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I.BBEJEHUE

Metoauyeckie pEKOMEHJAIUMU IIpeJHAa3HAYeHbl Ui OOy4YaroIIMXCsl  KOJUIEIKa,
M3YYAIOIIUX YUeOHYIO TUCUUTUIMHY XUMHUSL.

Mertoanyeckie pEeKOMEHJAIMM BKJIIOYAIOT B ce0s  ydeOHYI Leib, IepeueHb
00pa3oBaTeNbHBIX Ppe3yabTaToB, 3asBieHHbIXx Bo DI'OC CIIO, 3amaun, oOecrneueHHOCTh
3aHATHUA, KPATKUE TEOPETUUECKHE U y4eOHO-METOIMYECKHE MaTepUalibl IO TeME, BOMPOCH JJis
3aKpeIIeHUs] TEOPETUUECKOTO MaTepuaia, 3aJaHusl JJis MPaKTUYeCKOW paboThl U MHCTPYKIIHIO
IO €€ BBIIIOJHEHUIO, METOIMKY aHAJIN3a MOJyYeHHBIX PE3Y/IbTAaTOB, OPSIO0K U 0Opa3el] oT4era o
poJieslaHHOM pabdoTe.

VYyebHble MaTepHalibl K KaXJAOMY H3 3aHATUNA BKIIOYAIOT KOHTPOJIbHBIE BOMPOCHI,
3aganus. Ilocobue comep UT TakkKe CIHCOK PEKOMEHAYeMOW JUTepaTypbl — OCHOBHOM,
JIOTIOTHUTEIFHOW M CIPAaBOYHOM, KOTOpPasi MOXKET MCIOJb30BATHCS OOYJAIOMIMMHUCS HE TOJBKO
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM, HO U MIPU HAIMCAaHUU pedepaTos.

1. MEPEYEHb IPAKTUYECKHX 3AHATHIA

Koua-Bo
Ne paznena, TeMbl TemaTnka NPAKTUYECKOIr0 3aHATHSA
4acoB
| kypc
Pa3nen 1. IloBTOpeHme
IIpakTuueckoe 3ansaTue Ne 1 Cocrasienue popmyi
T 1 HEOPraHWYECKUX COCAMHEHUM 110 3HAYEHUSIM BAJICHTHOCTEMN 2
ema 1.
3JIEMEHTOB, BXOJSAIIUX B UX COCTaB
IToBTOpEHHE
IIpakTnyeckoe 3ansaTre Ne 2 OCHOBHBIE KJ1acChl 9
HEOPraHUYECKUX COCAMHEHUI.
Pazgen 2. Oprannyeckasi XuMus
JlabopaTopnas padora Ne 1 KayecTtBeHHOE OOHapyKeHUE
yriaepoja, BOAOPO/Ia U XJIOpa B MOJIEKYJIaX OPraHUYECKUX 2
COEMHEHHI
IIpakTnuyeckoe 3ansitue Ne 3 CocraBnenue Gopmyi
Tema 2.2 AjIKaHbl | TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COCTMHEHUN. 2
U IUKJI0AJTKAHBI Homenknarypa yrieBo1opoioB.
IpakTuyeckoe 3anaTue Ne 4 Pemenne 3a1a4 Ha BBIBOJ]
(hOpMyIIbI OPraHUYEeCcKOTO BEIECTBA IO OTHOCUTENBHOM 2
IUIOTHOCTH €r0 MapoB U Macce, 00bEMY MIIM KOJIMYECTBY
BEILIECTBA MPOAYKTOB CTOPAHUS
Tema 24 .
JinenoBbIe JlabopaTopHas padora Ne 2 O3HaKOMJIEHUE C KOJUIEKIIUEN 2
Ka OB ¥ 00pa3liaMu U3JEINI U3 PE3UHBI
YIJ1€BOAOPOAbI YAYK p P
Tema 2.5 | JIabopaTopHas padora Ne 3 O3HakOMJIEHHE C KOJUIEKIUSAMHU 2
ApomaTHyeckue 00pa31oB He(TH, YIS U MPOJYKTOB UX NMEPEPabOTKI
TJIeBOJI0OPOJbI
y A10pon IIpakTnyeckoe 3ansaTue Ne 5 CocraBiieHue U penicHue 2
TEHETUYECKUX TIETTOYEK
Tema 2.6 Jlaboparopnas padora Ne 4 PacTBopeHue rimuepuna B BOAE 2
Kucaopoxocogepx | 1 B3auMoJieiicTBue ¢ rupokcuoM menu (11)
amue JlabopaTopnasi pabora Ne 5 CBolicTBa yKCYCHOM KHCIIOTBI 2




Ne paznena, Tembl

TemaTuka NMPAKTHYE€CKOro 3aHATHUA

Koa-Bo

4acoB
OpraHuveckKue
COeTUHEHUS JlabopaTopHas padora Ne 6 KauecTBenHas peakius Ha 2
Kpaxmall ¥ ee IpUMEeHEeHHe
Tema 2. 7
A3oTocoaepxamme
OpraHuvyecKue JlabopaTopnasi padora Ne 7 «CBoiicTBa G€IKOB» 2
coeIMHEeHUsI.
Iommepsbl.
Pa3gen 3. Oomias xumMus
Tema 3.1 IpakTuyeckoe 3anaTue Ne 6 «CtpoeHue atomay 2
OcHoOBHBIE
MOHATHUS] XUMHHU .
IMpakTuyeckoe 3ansiTe Ne 7 « TUIIbI XUMHYECKON CBSI3H 2
IIpakTnueckoe 3ansaTue Ne 8 «Cocrasnenune OBP u
Tema 3.2 paccTaHoBKa KOA(h(DUIIMEHTOB METOOM DJICKTPOHHOTO 3
XuMHYeCKHe OanaHcay
peaxkiumn IIpakTuyeckoe 3ansiTue Ne 9 «TepMOXHUMHUYECKUE PACICTHD) 3
Paznen 4. Heopranuueckasi xummusi
Tema 4.1
XapakrepucTHKa IIpakTnueckoe 3ansaTne Ne 10 «Pemenue 3a1a4 Ha 2
HEOPraHHYeCKUX HAXO0XJ/ICHUE MAaCCOBOH JI0JIM PACTBOPEHHOTO BELIECTBAY
CcOeIUHEeHU
JlaGopaTopHas padora Ne 8 «OO1Iue cBOMCTBA METAILIIOBY 2
Tema 4.2 Metanibl patop P
H HeMeTaJLILI JlabopaTopnas padora Ne 9 «OO6mue cBoiicTBa 5
HEMETAJIOBY
Bcero 40




2. METOANWYECKHUE PEKOMEHJAIINUA 110 MIPAKTUYECKUM 3AHATUAM
TEMA: IloBTOpeHue

INPAKTUYECKOE 3AHATHE Nel
Cocrasienue (popmyJ1 HeOpraHmyecKMX coeJMHEHUH 110 3HAYCHUSIM BAJEHTHOCTeMH
3J1EMEHTOB, BXOASIIIIMX B HX COCTaB
KoJsimyecTBo yacoB -2 4.

®opMa OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS
®opMa 0TYETHOCTH 110 3AHATHIO. 3aNoaHeH bl Onank 113

Llenv padomei: HayunTHCS ONPENEIATh 3HAUEHUS BAJIEHTHOCTH 3JIEMEHTOB 110 IEPUOANYECKOM
cuctemMe xumudeckux dnemeHtoB JI.M. MenzaeneeBa U COCTaBIsATh O HUM (HOPMYIIBI
HEOPraHUYECKUX COECIUHEHUI

[ Xumugeckoit popMyII0ii HA3BIBAIOT 3AMIKUCH COCTABA XUMUYECKOTO COETMHEHUS C
IIOMOIIbIO CUMBOJIOB 3JIEMEHTOB U UHEKCOB.

Ilpumep 1: cocmas sewecmsa ceposodopoda ompadicaem xumudecxkas popmyna HaS.

Cume0.1 XuMuiecko2o snemenma 6000pooa
Cume0 XuMuuecko2o s1emeHma cepol

/ /
2 o
H2 Hnoexc (no;ca%zeaem HYUCTIO ANOMOEB 2J1IEMEHMA 6 MO/ZeKyJZe)
Bemecmso cepoeodopod cocmoum U3 MOJNEK)I. MOJIEKlea — 25mo Menvyanuas yacmuuya

XUMUYECKO20 8ewecmed, cocmosawas uz amomos. Monekyna ceposodopoda obpazoeana 08ymsi
amomamu 8000pooa u 0OHuM amomom cepul. Koagppuyuenm nepeo xumuuecxoii ¢hopmynoii
yKazvigaem uucino moaekyin. 2H2S — 0se monexynvt ceposodopooa, 4MgO — uemvipe monexynv
OKCUOA MAHUSL.
AJITOPpUTM cocTaBJieHHsT (POPMYJI HEOPraHUYECKHX COeTUHEHHUI M0 3HAYEHUAM
BAJIEHTHOCTE# J1eMEeHTOB, BXOJSIIIIMX B HX COCTaB

1. 3anucarh XMMHYECKHE 3HAKH 3JIEMEHTOB TakK, Fe — memann S — nememann;
4TOOBI Ha MEPBOM MecTe HaXOJUJICS 3HaK aToMa sanenmuocms 111 BANIEHMHOCMb PAGHA
MeTajuia, a Ha BTOPOM MecTe — 3HaK aToma O — nememann VI;

HEeMeTalljla, UK, €CIM COEIMHEHNE COCTOUT U3 eanenmuocmy pasua | O — nememann
aTOMOB HEMETAJUIOB, CIpaBa JOHKEH HaXOJUTHCS I sanenmuocms pagua |l
3HaK HeMeTasia ¢ 0OJIbIIUM 3HAUCHHEM FeO SO
BaJICHTHOCTH. L Vi

2. YKa3aTb HaJl 3HAKOM KaXXJI0T0 3JIEMEHTA Fg)O 8(6())
3HaYEHHUE BAJIEGHTHOCTU PUMCKON U(DPOH. e Vil

3. Haiitn HauMeHbIIee 00111ee KpaTHOE 3HAUEHHH FeO SO
BaJICHTHOCTH YKa3aTbh ero apadckoi nugpoii B

CKOOKax MeX/1y 3HAYCHUSMHU BAJIEHTHOCTH Fe 6:1l1=2 S 6:vi=1
3TIEMEHTOB. O 6:11=3 O 6:11=3
4. PaznenuTh HauMeHblee o011ee KpaTHOE Ha .

3Ha4YE€HHE BAJICHTHOCTU Ka)KJOT0 3JIEMEHTA. Fe,0s v

5. IlonydeHHbIe YnCIIa — 3TO UHICKCHI K 3HAKaM SO
AJIEMEHTOB; UX HY)KHO YKa3aTh BHU3Y CIIpaBa I -2=1-3

Ka)KJ0r0 3HaKa 3JIEMEHTA (€ANHUILY HE

y1<a3I)IBaIOT). VI-1=11"-3
7. I1poBEpUTH IPABUIIBHOCTH BBIYUCIICHUMN:




MPOU3BE/ICHNS 3HAUCHUN NHIEKCOB U 3HAYCHHI
BAJICHTHOCTHU OOJIXKHBI 6I>ITI> paBHLI.

LA Banenmnocmo — ceoiicmeo amomos XuMuueckux 31eMeHmos 00pazoepléams 0npedeieHHOe
yucno ceszell ¢ opyeumu amomamu. Banemmmnocmuv xumuueckoco snemenma modicem Ovimb
HOCMOAHHOU (AMOM 2NIeMeHMA MOodcem 00paz08bi8ams MOIbKO CMpPO20 ONpeoeseHHOe YUCLO
cesszell ¢ OpyeumMu amomamiu) uid RePeMeHHOU (amom Modcem NPUcoeOUHs My Pa3Hoe YUCLO
amomos Opyaux snemenmos). Cnocoonocms XUMUYECKUX INeMEHMO8 NPOAGIAMb MO UIU UHOe
3HAYeHUe BGANeHMHOCIU onpedensemcsi cmpoeHuem ux amomos. CnocoOHOCMb XUMUYECKUX
9/IeMEHMO8 NpPOAGIAMb MO UIU UHOe 3HAYEHUe BALeHMHOCMU ONpeoensemcs CMmpoeHuem ux
AmMoMo8, 3HAYUM C8EOeHUsl O Hell Mbl MOJNCEM YEPNAamb U3 NePUOOULECKOU CUCTEMbl DNeMEHMO8
J[.U.Menoeneesa.

s 5moeo 6cnomHum, Ymo Kaxcods pynna (6epmuKaibHblil CMmonbey) 31eMeHmos CoOCmMoun u3
08yx noodepynn: enasHou u nobounou (Inasnas nodepynna —ma, KOmMoOpas cOCMOUmM u3s
INEMEHMOB 2/LABHBIX NEPUOO08

Bo3moscuvie 3nauenun eanenmuocmu HEKOmMopbvlX XUMUUECKUX I]IEMEHM OB
(CepblM 3aKpauiensl AuelKu 3ﬂ€M€Hm08-H€M€maﬂJl08)

Memannst  21A8HBIX NOOPYRR  NEPUOOUYECKOU — CUCTIEMbl  NPOSGISIOM  NOCHOSHHYIO
BANEHMHOCMb, PABHYIO HOMEPY 2PYNNblL, 8 KOMOPOU OHU HAX005Mcs (Mo dHce camoe Kacaemcs
antomunuss — Al). Memannvt no6ounblx no0zpynn nposeisiiom nepemennyio éaienmuocmo. Ee
Haubonbulee (vlcuiee) 3HaueHue OObIYHO PABHO HOMEPY ZSPYHNbl, 8 KOMOPOU DACNONONCEH
NeMEHm.

Ilpumep: yunx (Zn) naxooumcs 6 nobounou nooepynne |l epynnvt nepuoouueckoti cucmembi.
Buicwee snauenue sanenmuocmu — |1.

Hememannwl umerom nepemenHyro aieHmHocms. Vx evicuiee 3HaueHue 6aNeHMHOCMU PABHO
HOMepy epynnel, a Hu3zuiee (HaumeHvuiee) 3HaueHue eviyucisemcs no ¢opmyne: VI —Ne
epynnol.

Ilpomedxcymounvie 3nauenus BaleHMHOCMU INEMEHMO8 (mex, KOMOPbIM CBOUCMBEHHA
nepemenHas 8aleHMHOCHb) NOOYUHAIOMCS «NPABUTY YeMHOCMUY»: YCMOUYUBbL me COeOUHEeHUs
anemenma,

8 KOMOpBIX 4eMmHOCMb 3HAYEHUS BANEeHMHOCMU CO8NA0den ¢ YemHOCMbI0 HOMepAa 2pynnbvl



amoeo snemenma. Ha snemenmui-memanivt nobouHbIX NOOSPYNN RPABULO YEMHOCMU OObIYHO
He pacnpocmpaHsemcs.

Ilpumep: azom — nememann; naxooumcs 6 2uasHou nooepynne N epynnvl (Homep epynnvi —
HeuemHoe uucio). Bvicwas eanenmnocmo azoma pasua . Cpeou npomesncymounvix 3Ha4eHull
(6 uumepsare om 0 0o V) naubonee ycmouuueo neuemnoe 3Hauenue — . B npocmom
seujecmee azome (Nz) amomwl ceazamvt Opye ¢ Opyeom mpounou ceazvio. N=N, — m. e.
3HaueHus eaneHmuocmu smux amomog pastul |, u azom — ouenv ycmouiuusoe coeounenue.
Mapeaney (Mn) — onemenm-memann, pacnonodicennulii 6 nobounot noozpynne VIl epynnol
(Homep epynnvl — Heyemuoe uucio). Bvicwasa eéanenmunocmo mapeanya paeua VIl (neuemnoe
YUCTIO), HO CPedu NPOMENCYMOUHLIX 3HA4eHull ycmouuusvimu sensiomcs yemuvie —ll u 1V
(oxcuovl mapeanya MnO u MnQOy).

