecTBa MONEKYJSIPHOTO H HEMOJIEKYJIPHOTO CTPOCHHA. 3aKOH
NOCTOSHCTBA COCTABA BELIECTB.

ITonstTHE «OONS» H ee PA3HOBUAHOCTH. MacCOBas (IOMNA SJIEMEHTOB B COSAHHEHHH, 0N KOMITIOHEHTA B CMECH —
JonA TpuMeceH, 0N PacTBOPEHHOrO BELIECTBA B pacTBOpe) U oObeMHas. Jlons BbIXOAa MPOOYKTA peakUUH OT
TEOPETHYECKH BO3MOKHOTO.

JemoHcTpary. Moaens KpUCTAUIMYECKOH pelieTkH xyopuaa Hatpua. OOpasubl MHHEpanoB ¢ HOHHOM
KPUCTANNIMYECKOH pelleTKOH: KanbLuTa, ramura. Mojenn KpHCTAJUIMYECKHX pELIeTOK «CYXOro Jbaay (Unu
Homa), aiMaza, rpadpura (unm keapua) Mopemy Modekynel  JHK.  OOpasuel  mnactmace
(beHonoopManbaeryaHbIe, NOJHYPETAH, MONUITHIIEH, MONHIPOMIIEH, MOJUBHHWIXJIOPHA) H H3JEJIHI M3



HHX.OO0pa3Lpl BOMOKOH (LIEepCTh, IUENK, aleTaTHOE BOJNOKHO, KAMpOH, JABCaH, HEMNOH) M M3OeNUs H3 HUX.
OOGpasupl HeopraHM4YeCKHX MOJNMMEPOB (cepa TIUIAaCTHYECKas, KBapll, OKCHUA alIOMHHHsA, MNPHPOIHbBIE
ANKOMOCHIHKATBI). Moaens MonsipHOTO 00BeMa ra3oe. Tpu arperaTHelx cOCTOsiHMA BoAbL OOpasipl HAKUITH B
yaliHuKe H Tpydax LEHTpaIbHOro OToruieHnsA. JKecTkocTe BOmbI M crniocoObl ee ycrpaHeHus. IpuGopel Ha
JKHAKHX KpHcTaymnax. OOpasiupl pa3nuyHbIX JUCHEPCHBIX CHCTEM: 3MYNbCHI, CYCNIEH3HI, asposoneii, renefi u
soneil. Koarynauua. Cunepesuc. 3ddexr Tunpan.

JlaGoparopHbie onbiTl. 2. OnpeaeneHne THIA KPHCTALUTHYECKOH PEIeTKH BEIECTBA H ONHCAHNe €0 CBOICTB. 3.
O3HaKOMJIEHHE ¢ KOJUIEKLIEH NOMMMEPOB: ILIACTMACC H BOJIOKOH U u3aenust u3 Hux. 4. McnpitaHue Boab! Ha
’KeCTKOCTb. YCTpaHEeHHe KeCTKOCTH BoAbl 5. (O3HaKOMNEHHe ¢ MHHEpaNbHbIMH BogaMu. 6. O3HakoMNieHue ¢
JHCTIEPCHBIMH CHCTEMaMH.

Ipaxruueckas padora Ne 1. [Toayuenne, cobupaHue u pacno3HaBaHHE ra3os.

Tema 3

Xnmuveckne peakunu (84)

Peakuuu, uagymue 03 M3MEHEHHS COCTaBa BEIIECTB. AJUIOTPONHSI U AJUIOTPOITHBIE
BuIovsMeHeH s, TIpiuHBL Q/UIOTporM Ha npuMepe Momubukarpii Kucnopoaa, yrepoga u dochopa.
O30H, ero GHonorudeckas polb.

H3omMmeps1 1 uzomepust.

