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BBEJIEHHUE

Mertoanyeckie pPEeKOMEHIAIMH TpPEJHA3HAYCHBI Ui  OOYYaromMXCsl KOJUIeIKa,
U3YYAIOMIUX YI€OHYIO TUCHUIUINHY XHUMUSL.

Mertoanyeckie pPEeKOMEHIAIMM BKIIOYAIOT B ceOsi ydeOHyIO Ieib, IIepeueHb
00pa3oBarTesbHbIX pe3ysbTaroB, 3asBiaeHHbIX Bo PI'OC CIIO, 3amaum, 00ecre4eHHOCTb
3aHATHS, KPATKHE TEOPETHUECKUE U YIeOHO-METOAMUYECKIE MAaTePHAIIBI TI0 TEME, BOTIPOCHI JUIs
3aKpeIUIeHHUs TEOPETUYECKOT0 MaTepuaa, 3alaHus Ui MPAKTHYECKOW pabOThl M HHCTPYKLIUIO
10 €€ BBITIOJTHEHHUIO, METOIUKY aHaJIH3a NOJYYCHHBIX PE3yIbTaTOB, IIOPSIOK U 00pa3ell oT4yera
0 MpoAETaHHoi paboTe.

VYdeOHble MaTepualibl K KaXKJIOMY W3 3aHSITUH BKJIIOYAIOT KOHTPOJIBHBIC BOIPOCHI,
3aganus. [locoOme ComepKUT TakkKe CIHCOK PEKOMEHAYeMOH JIHTepaTypbl — OCHOBHOI,
JIOTIOJTHUTEIILHON M CIIPaBOYHOU, KOTOPAsi MOKET MCIIOJIb30BaThCS 00YUJAOIIMMUCS HE TOJIBKO
IIpU MOATrOTOBKC K NPAKTUYICCKHUM 3aHATHAM, HO U IIPU HAITUCAHUHN pe(bepaTOB.

1. IEPEYEHb ITIPAKTUYECKHNX 3AHATUN

Ko.-Bo
Ne paznena, Tembl TeMaTHKa NPAKTHYECKOI0 3aHATHUSA
9aCc0B
I kype
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1.
CTtpoeHue aToM0B
XHMHYECKHUX I13 Nel Permrenne 3aganuii Ha HCIIOIBL30BaHUE XUMHUYECKOH 5
3JIEMEHTOB U CUMBOJIMKH U Ha3BaHUW COCAMHEHUM 110 HOMEHKJIAType
npupoaa
XHMHUYECKOH CBA3H
Tema 1.2.
. II3 Ne2llepuoauueckas cucreMa XUMUUYECKHX JIEMEHTOB
Iepuoguyeckui

.. Menneneesa. ®usnueckuii cmeici [lepuoanueckoro 2

3aKOH M Ta0Juna
1 3akoHa /[.11. MeHneneena.

J.. Menneneea

Paspnen 2. Xumuyeckne peaknumn

113 Ne3 KonunuecTtBeHHBIE OTHOIIEHUS B XUMUH. OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI B XMMHUH M PACUYETHI 110 YPABHEHUSIM

Tema 2.1. Tunsl

XHMHYECKHX N 2
JU— XUMHUYECKHX PEaKIUil. HCIIOIb30BaHUEM MacCChl, 00beMa
P (HOpMaJbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILlECTBA
Tema 2.2 JIP Nel “Tunbl XUMUUYECKUX PEAKIIMA™.
- HccnenoBanue THIOB (TI0 COCTaBY M KOJIMYECTBY HCXOHBIX U 2
DJIEKTPOJIUTHYECK
00pa3yIOIMXCs BELIECTB) U MPU3HAKOB XMMUYECKUX
ast IMCCOUALIUSA U N
peaxiuii.

MOHHBIA 00MeEH




Ne paznena, Tembl

TemaTuka MPAKTHYIECCKOI'o 3aHATHA

Koa-Bo

4acos
Pa3nea 3. CtpoeHue M CBOHCTBAa HEOPraHUYECKUX BelleCTB
Tema 3.1.
II3Ned4 HomenknaTypa HEOpraHUYECKUX BEILECTB: HA3BAHUE
Kaacenpukanus, o
BEIIECTBA UCXO/IS U3 UX XUMHUUECKON (hOPMYIIbI U
HOMEHKJIATYypa U o
COCTaBJIEHUE XUMHUYECKOU (POPMYIIBI HCXO/S U3 Ha3BAHUS 2
CTpoeHHe . .
BemecTa 1o mexayHapoanon (MKOITAK) nnu TpuBnanbHOM
HEOpPraHu4ecKux
HOMEHKJIATYypE.
BellecTB
Tema 3.2. ®usuxo- | [I3NeS CocraBineHue ypaBHEHH XUMHUYECKHUX pEAKLHl ¢
XHMHYecKHe y4acTUEM MPOCTHIX U CIOXKHBIX HEOPraHUYECKUX BELIECTB
cBoiicTBa 2
HEOPraHu4ecKUuX
BelleCTB
Tema 3.3.
Nnentudukanus JIPNe2 «MnenTrdukaius HEOPraHnYECKUX BEILIECTBY.
HEOPraHU4ecKUux Perenrie skcriepuMEeHTAIBHBIX 33724 IO XUMHUYECKUM 2
BellecTB CBOICTBaM METaJJIOB U HEMETAJLJIOB.
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKMX BelleCTB
Tema 4.1.
Kanacenpurkanus .
or oem»([l; u ’ II3Ne6 HomenknaTypa opraHu4eCKUX COEIMHEHUI
HoﬁaeHK.ﬂaTypa OTJIENbHBIX Ki1accoB. COCTaBICHHUE MONHBIX U COKPALICHHBIX 2
CTPYKTYPHBIX (hOpPMYII OPTaHHUYECKUX BEIIECTB
OpraHn4yecKux PYKTYP (bopmyr op Hl
BelleCTB
Tema 4.2. I13Ne7 CBolicTBa OpraHMYECKUX COSAMHEHUH OTIEIbHBIX
CpoiicTBa KJIaCCOB 3a/IaHNs HA COCTaBJICHHE YPABHEHUM XUMHUYECKHUX 5
OpraHn4yecKux peakuuii ¢ yyacTueM OpraHMYeCcKUX BEIIeCTB Ha OCHOBAaHUU
COCUHEHHI UX COCTaBa U CTPOEHUS
I13Ne8 CocraBieHue cxem peakiuil XapaKTepU3yroIux 5
XUMHYECKHE CBOMCTBA OPraHUYECKUX COEANHEHNN
JIPNe3“IpeBpallieHnss OpraHM4eCKHUX BEIIECTB IIPU 5
HarpeBaHuu"
Tema 4.3.
HNnentnduxanus
OpraHn4yecKuXx
BeleCTB, HX
3HAYCHHUE U JIPNe4: “Unentudukanns opraHMueCKUX COeAMHEHUN 2

NpUMEHEeHUe B
OBITOBOM U
NPOU3BOACTBEHHOMI
AeATeIbHOCTH
4eJ10BeKa

OTIENbHBIX KJIACCOB”




Koua-Bo
Ne paznena, Tembl TeMaTHKa NPAKTHYECKOI0 3aHATHUSA 4ACOB
Pa3znea 5. Kunernyeckue v TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH
NMPOTEKAHUS] XUMHYECKUX PeaKkuuid
Tema 5.1Cxopoctb
XHUMHYECKHX II3Ne9Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha
peaxkumii. aHam3 (aKTOPOB, BIUSAIONINX HA U3MEHEHHUE CKOPOCTH 2
XumMuveckoe XUMHYECKON peaKIuu
paBHOBecHE
Tema 5.1. Xumus B
ObITY H I13 Nel3 ITouck u aHaIM3 KEHCOB O MPUMEHEHHH
NMPOU3BOJACTBEHHON | XUMHUYECKHX BEUIECTB U TEXHOJIOTHM ¢ yuyeToM Oyyiieit
AesiTeJIbHOCTH po(heCcCHOHATTLHOM e TEIbHOCTH
yeJioBeKa
Paznea 6. PactBopsI
Tema 6.2.
HccaenoBanue JIPNeS «IIpuroroBieHue pacTBOpOBY. 5
CBOIiCTB
pacTBOpPOB

[TpodeccnonanbHO-OpUEHTUPOBAHHOE COEpkKaHKE (COIep:KaHNEe IPUKIIATHOTO MOIYJIS )

Pa3znen 7.Xumus B ObITY ¥ IPOM3BOACTBEHHOH 1€ATEIHLHOCTH YETIOBEKa

Ilonck 1 ananus

KEWCOB 0
IIPUMEHEHUN .
P I13Nel10ITouck u aHAJIM3 KeiicOB 0 NIPUMEHEHUH
XUMHYECKHX . .
XHMHYECKHUX BeIeCTB H TEXHOJIOTHH ¢ y4eToM Oyayiei
BELIECTB U

npodeccuoHAILHOM e TeJIbHOCTH 110 TeMaM 3aluTa: 4
IIpeacrasiienne pe3yjbTaToB PeLICHUs KelCOB B (hopme
MHUHHU-I0KJIA/IA C NIpe3eHTaluen

TEXHOJIOTUH C
ydeToM Oyaymien
npo¢ecCuOHAITBHON
JeSITENIbHOCTH T10
TeMaM

Bcero 40




2. METOANYECKHUE PEKOMEHJIALIUUA ITIO IPAKTUYECKUM 3AHATUAM
TEMA: IloBTOpeHue

MNPAKTUYECKOE 3AHATHE Nel
Cocrasiienue (popMyJ1 HEOPTaAaHMYECKUX COeIMHEHU 110 3HAYEHUSIM BAJIEHTHOCTel
3JIEMEHTOB, BXOASIIMX B UX COCTaB
KosauuecTBo yacos -2 4.

@opmMa opraHu3anMu 3aHITUS: UHOUBUOYAIbHAS
@opMa 0TYETHOCTH 10 3AHATHIO. 3an0HeHHbll Onank 113

Llens padompl: HAyINTHCSI ONIPENIENIATH 3HAUYCHHSI BAJICHTHOCTH 3JIEMEHTOB I10 IEPUOINIECCKOM
cucreMe XuMu4eckux dneMeHToB JI.MI. MenzaeneeBa M COCTaBIATH MO HUM (OPMYIIBI
HEOPraHMYECKUX COCTUHCHUI

Xoa ypoka:

-[IPOYMTATH TEOPHUIO, KPATKO 3aKOHCIIEKTHPOBATB;

-BBITIOJIHUTH 33JaHUE JIJIsl CAMOCTOATENBHOM paboThI

[ Xumugeckoii popMyII0ii HA3BIBAIOT 3AMIMCH COCTABA XUMUYECKOTO COETMHEHUS C
MIOMOIIIBIO0 CHUMBOJIOB DJIEMEHTOB M WH/IEKCOB.

Ilpumep 1: cocmas sewecmsa ceposodopoda ompadicaem xumudecxkas popmyna HaS.

H,S"

Bewecmeo ceposodopod cocmoum uz monexynr. Monekyna — smo menvuauuias dacmuya
XUMUYECKO20 8eujecmaa, COCmosas uz amomos. Monexyna cepogooopooa 0o6pazoeana 08yms
amomamut 8000pooa u 0OHUM amomom cepuvl. Koagppuyuenm nepeo xumuyecxoii ghopmynou
yKazvigaem uyucio monaekyi. 2HS — o0ee monexkyavt ceposodopooa, 4MQO — uemvipe

Cumeo.1 Xumuuecko2o snemenma 6000pooa
Cumeo. Xumuuecko2o snemMeHma cepol

/

Hnoexc (nokasvleaem 4ucio amomos s1emeHma 6 Moaexkyie)

MOJIEKYIbl OKCUOA MASHUA.

AJ]FOpl/ITM COCTaBJICHUA (l)OpMyJ'I HEOPraHnIeCKUX COeTHHEHHU 110 3HAYEeHUSIM
BaJIECHTHOCTEH 3JIECMCHTOB, BXO0JAIIIMX B UX COCTAaB

1. 3anucaTe XMMHYECKHE 3HAKH FIEMEHTOB TakK, Fe — memann S — nememann,
YTOOBI Ha IEPBOM MecCTe HaXOIUIICS 3HaK aToMa sanenmuocms 111 BAJIEHMHOCHb PAGHA
MeTajuia, a Ha BTOPOM MecTe — 3HaK aToma O — nememann VI;

HEMeTallla, UK, €CIIM COEIMHEHNE COCTOUT U3 sanenmnocmo pasna | O — nememann
aTOMOB HEMETAJUIOB, CIIPaBa JOJKEH HaXOUThCS I sanenmuocms pagna |l
3HaK HeMeTaJuia ¢ OOJIBIINM 3HAUEHUEM FeO SO
BaJIEHTHOCTH. mon Vi

2. Yka3aTb HaJl 3HAaKOM Ka)KJI0T0 2JIEMEHTA F(es)O S(G)O
3Hau€HUE BAJIEGHTHOCTU PUMCKON U(DPOH. mon Vi

3. Haiitu HanMeHbIIee 00111ee KpaTHOE 3HAUCHHH FeO SO
BaJICHTHOCTH YKa3aTh ero apadckoi 1udpoii B

CKOOKax MeX/1y 3HAUYCHUSIMHU BAJIEHTHOCTH Fe 6:1l1=2 S 6:vi=1
3 TIeMEHTOB. O 6:11=3 O 6:11=3
4. PaznenuTh HauMeHblIee o01iee KpaTHOe Ha o

3HaUEHUE BAJIEHTHOCTH KaXKJ0T0 JIEMEHTA. Fe,Os




5. [TonyueHHbIe Yncia — 3TO WHAEKCHI K 3HaKaM Vi

3JIEMEHTOB; UX HYXHO YKa3aThb BHU3Y CIIpaBa Mm-2=1-3
Ka)KJ0r0 3HaKa dJIeMeHTa (€IUHHUILY He
YKa3bIBaIOT).

7. IlpoBepUTh PABUIBHOCTH BBIYMCIICHUN:
MIPOU3BEJCHUS 3HAYCHU UHIEKCOB U 3HAYCHU U
BaJICHTHOCTH JIOJKHBI OBITh

PaBHBL.

SOs;

VI-1=11-3

L Barenmnocmv — c60UCMEO amMOMOE XUMUYECKUX —OIEMEHMOE 00pA306bl6aAmb
onpeodeneHHoe YUCNO césA3ell ¢ OpyeuMu amomamu. Barenmnocms xumuueckozo snemenma
Modcem Ovblmb ROCHOAHHOU (AMOM 3lleMeHma Modicem 00pa308bl8ams MOIbKO CHPO2O
onpeoeneHHoe HUCIO CB3ell C OpyeumMu amomamu) uiu HnepemMeHHOl (amom Modcem
NPUCOEOUHAMb PA3HOE HYUCIO amoMo8 Opyeux s1emenmos). CnocooHocms XUMUYECKUX
IIEMEHMO8 NPOABIAMb MO UIU UHOE 3HAYEHUe 8ANeHMHOCMU ONpeOesiencs CMpPOeHUeM Ux
amomos.  CnocooHocmv XUMUYECKUX DJIeMEHMO8 NpOoAeIsims Mo UIU UHOe 3HAYeHUe
BANEHMHOCMU ONpeOeislemcs CIMPOeHUeM UX amomos, 3HAYUmM C8e0eHUsl O Hell Mbl MOdCeM
yepnams u3 nepuooudecKkoll cucmemol snemenmos /[. M. Menoeneesa.

s 5moeo 6cnomHum, Ymo Kaxcoas cpynna (6epmuKaibHulil Cmonbey) 1emMeHmos coCmoum
u3 08yx nooepynn: 2iaenol u nobounou (I nasnas nooepynna —ma, KOmMopas cocmoum us
9IEMEHMO8 2IABHBIX NEPUOO08

Bo3moorcnvie 3nauenusn eanenmuocmu HEKOMOopblX XUMUUECKUX I]IEMEHMOE
(cepbm 3akpameubt ;meuku aﬂemenmoe Hemema./moe)

S S—— . e
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Memannst 21a6HBIX NOOPYRN  NEPUOOUHECKOL CUCHEMbL  NPOSAGIAIOM  NOCMOSIHHYIO
8ANEHMHOCMb, PAGHYIO HOMEDY SPYNNbL, 8 KOMOPOU OHU HAX00SMCAL (MO JHce camoe Kacaemcs
antomunuss — Al). Memannovt no6ounbIX NOOZPYRR NPOSBIAIONM NEPEMEHHYIO BATICHMHOCNb.
Ee naubonvuiee (6vicuiee) 3navenue 0ObI4HO PAGHO HOMeEPY ePYINbL, 8 KOMOPOU PACNOLONCEH
NeMeHM.

Ilpumep: yunx (Zn) naxooumcs 8 nobounou nooepynne |l epynnor nepuoouueckoil cucmemoi.
Buicuee 3nauenue sanenmnocmu — Il.




Hememannwl umerom nepemenHyro 6aienmHocmo. VX gvicuiee 3Hauenue 6a1eHmHOCU PA6HO
HOMepy epynnol, a HU3wee (Haumenvuiee) 3Hauenue gviuucasiemcs no ¢gopmyne: VI — Ne
epynnol.

Ilpomedsxcymounvie 3HaueHUs 6ANEHMHOCMU JJeMEeHmMO8 (mex, KOMOpbIM CBOUCMBEHHA
nepemenHast BANeHMHOCTb) NOOUUHSAIOMCSL «NPABUILY YeMHOCTIUY . YCMOUYUBHL e COeOUHEHUS]
anemenma,

8 KOMOPbIX YeMHOCMb 3HAYEHUs. 8ANEHMHOCMU COBNAOAem ¢ 4emHOCMbl0 HOMEPA 2pYnnbl
amoeo nemenma. Ha snemenmul-memanivt NOGOUHBIX NOOSPYNA NPABULO YEMHOCIU 0ObIYHO
He pacnpocmpaHsiemcs.

Ilpumep: azom — nememann, naxooumcs 6 2nasHou nooepynne N epynnvi (Homep epynnvi —
HeuemHoe yucio). Boicwas eanenmuocms azoma pasna \I. Cpeou npomedqcymounvix 3Ha4eHul
(6 unmepsare om (0 0o V) naubonee ycmoiiuuso newemmuoe snauenue — . B npocmom
seujecmae azome (N2) amomwvi cesazanvl Opye ¢ opyeom mpounou cesazvio: N=N, — m. e.
3HayeHus eaneHmuocmu smux amomog pastul |, u asom — ouenv ycmouiuusoe coeounenue.
Mapeaney (MN) — snemenm-memann, pacnonodicennvlil 6 nooounou noozpynne VIl epynnol
(Homep epynnvl — HeuemHoe yucio). Boicuas eanenmnocmo mapeanya pasua V1l (neuemnoe
YUCTIO), HO CPeOU NPOMEINCYMOUHBIX 3HAYUEHUL ycmouuusvimu saeisiomces yemuvie —Il u IV
(oxcuovt mapeanya MnO u MnQOy).

3nauenus eanenmuocmu Kuciopooa u 6ooopooa nocmoannst: O (11), H (1). [losmomy 6
OUHAPHBIX COCOUHEHUSAX TIe2KO ONpedelsimb 3HAYEHUe 8ANEHMHOCMU 8MOPO20 INeMEHMA:

In I 1
CaO, HBr.

