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Conepxanue
1. [losicHuTENBHAS 3anIMCKA
2. TpeboBanus K pe3yiabTaraM paboTbl, B TOM YHCie K 0(OPMIICHUIO
IIpakTuyeckasi padora Ne 1 Pemrenre 3a1au Ha HAXOXKACHUE MOJICKYIISIPHON (OPMYITBI
BELIECTBA
IIpakTnyeckasi padbora Ne 2 XapakTepucTUKa XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBUE C UX
JIEKTPOHHBIM CTPOEHHUEM U TOJIOKEHUEM B IEPUOJUUECKON CUCTEME XMMHUECKUX 3JIEMEHTOB
IIpakTnyeckasi padora Ne 2 Pemenue 3a1a4 Ha pacyeT MacCOBOM 10U XUMHUYECKOTO
DJIEMEHTA B MOJIEKYJIe (CMECH).
IIpakTuyeckasi padora Ne 3 Pacuer macchl (00beM, KOTMYECTBO BEIIECTBA) MPOAYKTA PEAKITH
IIpakTnyeckue 3ansaTus Ne 4 CoctaBieHHE ypaBHEHUN XUMUUYECKUX PEAKIUI C yUaCTHEM
MIPOCTHIX U CIOKHBIX HEOPTaHUUYECKUX BELIECTB
IIpakTuyeckne 3ansaTus Ne S PenieHue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM O POJIH
HEOPTraHWYECKOW XMMHUHU B PEIICHUH MPOOJIEM SKOJOTUUECKON, IHEPTETUUECKOMN U MTUIIEBON
0€3011aCHOCTH
IIpakTuyeckasi pa6ora Ne 6 CocTaBieHHe OJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OpMYIT
OpPraHMYECKUX BEILECTB OTACIBHBIX KIaCCOB, UCIIONb3Yys UX HAa3BaHUs 110 CHCTEMaTHYECKON
HOMEHKJIAType.
IIpakTnyeckas padora Ne 7 Pacuers! mpocTteiinieit GopMysbl OpraHu4ecKoil MOJIEKYIIbI UCXOIs
13 3JIEMEHTApPHOTO COCTaBa
IIpakTyeckas padora Ne 8 CocraBieHue cXxeM peakluii, XapaKTepU3YIOLUINX XUMHUECKHE
CBOMCTBA OPraHUYECKUX COEIMHEHHMH OTAENbHBIX KJIACCOB
IIpakTyeckas padora Ne 9 Pemenne 3ananuii Ha npuMeHenue npunuuna Jle-Illarense mis
HAaXO’KJICHUS HAIIPABJICHUSI CMELIEHUS PABHOBECUS XUMUYECKON pEaKuU
IIpakTnyeckue 3ansaTus Ne 10 Pemenue 3a1a4 Ha IPUrOTOBIIEHNE PACTBOPOB.
IIpakTnyeckasi padora Ne 11 KauecTBeHHbIE XUMUYECKHE PEAKIIUH, XaPAKTEPHBIE IS
oOHapyXEeHHSI HEOPTaHUYECKHX BEIIECTB (KATHOHOB U AHHOHOB).
IIpakTuyeckasi pa6ora Ne 12 CocraBieHre KaYeCTBEHHBIX PEaKInii 0OHAPYKECHHS
OpPraHMYECKUX COEIMHEHUN OTAEIBHBIX KJIACCOB.
JlaGoparopnas padora Ne 1 OnpeneneHne XuMHIE€CKON aKTUBHOCTH BEIIECTB B 3aBUCUMOCTHU
OT BUJIa XUMHYECKOM CBSI3M U TUMNA KPUCTAIIUNYECKOU PELLIECTKHU.
JladopaTopHas padora Ne 2 Peakiiuu HOHHOTO 0OMEeHa
JlaGopaTopnasi padora Ne 3 nenTudukanys HEOPraHUIECKUX BEIIECTB C UCTIOIb30BaHUEM HX
(GU3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEaKIMil
Jlaboparopubie 3ansaTus Ne 4 ccnenoBanue CBOMCTB METaNIOB
JlaGoparopubie 3ansaTus Ne 5 VccnenoBanue CBOMCTB HEMETAJIOB
JlabopaTopnasi paGora Ne 6 Peakuny, xapakTepu3yroluX XUMUUECKHUE CBOMCTBA
OPTraHWYECKUX COEIWHEHHUU OT/EIBHBIX KJIaCCOB
JlabopaTopnasi padora Ne 7 [lonydyeHue 3TueHa U U3y4eHHUE €r0 CBOMCTB
JlaGoparopnas padora Ne 8 OnpeeneHue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPALMKU
pearupymoIux BEeIECTB, IPUPOAbI, TEMIIEPATYpPbl
JladopaTopnasi padora Ne 9 M3yueHue BIUSHHS pa3IndHbIX ()aKTOPOB HA CMEIIICHHE
XUMHYECKOTO PABHOBECHUS
Jladoparopnasi pa6ora Ne 10 CriocoObI MPpUTOTOBIICHUSI pACTBOPOB
JlabopaTopnasi padora Ne 11 VccrnenoBanue AuCepCHBIX CUCTEM
JlaGoparopHas padora Ne 12 AnHanutuyeckue peakiuu kaTuoHoB [-VI rpynn
JlabopaTopnasi pabora Ne 13 Ananutudeckue peakunu aHuoHoB [-VI rpynn
JlaGoparopHas padora Nel4 KauecTBeHHBIN aHAIN3 OPTAaHUYECKUX COCAUHEHHI 110
(G yHKIIMOHATBHBIM TPYIIIIaM
CHnuCcoK UCII0JIB30BaHHBIX HCTOYHUKOB