3nauenusn sanenmuocmu Kuciopooa u 600opooa nocmosannst: O (1), H (1). Ilosmomy 6
I n
OUHAPHBIX COCOUHEHUSAX TIe2KO ONpedesamb 3HauYeHue 8aieHmuocmu 6mopoeo snemenma: CaO ,

1
HBr.

IlocneoosamenvHocmsb pacnoioiceHus AmMomos 6 MojieKyie
Ilpu cocmasnenuu opmyn eewecms, 0OpPA308AHHHIX AMOMAMU MEMANI08 U HEMemaios,
Ha nepeom mecme NUULEMCs 3HAK Memallld, Ha 8MopoM — 3Hak Hememania (Hanpumep, NaCl,
MO u m. 0.). Ilpu smom Hememannruueckue 21eMeHMbl NPOAGIAIOM HUZUWYIO BANEHIMHOCHb,
a MemaniuiecKue Mo2ym umems Kax @vlcuiee, max u npOMediCYymoyHoe 3HAYeHUe 6ANeHMHOCMU.
Ilpumep: cocmasum @opmyny coeOuHeHus Memaiia HAmpus ¢ HeMemaiiom cepou. B
NEePUOOUYECKOL cucmeme XUMUYECKUX ONeMeHmos uampuil (nopsokoewiti nomep Z = 11)
pacnonazaemcs 8 2nasnoii nooepynne | epynnei. CnedosamenvHo, OH npossisem HOCMOSAHHYIO
sanenmuocms, pasuyio eounuye. Na (1). Cepa (Z=16) cmoum 6 V| epynne- ee evicuias
sanenmuocms pasna V. Cepa — nememann, cnredoeamenbHo, 8 COEOUHEHUU C HAMPUEM OHA
nposisisem Huswee 3navenue earenmuocmu — I (VIII=VI = ). 3nauum, popmyna
COeOUHEeHUsl UMeem Cle0YIOUWUL BUO:
(.
NazS
Ecnu coeounenue 06pazoeano 08ymsa HememannuuecKumu j1emMeHmamu, mo2oda nepeoe Mecmo
0meooUmcs  deMeHmy, nposasiAouemy 0Oojee B8blCOKOe 3HAYeHUe BaleHMHOCMU. Omum
NEMEHMOM SAGNAEMCS O, KOMOPbIll 6 NepUoOUHeCcKOU cucmeme CmMoum Jiegee UlU HUdMCe
emopoeo onemenma: Eciu ooun uz amomos nposensiem blCULYIO  8AICHMHOCHb, MO020d
8MOPOU — HUULYIO.
L2 | I VA |
P20s, CSz u m. 0.

Ilpumep: paccmompum popmyny coeounenus, 8 COCmas Komopozo 8xo0sam amomvl pocghopa u
xnopa. Onpedenum mecmononoxcenue snemenmos Ne 15 u 17 6 nepuoouueckou mabauye. Onu
PACHON0NCEHbL 8 O0OHOM nepuode (mpemvem), 00HAKO Gocop Haxooumcs Jegee Xaopa.
Cnedosamenvro, gocgop umeem 6onee 8blcoKOe 3HAYCHUE BATCHMHOCMU, U eClU OH NPOSGUM
BLICULYIO  8ATIEHMHOCMb, paeHyio Homepy e2o epynnul (V), mozoa Xi0p Nposasum HU3ULYI0
sanenmuocmn, pasuyro VI - VII = 1.
Vo

PCl — PCls
Dmumu dHce npasuramu pyKosoOCMEYIOMcs Npu COCMasienuu opmyn OCHOBAHUU U COJell.
Pasznuuue saxniouaemca auwb 8 mom, 4mo Mecmo OOHO20 U3 AmMOMO8 (amoma Hememanna)
O6yoem 3aHumamed 2UOPOKCUNbHAS epynna (cudpokcoepynna) —OH unu kuciomuwiti ocmamox:
(=C03), (=PO0s), (=S04), (=S03), (-S), (-Cl) u m.0. DOmu epynnor amomos Heobx00uUMO
paccmampusams Kax eOuHoe yeioe.



Ilpumep: cocmasum ghopmyny Humpama anroMurus. Imo coeouHeHue 8Kayaem 8 ceds amom
anomunus (Al) u kucromuwiti ocmamox (-NO3).
I 31

Al(NO3)3
B coedunenuax ¢ Kuciopooom snemeHmovi-HeMemaiibl MO2Yn NPOsGISAMb GbLCULYIO
BANEHMHOCTMY,
6 COCOUHEHUAX C 8000POOOM — HUZULYIO.
IIpumep: svicuyro eanenmuocmo (V) ghocghop nposisisem ¢ coedunenuu P2Os, a nuzwyio (111)
6 coeounenuu PH3.
Coedunenus ¢ KUCI0POOOM, 8 KOMOPIX dNEeMEHMbl MEMALLbL U HEMEMAIbl NPOAGIAIOM
BbICULYIO BATIEHIMHOCTb, HA3LIBAIOM GbICUIUMU OKCUOAM.
Ilpumep: cepa (S) C kucropodom oopazyem oxcudwt SOz u SO3. Bvicwum sensemces 6mopoi —
oxcud cepvr (V). ¥V nampus evicuuum okcuoom (u eOuncmeeHHbiM, Max KaKk HAMpUil — 1eMeHm
enasHou nooepynnwi) sensemcs NazO.

3agaHus 1719 CaMOCTOSITeIbHON padoThI:

1. Kakume 3HaueHUsT BaJCHTHOCTH CBOWCTBCHHBI JJIEMEHTAM CO  CICAYIOIUMHU
MOPSIIKOBBIMU HOMEpPAaMH B IEPUOANYECKON crcTeme: a) 2; 0) 6; B) 20.

2. CocraBbTe (HOPMYIIbI COCTUHEHHI YIIIEpOIa, Cepbl, MArHUsA, KAJIUS: a) C KUCIOPOJIOM;
0) ¢ XJI0pOM.

3. CocraBbTe (GOPMYNIBI COCIUHEHUH, COCTOANIMX W3 CIEAYIOIIUX Tap 3JIEMEHTOB:
a) Opoma W IMHKA; 0) HaTPHUS U CEPBI; B) KUCIOpoAa U Kaiblus; I') ¢propa u dhocdopa;
1) yTaepoaa U KpEMHHUS.

4. CocraBbTe (GOpMyJbl COoeIMHEHHI: a) KapOoHaTa Hatpus; 0) Hutpata xpoma (I11);
B) cyabdara nuHka; r) ruapokcuaa meau (11); o) bocdara sxemnesa (11).

5. CocraBbTe HOPMYIIBI CICAYIONIMX OMHAPHBIX (T. €. COCTOSIIMX U3 JIBYX dJIEMCHTOB)
coenunenwmii: Al..O.., Na..Br.., Li..O.., P..O.., Mg..Cl.., N..H...

6. CocraBbre (hOPMYIIBI BCEX BOZMOXKHBIX COSJTMHEHUH, COCTOSIINX U3 AaTOMOB
crenyronmx xumudeckux snementon: Ca, Al, Cl, K, O.



INPAKTHYECKOE 3AHSTHE Ne2
TEMA: IloBTOpeHue
OcCHOBHBIE KJIACChl HEOPraHUYECKUX COeJHHEeHNIH.
KoaudecTBo 9acos -2 4.

@opMa opraHu3anMu 3aHITUSL: UHOUBUOYAIbHAS
@opMa 0TYETHOCTH 10 3AHATHUIO. 3an0HeHHbll Onank 113

Llenb padomsl: HAyINTHCS TaBaTh HA3BaHUSI HEOPTAHUYCCKUM COCIMHEHUSM, COCTOSIIIIUM M3
ATOMOB PA3JIMYHBIX XUMUYECKUX IJICMECHTOB.

LdHomeHKIaTypa HEOPraHMYEeCKUX COEIMHEHHMIl — 3TO CBOJ IPaBHWJI, 10 KOTOPBHIM JAKOT
HA3BaHHE TOMY WM HHOMY XHMHUYECKOMY COCIUHEHHIO. J{Is ompeneneHus Ha3BaHU BEIICCTB
0 UX MOJEKYSIPHBIM (OopMysIaM HEOOXOJWMO UMETh MPEICTaBICHHE 00 OCHOBHBIX KJIAcCax
HEOPTaHMYECKUX BEIIECTB.

Jls KJacca OKCHIOB K CJIOBY «OKCHIl» TNPHOABISIOT Ha3BaHHE TOTO 3JEMEHTA, KOTOPBIN
BXOJIUT B €ro coCTaB. EcCiaM 3JeMEHT MMeeT NMEPEeMEHHYIO BAaJICHTHOCTh, €€ YKa3bIBAIOT B
ckobkax: Cu0 — oxcua meau (1); SO2 — oxcun cepsr (1V); CuO — okcua meau (II); SOz —
okcua cepsl (V).

Jas Kjaacca OCHOBAHWIA K CIIOBY «THIPOKCHI» TPUOABISIOT Ha3BaHHE METalia, KOTOPBIH
BXOJIUT B COCTaB OCHOBaHWA. ECiIM MeTay1 UMeeT MePEeMEHHYIO BaJICHTHOCTh, €€ YKa3bIBAIOT B
ckobkax: Fe(OH)2, — ruapokcun xene3sa (I1); Fe(OH)s — ruapokcun sxenesa (111).

Js Kjacca KHCJIOT K CIIOBY «KHCJIOTa» NPHOABISIIOT HAa3BaHUE TOTO 3JIEMEHTA, KOTOPBIU

ABISIETCSI KHCJI0TOOOpa3oBaTesieM. Ha3BaHue KHCIIOTEL, B COCTaB KOTOPOIl BXOJMT SIIEMEHT C
Vi Vil
BBICIIMM 3HA4YEHHEM BaJICHTHOCTH, okaHumBaercs Ha —Has (H,SO,— cepmas, HCIO, —

\%

xnopuasi, HNO, — a3orHast), ¢ HU3LIMM TOJIOKHUTEIBHBIM 3HAYCHUEM BAJICHTHOCTH — Ha —
v 1 |
ucrass (H,SO, — cepuucras kucnora, HCIO, — xmopucras, HCIO — xmnopHoBaTucTas,
11
HNO, — a3oTHcrast), ¢ TPOMEXYTOUHBIM MEXIY BBICIIUM H HU3IMIUM IIOJOXHUTEIHHBIM

\ \Y
3Ha4yeHneM BajeHTHOcTH — Ha —oBarast (HCIO, — xmnoproBaTtasi, HBrO, — 6pomuoBatas).

it OECKUCIOPOTHBIX KHUCIOT K Ha3BaHHIO DIIEMEHTA-KUCIOTOOOpa30BaTelss MPHOABISIIOT -
Bonopoanas: HoS — cepoBompopoanast kucinora; HCl — xiopoBogopoanas kuciora.

Ha3Banue cosim IpOU3BOIAT OT Ha3BaHMsI AJIEMEHTAa-MEeTallIa U JIATHHCKOTO Ha3BaHUS JICMEHTa-
KHCIIOTOOOpa3oBaressi, NMpuOaBisii K HeMy cienyomue cyQPukcel: -ua- — IS cojied
OECKHCIOPOAHBIX KHUCIOT; -aT- — JUISS KHUCIOPOIHBIX KHCIIOT, B COCTaBE KOTOPBIX HMEETCs
KHCIIOTOOOpa30BaTeb C BBICHIMM 3HAYCHHEM BAJICHTHOCTH; -UT- — C BAJCHTHOCTBHIO HIDKE
Beicuiel: KoS — cynmpdua xamus; KoSOs— cynmbdar xamusa; KoSOs3 — cynbdpur kamus. B
Ha3BaHMAX KHUCIBIX COJEW HMCHONB3YIOT NpUCTaBKy Truapo-: KHS — ruapocynedun xamms;
KHSOs4 — ruapocynbdar kanus. B Ha3BaHHMSIX OCHOBHBIX COJICH HCIONB3YIOT MPHCTABKY
rupokco-: (CaOH)2CO3— ruapokcokapOOHAT KaIbIIU.

Yacmo Hekomopvle eujecmea umerom ewje U MmexHudyeckoe Uil UCMOPUYECKU CLONCUBULEECs
Hazeanue. T1000OHbIX 6eujecms 6 HeOP2AHUYECKOU XUMUU He MAK MHO2O0, NOIMOMY 3ANOMHUMb
ux Hempyono, uanpumep. xiopud nampus (NaCl) — noeapennas conv, ¢pmoposodopoonas
kucroma (HF) — naasuxosas kucnoma, numpam cepeopa (AQNO3) — nsnuc, x10posodopoonas
kucroma (HCl) — conanas kucnoma, euoporxcoxapbonam meou (11) — (CuOH)2.CO3 — manaxum
um. o.



Obosnauenue amoma | Haszeanue amoma | Obosnauenue amoma | Hazeanue amoma
(ecpynn  amomos) & | (epynn amomos) 6 | (epynn  amomos) 8 | (cpynn  amomos) 8
coeOuHeHuu coeOuHeHuu coeOuHeHuu coeOuHeHuu

|l| Tuopuo 354 Cyopam

(“) Oxcuo |-|Slo4 T'uopocynvgham

Ié Kapb6uo Nba Humpam

Ki Humpuo Nb ) Humpum

|': ®mopuo pg4 Docpam

é| Xnopuo |-||:;IO4 Tuopogpocpam

Blr bpomuo H2|IDQ4 Hueuopoghocgpam

i Hooud C53 Kapbonam

g Cynvghuo HCIQ3 T'uopoxapbonam

I—iS T'uopocynvghuo OIH T'uopokcuo

363 Cynvgpum

Ilpumep: onpedenum nazeauue coeounenusi, umerowezo gopmyry CaCz Cuauana 6visscHUM
HA38aHue amoma, pacnonioxcennozo 8 ghopmyne cnpasa. C — xapouo (cm. mabauyy). dnemenm,
KOMopblll Haxooumcs 8 popmyne ciea — Kaavbyuil. 3Hauyum, Ha3eauue coeouHeHus — Kapouo
kanvyus. Ananocuuno AI(NO3)s — numpam amomunus, Cra(SOs)3s — cyavpam xpoma (I11).

3aganus 1/ CaMOCTOATEIbHON PadoThI:

1. Onpenenurte Ha3BaHus cieayonmx coeannenuii: a) ZnSOs; 6) Ca(NO3)2; B) Fe203;

r) AIPOg4; n) CuO; e) NaF; x) MgBro.

2. CoctaBbTe (OpMYJIBI CAEAYIOUINX COETMHEHUI: a) KapOoHaTa HaTpus; 0) HUTpaTa
xenesa (111); B) okenma meau (1); r) hocharta MarHust; 1) THAPOKCHIA KATBIIHS;

e) cynasduna cepedpa.
3. Hanummre ypaBHEHUS peakiuil, OTpakarore Nepexou:

S %5 S0;, 2

> SO3

£ 5 HSOs —— K3SO.a.




JJABOPATOPHAS PABOTA Nel
TEMA: AJkaHbl 1 THKJI0AJKAHBI
KauecTBeHHOe 00HApYKeHUE YIJIepoAa, BOAOPOAA U XJI0Pa B MOJIEKYJIAX OPraHUuYecKHX
coeTUHEHHU M
KoanuyecTBO 4acos -2 4.

®opma OpraHu3aliu 3aHATHSA: UHOUBUOYATILHAS

®opMa 0TYETHOCTH 110 3AHATHIO. 3aNoaHeH bl Onank 113

Ilenv padomoi: HAyINTHCS ONPEACTATH YIIIEPOJ, BOAOPOA U XJIOP B OPraHUYECKUX
COEJIMHEHUSX.

Qbopydosanue u peakmugspl: J1a0OPATOPHBIN MTATUB, TPOOUPKH (21IIT. ), TIMATEIh, MPOOKa C
ra300TBOJAHOMN TPYOKOM, CHUPTOBKA, CIIMUKH; UCCIIElyeMble OPTaHUYECKUE BellecTBa (yKa3aHbl B
3aganusx), okcua meau (1) (mopoiok), nu3BectkoBas (6apuToBas) BOJa, CBEKEIPOKATICHHBIN
(6e3BoaubIif) cynbdat menu (1), MeqHas mpoBoouka.

LAlIpucyrcTBue yriepoja M BOJOPOJA B OPraHUYECKHX COEAMHEHHSX MOYKHO
00HapyXUTh 110 OOYTIMBAHUIO BEIIECTBA IIPU OCTOPOKHOM €r0 POKAIMBAHUU.

HauOonee TOYHBIM METOJOM OTKpPBITHS YIJIepoAa M OJHOBPEMEHHO C HUM BOJOpOJa
ABJIAETCSL COMOKCHME OPraHMYECKOr0 BEHICCTBA C MEIKHM ITOPOIIKOM OKCHUIA MEIU. YTJIEpOX
oOpasyet ¢ kuciaopogoM okcuaa menu (II) yraexucnelii ras, a Bogopon — Bogy. Okcua menu
BOCCTaHABIIMBAETCS 10 METAJUIMYECKOW MEJIU, HAlIpUMeED:

Ci3H2s+ 40 CuO— 13 CO2+ 14 H20+ 40 Cu

l'amorenpl MOXHO OOHApyXUThb HpPU TIOMOIIM pPEAKUMH OKpAILIMBAaHUS IJIAMEHH,
peAIOKEHHYI0 pycckuM XUMHUKOM O.D. beilnbiirelina.

BeinosiHenune padorTsl

|.  Obnapyorcenue snemenmos yanepooda u 6000p00d 8 UCCIEOVEeMOM OP2AHUYECKOM 8eulecmee.