IlocnedosamenbHoCHb PACROIONCEHUA AMOMOE 8 MOJIEK)le
Ilpu cocmaenenuu gopmyn ewecms, 0OpA306AHHLIX AMOMAMU MEMAIN08 U HEMEMA08,
Ha nepeom mecme NUULEMCs 3HAK Memaiid, Ha 6mopom — 3Hak Hememasna (Hanpumep, NaCl,
MQO u m. 0.). Ilpu smom Hememaniuyeckue 1eMeHmvl NPOAGIAIOM HUSULYIO 8ATEHIMHOCTb,
a Memaniuyeckue MO2ym UMemb KAK 6vicuiee, MaAK U HPOMEd’CYMOUYHOe 3HAUEeHUe
8aIEHMHOCMU.
Ilpumep: cocmasum ¢opmyny coeOuHeHuss Memaniiad Hampus ¢ HeMemaliom cepou. B
NePUOOUYECKOL CUCeMe XUMUYECKUX JJIeMenmos Hampull (nopsokosviii Homep Z = 11)
pacnonazaemcs g enasHotl noocpynne | epynnvi. Credosamenvro, on npossisenm nocmosHHy0
sanenmnocms, pasuyto eounuye: Na (). Cepa (Z = 16) cmoum 6 VI epynne- ee evicuas
sanenmuocms pasra V. Cepa — nememann, credosamenvho, 8 COeOUHEHUU C Hampuem OHA
nposienisiem Husuwiee snavenue earenmuocmu — I (VI — VI = 11). 3uauum, popmyra
coeOuHeHUs umeem credyiouwull GUo:
(I
NaoS
Ecnu coedunenue 00pazosano 08ymsa HemMemaniuyuecKumu INeMeHmamu, moz0a nepgoe
Mecmo omeooumcs dneMeHmy, nposasiaueMy bojiee blCoKoe 3HaUeHue 8AleHMHOCmU. mum
INEMEHMOM ABIAEHC MOM, KOMOPLIU 8 NePUOOUYECKOl cucmeme CIoum iegee Uil HUuxice
emopozco snemenma: Ecau ooun uz amomos npossnsem 6vicuLyio 8aleHMHOCMb, M0O20d
8MOPOU — HUULYIO.
v 11 v
P20s, CS2 u m. 0.

Ilpumep: paccmompum opmyny coeOunenus, 8 COCMas KOMopo2o 8x00sim amomwvl pocgopa
u xnopa. Onpedenrum mecmononodicerue snemenmos Ne 15 u 17 @ nepuoouueckoii mabauye.
OHu pacnonodicenvl 8 00HOM nepuoode (mpemvem), 00HAKO hocghop Haxooumcs iesee Xiopa.
CnedosamenvHo, ghocghop umeem 6onee 8vicoxoe 3HaueHue 8aIeHMHOCMU, U eCIU OH NPOSAGUM



BbICULYIO BANICHMHOCMb, PABHYIO HOmepy e2o epynnol (V), mozoa Xiop npossum HU3uWy
sanenmuocms, pasuyio VIII - VI = 1.
VI
PCl — PCls
dmumu dHce npasuiramu pykogoOCmseymcs npu coOCMagieHuu Gopmyn 0CHOBAHUN U COJell.
Pasznuuue 3axnouaemesn auwb ¢ mom, 4mo mMecmo 0OHO20 U3 AMOMO8 (amoma Hememaiia)
Oyoem 3aHuMamov 2UOPOKCUIbHAA epynna (euopoxcoepynna) —OH uau kuciomusiii ocmamox:
(=C03), (=PO0s), (=S04), (=S03), (-S), (Cl) u m.o. Omu epynnvr amomos neobx00uUMO
paccmampusams Kax eouHoe yeioe.
Ilpumep: cocmasum gopmyny Humpama anOMuHus. Imo coeouneHue eKioyaem 6 ceos
amom amomunust (Al) u kucromnorit ocmamorx (—NO3).
I )1
Al(NO3)3
B coedunenuax ¢ Kuciopooom snemeHmovi-HeMemaiibl MO2Yn NPOsGIAMb GbLCULYIO
BANEHMHOCMY,
6 COCOUHEHUAX C 6000POOOM — HUZULYIO.
Ipumep: svicuuyio eanenmuocmo (V) pocghop nposesnsiem 6 coedunenuu P20s, a
nuzuyio (1) —
6 coeounenuu PH3.
Coedunenus ¢ KUCIOPOOOM, 8 KOMOPBIX INeMEHMbl MEMAILIbl U HEMeMAaibl NPOAGIAIOM
BbICULYIO BATICHIMHOCTb, HA3IBAIOM GbICUIUMU OKCUOAM.
Ilpumep: cepa (S) ¢ kucropooom obpazyem okcuowvt SO2 u SO3. Bvlcwum sensiemces 6mopou
— oxcud cepvl (V). ¥V nampus evicuium okcuoom (u eOuHCmeeHHbIM, MaK KaK Hampuu —
anemenm enasnou nooepynnot) sensiemcs Naz0.

3agaHus 119 CaMOCTOSITeIbHON padoThI:

1. Kakue 3HaueHHWS BAJICHTHOCTH CBOWCTBEHHBI JJEMEHTaM CO CICAYIOIIUMHU
MOPSIIKOBEIMU HOMEPAMH B MIEPUOIUIECKOM cucTeme: a) 2; 0) 6; B) 20.

2. CocraBbTe (OpPMYJIBI COCAMHEHUWI YrIIepojaa, Cepbl, MarHus, KaJius: a) C
KHCJIOPOJIOM;
0) ¢ XJI0pOM.

3. CocraBbTe GOpPMYNIBI COEIUHEHHUH, COCTOSIIIMX M3 CIEAYIOIUX Iap 3JIEMEHTOB:
a) Opoma u LIMHKA; 0) HaTpHUs U Cepbl; B) KMUCIOPOa U Kanblius; I') pTopa u pocdopa;
1) yTaepoaa v KpeMHHUS.

4. CocraBbTe (OpMYIIBI COSMHECHUI: a) KapOoHaTta Hatpus; 0) HuTpata xpoma (I11);
B) cyab(dara nuHka; r) ruapokcuaa meau (11); o) docdara xemnesa (11).

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

6. CocraBbTe (HOPMYIIBI BCEX BO3MOXKHBIX COSJTMHEHUH, COCTOSIINX U3 aTOMOB
creayrommx xumuueckux aementon: Ca, Al, Cl, K, O.



INPAKTHUYECKOE 3AHSTHUE Ne2
TEMA: IloBTOpeHue

OcHOBHBIE KJIaCChl HCOPTAHUYECKUX COeIMHEeHHU I
Ieapb padoThl: HAYYUTHCS COCTABIIATH LIEIOYKH MIPEBPALLIEHUH . 3aKPETIUTh
OCHOBHOI MaTepuail.
Xonx ypoka
1) 3aKOHCHEKTHPOBATH AITOPUTM PELICHHS IIETIOYEK MPEBPAIICHUS
2) NpOAHAIU3UPOBATH AJITOPUTM
3) pemuTh Mo aNroOpuUTMYy HENOUKY MPEBPAIICHUS

AJITOPHUTM pellleHHus «Leno4YeK NpeBpalieHns»

B xumum ectb 3aJaHus CO CXCMaMH HpCBpaHlCHI/Iﬁ OAHHUX BCIICCTB B
APYIruc, KOTOPLIC XaPAKTCPU3YIOT I'CHCTHYCCKYIO CBiA3b MCKAY OCHOBHBIMU
KiIaCCaMH OPTraHUYCCKUX U HCOPIraHNYCCKUX COCIIHHGHHﬁ.

CxeMy NnpeBpalmcHus OTHUX BEIIECTB B IPYIrHe HA3bIBAKOT «IICIIO‘IKOﬁ

NpeBpaLIeHUIn.
JUisi BBIMIOJIHEHUSI 3TUX 3alaHU HEOOXOJMMO 3HATh OCHOBHBIE KJIACChI
COCIMHEHNN, WX HOMEHKIATYDY, XUMHAYECKUE CBOMCTBA, MEXAHU3M

OCYILECTBIICHUS PEAKIIUM.

AJITOPUTM pellieHHus «IeMOYKHU MpeBPallleHuii»
1 war. [lepenummre 1enovKy, KOTOPYO HEOOXOIUMO PEIIUTh

Ca — CaO — Ca(OH)2, — Caz(POa)2

2 mar. [IponymepyiiTe KOIMUECTBO PEAKIUi ISl yA00CTBA PEIICHUS
1 2 3

Ca— CaO — Ca(OH)z — Cag(PO4)2
Takum 00pa3om, Mbl BUJTUM, YTO HAM HaJ0 COCTaBUTh 3 ypaBHEHUS PEAKIINH

3 mar. 3anumeM | ypaBHeHHE peakiuu — u3 Kanbius (Ca) Hallo MOJyYUTh OKCHUJL
kanpimsa (Ca0). BecmoMHMM, 4TO JaHHOE MPEBpaICHUE MPOMCXOIUT, KOTa
METAJJIBl OKHCIISIFOTCS Ha BO3JYXE, BCTyNas B PEAKLUUIO C KHUCIOPOAOM.
3anuceiBaeM 3Ty peakunio. Baumanue! He 3a0b1BaliTe ypaBHMBaTh peakuuu!

1) 2Ca+ O, —» 2Ca*?0

4 mar. OcyiiecTBisieM BTopoe npespaiienue. 13 okcnaa kanbims (Ca0) HykHO
noayuuth ruapokcua kameius (Ca(OH)z). DTo ypaBHEHHE BO3MOMKHO MPH
B3aMMOJICHCTBUU OKcHaa ¢ Bojoi. (Takas peakiusi BO3MOXKHA, €CJIU B UTOTE



NoJiy4aeTcsi ImieJ04b — pacTBOPUMOE B BOJ€ OCHOBaHHUE). 3alKChbIBaeM
ypaBHEHUE U YPAaBHUBAEM €TO.

2) 2Ca"202 + 2H,0 — 2Ca 2*(OH),

5 mar. OcymecTisiem 3 mpeBpamienue. M3 ruapokcuga xanwius (Ca(OH),)
HE00X0UMO MONYIHTh Colb — hocdaT kaubius (Caz(POs),2). Bcmomuuaem, dto
IpY B3aUMOJICHCTBUU OCHOBAHUSI M KHCIIOTBI TIOY4aeTCs COJIb U BOJA. 3HAYHT,
JUISL 3TOW peakiuu noaouaet pocopuas kuciaora — H3PO,, Tak kak IMEHHO OHA
naet coiu — GocdaTel. 3anKchIBacM ypaBHEHHE PEAKIIMU U YPaBHUBAEM €TO.

3) 3C&2+(OH)2_ + 2H3+PO43' — Ca32+(PO4)23' + 6H,0

1. HaTpuit — ruApOKCcU HaTpUsl — KapOOHAT HATPUSI — XJIOPU HATPUS
— HUTPAT HATPUA

2. Maruauii — XJ10pua Maraus — THAPOKCHU MarHus — OKCHJ

Mar"us — CyJbdaT Maraus

3. Kanpuumii — ruipoKcuji Kbl — KapOoHaT
KaJbLIUs — THAPOKAPOOHAT KaJIbIIUSA — KapOOHAT
KaJIbLsl

4. KapOonat xanpuus — okcua yrieposaa (1V) — okcun
yraepoaa (1) — okcun yraepoaa (1V) — kapOoHAT KaabIys

5. KapOoHat Kalblus — OKCHJT KAJIbIIHS — THPOKCH]
KaJBIIAS — XJIOPHI KaJIbITSI — KApOOHAT KaJIbITHS



INPAKTHYECKOE 3AHSATHE Ne3
TEMA: AJIKaHbl H HUKJI0AJIKAHbI
CocraBJiienue ¢GopMyJ1 TOMOJIOTOB M H30MEPOB OPraHNYeCKHUX COeIMHEHUI.
HomMeHkJ1aTypa yrjieBoJ0po/ao0B.
Koaun4uecTBo yacos -2 4.

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

Llenb padomsi: HAYIUTHCS COCTABIATH CTPYKTYPHBIE (DOPMYITBI TOMOJIOTOB U H30MEPOB,
Ha3bIBAaTh AJIKAHBI I10 MEXAYHAPOIHOM HOMEHKJIATYypE.

XoJ ypoka:

- IPOYUTATh TEOPETUUECKUI MaTepHall;

- BBEIIIOJIHUTD 3aJJaHUS JUISI CAMOCTOSITEIILHON pa60TI>I

[Q/(ns Ha3sBaHWsS OpPraHUYECKUX COEAUHEHUH JBE HOMEHKIATYDBI: PAYUOHALbHAS W
COBpPEMEHHAs — cucmemamuieckasi, KOTOPYIO Ha3bIBAIOT TAKXKE MeHCOYHAPOOHOU UITU HAYUHOU
(mpeaiockeHa MexnyHapoAHBIM COHO30M TeopeTudeckod u npukiaaHoil xumuu IUPAK B
1957, 1965 rr.). Ona wumMeeT MHOro OOIIEr0 C >KEHEBCKONH HOMEHKIATYpOW, YacTo
BCTPEUAIOLIENCA B XUMHUUYECKOM JIUTEPATYPE.

[To cucreMaTnueckoil HOMEHKJIATYpPE MEPBbIE YETHIPE NPEICTABUTENS PsAJla HACHIIEHHBIX
VIJIEBOJOPOAOB HA3bIBAIOTCA: METaH, 3TaH, MpomnaH, Oyran. Ha3Banusa mnociemyronmx
YIIEBOIOPOAOB OOPa3yrOTCsl U3 OCHOBBI TPEUYECKHX UWCIUTEIbHBIX W OKOHYAHUS —aH,
Hanpumep, CeHi4 — rexcan u T.11.

VYTI1eBoIOpOAHBIMHU paUKaIaMy Ha3bIBAIOTCS 3apsKEHHBIE YACTUILIBI, IOJYyYEHHBIE NTPU
OTHSTUU OT MOJIGKYJ TIPEACNbHBIX YIJIEBOJOPOJOB aTOMOB Bojopojaa. Ha3Banus
OJIHO3apSIIHBIX PaJUKAIOB MPOU3BOAAT OT HAa3BaHUM COOTBETCTBYIOIIMX YTJIE€BOJAOPOJOB, B
KOTOPBIX OKOHUAHHE —aH 3aMEHSIIOT Ha —HJI.

Ilpumep 1. Hazeamo 6eujecmeo no cucmemamudeckoi HoOMeHKiamype.
CH,~CH-CH,—CH.,.
|
CH,
Pewienue:
1. BeibpaTh riaBHyo 1emnb (Haubosiee JUIMHHAS [EeNb YTIIEPOIHBIX aTOMOB):
CH - CH-CH-CH..
I
CH,
2. [IponymepoBaTh aTOMBI yTaepoa B IIaBHOW IEMH ¢ TOTO KOHIIA, K KOTOPOMY OJIH)KE CTOUT
3aMECTHTEIb (YTIAEBOAOPOHBINA PaaHKa):

1 2 3 4
CH,-~CH-CH,-CH,.

l
CH,

ITocaenoBaTenbHO HA3BaTh:
1) HOMep yriIepoAHOTO aTOMa, C KOTOPBIM CBsI3aH PaJIMKall;
2) paaukan;



3) yraeBoaopo, KOTOPOMY COOTBETCTBYET JUTMHHAS IIETIh: 2-METHUIIOYTaH.
Ilpumep 2. Cocmasumo cmpyKmypHyio opmyny yeneeo0opood no e20 Ha3eanuio «2,3-
OUMEMUTNEHMAH ».

Pewenue:
AHanu3upyeM Ha3BaHUE YriIeBOA0PO/Ia, HAUMHAS C KOHIIA CJIOBA.

1. «IlenTany — B TIaBHOU IIeH HaXOJUTCs IIATh aTOMOB yIJji€poaa:
I 2 3 4 5

C-C-C-C-C.
2. «/lumeTmin» — B cocTaB yriaeBoaopoza BXoasT asa pagukaina CHa.
3. «2, 3-» — paiuKabl HAXOASTCS y 2-T0 U 3-T0 YIJIE€POJIHBIX aTOMOB:
| 2 3 4 3
C=C~C=~C=C:
| |
H.C CH,

4. ,Z[OHI/ICaTB HEAOCTAOMMUE aTOMBI BOAOPOAA, CO6JHOIIa$I YCTBIPCXBAJICHTHOCTb aTOMaA
yriepoaa:
CH,~CH-CH-CH,—~CH.,,
I
H,C CH,

Ilpumep 3. [{na 2,2,3-mpumemuineHmana cocmagums opmyisl 08YX 20MOL0208 U 08YX
U30Mepoa.

Pewenue:

1. CocTaBuTh (OopMYTy UCXOTHOTO BEIIECTBA, HCIIONIB3YS 3a/laHue 2 anropurMa 1:

I 2 3 4 3
1) C-C-C-C-C;

CH,
I
2) C-C-C-C-C;
||
H,C CH,

CH,
I
3) CH,—C—CH—-CH,—CH,.
| |
H,C CH,

2. CoctaBuTh GOPMYIBI T O M O J1 O T O B, COXpaHsis CTpoeHue (pa3BeTBieHue 2,2,3-
TPUMETHUII-). JIJist 5TOro yMEHBIIUTH TJIaBHYIO 11enb Ha rpymnny CHz (romonoruueckast
pa3HOCTh) — MPUMEP, a UK YBETUYUTH TNIaBHYIO 1ienb Ha CH2 — mpumep 6:



CH,
I
a) CH,~C—CH—-CH,;
| |
H,C CH,

2. 2. 3-1pIMe i 0yTaH

CH,
|
6) CH,~C—CH—CH,~CH,~CH,,
||
H,C CH,

2.2 3-apeeriLarexcan
3. CocraBinsst popMysbl M3 0 M € P O B, U3MEHHUTH CTPOEHHUE, COXPAHSS COCTAaB UCXOIHOTO
yraeBogopoaa (CgHzis), mpumepsl B, T:
B) H,C—CH-CH,-CH-CH,-CH,;
I I
CH, CH,

2= miveTiarexcan

H,C CH,
||

r) H,C—-C—C—CH,.
|

H,C CH,

2,23, 3-remasenesbyran
3aganus 1J151 CAMOCTOATEIbHOM padoThI:

1. CoctaBUTh CTPYKTYpHYIO (hOPMYITY YIIIEBOJOPO/Ia MO €ro Ha3BaHUIO «2,4-
TUMETHIINIEHTan, «3,3-auMeTuin-4,5 udTHIreKcan», «2,4,5,5-rerpamerun-3-
STUJIOKTaH»

2. J1nst 2,2,3-TpUMeTHIITIIEHTaHa COCTAaBUTh (POPMYIIBI IBYX TOMOJIOTOB H JABYX
MU30MEPOB, 1aTh UM Ha3BaHUS.

3. HaszBatb mpenenbHbIe YTIIEBOJOPOIB:

CH,

|
a) CH,—CH-CH,~C—CH,;

CH,-CH, CH,~CH,~CH,



CH,  CH,—CH,

6) CH,—~CH-CH—CH—CHj;
l |
CH, CH,—CH,—CH,

CH,~CH,~CH,
I
8) CH,~CH,~CH-CH~CH~C—CH,~CH,~CH,—CH,,

||
CH, CH, CH, CH,

4. Cpenu mepevncIeHHBIX COSAMHCHUN BBIICTUTh TOMOJIOTH M U30MEPHI:
IUKJIOOYTaH, OKTaH, TEeKCHH-1, IUKIONEHTEH, TeKceH-2; 2,2,3,3-TeTpaMeTuaOyTaH,
[IUKIIOTEKCaH, 2-MeTII0yTaauen-1,3, 2-MeTuinenTeH- 1, nearun-1, 6yreH-2.



INPAKTUYECKOE 3AHATHUE Ne4
TEMA: AJIKaHbI H HUKJI0AJIKAHbI
Pemenne 3ana4 Ha BbIBOA (OPMYJibl OPraHUYECKOT0 BELIECTBA M0 OTHOCUTEIbHOM
IUIOTHOCTH €ro NapoB U Macce, 00beMy MJIM KOJIHYeCTBY BellleCTBA MPOAYKTOB
CrOpaHus
KosuuecTBo 4yacos -2 4.

