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PACCMOTPEHO U OJOBPEHO

Ha 3acenannn MK CII6 I'BIIOY «Komemx «KpacHocembckuii
IIporokomn Ne oT 2024 1.

IIpencenarens MK H.B. MenseneBa

Opranmsanusi-pazpadorunk: CII6 I'BIIOY «Komnemx «KpacHocenbckuii»
Pa3pat6orumnk: Copokuna T.B., npenonaBarens.

Metoauueckre yka3aHUs K [PAKTUYECKHUM 3aHATUSM  SBISIOTCS YacTbl0 OCHOBHOM
npodeccuonanbHOM oOpaszoBarenpHON mporpammel CITIO mo mpodeccun 23.01.17 Macrep mo
PEMOHTY U 00CTYKUBAHUIO aBTOMOOMIIEH.

YxpynHennas rpynna npogdeccuii 23.00.00 TexHuKa 1 TEXHOJIOTHH Ha3eMHOT'O TPAHCIIOPTA.
Juctnunnuaa «OJ1.12 Xummusy.



COJEP)KAHUE

BBEJIEHUE

1. IEPEYEHDb ITIPAKTUYECKHUX 3AHATHI 11O JUCIIUILIVHE

2. METOJIUYECKHUE MATEPUAJIBI JIJISI TIPAKTUYECKHAX 3AHATHIA
INPAKTUYECKOE 3AHSATHE Nel
ITPAKTUYECKOE 3AHATHUE Ne2
IMPAKTUYECKOE 3AHATHUE Ne3
JIABOPATOPHAS PABOTA Nel
KOHTPOJIBHAS PABOTA Nel
ITPAKTUYECKOE 3AHATHUE Ne4
INPAKTUYECKOE 3AHATHUE Ne5
JIABOPATOPHAS PABOTA Ne2
KOHTPOJIBHAS PABOTA Nel
KOHTPOJIBHAS PABOTA Ne2
IMPAKTUYECKOE 3AHATHUE Ne6
ITPAKTUYECKOE 3AHATHUE Ne7
IMPAKTUYECKOE 3AHATUE Ne8
JIABOPATOPHAS PABOTA Ne3
KOHTPOJIbBHASI PABOTA Ne3
JIABOPATOPHAS PABOTA Ne4
INPAKTUYECKOE 3AHATHUE Ne9
JIABOPATOPHAS PABOTA NeS
IMPAKTUYECKOE 3AHSATHUE Ne10



BBEJIEHHUE

Meroanueckue PpEeKOMEHAALMHM MpeAHa3HAYeHbl Uil  OOy4yarolMUXCs KOJUIEIka,
M3YYAIOIIUX YUeOHYIO NTUCUUTUIMHY XUMHUSL.

Mertoanyeckie pEeKOMEHJAIMM BKJIIOYAIOT B ce0s  ydeOHYI Leib, IepeueHb
00pa3oBaTeNbHBIX pe3yiabTaToB, 3asBieHHBIXx Bo DI'OC CIIO, 3amaun, obecreuyeHHOCTH
3aHSTHSI, KPATKHE TEOPETUUYECCKUE M Y4eOHO-METOIMYECKHE MAaTEepPHAIbI 10 TEME, BOIPOCHI s
3aKpeIIeHUs] TEOPETUUECKOTO MaTepuaia, 3aJaHusl JJis MPaKTUYeCKOW paboThl U MHCTPYKIIHIO
0 €€ BBITIOJTHEHHIO, METOIMKY aHAIM3a MOJTYYCHHBIX Pe3yJIbTAaTOB, MOPSI0K U 00pa3el] oT4eTa 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 IIPU HAlKMCaHUU pedepaToB.

1. MEPEYEHb IPAKTUYECKHX 3AHATHIA

Koa-Bo
Ne paznena, TemMbl TeMaTuKa NPAKTHYECKOT0 3aHATHS 4ACOB
| kypc
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1.
CTpoeHue aToMOB
XHUMHYECKHX II3 Nel Pemrenne 3aganuii Ha HCOIb30BaHUE XUMUYECKOU 2
3JIEMEHTOB U CUMBOJIMKH U Ha3BaHWW COETMHEHUH 110 HOMEHKJIAType
npupoaa
XMMHYECKOH CBA3H
Tema 1.2.
. I3 Ne2llepuonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB
Iepuoauveckuii

J.1. MenneneeBa. @usznueckuit cmeici [lepuonnueckoro 2

3aKOH M Ta0juua
1 3akoHa J[.11. Menneneena.

J.A. MenpaeneeBa

Paznen 2. Xumnueckue peakuu

II3 Ne3 KonndecTBeHHBIE OTHOIIEHHS B XUMUH. OCHOBHEIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 110 YPAaBHEHUSIM
XUMHUYECKHUX PEaKIIMii. UCTIOJIh30BaHUEM MAacChl, 00beMa
(HOpMalibHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.1. Tunsl
XHUMHYECKHX
peaxuuii

JIP Nel “Tunel XUMUYECKUX PEAKIN~.
Tema 2.2. UccnenoBanue Tumnos (Mo cOCTaBy U KOJUYECTBY UCXOAHBIX U 2
DIIeKTPOIHTHYECK 00pa3yIOIMXCsl BEUIECTB) U MPU3HAKOB XUMUYECKUX

as qucconuanus u | PCAKINH.
MOHHBLIA 00MeH

KPNel «Ctpoenue BemiecTBa 1 XMMHUYECKUE PEAKITUN 2

Pa3zgen 3. CTpoeHue U CBOiCTBA HEOPTraHMYECKNX BelIeCTB




Ne paznena, Tembl

TemaTuka NMPAKTHYE€CKOro 3aHATHUA

Koa-Bo

4acos
Tema 3.1.
I13Ne4 HomenkinaTypa HEOpraHMYECKUX BEILIECTB: Ha3BaHUE
Kuaacenpuxanus, .
BEIIECTBA UCXO/S U3 UX XUMHUECKOU (hOPMYJIBI HITU
HOMEHKJIATYpa H .
COCTaBJICHHE XUMUYECKOU (DOPMYIIbI UCXOsI U3 Ha3BaHUS 2
CTpoeHHe o .
BeulecTBa 1o mexxayHapoanoit (MIOITAK) wnu tpuBnansHoOU
HEOpPraHUu4ecKUuX
HOMEHKJIAType.
BeleCTB
Tema 3.2. ®usuxo- | [I3NeS CocraBneHue ypaBHEHHMM XUMHUYECKHUX pEAKIUM ¢
XHMHUYecKHne Y4acCTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BELIECTB
cBoiicTBa 2
HEOpraHMu4ecKUuX
BellleCTB
JIPNe2 «MnenTrduKanys HEOPraHMIECKUX BEIIECTB.
Pemenue skcriepuMEHTAIBHBIX 33724 IO XUMHUYECKUM 2
Tema 3.3. CBOMCTBaM METAJIJIOB U HEMETAJLIOB.
NpenTnduxanus
HEOPraHHYeCKUX
BellecTB
KonrpoJabsHnas padora Ne2 «CBoiiCcTBa HEOPraHUUECKUX 2
BEIIECTB
Pa3nea 4. CtpoeHue u CBOMCTBA OPraHN4YeCKUX BelleCTB
Tema 4.1.
Kaacecndukanus .
or oem(ll:e " T, II3Ne6 HomenkiaTypa opraHuyecKuX COeAMHEHUIN
Hoﬁa eHKAATYPA OTZIENbHBIX Ki1accoB. COCTABIICHHE MOJTHBIX U COKPAILIEHHBIX 2
CTPYKTYPHBIX ()OpPMYJI OpraHUUECKUX BEIIECTB
OpPraHMYecKux PYKTYP popmyr op H
BellecTB
Tema 4.2. II3Ne7 CpoiicTBa OPraHMYECKUX COSTUHEHUN OTAETBHBIX
CpoiicTBa KJIacCOB 3a/1aHusl HA COCTABIICHUE YPABHEHUN XUMUYECKUX 9
OpPraHu4ecKux peaxkuuii ¢ yyacTueM OpraHMYecKUX BEIIeCTB Ha OCHOBAaHUH
COeJUHEeHHUI HX COCTaBa M CTPOEHUS
II3Ne8 CocraBienue cxem peakuii XapaKTEpU3yIOIINUX 5
XMMHYECKHUE CBOMCTBA OPraHUYECKUX COCTMHEHUN
JIPNe3“IpeBpalieHust OpraHM4eCKMX BEUIECTB IIPU 5

HarpeBaHuun"




Ne paznena, TeMbl

TemaTuka NMPAKTHYE€CKOro 3aHATHUA

Koa-Bo

4acos
Tema 4.3.
Nnentnduxanus
OPraHMYecKux
BEIIECTB, HX JIPNed: “Unentudukanys OpraHiyecKuxX COeAMHEHNI 5
3HaYeHue u OT/ICNIbHBIX KJIACCOB”
NpuMeHeHHEe B
OBITOBOI U
MPOU3BOJACTBEHHOMI
NAeATeJbHOCTH
Heropexa KPNe3 CtpykTypa 1 cBOHCTBa OPraHUYECKUX BEILIECTB 2
Paszpgea S. Kunernyeckue 1 TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH
NMPOTEKAHUS] XUMHYECKUX peaKkiuii
Tema 5.1Ckopoctb
XHMHUYECKHUX I3 Ne9Peienne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUN Ha
peakumii. aHayn3 (PaKTOPOB, BIUAIONUINX HA U3MEHEHHUE CKOPOCTH 2
Xumuyeckoe XMMHYECKON peaKiuu
paBHOBecHe
Tema 5.1. Xumus B
ObITY U I13 Nel3 Ilouck u aHayIn3 KEMCOB O IPUMEHEHUH
NMPOU3BOACTBEHHON | XUMUYECKUX BELIECTB U TEXHOJIOTHH ¢ yueToM Oyyiiei
AeATeJLHOCTH npodeccnoHaNbHO 1eATEeNbHOCTH
yeJIoBeKa
Pazpnen 6. PacTBOpBI
Tema 6.2.
HccaenoBanue JIPNeS «IIpuroroBiieHue pacTBOPOBY. 2
CBOIICTB
PacTBOPOB

[TpodeccnonanbHO-OPUEHTUPOBAHHOE COIEpKaHUE (COEPIKAHHE MPUKITAJTHOTO MOIYJIs)

Paznen 7.Xumus B ObITY U TPOU3BOCTBEHHOM JIESITEIIBHOCTH YEJIOBEKA

Ilouck u aHau3

II3Nel10ITouck n aHaJIM3 KeiicOB 0 IPUMEHEHNHU

KENCOB O XHMHYECKHX BelleCTB U TeXHOJIOTHI ¢ y4eToM Oyaymiei
IIPUMEHEHUHN npo¢ecCHOHATBHOM AeSITeJIbHOCTH 10 TeMaM 3amura: 4
XUMHUYECKHUX IIpencraBienne pe3yJibTaTOB pelleHUs KeilicoB B oopMe
BEILECTB U MHHHU-AOKJIA/Ia ¢ IPe3eHTaAlHeH
TEXHOJIOTHH C
ydeToM OymyIieit
npodeccuoHanbHol | JInddepeHUHPOBAHHBII 3a4ET 2
JIEATEIBHOCTH 110
TEMaM

Bcero 40




2. METOANWYECKHUE PEKOMEHJAIINUA 1O MIPAKTUYECKUM 3AHATUAM
TEMA: IloBTOpeHue

IMPAKTHYECKOE 3AHSATHE Nel
CocraBJiienue GopMyJ1 HEOPraHMYECKUX COeIMHEHUI 110 3HAYeHUAM BaJeHTHOCTeM
3JIEMEHTOB, BXOASIINX B UX COCTAB
KoaunyecTBO 9acoB -2 4.

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

Ileny padompl: HAyUNTHCSA ONPEACIIATh 3HAYEHUSI BAJICHTHOCTU JJIEMEHTOB II0 IEPUOAUYECKON
cucreMe xumuueckux auiemeHTtoB J[.M. MenneneeBa M COCTaBIATH MO HHUM (OPMYIIbI
HEOPraHWYECKUX COCIUHEHU

Xoa ypoka:

-IIPOYMUTATh TEOPHUIO, KPATKO 3aKOHCIIEKTUPOBATH;

-BBINIOJIHUTB 33JaHUE JIJIsl CAMOCTOSTEIbHON paboThl

[ Xumuueckoii popMyII0ii Ha3BIBAIOT 3AMKMCH COCTABA XMMHYECKOTO COEIAUHEHUS C
IIOMOUIbIO CUMBOJIOB 3JIEMEHTOB U UHIECKCOB.

Ilpumep 1: cocmas sewyecmea cepogodopooda ompasicaem xumuveckas opmyna HaS.

H,S"

Bewecmeo ceposodopod cocmoum u3 monexyr. Monekyna — >3mo Mmenvuauuidas 4acmuya
XUMUYECKO20 8ewecmed, cocmosiwas uz amomos. Moaekyna ceposodopoda 0bpazoeana 08ymsi
amomamu 86000pooa u 0OHuM amomom cepul. Koagppuyuenm nepeo xumuuecxoii ghopmynoii
yKkazvigaem uucio moaekyin. 2H2S — o0ee monexynvi ceposooopooa, 4MgO — uemvipe monexynvi
OKCUOa MASHUSL.
AJIropuT™M cocTaBiieHus1 GOopMYyJ1 HEOPraHMYECKUX COeJUHEHHH 10 3HAYeHUAM
BAJICHTHOCTE#i 3JIeMeHTOB, BXOSIIIIMX B MX COCTAB

Cumeo.1 XUMuuecko2o snemenma 6000pooa
Cumeon Xumuuecko2o snemMeHma cepol

/

Hnoexc (nokasvleaem 4ucio amomos s1emeHma 6 Moaexkyie)

1. 3anucaTh XMMHYECKHE 3HAKH DJIEMEHTOB TaK, Fe — memann S — nememann,
YTOOBI HAa MEPBOM MeCTe HaXOJIMUJICS 3HAK aToMa séanenmuocms 111 BANIEHMHOCHb PABHA
MeTajula, a Ha BTOPOM MecTe — 3HaK aToma O — nememann VI;

HEMeTaJllIa, UJIH, €CJIA COCIUHEHNE COCTOUT U3 8AJIEHMHOCMb PABHA O — nememann
aTOMOB HEMETAJLJIOB, CIPaBa JI0JXKEH HAXOAUTHCS 1 sanenmuocms pagua |l
3HAK HEMETaJIIa ¢ OOJBIINM 3HAYEHHEM FeO SO
BAJICHTHOCTH. EI C”) \é' é')

2. Yka3aTh HaJl 3HAKOM KaK0r'o dJIEMEHTAa (eﬁ) ©)
3HAa4YeHHE BAJICHTHOCTH PUMCKOM LU poit. o vin

3. Haiitn HanMeHbIIee o01iee KpaTHOE 3HAUCHHH FeO 50
BaJICHTHOCTH YKa3aTh ero apabckoit udpoii B

CKOOKax MEeXIy 3HAUCHHUSIMU BaJICHTHOCTH Fe 6 I“_: 2 S 6Vl _: 1
e — O 6:11=3 O 6:11=3
4. PaznennTh HAaUMEHbIIIEE 00IIee KpaTHOE Ha oo

3HAYCHUE BAJICHTHOCTHU KaXKJI0I'0 DJICMCHTA. Fe, 05 i

5. [TonyyenHbIie yncia — 3TO WHAECKCHI K 3HaKaM SO,
3JIEMEHTOB; UX HYKHO YKa3aTh BHHU3Y CIIpaBa I -2=11-3




Ka)KJI0T0 3HaKa 3JIeMEeHTa (€AMHUILY HE
YKa3bIBaIOT). VI-1=11-3
7. IIpoBepUTh NMPABUILHOCTH BHIYUCICHUM:
MPOU3BECHUS 3HAYCHU UHJEKCOB U 3HAUCHU I
BaJICHTHOCTH JIOJKHBI OBITH PaBHBI.

L Banenmnocmo — ceoticmeo amomos XuMuueckux 31eMenmos 00pazoevléams OnpedeieHHOe
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 NpucoeOUuHs My pa3Hoe YUCLO
amomos opyaux snemenmosg). CnocooHocms XUMUYECKUX INEMEHMO8 NPOSAGIamsb MO Ul UHOe
3HAYeHUe BANeHMHOCIU onpedensemcs cmpoeHuem ux amomos. CnocoOHOCMb XUMUYECKUX
9IeMEHMO8 NPOAGIAMb MO UL UHOe 3HAYEHUe BALeHMHOCMU ONpeoensemcs CMmpoeHuem ux
aAmoMo8s, 3HAYUM C8eOeHUsl O Hell Mbl MOJICEM YEPNAmb U3 NePUOOUUECKOU CUCTHEMbl INEMEHNO8
Jl.U.Menoeneesa.

s 5moeo 6cnomHuM, Ymo Kaxcodsi Spynna (6epmuKaibHblil CMmonbey) 31eMeHmos coCmoun u3
08yx noodepynn: enasHou u nobounou (Inasnas nodepynna —ma, KOmMoOpas cOCMOUmM u3s
INEMEHMOB 2ILABHBIX NEPUOO08

Bo3moscnvie 3nauenusa eanenmuocmu HEKOMopbvlX XUMUUECKUX ITIEMEHMO6
(cepsz 3aKpauiensl AuelKu aﬂemenmog-uememajmoe)

Memannel 21a8HBIX NOOZPYRN  NEPUOOUYECKOU — CUCTNEMbL  NPOAGIAION — NOCMOAHHYIO
BANEHMHOCMb, PAGHYIO HOMEPY 2PYNNblL, 8 KOMOPOU OHU HAX00SMcs (Mo dHce camoe Kacaemcs
antomunust — Al). Memannvt no6ounbIX ROOZPYRR NPOAGIAIOM NEPEMEHHYIO 8aleHmHOcmb. Ee
Haubobulee (vlcuiee) 3HaueHue OObIYHO DPABHO HOMEpPY ZSPYRNbl, 8 KOMOPOU DACNONONCEH
a1eMeHm.

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 Hu3uwiee (HaumeHvuiee) sHaueHue eviyucisemcs no ¢gopmyne: VI —Ne
epynnol.