1. Iloocomosxa npubopa. B cyxyrwo mpoOUpKy ¢ ra300TBOAHOI TpyOkoi momectute 10 0,3 T
opranuueckoro BemiectBa M 1-2 1 mopomka okcuaa menu (Il). Copepxumoe npoOupku
TIIATENIbHO TepeMentaiite U 3acwinbTe cBepxy cioeM (1r) oxcuma meau (I1). B BepxHioro
4acTh MPOOMPKH MOMECTHTE KOMOYEK BaThl, HA KOTOPYIO HACHIIbTE HEMHOTO O€3BOJIHOTO
cynbdara meau (I1). IIpoOupky 3akpoiite mpoOKoii ¢ ra300TBOAHON TpyOKOHl U 3akpenure ee
B INTaTHBE C HEOONBIINM HAKIOHHOM B CTOPOHY BBIXOJHOTO OTBEPCTHS, KaK MOKAa3aHO Ha
pucyHke. CBOOOAHBIN KOHEI| ra300TBOJHONW TPYOKM OIyCTUTE B MPOOUPKY C M3BECTKOBOM
(OapuTOBOIl) BOIOM Tak, 4TOOBI TpyOKa MOYTH Kacajach IMOBEPXHOCTH KHUJIKOCTH (IIO3HEE
MOYKHO OITyCTUTh HETIOCPEICTBEHHO B KUAKOCTH).



IIposeodenue onvima. IlporpeiiTe cHauana BCIO MPOOUPKY, 3aT€M CUJIIBHO HarpeBaiTe Ty ee
4acTh, I/IE HAaXOIUThCA PEAKLUUOHHASA CMEChb U IIOCTEIIEHHO IPOJBUIAWTE CIMPTOBKY K
OTBEpPCTHUIO JUIsl BBITECHEHHs Ta3oB. HalOmronaiiTe 3a M3MEHEHHEM OKPAaCKH pPeaKIMOHHOU
cmecu, cynbdara meau (Il) u u3BectkoBoil (GapuTOBOI) Boabl. OOpaTuTe BHHUMaHUE Ha
BHYTPEHHIOIO MTOBEPXHOCTh CTEHOK TOM 4acTH MPOOHPKHU, KOTopasi OoJjiee BCEro ynajaeHa ot
PEAKIHOHHOW CMECH.

Ipexpawenue onvima. [IpoOupKy ¢ M3BECTKOBOI (6apUTOBOI) BOMOI OIMYCTHUTE BHU3 WU
MOJTHUMUTE MPOOUPKY C Ta300TBOAHON TPYOKOM, 4TOOBI Ta300TBOIHAS TPyOKa HE Kacayiach
YKHUJIKOCTH, ¥ TOJILKO ITOCJIE 3TOTO MPEKPATUTE HArpeBaHUE.

Obnapyorcenue 2anozena 6 uccieoyemom sewecmee (npoba bevnviuumenna).

Buecute B mmams CIIUPTOBKH MCIHYIO IIPOBOJIOYKY C MeTaeH Ha KOHIIC " nporpeﬁTe €€ 10
KpaCHOI'O KaJICHUA. y6eI[I/IT€CI) B TOM, 4YTO IIpHU MPOKaJIWBAHHU IIPOBOJIOYKH IIJIaMs HE
OKpalInBacCTCA.

[Tocne oxyakaeHuss MOYEpPHEBIICH MPOBOJIOYKH OMYCTUTE €€ TETII0 Ha MTHOBEHHE B
UCCIEAYEMYIO KUAKOCTh. BHecuTe CMOYEHHYIO B JKHUJIKOCTH IPOBOJOYKY CHayajia B
HIDKHIOIO YacTh TJIAMEHU CIUPTOBKH, a 3aT€M MEPEHECUTE €€ B CAaMYI0 TOPSIYyI0 BEPXHIOIO
YacTh IJIAMEHU CUPTOBKH. HabmonaiiTe 3a M13MEHEHUEM OKpPACKHU TIJIaMEHH.

HpuMettaHue. Ecmu B Ka4deCTBC HCCIICAYEMOI'O BCIICCTBA BbIJIaHBbI KYCOYKH
MMOJINXJIOPBUHHAJIA, IPUKOCHUTECH paCKaﬂeHHOﬁ YaCTbhbIO MPOBOJIOYKH K IMOJIUMCPY U BHCCUTC
€T0 B IJIaMA CIIUPTOBKHU.

Xoz omnbiTa HaGnronenue YpaBHEHHE peakLUu BeiBog

CoopmysmpyiiTe BbIBOJ 110 padore




INPAKTUYECKOE 3AHATHE Ne3
TEMA: AJKaHbl 4 HUKJI0AJIKAHBI
CocrasjieHue (popMyJ1 TOMOJIOTOB U M30MEPOB OPraHnveckux coeauHenuii. Homenkiarypa
YIJIEBOJ0PO/I0B.
KoJsaun4vecTBo 4acos -2 u.

@opMa opraHu3anMu 3aHITUS: UHOUBUOYAIbHAS
@opMa 0TYETHOCTH 10 3aHATHIO. 3an0HeHHblU Oank 113

Llenws padomol: HAyINTHCS COCTABIISITh CTPYKTYPHBIE (POPMYJIIBI TOMOJIOTOB U U30MEPOB,
Ha3bIBAaTh AJIKAHBI 10 MEXAYHAPOIHON HOMEHKJIIATYypE.

LQ/{ns HasBaHWMA OPraHUYECKHX COEAMHEHUM JBE HOMEHKIATYPBI: pPAyUOHANbHASL W
COBpEMEHHAasl — cucmemamuieckas, KOTOPYIO Ha3bIBAIOT TaKXKe MeHCOYHAPOOHOU VI HAYUYHOU
(mpeasioskeHa MexayHapoaHBIM COI030M TeopeTudeckoi U npukiaaaHor xumun IUPAK B 1957,
1965 rr.). OHa umMeeT MHOTO OOIIETO C )KEHEBCKOW HOMEHKIIATypOid, YaCTO BCTpEYAIOIEeHcs B
XUMHYECKOHU JTUTEpaType.

[To cucremaTtnyeckoil HOMEHKIIATYpe MEPBbIE YEThIPE MPEACTABUTENS Psiia HACHIIIEHHBIX
YIJIEBOJOPOAOB HAa3bIBAIOTCS: MeETaH, OJTaH, HponaH, OyraH. Ha3BaHug mnocienyrommx
YIJIEBOIOPOAOB O00pa3ylOTCs W3 OCHOBBI TPEUYECKUX UHCIUTENBHBIX M OKOHYaHHUS —aH,
Hanpumep, CeHi4 — rexcan u T.11.

VYTIeBoIOpOJHBIMU paJuKalaMd HAa3bIBAIOTCSA 3apsSKEHHBIE YACTHUILIbI, MOJYYECHHbIE IPU
OTHSITUU OT MOJIEKYJ IIPE/IEeIbHBIX YIIIEBOJOPOIOB aTOMOB Bojopoa. Ha3zBaHus oHO3apsIHBIX
pasvKalioB MPOU3BOAT OT HA3BaHUI COOTBETCTBYIOIIMX YIJIEBOIOPOA0OB, B KOTOPHIX OKOHYAHUE
—aH 3aMEHSIOT Ha —HJI.

Ilpumep 1. Hazsamo seujecmso no cucmemamuyeckol HoMeHKiamype:

Pewenue:
1. BoiOpaTh riaBHyo Lenb (Haubosee JUIMHHAS HEeNb YIIIEPOJHbIX aTOMOB):

2. [IponymepoBaTh aTOMBI yTaepoja B IIaBHOW IEMH ¢ TOTO KOHIIA, K KOTOPOMY OJIHKe CTOUT
3aMecTUTeNb (YriIeBOJOPOIHbIN pajuKan):

[TocnenoBarenbHO Ha3BaTh:

1) HOMep yriIepoJHOTO aToMa, C KOTOPBIM CBSA3aH paJHKa;

2) paaukad;

3) yraeBoaopoa, KOTOPOMY COOTBETCTBYET JUTMHHAS IIETh: 2-MeTHIOyTaH.

Ilpumep 2. Cocmasums cmpyKmypHyo popmyny yene6o0opooa no e2o Ha3eanuio «2,3-
OUMEMUTNEHMAHY.

Pewenue:
AHanu3upyeM Ha3BaHUE YIiIeBOAO0PO/Ia, HAUMHAS C KOHIA CJIOBA.
1. «IlenTan» — B TJIaBHOM LENH HAXOJIUTCS MSATh aTOMOB YIJIEPOJIa:



2. «/lumeTnn» — B cocTaB yrieBoaopoaa BXoasT ABa paaukaia CHs.
3. «2, 3-» — paaMKabl HAXOAATCA y 2-T0 U 3-T0 YIJIEPOJHBIX aTOMOB:

4. I[OHHC&TB HCAOCTAOIIUE aTOMbI BOJOPOAA, CO6J'IIOI[aH YCTBIPEXBAJICHTHOCTb aTOMa YIJjI€poJa

Ilpumep 3. [{na 2,2,3-mpumemuineHmana cocmagums opmyisl 08YX 20MOL0208 U 08YX
U30Mepoas.

Pewienue:

1. CocTaBHUTh (bOpMy.]'Iy HCXOJHOI'O BCIICCTBA, UCIIOJIb3Ys 3a/IaHUC 2 ajropurma 1:

2. CocTtaBuTh (OPMYIBI T O M O JT O T O B, COXpaHss CTpoeHue (pa3BeTBiIeHHE 2,2,3-TPUMETHII-).

Jl1s 3TOrO YMEHBIINTH TIaBHYIO 1enb Ha rpynny CH2 (romonoruyeckas pasHOCTh) — IPUMED, a
WIN YBEJIUYUTH IN1aBHYM0 Lenb Ha CH2 — npumep 6:

3. CocrasJisist GOPMYIIBI M 3 O M € P O B, U3MEHUTh CTPOCHHE, COXPAHSIS COCTaB UCXOIHOTO
yrieBoaopoaa (CsHig), mpumepsl B, T



33[[3]-[1/[5[ JJI1 CAMOCTOATEIbHOIM paﬁoTbI:

1. CocTaBUTh CTPYKTYPHYIO (POPMYILYy YIIIEBOJOPO/A 110 €ro Ha3BaHUIO «2,4-
JTUMETUIITIEHTan», «3,3-aumMeTui-4,5 TMITUITEKCany, «2,4,5,5-TeTpameTun-3-3THIIOKTaH

2. 1nst 2,2,3-TpUMeTHIIIIEHTaHa COCTaBUTh (POPMYJIIBI IBYX TOMOJIOTOB H JBYX H30MEPOB,
JlaTh UM Ha3BaHMUA.

3. HaszBatb npenenbHbIe YIII€BOJOPOIbI:

4. Cpenu epeuuclIeHHbIX COETUHEHNH BBIICIUTh TOMOJIOTH M U30MEPHI:
MUKII00yTaH, OKTaH, TEeKCHH-1, IMKIOMEeHTeH, TeKceH-2; 2,2,3,3-TeTpaMeTmiOyTaH,
IUKJIOreKcaH, 2-MeTuin0yTaauen-1,3, 2-metunnenren-1, neHTuH-1, 6yren-2.



ITPAKTHYECKOE 3AHSTHUE Ned
TEMA: AJKkaHbl 1 IHKJI0AJKAHbI
Pemenue 3aga4 Ha BbIBOJ (P)OPMYJIbl OPraHUY€CKOr0 BellleCTBA M0 OTHOCUTEJIbHOM
IJIOTHOCTH €ro NapoB U Macce, 00beMy HJIM KOJIHYeCTBY BellleCTBA MPOYKTOB CrOPaHUsA
KoaunyecTBO 9acoB -2 4.

®opma OpraHu3aluM 3aHATHS: UHOUBUODYANbHAS
®opMa 0TYETHOCTH 110 3AHATHIO. 3aNoaHeH bl Onank 113
Llenv padomoi: HayduThCs pelIaTh 33Ja4d Ha BHIBOA ()OPMYJIBI OPTaHHMUYECKOTO BELIECTBA,

ONPEACIIATh COCTAB OPIaHUYECKUX BEILECTB MCXOISA M3 3HAHUS MACCOBBIX JIOJIEH DJIEMEHTOB, a
TaKKe Macc WiH 00bEMOB POJYKTOB CTrOPaHUs 3TUX BEIIECTB

AJITOPUTM I8 pElICHHs 3aJad Ha HaxXOoXAeHHe (OopMysbsl BemecTBA MO MPOAYKTaM
CrOpaHHUsl BEIIECTBA, €CJIU JIaHa OTHOCUTEIIbHAS TUIOTHOCTh
1. Beruucnsiem MOJIIpHYIO MacCy BEIIECTBA.

M(B) = D(x)*M(x) (1)
2. Beraucngem konnyectBo atoMoB C:

a) eciiu CO2 maHo 1o macce:
Me)*m(CO2)
n(C) = m(e) * M (CO2) @)
6) ectu CO2 naHo B oobeMe:
Me)*V{C02)

n(c) = m(e) *n (3)
3. Briuncigem koinuuectBo aToMoB H:

Tak kak B mosekyne H2O 2 monst H, Torna popmynny ymHokaem Ha 2 (3T0 mpuMeHUMO H K N)
M(g)* m( H20)

n(H) =2 mie) * M (H20) ()
4. BerauciseM MOJISIPHYIO MacCy HOJTY4E€HHOTO BEIIECTBA.

5. Ecn MOJIAApHAA Macca MOJYUCHHOT'O BCHICCTBA paBHA MOJISIpHOﬁ MacCCeC BCIICCTBA (1), TOoraa
3aZlada pCuICHa IMPaBUJIIBHO, €CJIW MOJIApHAsA MacCa MOJTYYCHHOI'0 BCHICCTBA OTINYACTCA OT
MOJ'IHpHOfI MacCChl BCHIICCTBA (1), BBIUUCIIACM PA3HOCTb W OIPCACIICM KOJIMYECTBO 4TOMOB
KucJjopoaa, €CJIn  BCHICCTBO  KHUCIIOPOAOCOACPIKAIIHNE, nJiIn as3oTa, €CJIn  BC€HICCTBO
a30TOCOoACPIKAIIICC.

Ilpumep 1. llpu cropanuu opraHuyeckoro BemiectBa Maccoi 2, 37 r obpaszoBanoch 3,36 T
okcuna yrinepoaa(IV) (a.y.), 1,35 r Boas! u a3ot. OTHOCHTENbHAS INIOTHOCTh 3TOTO BEIIECTBA 110
BO3/IyXy paBHa 2,724. BriBenute MONEKyISIpHYIO (OpPMYITy BEIIeCTBA.

HaHo:

m ( B-Ba) =2,37r
V (CO2)=3,36 1
m (H20)=1,35r
D (Bo3n.) =2,724.

HaiiTn:



CxHyNz

M(Bo31) = 29 r/mMoIb
M(H20) = 18 r/monb
Vm = 22 ,41/M01b

Pemenue:

1. [Tpumensiem Gopmymy (1)

M(B-Ba) = 29 r/momns * 2,724 =79 r/moib.
Haxonum xommuectBo atomoB C o popmyiie (3)

792/ asonw *3,36n
n(C) = 2,372%224nl mone _ 5

2. Haxogum xommuectBo atomoB H mo dopmyie (4)

792/ asonw *1,352
n(H) =2 2,352*182 / monw _ g

3. Beraucnsem momsipryto maccy CsHs.

M(CsHs) =12 * 5+ 1 * 5 = 651r/mM0onB

4. BpruuciiseM KOJIM4ecTBO aTOMOB a30Ta (5)

79 — 65 = 14. T.x. aToMHas Macca a3ota — 14, 3HauuT B JaHHOH Qopmyy oauH atom N.
Otger: CsHsN

AJITOPUTM Ha HaXOXACHHE MOJIEKYJSIpHOM (opMysbl BellecTBa 0 €ro OTHOCUTEIbHOU
IUIOTHOCTH U MAaCCOBOMH J10JI€ 3JIEMEHTOB B COEJJMHEHUH.

1. Beruucnsiem MOJIIpHYIO MacCy BEIIECTBA.
M(B) = D(x)*M(x) (1)
2. BeraucnsieM KOJIMYECTBO aTOMOB DJIEMEHTA!
a) ec’u W J1aHa B TPOIICHTAX:
Mis) *w(3)
n(d) = Ar(3)*100% ()
0) ecnmu W aHa B JOJIAX:
Me) *w(3)
nE)= A 3
3. Beraucisiem MOJISIpHYIO Maccy MOJIy4€HHOTO BEIIECTBA.

4. Ecnu MOJIAIpHAA Macca MOJYUCHHOTO BCIICCTBA paBHA MOHHpHOﬁ MacCcCe BCIICCTBA (1), TOoraa
3aZla4a pCUICHa IPaBUJIBHO, €CJIW MOJIApHAsA MacCa MOJTYYCHHOI'0 BCHICCTBA OTINYACTCA OT
MOJ'I&IpHOfI MacCChl BC€IICCTBA (1), BBIUUCIIACM PA3HOCTb M OIPCACIIICM KOJHMYECTBO 4TOMOB
KHucJjopoaa, €ClIn  BCHIECCTBO  KHUCIOPOAOCOACPIKAIIHNE, niMm  as3oTa, €CJIn  BCUICCTBO
a30TOCOACPIKAIIICC.