Peaxuumn, maymue ¢ H3IMEHEHHEM COCTaBa BemecTB. Peakuum coeaHHeHH,
Pa3IOKEHI, 3aMeIleHIT 1 O0MEHA B HEOPraHWMeCKOH M opraHudeckoi xvmrm. Peakipmi 5k30 - u
sHOoOTepMHUYecKHe. TeruioBoit 3pdeKT XUMIYECKOH peakLiii U TEPMOXHMHYECKHEe ypaBHeH . Peakinm
rOpeHH4, KaK YaCTHBIHI CITy4al 3K30TEPMUYECCKUX PEAKLIHIA

CKOpOCTP XMMHUUYECKON peaknuu. CKOPOCTh XMMHHMECKOH pPeakiml 3aBHCHMOCTH CKO-
POCTH XHMHYECKOIH peaKkiLii OT NPHUPO/IE] PearHpyFOIINX BEIIeCTB, KOHLIEHTPALUH, TEMIIEPAaTYPBL,
IJTOLIAAH MOBEPXHOCTH COMPUKOCHOBEHMI M Kartanu3aropa. Peakuyu romMo- U rereporeHHele. [lonsarue o
Karanuze H kKaranusaropax. @epmeHTH Kak OHOIOTHUECKHE KaTAJIH3aroOpel, OCOOEHHOCTH HX
(YHKUMOHUPOBAHHIA.

Ob6patuMocTh XUMHUECKHX peakimil Heobparumbie u oOparuMble XUMIUECKNE PEAKIIHH,
COCTOSIHIE XHUMHYECKOrO PaBHOBECHS ML OOparHMBIX XUMHYeCcKnx peakuwii. Crocodbl cMemeHus
XIMHYECKOTO PaBHOBECHA Ha IIpPUMepe CHHTe3a aMMHaka. [[oHaTHe 00 OCHOBHBIX HAyYHBIX TIPHHIHMAX
NPOM3BOACTBA HA MPHMEPE CHHTE3a aMMITaKa WITH CEPHOI KHUCIOTHI.

Pons BOAB B xuMHUYeCKOH peaxuun Hcrurnele pactBopel. PacrBopumocts n
Knaccupukanys BEINECTB IO 3ITOMy NPH3HAKY: PacTBOPHMBIC, MAIOPAaCTBOPHMBIE H HEPACTBOPHMBIC
BELIIECTBA.

ONEKTPONUTEL H HENEKTPOIIUTHL. DNEKTPOIHTHYECKasd Auccouranya. KUcmoTel, 0CHOBaHUA W CONU ¢ TOYKH
3PEHMA TEOPHH IEKTPOIIMTHYECKOH JUCCOIHALIMH.

XuMHYeCKHe CBOHCTBA BOABI B3aUMOACHCTBHE ¢ META/UIaMH, OCHOBHBIMH M KHCJIOTHBIME OKCHAAMH,
pasnokeHne 1 odpazoBaHre KpUCTAUIONHAPATOB. Peakiiii THApaTaliy B OPTaHHYECKO XIMIH.
[ngpponus oOpraHudYeckHX H HeOpraHHYecKHX coenunHeHHii. HeobOparummbiii
ruaponms. O0paruMeni THAPONI3 COMEH.

[Mmaponms OpraHM4eCcKuX COSIHHEHNH U €10 IPAKTHISCKOe 3HAUSHNE UL MOy YeHHS THAPOIH3HOTO CIAPTa
U MbU1a. Bronorudeckas poib rTHAPOH3A B IIACTHYECKOM U SHEPTETHYECKOM OOMEHE BEILLECTB H SHEprHH B
KJIETKE.

OKHUCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakupm. CreneHs OkuciaeHus. OnpeneneHve
CTENEeHN OKUCTIEHM 110 Gopmy e coempuerns. [ToHsITHE 00 OKUCIHTETBHO-BOCCTAHOBHTEIHBIX PEAKIINAX.
OxucrieHne U BOCCTaHOBIICHHE, OKUCIUTENE H BOCCTAHOBUTEND.