Ilpomedxcymounvie 3nauenus BaleHMHOCMU INEMEHMO8 (mex, KOMOPbIM CBOUCMBEHHA
nepemMenHas 8aleHMHOCHYb) NOOYUHSIOMCS «NPABUTY YeMHOCMUY». YCMOUYUEbL me COeOUHEHUs
anemenma,

8 KOMOpbIX 4emHOCMb 3HAYEHUS BANEHMHOCMU CO8NA0den C YemHOCMbI0 HOMepAa Zpynnvl



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

Ilpumep: azom — nememann; naxooumcs 6 enasHou nooepynne N epynnvl (Homep epynnvi —
HeuemHoe uucio). Bvicwas eanenmnocmo azoma pasua . Cpeou npomesncymounvix 3Ha4eHull
(6 unmepsare om 0 0o V) naubonee ycmouuueo neuemnoe 3Hauenue — . B npocmom
seujecmee azome (N2) amomwl ceéazamvt Opye ¢ Opyeom mpounou ceazvio. N=N, — m. e.
3HaueHus eaneHmuocmu smux amomog pastul |, u azom — ouenv ycmotiuusoe coeounenue.
Mapeaney (Mn) — onemenm-memann, pacnonodicennulii 8 nobounot noozpynne VIl epynnol
(Homep epynnvl — Heyemuoe uucio). Bvicwasa eanenmuocme mapeanya paeua VIl (neuemnoe
YUCTIO), HO CPedu NPOMENCYMOUHLIX 3HA4eHull ycmouuusvimu sensiomcs yemuvie —ll u 1V
(oxcuovl mapeanya MnO u MnQOy).

3nauenusn sarenmuocmu Kuciopooa u 600opooa nocmosannst: O (1), H (1). Ilosmomy &
[l
OUHAPHBIX COCOUHEHUSX TIeCKO ONpedelsimb 3HAYeHUe 8ANeHMHOCmU 8mopo2o dnemenma: Cao ,

1
HBr .

Ilocneoosamenvrnocms pacnonoicenus amomos 6 MojieKye
Ilpu cocmasnenuu gopmyn eeujecms, 00PA308AHHLIX AMOMAMU MEMANI08 U HEMEmasnos,
Ha NepeomM mecme NUWLEemcs 3HAK Memaiid, Ha 6Mmopom — 3Haxk Hememaana (nanpumep, NaCl,
MQO u m. 0.). Ilpu smom Hememaniuyeckue 371eMeHmbl NPOAGIAIOM HUSULYIO BATEHMHOCHD,
a Memannuieckue Mo2ym umems Kax gvlcuiee, Mmax u npomMedtCymoyHoe 3HayeHue 8aieHmHOCmu.
Ilpumep: cocmasum @opmyny coeduneHus Mmemaila HaAmMpusi ¢ HeMemanlom cepou. B
NepUOOUYECKOll cucmeme XUMUYECKUx O91eMeHmos uampuil (nopsokoewiii nomep Z =11)
pacnonazaemcs 6 2nasHou noozpynne | epynnwi. Ciedosamenvro, oH nposegisiem nOCMOAHHYIO
sanenmnocms, pasuyto eounuye. Na (1). Cepa (Z =16) cmoum 6 V| epynne- ee evicuias
sanenmuocms pasna V. Cepa — Hememann, ciedo8amenbHO, 8 COCOUHEHUU C HaAmMpueMm OHA
nposieisiem Husuwee 3navenue earenmuocmu — I (VIN=VI = 11). 3uauum, popmyra
coeOuHeHUs umeem ciedyiouwull 6Uo:
(I
NaoS
Ecnu coedunenue o6pazoeano 08ymsa HeMemaniiudeCKUmMu 31eMeHmamu, moz2oa nepeoe Mecmo
0meooUmcs  dneMeHmy, nposgdlouemy 0Oojee BblcOKOe 3HA4eHue BaAleHMHOCmU. IDmum
NEMEHMOM AGNAEMCSA TMOM, KOMOPLIU 6 NepuoOUUecKOU cucmeme CHmoum jegee UIU HUICe
emopozco snemenma: Ecau ooun uz amomos nposgniem 8viCuLyl0 BGANEHMHOCMb, MO20a
8MOPOU — HUULYIO.
v 11 Ivi
P20s, CSz u m. 0.

Ilpumep: paccmompum popmyny coeounenus, 8 cOCmas Komopo2o 8xo0sam amomvl pocghopa u
xnopa. Onpedenum mecmononodicerue snemenmos Ne 15 u 17 ¢ nepuoduueckoii mabauye. Onu
PACnoNodcenbl 8 00OHOM nepuoode (mpemvem), 00HaAKo Gocghop Haxooumcs Jnegee Xaopa.
Cnedosamenvro, gocop umeem bonee vicokoe 3HAYEHUE BANEHMHOCMU, U eClU OH NPOSAGUM
BbICULYIO  8ATIEHMHOCMb, pAeHYio Homepy e2o epynnul (V), mozoa Xi0p Npossum HU3ULYI0
sanenmuocmu, pasuyro VI - VII = 1.
Vo

PCl — PCls
Dmumu dHce npasuramu pyKo8oOCMEYIOMcs Npu COCMAasienul OpMyn OCHOBAHUU U COTell.
Pasznuuue saxniouaemca auwib 8 mom, 4mo Mecmo 0OHO20 U3 AMOMO8 (amoma Hememanna)
O6yoem 3aHumamed 2UOPOKCUNbHAS epynna (cudpokcoepynna) —OH unu kuciomuwiti ocmamox:
(=C0s), (=PO0s), (=S04), (=S03), (-S), (-Cl) u m.0. DOmu epynnor amomos Heobx00uUMO
paccmampusams Kaxk eouHoe yeioe.



Ilpumep: cocmasum ghopmyny Humpama anroMurus. Imo coeouHeHue 8Kayaem 8 ceds amom
anomunus (Al) u kucromuwiti ocmamox (-NO3).
I )1

Al(NO3)3
B coedunenuax ¢ Kuciopooom snemeHmovi-HeMemaiibl MO2Ym NPOsGIsAMb GbLCULYIO
BANEHMHOCTMY,
6 COCOUHEHUAX C 8000POOOM — HUZULYIO.
IIpumep: svicuyro eanenmuocmo (V) ghocghop nposisisem 6 coedunenuu P20s, a nuzuyro (111)
6 coeounenuu PH3.
Coedunenus ¢ KUCIOpOOOM, 8 KOMOPLIX dNeMEHMbl MEMALLbL U HEMEMAIbl NPOSGIAIOM
BbICULYIO BATIEHIMHOCTb, HA3LIBAIOM GbICUIUMU OKCUOAM.
Ilpumep: cepa (S) C kucropodom oopazyem oxcudwvt SOz u SO3. Bvicuum sensemcs 6mopoi —
oxcud cepvr (V). ¥V nampus evicuuum okcuoom (u eOuncmeeHHbiM, Max KaKk HAMpUil — 1eMeHm
anasnou nooepynnwi) siensemcs NaxO.

3agaHus 1719 CaMOCTOSITeIbHON padoThI:

1. Kakume 3HaueHUsT BaJCHTHOCTH CBOWCTBCHHBI JJIEMEHTAM CO  CICAYIOIUMHU
MOPSIIKOBEIMU HOMEPAaMHU B IMIEPUOIUIECKOM cucTeme: 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 MHKA; 0) HaTPHUS U CEPBI; B) KUCIOpOAa U Kajblus; T) GpTopa u docdopa;
1) yTaepoaa v KpeMHHUS.

4. CocraBbTe (QOpMyJbl COoeqMHEHHI: a) KapOoHaTa Hatpus; 0) Hutpata xpoma (I11);
B) cyab(dara nuHkKa; r) ruapokcuaa meau (I11); o) docdara xemnesa (11).

5. CocraBbTe HOpMYIIBI CIEAYIOUIMX OMHAPHBIX (T. €. COCTOSALIMX U3 JIBYX 3JIEMEHTOB)
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.



HPAKTUYECKOE 3AHATUE No2
TEMA: IloBTOpeHue
OcHoBHBIE KJIacChl HEOPTaHUYECKUX COeIMHEeHM I
Lesb padoThbl: HAYYUTHCA COCTABIISITH HEMOYKHU MPEBPALIEHUM . 3aKpEUTh OCHOBHOM
MaTepual.
Xoja ypoka
1) 3aKOHCIEKTUPOBAThH AITOPUTM PELIEHUSI «IETIOYEK IPEBPALLICHUS
2) mpoaHaIU3UPOBATH AITOPUTM
3) pemmTh MO AIrOPUTMY LENOUKY IPEBpAIECHUS
AJITOPUTM pellleHUs «LeNo4YeK MpeBpalleHus

B xumum ecth 3a7aHus CO CXeMaMH MPEBpallleHUi OJHUX BEIIECTB B JIPYrUe, KOTOPbIE
XapaKTEepU3ylOT TEHETHMYECKYI0 CBSI3b MEXKJY OCHOBHBIMU KJacCaMd OPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

Cxemy mnpeBpalleHdsi OJHHUX BelIeCTB B Jpyrue Ha3bIBAT «IENOYKOi
npeBpaleHuii».

I[JI?I BBIITOJIHECHHUS 3THUX 3aI[aHI/II7I H€O6XOIII/IMO 3HaThb OCHOBHBIC KJIACChI COCﬂHHCHHﬁ, nux
HOMEHKJIATypy, XUMHUYECKHUE CBOMCTBA, MEXaHU3M OCYILECTBICHHS pPEaKIUu.

AJITOPUTM pelIeHH sl «IeNOYKH NMpeBpalieHuin»
1 war. [lepenumunre nenoyky, KOTOPyr0 HEOOXOIUMO PEIINTh

Ca — CaO — Ca(OH)2 — Caz(POa):

2 mar. [IporymepyiiTe KOJTHYECTBO PEAKIUi Il yI00CTBA peIICHUS
1 2 3
Ca — CaO — Ca(OH)2 — Cas(POas):

Taxkum 06pa30M, MbI BUJHUM, YTO HaM Haa0 COCTaBUTh 3 YpaBHCHUSA PCAKIINU

3 mar. 3anumeMm | ypaBHeHue peakuuu — u3 Kaiublus (Ca) HaJO MONMYYUTh OKCHUJ KaJbIIUS
(Ca0). BcriomMHHMM, YTO JaHHOE MpPEBpPAIIECHHE MPOUCXOIMT, KOT/Ia METAIbl OKUCIAIOTCS Ha
BO3/JyXe, BCTyNas B PEAKIMIO0 C KHUCIOPOAOM. 3aluchiBaeM 3Ty peakuuio. Bummanme! He
3a0bIBaliTe YypABHUBATH peaKuuu!

1) 2Ca+ O, - 2Ca*?07

4 mar. OcyuiecTBisieM BTopoe mpeBpaiieHue. M3 okcuaa kambims (CaO) HyKHO MOTYYUTH
rugpokcu Kaipius (Ca(OH)2). Dto ypaBHEHHE BO3MOXKHO MPH B3aUMOJCHCTBHU OKCHIA C
BozioM. (Takast peakuyst BO3MOXHa, €CIIM B UTOre IOJIy4aeTcsl MieJ04b — paCTBOPUMOE B BOJIE
OCHOBaHue). 3anychbiBaéM ypaBHEHUE U YPaBHUBAEM €TO.

2) 2Ca*2072 + 2H,0 — 2Ca 2*(OH)y"

5 mar. OcymectBiusiem 3 mpespaimenue. M3 rumpokcuna kambims (Ca(OH)2) Heobxomumo
nonyuntb coib — ¢ochar kambius (Caz(POs)2). BecmomuHaeM, uTo mpH B3aMMOJCHCTBHU
OCHOBAHMS W KHCJIOTHl TOJYYaeTcs COJb M BOAA. 3HAYMT, JISI ITOH pEaKIWu TOHOHAET
dochopnas kucnora — HzPOs, Tak kak mMeHHO oHa maeT conud — (ocdaThl. 3amuchiBaeM
ypaBHEHHE PEaKIUU M YPAaBHUBAEM €TO.

3) 3Ca?*(OH)z + 2H3"POs* — Cas?*(PO4)2* + 6H20



1. Harpwuii — ruspokcu HaTpus — KapOOHAT HATPUS — XJIOPU HATPUSI — HUTPAT HATPUS

2. Marauii — XJIOpui Mariusi — THAPOKCHUJL MarHusi — OKCHJ, MarHusi — cyiab(aT MarHus
3. Kanbuuii — ruapokcu Kanpuus — KapOoHaT Kalblus — THIPOKapOOHAT KaJIbIUs —
KapOOHAT KalbLus

4. Kap6onat kanbius — okeu yriepoaa (1V) — oxcun yriiepoaa (1) — okenn yriaepona (1V) —
KapOOHAT KaJIbIHs

5. KapOoHat kanbIus — OKCU KaJIbIUs — THIPOKCH KAIBIUS — XJIOPU Kbl — KapOOHAT
KaJIbIIHAS



ITPAKTHYECKOE 3AHATHUE Ne3
TEMA: AJKkaHbl 1 IHKJI0AJKAHbI
CocraBJiienue ¢GopMyJ1 rOMOJIOTOB M H30MEPOB OPraHnyecKux coeannenuii. Homenkiarypa
YIJIEBOI0OPO/IOB.
KoaunyecTBO 9acoB -2 4.

®opma OpraHu3aluM 3aHATUS: UHOUBUODYANbHAS
®opMa 0TYETHOCTH 110 3AHATHIO. 3aNoaHeH bl Onank 113

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

XoJ1 ypoka:

- IPOYUTATh TEOPETUUECKUI MaTepHall;

- BBEIIIOJIHUTE 3aJJaHUS JUISI CAMOCTOSITEIILHON pa60TBI

LQ){ns Ha3sBaHWMA OPraHUYECKUX COEAMHEHUM JBE HOMEHKIATYPBL: pPAyUOHANbHASL W
COBpPEMEHHAsl — cucmemamuieckas, KOTOPYIO Ha3bIBAIOT TAKXKe MeHCOYHAPOOHOU VI HAYYHOU
(mpeasioskeHa MexayHapoaHBIM COI030M TeopeTudeckoi U npukiaaaHor xumun IUPAK B 1957,
1965 rr.). OHa umeeT MHOTO OOIIETO C YKEHEBCKOW HOMEHKIIATypOil, YaCTO BCTpEYaroIencs B
XAMHYECKOHU JTUTEpaType.

ITo cucremarnyeckoil HOMEHKIIAType MEPBbIE YEThIPE MPEACTABUTENS Psia HACHIIICHHBIX
YIJIEBOJOPOAOB HAa3bIBAIOTCS: MeETaH, OJTaH, HponaH, Oyrad. Has3Banusg mnocienyrommx
YIJIEBOJOPOAOB O00pa3ylOTCs W3 OCHOBBI TPEUYECKUX UHCIUTENBHBIX M OKOHYaHUS —aH,
Hanpumep, CeHi4 — rexcan u T.11.

VYTIeBoIOPOAHBIMU paJUKaIaMH HA3bIBAIOTCA 3apsKCHHBIE YACTHIII, MOJIYYEHHBIE IpU
OTHSITUU OT MOJIEKYJI IIpeNIebHBIX YIIIEBOJOPOIOB aTOMOB Bojopoa. HazBaHus oHO3apsIHBIX
pasvKalioB IPOU3BOJAT OT Ha3BaHUM COOTBETCTBYIOLIMX YIJIEBOJOPOIOB, B KOTOPBIX OKOHYAaHUE
—aH 3aMEHSIOT Ha —MJI.

Ilpumep 1. Hazsamo eeujecmso no cucmemamuyeckol HoMeHKiamype:

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

2. IlponymepoBaTh aTOMBI yIiIepo/ia B INIABHOW LENH € TOTO KOHIA, K KOTOPOMY OJIMKE CTOUT
3aMecTUTeNb (YrJIeBOJOPOIHBIN paauKan):

ITocnenoBarenbHO HA3BATh:

1) HOMep yriIepoJHOTO aToMa, ¢ KOTOPBIM CBS3aH pajHKa;

2) paaukad;

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

Ilpumep 2. Cocmasumo cmpyKmypHy1o popmyny yene6o00opooa no e2o Ha3eanuio «2,3-
OUMEMUNNEHMAHY.

Pewenue:



AHanu3upyeM Ha3BaHUE YIJIEBOIOPO/1a, HAUMHAsS C KOHIIA CJIOBa.
1. «IlenTan» — B TJIaBHOM LEMH HAXOIUTCS MSATh aTOMOB YIJIEPOJIa:

2. «/lumeTtnn» — B cocTaB yriieBoaopoaa BXoasT ABa paaukaia CHs.
3. «2, 3-» — paaMKabl HAXOAATCA y 2-T0 U 3-T'0 YIJIEPOJHBIX aTOMOB:

4. I[OHHC&TB HCIOCTAarOMUE aTOMbI BOJOPOAA, co6n10/:[a>1 YCTBIPEXBAJICHTHOCTL aToOMa yrjicpoia

Ilpumep 3. [{na 2,2,3-mpumemuineHmana cocmagums opmyisl 08YX 20MOL0208 U 08YX
U30Mepos.

Pewenue:

1. CocTaBHuTh (bOpMy.]'Iy HCXOJHOI'O BCIICCTBA, UCIIOJIB3YS 3a/IaHUC 2 ajropurma 1:

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

Jl1st 3TOrO YMEHBIINTH TIaBHYIO 1enb Ha rpynny CH2 (romonornyeckas pasHOCTh) — IPUMED, a
WIN YBEJIUYUTH IN1aBHYI0 Lenb Ha CH2 — npumep 6:

3. CocraJisist GOPMYJIBI M 3 O M € P O B, U3MEHUTH CTPOCHHE, COXPAHSS COCTAB UCXOIHOTO
yrieBoaopoaa (CsHig), mpumepsl B, T:



33}13]—[1/151 JJI1 CAMOCTOATEIbHOIM paﬁoTbI:

1. CocTaBUTh CTPYKTYPHYIO (POPMYILYy YIIIEBOJOPO/A 110 €ro Ha3BaHUIO «2,4-
JTUMETHIITIEHTan», «3,3-auMeTuiI-4,5 TMATUITEKCany, «2,4,5,5-TeTpameTnn-3-3THIIOKTaH

2. 1nst 2,2,3-TpuMeTHINIEHTaHa COCTaBUTh (POPMYJIIBI IBYX TOMOJIOTOB H JIBYX U30MEPOB,
JlaThb UM Ha3BaHUS.

3. HaszBatb npenenbHbIe YIII€BOJOPOIbI:

4. Cpenu nepedrcIeHHBIX COSAMHEHUN BBIIETUTh TOMOJIOTH M U30MEPHI:
MUKIIO0yTaH, OKTaH, TEeKCHH-1, IMKIOMEeHTeH, TeKceH-2; 2,2,3,3-TerpaMeTmiOyTaH,
[UKIIOTEKCaH, 2-MeTII0yTaauen-1,3, 2-MeTunenTeH- 1, neaTun-1, 6yreH-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 OpraHu3alu 3aHATHSA: UHOUBUOYATLHAS
®opMa 0TYETHOCTH 110 3AHATHIO. 861600

Llenv pabomei: HayduuThCs peIIaTh 3a7adyd Ha BBIBOJ (OPMYJBI OPraHHYECKOTO BEIIECTBa,
ONpENENATh COCTaB OPIAaHMYECKUX BELIECTB MCXO M3 3HAHUS MACCOBBIX JOJEH 3JEMEHTOB, a
TaKKe Macc WiH 00bEMOB POJYKTOB CTrOPaHUs 3TUX BEIIECTB

Xoa padoThl:

- IPOAHAIM3UPOBATH AITOPUTM peLIeHUS 3a7au( HE 3alK1ChIBaTh)

- pemuTh S 3a/1a4.