®opma OpraHu3aliu 3aHATHS: UHOUBUOYATILHAS
®opMa 0TYETHOCTH 110 3AHATHIO. 861600

Llenv pabompl: HayduThCS peliaTh 3aJaud Ha BBIBOJ (POPMYIIBI OPTaHUYECKOTO BEIIECTBa,
ONpPENENATh COCTaB OPraHUYECKUX BEUIECTB UCXO/IS U3 3HAHUS MACCOBBIX JI0JIEH 2JIEMEHTOB, a
TaKXe Macc WK 00bEMOB POJYKTOB CTOPAaHUs 3TUX BEIIECTB

Xoa pa0doThl:

- IPOAHAIN3UPOBATH AITOPUTM pELICHUS 3aau( HE 3aK1ChIBaTh)

- pemuTh S 3a/1ad4.

AJITOPUTM [UIS pPEUICHUs 33/7a4 Ha HaxoxkIeHHe (OpMyJbl BEIIECTBa IO IMPOIYKTaM
CropaHus BEILIECTBA, €CIU JaHa OTHOCUTEIbHAs IIOTHOCTh

1. Boeruucnsiem MOJIIpHYIO MacCy BEIIECTBA.

M(B) = D(x)*M(x) (1)
2. Berancngem konnyecTBo atoMoB C:

a) eciiu CO2 maHo 1o macce:
Mgy *m(C0)
n(C) = mi(e) * M (C0) @)
0) ecyiu CO2 naHo B oObeMe:
Mg)*F{C0)

n(C) - P?E(S} *Vin (3)
3. BeraucisieM kosmaecTso aromoB H:

Tak kak B MOJICKYJIC H20 2 mons H, TOoraa (1)OpMy'J'Iy YMHOKacM Ha 2 (3TO NPpUMEHUMO U K N)
M ey ™ mafl Haoh

n(H) =2 m(s] *M(HEO:I (4)

4. Boluucnsiem MOJIAPHYIO MAcCCy IMOJIYYCHHOI'O BCIICCTBA.

5. Ecniu MonsipHast Macca moJiydeHHOTO BEIIeCTBa paBHA MOJISIPHOW Macce BeriecTsa (1), Torma
3a/1aya pellieHa MPaBUJIbHO; €CJIM MOJSpPHas mMacca MOJYyYEHHOI'O BEIECTBA OTJIMYAETCS OT
MOJISIpHOM Macchl BemecTBa (1), BBIYMCISIEM PAa3HOCTh U OMPEAEIsieM KOJIUYECTBO aTOMOB
KHCIIOPOJIa, €CJIM BEIIECTBO KHUCIOPOJAOCOJAEpKAlllMe, WIM a30Ta, €CIU BEIIECTBO
azoTocoepKariee.

Ilpumep 1. Tlpu cropaHuM OpraHMYECKOro BemlecTBa mMaccoil 2, 37 r obpazoBanoch 3,36 T
okcuaa yrnepoga(I1V) (a.y.), 1,35 r Bogs! u a30T. OTHOCUTENbHAS TNIOTHOCTh ATOTO BEILIECTBA
10 BO3AYXY paBHa 2,724. BeiBeauTte MONEKYISIpHYIO (hOpMyITy BElIecTBa.

Hano:

m ( B-Ba) =2,37r
V (CO2) =336 1



m (H20)=1,35r
D (Bo3n.) =2,724.

HaiiTn:

CxHyNz

M(Bo3x) = 29 r/mMonb
M(H20) = 18 r/momnb
Vm = 22 41/M01b

Pemenue:

1. Ilpumensiem popmymy (1)

M(B-Ba) = 29 r/moub * 2,724 =79 r/MOIb.
Haxomum xommgectBo atomoB C 1o popmysie (3)

TRz atone *3 368
n(C) = 2372%22 48] mone — 5

2. Haxoaum xonmdectBo atoMoB H mo dopmyne (4)

T8z ) agone *1,352
n(H) =2 2,352 %182/ mone — g

3. Beraucnsem momspryto maccy CsHs.

M(CsHs) =12 *5+ 1 * 5 = 65r/moi1b

4. BpruuciisieM KOJIM4ecTBO aTOMOB a30Ta (5)

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

AJITOPUTM Ha HaXO0XJEHUE MOJIEKYJISIpPHOM (OpMyJbl BEIIECTBAa MO €ro OTHOCUTEIBbHOMN
IUIOTHOCTH ¥ MacCOBOM J10JI€ 2JIEMEHTOB B COEJUHEHUH.

1. BeruucnisieM MOJIIPHYIO MacCy BEILIECTBA.
M(B) = D(x)*M(x) (1)
2. BeruncnsieM KOJIMYECTBO aTOMOB AJIEMEHTA!
a) eclii W JlaHa B IPOILIEHTaX:
Me) *wi3)
n(d) = Ar(Z*100% ()
0) ecnu W aHa B JOJIAX:
Mie) *wi3)
nE)= 43 3
3. Beruucnsiem MOJIIpHYIO MacCy MOJY4EHHOTO BEIIECTBA.

4. Ecnun MOJIApHAA MaccCa MOJYUCHHOT O BCIICCTBA paBHA MOJ'IHpHOfI MacCC€ BCIICCTBA (1), TOoraa
3aaa4a pCuICHa IMpaBUJIbHO, €CJIW MOJISIpHAsA MaccCa IMOJTYYCHHOI'0 BEIIECCTBA OTIMYACTCA OT
MOH&IpHOI‘;I MacCChl BC€IICCTBA (1), BBIUUCIIACM Pa3HOCTb U ONPCACIAEM KOJNYCCTBO aTOMOB



KHCJIOPOJIa, €CIM  BEIIECTBO KHCIOPOJOCOJCpIKAIMe, WM a30Ta, €CIU  BEIIEeCTBO
azoTocoaepKaIiee.

Ilpumep 2. Boiseaute popmyiny BemiecTBa, conepxaiiero 82,75% yrnepona u 17,25 %
BoJI0posia. OTHOCUTEINBHAS IJIOTHOCTH ITAPOB ATOTO BEIIECTBA MO BO3YXY paBHa 2.

Hano:

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

HaiiTn:

CxHy
M(Bo3ayxa) = 29r/momnb

M(C4H10) =12 * 4 + 1 * 10 = 58r/momnb

Pemenue:

1. [Tpumensiem popmymy (1)

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

2. Haxoaum konuuectBo aromoB C o ¢popmyne (2)

SBel aeae ¥ B2,75%0
n(C)= liz/aome*100% =4

3. Haxomum konmuectBo atomoB H mo gopmyie (2)

S8z asome *17 25
n(H) = lef atoae ¥100% =1

4. BoruncnseM mossipayto maccy CaHio
M(C4H10) =12 * 4 + 1 * 10 = 58r/mo0nb
5. Beruucnennas mosnspHas Macca coBnajaert ¢ (1), 3amaya pernieHa.

OtBet: C4H1o

3agaHus 1719 CaMOCTOSITEIbHOM PadoThI:

1. Haiinute MonexkynspHyio (opMyny yIrJIE€BOAOPOAa, MaccoBas J0Js BOJOpOAa B
KoTopoM coctaBiisieT 15,79%. OTHocuTenbHas MIOTHOCTh MAapOB 3TOTO BEIIECTBA IO
BO3]1yXYy cocTaBisieT 3,93.

2. Haiimure MoNeKyIsipHYIO (GOpMYTy YIIEBOJOPOIa, MaccoBas 0N yriepojaa B
KoTOopoM cocTaBiisieT 81,8% OTHOCUTENBHAS IUIOTHOCTD BELIECTBA 110 a30Ty paBHa 1,57.

3. MaccoBas nons yriepoaa B ILUKJIoalkaHe cocTtaBisieT 85,71%. OtHocuTenbHas
MJIOTHOCTh €T0 TapoB MO BO3AyXy paBHa 1,931. Haiimute monexymsapayoo dhopmyny
uKIoankana. Hanmumumre cTpykTypHYI0 opmymy

4. Ilpu cropanuu 11,2 r. YraeBonopoaa noiay4yuiiv OKCHJ yriiepoaa Maccoit 35,2 r u Boy
Maccoit 14,4 r. OTHOCUTEIbHAS TUIOTHOCTH 3TOTO YTIIEBOJ0PO/IA IO BO3yXY paBHa 1,93.
BriBenuTe MosiekysipHyto GopMyiTy



5. Ilpu cxxuranum 2.2 r. BemecTBa nonydwin 4,4 T okcuaa yriiepoaa u 1,8 r. BombI.
OtHocuTeNnbHAas IUIOTHOCTh BEIECTBA [0 BOAOpPOAY paBHa 44. Onpenenure
MOJIEKYJISIPHYIO (JOPMYITy BEILIECTBA.



INPAKTUYECKOE 3AHSATHE Ne5
Tema: Homenknatypa «HenpenenbHbie yrieBoaopoIb»

Hean padotbl: oTpaboTKa MPAKTUYECKUX YMEHHUN M HABBIKOB HA PEIICHUM 3aJaHUN 1O
HOMEHKJIaType, H30MEepUHU HEMPEEIbHBIX YTIEBOIOPOIOB.
Xox paboThi:
-IPOAHATIU3UPOBATH AJTOPUTM PELICHHUS;
- BBIIIOJIHUTB 3aJjaHHUE U3 IPAKTUUECKON YacTu;
-OTBETUTH Ha KOHTPOJIbHBIE BOPOCHI.
Llenb pabOThI: HAYYHUTCS 1aBaTh HA3BaHMS AJKCHAM, ajIKaJMeHaM U aJIKMHaM;
COCTaBIATh (OPMYIIbI HENPEAETbHBIX YIIIEBOJOPOJIOB MO HA3BaHMSIM BEIIECTB, COCTABIAThH
CTPYKTYpHBIE (OPMYJBI TOMOJIOTOB W HW30MEPOB Ui MPEIOKEHHOTO HENpPeIeTbHOrO
COCJIMHEHUS;
Anroputm 3.1. HoMeHkaTypa HENpeneabHbIX yIiIeBOJ0POI0B
3ananue. Ha3BaTh Mo cucteMaTnyeckoil HOMEHKIIAType BEIeCTBO:
Pewenne:
1. BeiOpaTh riaBHYIO Lelb, COJAEPIKAIILYIO KPAaTHYIO CBSI3b, IPOHYMEPOBATH aTOMBI YTIIepoa B
[JIaBHOM 1IENH € TOTO KOHLA, K KOTOPOMY OJIM>KE pacloyiokeHa KpaTHas CBA3b:
2. [locnenoBarenbHO HA3BATh:
1) HoMep yIiIepoJHOTO aToMa IJIaBHOW LIENH, COAEPIKALLETro 3aMECTUTENN;
2) KOJIMYECTBO 3aMECTUTENICH U UX Ha3BaHHUE,
3) yraeBoaopo, KOTOPOMY COOTBETCTBYET IJIaBHAs 1IETIb;
4) nonoxkeHue KpaTHOU cBsA3M: 3,3-TuMeTHiIOyTeH-1.
Anroputm 3.2. Hcnosnb3oBanue mnpaBwil MapkoBHMKOBa W 3aiilileBa IPU COCTaBICHUU
YpPaBHEHUH pPEaKIUH.
3ananue 1. CocTaBUTh ypaBHEHHUE PEAKIIUU PUCOECTUHEHUS] OPOMOBOIOPOA K IPOTIEHY.
Pewenue:
1. Hanucatb cTpykTypHYIO (hopMyny nporneHa:
CH2=CH-CHa3.
2. Ilokazark cMelIeHre AIEKTPOHHOMN TUIOTHOCTH B MPOTIEHE:
3. CocTaBUTh YpaBHEHHE PEAKLIUH NPUCOECIUHEHUS 10 MapKOBHUKOBY:
CH2=CH-CH3 + H+Br CH3-CHBr-CHa.
3ananue 2. CocTaBUTh YpaBHEHHE PEAKIIMU MEXKIY 2-XJIOpOYTaHOM U THIPOKCHIOM Kausl.
Pewenne:
1. CocTtaBUTh CTPYKTYpHYIO (hopMyiTy 2-XJI0pOyTaHa:
2. Ilocunratse, y kakoro atoma yraepozaa (C-1 unu C-3), cBsizaHHOTO ¢ aromoMm yrieponaa (C-
2), Ipy¥ KOTOPOM HaxOJUTCs aTOM XJIOpa, MEHbIIIE aTOMOB BOJOPO/Ia.
3. CocTaBUTh YpaBHEHHE PEAKLIUH JIETUAPOXIOPUPOBAHMS 110 3aliLIEBY:
IIpakTHueckas 4acTh:
3anaHus A1 CaMOKOHTPOJIS:
1. CocTaBUTh CTPYKTYpHBIE (POPMYIIBI COSTMHEHUH 110 UX HAa3BaHUSAM: 3-MeTHIeHTeH-1; 2,3-
quMeTunoyraauen-1,3; 4-MEeTUIIIEHTHH-2; 2-MeTHII-4-U30TpOoNUITreKcen-1; 2-
MeTHIreKkcatpuen-1,3,5.
KoHTponbHbIE BONIPOCHI:
1. Kakue yrieBonopoabl Ha3bIBAKOT HEMPEICTbHBIMU ?
2. Kakue o6mue GpopmyIibl 1 0cOOEHHOCTH HOMEHKIIATYPbI HEMIPEAeIbHBIX COeTMHEHUN?
3. CTpoeHue aJKeHOB, AIKMHOB U aJIKaIMEHOB.
4. Buzbl u30Mepuu aJIKEHOB, AJIKMHOB U aJIKaIUEHOB.
5.V kakux aJKeHOB HaOJI0JaeTCsl MPOCTPAHCTBEHHASI U30MEPHS?
6. Kimaccugukaryst TMeHOBBIX YTI€BOJOPOIOB.



7. IlpyurHBI XUMUYECKOW aKTUBHOCTH HEMPEETbHBIX YTIEBOJOPOIOB.

8. Kakue Tunbl XMMHUYECKUX pPEaKLMN IPUCYIIH BCEM HENPEIEIbHBIM YIJIeBOJ0OpO1aM?
9. Chopmymnupyiite mpaBuiao MapkOBHHUKOBA U IIpaBUIIo 3aiilesa.

10. KakoB MexaHN3M peakLuu IpUCOEAUHEHNUS?

11. KakoBa mpuuMHa KHUCIOTHBIX CBOMCTB  ainkuHOB? IlpuBenure ypaBHEHUS
COOTBETCTBYIOLIUX PEAKIIUH.

12. KakoBbI c11oCOOBI TTOJIYYCHHS AJIKEHOB, AJIKHHOB M JIKAJMCHOB?
13. laifTe onpeaesieHust, 4TO TAKOE COMPSKEHUE U JCTIOKATU3AIUs JIEKTPOHHOMN TIOTHOCTH.



IMPAKTUYECKOE 3AHATHE Ne6
Tema: Pemienne 3aa1a4 no reme «HenpenejabHbie yriieBogopoabsn»

PopMa opraHu3anuu 3aHATHS: UHOUBUOYATTLHAS
®opmMa OTYETHOCTH IO 3AHATHIO: 861600
[leab: 0oTpadOTKa NPAKTUYECKUX YMEHUI U HABBIKOB Ha PEIICHUH 3aIaHHM 110

HOMEHKJIaType, U30MEPUU HENPEAEIBHBIX YTIIEBOIOPOIOB.

XO0/1 padoThI:

- BBIIIOJIHATB 3aJJaHHE | MCIIOB3ys MpaBuiia NOCTPOCHHUSI HOMEHKIIATYPBI

- BBIIIOJTHUTH 33J]aHUE 2 UCTIONB3Ys TEOPETUUECKUNA MaTepua, aJropuTM
pelIeHre LETIOYEK NPEeBpaIeHUs OPraHMYECKUX COCTUHEHUM

- pCIINUTD 3aJa49M

3ananme 1.CocraBbTe CTPYKTYpHBIE (DOPMYJIBL:
3-MetuinenTeH-1; 2,3,4-TpuMeTHIITIEHTEH - 2; 2-MeTHUI-4-U30IpOnIreKceH-1,
3ananme 2. CocTaBbTe ypaBHEHUS PEaKLUi MOTyUYEHUS aJIKEHOB:
A). Kakue ankeHbl Hoay4arcs py ACTHIPOOPOMHUPOBAHUH CIEAYIONIMX TaJIOr€HAIKAHOB!
1) 1-6pomnponan; 2) 3-6pommeHtan; 3) 2-MeTHI-3-OpoMOyTaH.
b). Kakme ankensl momydaTcst — JETHApAaTallieil COOTBETCTBYIOIIMX CIUPTOB U
JIETUIPOraIOTeHUPOBAHNUEM TaJION€HOATKAHOB.
1) mponien, 2) 6yren-2, 3) 2,3-numerwinOyTen-1 4) 2-metunOyreH-2
3ananme 3 . Pemure 3anauy:
1.IlmoTHOCTh TIAPOB alKeHa MO BO3Ayxy paBHa 2,41. MonexkynsipHas ¢opmyiaa 3TOTO
yraeBogopoaa: a) CsHs, 6) CsHs, B) CsHio, 1) CsHio.
2. MaccoBast 107151 BOAOPO/Ia B YIJIEBOIOPO/I€ HOPMAJILHOTO CTPOeHUS cocTaBisieT 14,29%,
IUIOTHOCTb €r0 MapoB M0 BOJOPOAY paBHa 21. DTO BElIECTBO HA3bIBACTCS:
a) 9TeH, 0) mporeH, B) OyTeH, I') IEHTEH.
3. ITapsl ankeHa B 42 pasa Tskelnee Bojopoaa. MonekynsapHas GopMyiia ajJkeHa:
a) CsHs, 0) C4Hs, B) CsHio, 1) CsHi2.
4. MaccoBas 1071 yriiepoaa B yriieBojaopojae paBHa 85,71%, IVIOTHOCTb €ro mapoB IO
B0o31yxy 0,966. JT0 BelecTBO Ha3bIBAETCA: @) 3TEH, O) IpoINeH, B) OyTeH, I') IEHTEH.
5. IIpu (H.y.) 101 mapoB BeuiectBa uMeroT Maccy 18,75r. [I10THOCTB 3TOTO yrileBo0poia
10 BO3/IyXy paBHa: a) 0,966, 0) 1,448, B) 1,931, T1)2,414
6. AnkeH Mmaccoil 4,2r crnocobeH mpucoeAMHUTh 8r Opoma. MonekynspHas (opmyna
AJIKEHA: a) CsHe, 0) CeHiz, B) Cio0H20, 1) C12Hos.
8.J171s1 MOoTHOrO TUAPUPOBAHHUS ST aIKeHa NOoTpeOoBaIOCh 211 BOJIOpoJa (H.y.). DTOT ajKeH:
a) 9TeH, 0) mporneH, B) OyTeH, I') IEHTEH.

3aganue 10. KoHTpo/bHBIC BONPOCHI
1. Kakne yrmeBogopoasl Ha3bIBatOT STUIECHOBBIMU?
2. Kaxkas o6mas ¢popmyna 1 0COOEHHOCTH HOMEHKJIATyphl STHICHOBBIX COeAMHEHUI?
3. CTpoeHue aJKeHOB.
4. Buzbpl ©30MepuU aJIKEHOB.
7. Ilpy4rHBI XUMUYECKOW aKTUBHOCTH ATUJIEHOBBIX YTIJIEBOJOPOJIOB.
8. Kakue Tunbpl XMMHUYECKHUX PEeaKIMK TPUCYILN 3TUIEHOBBIM YIJIEBOAOpOAaM?



9. Chopmynupyiite nmpaBuio MapkoBHUKOBA U TIPAaBUIIO 3aiflieBa.
10. KakoB MexaHU3M peakiuy NPUCOCTUHEHUS?
12. KakoBbI cITIOCOOBI TTOJTYUEHUST ATKEHOB?