1. TTosicHUTeJIbLHAA 3aNMCKA



Heap meToaMuYeCKHX YyKa3aHHMii — 00eCHeuWTh YETKYI0 OpPraHH3aIUI0 MPOBEICHUS
npaktuueckux 3ansatuit o OJI1.12 XUMUWSA u npaBuiabHO 0POPMUTE OTUET.

BrinosHenne o0ydyamumMucsa npakrudeckoil padorst mo OJIL. 12 XUMUA
NPOBOJUTCA C LEJIbIO:
e OBJaJeHHE YMEHUSAMH MOAOMpaTh PEAreHThl, YCIOBHS U OMNPEACIATh HMPOIYKTHI PEaKIHid,
MO3BOJIAIOIIMX ~ PEaju30BaTh J1a0OpaTOpHblE M IPOMBILUICHHBIE CIHOCOOBI  MOJyYeHUs
BaXKHEUIINX HCOPTaHUYCCKUX U OPIraHNYCCKUX BCILICCTB,
® Hay4yuThCsl 0OOCHOBBIBATH MPAKTUYECKOE HMCIIOIb30BAHHE HEOPTAaHUYECKUX M OPTaHMUYECKUX
BEIIECTB U UX peakUUil B IPOMBIIIIEHHOCTH U OBITY;
® BLITOJIHATH XUMHUYECKUU SKCHCPUMCHT I10 PaClIO3HABAHUIO U MMOJTYUYCHUIO HCOPTraHNYCCKUX U
OpTraHU4YCCKUX BCHICCTB, OTHOCAIIUXCA K Pa3JIMYHBIM KJIaCCaM COC,Z[HHGHHﬁ, B COOTBETCTBHU C
IpaBWJIaMd M MpHeMaMH 0e30MacHOil paboThl ¢ XMMHUYECKUMHU BEIIECTBAMH U JIAOOPATOPHBIM
o0opynoBaHueM;
® TPOBOAUTH PACUYEThl HA OCHOBE XMMHMUYECKHUX (POPMYN M ypaBHEHUH peakUuil: HaXOXXJIEHUE
MOJIEKYJISIPHOM (POpPMYJIbl OPraHMYECKOTO BEIIECTBa MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
9JICMCHTOB, BXOIAINHUX B €ro COCTaB, WM IO HNPOAYKTaM CropaHus; pacCdCThbl MacCcoOBOH 011
(Macchl) XUMHUYECKOTO COCTMHEHUSI B CMECH; pacueThl Macchl (00beMa, KOJTMYECTBA BEIIECTBA)
MPOJYKTOB PEaKIMU, €CIIM OAHO W3 BEIIeCTB JAaHO B HM30BITKE (MMEET NPHUMECH); PacUeTh
MaccoBOM WM OOBEMHOM [OJIM BBIXOJA MPOAYKTa PEaKIUU OT TEOPETHUYECKH BO3MOXKHOIO;
pacueTsl TemIo0Boro 3PQeKTa peakiiu; pacueTsl 00bEMHBIX OTHOIIECHHH ra30B MpU XUMUYECKUX
peaKIusaX; pacueTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIMH, €CIIU OJHO W3
BEIIIECTB JIaHO B BUJIE PACTBOPA C ONPEIEICHHON MAacCOBOM J10JIei pacTBOPEHHOI'O BEILIECTBA;
® JCMOJb30BaTh METOJbl HAYYHOTO MO3HAHUS: aHAU3, CUHTE3, MOJCINPOBAHUE XMUMHUYECKUX
MPOLECCOB M SIBICHUM — MpU pelIeHuH YyueOHO-HMCCIIEeNOBAaTeNbCKUX 3a/lad MO0 H3YyYEHUIO
CBOWCTB, CITOCOOOB MOIY4YEHUS M Paclio3HABaHHsI OPIraHUYECKUX BEILECTB;
e BJaJeTh MpaBUIaMH O€30MACHOTO OOpalleHHUs C E€AKUMHU, TOPIOYUMH U TOKCHUYHBIMU
BEIIECTBAMM, CpPEJICTBAMU OBITOBOM XHUMHUH; pa3BUTHE IO3HABATENIbHBIX HWHTEPECOB U
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B MPOLIECCE CaMOCTOATEIBHOTO MPUOOPETEHHUSI XUMHUYECKUX
3HAHUU C UCMOJIb30BAHUEM PA3IMUHbBIX HCTOYHUKOB MH(GOPMAIIUH, B TOM YHCJI€ KOMITbIOTEPHBIX.