AJITOPUTM I pEHICHWsT 3aJad Ha HaxOXJACHHE (QOPMYINbl BEIIECTBA IO IMPOIYKTaM
CropaHus BEILIECTBA, €CIU JaHa OTHOCUTEIbHAs IIIOTHOCTh

1. Beruucnsiem MOJIIpHYIO MacCy BEIIECTBA.

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

a) eciiu CO2 maHo 1o macce:
M) *m(CO2)
n(C) = mie) * M {(CO2) @)
6) eciu CO2 naHo B oobeMe:
M)*V{(CO2)
n(C) = mie) *Vm (3)
3. Beraucnsem konudectBo 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. BeraucnseM MOJISIPHYIO MacCy HOJTY4E€HHOTO BEIIECTBA.

5. Ecn MOJIAIpHAA Macca MOJYUCHHOTO BCIICCTBA paBHA MOHHpHOﬁ MacCcCe BCIICCTBA (1), TOorga
3aZla4ya pCuICHa IPaBUJIBHO, €CJIW MOJIApHAsA MacCa MNOJTYYCHHOI'0 BCHICCTBA OTINYACTCA OT
MOH&IpHOI‘;I MacCChl BE€IICCTBA (1), BBIUUCIIACM PA3HOCTb KU OHNPCACIACM KOJUYCCTBO aATOMOB
KHucJjopoaa, €ClIn  BCHIECCTBO  KHUCIOPOAOCOACPIKAIIHNE, niMm  a3oTa, €CJIn  BCUICCTBO
a30TOCOACPIKAIIICC.

Ilpumep 1. llpu cropanuu opraHumyeckoro BemiectBa Maccoi 2, 37 r ob6paszoBanoch 3,36 T
okcuna yrinepoaa(IV) (u.y.), 1,35 r Boas! u a3ot. OTHOCUTEBHAS IUIOTHOCTH 3TOTO BEIIECTBA 110
BO3/IyXYy paBHa 2,724. BeiBenute MONIEKYISIpHYIO (JOPMYITY BEIIECTBA.

HaHo:

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




Haiitn:

CxHyNz

M(Bo3x) = 29 r/mMonB
M(H20) = 18 r/momnb
Vm = 22 41/mMoab

Pemenue:

1. Ilpumensiem popmymy (1)

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

792/ atonw *3,36n
n(C) = 2.372*22 48 amonv — 5

2. Haxomuwm xommdectBo atoMoB H mo dopmyite (4)

792/ atonw *1,352
n(H) =2 2,352 *18z { amonv — 5

3. Beruucnsiem monsipayto maccy CsHs.

M(CsHs) =12 *5+ 1 * 5 = 65r/m071b

4. BpraucisieM KOJIUYECTBO aTOMOB a30Ta (5)

79 — 65 = 14. 1.x. aToMHas Macca a30ta — 14, 3HauuT B JaHHOU Qopmyny oauH atom N.
Otger: CsHsN

AJITOPUTM Ha HaxOXJAEHUE MOJIEKYJSIpHOH (opMynbl BemiecTBa MO €ro OTHOCHUTENIBHOU
IUIOTHOCTH U MAaCCOBOH J10JI€ 2JIEMEHTOB B COEJUHEHUU.

1. Boraucnsiem MOJISIpHYIO MacCy BelecTBa.
M(B) = D(x)*M(x) (1)
2. BrluucisieM KOJINYeCTBO aTOMOB JJIEMEHTA!
a) ec’au W J1JaHa B MPOIICHTAaX:
M(e) *w(3)
n(d) = Ar(3)*100% 2)
0) ecii W 1aHa B JOJIAX:
Me) *w(3)
nE)= 4 3)
3. Beraucnsiem MOJISIpHYIO MaccCy IOJIy4EHHOTO BEIECTBa.

4. Ecnu MomnsipHasi Macca MOJIy4eHHOTO BEIllecTBa paBHAa MOJIApHOM Macce BemiecTBa (1), Torna
3a/7laya pelleHa NPaBUIIbHO; €CIM MOJIIpHAas Macca IMOJY4YEHHOrO BEIIECTBA OTIMYAETCA OT
MoJIIpHOHW Macchl BemiecTBa (1), BbIUMCISieM pa3HOCTb U OMNPENENSeM KOJIWYECTBO AaTOMOB
KHACJIOPOZA, €CIIM  BEHIECTBO  KHUCIOPOAOCOAEpKAIlME, WIM a30Ta, €CIH  BELIECTBO
a30TOCOepaKalIee.

Ilpumep 2. Briseaute popmyiny BemiecTBa, conepxaiero 82,75% yrnepona u 17,25 %
BosIoposia. OTHOCHTENbHAS ITIOTHOCTH ITAPOB ATOTO BEIIECTBA MO BO3YXY paBHa 2.

MaHo:



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

HaiiTn:

CxHy
M(Bo3ayxa) = 29r/mMomnb

M(CsH1o) =12 ¥4 + 1 * 10 = 58r/momb

Pemenue:

1. [Tpumensiem Gopmymy (1)

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

2. Haxoaum konuuectBo aromoB C o dopmyne (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: Cs4H1o

3agaHus 1719 caMOCTOSITeIbHON padoThI:

1. Haitnure MoseKyIsipHy O (hOpPMYITY YIJIEBOJIOPO/Ia, MAacCOBas IOJIST BOAOPO/Ia B KOTOPOM
cocraBnsieT 15,79%. OTHocUTenbHas IUIOTHOCTh TMApOB JTOTO BEIIECTBA MO BO3AYXY
cocTaBiseT 3,93.

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

3. MaccoBass ponst yriepona B IuKiIoankaHe coctaBisieT 85,71%. OtHocuTenbHas
IUIOTHOCTh €ro MapoB MO Bo3ayxy paBHa 1,931. Haiinute monekynsapHyro Qopmyny
nuKioankaHa. Hanumure cTpykTypHyto hopmyity

4. ITpu cropanuu 11,2 r. YrieBomopoa moayduiIn OKCUJT yriiepoia Maccou 35,2 T ¥ By
Maccoil 14,4 r. OTHOcUTENbHAS TJIOTHOCTh 3TOTO YIIEBOAOPOJA MO BO3AyXy paBHa 1,93.
BriBeaute MonekymsipHyto Gopmyity

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



HPAKTUYECKOE 3AHATUE Ne5
Tema: Homenknatypa «HenpenenbHbie yrieBoa0pOIbI»

Leab pabdorbl: oTpaboTKa MPAKTHYECKHMX YMEHHI M HaBBIKOB HAa pEUICHUM 3aJaHUN 110
HOMEHKJIAType, U30MEPUHN HENPEAEIIbHBIX YIIIEBOIOPO/IOB.

Xoxa padoTbI:

-[IPOAHATIU3UPOBATH AJITOPUTM PELICHMUS;

- BBINIOJIHUTH 3aJJaHHE U3 IPAKTUUECKON YacTu;

-OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

Llenb paboThI: HAYYUTCS AaBaTh HAa3BaHU aJIKeHaM, alIkaJueHaM U aJIKUHaM;

COCTaBJIATH (POPMYJIBI HENPEICNbHBIX YITIEBOAOPOAOB IO HA3BAHUSAM BEIIECTB, COCTABIISATH
CTPYKTypHbIE (OpPMYJBl TOMOJOIOB U H30MEPOB Ul MPEAJIOKEHHOTO HEMpPeaeIbHOTO
COCJIMHEHUS;

Aunroput™ 3.1. HoMeHnkiiatypa HenpeenbHbIX YTIIEBOA0OPOA0B

3amanue. Ha3Barp 1o cucTeMaTHiyecKoi HOMEHKIIATYpPE BEIIECTBO:

Pewenue:

1. BoiOpaTh I71aBHYIO LI€Ib, COJIEPIKAIIYI0 KPAaTHYIO CBSA3b, IPOHYMEPOBATh aTOMBI YIJIEpOJa B
TJIaBHOM IIETH C TOTO KOHIIA, K KOTOPOMY OJIHIKE PACIIOIOKEeHA KpaTHas CBSI3b:

2. IlocnenoBarenbHO HA3BATh:

1) HOMep YTIIepOJHOTO aToMa IJIaBHOU LEMH, COAEPIKAILETO 3aMeCTUTENN;

2) KOJIMYECTBO 3aMECTUTENIEN U UX HAa3BAHMUE;

3) yrieBogopo, KOTOPOMY COOTBETCTBYET IJIaBHAsI 1IETIb;

4) nosioxeHue KpaTHOU cBsA3M: 3,3-qumeTHiIoOyTeH-1.

Anroput™ 3.2. Hcnonws3oBanue mpaBuil MapkoBHMKOBa M 3aiilleBa IpPU COCTaBICHUU
YPAaBHEHUHN PEaKLIAM.

3aganue 1. CocTaBuTh ypaBHEHHE PEAKIIMU IPUCOECAMHEHUS OPOMOBOAOPOAA K IPOIIEHY.
Pewenne:

1. HanucaTh cTpyKTypHYIO (hopMyITy IpONeHa:

CH2=CH-CHS3.

2. Iloka3aTe cMEIIEHNE MIEKTPOHHOM TUIOTHOCTH B IPOIIECHE:

3. CocTaBUTh YpaBHEHHE PEAKIIUU MPUCOETUHEHUS IO MapKOBHUKOBY:

CH2=CH-CH3 + H+Br CH3-CHBr-CHa.

3ananue 2. CocTaBUTh YpaBHEHUE PEAKIIMN MEXKIY 2-XJI0pOyTaHOM U THIPOKCHUIOM Kallusl.
Pemenue:

1. CocTtaBUTh CTPYKTYPHYIO hopMyiTy 2-Xs10pOyTaHa:

2. Iocuwnratse, y kakoro atoma yriepoaa (C-1 unu C-3), csi3anHOro ¢ atromom yriepona (C-2),
IIPY KOTOPOM HAXOJIUTCS aTOM XJIOpa, MEHbIIIE aTOMOB BOJIOPO/IA.

3. CocTaBUTh YpaBHEHHE PEAKLIUH JETUAPOXIOPUPOBAHMS 110 3alLIEBY:

IIpakTHueckas 4acTh:

3anaHus AJ11 CaMOKOHTPOJIS:

1. CoctaBuTh CTPYKTYypHBIE (HOPMYIIBI COCTUHEHNN TIO UX Ha3BaHWAM: 3-MeTHImneHTeH-1; 2,3-
nuMeTuiOyraaueH-1,3; 4-MeTHIneHTUH-2; 2-MeTUI-4-U30IPONIITeKCeH-1; 2-MeTunrekcarprueH-
1,3,5.

KoHTponbHbIE BONIPOCHI:

. Kakue yrneBosopo/ipl Ha3bIBalOT HENPEAEIbHBIMU?

. Kakue o6mmue ¢popmybl 1 0co0OEHHOCTH HOMEHKIIATYPhI HEMIPEAEIbHBIX COeTMHEHUN?

. CTpoeHue aaKkeHOB, A IKMHOB U aJKaIMEHOB.

. Busibl n30Mepun ankeHOB, ATIKMHOB U AJIKaIUEHOB.

. Y KakMX aJIKeHOB Ha0Jt0/1aeTCsl MPOCTPAHCTBEHHAS H30Mepusi?

. Knaccugukanus 1ueHOBBIX yriieBOJIOPOIOB.

. IIlpy4rHBI XUMUYECKOW AKTUBHOCTH HEMPEIETbHBIX YTIEBOI0POIOB.

. Kakue TunpI XuMn4eckux peakiuil Npucyliy BCEM HENPEAEIbHBIM YTIEBOA0pOAAM?
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9. Chopmynupyiite npaBuio MapkOBHUKOBA U IPABUIIO 3a1ieBa.

10. KakoB MexaHU3M peakiuy NPUCOCTUHEHUS?

11. KakoBa npuurMHa KUCIOTHBIX CBOMCTB alnkuHOB? [IpuBeauTe ypaBHEHUS] COOTBETCTBYIOLIUX
peaKIui.

12. KakoBbI c11ocoObI MOTy4eHHsI aIKEHOB, ATKWHOB U aJIKaJUCHOB?

13. [Jaiite onpeaeneHusi, 4TO TaKOE COMPSHKEHUE U JETOKATMU3aUS JIEKTPOHHOM MIIOTHOCTH.

IMPAKTUYECKOE 3AHATHE Ne6
Tema: Pemenne 3a1a4 no reme «HenpeaejabHbie yriieBogopoasn»

®opma OpraHu3aliu 3aHATHA: UHOUBUOYATLHAS

®opMa 0TYETHOCTH 10 3AHATHIO. 861600

[Heab: oTpaboTKa MPAKTUYECKUX YMEHUN U HABBIKOB Ha PELLIEHUU 3aJaHUN 10 HOMEHKJIATYpe,
M30MEPUU HENPEENIbHBIX YTIEBOIOPOIOB.

Xoj1 padoThl:

- BBIIIOJIHUTD 3aaHHUC 1 HCIIOJIB3YS ITPpaBuJIa IIOCTPOCHUA HOMCHKIIATYPbI

- BBIIIOJIHUTH 3a/IaHUE 2 UCIIOJIb3YSl TEOPETUUECKUI MAaTEPHUaIl, AITOPUTM PELIEHUE LIETIOYEK
MIPEBPALLEHUS] OPTraHUYECKUX COCTUHEHUIN

- pCIIUTL 3a/la4u

3aganue 1.CoctaBbTe CTPYKTYpHBIE (POPMYIIBI:
3-metminenTen-1; 2,3,4-TpUMeTUIITIEHTEH - 2; 2-MEeTHI-4-U30IPOITUIITeKCeH-1;
3aganme 2. CocTraBbTe ypaBHEHHS PEAKINN MOTYUYEHUS aJIKEHOB:
A). Kakue ankeHbl TOJydarcs NpU  JETUAPOOPOMHUPOBAHMM  CIIEAYIOIIMX
raJlOTeHAJIKaHOB:
1) 1-6pommpornan; 2) 3-OpommenTtan; 3) 2-meTui-3-0poMOyTaH.
b). Kakme ankeHsl momydaTcst — JAETHApATalldel COOTBETCTBYIOIIUX CIUPTOB U
JeTUAPOraIOTeHUPOBAHUEM TaJIOT€HOAIKAHOB.
1) mponien, 2) Oyren-2, 3) 2,3-aumerunoOyren-1 4) 2-metwiOyTeH-2
3ananme 3 . Pemure 3amauy:
1.IlmoTHOCTH TIApOB ajKeHa MO BO3ayxy paBHa 2,41. MonekymspHas ¢opmyia 3TOTO
yraeBogopoaa: a) CsHs, 6) CsHs, B) CsHio, 1) CsHio.
2. MaccoBast 107151 BOAOPO/ia B YIJIEBOIOPO/I€ HOPMAJILHOTO CTPOeHUS cocTaBisieT 14,29%,
IUIOTHOCTbH €r0 MapoB [0 BOJOPOAY paBHa 21. DTO BeleCTBO Ha3bIBAaETCH:
a) 9TeH, 0) mporeH, B) OyTeH, I') IEHTEH.
3. ITapsl ankeHa B 42 pasa Tshkenee Bogopoaa. MonekynsapHas GpopMyria ajqkeHa:
a) CsHs, 0) C4Hs, B) CsHio, 1) CsHi2.
4. MaccoBas 11ofisi yriiepoaa B yriieBojgopone paBHa 85,71%, MIIOTHOCTh €ro mapoB IO
B0o31yxy 0,966. OT0 BelecTBO Ha3bIBa€TCSA:  a) 3T€H, 0) MpoOIeH, B) OyTeH, I') IEHTEH.
5. Ilpu (n.y.) 101 mapoB BemecTBa nmeroT maccy 18,75r. IlnoTHOCTB 3TOrO yriesoaoponaa
10 BO3/IyXy paBHA: a) 0,966, 0) 1,448, B) 1,931, 1)2,414
6. AnkeH Maccoil 4,2r crnocobeH mpucoeAuHuTh 8r Opoma. MonekynspHas (opmyna
AJIKEHA: a) CsHe, 0) CeHiz, B) Cio0H20, T) C12H24.
8.J171s1 TOJTHOTO TUIPUPOBAHMSL ST aJIKeHa MOTPeOOBAIOCH 271 BOIOpoAa (H.Y.). DTOT ajKeH:
a) 9TeH, 0) mporeH, B) OyTeH, I') IEHTEH.

3aganue 10. KoHTpo/ibHBIE BONPOCHI
1. Kakue yrneBonoposl Ha3bIBalOT ATHJICHOBBIMU?



2. Kakas oOmast popmyna 1 0coOOEHHOCTH HOMEHKJIATYpPbl STHIICHOBBIX COCIMHEHU?
3. CTpoeHue aJKeHOB.

4. Buzpl u30Mepuu aJIKEHOB.

7. IlpyunHBl XUMUYECKON aKTUBHOCTH STHUJICHOBBIX YIJIEBOJOPOIOB.

8. Kakue Tunbl XMMHUYECKHUX pPEeaKLUi IPUCYILH ITHIEHOBBIM yIieBo0poaam?

9. Chopmymnupyiite mpaBuiao MapkOBHHMKOBA U IIPaBUIIO 3aiilesa.

10. KakoB MexaHN3M peakLuu IpUCOEINHEHUS?

12. KakoBsI cr1ocoObI OJTYYCHHUS ATKEHOB?

INPAKTUYECKOE 3AHATHUE Ne5
Tema: Homenkinarypa «HenpeaeiabHbie yriieBogopoabDy

®opma OpraHu3aluM 3aHATHA: UHOUBUOYATIbHAS

®opMa 0TYETHOCTH 10 3aAHATHIO. 661600

[lesib: 0TpaOOTKA MPAKTUYECKUX YMEHUH M HABBIKOB Ha PEIICHUH 33aJaHUH 110 HOMEHKJIATYpe,
M30MEPHUH HENPEACTbHBIX YTIEBOIOPOIOB.