Ilpumep 2. Beisequte hopmyiy BemiecTBa, coaepxamiero 82,75% yrnepona u 17,25 %
Boiopoaa. OTHOCHTENbHAS TNIOTHOCTh MApOB ATOTO BEIIECTBA MO BO3AYXY paBHA 2.

Hano:



w(C) = 82,75%
w(H) = 17,25%
D(Bo3n) =2

HaiiTn:

CxHy
M(Bo3ayxa) = 29r/mMomnb

M(CsH1o) =12 * 4 + 1 * 10 = 58r/mo1b

Pemenue:

1. [Tpumensiem Gopmymy (1)

M(B-Ba) = 29 r/momnb * 2 =58 r/MOb.

2. Haxonum xommuectBo atoMoB C o popmyie (2)

58z aonv ¥82,75%
n(C)= 122/ mome *100% =4

3. Haxomum konmuectBo atomoB H mo gopmyie (2)

58z f atonw *17.25
n(H) = 12/ atone *100% =1

4. BeruncisieM moisipayro maccy CaHio
M(CsHio) =12 *4 + 1 * 10 = 58r/mo7b
5. BriuncnenHas MossipHas Macca coBnazaer c (1), 3ajayda perieHa.

Otset: C4H1o

3agaHus 1719 caMOCTOSITeIbHON padoThI:

1. Haitnure MoseKy sipHy o (hOpMYITy YIJIEBOJOPO]Ia, MaccoBas JI0JIsl BOJAOPOIa B KOTOPOM
cocraBnsieT 15,79%. OTHocUTenbHas TUIOTHOCTH TMApoOB AITOTO BEIIECTBA MO BO3AYXY
cocTaBiseT 3,93.

2. Haiingute Mosnexkynsipayto popmyiy yrieBoJopoaa, MaccoBasi JoJsl yriaepoaa B KOTOPOM
coctaBisieT 81,8% OTHOCUTENBbHAS TUIOTHOCTH BEIIECTBA 1O a30Ty paBHa 1,57.

3. MaccoBast ponst yriepona B IukiIoankaHe coctaBisieT 85,71%. OtHocuTenbHas
IUIOTHOCTh €ro MapoB MO Bo3ayxy paBHa 1,931. Haiinute monekynsapuyro ¢opmyny
nuKJjoankaHa. Hanumure cTpykTypHyto hopmyity

4. TTpu cropanuu 11,2 r. YrieBonopoa MoxyduiIn OKCUJ yriaepoaa Maccoi 35,2 T u Boay
Mmaccoi 14,4 r. OTHOcUTENbHAS MIIIOTHOCTH 3TOTO YIVIEBOJOPOJA MO BO3AyXYy paBHa 1,93.
BriBeaute MonekyssipHyto Gopmyity

5. llpu cxuranuum 2.2 1. BemiectBa nouyuwid 4,4 r okcuaa yriepojga u 1,8 r. BOJIBL
OtHOocuTeNnbHAsA IUIOTHOCTh BeHIecTBa 1O Bojgopony paBHa 44.  Omnpexpenute
MOJIEKYJISIpHYIO (hOpMyITy BellecTBa.



JIABOPATOPHASA PABOTA Ne2
TEMA: /IueHoBbIe yIia1eBOA0POAbI
O3HakoMIIeHHE € KOJJIEKIMeH KaydyKOB M 00pa31liaMu U3/1eJIuil U3 pe3uHbI
KosunvecTBO 4acos - 2 4.

@opMa opraHu3anMu 3aHITUSL: UHOUBUOYAIbHAS
@opMa 0TYETHOCTH 10 3AHATHUIO. 3an0HeHHbll Onank 113

Llenv padompl: 03HAKOMUTHCS C 00pa3LAMU Kay4yKOB U PE3UH, U3JCIUSAMH U3 HUX; U3YUUTh
CBOMCTBA Kay4yKOB U PE3HH

LQ Kayuyxku — nacTHyHbIC MaTepUalibl, U3 KOTOPHIX MIYTEM CIICIHAIBHON 00pabOTKH MOIydatoT
pesuny. CpIpoil KaydyK JUIOK, HEMpOYeH, a NpuU HEOOJBIIOM TMOHMKEHUH TeMIepaTypbl
CTAaHOBUTCA XpYHNKHUM. UTOOBI MpHUIaTh M3rOTOBJICHHBIM U3 KaydyKa U3JEIUsIM HEOOXOAUMYIO
IPOYHOCTh U 3JaCTUYHOCTh, KaydyK IIOJBEPraloT BYJKaHU3AallUM — BBOJAAT B HETO CEpy U
HarpeBaroT. BynkaHN3upoBaHHbIN KaydyK Ha3bIBA€TCs PE3UHOM.

Harypanbnsiii kayuyk (HK) mpeacraBisier BBICOKOMOJIEKYISIPHOE COCAMHEHHE -  MOJIUMED
dopmyna koroporo (- CH2—C=CH - CHz-)n
/
CHs
Cunrernueckue kayuyku (CK) npousBoasT pazHoro Buja.
CKb — mnpoayKT COBMECTHOH moiumepu3anuu OyTajueHa ¢ APYTMMH HempelelbHbIMU
YIJI€BOIOPOAAMH.

®opmyina CK (- CH2—CH=CH-CH2 - )n
BbinosiHeHue padoThl

OsHakomnenue ¢ konnekyueti  «Kayuyku u obpasyvt  uzdenusi u3 pesunwvly. CpaBHUTE
ANIACTUYHOCTh Kaydyka M pe3uHbl. [loodepeqHo pacTSHUTE TMOJOCKHM Kaydyka WU PE3UHBI
OJIMHAKOBOTO pa3Mepa M u3MepbTe HX AnuHy. Kakoil oOpaser] MOJHOCThIO BO3BpAIACTCs B
HCXOJIHOE COCTOSTHME? Y Kakoro Marepuasa 3JIaCTUYHOCTH Bbilie? B KUTISIIYyI0 BOy TOMECTUTE
Ha 5 MUH MOJIOCKH KaydyKa U pe3uHbl. BO3bMUTE TUTENBHBIMU IIUMIIAMHU TOJIOCKU U OBICTPO MX
pactsaute. Kakoit m3 00pa3iioB SBISETCS TEPMOIUIACTUYHBIM? PaccMOTpUTE KOJIJIEKIIMIO.
3anumuTte 00paslbl KaydyyKOB W MX OTIWYHE IO COCTaBY. 3amuIIuTe 00paslbl WM3AETHH U3
PE3UHBI U UX IPUMEHEHHUE.

Jannbie HaOIOIEHUI 3aHECUTE B TAOJIHUILY.

O6pa3ibl du3nyeckue cBONCTBa [Ipumenenue

CoopmysmpyiiTe BIBOJ 110 padore.



JIABOPATOPHAS PABOTA Ne3
TEMA: ApoMmaTuuyeckue yrjieBoa0poabl
O3HakoMJIeHHE C KOJJIEKIMAMEI 00pa3uoB He(TH, YIJisl U NPOAYKTOB UX NepepadoTKu
KosunyecTBo yacoB - 2 4.

@opMa opraHu3anMu 3aHITUSL: UHOUBUOYAIbHAS
@opMa 0TYETHOCTH 10 3AHATHUIO. 3an0HeHHbll Onank 113

Ilenw padomboi: Ha OCHOBE KOJUIEKIIUOHHOTO Marepuaia 03HAKOMUTBCS
C oOpa3uamu He()TH, YISl ¥ IPOAYKTAMHU UX NepepadOTKH.

LATTpuponHbIME  MCTOYHUKAMH — PA3JIMYHBIX  YIIIEBOJOPOIOB  SBISIOTCA HE(Th, yrodb,
IpUpPOAHBIN ra3. Bce nepeunciaeHHOE SBISETCS UCTOYHUKOM IOJIYYEHHS] 3HEPIMH, a TaKkKe
BAXHEHIINM XMMHYECKUM CBIPBEM.

Hegmb — 310 )xuaxuii, roprounii MaciooOpa3HbIii MHUHEpaj, MMEIOUIHA OKpPacKy OT CBETJIO-
KENTOW 10 TEMHO-KOPUYHEBOM, Jerde BOAbI M IPAKTUUYECKH B Hell HepacTBopuMa. Hedrtb
COCTOMT U3 aJIKAHOB, LIMKJIOAJIKAHOB U apOMaTHYECKUX YIJIEBOJAOPOIOB.

Yeonv comepxur 65 — 90% yriepona. Yrojp 4epHOro LBETa TBEPAOE BELIECTBO OTINYAETCS
0O0JBIION INIOTHOCTBIO U OJIECKOM.

BbinosiHeHue padoThl
1. O3nakomyieHue ¢ Kosuiekimen «HedTh U IpOayKTHI €€ repepaboTKm.
Paccmotpute Komekiuio. 3anumuTte oOpas3ipsl HeYTH W UX OTJIMYME MO COCTaBY. 3alMIIUTE
IPOAYKTHI IEpepabOTKU HEPTHU U UX IPUMEHEHHUE.
2. O3Hnaxomnenue ¢ Kollekyueli «Y2oib u npooykmul e2o nepepabomxuy. Paccmorpure
KOJUICKIIMIO. 3amuImuTe o0paslbl yris W WX OTJIMYKME MO COCTaBy. 3alUIIUTE MPOIYKTHI
nepepaboTKU yIiisl U UX IPUMEHEHHE.

Jlannble HaOMIOIeHMI 3aHEecUTEe B TaOIUILY.

O6pa3ibl du3nyecKue cBONCTBA [Ipumenenue

1.Heds
1.1.

2. Yroae
2.1.

CoopmysmmpyiiTe BBIBOJ 110 padoTe
INPAKTUYECKOE 3AHSTHUE Ne5

TEMA: ApomaTuyeckue yriieBoaopoabl
CocraBiieHue U pelllecHHe TeHeTHYEeCKUX Heno4YeK

KoJsmyecTBo yacoB -2 4.
®opmMa OpraHu3aluuM 3aHATHS: UHOUBUOYANbHAS
®opma 0THETHOCTH MO 3AHATHIO. 3an0HeH bl Onank [13
Llenv pabomsr: 00001IeHHE 3HAHN, YCTAHOBIICHHE T€HETUUECKON CBS3H MEXKIY Pa3TUUHBIMH
KJIaCCaMU MPeeNIbHBIX YIIIEBO0POJIOB.
LAl enemuueckum wHasbiBaeTCs psifi BELIECTB — MPEACTABUTENEH DasHBIX KIIACCOB,

SABIAOIINXCA COCIMHCHUSIMHU OHOTI'O XHUMHUYECKOI'O DJICMCHTA, CBsI3aHHBbIX,
B3aUMOIIPCBPAICHUAMNU U OTpaXarolIux O6H_IHOCTB IMPOUCXOKACHUA OTHUX BCHICCTB. I[JI)I




yCHICHOTO PCIICHUA T'CHCTHYCCKUX MCIIOYCK HCO6XOIII/IMO IIOMHUTb XHUMHYCCKUC CBOﬁCTBa,
CIIOCOOBI MOJYYCHUA N3YUYCHHBIX KJIACCOB OPraHNMYCCKHUX BCUICCTB.

HOpH[[OK BbIINIOJTHCHUSA 3aJaHUA:

1. 3anumure NENOYKY MpeBpameHuil GopMyIaMu XUMHUECKUX BEIICCTB;
2. Han crpenkamu Hanummrte (opMyiny BelIeCTBa, MPU B3aHUMOICHCTBHH C KOTOPBIM
o0Opasyercs Mocienylee BEeecTBO;
3. CocraBbTe ypaBHECHHUS PEAKIINH, YKOKUTE YCIOBHS MPOXOKICHUS PEaKIINH;
3anaHus AJs1 CAaMOCTOATEIbHOM padoThl (HA BLIOOP 3 LENnoYKH):

1. KapOua kanpius— anetuiaeH —0eH301

2. MertaH — aneTuieH — XJopaTaH — OyraH — OyTtaaueH-1,3 — kaydyk

3. KapOun xanpiusi — aneTwieH — 3TaH — XJIOpITaH — OyTaH — YIJICKHUCIIBIHI ra3
4. IlpupoaHslii ra3—aneTHIeH—0eH30J— LUKIOT€KCaH —TeKCaH

5. CHs—CH3CIl—C>Hg—C2H2

JIABOPATOPHAS PABOTA Ne4

TEMA: Kuciopoaocoaepxauye OpraHudyecKkue coeuHeHus
PacTBopeHue riMiepuHa B Boje U B3auMojeiicteue ¢ rugpoxcuaom meau (11)
KosnuecTBo 4acos - 2 4.

®opma OpraHu3aluy 3aHATHA: UHOUBUOYATIbHAS
®opMa 0TUYETHOCTH 110 3AHATHIO. 3anoaHenHbli O1ank 113

Ilenv _padomsi: vcciaenoBaTh pPACTBOPUMOCTH TJIMLEPUHA B BOJIE; OBJIAJICHHME HaBBIKAMU
IPOBEIEHUS XUMHUYECKUX OIBITOB, C COOJIIOJICHMEM MpaBUI TEXHUKH OE30MacHOCTH,
MOJITBEP K IAOIIUX CBOMCTBA IIUIIEPUHA.

PeakTuBbl U oO0OpylOBaHMe: IITaTUB C MPOOMpPKAaMH, MUIETKH, JAEp)KaTellb, TOpelika,
CTEKJISTHHAS Tajiouka. PacTBOpHI BellleCTB: IIIUIIEPHHA, THIPOKCHIa HAaTpusl, cyibdara meau (11),
JUCTWIJIMPOBaHHAs BOJIA, STUJIOBBIN CIIUPT.

L Cnupmur.

XUMHUYECKHE CBOMCTBA CIIUPTOB OOYCIOBJIEHBl B OCHOBHOM pa3pbIBOM CBSI3U KHUCIOPOJI —
BOJIOPOJI, @ CBS3b YIJIEPOJI — KUCIIOPOJ OCTaeTcsl He3aTpoHyTol. CiupThl aMPOTEpHBI U OOBIYHO
HE SIBJISIFOTCS HU CUJIbHBIMU KHCJIOTaMU, HU CUJIBHBIMU OCHOBaHUSIMHU.

1. CroupTsl J1€TKO B3aMMOAECHCTBYIOT C METAITMYECKUM HATPUEM:

C2HsOH + 2Na = 2C2HsONa + H>
2. MHOroaTOMHBIE CIIUPTHI B3aUMOCHCTBYIOT C HEPACTBOPUMBIMU OCHOBAHUSIMHU:

CH>0OH H2C\— 0]

Cu
CHOH +CuOH), — HC=0  +2H,0

CH20OH H.C — OH
cunuit pactBop — riurepar meau (11)



3. Ilpu OKHCIIEHNH 3TUIIOBOTO CIUPTA B KMCIION cpeie 00pa3yeTcs BEIEeCTBO — albACTH],
COJEpKALIUM aNbJIEerUIHYIO TPYIITY.
C2HsOH + [O]—/» CH3;— COH
YKCYCHBIH aJIbJAErH]L
BoinosHenue padoTbl
Pacmeopenue enuyepuna 6 60de u e3aumoodeticmsue ¢ 2uopokcudom medu (11).

1. B mpobupky ¢ 0,5 M rimiepruHa nuneTkon a06aspre Boay (1-2 Mir) HEOOMBIIMMU TOPUUAMHU H
NAJIOYKON mepemernaiite coaepxumoe. YOeauTech B PACTBOPUMOCTH TJIMIIEPHHA B BOJE.
Hccnenyiite pacTBOpUMOCTb B BOJE ATHJIOBOro crnupra. CpaBHHUTE IPOLECC PACTBOPEHMUS
IJIMLEpUHA U 3TUIIOBOTO CIIUPTA.

[TosnydyeHHbIE pacTBOPBI UCHOJIB3YUTE AJI MPOBEACHUS KaueCTBEHHOM PEAaKIUU C TUIPOKCHIOM
meau (11).

[Monyunre ruapokcun menu (I1), mobGasmsist k 2 mu pactBopa cynbdparta menu (Il) mo kammsm
pacTBOp THApPOKCHIA HATpusi 10 oOpa3oBaHus roayboro ocajnka. K nomaydeHHOMY ocajky
no6aBbpTe 2-3 Kaluld pacTBOpa TIHMIIEPHHA, BCTPSXHUTE NMPOOMPKY M HAOIIOAaliTe M3MEHEHHE
okpacku. Kak M0XHO 00BbsACHUTH HaOIIOACHUSA?

2. IlponenaiiTe aHATOTUYHBIN OMBIT C STHIOBBIM CITUPTOM. [IpOMCXOINT 1M U3MEHEHHE OKPACKU TTPU
nobasienuu crnupta kK ruapokcuay meau (11)? O6bsacHuTe HabMIOAEHUS U CeNailTe BBIBOIBI.