OO0yuyaromemycsi HE00X0AMMO B X0/l€ BbINOJHEHHS MPAKTHYECKOH padoThl pelmnTh

cJeyIolIue 3a1a9n:
° Q)OpMyHHpOBaTB LECJIb UCCIICAOBAaHN, BbIIBUTATh U IIPOBCPATH SKCIICPUMCHTAJIBHO THITIOTC3bL
0 XMMHYECKHX CBOWCTBaxX BEIECTB HAa OCHOBE HMX COCTaBa M CTPOEHUS, WX CIIOCOOHOCTH
BCTYINAaTh B XUMUYECKHE PEAKIUH, O XapaKTepe U MPOAYKTaX Pa3InYHbIX XUMHUUECKUX PEaKIHil;
¢ CAaMOCTOSATCIBHO IUIAHUPOBATHL W HNPOBOAUTH XUMHUUCCKHEC SKCIICPUMCHTHI C COGHIO,Z[GHI/IGM
npaBui 6€30macHOM paboTHI C BEIIECTBAMHU U J1a00OpaTOPHBIM 000PYI0BaHUEM;
¢ UHTCPHOPCTHUPOBATH HAHHBIC O COCTABC M CTPOCHUU BCHICCTB, IOJYUCHHBIC C MOMOIIBIO
COBPCMCHHBIX @HSHKO-XHMI/I‘IGCKHX METOOAOB.

2.TpeGoBaHus K pe3yabraram padoTbl 1 0()OPMIICHHUIO.
IMopsinok npoBeaeHnsi NPAKTUYECKUX 3aHATHI BKJIIOYaeT:
1.1.  Kparkoe cooOuieHre mpenojaBaTes O LEIsIX MPAaKTUYECKOTO 3aHATUs, MOPSAIKE €ro
IPOBEIEHUS U OPOPMIICHHSI OTUETA.
1.2. Belgauy 3amanus.
1.3. BruimonHeHusa 3amaHusl.
1.4. VHouBuayanbHblE KOHCYJBTAllUU INPENOJABATENS] B XOJA€ NMPOBEACHUS IPAKTHUYECKOIO
3aHATHSL.
1.5. IloxBeneHue UTOrOB MPAKTUYECKOTO 3aHATHSL.
B pe3ynbraTte BBINOIHEHUS NPAKTUYECKUX paO0T 00yUarOIMNACS TOJIKEH:
HMeTh NPAKTHYECKHI ONBIT:
- IPOBEJICHUS] XMMUYECKOI'0 SKCIIEPUMEHTA;