Xoa padoThl:

-[IPOAHATIM3UPOBATDH AJITOPUTM PELICHMUS;
- BBIIMOJIHUTB 33/1aHUE U3 IPAKTUYECKON YacTH;

-OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

Ilesb padoThI: HAY4YUTCs 1aBaTh HA3BaHUS aJIKEHAM, aJIKaIUCHAM U aJIKUHaM;

COCTaBJIATH (OPMYJIbI HENIPEAEIbHBIX YIJIEBOAOPO/IOB 10 HA3BaHUSAM BELIECTB, COCTABIISATh
CTPYKTYpHBIE (hOPMYJIbI TOMOJIOIOB U M30MEPOB JJIs IPEITIOAKEHHOTO HENPEAEIbHOIO
COEJIMHEHUS;

AuaroputMm 3.1. HomeHkiatypa HenpeeNbHbIX YTIEBOI0POI0B
3aoanue. Hazeamb no cucmemamuyecKol HOMEHKIAmMype 6eujecmeo:

Pemienne:
1. BriOpaTh rimaBHYIO LIETIb, COACPIKAITYI0 KPATHYIO CBS3b, IPOHYMEPOBATH aTOMBI yTriiepoja B
TJIaBHOM IIETH C TOTO KOHIIA, K KOTOPOMY OJIFIKE PAcIoIOKeHa KpaTHas CBSI3b:

2. IlocnenoBarenbHO HA3BATh:

1) HOMEp yrIIepOAHOT0 aTOMa INIaBHOM IIETIH, COAEPIKAIIEro 3aMeCTUTEIH;
2) KOJIMYECTBO 3aMECTUTENIEN U UX HAa3BaHMUE;

3) yrneBoaopoJ, KOTOpOMY COOTBETCTBYET IJIaBHAsI LIEIb;

4) nonoxeHue KpaTHo cBs3u: 3,3-mumeTninOyreH-1.

Auaroputm 3.2. Vcnons3oBanue npaBusli MapkOBHUKOBA U 3aiflieBa NpU COCTABICHUHU
ypaBHEHUH peaKIuil.



3aganue 1. CocTaBUTh ypaBHEHHUE PEaKIUU MIPUCOSAMHEHHSI OPOMOBOIOPO/IA K MPOTICHY.
Pewenue:

1. Hantucathb cTpykTypHYIO (hopmymny nmporneHa:

CH2=CH-CHs.

2. Iloka3aTe cMenieHne SHeKTpOHHOﬁ IIJIOTHOCTH B IIPOIICHE:

3. CocTaBUTh YpaBHEHHE PEAKI[UU MPUCOCTUHEHUS 110

MapKOBHHUKOBY: CH2=CH-
CHs + H+Br CH3-CHBr—CHes.

3aoanue 2. Cocmagums ypagHneHue peakyuu mexcoy 2-xa0poymanom u 2uOpPOKCUOOM Kalusl.
Pewenue:

1. CoctaBuTh CTPYKTYpHYIO (hopMyiy 2-XJI0opOyTaHa:

2. IMocuurath, y kakoro aroma yriaeposaa (C-1 uau C-3), cBsizaHHOro ¢ atomoMm yriepoja (C-2),
IPY KOTOPOM HAXOIUTCS aTOM XJIOPa, MEHBILE aTOMOB BOJOPO/IA.

3. CocTaBUTh YpaBHEHHE PEAKIUH JICTHAPOXIOPUPOBAHHUS 110 3al1IEeBY:

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

CH,= CH— CH — CH,

l
CH,

H,C —CH—HC=CH—CH,

|
CH,

IIpakTHyeckast 4acTh:




3aganus AJ15 CAMOKOHTPOJIS:

1. CocTaBuTh CTPYKTYpHBIC ()OPMYJIBI COSAMHCHHIA 110 MX HA3BaHUSAM: 3-METHIINCHTEH-1; 2,3-
muMeTunoyraauen-1,3; 4-MeTUINeHTUH-2; 2-MeTUI-4-U30nponirekceH-1; 2-MeTuiarekcarpreH-
1,3,5.

KoHTpoabHbIe BONPOCHI:

. Kakue yrimeBoopoapl Ha3bIBatOT HEMPEASIbHBIMU?

. Kakue obmue ¢hopmMynbl 1 0COOEHHOCTH HOMEHKIIATYPhI HETIPEAECTbHBIX COSAMHEHH?

. CTpoeHue aJKeHOB, aJIKUHOB U aJIKaIUEHOB.

. Buapl n3omMepun ajakeHoB, aTKWHOB U aJIKaUEHOB.

. Y Kakux aJIKeHOB HaOJII01ae€TCs MPOCTPAHCTBEHHASI U30MEpHs?

. Knaccudukanus 1ueHoBbIX yTIeBOI0POI0B.

. [IprunHBI XUMHYECKON aKTUBHOCTH HETPEIEIBHBIX YTIEBOAOPOIOB.

. Kakue Tumnbsl XuMHUYECKUX peakIuil IPUCYIIN BCEM HEMPEAEIbHBIM YTIE€BOA0OpOAaM?

. Chopmynupyiite mpaBuiao MapkoBHHKOBA U TIpaBuIIo 3aiilena.

10. KakoB MexaHU3M peakIuu NpUCOSTUHEHUS?

11. KakoBa npuunHa KUCIOTHBIX CBOMCTB ankuHOB? [IpuBeanTe ypaBHEHUS COOTBETCTBYIOIINX
peaKIuu.

12. KakoBsI cr1oCcOOBI TTOJIYYCHHS AIKEHOB, AJIKHHOB M JIKAUCHOB?

13. JlaiiTe onpeaenenusi, 4TO TAKOE COMPSKEHUE U ACTOKATU3AIUS JIEKTPOHHOHN TIIOTHOCTH.
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JABOPATOPHAS PABOTA Nel
TEMA: /IlueHoBbie yrieBoa0pOaAbI
O3HakoMJIeHH e ¢ KOJJIEKIHEeH KaydYyKOB M 00pa3iamMu U3/1eJIuil U3 pe3uHbI
KoamnuecTBO 4acoB - 2 4.

®opma OpraHu3aliy 3aHATHS: UHOUBUOYAILHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHen bl O1ank 113

Llenv padompl: 03HAKOMUTHCS C 00pa3lAMU KaydyKOB U PE3UH, U3JCIUSAMH U3 HUX; U3YUUTh
CBOMCTBA Kay4yKOB U PE3HH

LA Kayuyxku — >nacTUUYHBIC MaTepUalibl, U3 KOTOPBIX MIYTEM CIICHHAIBLHON 00pabOTKH MOIyYatoT
pe3uny. CpIpoil KayyyK JMIIOK, HEINpPOYEH, a IMpU HEOONbIIOM IOHMKEHUH TEMIIEpaTyphbl
CTaHOBUTCSA XpYNKHUM. UTOOBI MpHJIaTh M3FOTOBJICHHBIM U3 KaydyKa U3JEIUSIM HEO0OXOAUMYIO
IPOYHOCTh U 3JaCTUYHOCTh, KaydyK IIOJIBEPraloT BYJKaHU3AallUM — BBOJAAT B HEro cepy u
HarpeBaoT. BynkaHU3upoBaHHbIN KaydyK Ha3bIBA€TCS PE3UHOM.

Harypanbnsiii kayuyk (HK) mpeacraBisier BBICOKOMOJEKYISIPHOE COCAMHEHHE -  IMOJIUMED
dopmyna kotoporo (- CH2—C=CH - CHz-)n
/
CHs
Cunrernueckue kayuyku (CK) npou3BoasT pazHoro Buja.
CKb — mnpoayKT CcOBMECTHOM HOJMMEpH3allud OyTagueHa C JpYTMMHU HeNpeaesbHbIMU
YIII€BOIOPOAAMH.

®opmyna CK (- CH2— CH=CH - CH2 - )n

BeinosiHenune padoTsl
3aganue Ne 1. O3Hakomienue ¢ kouiekuueil «HepThb 1 npoaykThl ee nepepadoTkm»
PaccmoTtpuTe BeITaHHYIO BaM KoJutekiuto. [Ipyu nomommum yue6HuKa 3anonHuTte Tadbauiy Ne 1.

Ta6auua Ne 1. paxiym neperonku Hedru.

Ha3zBanue CaoiicTBa (arp. cocT., IBET) YraepoaHslii [Ipumenenue
bpakuun COCTaB
benszun roproyJasi cMech C(CH3)3-CH2- |B kauecTBE TOILIHBA TSI

NErKUX YriaeBoaopooB ¢ remueparypoii |CH(CH3)2 WH)XEHEPHBIX JBUTATENIEH,
kurenus ot +33 g0 +205 °C (B (C8H18) a Tak¥Ke JUTsI
3aBHUCHMOCTH OT KapOIOPaTOPHBIX
npumeceit). [LI0THOCTE 0KO0JIO nBurareneit. Eme 6eH3un
0,71...0,76 r/cm?®. TemioTBOpHAas HCMOJIB3YIOT B KAY€CTBE
crtoco0oHocTh 0k0J10 10 600 KKay/Kr BBICOKOMMITYJILCUBHOTO
(44,4 M Tx/xr, 32,7 PEaKTUBHOTO TOIUIMBA,



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

M/]Ix/nmutp). Temneparypa 3amep3anust
okoJio —60 °C B cilydae UCTIOIb30BaHUS
CTEIUATBHBIX IPUCAJIOK.

pou3BO/Is apaduH, B
KaueCTBE PACTBOPUTEIS
WJIM KaK TOPrOYrid

Marepual.
Jlurpoun B KQ4E€CTBE CBIPhS IS C8H 18 — C |B xauecTBe ChIpbs 1151
HedTexuMuueckoi npomeinuienHoctu, |14 H 30 He(TEXUMHUYECKON
P POU3BOJICTBE 0JIe(h)UHOB B MPOMBIIIJICHHOCTH, TIPU
YCTaHOBKAxX MUPOJIU3A. MIPOU3BOJICTBE OJIC(PUHOB B
YCTaHOBKaX MUPOJIH3a.
Kepocun [Tnotuocts 0,78—0,85 r/em?® (mpu +20 |C 12 H 26 — |T'oprouee /1151 peaKTUBHBIX
°C), Ba3kocth 1,2—4,5 mm?/c (mpu +20 |C 18 H 38 CaMOJIETOB U paKkeT
°C), TemriepaTypa Benblku +28... +72
°C, TeMIieparypa caMOBOCIIAMEHEHHUS
200—400 °C (B 3aBUCUMOCTH OT
JABJICHUS CPEJIbl), TEIUIOTA CTOpaHus
0k0110 43 MJIx/KT.
I'a3oiinb CMECH YTJIEBOJIOPOJIOB, COJIEpKAIIUE C14-C25 I'a3o0iisp OTHOCUTCA K
/consIpOBOE  |COCTMHEHUST KUCIIOPO/Ia, a30Ta, cephl. B JICIIEBBIM BUIaM
macio/ OCHOBE HedTenpoayKTa hpaKiuu JU3eTbHOro TorunBa. 13-
TSDKEIIOTO KEPOCHHOBOTO M JIETKOTO 38 HU3KHUX
COJISIPOBOTO AUCTUILIATOB. Jlerkuii MOTPEOUTENHCKUX CBOWCTB
ra3oiib BBIKUIIAET IIPH TEMIIEPATYpPe HE PEKOMEHIOBaH K
200-360 °C, a Tsoxensrii — mpu 360-500 HCIIOJIb30BaHUIO B
°C. JIBUTATEJISX OOBIYHBIX
aBTOMOOMIICH.
Masyr Cwmazounsle macia | TpyaHoneTydue C20-C34 CMma3ska 11 MEXaHHU3MOB
KUIKOCTH
Bazenun TpynHoneryuune Cwmecs xunkux |B mequiune, ms
JKUJIKOCTH u TBEpABIX YB |mpousBoacTea
KOCMETUUYECKHUX CPEACTB
[Tapadun Tpynuonery4yune Cwmech JIns mosryd4eHust BBICIINAX
KUIKOCTH TBEPBIX KapOOHOBBIX KHUCIIOT;
YTJIEBOJOPOIOB | TPOMMUTKA APEBECUHBI B
C25-C40 MPOM3BOJCTBE CIIMYEK U
KapaHaaiiei;
JUISl U3TOTOBIICHUSI CBEUEH,
ryTajuHa u T. II.
lNyopoH OcraToK 1mocie neperoHKu Bbonbmie 30 Jlns momyueHus acdaibra

3amanue Ne 2. O3HakomiieHHe ¢ KoJleKuueil «Kayuyku u oopazuyvt uzoenuit uz pe3unvly.

PaccmoTtpuTe BeIIaHHYIO BaM Kosiekiuto. [Ipu nomomu yueOHMKa 3anoaHuTe Taduuiy Ne 2.

Tabanna Ne 2. Baxxneimune BUpl Kay4yKoB U UX IPUMEHEHHE

HazBauue

HUcxonurie
BEIleCTBA
(MoHOMED

Xumuyeckas popMylia moaumepa

[IpumeHeHne



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

bl)

byragueno-
BBIM Kay4yK

CTHPOJI U
OyTraaueH

(C4H6)n

WU3TOTOBJICHHE
MPOTEKTOPHBIX U
OOKJIaI0UYHBIX
(xapkac, 6pekep,
OOKOBHHA) IIUHHBIX
PE3UH.

JIMBUHUIIOBEI
1 Kay4dykK

(6byraguen
-1,3)

(C4H6)n

MOJIMATHIICHA, PA3JINY
HBIX 10aU3(OUPOB

N3onpenoBbii
Kay4yK

U30IIpEH

(C5H8)n

MIPOU3BOJICTBE
KOHBEUEPHBIX JICHT,
(OPMOBBIX U3IEIUN,
ry04aThIx
MEAUIIMHCKUX U
JOPYTUX U3IETUN.

XJI0pOIpeHOB
BIN Kay4YyK

XJIOpOTIpe
Ha (2-
XJI0p-
OyrajueH
a-1,3)

[—CH 2C(CI)=CHCH —]

[IponzBoacTBo
PE3MHOTEXHUYECKUX
U3JICIINN:
KOHBEHEPHBIX JICHT,
MIPUBOJIHBIX PEMHEH,
PYKaBOB, IIUIAHTOB,
BOJ0Ja3HBIX
KOCTIOMOB,
BJIEKTPOU3OJISIITUOHH
BIX MaTEpPHUAJIOB,
TEXHUYECKHUX
IUTACTHH.

Bytagven-
CTUPOSbHbIN
Kay4yk

[~CH2-CH=CH-CH2~]n—[-CH2-CR(C

6H5)-]

LIUPOKO MPUMEHSETCA
B IITMHHOM,
PE3UHOTEXHUYECKOM,
Ka0enbHOU 1 00yBHOI
MPOMBILIIIEHHOCTH

CoopmysmpyiiTe BIBOJ 110 padore.

JIABOPATOPHAS PABOTA Ne2
TEMA: ApomaTu4ecKue yrieBogopoabl
O3HakoMIIeHHE C KOJLUIEKIMAMHA 00pa31oB He(TH, YIJIsl U IPOAYKTOB UX NepepadoTKu
KoJsimyecTBo yacoB - 2 4.

®opmMa OpraHu3auuM 3aHATHS: UHOUBUOYANbHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHeH bl O1ank 113

Lens paoomul: Ha OCHOBE KOJUIEKIIHOHHOTO
C obpa3uamu He(TH, YISl U IPOAYKTaAMU UX NepepadOTKH.

Marcpuaia O3HAaKOMUTHCA



https://www.chem21.info/info/1057857
https://www.chem21.info/info/1057857

LAIMpupoaHpIMU  MCTOYHUKAMHM — PA3jIMUHBIX  YIIEBOJOPOJOB  SBISAIOTCS HE(DTh, Yroib,
npupoaHbIi ra3. Bce mepeuncieHHOe SBISETCS UCTOYHUKOM IOJNyYEHHUS SHEPTUM, a TaKke
BOKHEUIIIUM XUMUYECKUM CHIPHEM.
Hegpms — 3T0 XKUIKHMA, TOPIOYMN Macio0Opa3HbI MHHEpPaJ, UMEIOIINN OKPacKy OT CBETJIO-
KENTOW JI0 TEMHO-KOPUYHEBOW, Jerde BOJAbI M TpaKTHUYECKH B Heil HepacTBopuMma. Hedrts
COCTOMT U3 aJIKAHOB, [IMKJIOAIIKAHOB U apOMaTHYECKHX yTIIEBOJOPOJIOB.
Yeonv comepxut 65 — 90% yriepona. Yrojp 4epHOro IBETa TBEPAOE BEIIECTBO OTIMYAETCA
0O0JIBIION MIIOTHOCTBIO U OJIECKOM.

Boinosinenue padoTsl
1. O3nakomieHue ¢ komieknuen «HedTb U IPOaYKTHI ee nepepaboTKM.
Paccmotpute Koyutekumio. 3anummre o0pasubl HEPTH UM MX OTIMYUE 1O COCTABY. 3aNHILUTE
MPOIYKTHI IepepabOTKU HEPTH U UX IPUMEHEHHUE.
2. Os3HakomleHue ¢ Kowlekyuel «Yeonb u npooykmel e20 nepepabomkuy. PaccMmoTpute
KOJUIGKLIMIO. 3amummre oOpasubl yriisi U WX OTIMYME IO COCTaBy. 3alUIIUTE MPOAYKTHI
nepepadOTKU YIiisi U UX MPUMEHEHUE.

Jlannbie HaOJIOIEHMI 3aHECUTE B TAOJIHUILY.

O6pa3ibl duznyeckue cBONCTBA [Ipumenenue

1.HedTs
1.1.

2. Yroap
2.1.

Cdopmyaupyiite BbIBO/ 10 padoTe

INPAKTUYECKOE 3AHATHE Ne/

TEMA: ApomaTuyeckue yriieBoa0po/abl
CocrasiieHue H pelIeHHe TeHeTHYeCKUX LeNoYeK

KoJsmyecTBo yacos -2 4.
®opmMa OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS
®opmMa 0THYETHOCTH 110 3AHATHIO. 3an0HeH bl Onank 113

Llenv padomui: 0600111eHNE 3HAHUH, YCTAaHOBJIEHNE T€HETUYECKON CBSI3U MEXY pa3IMyHbIMU
KJIacCaMM IMPEAETIbHBIX YIIIEBOIOPOIOB.

LAl enemuueckum HasbiBaeTCs psifi BEUIECTB — MPEACTABUTENEH Da3HBIX KIIACCOB,
SBIISIOIIUXCS COETMHEHUSIMU OJIHOTO XUMHYECKOTO AIIEMEHTA, CBSI3aHHBIX,
B3aMMOIIPEBPAIICHUSAMI UM OTPAKAIOMIMX OOIIHOCTh MPOUCXOXKIEHHUS STHX BemecTB. Jlns
YCIEIIHOTO PEHIeHHUs] FeHEeTHMUYECKUX IIeTNoYeK HEeoOXOAMMO MOMHUTh XHMHUUYECKHE CBOMICTBa,
CHOCOOBI MOTYYEHUS U3YUEHHBIX KJIACCOB OPraHMUYECKUX BEIIECTB.