DIeKTPOoNnu3. DIEKTPONH3 KaK OKHCIHTENbHO-BOCCTAHOBATENBHBI IPOLIECC. 2MEKTPONI3 PACcIIaBOB H
PacTBOPOB Ha IIpuMepe Xyopuaa Harpua. [IpakTudeckoe NPHUMEHEHHE IEKTPOIH3A. JJIEKTPOUTHYESCKOS
MOy SIeHHE ATTFOMHHHA.

Hemonctpammn. [lpeppaiuenne kpacuoro ¢ocdopa B Oempnii. O3oHatop. Mozmenu Moiekyn H-OyTaHa H
n300yTaHa. 3aBHCHMOCTE CKOPOCTH PpeakUHH OT IPHUPOAbI BELIECTB HA NpUMEpe B3aHNMOAEHCTBHA
PacTBOPOB PA3JIMYHBIX KHCIOT OJMHAKOBOM KOHLEHTPALMH ¢ ONWHAKOBBIME TIPAHYJIAMH ITUHKA H
B3aHMOJIEHCTBH OANHAKOBBIX KyCOUYKOB Pa3HBIX META/UIOB (MarHus, IIHHKA, XeJIe3a) ¢ COIIHON KHCIIOTOH.
B3aumMoznelicTBHe PacTBOPOB CEPHOH KHCIOTBI C PpacTBOpaMH THOCYNb(pAara HarpHi pas3nudIHON
KOHLEHTPALUHA H TeMIepaTypbl. Moaens KUIALero cnod. PasnoskeHHne mepokcHaa BOAOpOoaa ¢ MOMOLIBIO
Karamraropa (okcumaa maprasma (IV)) m karamasel CBIPOIO Msca U ChHIPOrO kaprogpems. IIpumepsr



HeOOpaTUMBIX peakLMii, HOYIMX ¢ OOpa3oOBaHIEM OCAIKa, Ta3a WK BoAbl B3auMonelicTBre MUTHS H HATPUS
¢ Bopol. [Tomyyenne okcuaa dochopa (V) 1 pacTBOpeHHE €r0 B BOAE, HCIBITAHIE MOTYYEHHONO pacTBopa
nmaxkMycoM. OOpasupl KpucTaworuaparos. McneITaHue pacTBOPOB 3NEKTPOIMTOB M HEYIEKTPOIMTIOB HA
NpeaMeT OUCCOLHMAIMH. 3aBUCHMOCTD CTEIEHH JIEKTPOINHTHYUECKOH JHCCOIHAIMK YKCYCHOH KHUCIJIOTBI OT
pasbaenenus pacteopa. [maponu3 kxapOuaa kanblud. [HWAponu3 KapOOHATOB ILENOYHBIX METAUIOB H
HuTparoB muHKa miad cBuHUa (II). Ilomyuenme Mbuta. [lpocreiiiinie OKHCTMTEMLHO-BOCCTAHOBHTEIBHBIE
PeaKIu. B3aUMOACHCTBHE IHHKA C COJBIHOH KMCIOTOU M JXene3a ¢ pacTBopoM cyibgara memu (I1). Monens
eKkTponusepa. Moaens 3MexTpOIN3HON BaHHbI I NOMYYeHNS ATFOMUHIA.

JlaGopaTtopHble OTBITEL. 7. Peakiins 3aMelleHHs MeOH Jkeie30M B PacTBOpe MEOHOTO Kymopoca. 8. Peakumm,
uAyumMe ¢ 00pazoBaHHEeM OCaIKa, ra3a i BoablL 9. [TomyyeHne Kucnopona pasnokeHHeM NepoKCcHaa BOAOPOIa
C NOMOIIBIO OKCHAa Maprasmia (IVyu

KaTal a3bl ceporo kaprodems. 10. TonyueHue Bonoponsa B3aHMOAEHCTBHEM KHUCTIOTH ¢ IMHKOM. 11. Pas-
JIMYHBIE CITy4Yau THAPOJIH3a COJNEH.