- UHJMBHUIYyaIbHON paboThl MM pabOThl B COCTABE TPYIIIBI 10 COCTABIEHUIO UTOTOBBIX OTUETOB
0 pe3yJbTaTax XMMHUYECKOT0 IKCIIEPUMEHTA, OTMEYATh BCE €r0 0COOCHHOCTH (M3MEHEHHE 1BETA,
TeruoBble 3(h(eKThI, BhIMageHNE 0caKa, 00pa3oBaHue ra3000pa3HbIX BEILECTB);

yMeThb:

- TIOJIb30BAThHCA CIPABOYHOM JINTEPATYPOU;

- IPOBOJIUTh XUMUYECKUE PACUETHI;

- COCTaBJISITh XUMHUYECKUE YPABHEHHSI PEAKIIHIA;

- pemaTh XUMHUYECKHUE 3a]1auu;

OTyeT N0 NPAKTHYECKOMY 3aHATHIO 10JI’KEH COAePKATh:

- - J1aTa BBIIIOJIHEHUS;

- Ha3BaHUE MPAKTUUECKOH padoThI,

11eIb PaboTHI,

KpaTKHe TEOPeTUYECKHE CBEeICHU, KacaloIIMecs JaHHOW padoThI;

3apHCOBKA CXEMbl YCTAHOBKH (BBIIIOJIHAETCS KapaHalloM);

pe3yabTaThl OMBITOB JOJDKHBI OBITH BHECEHBI B TAOJUILY;

BBIBO/IBI.

PexomeHganmm mo coCcTaBJeHUI0 MUCbMEHHOI0 0TYETA O BBINOJHEHHOH NMPaAKTUYeCKO
pabore
st opopmiieHust otaera o pabote yao0HO UCIIOJIB30BaTh TAOJIUUHYIO (OPMY:

Xo[ onpITa HaOmronenune VYpaBHenue BriBon
peakunu

B rpade «Xom ombiTay 3amuchiBaeTCs KpaTKo, BMECTO CIIOBECHOTO OMHUCAHUS
MOCIIEI0BATENbHOCTH JACHCTBUIM HCIONb3yeTcss pUCYHOK. O0s3aTeNbHO YyKa3bIBAIOTCSA YCIOBUS
OCYIIIECTBJICHUS! XUMUUYECKUX PEaKLIUH.

B rpape «HaOmogeHus» pUCYHOK WM CXeMa MOSICHSIOTCS — CIENYIOIIMMHU
0003HAUCHUSIMH:

- o0pa3zoBaHUE OCaJKa: yKa3bIBAETCs LIBET OCa/lKa U €ro Xapakrep (MyYHUCTBIA, TBOPOKUCTBIH,
CTYJICHUCTBIN);
- BBIJIEJIEHUE Ta3000pa3HOT0 BEIIECTBA: YKa3bIBA€TCs I[BET rasa, 3arax, MJI0THOCTD.

B rpade «YpaBHeHus peakuuit» oOydarommecs MOTYT BBIpaXKaTh TOJBKO CYIIHOCTh
peakuuii HOHHOTO 0OMEHa, T.€. 3alHChIBaTh TOJBKO COKpAIlleHHbIE HOHHBIE YPAaBHEHUS pEaKLUil.
JU11 OKMCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIMM 3allMChIBAIOTCS MOJIEKYJISIPHOE YpaBHEHHE
peaKkLru, BEIPAXKAETCS €€ CYIIHOCTh METOJIOM 3JIEKTPOHHOTO OajlaHca WJIH AJIEKTPOHHO-MOHHBIM
METOAO0M. YKa3bIBaIOTCSI HA3BaHUS MPOLIECCOB U (PYHKIIUU BEILIECTB.