HOpﬂIlOK BbINNOJTHCHUSA 3a/JlaHUSA

1. 3anumuTe 1EMOYKY MpeBpaiieHuil GopMyaaMi XUMUYECKUX BEIIECTB;
2. Han crtpenkamu Hanummrte (opMmyiny BelIecTBa, MPU B3aMMOACHCTBHH C KOTOPBIM
oOpa3zyercs Mmocieayrolee BelecTBO;
3. CocraBbTe ypaBHEHUS PEAKIIUH, YKAKHUTE YCIOBUS MIPOXOKACHUS PEAKIUH;
3anaHus AJ1sl CAMOCTOSITEIbHOM padoThl (HA BLIOOP 3 lEN0YKH):



1. KapOua kanbiusi— aneTuiieH —0eH3071

2. Meran — ameruneH — XJIOpITaH — OyraH — Oyrangues-1,3 — kaydyk

3. KapOun xanpimsi — aneTwieH — 3TaH — XJIOpITaH — OyTaH — YIJIEKUCIIbII ra3
4. TlpuponHblii Ta3—aneTHIeH—0eH30I—IIUKJIOTeKCaH—TeKCaH

5. CHs—CH3CIl—C>Hg—C2H2

JIABOPATOPHAS PABOTA Ne3

TEMA: Kuciopoaocoaep:xkaniyue opranHnyecKue coeuHeHnst
PacTBopeHue rinuepuHa B Boje U B3aumoeiictBue ¢ ruapokcuaom meau (11)
KoJu4yecTBO 4acos - 2 4.

®opma OpraHu3aluy 3aHATHA: UHOUBUOYATbHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHeH bl Onank 113

Llenv pabomwi: wccnenoBaTb pacTBOPUMOCTH TJMIIEPHHA B BOJE; OBIAJICHUE HAaBBIKAMH
IPOBEIEHUS] XUMHUYECKUX OIBITOB, C COOJIIOJIGHMEM HpaBUI TEXHUKH O€30IacHOCTH,
MOJTBEPKIAIOIINX CBONCTBA TITUIEpUHA.

PeakTnBbl u oOOpylOBaHMe: WITaTUB C MpOOMpPKaMH, IUIETKH, JAEp)KaTellb, TOpelika,
CTEKJISIHHAS TaJiouka. PacTBOpHI BEleCTB: IIUIIEPHHA, THIPOKCHIa HaTpusl, cyibdara meau (11),
JUCTUIIMPOBaHHAs BOJA, STWIOBBIN CIIUPT.

L Cnupmot.

XUMHUECKHE CBOWMCTBA CIIUPTOB OOYCIOBJIEHBl B OCHOBHOM pa3pbIBOM CBSI3U KHUCIOPOJI —
BOJIOPOJI, @ CBSI3b YIJIEPOJI — KUCIIOPOJ OCTaeTcsl He3aTpoHyTol. CiMpThl aMPOTEpHBI U OOBIYHO
HE SBJISIOTCS HU CMIIBHBIMU KUCJIOTaMH, HU CUJIbHBIMH OCHOBaHHSIMH.

1. Cnuprtsl 1€rKo B3aMMOAEHCTBYIOT C METAJUIMUECKUM HATPUEM:

C2HsOH + 2Na = 2C2HsONa + H2

2. MHOroaToOMHBIE CIIUPTHI B3aUMOACHCTBYIOT C HEPACTBOPUMBIMU OCHOBAHUSIMHU:

CH20H H.C—O

| > cu

ClHOH +Cu(OH), — Hcl/— O  +2H0

CH20H H.C — OH

cunuit pactBop — riutepar meau (11)

3. Ilpu OKHCIIEHUH 3TUIIOBOTO CIIMPTa B KUCJIOHM cpejie 00pa3yeTcs BEIEeCTBO — ajlbIAETH]I,
coep KAl albIETUAHYIO TPYIIITY.

C2HsOH + [O]—/» CHs— COH

YKCYCHBIHN aJIbJIeTu]
BbinosiHenune padoTsl

Pacmeopenue enuyepuna 6 60de u gz3aumodeticmsue ¢ cuopokcudom medu (11).

1. B npobupky ¢ 0,5 mi rimnepuHa nuneTkon g06asbre Boay (1-2 Mir) HEOONBIIMMHU TOPLUAMHU U
MaJOYKOl TepeMerIanTe coaepkuMoe. YOeauTech B PACTBOPUMOCTH TJUIEPHHA B BOJIE.
Hccnenyiite pacTBOpUMOCTh B BOJE 3TWiIOBOro cnupra. CpaBHUTE MpoIEcC PACTBOPEHHS
TJIMIEpUHA U STUIOBOTO CITUPTA.

[Tonmy4yeHHbIe pacTBOPHI MCIOJIB3YHTE sl MPOBEIACHUS KAUeCTBEHHOH PEaKkIMU C TUIPOKCHIOM
menu (I1).




[Monmyuure runpokcun menu (Il), mobGasmsist k 2 ma pactBopa cynbdara meau (1) mo kammsm
pacTBOp THApPOKCHIA HATpus 10 oOpa3zoBaHusA romayboro ocanka. K mosnyuyeHHOMY ocaaky
no6aBbpTe 2-3 Kaluld pacTBOpa TIHUIEPHHA, BCTPSXHUTE MPOOMPKY M HAOIMIOAalTe M3MEHEHHE
okpacku. Kak M0XxHO 00BsACHUTH HaOIIOACHUSA?

. IIponenaiiTe aHaIOTUYHBIN OIBIT C 3TWJIOBBIM CIUPTOM. [IpOMCXOIUT 1M U3MEHEHUE OKPACKU IIPU
nobapiieHnn crimpra K ruapokcuay meau (11)? OobsicauTe HaOMIOACHHS U CIICTANTE BBIBOIBI.

XoJ onbITa Habmronenue YpaBHEHHE peakiu BeiBog

Omzrit 1.

OmpiT 2.

CoopmysmpyiiTe BbIBOJ 110 padore

JJABOPATOPHAS PABOTA Ne4
TEMA: Kuciopoaocoaepxauye OpranHudecKue coeinHeHus
CBolicTBa YKCYCHOI KHCJIOTBI
KoandyecTBO YyacosB - 2 4.

@opmMa opraHu3anNu 3aHIATHSI: UHOUBUOYAIbHAS
®opMa 0TUYETHOCTH 10 3AHATHIO. 3aNoaHeH bl Onank 113

Ilenv padompl: oBnajeHuEe HABbIKAMU TMPOBEJICHHS XMMUYECKHUX OIBITOB, C COOJIOACHUEM
IIPaBWJI TEXHUKHU 0€30I1aCHOCTH, MOATBEPHKAAIOIINX CBOWCTBA YKCYCHOM KUCIIOTHI.
PeakTHBBI 1 000pyAOBaHHMe: IITATHB C IPOOMPKAMHU, JAEpKaTellb, FOPEIKa, YKCYCHAs KUCIIOTa,
TUAPOKCUJ HaTpusl, STWIOBBIM CHUPT, KOHLUEHTPUPOBAHHAS CEpHAas KUCIIOTa, METAJUIMYECKUN
MarHuii, UUHK, CUHUH JakMyc, XJOpWJ HaTpus, HUTpar cepebpa (l), MypaBbHHas KHCIIOTa,
pa30aBIeHHBIN PACTBOP aMMHAKA.
LA Kap6onosvie kucromei.
Kap6oHOBBIMHM KHMCITOTaMU Ha3bIBAIOTCS OPraHUYECKHE BEIIECTBA, COJAEpPIKAIINE OAHY WU
HECKOJIbKO KapOokcmibHbIX rpynn — COOH.
XHWMHYECKUE CBOMCTBA
1. ITpu auccoumnarnyu o0Opa3yroT HOHBI BOJOPOJIA:
R —COOH — R—COO" + H*
2. PearnpyoT ¢ akTUBHBIMU METAJIJIAMH U UX OKCHJIAMHU, CO ILEJI0YaMHU:
2CH3COOH + K = 2CH3COOK + H»
anerar Kanus
CH3COOH + KOH = CH3COOK + H20
3. B3aumMoiecTBYIOT CO ciupTaMi ¢ 00pa30BaHUEM CIIOKHBIX 3(UPOB:
CH3—|C=O +H—0—C2Hs —)CHg—(|j=O + H>O
OH O —C2Hs
ATUIIOBBIH 3(UpP YKCYCHON KUCIIOTHI

BbinosHenune padoTsl
1. Huccouyuayus yxcycnou kucromoei. B mpobupky mnpuirerite 2mi pactBopa CH3COOH u
no0aBbTe | KaIIr0 CHHETO JIAKMYca. 3aluIIuTe HaOMI0ACHUS U XUMHUYECKYIO PEAKIIHUIO.

2. Bzaumodelicmeue yKCyCHOU KUCIOMbl C aKMUuHbIM Memaniom. B 18e mpoOupku HajgelTe 1o
1 M3 pacTBOpa YKCYCHOM KHCIIOTBI. B 0JJHY mpOOMpPKY BCBHINIBTE HEMHOTO CTPYXEK MarHus, a B
JPYTYI0 — HECKOJIBKO TPaHyJl IIMHKA. 3alUIINTe HAOIIOIEHUS U XUMUYECKYIO PEaKIHIo.




3. Bsaumooeiicmeue ykcycHoU Kuciomvl co cnupmom. B mpobupky npusieite 2 Mil yKCYCHOM
KHUCJIOTBI, 2 MJI 3TWJIOBOTO CHOUPTAa M 2 MJI KOHII. CEpHOM KHUCIOTHL. CMech mepeMelianTe u
MEJJICHHO Harpeiire, HO He KunsTuTe. OOpaTuTe BHUMaHNE Ha TOSBUBIIMICA 3amax. 3aruiimTe
HaOmoaeHus. [loydeHHyI0 ropsiayto cMech IepeneiTe B MPOOUPKY ¢ HACHIIIEHHBIM PaCTBOPOM
XJIOpUa HATPUS. 3anuiIuTe HAOIIOICHHUS 1 XUMUYECKYIO PEAKIHIO MOIydeHHst dpupa.

4. Oxucnenue mypasburoii Kuciomoi okcudom cepedpa (1). B uuctyro npoOupky HajenTe 2 mi
CBEKEIIPUTOTOBJICHHOTO pacTBOpa C MaccoBod moisieid HuTpara cepedpa () 0,02. JloGaBbTe
HEMHOTO pa30aBIEHHOTO pacTBOpa aMMHAKa JI0 PACTBOPEHHs MOSBHBIIETOCS OCaaKa. 3aTeM
N00aBbTE€ HECKOJIBKO KaIleJIb MypPaBbUHOW KHCIIOTBI U MPOOMPKY CO CMECHhIO HarpeiTe B Kojbe ¢
ropsiuer BOJOM.

XoJ onkiTa HaOmronenue YpaBHeHUE peakIuu BriBon

Omprr 1.

OmnriT 2.

OmsrT 3.

OrteiT 4.

Cdopmyampyiite BbIBOI 110 padoTte

JJABOPATOPHAS PABOTA Ne5

TEMA: Kuciaopoaocoaepxauye OpraHudecKue coe{uHeHus
KauecTBeHHas1 peakiusi HA KpaxMaJl U ee NIpUMeHeHHe
Koau4yecTBo 4acos - 2 4.

®opma OpraHu3aluu 3aHATHA: UHOUBUOYATIbHASA

®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHen bl O1ank 113

Llenv padomwbi: >KCIEPUMEHTAIBHO JI0Ka3aTh IPUCYTCTBHE Kpaxmajla B pa3iIu4HbIX
IPOAYKTaX MUTAHUS.

OOopynoBaHMe W PeaKTHUBbI: LITaTUB C NPOOMpPKAMM, MHUIIETKH, CIIUPTOBKA, CIHYKH,
MpOOUPKOJIEPIKATENh; pa30aBICHHBIA KpaXMaJlbHBIN KIICUCTEp, pacTBOp Ho/a B HOAMAE Kamus;
KapTodeib, Oenblil xy1e0, 3e71eHoe 1010KO.

LA Kpaxman upencrapiser coOoi Oenblii aM(OTEPHBIH MOPOIIOK, HEPACTBOPUMBIA B
XOJIOZHOHM Boje. B ropsiueil Bojge kpaxman cHayana HaOyXaeT, a 3aTeM JaeT BSI3KMH pacTBOD,
KOTOPBIA Ha3bIBAETCS KIEUCTEPOM.

Kpaxman sBisieTcss cMechlo MOJIMCaXapuaoB, TOITOMY HE JAaeT PEakiuil, CBONCTBEHHBIX
MoHocaxapuaaM. OH He 00JiaZjaeT BOCCTAHOBUTENILHBIMU CBOMCTBAMHM — HE 00pa3yeT KpacHOro
ocasika okcuaa meau (1).

ITpu neficTBUM MUHEPAIBHBIX KMCIOT Kpaxmall THAPOIU3YETCS 0 TIIFOKO3BI.

(CeéH1005) n + N H20 — nCsH1206
XapakTepHOM peakuued Ha KpaxMall SIBIISIETCS PeaklHsl €ro ¢ pacTBOpOM Hona -
pPacTBOpP OKpAIIUBAETCA B UHTCHCUBHBIN CUHUH 1IBET.

BbinosHenune padoTsl
B npobupky c 2-3 mn KpaxmajibHOro Kieiictepa no0aBbTe 2-3 Karuid pacTBopa iona
B HoauctoM kanuu. Yto Habmonaere? Harpesaiite comepkumoe npoOupku. Ilpu HarpeBanun
CHUHSISl OKpacKa HCYe3aeT, HO MPHU OXJIAKICHHUH MOsBiIsieTcsl BHOBb. Kak Bbl Aymaete, mouemy?




Kaprodens, 3eneHoe si010k0 u Xxje0 pa3pexkbTe M HAHECHTE Kallll0 pacTBopa ioxaa
B HOAMIE KaIKs Ha MOBEPXHOCTH cpe3a. Uto HabmogaeTe?

X0/ ombITa Habnronenue YpaBHeHue BriBon
peaKIumn

CdopmyaupyiiTe BHIBOX 110 padore

JIABOPATOPHAS PABOTA Ne6

TEMA: A3oTocoaepxamue opranudeckue coeanHenus. [loammepol.
«CnoiicTBa 0€JIKOB)
Kosau4vecTBO 4acosB - 2 4.

@opMa opraHu3anMu 3aHITHS: UHOUBUOYAIbHAS

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

Llenv pabompl: oBiajeHUE HABbIKAMHU IPOBEIEHUS XUMHUYECKUX OIIBITOB, MOATBEPIKIAIOIINX
cBOMcTBa O€JIKOB M HMX HAaXOXXJIEHHE B NPOJYKTaX NHUTAHUS; IMO3HAKOMUTHCS C PEaKLMSIMH,
JIOKa3bIBAIOIIMMH HaJIM4Ke B O€JIKax apoMaTHUECKOIo KOJIblla U NENTHIHBIX CBSA3EH.
OOopynoBaHHMe M peaKTHUBBI: LITaTUB C NPoOUpPKaMH, AepKaTellb, Topeika, cudku. PactBop
HHUTpaTa CBUHIA, MOJOKO, MSCHOH OYJIbOH, STHJIOBBIA CIUPT, pacTBop cyiabdara meau (Il),
pactBop menoun NaOH un KOH, pactBop simaHoro 6enka, asotHas kuciora (1:3).

LA Benkamu unu 6enkosvimu sewjecmeamu, Ha3bIBAKOT BHICOKOMOJIEKYIIAPHBIE TIPUPOIHBIE
MIOJIMMEPBI, MOJIEKYJIBI KOTOPBIX IOCTPOEHBI U3 OCTATKOB AMUHOKHCIIOT, COEIUHEHHBIX aMUIHON
(menTuaHON) CBA3BIO.

benku - amdorepusie snekrponutsl. [Ipu onpeneneHHoMm 3HaueHuM pH cpeabl uyucio
MOJIO)KUTEIBHBIX M OTPULIATENIBHBIX 3apsiIoB B MoOJIEKysle Oeiaka OAMHAKOBO. DTO OIHO W3
OCHOBHBIX CBOMCTB O€JKa.

[lon neiictBueM BHEWHUX (AKTOPOB (TeMIEPaTypbl, MEXaHHMYECKOIO BO3JEHCTBUS,
NeMCTBUS XMMMYECKMX areHTOB) TMPOUCXOAUT M3MEHEHHE BTOPHUYHOM, TPETUYHOH W
YETBEPTUYHON CTPYKTYp OENKOBOM MakpoMmoJjeKyibl. [lepBuuHas cTpykTypa, a, cieoBaTeiabHo,
U XUMHUYECKUH coCTaB Oenka He MEHsIeTCsl.

BeinosiHenune padoTsl
1. Pacmeopenue 6enxkos 6 6ode. B ipoOUpKy ¢ BOJION MOMECTUTE HEMHOT'O KypUHOT'O Oelka 1
nepemenaiTe CTeKJISHHONW NaJIOuKoi. 3anuumre HaOo1eHHsL.
2. ObnapyoiceHue 0enkos 8 monoke u MacHom Oyivone. B oaHy mpoOupKy mnpuiienTe 4w
MOJIOKa, a, B JAPYTYI0 MPOOUPKY 4MJI MICHOTO OyJIbOHA U B K&Ky NMPOOUPKY 100aBbTe 4MI
memoun NaOH wu 2mn pactBopa comu CuSOs. llosiBneHne XapakTepHOTO (HOJIETOBOTO
OKpAaIlIMBaHUs YKa3bIBaeT HA HaJMuue Oeska. 3aruinTe HaOI0JeHUS.
3. Jlenamypayus 6eaxa cnupmom, pacmeopamuy_conet maicenvlx Memaiios U npyu HacpesaHuu.
[Tony4deHHBI B MEpBOM OIBITE PAaCTBOP KypHHOro Oenka pasieiite B Tpu mpobupku. B onny
npoOUpKY MpUIICHTE STUIOBBIA CIUPT, BO BTOpPYI pactBop HuTpara cBuHiia PH(NOs3), , a
TPEThIO0 NPOOUPKY HarpelTe. 3anuuinte HaOIr01eHHs.
4. Bzaumooelicmeue pacmeopa beixka ¢ azommuou kuciomou. B mpoOupKy BHecHUTe 5 Karelb
BOJIHOTO pacTBOpa Oenka M 5 Kamedb pacTBOpa a30THOM KUCIOTHL. [lomyuuBrimiics Oemblit
ocanok HarpeiTe. Kak m3meHnunacy okpacka?




5. Bzaumoodeticmeue benka ¢ eudpoxcudom medu (11). B mpobupky BHecUTE 5 Karelb BOJHOTO
pacTtBopa Oejika M J00aBbTEe CBEKENpHUroToBieHHbIH Tuapokcua meau (I). JloGasmsiite mo
KaIuIsiM pacTBOP LICJIOYH JO0 MOSIBICHUS (PHOJICTOBOIO OKPALTHMBAHHUSL.