HNPAKTUYECKOE 3AHATUE Ne5
Tema: Homenkiarypa «HenpeaejabHble yriieBoaopoabh)

dopMa opraHu3alunu 3aHATHS: UHOUBUOYANbHAS
®opma 0TYETHOCTH MO 3aAHATHIO. 861800
[leab: oTpaboOTKa MPAKTUYECKUX YMEHUN W HABBIKOB HA PEIICHUH 3aIaHHUH 110

HOMCHKIJIATypC, U30MCPHUHU HCIIPCACIIbHBIX YITICBOAOPOI0B.

Xoa padoTbI:

-IIPOAHAIIN3UPOBATDH AJIT'OPUTM PCUICHUA,
- BBITIOJIHUTD 3aaHUC U3 HpaKTH‘ICCKOﬁ qacTH,

-OTBCTHUTH HAa KOHTPOJIbHBIC BOIIPOCHI.

Heanb padoThl: HAYYUTCS AaBaTh HA3BaHUs AJIKEHAM, alKaJueHaM U aJIKUHAM;

COCTaBIATH (OPMYIIbI HETIPEAETbHBIX YITIEBOJAOPOIOB 110 HA3BaHUSAM BELIECTB, COCTABIISATh
CTPYKTYpHBIC (POPMYIIBI TOMOJIOTOB U ©30MEPOB ISl IPEUIOKEHHOTO HEMPEIETHbHOTO
COCTMHEHUS;

AaroputMm 3.1. HoMeHKkIaTypa HENpeaeIbHbIX YII€BOJ0POI0B
3adaHue. Ha36al’}’lb no cucmexwamuuecxoﬁ Homeumamype eeuecmeo.
CH,
H,C=CH—-C—CH.,.
CH,
Pemenue:
1. Bbl6paTb FJIaBHyIO OCIlb, coaepn(amyfo K‘paTHyIO CBA3b, HpOHYMepOBaTI) aTOMBI yrnepona B
FJ'IaBHofI OeIIn ¢ TOro KoHoa, K KOTOpOMy 6J'II/I>I(€ pacnonox(eHa KpaTHa}I CBi3b.
CH_,
| 2 JI 4
H,C=CH-C—CH,.
CH,

2. ITocnenoBarensHO HA3BATh:

1) HOMep yIIIEpOAHOTO aTOMa ITIaBHOM 1IeTH, COAEPIKaIIEro 3aMeCTUTEIH;
2) KOJIMYECTBO 3aMECTUTENIEH U UX HAa3BaHMUE,

3) yraeBoaopoJ, KOTOPOMY COOTBETCTBYET IJIaBHAsI LIEIb;

4) nosiokeHue KpaTHOU cBA3M: 3,3-qumeTriioyTeH-1.

AuaroputMm 3.2. Mcnons3oBanue npaBuil MapkoBHUKOBa U 3aiilieBa IpU COCTABICHUU
YPaBHEHUU PEaKLIUM.

3aganue 1. CocTaBUTh ypaBHEHHE peakliy IPUCOEINHEHN OpOMOBOOPO/Ia K IPOIEHY.
Pewienue:

1. Hamucats cTpykTypHYIO (hOpMYyITy MpOTIeHa:

CH2=CH-CHs.

2. Ilokasatb CMCIICHHUEC 3HCKTp0HH0171 IJIOTHOCTH B ITPOIICHEC! H

[ 5+ l
3. CocTaBUTh YpaBHEHHE PEAKLIUU IPUCOECTUHEHUS 110 C‘[ Hy= C] H'_(T:‘_H'
MapKkOBHHKOBY: H CH>=CH-



CHs + H+Br CH3—CHBIr—CHs.

3aoanue 2. Cocmasums ypagrneHue peaxyuu mexcoy 2-xa0poymarHom u 2UOPOKCUOOM KAusl.
Pewenue:

1. CocTaBuTh CTpYKTYpHYIO (hopmyny 2-x10pOyTaHa:

CH,~CH-CH,—CH,.
|
cl

2. IlocuuraTh, y kakoro aroma yrieposaa (C-1 uau C-3), cBsizaHHOro ¢ atomoMm yriepoja (C-2),
IIPH KOTOPOM HAaXOJIUTCS aTOM XJIOpa, MEHbIIIE aTOMOB BOJIOPO/IA.

3. CocTaBUTh YpaBHEHHUE PEAKIINH JACTHAPOXJIOPUPOBAHUS 110 3alLIEBY:
CH,~CH-CH,-CH, + KOH -
| 3
Cl
— CH,~CH=CH-CH, + KCl + H,0.

H,C —CH=CH— CH—CH,— CH —CH,
| |
C,H; CH,

l

CH,

H,C —CH—HC=CH—CH,
|
CH,



IIpakTHyeckas 4acTh:

Coctasbte cTpyKTypHble POpPMYNbl BCEX BO3MOXHbIX M3omepos coctasa C,Hg.
[aite um HassaHus.

HaszoeuTe no MmexayHapoaHoM HOMEHKNAType Yrnesofopoabl, CTPYKTYpPHbie $op-
MYJIbl KOTOPbIX NPUBEAEHBLI HUXE:

CH, CH,
I I
a) H,C=CH—CH—CH,—CH, r) CH,—CH—C=C—CH,
| |
CH, CH,4
I I
6) H,C=C—CH,—CH, n) H,C=C—CH,—~CH—CHj
I
CH,
B) CH;—~CH—CH=CH—-CH, e) CH;—CH—CH=CH—-CH-CH,
| [ I
CH, CH, CH,

3agaHus A5 CAMOKOHTPOJIS:

1. CocTaBuTh CTpYKTYpHBIE (DOPMYIIbI COCAMHEHMI 110 UX Ha3BaHUsAM: 3-METHINEHTeH-1; 2,3-
TUMETIIIOyTaaneH-1,3; 4-MeTUINeHTHH-2; 2-MeTHII-4-U30NpOonIreKceH-1; 2-MeTuiIrekcaTprcH-
1,3,5.

KoHTpoJibHbIE BONIPOCHI:

. Kakue yrneBomopo/ipl Ha3bIBalOT HENPEAEIbHBIMU?

. Kakue o6mue hopMyIibl 1 0COOCHHOCTH HOMEHKIIATYPBI HEMPEICTbHBIX COSTMHCHUN?

. CTpoeHue alnKeHOB, aTKUHOB U aJTKaJHECHOB.

. BuJtbl m30Mepun aTkeHOB, ATKHHOB M AJTKATUCHOB.

. Y Kakux aJKeHOB HAOI01aeTCs MPOCTPAHCTBEHHAS H30MEpHs?

. Kimaccudukanus TueHOBBIX YTIIEBOIOPOJIOB.

. [IpyurHBI XUMUYECKON aKTUBHOCTH HETIPENEIbHBIX YIIIEBOJAOPOIOB.

. Kakue THITBI XUMUYECKUX PEaKIUil MPUCYIITN BCEM HETIPEICTBHBIM YTICBOI0pOAaM?

. Chopmynupyiite npaBuno MapKkoBHHKOBA U MPaBUIIO 3aiilieBa.

10. KakoB MexaHH3M peakluu IpUCcOeInHEHUs?

11. KakoBa npuynHa KUCIOTHBIX CBOHCTB anknHOB? [IpuBeanTe ypaBHEHUS COOTBETCTBYIOIINX
peaKunii.

12. KakoBbI crtocOOBI ONYUEHHUS AIKEHOB, ATKUHOB U ATKaHEHOB?

13. JlaifTe onpeaenieHusi, 4TO TaKOE COMPSDKEHNE U ACIIOKATU3AITUs JJIEKTPOHHOMN TUIOTHOCTH.

O 001N DN B W~



2. [Natite Has3BaHUA BelllecTBaM o
cucTeMaTu4eCcKol HOMeHKJ/IaType:

CH;—CH>—CH=CH,;, CH=C—CH3, CHy=C—CH,—CH3
|
CH3
CH;=C—C=CH;, CH;3

[ |
CH3z C2Hs CHz-— C—C=C—CHz
|
CHz



JABOPATOPHAS PABOTA Nel
TEMA: /IueHoBbIe yriaeBoa0POaAbI
O3HakoMIIeHHE € KOJJIEKIMeH KaydyKOB M 00pa31liaMu U3/1eJIuil U3 pe3uHbI
KoanuyecTBO 9yacos - 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 — >nacTUdYHBIC MaTepUalibl, U3 KOTOPHIX MYTEM CIIEHUAILHONW 00pabOTKU MOTyYaroT
pesuny. CpIpoil KaydyK JUIOK, HEMpOYeH, a NpuU HEOOJBIIOM TMOHMKEHUH TeMIepaTypbl
CTAaHOBUTCA XpYHNKHUM. UTOOBI MpHUJIaTh M3rOTOBJICHHBIM U3 KayyyKa U3JEIUsIM HEOOXOAUMYIO
IPOYHOCTh U 3JaCTUYHOCTh, KaydyK IIOJBEpPraioT BYJKaHU3allUM — BBOJAAT B HEro Cepy U
HarpeBaroT. BynkaHN3upoBaHHbIN KaydyK Ha3bIBA€TCs PE3UHOM.

Harypanbusiii kayuyk (HK) npeacraBnsieT BBICOKOMOJEKYJISPHOE COEAUMHEHHE -  IOJIUMED
dopmyna koroporo (- CH2— C=CH - CHz -)n
/
CHs
Cunrernueckue kayuyku (CK) npousBoasT pazHoro Buja.
CKb — mnpoayKT cOBMECTHOM mOJMMepU3aluu OyTajgueHa ¢ JPYrUMH HenpeelbHbIMU

YTJIEBOIOPO/IAMH.
®opmyna CK (- CH2— CH=CH - CHz - )n

BbinosiHeHue padoThl
3apanue Ne 1. O3nakomienue ¢ ko/uteknueil «HeTb 1 MpoayKThHI ee mepepadoTKM»
PaccmoTpuTe BeIAaHHYIO BaM KoJuleKIuio. I1pu momomy yueOHuka 3amnoaHure Tadmauiry Ne 1.

Ta6mmua Ne 1. Opaknnu neperoHku HedTy.

Hassanne CaoiicTBa (arp. cocT., IBET) VYrneponHslit IIpnmenenne
(bpakym cocTaB
Bensun roproyasi CMeCh C(CH3)3- B KAQ4eCTBE TOTLTUBA ISt
JETKUX YIJIeBOIOPOJIOB ¢ TemmepaTypoii | CH2- WHXEHEePHBIX JABUTATENCH, a
kunenus ot +33 o +205 °C (B CH(CH3)2 |rakxxe aist KapOOpPaTOPHBIX
3aBUCHUMOCTH OT (C8H18) nsurareieii. Eme OeH3un
npumeceit). [IIIOTHOCTL OKOJIO HCIIONB3YIOT B KAUeCTBE
0,71...0,76 r/cm*. TennoTBOpHAas BBICOKOUMITYJIbCUBHOTO
crmocobHoCcTE 0K010 10 600 KKaI/Kr PEaKTUBHOTO TOIUIHBA,
(44,4 M Tx/xr, 32,7 pou3Bos napaduH, B
M/Ix/mutp). Temneparypa 3amep3anust Ka4eCTBE PACTBOPUTEIISI MITH
okoji0 —60 °C B ciydae UCIOJIb30BaHUS KaK FOprOYU MaTepual.
CISITHATBHBIX ITPHCAJIOK.
Jlurponx B Ka4eCTBE CHIPbS IS C8H18—C |B KkayecTBe CHIPHS IS
He(TexMMUUecKoil mpoMbiiensoctr, |14 H 30 He(TeXUMHUECKON
IIPH ITPOU3BOJICTBE OJICUHOB B MTPOMBIIIJICHHOCTH, TIPH
YCTaHOBKAX MUPOJIH3A. MIPOU3BOJICTBE OJE(HUHOB B
YCTaHOBKAX MUPOJIHA3A.



https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%BA%D0%B8%D0%BF%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%BA%D0%B8%D0%BF%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B2%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D1%82%D0%BE%D0%BF%D0%BB%D0%B8%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B2%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D1%82%D0%BE%D0%BF%D0%BB%D0%B8%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BA%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%81%D0%B0%D0%B4%D0%BA%D0%B0

Kepocun [MnotHocTh 0,78—0,85 T/cM?® (tipm +20 °C), [C 12 H 26 — |['oprouee a5 peaKTUBHBIX
Bs3KOCTh 1,2—4,5 mm*/c (mpu +20 °C), C18H38 CaMOJIETOB M PaKeT
Temmeparypa Beubmku +28... +72 °C,
TeMIiepaTypa camoBociiaMeHenus 200—
400 °C (B 3aBHCHMOCTH OT JaBJICHUS
Cpepl), TeIIOTa CropaHus 0KoJIo 43
MJIx/kr.
I'azoiinb CMECH YTJIEBOJOPOIOB, COIECPIKAIIUE C14-C25 T"a30ii1p OTHOCUTCS K
/comsipoBoe COEMHEHMS KUCIOpOoAa, a30Ta, cephl. B JICIIECBBIM BUJIaM
maco/ ocHOBe HedrenpoaykTa GpaKIuu JM3EIBHOTO TOIIMBA. U3-3a
TSKEJIOr0 KEPOCUHOBOTO U JIETKOTO HU3KHX TOTPEOUTEIBCKHX
COJISIPOBOTO JUCTUILIATOB. JIerkuii CBOMCTB HE PEKOMEHOBaH K
ra30iJib BBIKUIIAET IIPU TEMIIEpAType HUCIIOJIB30BAHUIO B
200-360 °C, a Tsoxensii — mpu 360-500 JIIBUTATEISIX OOBIYHBIX
°C. ABTOMOOMJICH.
Magy’[‘ Cma3ouHble Macia Tpyanoneryuue C20-C34 CMma3zka J1st MEXaHU3MOB
JKHUOKOCTU
Bazenun Tpyznnoneryaue xuakocts | CMech )UAKHX U | B Meauimue, [1is IPOM3BOACTBA
TBEpABIX YB KOCMETHUYECKUX CPEICTB
ITapapun Tpynnoneryaue xuakocts | CMeck TBEPABIX | st MONTy4YeHHs BHICHIMX KapOOHOBBIX
YTI€BOJOPOI0B KHUCJIOT;
TIPOTIUTKA IPEBECUHBI B TPOU3BOACTBE
€25-C40 CIMYEK U KapaHJalleit;
JJIA U3rOTOBJICHUS CBC‘-ICI\/'I, TyTaJlnHa U
T. O.
l'yapoH OcTtaTok 1mocje neperoHku boneme 30 | /lns monydenus acdanbta

3aganue Ne 2. O3nakomiieHHe ¢ KoJieknueii «Kayuyku u oopasyst uzoenuii u3 peaunuly.

PaccmoTpute BEIAaHHYIO BaM KoJuIeKIHio. I1pu momomny yueOHuKa 3amnoaHute Tadmuiry Ne 2.

Tadauua Ne 2. BaxHeiimme BUIbI KAyYyKOB B UX IPUMEHEHNE

Hcxonnnie
HazBanue BEIIECTBA Xumudeckas hopMmysia mojimmepa IIpumenenue
(MoHOMEpBI)
CTHPOI U (C4H6)n H3TOTOBJIEHHUE
N OyTraaueH MPOTEKTOPHBIX U
Byranuenosblit yrat P p
00OKJTaI04HBIX (KapKac,
Kay4dyK
Opekep, OOKOBHHA)
OIMHHBIX PE3WH.
JIMBUHUIIOBBIN (OyTamuen- (C4He)n TONMATUJIEHA, PA3TTUIHBIX
KayqyK 1,3) noJu3(GupoB
M30IPEH (C5H8)n MIPOU3BOJICTBE
. KOHBEUEPHBIX JICHT,
H3onpeHoBblit 2
(hopMOBBIX H3JIENNH,
Kay4dyK
ry0YaThIX MEIUIUMHCKHX
U IpYTUX U3JIETUH.
xynoponpena | [—CH 2C(Cl)=CHCH >—] n IIpousBoacTBo
XII0pONpEHOBbIi (2-x710p- PE3MHOTEXHUIECKUX
KaydyK OyTanueHa- U3JeNINN: KOHBEHEPHBIX
1,3) JIEHT, TIPUBOIHBIX
pEMHEH, pyKaBOB,
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IIJIAHTOB, BOJOJIA3HBIX
KOCTIOMOB,
NIEKTPOU3ONIALOHHBIX
MaTepHaIoB,
TEXHUYECKHUX ILIACTHH.

[~CH2-CH=CH-CH2~]n—[-CH2-CR(C6H5)-]

MIMPOKO IPUMEHSETCS B

bytaguen- ) IHHHOH,

CTUPOnbHbLIN PE3MHOTEXHHUYECKOI,

Kay4yk KaOeNbHOI 1 00YBHOM
IPOMBIILIEHHOCTH

CoopmysmpyiiTe BbIBOJ 110 padore.

JABOPATOPHAS PABOTA Ne2
TEMA: ApomaTu4eckue yriieBoa0po/bl
O3HakoMJIeHHE C KOJJIEKIMAMEI 00pa3uoB He(TH, YIJisi U MPOAYKTOB UX NepepadoTKu
KoandyecTBO Yyacos - 2 4.

@opmMa opraHu3anMu 3aHITHSL: UHOUBUOYAIbHAS
®opMa 0TUYETHOCTH 10 3AHATHIO. 3aNoaHeH bl Onank 113

Ileny pabombi: Ha OCHOBE KOJUIEKIITHOHHOTO MaTepuaia 03HAKOMUTHCS
C ob6pa3namu He(pTH, YIJIsl U IPOIYKTAMU UX MEepepadOTKH.

LATTpupoaHBIME HCTOYHUKAMHE PA3JIMYHBIX YIIIEBOAOPOIOB SBISIOTCA HEPTH, YroJb, IPUPOIHBINA
ra3. Bce nepeuncieHHoe SBISETCS MUCTOUYHHMKOM TOJYYEHHS SHEPTUU, a TaKKe BaKHEUIIUM
XUMHUYECKHM CBIPHEM.

Hegmov — 310 XUJKMH, roproyuil MaciooOpa3Hblii MUHEpaa, UMEIOIIHUNA OKpacKy OT CBETJIO-
KENTON 10 TEMHO-KOPUYHEBOI, Jierye BoJibl M MPAaKTUUECKU B HeW HepacTBopuMa. Hedtes cocrout
U3 aJKaHOB, IMKJIOAJIKAHOB U apOMaTUYECKUX YIJIEBOJAOPO/IOB.

Yeonv comepxur 65 — 90% yruepona. Yrojp 4epHOro LBETa TBEPAOE BELIECTBO OTINYAETCS
00JIbIION MIIOTHOCTBIO U OJIECKOM.

BeinosiHenune padorTsl
1. O3nakomiuenue ¢ komiekuuen «HedTb U MPoaYKTHI ee nepepaboTKM.
PaccmoTpuTe kosutekuuio. 3anumuTte oOpasibsl HEPTH U UX OTIMYME MO COCTaBy. 3alUIINTE
IPOAYKTHI IepepabOTKU HEPTH U UX IPUMEHEHHUE.
2. OsHakomleHue ¢ Kowlekyuel «Yeoab u npooykmel e20 nepepabomkuy. PaccMmoTpute
KOJUICKIMIO. 3amuImuTe 00pasipl yriii W HMX OTIMYHE IO COCTaBy. 3alUIIATE MPOIYKTHI
nepepabdOoTKU YIiis U UX IPUMEHEHHE.

JlaHHbIe HAOMIOICHNUI 3aHECUTE B TAOJIHILY.
O06pa3siie dusnyeckue CBONCTBA [Ipumenenue
1.Hed1s
1.1.