Ocoboro BHuUMaHusg TpeOyer 3amoysiHeHWe rpadbl «BweBom». BreBog momkeH
COOTBETCTBOBATH YCJIOBHUIO 33]a4H, OBITh IOJHBIM U 00OCHOBAHHBIM.

IIpakTyeckas padora Ne 1
Tema: Pemenne 3a1a4 Ha HaX0XKIEHUE MOJICKYJIIPHON (hOPMYJIBI YTIIEBOIOPOIOB
YueOHasi neJib: HAYYUTHCS PeLIaTh 33a4d Ha HAX0XKJICHHE MOJICKYIISIPHOU (hOpMyIIbI
yrieBoaopoaa
TeopeTnuyeckne 0CHOBBI K NPAKTHYECKOi padore
1.1. CocTaBjieHHe aJITOPUTMA HA HAXOKIEHHE MOJIEKYJISIPHOH (popMyJIbl BelllecTBA
110 er0 OTHOCHUTEIbHOM IVIOTHOCTH M MACCOBO /10J1¢ 3J1eMEHTOB B COeIMHCHHH.
AJITOPUTM Ne |
1. BeruncnsieM MOJISIPHYIO Maccy BELLECTBA.
M(B) =Dx)*M(x) (1)

2. BerducaseM KOJIMYECTBO aTOMOB DJIEMEHTA:




M (&) Fw(3)
1’1(9) — Ar(?}*l[ﬁlﬂ% (2)

3. BeruucisieM MOJIIPHYIO Maccy MOJTyY€HHOTO BEIECTBA.

4. Ecnu MonsipHast Macca MoJIyYeHHOTO BEIIECTBA paBHA MOJISIPHOM Macce BElecTBa
(1), Torna 3agaua peuieHa npaBUIbLHO; €CIIM MOJISIpHAsI Macca MOJIY4eHHOI'O BEIecTBa
OTJINYAETCSI OT MOJISIPHOM Macchl BemlecTna (1), BRIUKCIsIEM Pa3HOCTh U ONMPEEISIEM KOIHUYECTBO
aTOMOB KHCJIOPO/Ia, €CIIU BEIIECTBO KUCIOPOI0COJepKaIllne, MIIA a30Ta, €CIH BEIIECTBO
a30TocCoAepKaIlee.

Ilpumep:

BriBenute popmyiy Bemiectsa, copepixkariero 82,75% yraepona u 17,25 % Bomopona.
OTtHocuTenbHAS IIIOTHOCTH MMAPOB 3TOTO BEIIECTBA IO BO3IyXY paBHa 2.

Hano:

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

Haiitn:
CxHy
M (Bo3ayxa) = 29r/Monb (IIOCTOSTHHAS BEIMYMHA, HY)KHO 3aIlIOMHHUTBH!)
Pemenue:
1. ITpumensiem dopmyay (1)
M(B-Ba) = 29 r/mons * 2 =58 r/monb (1)
2. Haxoaum xommuectBo atromoB C o ¢opmyse (2)
S8 ) aome ¥ E2 5%

n(C)= liz{amme *100% =4
3. Haxonum xonmnuectBo atomoB H o popmyie (2)
58z f aone *17 .25
n(H) = 12/ e *100% =10
4. Beruucnsiem mosisipayto maccy CsHio
M(C4Hig) =12 * 4 + 1 * 10 = 58r/monb
5. Beruucnennas mossipHasi Macca coBmnanaert ¢ (1), 3amaya pemieHa.
OtBer: C4Hio

1.2. CocTaBjieHHe aJropuTMa JUIsl pelieHHs 32124 HA HaX0XKIeHne (popMyJIbl
BelllecTBA M0 NPOAYKTAM CTOPAHUSl BeLIeCTBA, eCJIU IaHA OTHOCUTEIbHAS MJIOTHOCTb.
AJITOPUTM Ne2.
1. Beruucisiem MOJIIpHYIO Maccy BEIIECTBA.
M(B) = D(x)*M(x) (1)
2. BeruncnsieM konuuecTBo aToMoB C:
a) ecnu CO2 naHo mo macce:
M1 ¥ m(C0)
0) ecmu CO2 nano B oObeMe:
Mig)* (0
n(C) = mile) ¥ 3)
3. Beruucnsem konndectBo aromoB H:
Tak xax B mosiekyne H2O 2 monst H, Torna ¢popmyiny ymHOXkaeMm Ha 2 (3TO MPUMEHUMO

nk N)