Xo onkiTa HaOmronenue YpaBHeHUE peakIuu BriBon

Omprr 1.

OnriT 2.

OmpsiT 3.

OmnzriT 4.

OmpIT 5.

CdopmyaupyiiTe BbIBOA 110 padore.

INPAKTHYECKOE 3AHATHE Ne6

TEMA: OcHoBHBIE IOHATHS XUMHH
«Ctpoenne aroma»
KoandyecTBO 4acos -2 4.
@DopmMa opraHu3anMu 3aHIATHSI: UHOUBUOYAIbHAS

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

Ileab padoThl: HAYYUTHCS COCTABIATH AIEKTPOHHBIE CXEMBI CTPOCHUS aTOMOB, AJIEKTPOHHbBIE
(dbopMyIIbI aTOMOB U COCTaB fAIpa.

OcHauenue: odopyoosanue — lleprognueckas cucremMa XuMuueckux siuemeHTos /1. U.
Menneneena.

3aganue. OnucaTth CTpOEHUE aTOMOB HATPUS U XJI0pa MPU OMOIIIM IEKTPOHHON CXEMBbI
CTPOEHUS aToMa, JIEKTPOHHON (POPMYIIbI aTOMA U COCTaBa SAPA).

06[)33611 BbINMOJHCHUA HA IIPUMEPE aTOMOB aJIFOMHUHUA U CCPBI.

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

[IosCHUTE: TAC 3apsan aapa, MaCcCOBOC YHUCJIO, CKOJIBKO SQHCPIETHICCKUX ypOBHeﬁ, CKOJIBKO Ha
KaXXIOM YPOBHE 3JICKTPOHOB, Ha KAKOM YPOBHEC U CKOJIBKO BAJICHTHBIX JJICKTPOHOB.

JJIeKTPOHHAsA (pOpMYJIa aTOMA.
Al:1s? 25? 2p® 352 3pt S: 1s? 22 2p°® 3s? 3p*

[losicHUTE, KaK YUTAETCA 3Ta (I)OpMyJ'Ia, 4YTO OHa 0003HAYACT.

Cocras sapa.
B snpe pacnionoskeHbl HyKJIOHBI — TPOTOHBI M HEUTPOHBI:

Al umeer B siape — 13 mpoToHOB U 14 HEHTPOHOB.




S umeer B sape — 16 MpoToHOB U 16 HENTPOHOB.

[TosicHUTE, KAK MOKHO Y3HATbh O KOJIMYCCTBC NIPOTOHOB U KaK paCCYUTATh YUCIIO HeﬁTpOHOB B
aToMC.

CneaaiiTe BLIBOJ K MPaAKTHYeCKOH padoTe 00 0COOCHHOCTAX CTPOCHUS aTOMOB METAJNIOB U
HEMETAJIJIOB.

INPAKTUYECKOE 3AHATHUE Ne/

TEMA: OcHOBHBbIC MOHATHA XUMHUHU
THnbl XUMHYECKOH CBA3H
KoauuecTBo 4acos -2 4.
®opma OpraHu3aluy 3aHATHA: UHOUBUOYATIbHAS

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

Ilenv paﬁombt: HAaYYHUTBHCA OIIPCACIIATh TUIL XHUMHYCCKOH CBSI3U B XUMHUYECKUX COCANHCHUAX.

LdMmnorue cBOMCTBA XMMMYECKHX COEIUHEHUM 3aBUCAT OT TOTO, KAKOB THUI XMMHUYECKOM CBA3H
MEXJy aroMamu, OOpa3yIoIIMMHU 3TO coenuHeHue. Tak, BemecTBo, 0Opa3oBaHHOE aToMaMH
HaTpUsi — 3TO MeTal cepeOpucroro 1Bera. BemectBo, 0oOpa3oBaHHOE aroMaMu XJjopa —
AOBUTBHIA Ta3, a TOBapeHHas COJb, COCTOsINAs K3 aTOMOB HaTpus U Xjopa — Oenoe
KpUCTAJUTMYECKOE BemecTBO. OTYEero ke MEepeurCICHHBIE COCIMHEHHUS CTOJIb Pa3jU4HbI I10
cBouM cBorictBaM? [TompoOyem B 3TOM pazodpaThCes.

Bam u3BecTHO, UTO aTOMBI MOTYT COCIMHSTBHCS JPYr C IPYroM ¢ 0Opa3oBaHUEM MPOCTHIX U
CIOXHBIX BemiecTB. [lpu cOMMKEHWHM aTOMOB HX JJEKTPOHHBIE OO0OJOYKHM BCTYHAIOT
BO B3aMMOJICUCTBUE U MEX]Y aTOMaMH 00pa3yeTCsl XumMuyeckas ces3b.

XuMn4yeckass CcBfI3b — 3TO CUJIbL, YAEP’KUBAIOLIME aTOMbl B MOJEKYJIaX WU KpHUCTaJIax.
CnocoOHOCTh aTomMa O0Opa30BBIBATH OOJIBIIIEE WJIM MEHBIIEE YHCIO0 XHUMHYECKUX CBsI3e
C JpYyrMMHM aTOMaMHM 3aBHCUT OT YHCJIAa HMMEIOUIUMXCS Yy HEr0 BAJICHTHBIX JJEKTPOHOB U
CBOOOJTHBIX OpOHTAIIEH.

B 3aBucuMocTH OT ocoOeHHOcTel aroma (ero >JIeKTPOHHOM KOH(HTrypanuu, 3apsaaa sjpa u
pamuyca) OH MOXXET 00pa3OBBIBATH XUMHUYECKHUE CBS3M PA3HOI0 THUNA C JIPYTHUMHU aTOMamH.
XuMuyeckasi CBs3b 00Opa3yercsi 3a CYeT TOTO, UYTO MPU COMMKEHHH aTOMOB HUX HeCIapeHHbIE
AJIEKTPOHBI 00pPa3ylOT OOIIYI0 3JIeKTPOHHYI0 mnapy (OOMEHHBIM MeXaHW3M O0pa30BaHUA
XUMHUYECKON CBsi3u). B mpyrux cimydasx aToM OJHOTO JJIEMEHTa MPEIOCTaBISET IIEKTPOHBI,
a Japyroii — cBOOOaHBIE opOuTanmu. B pe3ynbrare SIEKTPOHBI CTAHOBITCS OOUIUMU
JUIS B3aMMOJICUCTBYIOIMX aTOMOB M MEXIY HUMH TOSBISIETCS XMMHYECKasi CBA3b (JOHOPHO-
aKIETITOPHBIM MeXaHu3M oOpa3oBaHUs XUMHUYeCKOW cBs3u). Eciu oOpa3yroTcs aBe oO0mux
ANEKTPOHHBIX Mapbl, XUMHYECKYIO CBSI3b HA3bIBAIOT JBOMHOM, €CIM Tpu — TporHoM. MHorma
OJIMH U3 B3aUMOJICHCTBYIOIIMX aTOMOB MOXXET OTTITHUBATh K ceOe OOIIyr0 3JEKTPOHHYIO Tapy.
Baxxnyto pons B 00pa3oBaHWM CBsI3€i TOTO WJIM MHOTO THUIIA UTPAET AJIEKTPOOTPHUIIATEILHOCTh
AJIEMEHTOB.

DJIeKTPOOTPHLATEIBHOCTh — JTO CBOMCTBO aTOMOB NMPUTATHUBATH JIEKTPOHBI, YIaCTBYIOIIHE
B 00pa30BaHUU XUMHUYECKOW CBSI3U. 3HAUEHHUE DIIEKTPOOTPUIIATEIIHHOCTH JJIEMEHTAa TEM BBIIIIE,
4eM TpyJHEE €ro aToMbl OTJAIOT CBOM D3JEKTPOHBI W YE€M CHJIbHEE MPUTATHBAIOT K cebe
AJIEKTPOHBI APYTHX aTOMOB.

AOCOFOTHBIE BEIMUMHBI JIEKTPOOTPHUIIATEIILHOCTH aTOMOB OY€HBb MaJlbl, TO3TOMY /ISl YI00CTBA
00OBIYHO HCIIONB3YIOT OTHOCHUTEJIbHbIE 3HAYCHUS ANEKTPOOTPULIATEIBHOCTH.
B mnpepenax mepuoanyeckoil CHUCTEMbl OTHOCUTEIbHAS 3JI€KTPOOTPULATENbHOCTH aTOMOB



AJIEMEHTOB YBEIMYMBAETCA 10 MEPHOJY CJIE€Ba HANpaBo, a IO Ipymnrne — CHUu3y BBepX. CambIM
3JIEKTPOOTPHULIATENBHBIM SIBJISIETCS aTOM (pTopa.

Tunbl XuMHYEeCKOH CBSA3HU

KoBajienTHasi cBfI3b BO3HHKaeT B pe3yjibTaTe oOpa3oBaHHs OOMIKUX (CBSA3BIBAIOIIUX )
ANIeKTpOHHBIX Map. KoBajieHTHas nmoJisipHasi cBA3b 00pa3yeTcs IpU B3aUMOJIEHCTBUU aTOMOB
C Pa3HBIMH, HO HE PE3KO OTIMYAIOIIUMHUCA 3HAUYECHUSMHU DIIEKTPOOTPHUIIATEIHLHOCTH (Pa3HOCTh
3HAQYEHUN OTHOCHUTEIIbHOM JJIEKTPOOTPUIIATEILHOCTH He TmpeBbimaer 2,6). Kak mnpasuio,
B 00pa30BaHUU CBA3EH 3TOT0O BUJA YYACTBYIOT aTOMBI pa3InyHbIX HeMeTaioB. [Ipu aTom Gonee
AIIEKTPOOTPULIATEIbHBIA aTOM MPUTIATUBAET K ce0e OOIIYIO AJIEKTPOHHYIO Mapy U MpHOOpeTaeT
YaCcTHYHBIH OTpHUATENbHBIH 3apsaa. Bropoit arom (MeHee 3IEKTPOOTPHUIATEIBHBIN)
IpUOOpPETAET YACTUYHBIN MOJI0KUTEJIbHBIN 3apsA/ TOH K€ BEIUUNHBI.

Cxema o0pa3oBaHMsl KOBAJICHTHOU MOJISIPHOM CBSI3U UMEET BU/L:

KoBaJjienTHasi HenmoJIsipHAas cBsA3b 00pa3yeTcs MpU B3aMMOJCHCTBUM aTOMOB C OJMHAKOBBIMU
3HAUEHUSAMHU DJIEKTPOOTPHULIATEIBbHOCTU. OJEKTPOHHAs IIapa HE CMeEUIaeTcs, W aTOMBl HE
PUOOPETAIOT AOMOJHUTENbHBIN 3aps. Cxema 00pa30BaHUsl KOBAJIEHTHON HEMOJSPHOM CBSI3U
UMEET BUJL:

Honnas cBA3b 00pa3yeTcs MpU B3aUMOJCHCTBUN aTOMOB, PE3KO OTIIMYAIOIIUXCS IPYT OT JIpyra
0 3HAYCHHUAM  OIIEKTPOOTPHULATENBHOCTH. B pe3ynbrare  B3aumopeiictBus — Oonee
AJIEKTPOOTPHLIATENIbHBIA aTOM HACTOJBKO OJIM3KO MPUTATHUBAET K ceOe EKTPOHHYIO Mapy, YTo
npeodpaszyeTcss B aHHOH — OTPULIATENIbHO 3apSHKEHHYIO YacTUIly (OTPULIATENbHO 3apsKEHHBIN
HOH). MeHee 3JeKTpOOTPULIATENbHBI aTOM CTAaHOBUTCS MOJIOKUTENBHO 3apsKEHHBIM HOHOM
(kaTtuonom). Kak mpaBwiio, B 00pa3oBaHHM CBSI3€H ATOTO THIIA yYaCTBYIOT aTOMBI MeETala U
HeMeTalla:

B Monekynax KHCIOT, OCHOBAHMM M COJIEM MPUCYTCTBYIOT CBS3M HMOHHOIO THIIA, YTO
BBISIBIIACTCS, HAllpUMEp, MPU PACTBOPEHHWHM OTUX BEIIECTB B BoJe. B pacTBope Kuciora
pacrmajaercs Ha KaTioH Bogopoza (HY) u aHMOH KHCIIOTHOTO OCTaTrka, paCTBOPHMOE OCHOBAHHUE
— Ha KaTHOH MeTauia u Tuapokcua-anuon (OH™), pacTBopumas cojilb — Ha KaTHOH MeTajlia |
AQHUOH KHUCJIOTHOTO OCTAaTKA.

Mertannuyeckasi cBsi3b 00pa3yeTcsl 3a CYET OTHOCHUTENIbHO CBOOOJHBIX 3JIEKTPOHOB, KOTOPHIE
HaxoIATCsl B TMPOCTPAHCTBE MEXAY MOHAMHM MeETajla, pacHoJIOKEHHBIMH B  y3Jax
KPUCTAJUTMYECKOUN PEIIETKHU, U SBIISIOTCS OOITUMU JJISI BCEX UOHOB:



Bonopoanasi cBsi3b 00pa3yeTcst MEXy aTOMOM BOJOPOJa OJHOW MOJEKYJBl U aTOMOM CHUJIBHO
anektpoorpuniatenbHoro anementa (O, N, F) napyroii monekynsl. Bomopomnas cBs3b
XapakTepHa, HalpUMep, JJIsl paCTBOPOB CIUPTOB M AMHUHOKHUCIIOT B BOJIC.

B 3aBrcuMOCTH OT THIIAa XMMHYECKOH CBS3H BEILIECTBAM CBONCTBEHHBI Pa3HbIC¢ arperaTHbie
COCTOSIHMS B OOBIYHBIX YCII0BUSX.

Tun (Bun) ArperaTHoe COCTOsSIHUE
IIpumepsl
CBA3H Teepaoe KUJKOE | Ta3000pasHoe
KoBasieHTHas
+ + H20, HCI
HoJIsIpHast
KopanenTHas + + + F2, Bro, anmas,
HENOoJIsIpHast (HeuacTo) rpadur
+
Honnas (kpucramnyeckue NaF
BEIIIECTBA)
Bce MeTamel,
Meramueckas +
kpome Hg
Bonoponnas + + Bona, ciuptsl

3anaHus AJ1s1 CaMOCTOSITE/IbHOM PadoThI:

1. Ompenenute THN XUMHUYECKOW CBSI3M B clefyromux coequHeHusx: a) Oz; 0) NaF,;
B) H20;

r) CaCly; 1) Clz; ) CO..

2. 3anumure cxeMmbl 00pa3oBaHMs COSAMHEHHUN 3JIE€MEHTaMHU C MOPSAIKOBBIMU HOMEPAMU:
a) 19 u 35; 6) 7 u 7; B) 34 u 8. HazoBure 3TH coeqHEHHs. YKKUTE TUI CBSI3U MEXKIY
aToOMaMH.

3. JlBa »nieMeHTa, COEJUHEHHBbIE KOBAJICHTHON CBs3bIO, OOpa3yloT razoobOpa3Hoe
COeIMHEHHNE, KOTOPOE MOXKET TOpeTh ¢ 0Opa3oBanueM okcuaa cepsl (IV) u mapos Boasl. Ha
OCHOBaHUHU ITHX JAHHBIX OIMpEAeIUTe, 0 KaKoM Ta3000pa3HOM COEIWHEHUH HJET PEeub,
HAIUIIUTE €r0 MOJEKYISIPHYIO (OPMYITY U CXeMy 00pa30BaHUsI XUMHUYECKOM CBS3U B 3TOM
COCIMHEHUH.



4. Tlpu pas3noKeHUH SJCKTPUYCCKMM TOKOM pacillaBa BEIIECTBa 00pasyercs OpoM u
METaJUT TJIaBHOM MOATPYIIb! | TpyIbel mepuoandeckoil cucteMbl. OMpeaenTe HCXOAHOE
BCIIIECTBO, 3aIMIIUTE CXeMYy 00pa30BaHUS XUMHUYCCKOW CBSI3U, YKOKUTE THUI XUMHUCCKOU
CBSI3U.

B HCXOIHOM BelecTBe MaccoBasi 1osisi Metayuia® cocrasiser 0,223.

5. Hekotopoe BemiecTBO 00J1agaeT CIEAYIOUMMH CBOWCTBAMH: OHO TBEPAOE, JIETKO
npeBpamaeTcs B KHIKOCTh, HMMEET 3amax, IUIOXO pacTBopsercss Boje. Kakoil Bun
XUMHYECKON CBSI3U XapaKTEPEH IS 3TOr0 COeTUHEHUsS?

INPAKTUYECKOE 3AHATHUE Ne8

TEMA: XumMu4ecKue peakumu
«Cocrasienue OBP u paccranoBka k03¢gpuuueHToB METOA0M IJIEKTPOHHOTI0 OaJIaHCay»

KoJsmyecTBo yacosB -3 4.
®opma OpraHu3aluM 3aHATHA: UHOUBUOYATIbHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHen bl O1ank 113

Lenb padomul: HAYIUTHCS OTIMYATH OKUCIUTEIBHO-BOCCTaHOBUTENBHBIE peakiuu (OBP) ot
MIPOYMX PEAKIUH U COCTABIIATH UX YPaBHEHUSI.

L /{sixanue, cokUraHue TOIUIMBA B TOINKAX MAPOBBIX KOTJIOB M JBMIATENEH MAIIWH, TOJy4EHHE
METaJIOB, CEPHOW, A30THOM M JPYIMX KHUCIOT, MPOU3BOJICTBO CTPOUTEIBHBIX MaTEPHAJIOB,
y10OpeHU 1 MHOTOE pyroe HEBO3MOXHO 0€3 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB.
YenoBeuecTBO yxe AaBHO ucnonb3dyer OBP, HO 10 HenaBHEro BpeMEHHM HE MOHUMAIO HX
cymHuoctk. Teopust OBP coznana tonpko k XX B. CerojiHs n3ydyeHue XUMHUH 0€3 TTOHUMaHUS
MexaHu3MoB OBP HEBO3MOXKHO.

Bce xumuueckue peakuMM MOKHO pa3[eluTh Ha IpoTeKawolue O0e3 M3MEHEHHs CTeleHen
OKHCJICHHS AaTOMOB DJEMEHTOB W OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE. (OKHCINTENBHO-
BOCCTAHOBHUTE/IbHbIE PEAKIIUM — 3TO PEAKLMHU, B KOTOPBIX MIPOUCXOJUT U3MEHEHHUE CTeNeHel
OKHCJIEHHS aTOMOB JIEMEHTOB, BXOSIINX B COCTAB PEArNPYIOIINX BEIIECTB.