XoJ onbITa HaOmronenue YpaBHEHUE peakIuu BriBon

Omzrit 1.

Ompit 2.

Cdopmyaupyiite BbIBO/ 10 padoTe

JJABOPATOPHAS PABOTA Ne5
TEMA: Kuciopoaocoaepxauye OpranHudecKue coeinHeHus
CBolicTBa YKCYCHOI KHCJIOTBI
KoandyecTBO 4yacosB - 2 4.

®opma OpraHu3aluuM 3aHATHS: UHOUBUOYANbHAS
®opMa 0TYETHOCTH 110 3AHATHIO. 3an0HeH bl Onank 113

Ilenv pabomel: oBnajieHWEe HABBIKAMU TMPOBEJICHHS XMMUYECKHUX OIBITOB, C COOJIOACHUEM
MPaBUJI TEXHUKH 0€30IIaCHOCTH, MOATBEPKAAIOIINX CBOWCTBA YKCYCHOM KUCIIOTHI.
PeakTuBBI 1 000pyAOBaHHUeE: IITATUB C IPOOUPKAMHU, JAepKaTellb, TOPEIKa, YKCYCHas KUCIIOTa,
TUAPOKCUJ HAaTpusl, STWIOBBIM CHUPT, KOHLUEHTPUPOBAHHAS CEpHas KHUCJIOTa, METAJUIMYECKUN
MarHuii, UUMHK, CUHUH JaKMyc, XJOpWJ HaTpus, HUTpar cepebpa (l), MypaBbHHas KHCIOTa,
pa30aBJIeHHBIN PACTBOP aMMHAKA.
LA Kap6onosvie kucromei.
Kap6oHOBBIMM KHMCITOTaMU Ha3bIBAIOTCS OPraHUYECKHE BEIIECTBA, COJAEPIKAIINE OJHY WU
HECKOJIbKO KapOokcmibHbIX rpynn — COOH.
XHWMHYECKHUE CBOMCTBA
1. Ilpu auccoumanyu oOpa3yroT HOHBI BOJOPOJIA:
R —COOH — R—COO" + H*
2. PearnpyroT ¢ akTUBHBIMU METAJIJIAMH U UX OKCHJIAMHU, CO ILEJI0YaMHU:
2CH3COOH + K =2CH3COOK + H»
arerar Kauus
CH3COOH + KOH = CH3COOK + H20
3. B3aumoeicTBYIOT cO ciupTaMu ¢ 00pa30BaHUEM CIIOKHBIX 3(HUPOB:
CH3—C=0 +H—0—CHs - CHs—C=0 +H0




OH O —CzHs
ATHUIIOBBIH 3(UpP YKCYCHON KUCIIOTHI

BoinosiHeHHe padoThI
1. Auccoyuayus ykcycumou xuciomwei. B mpobupky npuierite 2min pactBopa CH3COOH wu
no6aBbTe | KarIro CUHEro JakMyca. 3anuiuTe HabIIoAeHN B XUMHYECKYIO PEAKIIUIO.

2. Bzaumodelicmaue YKCYCHOU KUCIOMbl ¢ AKMUSHLIM Memaniom. B 1Be MpoOHpKU HaJICHTE 110
1 M1 pacTBOpa YKCyCHOM KHUCIOTHL. B 0fHY MpoOHMpKY BCHIIbTE HEMHOI'O CTPY’KEK MarHus, a B
JPYTYIO — HECKOJIBKO IpaHyJl LMHKA. 3alUIINTe HAOIIOACHHUS U XUMUUYECKYIO PEAKIIHIO.

3. Bzaumooeticmaue YKCYCHOU KUCA0mul co cnupmom. B npoOupky mpuiieidte 2 M YKCYCHOU
KHUCJIOTBI, 2 MJI 3TWJIOBOTO CHUPTAa M 2 MJI KOHII. CEpHOM KHUCIOTh. CMech mepeMelianTe u
MeJIEHHO HarpeiTe, Ho He kumsitute. OOparuTe BHUMAHKUE Ha MOSBUBIIUICS 3amax. 3amuiiTe
HaOmoaeHus. [loaydeHHyI0 ropsiayIo CMECh MepesieiTe B IPOOUPKY C HACHIIIICHHBIM PAaCTBOPOM
XJIOpHJIa HATPpHsL. 3alUIIATE HAOFOICHUS U XUMUICCKYIO PEaKIIHIO IMOTydeHUs dpupa.

4. Oxucnenue mypasburoii Kuciomoi okcudom cepedpa (1). B unctyro npoOupky HajenTe 2 mi
CBEIKEIIPUTOTOBJICHHOTO pacTBOpa C MaccoBoM moisieid HUTpara cepedpa () 0,02. JloGaBbTe
HEMHOTO pa30aBIEHHOTO pacTBOpa aMMHAaKa 10 PACTBOPEHUS IMOSBHUBILETOCS OCaaKa. 3aTeM
N00aBbTE€ HECKOJIBKO KaIleJIb MypaBbUHOW KHCIIOTBI U MPOOMPKY CO CMECHhIO HarpeiTe B Kojibe ¢
ropsiuer BOJOM.

Xox onbiTa Habmroienue YpaBHEHHE peaklInu BeiBog

Ommprr 1.

OmnrIT 2.

OmsrT 3.

OmriT 4.

CoopmysmmpyiiTe BbIBOJ 110 padore

JIABOPATOPHAS PABOTA Ne6

TEMA: Kuciiopogocoaep:xkamnue OpranHn4ecKue coenHeHnst
KauecTBeHHasi peakiusi Ha KpaxmaJj U ee MPpUMeHeHHe
KoauuecTBo 4acos - 2 4.

®opma OpraHu3aluuM 3aHATHS: UHOUBUOYANbHAS

®opMa 0TYETHOCTH 110 3AHATHIO. 3an0HeH bl Onank 113

Heny _padomobl: SKCICPUMEHTAIBHO JOKa3aTh MPUCYTCTBHE Kpaxmalia B Pa3IUYHBIX
MPOJYKTAaX MUTAHUS.

OOGopynoBaHue W PeaKTHUBbI: IITATUB C MPOOMPKAMHU, MUIETKH, CIHUPTOBKA, CIUYKH,
poOUpKOIEpIKaATENb; pa30aBIeHHBIA KpaxMallbHBIN KJeicTep, pacTBOp oda B Hoauae Kajwus;
KapTodens, Oenbiii xJ1eb, 3eeHoe 10JI0KO.

LA Kpaxman upexacrapiser coOoi Oenblii aM(OTEPHBIA MOPOIIOK, HEPACTBOPUMBIA B
XO0JIOTHOU Bojie. B ropsiueit Boje kpaxman cHadajga HaOyxaer, a 3aTeM JaeT BA3KHHM pacTBOD,
KOTOPBIN Ha3bIBAETCS KIEHCTEPOM.




Kpaxman sBisieTcs CMEChIO NOJMCaxapua0B, MOTOMY HE JAacT PEaKIUil, CBONCTBEHHBIX
MoHocaxapuaam. OH He 00J1alaeT BOCCTAHOBUTEIILHBIMH CBOWCTBAMHU — HE 00pa3yeT KpacHOTo
ocazka okcuaa meau (1).

I[pu neiicTBUM MUHEPATBHBIX KHCIOT KpaxMail THIPOJIU3YETCS 10 TIIFOKO3BI.

(CsH1005) n + N H20 — nCeH1206
XapakTepHON peakuued Ha KpaxMall SBISETCA PeaklMs €ro ¢ pacTBOpPOM Hona -
pacTBOp OKpAIIMBACTCA B MHTCHCUBHBIM CHHUH 1IBET.

BbinosiHeHne padoTbl
B mpobupky c 2-3 miu kpaxmajabHOro Kieicrtepa 100aBbTe 2-3 Kaluld pacTBopa ioja
B HomuctoM kaimuu. Uto HaOmomaere? Harpesaiite comepskumoe mpoOupku. [Ipu HarpeBanuu
CUHSS OKpacKa HCUYE3aET, HO MPU OXJIAKICHUM MOSBIsIETCSl BHOBb. Kak Bbl AymaeTe, mouemy?
Kaprtodens, 3enenoe s010k0 M xyied pa3pexbTe M HAHECUTE KaIUIIO pacTBopa Hoza
B Hou/e Kanus Ha HOBEPXHOCTh cpe3a. Yro Habmonaere?

XO0JI oIbITa HaOmronenue YpaBHeHUE BriBox
peakuuu

Cdopmyaupyiite BbIBO/ 10 padoTe

JIABOPATOPHAS PABOTA Ne/

TEMA: A3zorocoaepxaiue opranuyeckue coequnenus. Ilonumepslt.
«CBolicTBa 0e1K0B»
Kosan4yecTBo 4acos - 2 4.

®opma OpraHu3aluuM 3aHATHS: UHOUBUOYANbHAS

®opMa 0THYETHOCTH 110 3AHATHIO. 3an0HeH bl Onank 113

Llenv _pabompl: oBnageHUE HABBIKAMHU IPOBEIECHUS XUMHUYECKUX OIBITOB, MOATBEPIKIAIOIINX
cBOMcTBa O€JNKOB M HMX HAaXOXXJEHHE B MPOJIYKTaX MHUTAHUS; MO3HAKOMHUTHCS C PEaKIHsIMH,
JTOKa3bIBAIOIIMMH HaJ4Ke B OEJIKaxX apoMaTHUeCKOro KOJbIla U NENTH/IHBIX CBSA3EH.
OOopynoBaHHMe M peaKTHUBBI: LITaTUB C MpoOUpKaMH, AepKaTellb, Topeika, ciudyku. PactBop
HHUTpaTa CBUHIA, MOJOKO, MSCHON OYJIbOH, STHJIOBBIA CIUPT, pacTBop cyiabdara meau (I1),
pactBop menoun NaOH unmu KOH, pactBop simuHoro 6enka, a3otHas kuciota (1:3).

LQ Benxamu unu 6enkosvimu sewjecmeamu, Ha3bIBAKOT BHICOKOMOJIEKYIIAPHBIE TIPUPOIHBIE
MIOJIMMEPBI, MOJIEKYJIBI KOTOPBIX IOCTPOEHBI U3 OCTATKOB AMUHOKHCIIOT, COEAUHEHHBIX aMUIHON
(menTuaHON) CBA3BIO.

benku - amdorepusie snekrponutsl. [Ipu onpeaeneHHoMm 3HaueHuM pH cpeabl uyucio
MOJIO)KUTEIBHBIX M OTPULIATENIBHBIX 3apsiIoB B MoOJIeKyle Oeiaka OAMHAKOBO. DTO OIHO W3
OCHOBHBIX CBOMCTB OeJIKa.

[lon neiictBueM BHemHUX (AKTOPOB (TeMIEpaTypbl, MEXaHHMYECKOrO BO3JCHCTBUS,
JNEUCTBUS XUMHUYECKMX AareHTOB) IPOMCXOAWT W3MEHEHHE BTOPUYHOM, TPETUYHON U
YETBEPTUYHON CTPYKTYp OENKOBON MakpomoJeKyibl. [lepBuuHas cTpykTypa, a, cieoBaTeiabHo,
U XUMHUYECKUH coCTaB Oenka He MEHseTCsl.

BbinosiHeHune padoTsl
1. Pacmesopenue 6enxkos 6 6ode. B mpoOUpKy ¢ BOJION MOMECTUTE HEMHOTO KypHHOTO OeiKa U
nepeMeniaiTe CTeKISHHON MajgoyKoi. 3anuimuTe HaOIro e HMSL.




2. ObHapyoicenue 6enkos 8 Mouaoke u macHoMm Oyivone. B omHy mpoOUpKy mHpuienTte 4mi
MOJIOKA, a, B JIPYTyIO MPOOUPKY 4MJT MSICHOTO OyJbOHA U B KKIYIO MPOOUPKY M00aBbTE 4MIT
menoun NaOH wu 2mn pactBopa comu CuSOs. llosiBnenune XapakTepHOro (PHOJIETOBOTO
OKpalllMBaHUs yKa3bIBaeT Ha HaNU4yue Oeska. 3anuinuTe HabIoIeHUS.

3. Jlenamypayus 6eaxa cnupmom, pacmeopamu cojieti maxiCeblx Memauilos U npu HacpesaHuu.
[TomryueHHBI B MEPBOM OIBITE PacTBOpP KypuUHOro Oesika paszieiire B Tpu npodupku. B onny
npoOUpKY MpUICHTE STUIOBBIA CIUPT, BO BTOpPYK pactBop HuTpara cBuHia PDH(NOs3), , a
TPEThbIO MPOOUPKY HarpelTe. 3anunTe HabIt0ICHUSI.

4. Bzaumooeiicmsue pacmeopa Oeika ¢ azomuou kuciomou. B mpoOUpKy BHECUTE 5 Karenb
BOJHOTO pacTBOpa Oenka M 5 Kaleilb pacTBOpa a30THOW KHCIOTHL. IlomyduBrimiicss Oenblid
ocasiok HarpeiTe. Kak n3amenunacy okpacka?

5. Bzaumooeiicmsue benka ¢ cuopoxcudom meou (11). B npoOupky BHecHTe 5 Kareiab BOJHOIO
pacTtBopa Oenka M J00aBbTE CBEXENPHUroTOBIEHHBIH Tuapokcun menu (). HobGapnsiite mo
KaIlJIsiM pacTBOP IIENIOUH 10 MOSIBICHUS (PUOIETOBOTO OKpAIIUBAHHUS.

XoJ onbITa Habmronenue YpaBHEeHHE peakiu BeiBog

Omsrit 1.

Ompit 2.

OmzrlT 3.

Omwrt 4.

OmnrIT 5.

Cdopmyampyiite BbIBOJ 110 padore.
MNPAKTUYECKOE 3AHSITHUE Ne6

TEMA: OcHoBHBIE IOHATHS XUMHH
«Ctpoenne aroma»
KoaunuecTBo yacos -2 .
®opmMa OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS

®opmMa 0THYETHOCTH 110 3AHATHIO. 3an0HeH bl Onank 113

Ileab pa0doThl: HAYYUTHCS COCTABIISTH JIEKTPOHHBIE CXEMBI CTPOEHHUS aTOMOB, 3JIEKTPOHHBIE
(GhopMyJIBI aTOMOB U COCTaB SAPA.

OcHauenue: ooopyoosanue — lleprognueckas cucreMa XuMuueckux siuemeHTos /1. U.
Menneneena.

3aganue. OnucaTh CTPOEHUE aTOMOB HATPUS U XJI0pa MPU OMOIIH IEKTPOHHON CXEMBbI
CTPOEHUS aToMa, JIEKTPOHHON (POPMYIIbI aTOMA U COCTaBa SAPa).

Oo6pa3en BbINOJIHEHUNA HA IPUMEPE aTOMOB AIFOMUHMS U CEPhL.

1). DaekTpoHHAs cXeMa CTPOEHMSI ATOMA. 27 32
+13A12¢” 8¢” 3¢ +16 S 2¢" 8¢ 6¢”

[TosicHUTB: T/e 3apsif sApa, MAaCCOBOE YHCIIO, CKOJIBKO SHEPTETHYECKUX YPOBHEH, CKOJIBKO Ha
Ka)XJIOM YPOBHE 3JIEKTPOHOB, HA KAKOM YPOBHE M CKOJIbKO BaJ€HTHBIX 3JIEKTPOHOB.




DJIeKTpoHHas ¢opMyJia aTOMa.
Al:1s? 25? 2p® 352 3p! S: 1s? 22 2p°® 352 3p*

[osicauTe, Kak yuTaeTcs 3Ta Gopmysa, 4To OHA 0003HAYAET.

Cocras siapa.

B sinpe pacnonoxeHbl HyKJIOHBI — IPOTOHBI U HEHTPOHBI:
Al umeer B siape — 13 mpoToHOB U 14 HEUTPOHOB.

S umeer B sape — 16 npoToHOB U 16 HEUTPOHOB.

[TosicHUTE, KaK MOKHO Y3HATh O KOJIMYCCTBC IIPOTOHOB U KaK paCCYUTATh YUCIIO HeﬁTpOHOB B
aToMC.

CrneJaiiTe BBIBOJ K MPAKTHYECKOH padoTe 00 0COOEHHOCTAX CTPOCHUSI aTOMOB METAJLJIOB U
HEMETAJIJIOB.

IHNPAKTUYECKOE 3AHSATHUE Ne/

TEMA: OcHoBHBIC NIOHATHS XUMHH
Tunsl XuMHu4YeCcKOH CBA3H
Koun4yecTBO 4acos -2 4.
@opMa opraHu3anuu 3aHIATHSL: UHOUBUOYAIbHAS

®opMa 0TUYETHOCTH 10 3AHATHIO. 3aN0aHeH bl Onank 113

Ilenv pabomor: HAYYHUTHCA ONIPCACIIATh TUIL XHUMHYECKOH CBSI3U B XHMHUUYECKUX COCOUHEHMSIX.