Mig)™* m(Ha0)

4. BpraucisieM MOJISIpPHYIO Maccy MOJy4€HHOTO BEIECTBA.

5. Ecnu mossipHas Macca IOJIy4YeHHOT O BELIECTBA PaBHA MOJISIPHON Macce BEIeCTBa
(1), Torna 3agaya penieHa NpaBUIILHO; €CJIM MOJISIpHAsi Macca MOJIy4YeHHOIO BEIECTBa
OTJIMYAETCS OT MOJIIPHOM Macchl BelecTna (1), BbIYMCIsAeM pa3HOCTh U ONPEAEIsIEM KOJINYECTBO
aTOMOB KHMCJIOPOJA, €CIIU BEIIECTBO KUCIOPOI0COAEPIKAIINE, MU a30Ta, €CJIN BEIECTBO
a30ToCo/AEpKaIlee.

Ilpumep:

[Tpu cropanum opraHMYecKoOro BemecTBa Maccoit 2, 37 r obpazosainock 3,36 T okcuaa
yraepona(IV) (u.y.), 1,35 r Boasl u a3ot. OTHOCHTENBHAS TIJIOTHOCTH ATOTO BEIIECTBA IO
BO31YXY paBHa 2,724. BeiBeauTte MONEKYISIpHYIO (hopMyiTy BelecTBa.

Jlano:

m ( B-Ba) =2,37r
V (CO2)=3,36 1
m(H0)=1,35r
D (Bo3m.) =2,724.

Haiitn:
CxHyNz
M(Bo31) = 29 r/mMoIb
M(H20) = 18 r/monb
Vm = 22 ,413/M051b
Pemenue:
1. ITpumensiem dopmyay (1)
M(B-Ba) = 29 r/mons * 2,724 =79 r/mMonb.
Haxoaum xommuectBo atomoB C 1o gpopmyiie (3)
2. Haxomum xomuyectBo atomoB H o hopmyie (4)
T8z aoae *1,352

n(H) =2 2352 %18z § asone _ 5

Tz aoae ¥ 3,360
n(C) = 2572 *22 Al smoie _ 5

3. Beruncnsiem mossapuyto maccy CsHs.
M(CsHs) =12 * 5+ 1 * 5 = 65r/monb
4. BeruncmnsieM KOJIUYECTBO aTOMOB a30Ta (5)
79 — 65 = 14. T.x. aTOMHast Macca a30Ta — 14, 3Ha4UT B TaHHON (OpMYIly OAMH aToM N.
Xox padoThI:
1. BHuMaTeNbHO NPOYUTANTE KPATKYIO TEOPETUUECKYIO yacThb. CaenaiiTe B TeTpaib
3allUCh OCHOBHBIX MOHATHH U (pOpMyII.
2. CaMOCTOATENBbHO PELINTE HUXKE NEPEUUCICHHBIC 3aJaHUS.
3. CaenaiiTe BbIBOJI, ONUPASICh HA LIEJb 3aHATHS.
3agaun:
1. Haitnure Monexkyssipayto (popMyity yriaeBoaopoia, CoAepKaHue yriaepoia B KOTOPOM
80%, a Bogopoaa-20%, oTHOCUTEIbHAs INIOTHOCTH 110 BOJOPOAY paBHa 15.
2. Haiinure Monexkysipayto popMyiry yriaeBoaopoaa, CoAepKaHue yriepoia B KOTOPOM
cocraBisieT 75%, a OTHOCUTENbHASI INIOTHOCTH 110 KUCIopoay paBHa 0,5.
3. BeBeaure opmyiy Bemiecta, conepsxkamiero 81,8% yriaepona u 18,2% Bogopona,
€CJIM OTHOCUTEJIbHAS IJIOTHOCTD 110 BOJOPOY paBHa 22.