OkmncieHneM Ha3bIBaeTCsS MPOLECC «OTAAun» IJIEKTPOHOB aTOMOM, a BEILECTBO, COJEprKallee
Takoi aTomM, — BoccTaHoBHUTesdeM. [Iporecc «mpucoennHeHus» (MPUTATUBAHUS) AJIEKTPOHOB
aTOMOM Ha3bIBAa€TCsl BOCCTAHOBJIEHMEM, a BEIIECTBO, B COCTaB KOTOPOTO BXOJUT 3TOT aToM, —
OKHCJINTeJIeM. B  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIUSAX MPOLECChl OKUCIEHUS U
BOCCTAHOBJICHMSI TIPOTEKAIOT OJHOBPEMEHHO. Y aToMa BOCCTAHOBUTENS CTENEHb OKHCIEHHS
NOBBILIAETCS (OH OKUCISIETCS, «OTaBas» AJIEKTPOHBI), Y aTOMa OKUCIIUTENS CTENIEHb OKHCIEHUS
MOHMXAeTCs (OH BOCCTAHABIMBACTCSI, «IIPUCOEAUHSS» HINEKTPOHBI).

Jns Ttoro yToOBl OMpeAeNuTh MPUHAMIEKHOCTh ypaBHeHHH peakuuit k OBP HeoOxommmo
OTpPENIeIUTh CTENEHH OKUCIEHUS BCEX OHIIEMEHTOB, OOpa3yloIIUX HCXOJAHBIE BeUIeCTBA M
NpOAYKTHI peakiuu. [lepenummre B TeTpaap ypaBHEHUs peakuuii (a) u (B), paccTaBbTe CTEIEHU
OKHCIICHHSI 3JIEMEHTOB, 00pa3yoIuX BEIIecTBa

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

(Ar) x MorekymspHoOil Macce coenuHenus (My) ¢ yueToM dYHcia aTOMOB 3TOrO 3J€MEHTa (X) B COCOUHCHHM:
X-A
M

r

w ; 00 Ar cM. MmappyT Ne 8; o Berauciennu My cm. mapupyt Ne 3.



Jns  mpaBUIBHOTO HANMCAHUSA  YPaBHEHUH

OKHUCIUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

HEO0OXOIMMO OTPEACIIUTh U PACCTABUTh COOTBETCTBYIOITHE KO DHUITCHTHI.

AJNTOpUTM JIelicTBUIA IPH COCTABJICHUU
YPAaBHEHHII OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIX PeaKIuii

1. 3anmcath cxemy peakuu — HopMyIIbl
MCXOJIHBIX BELIECTB M MPOIYKTOB PEAKIIH

Zn + HCl — ZnCl, + H>

2. OHpC,I[eJ'II/ITI) CTCIICHU OKHCJICHHUA 3JIECMCHTOB

0 +1 -1 +2 -1 0

Zn+HCl - ZnCl,+H,

3. CocTaBUTH YyPaABHEHHE 3JIEKTPOHHOI 0
O0ananca. [y 3TOrO CHavaja 3anucarhb B BE
CTPOKH, OJIHY MO/ JPYTrOi, 3HAKU aTOMOB
9JICMCHTOB, Y KOTOPBIX U3MCHAIOTCA CTCIICHU
OKHCJICHHUS, U YKa3aTh, CKOJIbKO 2JIEKTPOHOB
AOJDKHA MPUHATD W «OTAATh» KaxKaas
YacTuia, 4ToObl MpuoOpecTu HOBYIO CTENEHb
OKHCJICHUSA

Y amoma yunxa cmenens oxucnenus
nosviuaemces om 0 0o +2 — on omoaem 08a
alekmpoHa (oxucasemcs). Y amoma 6o0opooa
cmenenb oOKucieHus noHudxcaemcesi om +1 0o 0
— OH npucoeouHsiem 00Ul 1eKMpoH
(6occmanasnueaemcs). B npasoii uacmu
ypasHenus ykazana monexyia Ha (0ea amoma
H). Ymobwl cobniocmu pasencmso npasoii u
JIegotl yacmetll ypagHenusl, ciazaemoe 1eeou
yacmu (H) Hystcno ymnoorcumo Ha osa:

0 +2
Zn—2e=7n
+1 0
2H+28 =H,
4. B nosiyueHHOU cUCTEME YpaBHEHUN HAUTH ZO o5 Z+2
TaK¥e JOIOIHUTEILHBIC MHOMKUTEIH, YTOOBI n-—ce=2zn
0 0
YUCJIO «OTAABAEMBIX» U YHCIIO IPUHUMAEMBIX ~
2H+2e =H,

AJIEKTPOHOB OBLIM paBHBI. MHOXKUTENH NEpe
3HAaKaMU 3JIEMEHTOB — KO3 PHUIIUEHTHI 1715
YPaBHEHUS PEaKLUH

Amom yunka omoaem 06a 1eKMpOHA, amom
6000p00a npucoeouHsem 08a JeKMpoHa —
OONONHUMENbHbLE MHONCUMENU PA6HbL |

5. PacctaBuTh K03(pPHUIMEHTHI B cXeMe
peakuuu (eIMHMILY He YKa3bIBAIOT)

Zn + 2HCIl — ZnCl, + H2

6. OCcy1IecTBUTh MPOBEPKY: YHCIO aTOMOB
KaXJI0T'0 3JIEMEHTa B JIEBOM M MPaBOM yacTax
CXEMBI TOJIKHO OBITH OJMHAKOBEIM. Torna
cxeMma npeobpazyercs B ypagnenue OBP.

Yucno amomos ZN: no 00HOMY 6 .J1e6ol U
npasou uacmsax cxemol. Yucno amomos Cl:
8 J1e6oll Hacmu — 08a, Max KaxK umeemcs ose
monexyawt HCl; 6 npasoti uacmu — 0sa
6 monexyne ZnCla. Yucno amomos H: 6 nesotl
yacmu 06a, mak Kak umeemcs 06e
monexynot HCIl; 6 npasoti wacmu — osa
6 monexkyre Ha Vpaenusanue evinonneno
8EPHO.

3nauum:

Zn + 2HCIl = ZnCl> + H2

Ilpumep. (Onpedenume, 8 uem ClOHCHOCMb MOS0 NPUMEPA NO CPABHEHUIO C NEPBLIM.)

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

0 +2
Cu-2e=Cu

"5 +4

N+le=N

+1-2




0 _ +2 1
" Cu-2e=Cu

5. Cu + 2HNO3 — Cu(NOz)2 + 2NO2 + H20

6. Yucno amomos CU: no oonomy 6 ne6otl u npasoii wacmsax cxemwvl. Yucno amomos N: 6 nesoii
yacmu — 08a, max kax umeemcs 0ge monexynvt HNO3; 6 npasoii vacmu — 0ea 6 monexyne
CUu(NO23)2 u ewe 0sa, max kax umeemcs 06e monexyavt NOz, m. e. 6ceco uemuwlipe.
Cnedosamenvho, ko3ppuyuenm nepeo gopmynou HNO3 6 negotl uacmu cxemwvl Heobxooumo
yeeauuums 00 4.

Cu + 4HNO3 — Cu(NO3)2 + 2NO2 + H20

Yucno amomos H: 6 negoul uacmu cxemvl — uemulpe, max Kax umeemcs yemipe MoJIeKyiibl
HNOs3, 6 npasoii uacmu — 0ea 6 monexyne H20, credosamenvro, neped gpopmynoti HoO nyosicno
nocmasums KO3 @uyuenm 2:

Cu + 4HNO3 — Cu(NO3)2 + 2NO; + 2H20

Yucno amomos O: 6 negou uacmu cxemvt — 12, max kax umeemcs uemvipe monexynst HNO3; 6
npasoi yacmu — wecmov 6 moaekyie CUNO3)2 u ewe wecms, max umeemcst 06e monexyavt NO2
u 0se monexyavt HO (2 -2+ 2 -1 =6), m. e. 6ceco 12.

Yucno amomos kaxcoo2o muna 6 1e6ou U npagou 4acmsx 00UHAK08oe, 3HAYUM, YPAGHUBAHUE
NPOU3EEOEHO BEPHO:

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

3agaHus 1719 CaMOCTOSITeIbHON PadoThI:

1. BeiGepute U3 HUXKENIPUBEICHHOT O epeyuHs ypaBHeHus: OBP:
a) 2NaOH + H2SO4 = NaxSO4 +2H,0 r) CuO + Hz = Cu + H.0
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(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 + Cl — KCIO + KCI + H20

MNPAKTHYECKOE 3AHATHUE Ne9

TEMA: XumMu4ecKue peakumu
«TepmoxumMuveckue pacyerbi»

KoJsmyecTBo yacos -3 4.
®opmMa OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS
®opma 0THETHOCTH O 3AHATHIO. 3an0HeH bl Onank [13

Ilenv pabomor: HAaYYHUTHCA pCUIATh paC‘-IéTHBIe 3aa4u, NpUMCHAA 3aKOHbI TCPMOXUMUHN

LAXumudeckne peakiuyd MOTIYT CONPOBOKAATHCS BBIACIECHUEM (DK30TEPMHUYECKHI
MpOIIeCC) WM TOTJIOMEHUEeM (dHIAOTEPMUYECKHM MpOIecC) TeIIoThl. Pazgen xumuw,



3aHUMAIOIIANCA W3YYCHHEM TeIUIOBBIX AS()(PEKTOB XUMHUYECKUX peakuuid U TEepexoJIoB
U3 OJIHOTO arperaTHoOro COCTOSIHHS B JAPYroe, Ha3bIBA€TCS TEPMOXUMHEH.. 3allUCh XUMHUECKOMN
peakiuu ¢ yka3zaHHeM TeIuioBoro 3ddekra (M ero 3HaKa) HAa3BIBAIOT TEPMOXUMHUYECKUM
ypaBHeHHEM. TepMoxXxuMUYecKHe ypaBHEHHS OOBIYHO OTHOcAT K | Momb oOpasyromierocs
BelecTBa. Tak Kak OJHO U TO € BEIIECTBO B PA3JIUYHBIX arperatHbIX COCTOSHUSX WIIU
KPUCTAIIMYECKUX MOAM(UKAIUAX 00NalaeT pa3HOW BHYTPEHHEW >HEpPruel, yTo OTpa3uTcs Ha
TEIIOBOM d3(QeKTe peaknuu, B TCPMOXUMUYECKUX YPABHCHHSX OOS3aTEIHHO YKA3hIBAIOT
arperatHoe COCTOsSIHME BeulecTBa (T - Ta3; K - )KUJIKOCTh; T -TBEPJOE) U €ro KPUCTAJUIMYECKYIO
dopmy: C(1) + O2(r) = CO2(r) + 393,62 x/Ix.

OCHOBHBIM 3aKOHOM TEpPMOXUMHUHU sBisieTcs 3aKkoH ['ecca (1840), cormacHo KOTOpoMy
TEIIOBOM 3P PEKT XUMHUECKON pEeaKIUy 3aBUCHUT TOJIBKO OT UCXOHOTO U KOHEYHOTO COCTOSTHUS
BEIIECTB, HO HE 3aBUCUT OT MIPOMEKYTOUHOTO COCTOSIHUM U MyTH nepexoa. 3akoH ['ecca ctporo
coOnrofaercs TOJIBKO JUIsl TPOLECCOB, IPOTEKAIOIUX IpU IOCTOSHHOM JIaBJICHUM WIU
IIPU ITOCTOSIHHOM 00bEMeE.

AJITOPUTM pellleHHs 32124 10 TEPMOXUMHYECKOMY YPABHEHHIO PeaKIHH

1. Kparko 3anucats ycnoBus 3agauu (“aaHo’).

2. 3amucarth TepMoxummueckoe ypaBHeHue peakimu (TXY), omgHOil yepToil B ypaBHEHHHU
peakuuy MOJYEPKUBAKOT TO, YTO M3BECTHO, ABYMsS YepTaMHU MOJYEPKUBAKOT TO, YTO
HE00XO0IUMO OIPEJEIUTb.

[TpoBecTH BcrioMoraTeabHble BRIYHCICHUS (KOPEHb KBaApaTHbIl, My, M, m).

CocTaBUTh COOTHOLIEHHUE, UCIIOJIb3Ys BCIOMOIATEIbHbIE BBHIYMCICHHUS U YCJIOBHS 3aJauH;
PEIIUTh COOTHOILIEHHE (ITPOIOPILIUIO).

5. 3anucarb OTBET.

> ow

IlIpumep 1. CocTaBbTe TEPMOXUMUYECKOE YPABHEHUE PEAKIIMU TOPEHUS KAIBIUS €CITH U3BECTHO,
YTO MPU CTOPAHHUH KaJIbIUSl Maccoi 2 rpaMMa BhIIETHIOCHh 127k /[ TemnoTh.

Jano:

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

HaiiTu:

Q-?

Pemenmne:
¥l 127 kIx
2Ca+ Oy — 2Ca0 + X xJlx
80r. X
x= 80*127/2= 5080 xIx

Otget: 2Ca + O2 — 2CaO + 5080 x/[x

Ilpumep 2. Bpruucnure maccy pasnoxusierocs mena (CaCOz), ecnu HM3BECTHO, YTO Ha €ro
paznoxxenue 3arpadueHo 1570 xJIx.

Hano:
Q =1570x/Ix

HaiiTn:



m (CaCQ3) - ?

Pemrenne:

xXe

tO
- 1570 x]Tx

CaCO3 — CaO +COz — 157 k[Ix

v1 momne

M, 100

M 100 rfmone
m 100r

M, (CaCO3) = A(Ca) + A(C) + A(0)3=40+12+16 3 =100
M =Mim=v*M

M(CaCO3) = 1 mons* 100 r/mo1b = 1001

100r CaCOs - 157 kI -

x r CaCOs - 1570 x/Ix

100r: 157 xJIx =x 1 : 1570 xIx

x =1000r CaCOs3

Otget: m (CaCO3) = 1 kr (wm paznoxuinocs 1000r mena)

3amanus 1J151 CAMOCTOATEIbHOM padoThI:

1.CocTaBbTe TEPMOXMMHUYECKOE YPABHEHUE PEaKLMU TOPEHHsI MarHusl, €CJId U3BECTHO, YTO
IIpU CrOpaHUM MarHus Maccoil 12r Beiienmiocs konnyecTBo TemioTsl 307,2 kJx

2. Ilpu coenunenuu 4.2r xeneza ¢ cepoil Bbaenunock 7, 15 k/x temnorel. CocraBbTe
TEPMOXUMHUYECKOE YPABHEHUE dTOU PEAKIIMH.

3. Ilpn cropaHunm KanbIMsi Maccol &8r BBIIEIWIOCH KOJMYECTBO TeIoThl 127 kJlxk.
CocTaBbTe TEPMOXUMUYECKOE YPABHEHUE PEAKIIUH.

4. BeIauciuTe 0 TEPMOXHUMHUECKOMY YPAaBHEHUIO
4P(x)+502(t) = 2P20s (x)+3010x Ik
KOJIMYECTBO TEIUIOTHI BhIJENsieMOi nipu cropanuu 31t docdopa.

5. Ha ocHOBE TEpMOXMMHYECKOTO YpPaBHEHHS PEaKIHUH IOJHOTO CrOpaHHs YIJIepoja:
C (r) +O02(r) =CO2(r) + 393x/Ix

paccuuTanTe, CKOJIBKO BRIJEIUTCS TEIUIOTHI, €Cli OyJeT N3pacxomoBaHo: a) 48r yriepoaa;
6)11,21 xucnopoja; B) 2 MOJIb yriepoa

6. Ha ocHOBE TepMOXUMHUYECKOTO YPAaBHEHUS PEAKIIUH ITOJTHOTO CTOPAHMS alleTUIICHA:
2C2Ha(r) + 502(r) =4CO0O2(T) + 2H20(T) + 2610K/ 1%

paccuuTaiiTe, CKOIBKO BBIICTUTCS TEIUIOTHI, eclu OyneT wu3pacxomoBaHo: a) 13r
aleTHIIEHA;

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

MPAKTUYECKOE 3AHSATHUE Nel0

TEMA: XapakTepuCTHKAa HEOPraHMYeCKHX COeJUHEeHHI
«Pemenue 3a1a4 Ha HAXO0KAEHHE MACCOBOM 014 PACTBOPEHHOI'0 BEelECTBA»



KosmuecTBo yacos -2 4.
@opMa opraHu3anMu 3aHITUSL: UHOUBUOYAIbHAS

@opMa 0TYETHOCTH 1O 3AHATHUIO. 3an0HeHHbll Onank 113
Ilenv _padompl: TIO3HAKOMUTHCS C TOHSATHSAMH PACTBOP, KOHIICHTpAIUS, PACTBOPHUTEID,
pacTBOpeHHbIE BelecTBa. HayuynThCsl pacCUuThIBATH MAacCOBYIO JIOJIIO, IPOLIEHTHYIO, MOJISIPHYIO
KOHILIEHTpaLuu
LdPacTBop - 5T0 OJHOPOIHAS CHCTEMA, COCTOSIIAS U3 PACTBOPUTEIIS, PACTBOPEHHBIX BEIIECTB
U TIPOAYKTOB MX B3aMMOJICHCTBHS. PacTBopHTeneM dalie BCero siBJISIETCS TO BEIIECTBO, KOTOPOE
B YHCTOM BUJI€ UMEET TOXKE arperaTHOe COCTOSTHUE, YTO U PACTBOP, JIMOO MPUCYTCTBYET B
M30BITKE.
[To arperaTHOMY COCTOSIHUIO pa3iIM4alOT PacCTBOPBIL: KUAKHUE, TBEpAbIe, ra3oo0pa3usbie. [1o
COOTHOLLEHHUIO PACTBOPUTENS U PACTBOPEHHOTO BEILIECTBA: pa30aBlEeHHbBIE,
KOHIIEHTPUPOBAHHbIE, HACKIILIEHHbIC, HEHACHIIICHHBIE, TepeHachieHnbie. CocTaB pacTBOpa
0OBIYHO MEepeacTCs CoJIepKaHUEM B HEM PACTBOPUMOTO BEIIECTBA B BUJI€ MaCCOBOM JI0JIH,
MPOLEHTHOW KOHIEHTPAIIUN 1 MOJISIPHOCTH.
e MaccoBas g0 (Oe3pa3MepHas BEJIMUMHA) — 3TO OTHOLIEHUE MACCHI
PacTBOPEHHOTO
BEIIeCTBa K Macce BCEro pacTBopa: Wwu.a.=  Mpacr. pemecrea

Mpacreopa.
e TlpouentHas konuenTpanus ( %) — 3T0 BeIMYMHA TOKA3bIBAIOIIAs CKOIBKO
rpaMM  pacTBOPEHHOTO BemecTBa Ccoaepxkutcsa B 100 rp. pactBopa
Wy, = Mpacr. semecrsa 100%0
Mpacreopa
e MousipHasi KOHIEHTPALUMS , WM MOJSIPHOCTH (MOJB/IHUTP)- 3TO BETUUYUHA
MOKA3bIBAIOIIAs CKOJIFKO MOJIEH pacTBOPMMOTO BEIIECTBA coaepkatTcs B 1 muTpe
pacTBopa:

Cm = Mpacr. pemec
Mr(paCT. BeIecTBa )V pacTBopa.