2. Yroab
2.1.

CoopmysmpyiiTe BbIBOJ 110 padore
INPAKTUYECKOE 3AHATHUE Ne/

TEMA: ApoMmaTuuyeckue yrjieBoa0poabl
CocraBJ/ieHUe U pellleHHe TeHeTHYEeCKHX HenoYeK

KoJsimyecTBo yacoB -2 4.
®opma OpraHu3auuM 3aHATHS: UHOUBUOYANbHAS
®opMa 0TUYETHOCTH 110 3AHATHIO. 3aNoaHeH bl Onank 113

Llenv pabomur: 00001eHNE 3HAHNI, YCTAHOBIICHHE T€HETUYECKON CBA3H MEXAY PA3IUUHBIMU
KJIacCaMU IMpeJIeNbHBIX YITIEBOIOPOJIOB.

A7 enemuueckum wasbBaeTCsi psjl BEWIECTB — MPEIACTABUTENEH pPasHBIX KIIACCOB,
SBIISIOIINXCS COEZIMHEHUSIMU OJTHOTO XUMHUYECKOTO 3JIEMEHTA, CBSI3aHHBIX,
B3aMMOIIPEBPALICHUSIMU M OTPAXKAIOUIMX OOILIHOCTh IPOUCXOXKICHHUSI 3TUX BemecTB. Jlus
YCIIEIIHOTO PEIIeHUs] TeHETUYECKUX LIENOYeK HEeOOXOJMMO MOMHHMTh XMMHYECKHE CBOMCTBA,
CIOCOOBI IIOJTyYEHHUS U3YUEHHBIX KJIACCOB OPraHMUYECKUX BEIIECTB.

HOpﬂ}IOK BbIINNOJTHCHUSA 3aJaHUA:

1. 3anummre neNnovKy npeBpameHnii GopMynaMu XUMUYECKUX BEIIECTB;
2. Hanp crpenkamu Hanummrte (OpPMYJTy BEIIECTBA, HPH B3aUMOJICHCTBUU C KOTOPBIM
o0pasyeTcsi MOC/IeyolIee BEIIECTBO;
3. CocraBbTe YpaBHEHHS PEAKIMH, YKQKUTE YCIOBHS MIPOXOXKACHHUS PEAKIIHIH;
3amaHus 1J1sl CAMOCTOSITENILHOI pa6oThl (Ha BLIGOP 3 HEenoYKH):

1. KapOua kanpius— aneTusieH —0eH301
2. Meran — ameruieH — XJIOpITaH — OyTaH — Oyramaues-1,3 — kaydyk
3. Kapbup xanbius — aneTuieH — 3TaH — XJIOpATaH — OyTaH — YIJIEKUCIBIN ra3

4. TlpupoaHslii ra3—aneTHIeH—0eH30JI— IUKIOT€KCAaH—TeKCaH

5. CHs4—CH3CI—C2Hs—C2H2

JIABOPATOPHAS PABOTA Ne3
TEMA: Kucjiopoaocoaepskaiue OpraHu4ecKue coeJuHeHUs1
PacTBOpeHue rimuepuHa B Bojie U B3aumoseiicteue ¢ ruapoxcuaom meau (11)

KoJuun4yecTBO 4acos - 2 4.

®opmMa OpraHu3auuM 3aHATHS: UHOUBUOYANbHAS



®opMa 0TYETHOCTH 10 3AHATHIO. 3an0IHeHHblU Onank 113

Ilenv padomsi: wccienoBaTh pPACTBOPUMOCTh TIUNIMLEPUHA B BOJE; OBJIAJICHUE HaBBIKAMU
IPOBEICHUSI XUMHUYECKUX OIBITOB, C COOJIIOJICHMEM HpaBUI TEXHUKH O€30IaCHOCTH,
MOTBEP>KIAIOLIUX CBOMCTBA IIMILIEPUHA.

PeakTnBbl u oOOpynoBaHMe: IITaTUB C IPOOMpPKaMH, IUIETKH, JAEp)KaTellb, TOpeliKa,
CTEKJISIHHAS Tajiouka. PacTBOpHI BEllleCTB: IIIUIIEPHHA, THIPOKCHIa HaTpusl, cyiabdara meau (11),
JUCTUNIMPOBaHHAs BOJIA, STWIOBBIN CIIUPT.

L3 Cnupmor.

XUMHUECKUE CBOWCTBA CIIUPTOB OOYCIOBJIEHBl B OCHOBHOM pa3pbIBOM CBSI3U KHUCIOPOJ —
BOJIOPO/I, @ CBSI3b YIJIEPOJ — KUCIOPO OCTaeTCsl He3aTpOoHyTOH. CrupThl aM(pOTEpHBI U OOBIYHO
HE SIBJIIIOTCS] HU CJIBHBIMU KUCJIOTaMH, HU CUJIbHBIMH OCHOBaHHSIMH.

1. Crouptsl J1€rko B3aMMOAEHCTBYIOT C METAIUIMYECKUM HaTpUEM:

CoHs0H + 2Na = 2C2HsONa + Hz
2. MHOroaToMHbI€ CIIUPTHI B3aUMOAECHCTBYIOT C HEPACTBOPUMBIMU OCHOBAHUSIMHU:

CH20H HC—O
|\ Cu

ClHOH +Cu(OH), — HCl/— O  +2H0
CH20H H.C — OH
cuHHMi pactBop — riunepar meau (11)

3. Ilpu OKHCIEHNH 3TUIIOBOTO CIIMPTA B KUCIIOH cpelie 00pa3yeTcst BEIMIECTBO — ajIbICTH],
CoOJIep KAl ambACTUIHYIO TPYIIITY.

C2Hs0OH + [O]—/» CHs;— COH

YKCYCHBIH anmbaeru
BoinosiHeHHEe padoThI

Pacmeopenue anuyepuna 6 sode u 83aumodeticmsue ¢ 2uopoxcudom meou (11).

1. B npoOupky c 0,5 M riuuepuHa nuneTkon goo6aspTe Boay (1-2 Mi1) HEOOIBIIMMU MOPLUHUAMU U
MaJo4YKOM mepemMeniaiite comepkumoe. YOeauTech B pPAacTBOPUMOCTH TIIMLEPHHA B BOJIE.
Hccnenyiite pacTBOpUMOCTh B BOJE OSTWIOBOro cnupra. CpaBHUTE MPOIECC PACTBOPEHHS
TIIMLEPUHA U ATUIIOBOTO CIIUPTA.

[TosrydeHHBIE PacTBOPBI UCTIOIB3YUTE I TPOBEICHUS KA4eCTBEHHOW PEAKIUU C THIPOKCHIOM
menu (I1).
[Monyuute ruapokcua meau (1), modbasssis k 2 Mt pactBopa cynbdata menu (1) mo kamism pacTBop
THAPOKCHAA HaTpus A0 oOpa3oBaHus romyboro ocaaka. K momyueHHOMy ocaaky nobaBbre 2-3
KaIUTH pacTBOpa TJIHIIEPHHA, BCTPSIXHUTE MPOOMPKY W HaOmonaiiTe m3MeHeHue okpacku. Kak
MOYHO OOBSCHUTEL HAOIIOAECHUS?

2. IlponenaiiTe aHATOTUYHBIN OMBIT C THJIOBBIM CITUPTOM. [IpOMCXOINT TM U3MEHEHHE OKPACKH TTPU
noGasienuu crnupta K ruapokcuay meau (11)? O6bsacHuTe HAOMIOAEHNS U CAeNalTe BBIBOIBI.

Xoz omnbITa Habmtonenue YpaBHEHHE peaKkLUU BriBOI
Ormmit 1.
OnpIT 2.

CoopmysmpyiiTe BbIBOJ 110 padore

JIABOPATOPHAS PABOTA Ned
TEMA: Kuciopoaocoaepxaiye OpraHudyecKkue coeuHeHus
CBoiicTBa YKCYCHOH KHCJIOTHI
Koau4yecTBo 4acos - 2 4.



®opMa OpraHu3aluum 3aHATHS: UHOUBUOYANbHAS
®opMa 0TYETHOCTH 110 3AHATHIO. 3aN0aHeH bl Onank 113

Llens pabomei: oBNazicHNE HABBIKAMHU ITPOBEACHUS XUMHUYECKHUX OTIBITOB, C COOJIFOICHIEM MTPABHII
TEXHUKU 0€30I1aCHOCTH, MOATBEPKIAIOIINX CBOMCTBA YKCYCHOM KMCIIOTHI.
PeakTuBBI 1 000py/A0OBaHHeE: IITATHB C MPOOHPKAMHU, JEpiKaTeNb, TOPEIKa, YKCYCHAs KUCIIOTa,
THJIPOKCUJ HATpHsl, STWIOBBIA CHUPT, KOHLIEHTPUPOBAHHAs CepHas KUCIIOTA, METaJUIMYECKHH
MarHuii, UUHK, CHHUHM JaKMyC, XJIOpWJ HaTpus, HUTpar cepebpa (l), MypaBbHHAs KHCIOTa,
pa30aBIEHHBIN pacTBOp aMMHAKA.
A Kapbonoswie kucromei.
KapOOHOBBIMU KHCIIOTAMU Ha3bIBAIOTCS OPraHUMYECKHE BEIIECTBA, COAEPIKAIINE OJHY MU
HECKOJIbKO KapOokcmibHBIX Tpymn — COOH.
XHUMHUYECKHUE CBOICTBA
1. Ilpu auccoumnanyu oOpa3yroT HOHBI BOJOPOJIA:
R —COOH — R—COO™ + H*
2. PearupytoT ¢ akTUBHBIMU METAJIJIAMH U UX OKCHJIAMHU, CO ILIE€JI0YaMHU:
2CH3COOH + K = 2CH3COOK + H»
anerar Kajaus
CH3COOH + KOH = CH3COOK + H20
3. B3auMoeicTBYIOT CO ciupTaMy ¢ 00pa30BaHUEM CIIOKHBIX 3(PHUPOB:
CH3—|C=O +H—0—C2Hs —>CH3—C|?=O + H20
OH O —C2Hs
STHIIOBBIH 3()UpP YKCYCHON KUCIOTBHI

BoinosiHeHHEe padoThI
1. Huccouuayus yxcycuoui kucnomei. B npoOupky mnpuieiite 2ma pactBopa CH3COOH wu
no6aBbTe | KaIIro CHHEro JJakMyca. 3anummnTe HabIIoAeHNs B XUMHYECKYIO PEAKIIUIO.

2. Bzaumodeticmsue yKCyCHOU KUCIOMbL C aKMUHblM Memaiom. B 1Be mpoOUpPKU HaJEHTE 1O
1 M3 pacTBOpa YKCYCHOM KHCIOTHI. B 0JlHYy MPOOUPKY BCHINBTE HEMHOTO CTPYXKEK MarHus, a B
JIPYTYIO — HECKOJIBKO TpaHyJl IIUHKA. 3aUIITUTE HAOMIOICHHUS M XUMUUYECKYIO PEaKIIHIO.

3. Bzaumooeticmsue YKCYCHOU Kucaiomul co cnupmom. B npoOupky npuiieite 2 M yKCyCHOU
KHCJIOTBI, 2 MJI 3THJIOBOTO CHUpPTa M 2 MJI KOHL. CepHOM KucioTel. CMmech mepemeniaite u
MENJICHHO Harpeiire, HO He kunsiTute. OOpaTHTe BHUMaHNE Ha TIOSBUBIIHMIACS 3amax. 3arniImTe
HaOmroneHus. [loaydyeHHy0 ropsdyro cMech IepeseinTe B IPOOUPKY ¢ HACBIIEHHBIM PacTBOPOM
XJIOpHUa HATpUsl. 3aNUIINTE HAOTIOICHUS U XUMUYECKYIO PEAKIINIO TTOTydeHus ddupa.

4. Oxucnenue mypasbuoii kKuciomoi okcudom cepedpa (1). B unctyro npoOupky HajenTe 2 mi
CBEXXEIPUIOTOBJIEHHOTO pPacTBOpa C MaccoBoM jgonel HuTpaTta cepebpa (1) 0,02. HobGasbre
HEMHOTO pa30aBIEHHOTO pacTBOpa aMMHaKa JI0 PACTBOPEHHsS IMOSIBHBIIETOCS OCaaKa. 3aTeM
n00aBbTE€ HECKOJIBKO KalleJIlb MypaBbUHOW KHCIIOTHI U MPOOMPKY CO CMEChIO HarpenTte B kojibe ¢
ropsraeit BOJoi.

Xo onbITa HaOmroneune YpaBHEHHE peakun BriBox
Omnwit 1.
OnmiT 2.
OmpiT 3.
OmnmiT 4.




CoopmysmpyiiTe BbIBOJ 110 padore

JIABOPATOPHAS PABOTA Ne5

TEMA: Kucjiopoaocoaep:kaiiue OpraHudeckue coeTuHeHus
KauecTBeHHasi peakiusi HAa KpaxMaJjl U ee IPUMeHeHHne
KoanuyecTBO 4acos - 2 4.

®opma OpraHu3aliu 3aHATHS: UHOUBUOYATLHAS

®opMa 0TYETHOCTH 110 3AHATHIO. 3aN0aHeH bl Onank 113

Llenv padomwi: >KCTIEPUMEHTANBHO JI0Ka3aTh MPUCYTCTBHE Kpaxmalla B pa3IUUHbBIX
NPOAYKTaxX MUTAHUS.

OOopynoBanue M peakTHBBI: IITATUB C MPOOMPKAMHU, MHUIETKH, CIIUPTOBKA, CIUYKH,
POOUPKOJIEpIKATEINb; pa30aBIeHHBIA KpaXxMallbHBIN KJIEHCTep, pacTBOp WoAa B HOIUIE Kajus;
KapTodenb, 6emnblil X1e0, 3eJIeHoe A0I0KO.

LA Kpaxman upexacrapiser coOoil Oenblii aM(OTEPHBIH MOPOIIOK, HEPACTBOPUMBIA B
XOJNIOJIHOM Boje. B ropsueil Boje kpaxman cHayaia HaOyxaeT, a 3aTeM JaeT BA3KUN pacTBOp,
KOTOPBIN Ha3bIBAECTCS KIEUCTEPOM.

Kpaxman sBisieTcss cMEChl0 MOJIMCaXapuaoB, MOITOMY HE JAeT pPeakiuid, CBOWCTBEHHBIX
MoHocaxapugam. OH He 00JaaeT BOCCTAHOBUTEIHLHBIMH CBOMCTBAMHU — HE 00pa3zyeT KpacHOTO
ocazaka okcuaa meau (1).

[Tpu nericTBUM MUHEPATBHBIX KUCIOT KpaXMall THIPOJIHU3YETCS A0 TIFOKO3BI.

(CsH1005) n + N H2O — nCeH1206
XapakTepHOM peakuued Ha Kpaxmall SIBJIIETCA peaklMs ero ¢ pacTBOpOM iona -
pacTBOp OKPAIIMBAETCS B UHTEHCUBHBIN CUHUI LIBET.

Bbinosnenue padoTnl
B nmpoGupky ¢ 2-3 mi KpaxmajgbHOro Kieicrepa a00aBbTe 2-3 Kamiu pacTBopa ioxa
B MoguctoM kanuu. Yrto Habmonaere? Harpesaiite conepxkumoe npoOupku. [Ipu HarpeBanuun
CHHSISI OKpacKa MCU€3aeT, HO MPH OXJIaXIEHUU NOosIBiIsgeTCs BHOBB. Kak BBl 1ymaere, mouemy?
Kaprodens, 3eneHoe s010k0 u xy1e0 pa3pexbTe M HAHECHTE KaIUTI0 pacTBopa iojna
B floJuie Kanus Ha MOBEpXHOCTh cpe3a. Yto HabmonaeTe?

Xoj onbpITa HaOmronenue YpaBHeHue BriBon
peakuuu

Cdopmyaupyiite BbIBO/ 10 padoTe

JIABOPATOPHAS PABOTA Ne6

TEMA: A3zoTocoaepxaiiue oprannyeckue coequHenus. Iloanmepst.
«CBoiicTBa 0e1K0B»
KoJsimyecTBo 4acoB - 2 4.

®opma OpraHu3aluM 3aHATHA: UHOUBUOYATIbHASA

®opMa 0TYETHOCTH 110 3AHATHIO: 3anoHeH bl Onank 113



Ilenv pabompl: oBIaJeHUE HABBIKAMHU IPOBEIEHUS XUMHUYECKUX OIIBITOB, MOATBEPKAAIOMINX
CBOICTBa O€NKOB M MX HAXOXJCHHWE B MPOJAYKTaX MUTAHMS; MO3HAKOMUTHCA C PEaKIUSIMHU,
JIOKa3bIBAIOIIMMHU HaJTM4Ke B O€JIKax apOMaTHYECKOTO KOJIbIIA U TMETITHAHBIX CBSI3CH.
OOopynoBaHue U peaKTHUBBI: IITATUB C NMPOOUpPKAMHU, JAepiKaTesb, TOpeika, COU4KU. PacTBop
HHUTpaTa CBUHIA, MOJOKO, MSCHOH OYJIbOH, STHJOBBIA CIUPT, pacTBop cyiabdara meau (ll),
pactBop menoun NaOH unu KOH, pactBop simaHoro 6enka, asotHast kuciora (1:3).

LA Perxamu unu b6enkosvimu sewjecmeamu, Ha3bIBAKOT BHICOKOMOJIEKYIIAPHbIE TIPUPOIHBIE
MOJIMMEPBI, MOJIEKYJIbI KOTOPBIX IOCTPOEHBI U3 OCTATKOB AMUHOKHUCIIOT, COEAMHEHHBIX AMHUIHON
(menTuaHON) CBA3BIO.

benku - amdortepusie snextponuthl. Ilpu ompenenennom 3nadenuu pH cpensl yucio
MOJIOKHUTEIBHBIX M OTPUIATEIBHBIX 3apsAI0B B MOJEKyle Oenka OJMHAKOBO. DTO OJHO U3
OCHOBHBIX CBOMCTB OeJKa.

[Ton neiicTBueM BHEMIHUX (PAKTOPOB (TEMIEpaTypbl, MEXaHMYECKOTO BO3JICHCTBHUSA, NEHCTBUS
XUMHYECKHX areHTOB) IPOUCXOJUT H3MEHEHUE BTOPHYHOM, TPETUYHON U YETBEPTUYHOU
CTPYKTYp O€JIKOBOW MakpoMoJeKyIbl. [lepBuduHas CTpyKTypa, a, CIe0BaTeIbHO, M XUMUYCCKUI
cocTtaB Oesika He MEHSETCSl.

BbinosiHeHue padoThl
1. Pacmeopenue 6enxkos 6 6ode. B ipoOUpKy ¢ BOJION MOMECTUTE HEMHOT'O KypHUHOTO Oejika 1
nepeMeniaiTe CTeKISHHOM MajgoyKoil. 3anuimuTe HaOIroAeHHS.
2. ObHapydicenue 6e1k08 8 MOIOKe U MICHOM 0y1boHe. B 0THY pOOUPKY MpUIIelTe 4MJ1 MOJIOKa,
a, B IpYryro mpoOupky 4mi MICHOTO OyabOHA M B KKIYIO IMPOOHPKY 100aBbTE 4MII IIEI0YU
NaOH u 2min pactBopa comu CuSOa. [losiBieHne xapakTepHOTO (PHOJIIETOBOTO OKpaIIWBaHUS
YKa3bIBaeT Ha HaJu4ue Oenka. 3anuiuTe HaOIroAeHUS.
3. [lenamypayus benxka cnupmom, pacmeopamu conel mA}Cenblx Memanios U npu Hacpesanuu.
[TomyueHHBI B MEPBOM OIBITE PACTBOP KypHUHOro Oenka paszieiite B Tpu mpobupku. B ogny
npoOUPKY NPUIICHTE 3TUIIOBBII CIIUPT, BO BTOPYIO pacTBop HUTparta cBuHIa PD(NO3)2 , a TpeThio
npoOUpKy HarpeiiTe. 3anuiuTe HaOIIOACHHUS.
4. Bzaumooeiicmeue pacmeopa benrxka ¢ azommuou kuciomou. B mpoOupKy BHecHUTe 5 Karelb
BOJIHOTO pacTBOpa Oenka u 5 Kameib pacTBopa a30THOM kucnoThl. [lonyunBiniics 6emnblii ocagok
Harpeiite. Kak n3amenunace okpacka?
5. Bzaumoodeiicmsue 6enka ¢ euopoxcudom medu (11). B mpodupky BHecuTe 5 Karenb BOIHOTO
pactBopa Oenka M J00aBbTEe CBEXKENpHUTroTOBICHHBIM ruapokcua meau (). JloGasnsiite mo
KaIUISIM PAacTBOP ILEJI0YHU A0 MOSABICHUS (PUOJIETOBOIO OKpAIINBAHUS.