4. Onpenenute MOJEKYISIPHYIO (OpMYITy YIIIeBOA0OpO/Ia, €CIIM MacCoBas OIS yriiepoaa
paBHa 85,75, a Bogopoaa —14,3%. OTHOcuTENbHAS IIIOTHOCTD 3TOTO BELIECTBA IO a30TY
IPUMEPHO paBHa 2.

ITPAKTUYECKAS PABOTA Ne 1
XAPAKTEPUCTUKA XUMHNYECKOTI'O 3JIEMEHTA HA OCHOBE IHOJIO)KEHUA
B IEPHOJJUYECKON CUCTEMBI

Heab: 3akpenuTh TEOPUTUYECKUE 3HAHMUS O CTPOCHHHM aTOMa; MOBTOPUTH 3aKOHOMEPHOCTHU
MOBEJICHUSI JJICKTPOHOB B aTOME, XapaKTePU3YIOIHUX COCTOSIHUE JJICKTPOHA B aToMe,
3aKOHOMEPHOCTH PacCIpeieTICHHsI JIEKTPOHOB 110 OPOUTANISIM U UX B3aUMOCBSI3b CO CTPYKTYPHOM
MePUOINYECKON cucTeMon XxuMmuieckux sneMenToB J[.M. Menneneena.

1.CTpoeHue 31eKTPOHHOM 000JI0YKH

DNEKTPOHBI PACTIONOKEHBI HA IHEPTeTHYECKUX YPOBHSIX.

Yuciio sHepreTHYecKux ypoBHEH (n) paBHO HOMEPY MepPUoaa.

Ha omHOM »HepreTMueckoM ypOBHE MOXKET HAXOAMTHCS MAaKCHMAIbHOE YHCJIO JJIEKTPOHOB,
paBHOe N=2n’:

n=1 Ne=2
n=2 N8
n=3 Ne~=18
n=4 N=32
Ha sHeprernueckoM ypoBHE 3JIEKTPOHBI pACIPEACIISIOTCS M0 IHEPreTHYeCKUM MO1YPOBHAM:
n=1 1 noxypoBeHb-s
n=2 2 NOAypOBEHb-S, P
n=3 3 noypoBeHb-S, p, d
n=4 4 No1lypoBEHb-S , p, d, f
Ha onHOM sHepreTnueckoM MoaypoBHE MOXKET HAXOAUTHCS ONPEIEIEHHOE KOJINYECTBO
opOuTaJei OgHOrO THUMA:

s—llT

b I
o P
o

Ha onHol opOuTamm MOKET HaxXOJIUTHCS HE 00J1ee 2-X 3JIeKTPOHOB:

T¢ HIIN L

2.1IpuHIMIIBI 32N0JTHEHNS ATOMHBIXOPOUTAJIEH 3JIeKTPOHAMU

[IpuHUMN HaMMeHblIel YJHEePTuM: SJIEKTPOHBI B HEBO30YK/IEHHOM aTOME PACIpeesSoTCs Mo
DHEPreTHUECKUM YypPOBHSAM M TOJYPOBHSM TaK,9TOOBI HMX CyMMapHas »JHeprusi Obuia
MUHHUMAJIBHOM.

[Mopsimoxk 3amosiHeHUst aTOMHBIX opOuTaneii: 1s 2s 2p 3s 3p 4s 3d 5s 4d 5p 6s 4f 5d 6p 7s 5f 6d
[punuun aynau: Ha ogHONM OpOUTANIM MOXKET HAaXOIUTHCS HEe OoJiee IBYX IEKTPOHOB, IPUYEM
WX CIIUHBI JOJKHBI OBITH TIPOTHUBOIIOIOKHBIMU

.

IIpaBuiao XyHaa: 3J€KTPOHBI B IpeJeiaX OAHOTO MOAYPOBHS 3aHMMAIOT MaKCUMAaJIbHOE YHCIIO
CBOOOJHBIX OpOUTaseit