LMHorue cBOHCTBA XMMHYECKHX COEIMHEHUI 3aBUCAT OT TOrO, KAKOB THIT XUMUYECKON CBS3U
MEXJy aroMaMmu, OOpa3yloIMMHU 3TO coenuHeHue. Tak, BemecTBo, 00pa30BaHHOE aToMaMu
HATpUs — 3TO MeTall cepedpucToro IBera. BemecTBo, 00pa3oBaHHOE aToMaMu XJopa —
AOBUTBHIA Tra3, a IOBapeHHas COJb, COCTOsIAs W3 aTOMOB HaTpus M XJjopa — Oernoe
KpUCTAIIMYECKOe BemecTBO. OTYero ke MepedyrCIIEHHbIE COSAMHEHHSI CTONb PA3JIUYHBI IO
cBouM cBoictBam? [lompobyem B 3TOM pazoOpaThCsi.

BaM u3BecTHO, 4TO aTOMBI MOTYT COEAHHSTHCS APYr C APYroM ¢ 0Opa3oBaHUEM MPOCTHIX U
CJIOKHBIX BCUICCTB. HpI/I COJIMKEHNH aTOMOB HX OJICKTPOHHBIC 000JI0UKH BCTYIIAIOT
BO B3aMMOJICHCTBUE U MEXKIY aTOMaMH 00pa3yeTCsl XUMUUECKAsl C8513b.

Xumuyeckasi CBfi3b — JTO CHJIBI, YACP)KMBAIOIIME aTOMBI B MOJIGKYJIaX M KpPHUCTaJUIaX.
CnocoOHOCTh aToMa 00pa3oBbIBaTh OOJbIlIee WM MEHBIIEC YHCIO XUMHYECKHX CBsI3ei
C JpyruMu aroMaMu 3aBHCHT OT 4YHUCJIa HUMCIOIIUXCA Yy HEr0 BAJICHTHBIX JJICKTPOHOB M
CBOOOTHBIX OpOHUTAJIEH.

B 3aBucuMocTu oT ocoOeHHOCTeH aToma (€ro AJIEKTPOHHOW KOH(GUTypanuu, 3apsna sapa u
paanyca) OH MOXET O0pa3oBBIBATH XUMHUYECKHE CBS3H PA3HOI0 THUNA C JPYTUMHU aTOMaMH.
XuMHudeckass CBSI3b 06pa3yeTc;1 3a CUCT TOro, 4ro Ipu COJIMKEHUH aTOMOB HUX HCCITapCHHBIC
AIIEKTPOHBI 00pa3yloT OOIIYI0 3JIeKTPOHHYI0 mnapy (OOMEHHBIH MeXaHH3M O0pa3oBaHMA
XUMHYECKOH CBsI3HM). B npyrux ciydasx aToM OJHOTO DIIEMEHTa IMPEIOCTABISIECT AJIEKTPOHBI,
a Jpyroii — cBOOOJHBIE oOpOHTaNU. B pe3ynbTare dNEKTPOHBI CTAHOBATCS OOLIIUMU
JJISL B3aHMOHeﬁCTBYIOIHHX ATOMOB M MCXKAY HHUMHU MOABIISACTCA XUMHYECKasd CBA3b ()IOHOpHO-



aKUENTOPHBIM MexaHu3M o00pa3oBaHUS XUMHYeckod cBsa3u). Ecnu oOpasyrorcs aBe oOmmx
AJIEKTPOHHBIX TAapbl, XUMUYECKYIO CBA3b HA3bIBAIOT JBOWHOW, €clid TpU — TpouHoW. MHorma
OJIMH M3 B3aUMOJICHCTBYIOIIMX aTOMOB MOXET OTTATHBATh K ce0e OOILIyI0 3JIEKTPOHHYIO Mapy.
Baxnyo ponb B 00pa3oBaHUU CBS3€i TOrO WM MHOTO THIA UTPAET JIEKTPOOTPULIATEIBHOCTh
JJIEMEHTOB.

JIEeKTPOOTPHLATEIBHOCTh — 3TO CBOMCTBO aTOMOB NPUTATMBATH 3JIEKTPOHBI, Y4aCTBYIOLIUE
B 00pa30BaHWU XMMHUYECKOH CBS3U. 3HAUEHHUE DIIEKTPOOTPULATEILHOCTH 3JIEMEHTa TEM BBHIIIIE,
YyeM TpyJHEe ero aToOMbl OTHAIOT CBOU DJIEKTPOHBI U YE€M CHJIbHEE NPUTATHBAIOT K cebe
AJIEKTPOHBI APYTUX ATOMOB.

AGCOTIOTHBIE BETUYHUHBI 3JIEKTPOOTPULIATEIIBHOCTH aTOMOB OYE€Hb MaJibl, IOATOMY JJIsl y100CTBa
00BIYHO HCIOJIB3YIOT OTHOCHUTEIIbHBIE 3HauYEHUs AJIEKTPOOTPULIATEIBHOCTH.
B npenenax nepuoInyecKOd CHCTEMBbl OTHOCHUTEJIbHAS JJIEKTPOOTPULATEJBHOCTh ATOMOB
3JIEMEHTOB YBEJIMYMBAETCS 110 NIEPUOAY CJIE€Ba HAIpPaBo, a MO Ipynne — CHU3y BBepX. CambIM
3EKTPOOTPUILIATENBLHBIM SBIISIETCS aTOM (TOpa.

THnbl XUMHYECKOM CBA3H

KoBajieHTHasi cBfA3b BO3HUKaeT B pe3yjibTare oOpa3oBaHus OOUIMX (CBSI3bIBAIOLINUX)
ANIeKTpOHHBIX Map. KoBajieHTHas nmoJisipHasi cBA3b 00pa3yeTcsl IpU B3aUMOJIEHCTBUU aTOMOB
C pa3HbIMH, HO HE PE3KO OTIMYAIOIIMMUCS 3HAUYEHUSIMU 3JIEKTPOOTPHLATEIBHOCTH (Pa3HOCTh
3HAQYEHUI OTHOCHUTEIIBHOW JJIEKTPOOTPUIIATEILHOCTH He TmpeBbimaer 2,6). Kak mnpasuio,
B 00pa30BaHUU CBsI3€H 3TOr0 BUJIAa yYaCTBYIOT aTOMBI pa3IMYHbIX HeMeTaiuloB. [Ipu sTom Gosee
AIIEKTPOOTPHUILIATEIbHBIA aTOM NMPUTATUBAET K ce0e OOIIYyI0 IEKTPOHHYIO Mapy U MmpuoOperaer
YaCTHYHBIA OTpULATEIbHBbII 3apsin. Bropoil atoMm (MeHee 3IEKTPOOTpPHUIATENbHBII)
NpHOOpETaeT YaCTUYHBIN MOI0KUTEJIbHBIN 3apsA/ TOH K€ BEIHMUNHBI.

Cxema 00pa30BaHusl KOBAJICHTHOW MOJIIPHOM CBS3M UMEET BUJ:

KoBajentnas HemoJsipHast CBA3b 06pasyeTc;1 npu B3aUMOJEUCTBUM aTOMOB C OJWHAKOBBIMU
SHAYCHHUAMU DJICKTPOOTPUIATCIBHOCTH. QHGKT‘pOHHafl Imapa HE CMCIIACTCA, WU AaTOMbI HEC
HpI/IO6pCTaIOT JIOTIOTHUTEIbHBIN 3apsn. Cxema 06p330BaHI/IH KOBaJICHTHOM HGHOHﬂpHOﬁ CBA3U
HUMECT BU:

Honnas cBsA3b 00pa3yeTcs IpU B3aUMOJICHCTBUN aTOMOB, PE3KO OTIIMYAIOIIUXCS IPYT OT JIpyra
0 3HAYEHHUAM  IEKTPOOTPHULATENBHOCTH. B pe3ynbrate  B3auMoaeWcTBUs — Oosee
AIIEKTPOOTPHLIATENIbHBIA aTOM HACTOJBKO OJIN3KO MPUTATHUBAET K ce0e IEKTPOHHYIO Mapy, YTo
npeodpazyeTcss B aHUOH — OTPULIATEIbHO 3apSHKEHHYIO YacTUIly (OTPHULIATENbHO 3apsKEHHBIN
HOH). MeHee 3JIeKTpOOTPHULIATEIbHBI aTOM CTAaHOBUTCS IIOJIOXKHUTEIBHO 3apsDKEHHBIM MOHOM
(kaTuonom). Kak mpaBwiio, B 00pa30oBaHHK CBSI3eH TOr0 THIIA yYaCTBYIOT aTOMBI MeTaia U
HeMeTala:



B Monekymnax KHMCIOT, OCHOBaHMH M COJE€H HPUCYTCTBYIOT CBSI3M HOHHOIO THIA, 4YTO
BBISIBJISIETCS, HAalpuUMeEp, IPU pPacTBOPEHMM ATHX BELIECTB B Bojae. B pacTBope Kuciora
pacnajaercs Ha KaTuoH Bogopona (H) u aHHOH KHCIOTHOTrO 0CTaTKa, pACTBOPMMOE OCHOBAHUE
— Ha KaTHOH MeTauia u ruapokcua-annon (OH"), pactBopumasi coslb — Ha KaTHOH MeTajlla
AQHMOH KHCJIOTHOT'O OCTaTKa.

MeTanauyeckasi ¢Bsi3b 00pa3yeTcs 3a CUET OTHOCHUTEIBHO CBOOOIHBIX JEKTPOHOB, KOTOPHIE
HaXoJATCS B IPOCTPAHCTBE MEXJy HOHAMU MeTajila, pacloIOKEHHbIMH B y3Jax
KPUCTAJNTUIECKOM PEIIETKH, U SBISIIOTCS OOIIMMU JIJISl BCEX HOHOB:

Boaopoanas cBsi3b 00pa3yercss MEXIy aTOMOM BOJOPOJA OJHOW MOJIEKYJIBl U aTOMOM CHJIBHO
anektpoorpunarensHoro anementa (O, N, F) ngpyroit momekynsl. Bomopomnas cBsi3b
XapakTepHa, HalpuMep, ISl PACTBOPOB CITUPTOB M aMHHOKHCIIOT B BOJIE.

B 3aBucumMocTH OT THIIAa XMMHYECKOM CBS3H B€IICCTBaAM CBOMCTBEHHEI Pa3HbIC€ arperaTHbiC
COCTOSTHHSI B OOBIYHBIX YCJIOBUSX.

Tun (Bu) ArperatHoe COCTOSIHHE
ITpumepsl
CBA3H Teepaoe KUJKOE | Ta3000pasHOe
KoBasieHTHas
+ + H,0, HCI
HoJIsIpHast
KopanenTHas + + + F2, Bra, anmas,
HENOoJIsIpHast (HeudacTo) rpadur
+
Honnas (kpucramnyeckue NaF
BEIIIECTBA)
Bce meraiel
Merannunueckas + ’
kpome Hg
Bonoponnas + + Bopa, ciuptsl

3aganus 1718 CAMOCTOAITEIbHOH PadoThI:



1. Onpenenute TUN XUMHUYECKOM CBSI3W B cienyroummx coeauHeHusix: a) Oz; 6) NaF;
B) H20;

r) CaCly; 1) Cl; €) CO2.

2. 3anumuTre cxeMbl 00pa30BaHUs COCIUHEHUN 3JIEMEHTAMHU C MOPSIKOBBIMH HOMEpaMHU:
a) 19 u 35; 6) 7 u 7; B) 34 u 8. HazoBure 3TN coeqMHCHMS. YKKUTE TUI CBSI3U MEXKIY
aTOMaMH.

3. JlBa »nieMeHTa, COCIMHCHHBIC KOBAJICHTHOH CBS3bIO, OOpa3ylOT ra3oo00pa3zHoe
COeMHEHHUE, KOTOPOE MOXKET TOpeTh ¢ oOpasoBanueM okcuaa cepsl (IV) u mapos Boasl. Ha
OCHOBaHUHU ITHX JAHHBIX OMpPEACTUTE, 0 KaKOM Ta3000pa3HOM COCIUHEHUH HJET PEub,
HaIUAIIUTE €ro MOJICKYISIPHYIO (GOPMYITY U CXeMy 00pa30BaHUsI XUMHUYECKOM CBS3U B 3TOM
COCIUHEHUHU.

4. Tlpu pasnoXeHUH SJICKTPUUYSCKUM TOKOM pacIulaBa BellecTBa oOpa3yercss OpoM u
METaJIJI TIIaBHOW MOArpyHmsl | rpymnmsl nmepuogudeckoi cuctembl. OmnpeeuTe NCX0aHOe
BEIIIECTBO, 3aAIUIIUTE CXeMy 00pa30BaHMs XUMHUYECKOU CBSI3U, YKAKUTE THI XUMUUYECKOU
CBSI3H.

B ncxomgHoM BerecTse MaccoBast 1oy metajuia- cocrasisger 0,223.

5. Hekoropoe BemiecTBO 00J1alaeT CIEIYIOUIMMUA CBOMCTBAMHU: OHO TBEPIOE, JIETKO
MpeBpaliaeTcs B JKUIKOCTh, HMMEET 3amax, IUIOXO pacTBopsieTcs Boje. Kakoit BunI
XUMHUYECKON CBSI3M XapaKTEePEH JIJIsl 3TOTO COCTUHCHHUS?

1

MNPAKTUYECKOE 3AHATHUE Ne8

TEMA: XumMu4ecKue peakumu
«Cocrasienue OBP u paccranoBka k03QpuIIHEHTOB METOA0M IJIEKTPOHHOI0 0ajIaHCa»

KoJsimyecTBo yacosB -3 4.
®opma OpraHu3aluy 3aHATHA: UHOUBUOYATIbHAS
®opMa 0TUYETHOCTH 110 3AHATHIO. 3anoaHenHbli O1ank 113

Llenwv padomoi: HayuNTHCS OTIIMYATh OKHCIUTENBbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP) ot
IIPOYMX PEAKIUM U COCTABIATh UX YPABHEHUS.

[0 /Tsixanue, cokUraHue TOIUIMBA B TOIMKAX MAPOBBIX KOTJIOB M JBMIATENEH MAIIWH, TOJy4EHHE
METAJIJIOB, CEPHOM, a30THOM W JPYTMX KHUCIOT, MPOU3BOJCTBO CTPOUTENIBHBIX MAaTEPHUAJIOB,
y10OpeHu 1 MHOTO€ Ipyroe HEBO3MOXHO 0€3 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.
YenoseuecTBO yke AaBHO Hcnonb3dyeT OBP, HO 10 HemaBHEro BpeMEHHM HE IMOHMMAIO MX
cymHocTk. Teopust OBP coznana Tonpko k XX B. CeroiHsi u3ydyeHue XUMHH 0€3 TOHUMaHUS
MexaHu3MoB OBP HEBO3MOXKHO.

Bce xumuueckue peakuMM MOKHO pa3[eluTh Ha MpoTeKawolue O0e3 HM3MEHEHHs CTeleHen
OKHUCJICHHS aTOMOB DJEMEHTOB U OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE. (OKHCINTENBHO-
BOCCTAHOBHTE/IbHbIE PEAKIIUM — 3TO PEAKLUHU, B KOTOPBIX MPOUCXOIUT U3MEHEHUE CTEIeHEN
OKHCJIEHHS aTOMOB JIEMEHTOB, BXOJSIIUX B COCTAB PEArNPYIOIINX BEIIECTB.

OxmnciieHneM Ha3bIBaeTCS MPOLECC «OTAAun» AJIEKTPOHOB aTOMOM, a BEILECTBO, COJEpIKallee
TaKkoi aToMmM, — BoccTaHoBUTesdeM. [Iporecc «mpucoenuHeHus» (MPUTATUBAHUS) HJIEKTPOHOB

! MaccoBas 10/ 3J€MeHTa B COeIMHEHUH (W) paBHA OTHOIICHHIO OTHOCUTEILHOM aTOMHON Macchl 3JeMeHTa

(Ar) x MorekymspHoil Macce coemuHenust (My) ¢ y4eToM YHcia aTOMOB 3TOrO 3J€MEHTa (X) B COCOUHCHHM:
X-A

r

W ; 00 Ar cM. MapuipyT Ne 8; o Berauciennn M cm. mapupyt Ne 3.



aTOMOM Ha3bIBAECTCSI BOCCTAHOBJIEHHEM, & BEILIECTBO, B COCTaB KOTOPOTO BXOJUT 3TOT aTOM, —
OKHCJINTeJIeM. B  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIUSAX MPOLECChl OKHUCICHUS U
BOCCTAHOBJICHUSI MPOTEKAIOT OJIHOBPEMEHHO. Y aroMa BOCCTAHOBUTENSI CTEIEHb OKUCICHUS
MOBBILIAETCS (OH OKUCISIETCS, «OTaBas» AJIEKTPOHBI), y aTOMa OKUCIIUTENS CTENeHb OKUCIICHUS
MOHUXKAETCs (OH BOCCTAHABIIMBAETCS, «IIPUCOCTUHSS AIEKTPOHBDI).