Xoz omnbliTa Habmtonenue YpaBHEHHE peakLUU BriBOI
Ormpit 1.
OmeIT 2.
Onpit 3.
Ot 4.
OnpIT 5.

CoopmysmpyiiTe BIBOJ 110 padore.
MNPAKTUHYECKOE 3AHATHUE Ne6
TEMA: OcHOBHBIE IOHSATHSI XHMHHU
«CTpoenue atomay

KoJun4yecTBO 4acos -2 4.

®opma OpraHu3aluuM 3aHATHS: UHOUBUOYANbHAS



®opMa 0TYETHOCTH 10 3AHATHIO. 3an0IHeHHblU Onank 113

Ileab paGoThl: HAYYUTHCS COCTABIISITH DJIEKTPOHHBIE CXEMbI CTPOCHHUS aTOMOB, 3JIEKTPOHHBIE
(bopMyIIbl aTOMOB U COCTaB sIJIpa.

OcHauienue: ooopyoosanue — llepuoandeckasi cucteMa XUMU4Yeckux semeHToB /1. W.
Menneneesa.

3aganue. Onucarh CTpOEHUE aTOMOB HATPUS U XJI0pa MPU MOMOIIH IEKTPOHHON CXEMBbI
CTPOCHUS aTOMa, JIEKTPOHHON (OPMYIIBI aTOMA U COCTaBa SAPA).

06033611 BbBIINMOJHCHUA HA IPMMCPE aTOMOB aJIIOMUHUSA U CCPBI.

1). DileKTpOHHASL CXeMa CTPOEHMS aTOMA. 27 32
+13A12¢” 8¢ 3¢ +16 S 2¢7 8e” 6¢”

I10ICHUTE: rac 3apsan aapa, MaCCOBOC YHUCJI0, CKOJIBKO SHEPICTHUCCKUX ypOBHeﬁ, CKOJIBKO Ha
KaKIOM YPOBHEC 3JICKTPOHOB, HAa KAKOM YPOBHC U CKOJIBKO BAJICHTHBIX 3JICKTPOHOB.

DaexTpoHHasi popMyJia aToma.
Al:1s? 25 2pP 3s? 3p* S: 1s? 252 2p° 3s? 3p*

IlosicHUTE, KaK YUTaeTCs dTa Q)opMyna, YTO OHa 0003HAYAET.

Cocras siapa.

B snpe pacnosnokeHbl HyKJIOHbBI — IPOTOHBI U HEUTPOHBI:
Al umeer B siape — 13 npoToHOB U 14 HEUTPOHOB.

S umeer B sipe — 16 mpoToHOB 1 16 HEUTPOHOB.

[TosicHUTE, KAK MOKHO Y3HATbh O KOJIMYECTBE IPOTOHOB U KaK paCCYUTATh YUCIIO HCP’ITPOHOB B
aToMC€.

CneaaiiTe BbIBOJ K NPaAKTHYeCKOH padoTe 00 0COOCHHOCTAX CTPOCHUS aTOMOB METAJIJIOB U
HEMETAIJIOB.

INPAKTUYECKOE 3AHSTHUE Ne/

TEMA: OcHOBHBIE MOHATHA XUMHH
Tunel XUMH4YeCKOH CBA3H
KosunuecTBo 4acos -2 4.
®opma OpraHu3aluM 3aHATHA: UHOUBUOYATIbHASA
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lIeJlb pa6ombl: HAYYHUTBECA OIIPCACIIATh TUIT XHUMHYECKOH CBSI3M B XUMHUUYECKUX COCINHCHUAX.




EdMHorue cBolicTBa XUMHYECKUX COEIUHEHUN 3aBUCAT OT TOTO, KAKOB THII XMMUYECKOH CBS3U
MEXJy aroMaMu, OOpa3yIoIMMHU 3TO coenuHeHue. Tak, BelecTBo, 0Opa30oBaHHOE aToMaMH
HATpUsT — 3TO METall cepedpucToro IBera. BemecTBo, 00pa3oBaHHOE aTOMaMu XJopa —
AOBUTBHIA Ta3, a IOBapeHHas CoOJib, COCTOSIIAs U3 aTOMOB HATpusi M Xxjopa — Oemnoe
KPUCTAJUTMYECKOE BeleCTBO. OTUEro e NepeurcIeHHbIE COeIMHEHUS CTOJIb Pa3IUYHBI IO CBOUM
cBorictBam? [lompoOyeM B 3TOM pazoOpaThes.

Bam u3BecTHO, UTO aTOMBI MOTYT COCIMHSTBHCS JIPYr C JPYyromM ¢ 0Opa3oBaHUEM IMPOCTHIX U
CIOXHBIX BemlecTB. [lpu cOMMKEHMHM aTOMOB HMX JJEKTPOHHBIE OO0OJOYKHM BCTYHAIOT
BO B3aUMOJIEHCTBUE U MEKIY aTOMAMU 00pa3yeTCsl XUMUUECKAsl CEA3b.

XumMHYecKkasi CBSI3b — OTO CHJIbI, YJEP)KUBAIOIIME aTOMbl B MOJIEKYJaX W KpHUCTalax.
CrocoOHOCTh aToMa 00pa3oBBIBATH OOJbIIEE WM MEHBIIEE YHUCIO XUMHYECKHX CBS3eH
C IpYTrUMH aTOMaMHM 3aBHCUT OT YMCJIa UMEIOIINXCS Y HETO BaJICHTHBIX AJIEKTPOHOB U CBOOOTHBIX
opOuTaneil.

B 3aBucuMocTH OT ocoOeHHOcTel aroma (ero 3JeKTPOHHOM KoHUrypaluu, 3apsia sapa u
paanyca) OH MOXET O0pa3oBBIBATh XMMUYECKHE CBS3M PA3HOr0 THUNA C JPYTUMHU aTOMAaMH.
XuMuyeckasi CBsI3b 00pa3yercsi 3a CYeT TOTO, UYTO MPU COMMKEHHH aTOMOB HUX HeCIapeHHbIE
AJIEKTPOHBI 00pPa3ylOT OOLIYI0 3JIeKTPOHHYI0 mnapy (OOMEHHBIM MeXaHu3M O0pa3oBaHUsA
XUMHYECKON CBsi3u). B npyrux cimydyasx aToM OJHOTO 3JIEMEHTa MPEIOCTaBISET AJIEKTPOHBI,
a Jpyroii — CcBOOOJHBIC oOpOWTATUM. B pe3ynbrare dJIEKTPOHBI CTAHOBATCS OONIUMU
JUTSL B3aUMOJICHCTBYIOIIUX aTOMOB M MEXJy HUMH TOSBISETCS XHUMHUYECKas CBA3b (IOHOPHO-
aKUENTOPHBIH MEXaHW3M OOpa3oBaHMs XMMHUYECKOH cBsizu). Eciam oOpasyroTcss aBe oOmmx
AIEKTPOHHBIX MApPbI, XUMUYECKYIO CBS3b HA3bIBAIOT JBOMHOM, €CJIM TPH — TPOHHOI. MHOT1a 01MH
13 B3aUMOJICUCTBYIOIINX aTOMOB MOXKET OTTSTUBATh K ce0e OOIIYI0 AIEKTPOHHYIO TIapy. BaxHyto
pOJIb B 00pa30BaHMUHU CBSI3€H TOTO WIJIM HHOTO TUIIA UTPAET ANEKTPOOTPUIATETILHOCTD AJIEMEHTOB.
DJIeKTPOOTPHLATEIBHOCTh — 3TO CBOMCTBO aTOMOB NPUTATUBATH 3JIEKTPOHBI, YYaCTBYIOIIUE
B 00pa30BaHUU XUMHYECKOW CBSI3U. 3HAYEHHUE IIEKTPOOTPULIATEIHHOCTH 3JIEMEHTAa TEM BBIIIIE,
YeM TPYIHEE €r0 aTOMBI OT/IAI0T CBOU JIEKTPOHBI U YEM CUIIbHEE MPUTSITUBAIOT K C€0€ 3JIEKTPOHBI
JIPYTUX aTOMOB.

AOCOJIIOTHBIE BEJIMUMHBI JJIEKTPOOTPHUIIATEIIBHOCTA ATOMOB OY€HBb MaJibl, TOATOMY JJI YA00CTBA
00BIYHO UCIOJIB3YIOT OTHOCHUTEIIbHBIC 3HaUCHUS AIIEKTPOOTPHULIATEIHHOCTH.
B mpenenax mepuoanueckod CHCTEMbl OTHOCHTEJIbHASl 3JIEKTPOOTPHUIATENbHOCTH aTOMOB
AJIEMEHTOB YBEJIIMUMBAETCS MO MEPHUOJY ClIeBa HAmpaBo, a MO rpynmne — cHu3y BBepx. CaMbiM

S3JICKTPOOTPHULIATCIIBHBIM SABJIACTCA aTOM (I)Topa.
OTHOCUTESIbHAaA 3eKTPoOoTpULlaTeNnbHOCTb
(wkana NMonuHra)

Fpynna— | 4 2 | 3 4 5 6 7
Mepuoa |
| H
21
1 Li Be B c N o F
1.00 1.5 2.0 25 3.07 3.5 4.0
m Na |[Mg Si P s cl
0.93 1.2 1.8 2.2 2.6 3.0
\V4 K Ca As Se Br
0.91 1.04 2.1 2.5 2.8
\V4 Rb Sr Te |
0.89 0.99 21 2.6
VI Cs Ba At
0.7 0.9 2.3

THnbl XUMHYECKOH CBA3H
KoBajieHTHasi cBSI3b BO3HHMKAaeT B pe3yibTare oOpa3oBaHMs OOLIMX (CBSI3bIBAIOIIMX)
aneKTpoHHBIX nap. KoBaneHTHasi nmoasipHasi cBA3b 00pa3yeTcs MpH B3aUMOACHCTBUU aTOMOB
C pa3HBIMH, HO HE PE3KO OTIMYAIOIIMMHUCSA 3HAUYEHUSIMHU DIIEKTPOOTPHUIIATEIHHOCTH (Pa3HOCTh
3HAUEHUN OTHOCUTENIBHON JJIEKTPOOTPULATENILHOCTH He mpeBblmaer 2,6). Kak mnpasuio,
B 00pa30BaHUU CBA3€H 3TOr0 BUJA yYaCTBYIOT aTOMBI pa3InyHbIX HeMeTayioB. [Ipu aTom Gonee



AIIEKTPOOTPHLIATEIIbHBIA aTOM MPUTIATUBAET K cede OOIIyI0 AJIEKTPOHHYIO Mapy M MpHodpeTaer
YaCcTUYHbIH OTpUIATEJbHBIH 3apsif. Bropoii aromMm (MeHee SIEKTPOOTPHUIIATEIHHBIN)
IPUOOPETAET YACTUYHBIN MOJT0KUTEJIbHBIN 3aps/ TOH K€ BEJIMYNHBI.

Cxema o0pa3oBaHMsi KOBAJCHTHOM MOJSPHON CBSI3U UMEET BUI:

AX XX

H* +,Clsx— H §Clx
XV 32

KoBajentHas HENoJsipHasi CBA3b 06p33y€TC$I npu BSaHMOHCﬁCTBHH aTOMOB C OOIMHAKOBBIMHAU

SHAYCHUAMHU DJICKTPOOTPULIATEIIBHOCTH. :‘)J'ICKTPOHHaH nmapa HE CMCIIACTCIA, W aTOMBI HE

IIPUOOPETAIOT JAONOJHUTENBHBIN 3apsa. Cxema 00pa30BaHUsl KOBAJICHTHON HEMOJSPHOM CBSI3U
UMEET BUJL:

H°+*H—>H@H

Honnas cBsA3b 00pa3yeTcs Ipu B3aUMOJICHCTBUN aTOMOB, PE3KO OTIIMYAIOIIUXCS IPYT OT JIpyra
M0 3HAYCHWUSIM  DJIEKTPOOTPULIATEIBHOCTH. B pesynbrare  B3auMoJeHCTBUSL  Oolee
AIIEKTPOOTPHILIATEIBHBIA aTOM HACTOJBKO OJIM3KO MPUTATHUBACT K ceOe IEKTPOHHYIO Mapy, YTo
npeodpazyeTcss B aHUOH — OTPHULIATEIbHO 3apSHKEHHYIO YacTUIly (OTPHULIATENbHO 3apsKEHHBIN
HOH). MeHee 3JIeKTpOOTPULIATEIbHBI aTOM CTAaHOBUTCS IOJOXKHUTEIBHO 3apsDKEHHBIM MOHOM
(kaTuonom). Kak mpaBmiio, B 00pa3oBaHUM CBsI3€l 3TOr0 THIA y4acTBYFOT aTOMbI METa/Lla U
HeMeTaJla:

Na' + ;C_IE_, Na* L(;l’]

B Monekynax KucioT, OCHOBaHUHN U COJIEH MPUCYTCTBYIOT CBSA3U MOHHOTO THIIA, YTO BBIABISAETCS,
HaIpuMep, IpU pacCTBOPEHUU 3TUX BEILECTB B BoJe. B pacTBope kucioTa pacnanaercss Ha KATHOH
Boztopoza (H") 1 aHHOH KUCIIOTHOrO OCTATKA, PACTBOPUMOE OCHOBAHHUE — HA KATHOH METalia U
runpokcua-anuon (OHY), pactBopumas coinp — Ha KAaTMOH MeTaUla W aHWOH KHUCIOTHOTO
ocTaTKa.

Mertannun4yeckasi cBsi3b 00pa3yeTcsl 3a CYET OTHOCUTEIBHO CBOOOJHBIX 3JIEKTPOHOB, KOTOPHIE
HaXoJATCS B IPOCTPAHCTBE MEXJy HOHAMU MeTajla, paclolOKEHHbIMH B y3jax
KPUCTAJIIMYECKON PELIETKH, U SBIISIOTCS OOIIMMU JJIs1 BCEX HOHOB:

Bonopoanasi ¢Bsizb 00pa3yercs MEXy aTOMOM BOJIOPOZAa OJIHOM MOJIEKYJbl U aTOMOM CHIIBHO
anekrpooTrpunareasHoro aementa (O, N, F) npyroit monekynsl. BomopoaHas cBsi3b XapakTepHa,
HaIpUMep, JIJIsl PACTBOPOB CIIMPTOB U aMUHOKHUCIIOT B BOJIE.

BogopogHbie
CBA3U

\\\ /H
/’O\
H™ H .
0 ) &)
NH O

B 3aBucuMocCTH OT THIIAa XHMHYSCKOM CBS3H BCIIECCTBaAM CBOMCTBEHHEI Pa3HbIC arperaTHbiC
COCTOSTHHSI B OOBIYHBIX YCJIOBUSIX.



Tun (8ux) ArperaTHoe COCTOSIHUE
[Tpumepsi
CBAH Teepaoe KUJKOE | Ta3000pasHOe
KoBanenTtHas
+ + H,0O, HCI
TOJIIpHAs
F2, Br2
KoBanenTtHas + Lo
+ + anmMas,
HETIOJIsIpHAS (Hedacro)
rpadur
+
HNonnas (kpucTamInyecKue NaF
BEIICCTBA)
Bce
Merannnueckas + METAaJLIbI,
kpome Hg
Bona,
Bonoponnas + +
CIUPTHI

3agaHus 119 CaMOCTOSITeIbHON padoThI:

1. Onpenenure TUI XUMUYECKOM CBS3H B clieqyromux coeannenusx: a) Oz; 6) NaF; B) H20;
r) CaCly; ) Cl; €) CO2.

2. 3anumuTre cxeMbl 00pa30BaHUs COCIUHECHUN 3JIEMEHTAMHU C MOPSIKOBEIMH HOMEPaMHU:
a) 19 u 35; 6) 7 u 7; B) 34 u 8. HazoBure 3TN coeAMHCHUS. YKAKUTE THIT CBSI3U MEXKIY
aTOMaMH.

3. JlBa oyieMeHTa, COCAMHCHHBIE KOBAJICHTHOH CBS3bIO, 0OOpa3ylT razoo0Opa3Hoe
COeMHEHHUE, KOTOPOE MOXKET TOpeTh ¢ 0Opa3oBanueM okcuaa cepsl (I\V) u mapos Boasl. Ha
OCHOBaHUHW ITHX JAHHBIX OMPEICITUTE, 0 KaKOM Ia3000pa3HOM COCIUHEHUH HJET PEUb,
HAIMIIITE €ro MOJICKYIISIpHYIO (opMyITy U cXeMy 00pa3oBaHMsI XUMHUYECKOW CBS3H B 3TOM
COCUHEHHH.

4. ITpu pa3nokeHuu IEKTPUUECKUM TOKOM pacIuiaBa BellecTBa o0pa3yeTcst OpoM U MeTall
maBHOH moarpynmbsl | rpymmel  mepuoamueckod cuctembl. OmpenennuTe HCXOTHOE
BEIIIECTBO, 3aMUIINTE CXeMY 00pa30BaHUsl XUMHUYECKOUN CBSI3U, YKQXKUTE TUI XUMUYECKOU
CBSI3H.

B HCXOTHOM BelecTBe MaccoBas 1ot Mmetayuiat cocrasiser 0,223.

5. Hekoropoe BemiecTBO 00J1alaeT CIEIYIONIUMUA CBOWMCTBAaMHU: OHO TBEPIOE, JIETKO
nmpeBpalfaercs B JKUIKOCTh, MMEET 3amax, IUIOXO pacTBopsiercsa Boje. Kakoil Bua
XUMHUYECKOU CBSI3HM XapaKTEePEH JIJIsl 3TOTO COSTUHECHUS?

MNPAKTUYECKOE 3AHATHUE Ne8

TEMA: XuMu4eckue peakuuu

«CocraBjenue OBP u paccranoBka k03¢ puIIHEHTOB METOA0M IJIEKTPOHHOT0 GajIaHCa»

KoJunuyecTBO 4acos -3 4.

! MaccoBas 10115 37eMeHTa B cOeIMHEHKH (W) PaBHA OTHOLIEHHIO OTHOCUTENILHOM aTOMHOM Macchl anemMenTa (Ay)

K MOJIEKYJIsIpHOU Macce coequuenus (M) ¢ ydeToM dmciia aToMOB 3TOro dyieMeHTa (X) B coequueHun: W =

00 Ar cMm. mappyt Ne 8; o Beruncnernu My cM. mapmpyT Ne 3.

XA
A,

r
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Henb padbomoul: HAYIUTHCS OTIMYATH OKUCIUTEIBHO-BOCCTaHOBUTENBHBIE peakiuu (OBP) ot
IPOYMX PEAKIUM U COCTABIATh UX YPABHEHUS.

L /Tpixanue, cKUraHue TOIUIMBA B TONKAX IAapOBBIX KOTJIOB W JBUTATENICH MAIIKH, TOJyYEHUE
METAJIJIOB, CEPHOM, a30THOW M JPYTUX KHUCIIOT, IPOU3BOJCTBO CTPOMUTENIBHBIX MaTepUaJIOB,
yI0OpeHuil 1 MHOTOE Pyroe HEBO3MOXHO 0€3 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.
YenoBeuecTBO yxe AaBHO wucnoiabzyeT OBP, HO 10 HegaBHEro BpeMEHU HE IMOHUMANO HUX
cymHoctb. Teopuss OBP co3gana Tonbko k XX B. CerojHsi u3ydeHHEe XHUMHUHU 0€3 TOHHUMaHUS
MexaHu3MoB OBP HEBO3MOXKHO.