Tema 4

BemecTBa 1 nx csoiicTea (9 v)

Mertayuiel. B3anMoneicTBHEe METANIOB ¢ HeMeTAUIaMH (XJIOpoM, cepoil U KHciaopomoMm). Bsavmo-
JeliCTBHE ILEJIOYHBIX M IIEIOYHO3EMEBHBIX METALIOB ¢ BOAOM. 3JIEKTPOXUMIYECKHI pAd HAMPsHKESHUE
Meta)uioB. BanMoseiicTBrie METAIOB ¢ PacTBOpaMH KHCJIOT U COJIel. AyroMuHOTepMEsL. Biarmoneiicteue
HATPHS C 3TAHOJIOM U (heHOIIOM.

Kopposua Mmetawio. TloHATHE 0 XHUMHYECKOH M NIEKTPOXHMHYECKOH KOPPO3HH MeTauIoB. CriocoObI
3alTH] METAJUTOB OT KOPPO3HH.

HemeTtanner. CpaBHUTEIBHAS XapaKTEPUCTHKA FANIOTEHOB KAaK HANOOJIEe THIIMYHBIX TPEICTABHTIENEI
HeMeTawioB. OKUCIIMTENBHBIE CBOMCTBA HEMETAVIOB (B3aMMOACHCTBHE C METAlUIaMM M BOIOPOIOM).
BoccTaHOBUTETTBHBIE CBOTICTBA HEMETAUIOB (B3alMOZEICTBHE ¢ Oofiee SNEKTPOOTPULIATABHBIMH HEMETa-
JIAMU U CJIOKHBIME BEIIECTBAMI-OKVCTUTEISIMEL).

KucnoTsl HeopraHuuYeckue U opraHudeckue. Knaccupuxauus KUcIoT. XUMHYECKHE
CBOMCTBA KHCJIOT: B3aUMOJICHICTBHE C METAILIA

MH, OKCHIAMI METAIUIOB, THAPOKCHAAMH METAIUIOB, COIIMIL CITUPTAMU (PeaKipit

areprpHKaLpi). OcoOble CBOMCTBAa30THON U KOHLICHTPHPOBAHHOM CEPHOI KHCIOT.

OcHOBaHUA HeOpraHuHuYeckHue MW opraHuuyeckue. OCHOBaHHMA, UX KilacCHPHUKALHA.
XUMHYECKHEe CBOMCTBA OCHOBAHMIL, B3aHMOICHCTBHE ¢ KHUCIOTAMH, KHCJIOTHBIMH OKCHIAMI UM COJIIMHU,
PasnoxxeHue HepPaCTBOPUMBIX OCHOBAHEIIL.

Comu. Knaccudukaums coneii: cpeaHue, KHCIBIE U OCHOBHBIE. XUMHYEeCKHE CBOMCTBa COJiei: B3auMO-
ACHCTBHE C KUCIOTaMHU, LIeTIoYaMHy, MeTautaMHi U corsiMu. [IpeacraBurenu coneii ¥ uX 3HadYeHue. XJo-
pHA HATPEEL, KapOoHaT Kanbip, Gochar kanerpsi(cpeaHue COMmI), THAPOKAPOOHATBI HATPHSI M AMMO-
HU (KHICIIBIE COMHY); THApOoKcoKapOoHaTr Memu (1) — manaxur (OCHOBHAsA COJIB).

KayecTBeHHbIE peakLMH HAa XJIOpHA-, cyiabdar-, U KapOOHAT-aHUOHBI, KATHOH aMMOHHA, KaTHOHBI
enesa (I1) u (I10).