Jnst Toro 4yToOBI ONpENeNIUTh TNMPUHAICKHOCTh ypaBHeHUH peakiuii k OBP HeoOxommmo
OTpECIUTh CTEIICHH OKHCICHUS BCEX DJIEMEHTOB, OOpa3yIOIIMX HCXOJTHBIC BEIIECTBA U
NpOAYKTHI peakiuu. [lepenummre B TeTpaap ypaBHEHUS peakuuii (a) U (B), pacCTaBbTE CTEICHU

OKHCIICHHSI SJIEMEHTOB, 00pa3yoIuX BEIIeCTBA

s 1paBUIBHOTO HANMCaHUS ypaBHEHUU

OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKum”I

H€O6XOI[I/IMO OIpE€ACIINTG U paCCTaBUTh COOTBECTCTBYIOIIUE KO3(1)(1)I/IHI/IGHTBI.

AJNTOpuTM JIeficTBUIA IPH COCTABJIEHUN
YPABHEHHII OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKkIuii

1. 3anucarpb cxemy peakuuu — (pOpMyIIbI
MCXOJIHBIX BEIIECTB M MPOIYKTOB PEAKIIIH

Zn + HCl — ZnCl>, + H>

2. OHpe,I[eJ'II/ITb CTCIICHHU OKHCJIICHHA 2JICMCHTOB

+1 -1 +2 -1 0

0
Zn+HCl - ZnCl,+H,

3. CocTaBUTh ypaBHEHHE JJTCKTPOHHOIO
Oasanca. /{51 aToro cHayasa 3anucaTh B JIBE
CTPOKH, OJIHY O] JPYTO#, 3HAKU aTOMOB
3JICMCHTOB, Y KOTOPBIX USMCHAIOTCA CTCIICHU
OKHCJICHHUS, U YKa3aTh, CKOJIbKO 3JIEKTPOHOB
AOJDKHA MPUHATD W «OTAATh» KaxKaasd
YyacTula, 4ToObl MpuoOpecTH HOBYIO CTENEHb
OKUCJICHUA

Y amoma yunxa cmenens oxucnenus
nosviwiaemes om () 0o +2 — on omoaem 08a
anekmpoHa (oxucisemcs). Y amoma 600opooa
cmenenb oKucieHus noHudxcaemcsi om +1 0o 0
— OH npucoeouHsiem 00Ul 1eKMpoH
(6occmanasnueaemcs). B npasoii wacmu
ypasHenus ykazana monexyia Ha (0ea amoma
H). Ymobwl cobniocmu pasencmeo npasoii u
J1e8oU yacmeti YpasHeHus, clazaemoe 1e6ou
yacmu (H) nystcno ymnoorcumo na osa:
0 +2
Zn—2e=2Zn
0

+1
2H+28 =H,

4. B nony4eHHO! CUCTEME ypaBHEHUI HAUTH
TaKHe JIOTOJHUTEIbHbIE MHOKUTENH, YTOOBI
YHCJIO «OTAABAEMBIX» U YUCIIO IPUHUMAEMBIX
AJIEKTPOHOB OBLIIM paBHBI. MHOXKUTENH NTEPE]
3HAaKaMU 3JIEMEHTOB — KO3 PHUIIUEHTHI 115
YPaBHEHUS PEaKLUH

0 +2
Zn-2e =7n
0 0
2H+2e =H,
Amom yunka omoaem 06a 31eKmMpOHA, Amom
6000p00a npucoeouHsem 08a 31eKmpoHa —
O00NONHUMENbHbLE MHOMCUMENU PasHbL |

5. PacctaBuTh KO3 GUIMEHTHI B CXEMe
peakuuu (€IMHUIlY HE YKa3bIBaIOT)

Zn + 2HCIl — ZnCl, + H»

6. OCcyIecTBUTh IPOBEPKY: YHCIO AaTOMOB
Ka)XJI0T0 3JIEMEHTA B JIEBOW M TPaBOM 4aCTAX
CXEMBI JIOJDKHO OBITh OJIMHAKOBBIM. Toraa
cxema npeobpasyercs B ypasuenue OBP.

Yucno amomos ZN: no ooHoMy 6 J1esol U
npasoii wacmsx cxemvl. Yucno amomos CI:
68 J1e6oll uacmu — 06a, Max KaxK umeemcs 0ee
monekyavt HCIl; 6 npasoit uwacmu — 0sa
6 monexyne ZnCly. Yucio amomos H: 6 nesotl
yacmu 06a, maxk Kak umeemcs 08e
monexyawt HCIl; 6 npasoii uwacmu — 0sa
6 wmonexkyre Ha Vpasunueanue evinonneno




6epHo.
Suauum: Zn + 2HCI = ZnCl>, + H»

Ipumep. (Onpedenume, 6 uem CLOHCHOCHL DMO20 NPUMEPA NO CPABHEHUIO C NEePEbIM.)
1. Cu + HNO3 — Cu(NOs3)2 + NO2 + H20
0 +1+5-2 +2 +5-2 +4-2 +1-2
2. Cu + HNO3 — Cu(NO3)2 + NO; + H;0
0 +2
Cu-2e=C
3 u u

+4

+5
N+le =N

0 +2
Cu-2e=Cull

5. Cu + 2HNO3 — Cu(NOz)2 + 2NO2 + H20

6. Yucno amomos CU: no oonomy 6 nesoti u npasoti wacmsx cxemvl. Yucno amomos N: 6 nesotl
yacmu — 08a, max kax umeemcs oge monexyrvt HNOz; 6 npasoii vacmu — 0sa 6 monexyne
CU(NO3)2 u ewe 0sa, max kax umeemcs ose monexkynvt NOa, m. e. 6ceco uemuvipe.
Cnedosamenvho, ko3ppuyuenm neped gopmynou HNO3 6 negotl uacmu cxemwvl Heobxooumo
yeenuuums 00 4:

Cu + 4HNO3 — Cu(NO3)2 + 2NO2 + H20

Yucno amomos H: 6 nesoil uacmu cxemvl — uemulpe, max Kax umeemcs yemlpe MOJeKyibl
HNOs3, 6 npasoii uacmu — 0ea 6 monexyne H20, credosamenvro, neped gpopmynot HO nyosicno
nocmasums KO3 @uyuenm 2:

Cu + 4HNO3 — Cu(NO3)2 + 2NO; + 2H20

Yucno amomos O: 6 negou uacmu cxemvt — 12, max kax umeemcs uemwipe monexynst HNO3; 6
npasoi yacmu — wecmov 6 moaekyie CUNO3)2 u ewe wecms, max umeemcs 06e monexynvt NO2
u 06e monexynvt HO (2 -2+ 2 -1 =6), m. e. sceco 12.

Yucno amomos kaxcoo2o muna 8 1eou U npagoul 4acmsax 00UHAK08oe, 3HAYUM, YPAGHUBAHUE
NPOU3EEOEHO BEPHO:

Cu + 4HNO3 = Cu(NOs3)2 + 2NO2 + 2H20

3agaHus 1719 CaMOCTOSITeIbHON padoThI:

1. BeiGepuTe U3 HUKETIPUBEIECHHOT O TepeyuHs ypaBHeHus: OBP:
a) 2NaOH + H2SO4 = NaxSO4 +2H,0 r) CuO + H2 = Cu + H20
0) CaO + H20 = Ca(OH): 1) CuClz + 2KOH = 2KCI + Cu(OH):
B) Zn + 2HCI = ZnCl, + H> e) Mg + Br2 = MgBr:

2. IIpeoOpa3syiiTe cXxeMbl peakiuii B ypaBHEHUS peakiiii, paccTaBUB KOA(P(UITHEHTHI METOIOM
3JIEKTPOHHOTO OanaHca.

1. ZnS + HCl — ZnCl; + H2S

2. Li+ 02 — LiO

3. MnO2 + Al — Al203 + Mn

4. HNO3 — NO2 + O2 + H20

5. KOH + Clz; — KCIO + KCI + H.0

IMPAKTUYECKOE 3AHATHE Ne9

TEMA: XuMu4eckue peakunu
«Tepmoxumuyeckne pacyerbn)
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Ienv pabomoi: HAaY4YHUTHECA pCUIaTh paC‘IéTHI)Ie 3aaa4u, IpUMCHAA 3aKOHbI TCPMOXUMUHN

LA Xumuyeckne peakiMd MOTYT COINPOBOXKIATHCS BbIACIEHHEM (DK30TEPMUUYECKHI
IPOLECC) WIM IMOIJIOEHUEM (PHAOTEPMUYECKUH mpolecc) TemnoTsl. Pasgen xumuwy,
3aHUMAIOIIMICS M3Y4EHHEM TEeIUIOBBIX S(P(PEKTOB XMMHUYECKHUX peaklUid U IepexoioB
U3 OJIHOT'O arperaTHOro COCTOSIHUS B APYroe€, Ha3bIBAETCS TEPMOXUMHEN.. 3aIUCh XUMUYECKON
peakuMHu C YyKa3aHueM TemioBoro s¢¢exra (M ero 3HaKa) Ha3blBAIOT TEPMOXUMHUYECKUM
ypaBHEHHEM. TepMOXMMHYECKHE YpaBHEHHS OOBIYHO OTHOCAT K | Moib oOpasyromierocs
BeniecTBa. Tak Kak OZHO M TO K€ BEUIECTBO B Pa3JIMYHBIX arperaTHbIX COCTOSIHMSIX WU
KPUCTAIIMYECKUX MOAMPUKAUAX o0nanaeT pa3HOW BHYTPEHHEW 3HEpPruel, 4yTo OTpa3uTCs Ha
TEIIOBOM 3(dekre peakunu, B TEPMOXUMHMUYECKUX YPABHEHUSAX O0O0SA3aTENbHO YKa3bIBAIOT
arperatHoe COCTOSIHME BellecTBa (T - Ta3; K - )KUJIKOCTb; T -TBEPJOE) U €r0 KPUCTAIUIMUECKYIO
dopmy: C(1) + O2(r) = CO2(T) + 393,62 /[ x.

OCHOBHBIM 3aKOHOM TEepMOXUMHUHU sBisieTcs: 3aKkoH ['ecca (1840), cormacHo KoTOpOMY
TEIUIOBON A(PPEKT XUMUUYECKON PEaKLUU 3aBUCUT TOJIBKO OT UCXOAHOTO U KOHEUHOT'O COCTOSIHUSA
BELIECTB, HO HE 3aBUCUT OT IIPOMEXYTOUHOI'O COCTOSSHUH M MyTH nepexoa. 3akoH ['ecca cTporo
coOuroiaeTcss TOJBKO JUI IPOLECCOB, IMPOTEKAIOMIMX IPH IOCTOSHHOM JIaBJICHUU WU
IIPU ITIOCTOSIHHOM 00bEME.

AJIFOpI/ITM pelicHUuA 3aa49 110 TEPMOXUMHUYIECCKOMY YPABHECHUIO PE€AKIIUH

1. Kparko 3anucarts ycioBus 3agaun (“maHo’).

2. 3anucath TepMoxumuueckoe ypaBHeHue peakuuu (TXVY), omgHoill yepToil B ypaBHEHMHU
peakuuMyu NOJYEPKHBAIOT TO, YTO M3BECTHO, ABYMS 4YepTaMu HNOMYEPKUBAIOT TO, 4YTO
HE00XO0/IUMO OTIPENIEIUTh.

[TpoBecTH BCriOMOraTebHbIE BEIYUCICHNUS (KOPEHb KBaJpaTHbIA, My, M, m).

CocTaBUTh COOTHOILLIEHHUE, MCIIONb3Yys BCIIOMOIATEIbHBIE BBIYMCIEHUS U YCIOBHUS 33Ja4H;
peuIuTh COOTHOIICHHE (MPOTIOPIIUIO).

5. 3amucaTh OTBeT.

Hw

Ilpumep 1. CocTaBbTe TEPMOXUMUYECKOE YPABHEHUE PEAKIIUN TOPEHUS KAJIBIIUS €CJIM U3BECTHO,
YTO MPU CTOPAHHUH KaJIbIUSl Maccoi 2 rpaMMa BhIIETHIOCH 127k /[ TeTnoThI.

Jano:
m(Ca)=2r
Q1 =127x]Ix
HaiiTu:

Q-?

Pemrenne:



2T 127 x[Ix
2Ca+ Oy — 2Ca0 + X xJlx
80r. X
x= 80*127/2= 5080 xIx

Otser: 2Ca + O2 — 2Ca0 + 5080 x/Ix

Ilpumep 2. Bpuucnure maccy pasnoxkusuierocs mena (CaCOs), eciu HM3BECTHO, YTO Ha €ro
paznoxkenue 3arpadeHo 1570 kJx.

MaHo:
Q =1570x/Ix

Haijitu:
m (CaCOg) - ?
Pemrenne:
tO
xez - 1570 kOx
CaC0Os — CaO+COy— 157 k%

v1 momne

M, 100

M 100 rfmone
m 100r

M; (CaCO3) = A{(Ca) + A(C) + A{(0)3=40+12+163=100
M;=Mim=v*M

M(CaCO3) =1 mons* 100 r/monb = 100r

100r CaCOs - 157 Ik -

x r CaCOs - 1570 xIx

100r: 157 xJIx =x 1 : 1570 xIx

x =1000r CaCO3

Oteet: m (CaCO3) = 1 kr (wm paznoxuinock 1000r mena)
3agaHus 1719 CaMOCTOSITEIbHOM PadoThI:

1.CocraBbTe TEPMOXHUMHUUYECKOE YPABHEHUE PEAKLIUU TOPEHMSI MAarHUs, €CJIM U3BECTHO, UTO
[P CrOpaHUM MarHus Maccoil 12r Beiienmiocs konnyectBo TemioTsl 307,2 k/x

2. Ilpu coenunenun 4.2r xenesa ¢ cepoil Bbyaenuiock 7, 15 kJlx temnorel. CocTaBbTe
TEPMOXMMHUYECKOE YPAaBHEHUE ITOU pEAKIUH.

3. Ilpu cropanuu KanbIUsi Maccoll 8T BBIAENMIOCH KOJIMYECTBO TerioThl 127 kJ[x.
CocraBbTe TEPMOXUMUYECKOE YPABHEHHE PEAKIINH.

4. BeluncauTe no TEpMOXUMHUECKOMY YPABHEHHUIO
4P(x)+502(r) = 2P20s5 (x)+3010x/]x
KOJINYECTBO TEIUIOTHI BhIAEIsIeMO pu cropanuu 31t docdopa.



5. Ha ocHOBE TEpMOXMMHYECKOTO YpPaBHEHHUsS PEAKIUU TOJTHOTO CrOpaHus Yriepoja:
C (1) +O2(r) =CO2(T) + 393k]Ix

paccuuTaiiTe, CKOJIBKO BBIICIUTCS TEIIOTHI, €CITU OYAEeT H3pacxoI0BaHo: a) 48T yriieposa;
6)11,2n xucmoposa; B) 2 MOJIb yriepoaa

6. Ha ocHOBE TepMOXHMMHYECKOTO YPABHEHHUS PEAKIIUH TIOJTHOTO CTOPAHMS alleTHUIICHA:
2C2Ha(r) + 502(r) =4CO2(1) + 2H20(r) + 2610k x

paccuuTaiiTe, CKOJbKO BBIICIUTCS TEIUIOTHI, €ClIu OyJeT wu3pacxomoBaHo: a) 13r
alleTHIICHA;

0) 1,121 anteTriiena; B) 1 MoJib aneTuiieHa

MNPAKTUYECKOE 3AHATHUE Nel0

TEMA: XapakTepucTHKA HEOPraHNYeCKNX COeINHeHUil
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Llenv _padompl: TO3HAKOMHUTHCS C TOHSATHUSAMH PAcTBOP, KOHIIGHTpAIUS, PACTBOPUTEID,
pacTBopeHHBIE BeniecTBa. HayunThesi pacCYMTHIBATE MACCOBYIO JIOJIO, IIPOLIEHTHYIO, MOJISIPHYIO
KOHIIEHTpaluu
LPacTBop - 5T0 0HOPOIHAS CHCTEMA, COCTOSAIIAS U3 PACTBOPHUTEJIS, PACTBOPEHHBIX BEILECTB
U TIPOAYKTOB MX B3aUMOJeiicTBHs. PacTBopuTenem yaiie BCero sBISETCS TO BEIIECTBO, KOTOPOE
B YHCTOM BHJI€ UMEET TOXKE arperaTHoe COCTOSHUE, YTO U PACTBOP, MO0 MPUCYTCTBYET B
n30BITKE.
[To arperaTHOMY COCTOSIHHIO Pa3JIM4alOT PACTBOPHI: )KHUIKUE, TBEPbIE, Ta3000pasHbie. [1o
COOTHOIIEHUIO PACTBOPUTENS U PACTBOPEHHOTO BEIIECTBA: pa30aBleHHBIE,
KOHIICHTPUPOBAaHHbBIE, HACBHIIIICHHBIE, HEHACBIIIICHHBIE, IepeHachIneHHbie. CocTaB pacTBopa
0OBIYHO TIepeaeTcst CoJiep>KaHeM B HEM PACTBOPUMOTO BEIIECTBA B BUJIE MaCCOBOH J10JIH,
IIPOLICHTHOW KOHIIEHTPAllUi U MOJISIPHOCTH.
e MaccoBas 1041 (0e3pa3mMepHast BEIMUHUHA) — TO OTHOLLICHHE MacChI
pPacTBOPEHHOT'O
BEIIECTBa K Macce BCEro pacTBopa: Wwua.=  Mpacr. pemectsa
Mpacreopa.
o TIlpounentHas koHuenTpanus ( %) — 3TO BEeIMYMHA TOKA3bIBAIOIIAs CKOIBKO
rpaMM  pacTBOPEHHOTO BemecTBa Ccoaepkutcs B 100 rp. pacTBopa :
Wy, = Mpacr. pemecrsa 100%
Mpacreopa
e MoasipHasi KOHIEHTPALUS , WM MOJISIPHOCTBH (MOJIB/JIUTP)- 3TO BETMUUHA
MOKa3bIBaIOLIAsl CKOJIBKO MOJIEH PacTBOPUMOIO BEILlECTBA cojiepxkarcs B 1 aurpe
pacTBopa:

Cm = Mpacr. pemec
Mr(pacT. BelecTBa )V pacTBopa.