Bce xuMmuueckue peakuMd MOXKHO pa3feluTh Ha MpoTeKarolue 0e3 H3MEHEHUs cTerneHei
OKHUCJICHHS AaTOMOB 3JEMEHTOB U OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE. (OKHCIANTENbHO-
BOCCTAHOBUTE/IbHbIE PEAKIIUM — 3TO PEAKIUHU, B KOTOPBIX MIPOUCXOTUT U3MEHEHHUE CTereHeil
OKHCJIEHHS aTOMOB 3JIEMEHTOB, BXO/SIIUX B COCTAB PEarupyrolirx BEIIECTB.

OKkmnciieHneM Ha3bIBaeTCS MPOIECC «OTIAAUM» IIEKTPOHOB aTOMOM, a BEIIECTBO, COJEpKalliee
TakoM atoMm, — BoccTaHoBHMTeJeM. [Ipoliecc «mpucoequHeHUs» (MPUTITUBAHUS) 3JIEKTPOHOB
aTOMOM Ha3bIBAaETCSl BOCCTAHOBJIEHHEM, a BEIIECTBO, B COCTaB KOTOPOTO BXOJUT 3TOT aToM, —
OKHCJHNTeJIeM. B  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX IPOLECChl OKUCIECHUS U
BOCCTAaHOBJICHUSI MPOTEKAIOT OJHOBPEMEHHO. Y aromMa BOCCTAHOBUTENS CTENEHb OKUCIEHUS
NOBBILIAETCS (OH OKUCIISIETCS, «OTaBas» AJIEKTPOHBI), Y aTOMa OKUCIIUTENS CTENIEHb OKHCIIEHUS
MOHIKAETCs (OH BOCCTAHABIMBACTCS, «IIPUCOCTUHSSD) SJICKTPOHBI).

s Toro 4yToOBl OMpeAeNuTh NPUHAMIECKHOCTh ypaBHeHHH peakuuit k OBP HeobOxomumo
OTpPEACNUTh CTENEHH OKHUCICHHUS BCEX DJEMEHTOB, O00pa3ymoIIMX HWCXOIHBIC BeUIeCTBA H
IpOAYKTHI peakuuu. [lepenummre B TeTpaap ypaBHEHUs peakuuii (a) U (B), pacCcTaBbTE CTEIIEHU
OKHCJICHHS 3JIEMEHTOB, 00pa3yIOIUX BEIIECTBA

JUis  1paBUIBHOTO HANMCAaHMS YPAaBHEHMH OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX —pEaKIUil
HE00XO0UMO ONPEENIUTh U PaCCTaBUTh COOTBETCTBYIOLINE KOI(DPUIIMEHTHI.

AJNTropuTM JIeiicTBUA IPH COCTABJICHUU
YPABHEHHII OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIuil
1. 3anucath cxemy peakiuu — (HOpMYyJIbI Zn + HCl — ZnCl; + H»
HCXO/IHBIX BEUIECTB U MPOAYKTOB PEAKIIUU

+1 -1 +2 -1 0

2. OnpenenuTts CTENEHU OKUCIIEHUS 0
P Zn+HCl - ZnCl+H,

9JICMCHTOB

Y amoma yunka cmenensv oxucnenus
nosviuaemes om 0 0o +2 — on omoaem 08a

3. CocTaBUTh ypaBHEHHE YJIEKTPOHHOTO
0ajsanca. [Ing 5Toro cHavana 3anucaTh B JIBE

CTPOKH, OJJHY NOJ1 APYTOH, 3HAKU aTOMOB
JJIEMEHTOB, Y KOTOPBIX U3MEHSIOTCS CTENIEHU
OKHCIICHHS, M YKa3aTh, CKOJIBKO 3JIEKTPOHOB
JOJKHA MIPUHATH UIIU «OTIATh» KayKIas
4yacTulla, 4TOObI MPUOOPECTH HOBYIO CTEIIEHb
OKHCJICHUS

aekmpoHa (oxucasemcs). Y amoma
6000p0o0a cmenenb OKUCTIEHUS NOHUNCAEMCSL
om +1 0o 0 — o npucoedunsem oouH
271eKmpoH (6occmanasnueaemces). B npaesoti
yacmu ypasHenusi ykaszana monexkyia Ha (0sa
amoma H). Ymobwvl cobnrocmu pasencmeo
npaesot u 1e8ou uacmeul ypagHeHUsl,
cnazaemoe nesou wacmu (H) myaicro
VMHONCUMb HA 084

0 +2
Zn—28=27n




0

+1
2H+28 =H,

4. B nony4eHHON CUCTEME YpaBHEHUM HAUTH
TaKuEC JOIIOJIHUTCIBbHBIC MHOXUTCIIN, I-ITOGI:I
YHCIIO «OTJABAEMBbIX» U YUCIIO IPUHUMAEMBIX
3JIEKTPOHOB OBLIH PaBHBL. MHOXHUTEIH MIEpe]
3HaKaMH 3JIEMEHTOB — KO3 GUIIUEHTBI AJIs
YpaBHCHHA pCaKIINn

0 +2
n—-2e =27n
0 0
2H+2e =H,
Amom yunka omoaem 08a 31eKmMpoHa, amom
6000p00a NpuUcoeouHsiem 08d 3NeKMpPoHa —
00noIHUMeNbHble MHOJCUmMeNU pasHul 1

5. PaccraButh K03 (HUIIMEHTHI B CXEME
peakuuu (eIMHUILYy HE YKa3bIBatOT)

Zn + 2HCl — ZnCl2 + Hz

6. OCyIIecTBUTh MPOBEPKY: YUCIIO aTOMOB
Ka)KJIOTO 2JIEMEHTA B JIEBOM U IIPABOM 4aCTsIX
CXEMBI JIOJKHO OBITh OIMHAKOBBIM. Torna
cxema npeoodpaszyercs B ypasnenue OBP.

Yucno amomos ZN: no 00HOMY 6 €8Ol U
npaesoii yacmsx cxemvl. Yucno amomos CI:
8 J1€6Ol yacmu — 08a, MaKk KaxK umeemcs 0ge
monexynwt HCl; 6 npasoii wacmu — oea
6 monexyne ZNClo. Yucio amomos H: 6 nesoti
yacmu 08a, maxk Kak umeemcs 08e
monexyawt HCIl; 6 npasoti wacmu — osa
6 monekynre Hp Vpasnusanue evinoaneno
8EPHO.

Snauum:

Zn + 2HCI = ZnCl> + H2

Ilpumep. (Onpedenume, 8 uem CIOHCHOCHb IMO20 NpUMepa N0 CPAGHEHUIO C NEPBBIM.)

1. Cu + HNO3 — Cu(NOs)2 + NO2 + H,O
0 +1+5-2 +2 +5-2 +4-2
2. Cu+ HNO3z — Cu(NO3)2 + NO2 + H20

0

5. Cu + 2HNO3 — Cu(NOz3)2 + 2NO2 + H20

+1-2

6. Yucno amomos CU: no oOHoMYy 8 n1esotl u npasotl yacmsx cxemol. Qucino amomos N: 6 nesoii
yacmu — 08a, max kax umeemcs 0ge monexynvl HNOz; 6 npasoii vacmu — 0ea 6 monexyne
Cu(NO3)2 u ewe 0sa, max kax umeemcs ose monexyavt NOz, m. e. 6ceco uemvipe.
Cneodosamenvho, koagpuyuenm nepeo ghopmynou HNO3 6 negoii uacmu cxemvi Heobxooumo

yeeauyums 00 4.
Cu + 4HNOs — Cu(NO3)2 + 2NO; + H,0

Yucno amomos H: 6 nesoil uacmu cxemvr — uemvipe, max Kaxk UMeemcs yemuipe MoLeKy. vl
HNOs; 6 npasoii vacmu — osa 6 monexyne H20, credosamenvro, neped gpopmynoii H20 nysrcno

nocmasums KO3 puyuenm 2:
Cu + 4HNO3 — Cu(NO3)2 + 2NO, + 2H,0

Yucno amomos O: 6 nesotl wacmu cxemvl — 12, max kax umeemcst wemoipe monexyavt HNOs; 6
npasoii yacmu — wecmov 6 moaexkyie CUNO3)2 u ewe wecms, max umeemcst 06e monexynvt NO2
u 0e monexyavt HO (2 -2+ 2 -1 =6), m. e. 6ceco 12.

Yucno amomos kaxcoo2o muna 6 1eou U npagoll 4acmsx 00UHAK080e, 3HAYUM, YPAGHUBAHUE

NpOU36e0€HO BEPHO.
Cu + 4HNO3 = Cu(NOs3)2 + 2NO> + 2H20




3agaHus 1J151 CAaMOCTOATENbHO padoThI:
1. BeiGepuTe U3 HUKETIPUBEICHHOTO TepeuHs ypaBHeHus: OBP:
a) 2NaOH + H2SO4 = NaxS04 +2H,0 r) CuO + Hz = Cu + H.0O
6) CaO + H20 = Ca(OH): 1) CuClz + 2KOH = 2KCI + Cu(OH):
B) Zn + 2HCI = ZnCl; + H; ¢) Mg + Br, = MgBr»
2. [IpeobpazyiiTe cxembl peakuili B ypaBHEHHs peakluii, paccTaBUB KO (HUIIUEHTHI METOIOM
AJIEKTPOHHOTO OallaHca.
1. ZnS + HC1 — ZnCl2 + H2S
2. Li+ 02— Li2O
3. MnOz + Al — AlO3 + Mn
4. HNO3 — NO2 + O2 + H,0
5. KOH + Cl2 — KCIO + KCI + H,0

INPAKTHYECKOE 3AHATHE Ne9

TEMA: XumMu4yecKue peakumu
«Tepmoxumuveckne pacuerbDy

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

Lenb padomoel: HAYIUTHCS PeIaTh PaCUETHBIC 3a/1a4d, TPUMEHSS 3aKOHBI TEPMOXUMHUH

LAXuMuyeckne peakiuu MOTYT CONPOBOXKIATHCA BBIAEIEHHEM (DK30TEPMUYECKHI
npolecc) WIM TOIVIONEHHEM (PHAOTEPMHUYECKUI mpolecc) TemioTsl. Pasngen xumwuw,
3aHMMAIOIIMNCA HW3YYEHHEM TEeIUIOBBIX J3(PPEKTOB XHMMUYECKHX peakUMid U IepexoaoB
U3 OJHOTO arperaTHOro COCTOSIHMS B JAPYroe€, Ha3bIBa€TCs TEPMOXMMHEN.. 3alIUCh XMMHUYECKON
peakIuu ¢ yKazaHueM TemioBoro 3¢dexkra (M €ro 3HakKa) Ha3bIBAIOT TEPMOXUMHUYECKUM
ypaBHEHHEM. TepMOXMMHYECKUE YpaBHEHHMs OOBIYHO OTHOCAT K I Moiab oOpasyromierocs
BelecTBa. Tak Kak OJHO M TO € BEUIECTBO B PA3JIMYHBIX arperaTHbIX COCTOSHUSX WIIU
KPUCTANIMYECKUX MoJupUKanusix obiajgaeT pa3HOW BHYTPEHHEH SHepruei, 4ro OoTpasuTcs Ha
TEIUIOBOM 3(]QeKTe peakuuu, B TEPMOXMMHUYECKUX YpPAaBHEHUAX O0SA3aTEIbHO YKa3bIBAIOT
arperaTHOE€ COCTOSTHME BellecTBa (I - Ta3; X - )KUIKOCTb; T -TBEP0E) U €ro KpUCTAIUINYECKYIO
dopmy: C(1) + O2(r) = CO2(T) + 393,62 /I x.

OCHOBHBIM 3aKOHOM TepMOXUMHHM sBisieTcs 3akoH ['ecca (1840), corimacHo koTopomy
TEII0BOM 3P PEeKT XMMUUYECKOMN peakliuy 3aBUCUT TOJIBKO OT UCXOJHOTO M KOHEYHOTO COCTOSIHUS
BELIECTB, HO HE 3aBUCUT OT IIPOMEXYTOUHOIO COCTOSIHUM U IyTH nepexoza. 3akoH ['ecca crporo
coOnrofaercs TOJIBKO JUIsl TPOLECCOB, MPOTEKAIOIUX IMPU IOCTOSHHOM JIaBJI€HUH WU
IpU IOCTOSIHHOM 00BeMe.

AJITOPUTM pelIeHHs 3a1a4 0 TEPMOXUMHYECKOMY YPABHEHHIO PeaKIMHU

=

Kparko 3anucarte ycinoBus 3aaa4u (“mnaHo”).

2. 3amucaTth TepMoxumHueckoe ypaBHeHue peakiuu (TXVY), omgHoil yepToil B ypaBHEHHHU
peakuuy MOMYEPKUBAKOT TO, YTO W3BECTHO, ABYMS 4YEepTaMH MOJYEPKUBAKOT TO, YTO
HE00XO0/IMMO OTIPE/IEIIUTh.

3. TlpoecTu BcrioMorarelbHbIe BEIYUCICHUS (KOPEHb KBaApaTHbIA, My, M, M).



4. CocraBuTh COOTHOMICHUEC, HUCIOJIb3Yyd BCIIOMOTaTCIbHBIC BBIYUCIICHHUA U YCJIOBHUA 3ada4u,
PEIINTH COOTHOIICHHE (ITPOTIOPITUIO).
5. 3anmcarb OTBET.

Ilpumep 1. CocTaBbTe TEPMOXUMUYECKOE YPABHEHUE PEAKIIMN TOPEHUSI KalIbIUs €CIIU U3BECTHO,
YTO MPU CTOPAHUM KAJIBIIMS MAacCOM 2 rpamMma BbIAEIUI0Ch 127k TEnaoThI.

MaHo:

m(Ca)=2r
Q1 =127x]1x

HaiiTn:

Q-?

Pemenne:
2T 127 e ll=
2C0a+ 0y — 2020+ Xellx
Hir i
= al*1 20 2= 0080 x/Ix

Otger: 2Ca + O2 — 2Ca0 + 5080 x/Ix

Ilpumep 2. Boruuciute maccy pasznoxuuierocss mena (CaCOs), eciid M3BECTHO, YTO Ha €ro
pasnoxenue 3arpaueHo 1570 xJx.

Jlano:
Q =1570x/Ix

HaiiTn:
m (CaCOg) - ?
Pemenue:
t\:l
xe - 1570 0=
CaCCy — Cal +COy — 157 k[Tx

w1 momas

A, 100

M 100 o mone
m 100r

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

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

100r CaCOs - 157 kI -

x r CaCOs - 1570 xIx

100r : 157 xkIx =x r: 1570 xJIx

x =1000r CaCOs

Otset: m (CaCO3) = 1 kr (wm paznoxunock 1000r mena)



3anaHus AJ1s1 CAaMOCTOSITE/IbHOI PadoThI:

1.CocTaBpTe TEPMOXUMHUYECKOE YPABHEHUE PEAKIIMU TOPEHUS MAarHusi, €CJId U3BECTHO, YTO
MIPY CrOPAHUU MarHusi Maccoi 12r BbIIETUIOCH KOoJMuecTBO TerioThl 307,2 kJx

2. Ilpu coenunenuu 4.2r xene3a ¢ cepoil Beiaenuwinoch 7, 15 kJbx temnorel. CocTraBbTe
TEPMOXHUMHUYECKOE YPAaBHEHUE ITOU peaKiInu.

3. Ilpu cropanuu KaibIusi Maccol 8r BBIAEIWIOCH KOJMYECTBO TeIioThl 127 k/[x.
CocTaBbTe TEPMOXUMHUYECKOE YPABHEHUE PEAKIIHH.

4. BBIYHCIIUTE 110 TEPMOXMMUYECKOMY YPABHCHHIO
4P(x)+502(t) = 2P20s5 (x)+3010x /Ix
KOJIMYECTBO TEILIOTHI BBIAEISAEMON pu cropanuu 3 1r docdopa.

5. Ha ocHOBe TEPMOXMMHYECKOTO ypPaBHEHHs PEAKIMH IIOJIHOTO CTOpPaHHS YIIIEpoja:
C (r) +O2(r) = CO2(r) + 393kx/Ix

paccuyMTaiTe, CKOJIbKO BBIICIUTCS TEIUIOTHI, €CIIM OyIeT U3pacxo0BaHo: a) 48r yriepona;
0)11,2n xucmopoza; B) 2 MOJIb yriepoaa

6. Ha ocHOBE TepMOXUMHUYECKOTO YPABHCHHUS PEAKIIUU TIOJTHOTO CTOPAHMSI AllCTUIICHA:
2C2H4(r) + 502(r) =4CO2(T) + 2H20(T) + 2610k /%

paccuuTanTe, CKOJIBKO BBIICITUTCS TEIUIOTHI, €CJIH OYIeT U3pacxoI0BaHo: a) 13T aneTuiieHa;
0) 1,121 anteTriiena; B) 1 MoJib aneTuiieHa

MNPAKTUYECKOE 3AHSATHUE Nel0

TEMA: XapakTepucTHKA HEOPTraHNYeCKUX COeNHEeHUil
«Pemenue 3a1a4 Ha HAXO0KAeHHE MACCOBOI 101 PACTBOPEHHOI0 BelIeCTBA)

KosmyecTBo yacoB -2 4.
®opma OpraHu3aluu 3aHATHA: UHOUBUOYATbHASA

®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHenHblil O1ank 113
Ilenv pabompl: TO3HAKOMHUTBCS C IOHATHSAMH DPAcTBOP, KOHIIEHTpALUs, PACTBOPUTEID,
pacTBOopeHHbIE BellecTBa. HayunThcsi pacCUnThIBaTh MacCOBYIO JIOJIIO, MPOLIEHTHYIO, MOJIIPHYIO
KOHLEHTpalluu
LdPacTBoOp - 9T0 OHOPOIHAS CHCTEMA, COCTOSAIIAS U3 PACTBOPHUTEIS, PACTBOPEHHBIX BEILECTB
Y IIPOAYKTOB MX B3aUMOZECTBHS. PacTBopuTenem yalie BCEro ABIISETCSA TO BELECTBO, KOTOPOE
B YMCTOM BUJI€ HUMEET TOXKE arperaTHOE COCTOSTHUE, YTO U PACTBOP, JTMOO MPUCYTCTBYET B
U30BITKE.
[To arperaTHOMy COCTOSIHUIO pa3jIM4aloT pacTBOPBIL: KUAKHUE, TBEpAbIE, razoo0pa3Hsbie. [1o
COOTHOILIEHUIO PAaCTBOPUTEISI U PACTBOPEHHOTO BEIlECTBA: pa30aBiIeHHBIE,
KOHIIEHTPHUPOBAaHHbIE, HACHIILIEHHbIE, HEHACHIIIICHHbIE, TepeHachileHHble. CocTaB pacTBopa
0OBIYHO TIepeaeTcst CoJIepKaHuEeM B HEM PacTBOPUMOTO BEIIECTBA B BUJIE MaCCOBOH J10JIH,
IIPOLICHTHOW KOHIIEHTPAli U MOJISIPHOCTH.
e MaccoBas 1043 (0e3pa3mMepHast BeIMYUHA) — 3TO OTHOLIEHHUE MacChl
pPacTBOPEHHOIO
BCIIECTBA K MAaCC€ BCCTO paCTBOpaA: Wu g .= Mpacr. Bemecrsa

Mpacreopa.



e IIpouentHas xonmenTpamus ( %) — 3To BeTMYMHA MMOKA3bIBAIOMIAS CKOJIBKO
rpaMmm pacTBOpEeHHOTO BemiecTBa Cconepxutcs B 100 rp. pactBopa :
Wo, = Mpacr. Bemecrsa 100%
Mpacreopa
e MousipHasi KOHIEHTPAUMS , KK MOJSIPHOCTH (MOJIB/IHUTP)- 3TO BETUYHHA
MOKAa3bIBAIOIIAsl CKOJIBKO MOJIEH PaCTBOPUMOIO BEIIECTBA cojepkarcs B 1 muTpe
pacTBopa:

Cm = Mpacr. pemec
M (pacr. semecrsa )V pacrsopa.