NeHeTuuyeckas CBA3P MEXAY KJIacCaMHM HEOPraHUYECKHUX H OPraHUYECKHX
coeauHeHuM. IloHATHE O TeHEeTHYECKOM CBiA3HM M TeHETHYeCKUX psagax. [eHermueckuil psn
Metawia. [ eHeTHyeckuii paa HeMeTawia. OCOOEHHOCTH TeHETHYECKOTO PAda B OPTaHHYECKOM XHMHUMH.
HJemonctpaumm. Komwekuma oOpastioB MetawioB. B3anMonaelicTBUe HAaTpusi U CYPBMBI C XJIOPOM,
xenesa ¢ cepoil. 'opeHne MarHusa 1 amoOMHUHAA B KUCTIOpoae. BianmonericTBre MIeNouHO3eMEeBHBIX
METAIUIOB ¢ BOAOH. B3aumomencTeie HATpUs ¢ 3TAHOIOM, IIMHKA ¢ YKCYCHOMN KHCJIOTON. AJFOMUHOTED-
M. B3anmMozericTBie MeaU ¢ KOHUCHTPHPOBAHHON a30THOM KHUCIOTON. Pe3yibTaTel KOppO3HH METal-
JIOB B 3aBHCHMOCTH OT YCJOBHII ee nmporekaHusi. Komnekuya o0pasuoB HeMeTauioB. BianmonelicTeue
XJIOPHOI BOABIL ¢ pacTBOPOM Opomuna (noauna) xamest. Konnekips NpHpOAHBIX OPraHuMeCKHX KHCIOT.
Pas0aBneHre KOHLEHTPUPOBAHHON CepHOH KHCIOTHL BianmonelicTBue KOHLIGHTPHPOBAHHOI CEPHOL
KHCTIOTBL ¢ caxapoM, LEJUTONIO30H H Menbio. OOpasubl MPUPOIHBIX MUHEPATIOB, COACPKALLMX XJIOPHI
HaTpud, kKapboHat kansima, ¢ocdar kampLpia U rugpokcokapooHar Meau (II). OOpasupl NMUILIEBBIX
IPOAYKTOB, COASPIKAIIIX HAPOKAPOOHATHI HATPHSL H AMMOHIKL, HX CTIOCOOHOCTD K PA3IOKEHHUIO [PH Ha-
rpesaHyy. [amenue conpl ykcycom. KauecTseHHBIE peakiiii Ha KATHOHBI U AHUOHBIL.

JIadopaTopHbie onbIThbl. 12. HcrBITaHHe pacTBOPOB KUCITOT, OCHOBAHUI U COJICH HHAMKATOpamu. 13.
BzanMozneiicTBHe COMTHONM KUCNOTH H PacTBOpPa VKCYCHOM KMCIIOTHI ¢ MeTautaMu. 14. B3aumonericTBue
COJITHOM KMCJIOTBI M PacTBOPa YKCYCHOM KHCIOTHI ¢ OCHOBaHmsMHM. 15. Biammonericrsne CoOnsaHOM



KHCJIOTBI M PACTBOPA YKCYCHOM KHCIIOTHI C COJBIMIL

16.1lonyyeHHe U CBOWICTBA HEPAaCTBOPUMBIX OCHOBaHHH. 17. I'Maponu3 XJOpHAOB H AUETATOB LUENOYHBIX
MeTawioB. 1&. (O3HaKOMIEHHE C KOUIEKLIMSIMH. a) METAJIOB; 0) HEMETAIOB; B) KHCIOT, I') OCHOBAaHHIA, 1)
MHUHEPAJNOB U OHOJIOTMHECKHX MAaTePHANIOB, CONEPIKALIUX HEKOTOPBIE COJIH.

[IpakTudeckas padora Ne 2. PewieHue 3KCNepHMEHTANbHBIX 3aJa4 Ha WACHTHPUKALMIO OPraHHYECKUX H
HEOPraHHYeCKHX COeNUHEHUH.
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