Ilpumep. PaccuuraiiTe Maccy COJIM U BOJABI HEOOXOAUMBIE Jisi pUroToBieHus 150 r
10%-ro pacTBOpa xy10puaa HATPUS.

1. OnpenensieMm Maccy XJI0pHU HATPHUSL:

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

2. OmpenensieM Maccy BOJBI M (H20) = M p-pa) — M (Nacl) = 150 — 15 =135 1.

3. JInst mpuroTOBIEHUS 33JJaHHOTO PacTBOpa HEOOXOIMMO B3Th 15 T XJopuaa HaTpus U
135 r H20.

3agaHus 1J1s1 CAMOCTOATEIbHO padoThI:

1.B 200r Bomer pactBopunm S0r caxapa. PaccumraiiTe MaccoByr [OJIO0 caxapa B
MOJIyYeHHOM pacTBOPE.

1. PaccuuTaiite mMaccy pacTBOpPEHHOIO BellecTBa, cojepxamierocs B 200 r pactBopa c
MaccoBoit fozei 10%.

2. Kaxkas macca comu comepxkutcs B 30 T pacTBopa ¢ MacCcoBOH JI0Jiel pacTBOPEHHOTO
BemectBa 20%.



3. K 150r 5% pactBopa conu go6aBunu eme 15r comu. Paccumraiite MaccoByio IOJIO
PacTBOPEHHOI'0 BEILECTBA B [TOJYYEHHOM pacTBOPE.

4. B pesynbrare BeimapuBanusi 200r pacTBopa MoBapeHHOW COMM Moyarsid 12,5T cyxoro
ocTaTka. Beruncianre MaccoByro J10JI10 COJIM B UCXOJHOM PacTBOPE.

5. PactBOp ykcycHON KHMCIIOTBI, B KOTOPOM €€ MaccoBasl 0l cocTaBisgeT 9%, U3BECTEH
[0/l Ha3BaHUEM «CTOJIOBBIA YKCyc». Bprumciaure maccy 70% yKCyCHOM KHUCIOTBHI U
Maccy BOJbI, KOTOPBIE TOTPEOYIOTCS JJIsi IPUTOTOBJICHHSI | KT CTOJIOBOTO YKCyca.

6. Beruucnure, kakas macca arerara HaTpus MoTpeOyeTcs A MPUTOTOBICHUS 3 JTUTPOB
2,0M pactBOpa

7. Kakas macca cepHoii kucinotsl cogepxkutcs B 300 mur 0,1M pacTBopa

8. CKOJIbBKO MWUIMJIUTPOB KOHIICHTPHUPOBAHHON CEPHOM KHCJIOTHI IUIOTHOCTHIO 1,84,
coJepKalie MacCOBYIO JIONKO CEpHOM KHUCIOTBI 98%, HYXHO B3SITh JJIs
npurotoBieHus 3M pactBopa oobemMom S00mut.

JIABOPATOPHAS PABOTA Ne8

TEMA: MeTajjibl H HEMETAJLIBI
«O01mme cBOMCTBA METAJJIOBY
KoJau4yecTBO Yacos - 2 4.

®opma OpraHu3aluy 3aHATHA: UHOUBUOYATIbHAS

®opMa 0TUYETHOCTH 110 3AHATHIO. 3anoaHenHbli O1ank 113
Hesab padoThi: O3HAKOMUTHCS HA IIPAKTUKE C OOIIMMHU CBOMCTBAMH METAJLIOB
IosicHenusi k padore
O0mme XuMH4YECKHE CBOICTBA METAJVIOB:

Cubable BocctanoBurenn: Me? — nég — Me™

I. Peaknum ¢ HeMeTaLLIaMH
1) C kucnopoaom:
2Mg° + O, — 2Mg*? 0
2) C cepoii:

Hg® + S — Hg*™S

3) C rajioreHamu:

Ni + Cl, - Ni*2Cl,
4) C azoTom:

3Ca’% + N2 -“— Cas*™N
5) C dochopowm:

3Ca’ + 2P - CasP»



6) C Bo10poI0M (pearupyroT TOJIBKO IIETOYHbIE U MIEIOYHO3EMENbHBIE METAIUIbI):
2Li% + H, — 2Li*H

Ca’ + H2 —» Ca*’H»

II. Peaknuu ¢ kucJaoraMu

1) Metansl, cTosiliye B 3J1€KTPOXUMHUECKOM psy HanpsbkeHuid 1o H BoccranaBinuBaroT
KHCIIOTBI-HEOKHUCIIUTEIN 10 BOJOPOAA:

MgP + 2HCI — Mg*?Cl, + Hy°

Mg° + 2H* - Mg?"+ HZ°

2A1%+ 6HCI — 2AICI3 + 3H,°

2A1° + 6H" — 2AP* + 3H,°

6Na’ + 2H3PO4 — 2Naz™POy4 + 3H;
6Na’ + 6H* — 6Na* + 3H.°

Boccranosnenue MeTaninamMu KMCIOT-OKUCIUTEICH CMOTpPH B pa3jciiax: " OKHCIIUTEIBHO-

BOCCTaHOBUTENbHbBIE peakuuu", "cepHas kuciaora", "a30THas KUcaoTa".

II1. BzanmoneiicrBue ¢ Boaoii

1) AkTUBHBIE (1LIEJIOYHBIE U IIETTOYHO3EMENIbHBIE METaJIbI) 00Pa3yIOT PaCTBOPUMOE
OCHOBaHHE U BOJAOPO:

2Na° + 2H;0 — 2Na™OH + H,°

2Na’ + 2H,0 — 2Nal* + 20HY + Hy°

Ca® + 2H,0 — Ca*?(OH), + Hy°

Ca’ + 2H20 — Ca®* + 20H" + H°

2) Metaiisl cpeiHel akTUBHOCTH OKHUCIISIFOTCSI BOJIOW ITPU HarpeBaHUHU JI0 OKCHA:

Zn° + H;0 "~ Zn*20 + HY,

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

4) BoiTecHeHre OoJiee aKTUBHBIMH METaJllIaMU MEHee aKTUBHBIX METaJJIOB U3 PACTBOPOB
UX COJIEH:

Cu® + Hg*?Cl, — Hg° + Cu*Cl;
Cu® + Hg?* — Cu?" + Hg°

Fe® + Cu*?SO4 — Cu° + Fe*?S04
Fe® + Cu?" — Cu® + Fe?*
OO0opynoBaHNe U peaKTUBBI:

HITaTUB C IPOOHPKAMHU, KyCOUYEK IIUHKA, )KEJIE3HbIE CTPYKKH, ATFOMUHHEBBIE CTPYKKH



pPacTBOPHL: CEPHOM KHCIIOTHI, COISIHON KUCIOTHI, Cynb(ara amoMuHu, Cylb(ara Menu,

TUAPOKCHU A HATPUA.

OnbIT Ne 1 B3auMoeiicTBrE METAIIIOB C PACTBOPAMU COJIEH.

[TomecTute B 1Be mpoOupku 1o 1 mit pacTBopa cynspaTta Meau. B ogHy npoOupky
OITyCTHTE KyCOYEK LINHKA, a B APYTYIO JKEJIC3HBIE CTPYKKH.

Kakue n3ameHeHus IMPOUCXOJAAT Ha MOBCPXHOCTH METaioB?

Harnumure ypaBHeHus peakiuid. CocTaBbTe 3JeKTPOHHBIN OanaHc. [lonab3ysch psaom
AIEKTPOXUMUUYECKHUX HAIMPSKEHUN METANIOB, OOBSICHUTE 3TU PEAKILIUHU.

OmnbIT Ne 2 B3anMoaeiicTBre METAIUIOB C pACTBOPAMHU KHUCIIOT.

B nBe npobupku nomectute no 1 Myl pacTBOPOB KUCIIOT: COJIIHOM, cepHOl. OnycTute B
KaKAyHo 110 1-2 cTpyxku anmoMunaus. B 1Be apyrue taxoke Hajeire 1o 1 mil cosisiHOM u
CEpHOM KUCIIOTHI, U ONYCTUTE B KAXKIYIO MO 1-2 cTpyXkH *kene3a. B npobupkax, rae
HaOJII0AAaeTCs SHEPIrUYHOE BBIICICHHUE ra3a, HONPOOYNTE MOIKEUb €0 FOPSILEH JTyYHMHON.

Hanumure ypaBHeHuUs peakiuii, COCTaBbTE FIEKTPOHHBIN OajlaHC

OnbIT Ne 3 OTHOIIIEHHE METAIIIOB K JEHCTBUIO IIIET0YEH.

[TomecTure B 1Be ipodupku o 1 mit 30 %-noro pactBopa NaOH u onmycTuTe B IepBbIi
pacTBOp 1-2 almOMUHHEBBIE CTPYKKH, BO BTOpOH 1-2 cTpyxku xene3a. EcTb nu paznuune
B IPOUCXOAIINX HpOHGCCﬂX? Korna HAQYHCTCA SHCPIru4HOC BBIACICHUC ra3a, IIOA0XKIUTC
€ro ropsiuei JIyduHol. 3anuimnTe HabaroAeHUs U ypaBHEHUE IPOUCXOIAIIEH peaKIiy.

CocTaBbTe OTUET CJIEIYIONIEr0 COAEPKAHMUS:
JlaboparopHas paboTa «O01IME CBOICTBa METAIIIOBY
Otuer

CryneHt

I'pynna
Hean padoThI:

‘NQ OHBITaHHOpHZLOK BLIHOHHCHI/ISI"Ha6J'IIOIICHI/I$IHypaBHCHI/IC peaKL[I/II/IHBBIBOI[BI‘

| | | | | |
| | | | | |
| | | | | |
| |
| |
| |

| | | H
| | | |
| | H |




JIABOPATOPHAS PABOTA Ne9

TEMA: MeTajJ1bl H HEMETAJIBI
«O01IMe cBOiCTBA HEMETAJLIIOB»
Kouau4yecTBo 4acos - 2 4.

@opMa opraHu3anMu 3aHITUSL: UHOUBUOYAIbHAS

@opMa 0TYETHOCTH 10 3AHATHUIO. 3an0HeHHbll Onank 113

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

ITomydeHne MalIopacTBOPUMBIX KapOOHATOB CTPOHINA U Oapus. B
2 mpobupkn Hameiite mo 1-2 Ma pacTBopa KapOoHaTa HaTpHsI U
IpIeliTe B 0JHY NPOOUPKY pacTBOp cOlH Oapusd, B IPYIYIO — PacTBOP
coxu cTpoHud. Kakoro nsera ocanxku Bel momyqmnmn?

K nomyueHHBIM ocagkam Iprielite 1Mo 2-3 M1 pacTBOpa YKCYCHOII
kicraorel. UYto HaOmomaerca? IlodeMy monydeHHBIe KapOOHATEI
pPacTBOPILIICh B YKCYCHOI KICIOTe? 3aluInuTe 3Ha4eHHd KOHCTAHT
JICCOITIAIIIN YTOIBHOII I YKCYCHOI KHCTIOT U3 TaOm. 3 IPUI0KeHIS.

Hammummre ypaBHeHHd peakmmil oOpa3oBaHIS I PacTBOPEHILT
ocankoB. CrenaliTe BBIBOX O TOM, KaK MOXXHO OTJITYHTH KapOOHATHEIE
IIOPOJBI OT JPYTHX ITopoa?

Dopma oTyera:

Yro neman? Yro Habmroman? BriBo1/ypaBHEHUS peakiinii

CdopmyaupoBath BbIBOJ 0 NPOJAeJaAHHON padoTe




KPAUTEPUU OIIEHKHY BBINOJIHEHHBIX 3AIAHUI

Bun pador Kpurepun oueHku Banabl

3a7jaHKe BBIIIOJHEHO MOJIHOCTBIO C OTIIMYHBIM
BrimonHenue 3a1anus | Ka4ecTBOM O(GOPMIICHHS OTYETa, PALlMOHATIHHBIM 5)
HCIO0JIb30BAHUEM BPEMEHH, CAMOCTOSTEIbHBIM
IJIAHUPOBAHUEM U OpraHU3aLUEH.

3ajaHue BHIIIOJIHEHO C HE3HAYNTEIbHBIMU
HeJ04YeTaMH, XOpoIlee KauecTBO O(OPMIICHHS OTUYETa,
COOJII0/ICHIE OTBEICHHOTO Ha BHIMOJIHCHNE 3a/1aHHS 4
BPEMEHH, CaMOCTOSITEIbHOE TUIAHMPOBAHKE
BBIITOJTHEHUE 33JaHUS TIPH HECYIIECTBCHHOM OMOIIN
IperoiaBaTels.

Y 10BI€TBOPUTENBEHOE BBIOJHEHHUE 3aaHNUs, [IOMOLIb
MperoiaBaTels B INIAHUPOBAHUU H BBITIOJHEHUH
3a7laHus, OTACIbHbIC ONIMOKY U HETOYHOCTH B 3
(bopmynHrpoBKax, 0hOPMIICHUHU OTYETA,

HapyUICHUs B OPraHU3aluy U INIAHUPOBAHUU PaOOTHI.

HeynosnerBoputensHOE BHITIOJHEHUE 3a/IaHUS, C
rpyObIMH OIIMOKaMH B OTYETE U 3ammTe padoThl, Oe3
coOJTI0/IeHUsI, OTBEJICHHOTO Ha BHITIOJIHEHHUE 3aaHUS 2
BPEMEHH, HEYyMEHHUE CaMOCTOSITEIIbHO
OpPTraHW30BBIBATH U TUIAHUPOBATH PabOTY.

Beinonnenue 3aganust | 3ajaHue BBIIOJIHEHO BO BpeMs KOHCYJIbTALUM, 103XKe
C HapyILLIEHUsIMHU YCTaHOBJICHHOT'O CPOKa OLICHUBAETCS 110 3
CPOKOB CauH. aHAJIOTUYHBIM KPUTEPHSIM.




CIIMCOK HCTOYHUKOB UTH®OPMAIIUN:

OcHoBHas JuTepaTypa:

1.

2.

INa6puensa, O.C. Xumus. 11 knacc. ba3zossiii ypoBenb: yueonuk / O. C. I'abpuensH. — 8-
e u3 ., crepeoturt. — M. : llpoda, 2020. — 128. [1] c. : un. — (Poccutickuii yaeOHUK)
INa6puensa, O.C. Xumus. 10 knacc. ba3zoBsiii ypoBenb: yueonuk / O. C. I'abpuensH. — 8-
e u311., crepeoruir. — M. : Jlpoda, 2020. — 191. [1] c. : un. — (Poccuiickuii yueOHUK)

I[OHOJIHI/ITeJ'[LHbIe HCTOYHMUKHU:

BOoo~NoORWDNE

1.

oo

Anekcamuna, W.}O. EcrtectBoznanme 10 kimacc ba3oBbiii ypoBenb: yueOHuk / HW.IO.
Anekcammna. — 8-e¢ u3a., crepuorun. — M.: Ilpocsemenne, 2021. — 270. [1] c.: wr. —
(Poccwuiickuii yaeOHUK)

Anexcammmmuaa, W.}O. EctectBosnanme 11 kiacc ba3oBeiii ypoBensn: yueOnuk / W.1O.
Anekcammna. — 8- u3a., crepuorun. — M.: Ilpocsemenne, 2020. — 142, [1] c.: w1 —
(Poccuiickuii y4eOHUK)

9BC Tpodumona T.M. ®uzuka mist npodeccuii U CrienuaTbHOCTEH TEXHUUECKOTO,
€CTEeCTBEHHO - Hay4HOTro npodueii 2017r.

IBC Tpodumona T.U. ®uzuka 11 mpodeccuii U CHeuarTbHOCTEH TEXHUYECKOTO,
€CTECTBEHHO - HaydHOTO nipoduieit. Coopuuk 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».

[Tpuka3 MunucrepcrBa oopazoBanust v Hayku PO ot 17.05.2012 Ne 413 «O06
yTBEpkKACHUH (peiepaTbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEIHETO
(momuOTO) 00I11IETO 00pa30BAHUS Y.

[Tpuxa3z MunuctepctBa oopasoBanust u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUMn
n3MmeHenul B [lpuka3z MunucrepctBa o0pa3oBanus u Hayku Poccuiickoit deneparuu ot
17.05.2012 Ne 413 “O6 yTBepkaeHUH (PeaepalbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIapTa CpeaHero (MOJIHOT0) 00IIero 0opa3oBaHus .

[Tucemo [lemaprameHTa rocyaapCTBEHHOM MONMUTUKH B c(hepe MOArOTOBKU paboynx
kanpos u JT1O MunncrepcTBa ob6pazoBanus u Hayku PD ot 17.03.2015 Ne 06-259
«PexoMeH a1y 0 OpraHU3aIiK MOTYYeHUS CpeIHero o0Iiero oopa3oBaHus B
npeJienax 0CBOeHUsl 00pa30BaTeNbHbIX IPOrPaMM CPEIHET0 MPOPECCHOHATBHOIO
o0pa3oBaHus Ha 6a3e OCHOBHOI'O OOIIEro 00pa3oBaHMs C Y4eTOM TpeOOBaHUN
(denepanbHbIX FTOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJTydaeMon
npodeccun I CIeHUaIbHOCTH CPEeIHEro NpodeccHoHaIbHOro 00pa3oBaHUs».

HNurepHer-pecypcesl

www. class-fizika. nard. ru («Kmacc!Hast ocka st 10003HATEBHBIX»).

www. physiks. nad/ ru («®u3uka B aHUMAIHIX»).

www. interneturok. ru («Buaeoypoku 1o npeameraM HIKOJIBHON MPOTrpamMMBbl»).

www. chemistry-chemists. com/ index. html (snexkTpoHHBIi KypHAT « XUMUKHA U XUMHUSI).
www. pvg. mk. ru (ommnuana «I[lokopu BopoOseBbI TOpBD).

www. hemi. wallst. ru («Xumust. O6pa3oBaTebHbIN CANT IS MIKOJIBHUKOBY).

www. alhimikov. net (OOpa3zoBaTenbHbBIN CAaNT JJI NTKOJILHUKOB).

www. chem. msu. su (3aexkTpoHHas OHOIMOTEKA IO XUMUH).

. www. hvsh. ru (xypHan «Xumus B mKOIE).

0. www. hij. ru (kypHan «XUMHUS U )KU3HBY).
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