Ilpumep. PaccuuraiiTe Maccy coJid 4 BOJIbl HEOOXoAuMbIe AJist mpurotosiieHust 150 10%-

r'0 pacTBOpa XJIOPHAa HATPHSL.

1. OnpexnensieM Maccy XJOpUI HATPUS:

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

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

. JI71st mpUTOTOBIICHUS 33JAHHOTO PAacTBOPa HEOOXOIMMO B3STh 15 T XJopuaa HATpUs U

135 r H20.

3amanus 1J151 CAaMOCTOATEIbLHOM padoThI:

1.B 200r Bogel pactBopmim 50r caxapa. PaccuuraiiTe MaccoByr 00 caxapa B
MOJIyUEHHOM pacTBOpE.

1.

Paccuuraiite Maccy pacTBOpeHHOIO BeulecTBa, cojaepkaierocs B 200 r pactBopa ¢
MaccoBoH goieit 10%.

Kakas macca conu conmepkurcs B 30 T pacTBopa ¢ MacCOBOH JIOJICH PAacTBOPEHHOI'O
BemecTtsa 20%.

K 150r 5% pactBopa comu nobGaBwiu eme 15T comu. Paccumraiite MaccoByrO JOJIO
PacTBOPEHHOI'0 BEILIECTBA B MTOJYYEHHOM pacTBOpE.

B pesynbrare Beinapusanus 200r pacTtBopa MOBapeHHOW cou noiay4duin 12,5t cyxoro
ocTaTKa. BeraucinTe MaccoByro 0JIIO COJU B UCXOAHOM PacTBOpE.

PacTBOp yKCyCHOH KHCIOTBI, B KOTOPOM €€ MaccoBas JoJsl cocTaBisieT 9%, u3BecteH
101 Ha3BaHUEM «CTOJIOBBIN YKCyc». Boruncnure maccy 70% yKCyCHOM KUCIOTBI U Maccy
BO/JIbI, KOTOpPbIE MOTPEOYIOTCS Ul HPUTOTOBIEHUS | KT CTOJIOBOTO yKCyca.

Brruncnute, kakast Macca aneraTa HaTpusi TOTpeOyeTcs il MPUTOTOBIICHUS 3 TIUTPOB
2,0M pacTtBopa

Kaxkas macca cepnoit kucnotsl conepxutcs B 300 mu 0,1M pactBopa
CKOJIBKO MWUIMIUTPOB KOHIEHTPUPOBAHHOM CEPHOW KHUCJIOTHI IUIOTHOCTBIO 1,84,

coJiepKalliei MacCoBYIO JOJ0 CEPHOU KUCTOTHI 98%, HY>KHO B34Th JUIsl IPUTOTOBICHUS
3M pactBopa 06beMoM 500m.

JIABOPATOPHAS PABOTA Ne8

TEMA: MeTa/li1bl H HEMETAJLJIBI
«O0umMe cBOMCTBA METALJIOB»



KoJuu4yecTBO 4acos - 2 4.
®opma OpraHu3anuu 3aHATHS: UHOUBUOVAILHAS

®opMa 0TYETHOCTH 110 3AHATHIO. 3aNoaHeH bl Onank 113
Hean padoTbl: O3HaKOMUTHCS Ha MPAKTHKE ¢ OOIIMMH CBOMCTBAMH METAJLIOB
IosicHenusi k padore
O0mue xXuMHYeCKHe CBOMCTBA METAJLJIOB:

Cubable BocctanoBurenn: Me® — né — Me™

I. Peakuuu ¢ HemeTasLJiaMu
1) C kuciopoaoMm:
2Mg° + O, — 2Mg*2 0
2) C cepoii:

Hg® + S — Hg*™S

3) C ranorenamu:

Ni + Cl; - Ni*Cl;
4) C a3orom:

3Ca’% + N2 -“— Cas™N
5) C docdopom:

3Ca’ + 2P ' CasP>

6) C BoopooM (pearupyroT TOIBKO MIETOYHbBIE U IEIOYHO3EMETbHbBIE METAILIIBI):
2Li% + H, - 2Li*H

Ca’ + H, — Ca*?H,

II. Peakuuu ¢ KucJioraMmu

1) MeTaJ'IJ'ILI, CTOAIIHNEC B DJICKTPOXUMHUYCCKOM pPALY HaHpH)KeHHfI 1o H BoccraHaBiuBarT
KHCJIIOTBI-HCOKHCIIMTECIIN 10 BOJAOpOaA:

MgP + 2HCI — Mg*?Cl; + Hy°

Mg° + 2H" - Mg?*+ H2°

2A1% 6HCI — 2AICI3 + 3H,°

2A1° + 6H* — 2A1* + 3H,°

6Na® + 2H3PO4 — 2Nas™ POy + 3H;
6Na’ + 6H* — 6Na* + 3H°

BoccranoBnenne MeTamiaMu KUCIOT-OKUCIIMTENIEH CMOTpPHU B pa3aciiax: "OKHUCIIMTEIBHO-

BOCCTAHOBUTEIbHBIC peakiun', ""cepHas kuciora'", "a30THas Kuciora'.



II1. BzanmoneiicrBue ¢ BOaoii

1) AxTuBHBIE (IIENIOYHBIE U MIEIIOYHO3EMETbHBIC METAIIIBI) 00Pa3yI0T PACTBOPUMOE
OCHOBaHHUE U BOJIOPOJ:

2Na’ + 2H20 — 2Na™OH + H2°

2Na’ + 2H,0 — 2Nal* + 20HY + H,°

Ca’ + 2H,0 — Ca?(OH); + HZ°

Ca’ + 2H,0 — Ca?* + 20HY + Hy°

2) Mertasmibl cpeiHeN aKTUBHOCTU OKHUCIISIFOTCSI BOJIOM IIPU HATPEBAHUU JI0 OKCHJIA:

Zn° + H,0 - Zn*20 + H%

3) HeaktuBnsbie (Au, Ag, Pt) - He pearupytor.

4) BeiTecHeHHE O0Jiee aKTHBHBIMH META/IIAMH MEHEE aKTMBHBIX METAJIOB M3 PACTBOPOB
UX COJIEH:

Cu® + Hg*?Cl, — Hg° + Cu*?Cl;

Cu® + Hg?* — Cu?" + Hg°

Fe® + Cu*?SO4 — Cu® + Fe*?S04

Fe® + Cu®" — Cu® + Fe?*

OO0opynoBaHNne U peaKTUBBI:

ITaTuB C HpO6I/IpKaMI/I, KyCOUYCK IIMHKA, XCJIC3HBIC CTPYKKHU, AJIFOMUHHUECBLIC CTPYIKKH
PpacCTBOPHI: CepHOI‘/JI KHCJIOTHI, COJISTHOM KHCJIOTHI, Cy.HL(baTa AJIFOMHMHUA, Cy.]'IL(l)aTa MCOH,

TUAPOKCHU A HATPHUH.

OnbiT Ne 1 B3auMoaelicTBrEe METAIJIOB C PACTBOPAMH COJIEH.

[TomecTute B 1Be mpoOupku 1o 1 mi pactBopa cynabdaTta Meau. B ogny npoOupky
OITYCTHTE KyCOYEK LIMHKA, a B IPYTYIO JKEJIE3HbIE CTPYKKH.

Kakue n3ameHneHus MMPOUCXOJAT HAa IMOBCPXHOCTH METaioB?

Hanummure ypaBHenus peakiuii. CoctaBbTe 35IeKTpOHHBIN OanaHc. [Tonb3ysce psiom
AIIEKTPOXUMUYECKUX HAMPSHKEHUH METAJUIOB, 00BSCHUTE 3TH PEAKILINU.

OneiT Ne 2 B3aumoaelicTBHE METAIIJIOB C PACTBOPAMHU KHCIIOT.

B nBe npobupku nmomectute mo 1 M1 pacTBOPOB KUCIIOT: COJIIHOM, cepHOU. OmycTHTE B
KaKAYH0 110 1-2 cTpyXKu anoMuHMs. B 1Be apyrue Taxxke Hajeite 1o 1 mil cosisiHON U
CEpHOI KUCIIOTHI, U OMYCTUTE B KAXKIYIO MO 1-2 cTpyXKu xene3a. B mpobupkax, riae
HaOJII01aeTCsl SHEPTHYHOE BBIJENICHHE r'a3a, MONPOOYHTE MOKEeUb ero ropseil Ty4rnHo.

Hanummure YpaBHCHUA peaKHI/II‘;I, COCTaBbTC SHGKTpOHHBIﬁ OanaHc



OnbIT Ne 3 OTHOIIIEHHE METAIIIOB K IEHCTBUIO IIIET0YEN.

[Tomectute B ABe npobupku no 1 mi 30 %-Horo pactBopa NaOH u onycrurte B nepBbiit
pacTBOp 1-2 antoMUHUEBBIE CTPYKKH, BO BTOpO#l 1-2 cTpyxKu xene3a. EcTb nu pasnndue
B IIPOMCXOJAIIMX Nporeccax? Korna HauHeTCsl JHEPrUYHOE BBIIEICHUE ra3a, MOJOKIUTE
€ro ropsiei JIyduHo!. 3anuiuTe HabIIoACHNS 1 ypaBHEHHE IPOUCXOISIICH peaKiuy.

CocTaBbTe 0TUYET CJIeIYIOLIEr0 COAePKAHMS:
JlaboparopHas pabota «O01IHEe CBOMCTBa METAILIIOBY
Ortuer

Crynent

I'pynna
Hean pa6oTbI:

Ne OHI)ITaHHOpFIIIOK BI)IHOJIHGHI/ISIHHaﬁHIOI[eHI/IH"YPaBHeHI/Ie peaKHI/II/IHBI)IBOI[I)I‘

JIABOPATOPHAS PABOTA Ne9

TEMA: MeTajIbl H HEMETAJIBI
«O01IMe cBOIICTBA HEMETAJLIIOB»
Kouu4yecTBO 4acos - 2 4.

®opma OpraHu3aluuM 3aHATHS: UHOUBUOYANbHAS

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




XuMH4YecKHe CBOHCTBA coeHHeHHH yriiepoaa (IV).
Oneit 1. Co/IH Yro.IbHOH KHC/IOTBI.

ITomy4yeHne MazopacTBOPUMBIX KapOOHATOB cTpoHINA I Oapui. B
2 npoOupku Hameiite mo 1-2 M1 pacTBopa KapOoHaTa HaTpui U
npuieliTe B 0JHY IPOOHUPKY pacTBOP cOlN OapHd, B IPYIYIO — PacTBOP
comn crpoHid. Kakoro nsera ocaaxu Bel momyannmn?

K nomydeHHBIM OocaakaM IpHIeiiTe 1o 2-3 MI pacTBOpa yKCYCHOII
kucaotel. UYto HaOmomaerca? IloueMy mnomaydeHHBle KapOOHATHI
PAacTBOPIIINCh B YKCYCHOIl KHCIOTe? 3alUIINTe 3HAYeHNS KOHCTAHT
AICCOLNALIIH YTOJIBHOII I YKCYCHOII KHCIOT U3 Tadll. 3 MPILIOKeHII.

Hammummre ypaBHeHHA peakmmil oOpa3oBaHI H PacTBOpPEHIIT
ocaakoB. CrenaliTe BBIBOA O TOM, KaK MOJKHO OTJINYHTH KapOOHAaTHEIE
[IOPOJBI OT JAPYIUX Iopona?

XHMHYeCKHe CBOHCTBA COeMHHEeHHI a30TAa.
OmnbiT 2. CBolicTBA aMMHAaKA.

a) Hanelite B mpoOupky 1-2 M1 BogHOro pacTBopa aMMuaka I
no0aBbTe B Hee 1-2 karmuin 1akmyca. B kakoll IIBET OKpacHTCS pacTBOp?
KaxmMi1 KIICTOTHO-OCHOBHBIMII cBOIicTBaMII o0OmamaeT NH4,OH?

Harmmnre ypaBHeHIe MICCOMMALINII TIIPOKCIIa aMMOHIIA.

ITonp3ysAchk JaHHBIMH Ta0l1.3 IPHIOKEHHS 3allIINTe 3HAa4eHNe
BEIINYNHBl KOHCTAHTBl IHCCOLMALNN [Id [JaHHOTO coednHeHusd. B
KaKOM HalIpaBJIE€HIIH CMEIEHO 3T0 paBHOBecHe?

B) B npobupky Hanelite 1-2 M1 pactBopa KMnO4 1 CTOTBKO Ke
KOHIIEHTPHPOBAaHHOIO pacTBOopa ammmaka. CMech clerka mHojorpelre
HaJ ra3oBoll ropenkoil. YTo IpPOM30ILIO € OKpackoll pacTBopa?
Hamnummre ypaBHeHIle peakLHIl, V4YNTBIBasg, 4TO 00pa3oBaicsa a30T I
HepacTBOPUMBIII B Boje okcua Maprasia(IV) - MnO,.

CocTaBpTe cXeMy 3IeKTPOHHOIO OalaHca U yKaXHTe, Kakle
CBOIICTBA NPOSIBIIIET aMMHUAK B 3TOII peaKIIHI.

dopma oryera:

Urto nenan? Urto nabmrogan? BriBon/ypaBHeHUs peakinii

CdopmyanpoBaTs BbIBOA 0 NPoJeJaHHON padoTe



KPUTEPWM OLIEHKHW BBINIOJIHEHHBIX 3A TAHUM

Buna pador Kpurepum ouenkn Bbanabl

3a/iaHuE BBIOJIHEHO MOJHOCTBIO C OTINYHBIM
Beinonnenue 3a1anus | Ka4ecTBOM O(QOPMIICHHSI OTYETA, PAllMOHAIbHBIM 5
MCII0JIb30BaHUEM BPEMEHHU, CAMOCTOSITEIIbHBIM
IIJIJAHUPOBAHUEM U OPraHU3aLUCH.

3agaHue BHIITOJHEHO C HE3HAUYUTEIbHBIMU
HEJJ0YeTaMH, XOpoIllee KayecTBO O(OPMIICHUS OTUETa,
cOOJTI0IeHNE OTBEICHHOTO Ha BHIMTOJIHCHNE 3a/IaHUs 4
BPEMEHH, CAMOCTOSTEIbHOE TUIAHUPOBAHHE U
BBITIOJIHCHHUE 3a/IlaHUs IPU HecyHIeCTBeHHOfI oMo
IpEnoAaBaTeIsl.

Y 10BIETBOPUTEIBHOE BBIIIOIHEHUE 3aJaHUS, TOMOILb
IpenojaBaresis B INIAHUPOBAHUHU U BBINOJIHEHNUN
3aJlaHusl, OTACNbHBIC OINOKHA U HETOYHOCTH B 3
dbopMynupoBkax, 0pOpMIICHUN OTYETA,

HapyIICHUs B OpraHU3alluy U IJIaHUPOBAHUU pabOTHI.

HeynoBieTBOpUTEIIbEHOE BBIMIOJIHEHUE 3aJaHHSI, C
rpyObIMU OIIMOKAaMU B OTUETE U 3aIIUTE paboThl, 63
COOJIIOACHHMS, OTBEACHHOIO Ha BEIIIOJHEHUE 3aJaHUs 2
BPEMEHU, HEYMEHHUE CAMOCTOSTEIBHO
OpPraHW30BBIBATH M INIAHUPOBATH PabOTYy.

Brimonaenue 3aJaHusd 3a11aHHe BBITIOJTHCHO BO BPEMA KOHCy.HI)TaIII/If/'I, ITO33KEC
C HAPYHICHUAMHA YCTAHOBJICHHOI'O CPOKa OLICHUBACTCA 110 3
CPOKOB Caa4Hu. AHAJIOTMYHBIM KPpUTCPUSM.




CIIUCOK UCTOYHUKOB UH®OPMAIIUN:

OcHoBHas JuTepaTypa:

1. Tabpuensn, O.C. Xumus. 11 xnacc. bazoBerii ypoBens: yueonuk / O. C. 'abpuensia. — 8-¢
u3., crepeotut. — M. : Jlpoda, 2020. — 128. [1] c. : un. — (Poccutickuii yaeOHHK)

2. Tabpuensn, O.C. Xumus. 10 knacc. bazosslit yposenb: yueOnuk / O. C. ['abpuensn. — 8-¢
u3., crepeotuil. — M. : JIpoda, 2020. — 191. [1] c. : un. — (Poccuiickuii yueOHHK)

JlonoTHUTeIbHbIE HCTOYHUKM:

1. Anexcammna, M.}O. EcrectBo3nanue 10 kmacc baszoBwiii ypoBeHb: yueOnumk / H.IO.
Anekcammna. — 8-¢ u3a., crepuorun. — M.: Ilpocsemenune, 2021. — 270. [1] c.: wr. —
(Poccwuiickuii yaeOHUK)

2. Anexcammna, WU.IO. EcrtectBo3nanme 11 xmacc bazoBwiii ypoBenn: yueOHuk / W.IO.
Anekcammnaa. — 8-e¢ u3a., crepuotun. — M.: Ilpocsemenne, 2020. — 142, [1] c.: w1 —
(Poccuiickuii y4eOHUK)

3. 9BC Tpodumona T.1. dusuka mys npodeccuii u crienrualbHOCTEH TEXHUIECKOTO,
€CTEeCTBEHHO - Hay4HOro npoduieit 2017r.

4. IBC Tpodumona T.1. duszuka mas npodeccuiit 1 CienuaIbHOCTEH TEXHUYECKOTO,

€CTECTBEHHO - Hay4dHOTO npoduieit. CoopHuk 3anad. 2017t

IBC U] KuoPyc OBC EcrectBo3nanue (CI1O). Yue6Hoe mocobue, 2018

®enepanbHbliit 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi

®enepanumn».

7. Tlpuxa3 Munucrepcta oopazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06
yTBEpkKACHUH (peiepaTbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEIHETO
(momuOTO) 00I11IETO 00pa30BAHUS Y.

8. Ilpuka3 MunucrepctBa obpazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHecenuun
n3MmeHenul B [lpuka3z MunucrepctBa o0pa3oBanus u Hayku Poccuiickoit deneparuu ot
17.05.2012 Ne 413 “O6 yTBepxaeHuu ¢GeaepantbHOro rocy1apcTBEHHOTO
00pa3oBaTeNbHOrO CTaHIapTa cpeaHero (MOJIHOT0) 001Iero 00pa3oBaHus’ ».

9. Tlucbmo JlemaprameHTa rocy1apcTBEHHON MOJUTHKHU B cepe MOJrOTOBKU Pabounx
kaapos u JAI1O MunucrepcTBa obpazoBanus 1 Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeH1ariuu 0 OpraHu3aliy MOTYYeHHs CpeiHero o01iero oopa3oBanus B
npezenax OCBOSHHs 00pa30BaTENbHBIX MPOTPAMM CPEIHET0 MPO(eCcCHOHATBHOTO
o0Opa3oBaHus Ha 6a3e OCHOBHOI'O OOIIEro 00pa3oBaHMs C y4eTOM TpeOOBaHUN
(denepanbHBIX TOCYJapCTBEHHBIX 00pPa30BaTEIbHBIX CTAHAAPTOB H MOJTy4aeMOi
npodeccuu WK CHeHalIbHOCTH CPeIHEro MPo(ecCHOHATFHOTO 00pa30BaHUs».

oo

HNurepHer-pecypcesl
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 (aiekTpoHHBIi 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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