Ilpumep. PaccunraiiTe Maccy COJM U BOJBI HEOOXOAUMBIE I TpUroToBieHus 150 r
10%-ro pacTBOpa xJ10puaa HATPUSI.

1. OmpenensieMm Maccy XJI0pHU HATPHUSL:

M (NaCl) = @ (Nacl) * M @p-pay = 0,1 - 150 =15T.

2. OmnpenensieM Maccy BOJBI M (H20) = M (p-pa) — M (Nacl) = 150 — 15 =135 .



3. JIns npuroToBiIeHMs 3aJaHHOTO PacTBOpa HEOOXOAMMO B3sTh 15 T XJlopuaa HaTpUs

135 r H20.

3agaHus 1J151 CAaMOCTOATEIbHOM padoThI:

1.B 200r Bombr pactBopuiu S50r caxapa. Paccuutaiite MaccoByro J0JII0 caxapa B
[IOJIyUEHHOM pacTBOpE.

1.

Paccuuraiite mMaccy pacTBOpEHHOIO BeullecTBa, coxaepkaierocs B 200 r pactBopa ¢
maccoBoi goieit 10%.

Kakas macca conu conepxurcs B 30 T pacTBopa ¢ MacCOBOHM J0JIe PacTBOPEHHOTO
Beniectna 20%.

K 150r 5% pactBopa conu nobasuwiu eme 151 comu. Paccuuraiite MaccoByro 100
PacTBOPEHHOTO BELIECTBA B OJIYYEHHOM PAaCTBOPE.

B pesynbrare BeimapuBanust 200r pacTBopa MOBapeHHON CONM NMOIy4Yrsid 12,5r cyxoro
ocTaTka. Beruncianre MaccoByro J10JI10 COJIM B UCXOJHOM PacTBOPE.

PacTBOp yKCyCHOI KHCIIOTBI, B KOTOPOM €€ MaccoBas J0Js cocTaBisieT 9%, u3BecTeH
0]l HAa3BaHUEM «CTOJOBBIM ykcyc». Brrumciure maccy 70% yKCYycHOM KHCIIOTBI U
Maccy BObl, KOTOpbIE OTPEOYIOTCS /JIsl HPUTOTOBJIEHUSI 1 KI' CTOJIOBOTO YKCyca.

Brruucnute, kakas macca arerara HaTpusi HOTpeOyeTcs Il MPUTrOTOBIICHUS 3 TUTPOB
2,0M pactBOpa

Kakas macca cepnoit kucnotsl conepxurcs B 300 mi1 0,1M pactBopa
CKOJIBKO MUWUIWJIMTPOB KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI IUIOTHOCTHIO 1,84,
coJepkalie MacCOBYIO JIONKO CEpPHOM KHUCIOTBI 98%, HYXHO B3SITh JJs

npurorosyieHust 3M pactBopa o6beMom S00mI1.

JIABOPATOPHAS PABOTA Ne8

TEMA: MeTaJIbl H HEMETAJIBI
«O0umMe cBoOiCTBAa METALJIOB»

KoanuyecTBO 4acos - 2 y.
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Hean padoTbi: O3HaKOMUTHCS Ha MPAKTUKE ¢ OOIIMMH CBOMCTBAMHU METAJIOB

IosicHenusi k padore

Oo01mue xuMH4YecKHe CBOMCTBa METAJLJIOB:

CUIIbHBIC BOCCTAHOBUTEIIN MCO —né - Me™

I. Peakuuu ¢ HeMeTaLLIaMU

1) C xucnopoaom:



2Mg° + Oz — 2Mg*? 0
2) C cepoii:

Hg® + S — Hg*™S

3) C ranorenamu:

Ni + Cl; -*— Ni*Cl;
4) C azoTom:

3Ca° + N2 - Caz*?N,
5) C dbocdopom:

3Ca’ + 2P ' CasP»

6) C Bo10opo10M (pearupyroT TOJIBKO IIETOYHbIE U IIETOYHO3EMEIbHbIE METAIUIbI):
2Li% + Hy - 2Li*H

Cca’ + H, — Ca*?H,

II. Peaknum ¢ KucJioraMmu

1) Metaibl, cTosilye B 3J1EKTPOXUMHUUYECKOM psAy HanpsbkeHui 10 H BoccranaBiauBaioT
KHCIIOTBI-HEOKHUCIIUTEIN 10 BOJOPOAA:

Mg° + 2HCI — Mg*2Cl, + H2°

Mg° + 2H" - Mg?*+ H2°

2A1% 6HCI — 2AICI; + 3H°

2A1° + 6H" — 2AP* + 3H,°

6Na’ + 2H3PO4 — 2Naz™POy + 3H;
6Na’ + 6H* — 6Na* + 3H.°

BoccranoBiieHre MeTauIaMu KUCJIOT-OKUCIIUTENEH CMOTPH B pa3zienax: "OKUCIUTENbHO-

nn nn

BOCCTAHOBUTCIIBHBIC PEAKIIUUN ', 'CCPHAA KHUCJIOTA , a30THAA Kuciora".

II1. BzanmopeiicTBHe ¢ BOJIOH

1) AkTUBHBIE (I1IEJIOYHBIE U MIETOYHO3EMENIbHBIE METaJIbI) 00Pa3yIOT PacCTBOPUMOE
OCHOBaHHE U BOJAOPO:

2Na’ + 2H,0 — 2Na™OH + H2°

2Na® + 2H,0 — 2Na* + 20H + Hy’

Ca’ + 2H,0 — Ca™?(OH)2 + HZ°

Ca’ + 2H,0 — Ca?" + 20HY + H.°

2) Metamibl CpeTHEeH aKTUBHOCTH OKHUCIISIFOTCSI BOJIOM TIPU HarpeBaHUU JI0 OKCHJIA:

Zn° + H;0 "~ Zn*20 + HY,



3) HeaktuBnsie (Au, Ag, Pt) - He pearupyror.

4) BeiTecHeHHe 0oJiee aKTUBHBIMY METalIaMU MEHEE aKTHBHBIX METAJJIOB U3 PACTBOPOB
HUX COJIEH:

Cu® + Hg*?Cl, - Hg° + Cu**Cl;

Cu® + Hg?" — Cu?* + Hg°

Fe® + Cu*?S04 — Cu° + Fe*?S04

Fe? + Cu?* — Cu® + Fe*

OO6opynoBaHNe U peaKTUBBI:

HITATHB C TPOOUPKAMH, KyCOYCK IIUHKA, JKEJIE3HbIC CTPYKKHU, ATFOMUHHEBBIE CTPYKKH
pPacTBOPBL: CEPHOM KUCIOTHI, COISTHOM KHCIIOTHI, CyJib(ara amoMuHM, CyabdaTa Meau,

TUAPOKCHU A HATPUA.

OnpiT Ne 1 B3auMoaelicTBHE METAIJIOB ¢ PACTBOPAMHM COJICH.

[TomecTute B 1Be poOupku 1o 1 mit pacTBopa cynbdaTta Mean. B ogay mpoOupky
OIYCTUTE KYyCOUEK I[MHKA, a B IPYTYIO JKEJIE€3HbIE CTPYKKH.

Kakne n3ameHeHus IMPOUCXOJAT Ha MOBCPXHOCTH MEeTajuioB?

Hanummure ypaBHenus peakuuii. CoctaBbTe 2JeKTpOHHBIN Oananc. [lonb3ysch psaaom
AIEKTPOXUMUUYECKHUX HAIPSKEHUN METANIOB, OOBSICHUTE 3TU PEAKIIUH.

OnbIT Ne 2 B3anMoaeiicTBre METAIIOB C pACTBOPAMHU KHUCIIOT.

B nBe npobupku nmomectute mo 1 M1 pacTBOPOB KUCIIOT: COJIIHOM, cepHOl. OmycTUTE B
KaXIyto 1o 1-2 cTpyxku anroMunus. B 1Be npyrue takke HaneiTe mo 1 Mi1 consiHoM u
CEPHOI KUCIIOTHI, U OMYCTUTE B KAKIYIO MO 1-2 CTpyXKH xene3a. B mpobupkax, rae
Ha0JII0/1aeTCsl SHEPTUYHOE BbI/IEJICHHE ra3a, MoNpoO0yiTe MOKEeUb €ro ropsen Ty4YHHOM.

Hanummure ypaBHeHuUs peakiuii, COCTaBbTe FIEKTPOHHBINA OaiaHC

OnpbIT Ne 3 OTHOIIIEHHE METAIJIOB K JEHCTBUIO IIIET0YEN.

[Tomectute B ABe npoOupku no 1 mi 30 %-Horo pactBopa NaOH u onycrure B nepBbiit
pacTBOp 1-2 antOMHUHUEBBIE CTPYXKKH, BO BTOpOH 1-2 cTpykKu xene3a. Ectb au pasnuune
B IPOUCXOAIINX HpOHGCCElX? Korz[a HAQYHCTCA SOHCPIrUYHOC BBIACICHUC a3a, IIOA0XKIUTC
€ro ropsiuei JTyduHol. 3anuimnTe HabIoACHUs U ypaBHEHHE IPOMCXOIAIIEH peaKIuy.

CocTaBbTe OTUET CJIEIYIOIIEr0 COAEPKAHMUS:
JlaboparopHas paboTa «O01IHE CBOICTBa METAIIIOBY
Ortuer

CryneHt

I'pynna
ean padoTsr:



Ne OHBITaHHOpH,ZLOK BBIHOJIHGHI/I?IHH&(SHIOIIGHI/ISI"ypaBHeHI/Ie peaKI_[I/II/IHBBIBOIIBI‘

| | | |

| | | |

| | | |

|
|
| | | | |
l
|
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XuMH4YecKHe cCBOHCTBA coeJHHeHHH yriiepoaa (IV).
Onbit 1. Co/IH Yro.IbHOI KHC/IOTHI.

ITonydeHne ManopacTBOPUMBIX KapOOHATOB CTPOHINA 1 Oapus. B
2 mpobupkn Hameiite mo 1-2 Ma pacTBopa KapOoHaTa HaTpHsI U
npuielite B 0JHY IIPOOUPKY pacTBOp colU Oapld, B IPYIYVI0 — PacTBOP
comu cTpoHuud. Kakoro nsera ocaaku Bel momy4mmm?

K nomydeHHBIM ocajakaM IpiIeiiTe 1o 2-3 MI pacTBOpa yKCYCHOII
Kucaorel. UYrto HaOmromaerca? IloueMy MOIy4YeHHBIE KapOOHATHI
PacTBOPILIUCh B YKCYCHOI KHCIOTe? 3alUINuTe 3HA4eHHS KOHCTAHT
AICCOLNALIIN YTOJIBHOI I YKCYCHOII KHCIOT U3 Tadll. 3 MPILIOKeHII.

Hammummre ypaBHeHHd peakmmil oOpa3oBaHIS I PacTBOPEHILT
ocaakoB. CrenaliTe BBIBOA O TOM, KaK MOKHO OTJINYHTL KapOOHAaTHEIE
[IOPOIBI OT APYTUX mopoa?



®opma oT4era:

Yro neman? Yro Habmroman? BriBon1/ypaBHeHHsI peakuuii

CdopmyanpoBaTs BbIBO 0 NPOJeJAHHON padoTe




KPUTEPUM OIIEHKH BBINOJIHEHHBIX 3AIAHU

Bun pador Kpurepun oueHku Banabl

3a/iaHue BBIIOJIHEHO MOJHOCTBIO ¢ OTIMYHBIM
Beinosnnenue 3aganust | kKa4ecTBOM O(OPMIICHHSI OTYETA, PALlMOHAIBHBIM 5
HCII0JIb30BAHUEM BPEMEHH, CAMOCTOSITENIbHBIM
IJJAHUPOBAHUEM U OpraHU3aALUEH.

3ajaHue BHIIIOJIHEHO C HE3HAYUTEIbHBIMU
HeJ0YeTaMH, XOpoIllee KauecTBO O(OPMIICHHS OTYETa,
COOJII0/IEHHE OTBEICHHOTO HA BHIMOJIHCHNE 3a/IaHUS 4
BPEMEHH, CaMOCTOSTEIIbHOE TUIAHMPOBAHHE
BBIITOJIHCHHC 3a/laHUSA IIPU HeCYH.[eCTBeHHOfI oMo
IpenoaaBaTes.

VY 10BIETBOPUTETBHOE BBINOJIHEHUE 33/IaHUS, [IOMOILb
IpenojaBaTesis B INITAHUPOBAHUM U BBITIOJHEHUU
3a/laHusl, OTAeNIbHbIE OIUOKU U HETOYHOCTH B 3
(dbopMynupoBKax, 0pOPMICHUN OTUYETA,

HapyIIeHHs B OPTaHU3alMHU U TUIAHUPOBAHUH PAOOTHIL.

HeynoBneTBopuTeIbHOE BBIMIOJIHEHUE 3a/IaHUS, C
rpyOpIMU OIIMOKaMU B OTYETE U 3alIuTe paboTHI, 0e3
COOIIOACHMS, OTBEACHHOIO Ha BEHIIIOJIHCHUE 3aJaHUS 2
BPEMEHH, HEYyMEHHUE CaMOCTOSITEIIbHO
OpraHU30BBIBATH U IJIAHUPOBATH PaOOTY.

Bremonuenue 3agaHus 3aILaHI/IC BBIITOJIHCHO BO BpeMs KOHCYHLTaHHfI, ITO3KEC
C HApYyHICHUAMUA YCTAHOBJICHHOI'O CPOKa OLICHUBACTCA 110 3
CPOKOB CIa4H. AHAJIOTVMYHBIM KPUTCPUAM.




CIIUCOK UCTOYHUKOB UH®OPMAIIUN:

OcHoBHas JuTepaTypa:

1. Tabpuensn, O.C. Xumus. 11 knacc. bazossiii ypoBenb: yueOnuk / O. C. I'abpuensH. — 8-
e u3 ., crepeoturt. — M. : llpoda, 2020. — 128. [1] c. : un. — (Poccutickuii yaeOHHK)

2. Tabpuensn, O.C. Xumus. 10 kmacc. ba3oBerit yposens: yuebnuk / O. C. ['abpuensa. — 8-
e u311., crepeoruir. — M. : JIpoda, 2020. — 191. [1] c. : un. — (Poccuiickuii yueOHUK)

JlonoTHUTeIbHbIE HCTOYHUKM:

1. Anexcammna, M.}O. EcrectBo3nanue 10 kmacc baszoBwiii ypoBeHb: yueOnumk / H.IO.
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1. www. class-fizika. nard. ru («Kiacc!Hast 1ocka st TI0003HATEIBHBIXY).
2. www. physiks. nad/ ru («®u3uka B aHUMALUAX»).
3. www. interneturok. ru («Bumeoypoku 1mo mpeaMeTam MKOIbHOW TPOTPaMMBI»).
4. www. chemistry-chemists. com/ index. html (siekTpoHHBIi KypHaT «XUMUKH B XUMHSI»).
5. www. pvg. mk. ru (onmumnuana «Ilokopu BopoObeBBI TOPHI»).
6. www. hemi. wallst. ru («Xumus. O06pa3oBaTenbHBIN CAUT IS ITKOJIBHUKOB).
7. www. alhimikov. net (OGpa3oBaTeIbHBIN CAUT JIJIST IKOJIHHUKOB).
8. www. chem. msu. su (O1ekTpoHHass OUOINOTEKA IO XUMUH).
9. www. hvsh. ru (xkypHan « XuMUS B IKOJIE»).
10. www. hij. ru (xkypHai «XUMHUS U )KU3HBY).
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