T o [0

N




3AJTAHHME: CocTaBuTh XapaKTEpUCTHUKY XUMUYECKUX JIEMEHTOB B COOTBETCTBUE C BAPUAHTOM

10 TAaHHOMY ILJIaHy:
1.Ha3Banmue 3;1eMeHTa M ero 0003HAYEHHE.
2. IToso:xenne 3y1ementa B [lepuoauyeckoii cucreme.
HOMED TPYIIIIbI
NoJArpymma
HOMeEp Tepuoa
MOPSIIKOBBIN HOMED
3. CoctaB aToma
aTOMHasi Macca
3apsia anapa
KOJIMYECTBO MPOTOHOB
KOJINYECTBO HEUTPOHOB
KOJIMYECTBO 3JIEKTPOHOB
4. CTpoeHue 3JIeKTPOHHOI 000J109KH
pacrpezesieHue 3JIEKTPOHOB MO SHEPTETUUECKUM YPOBHSIM
3NIeKTpOHHast hopMyra
rpadudeckas eKTpoHHas hopmyia

CTPOCHUC BHCIIHECTO SHCPIrETUUCCKOI0 YPOBHS, BAJICHTHBIC BO3BMOXXHOCTH aTOMa

5. CBoiicTBa MpPOCTOro BelleCcTBAa U €ro coeIuHeHuil
METAJIJI NJIN HEMECTAJIJI
dbopMyIa 1 XxapakTep BBICIIETO OKCUAA
dbopMyna u xapakTep THIAPOKCHIA
dbopMyIa JieTydero BOAOPOTHOTO COSAMHECHHUS
6. /lonoiHUTEIbHBIE CBEIEHUSI
HaxXO0XJICHHE B MPUPOJIC, PACTIPOCTPAHCHHOCTh
KOT/1a ¥ KEM OTKPBIT JaHHBIN 3JIEMEHT.
¢du3nYeCcKre CBOMCTBA MPOCTOTO BEIIECTBA
MPaKTUYECKOE MPUMEHEHHE MTPOCTOTr0 BEIIECTBA

Ne IHHopsaaxoBelii Ne IHopsaaxoBbIi Ne IopsaaxoBbIi
BAPHAH | HOMeP XUMHYECKHX | BADHAHT HOMEp BAPHAHT HOMEp
Ta 3J1eMEHTOB a XMMHYECKHX a XHMHYECKHX
3J1eMEHTOB 3J1eMEHTOB
1 9 22 35 6 6 12 22 11 8 15 35
2 11 24 44 7 10 37 21 12 4 30 53
3 19 25 45 8 38 32 42 13 18 28 38
4 5 20 43 9 33 13 48 14 7 47 27
5 1 38 47 10 34 50 21 15 16 29 51

IIpakTnyeckoe 3ansitue Ne 2.

Omnpenenenne MaccoBoil 101 XUMHYECKHX 3JIEMEHTOB B CJ105KHBIX BellleCTBaX
YueOHast HeJb: YMETh ONPENENIATh MACCOBYIO JIOJIO BEILIECTB B CII0XKHBIX COEAMHEHUSIX.
OO0pa3zoBaTtenbHbIE pe3yabTaThl, 3asiBJ1eHHbIe BO ®I'OC TpeThbero nokoJeHus:

OO0yyarwmmiicst 10J15KeH 3HATh:
- OCHOBHBLIC ITOHATHUA U 3aKOHBI XUMUH.
OO0yyawmmiicst 10J15KeH YMeTh:

- pas3nuuaTh MPOCThIE U CIOXHBIE BEIIECTBA, 3HATH (DOPMYJIBI MPOCTBHIX M CIOKHBIX
BELICCTB, ONPEACIATh KaYECTBCHHBIM M KOJIMYECTBEHHBIM COCTaB BEIIECTB, MACCOBYIO OO

9JICMCHTA B CJIOXKHOM BCIICCTBC.

3agauu NMPAKTHYIECCKOI'o 3aHATHA:

1. 3aerHI/ITB TCOPCTUUCCKUC 3HAHUS 110 OCHOBHBIM IMOHATHAM XHUMUU.




2. OTBETUTH HA BOIPOCHI IJIs1 3aKPEIUICHUS] TEOPETUYECKOI0 MaTepuaia.
3. 3aKkpenuTh pacueT MacCOBOM JOJIM 3JIEMEHTA B CJI0KHOM BEILIECTBE.
4. 3akpenuTh HaXOXKICHHE MPOoCcTeiIel (GopMyIbl BEIIecTBa, 3Hasi MACCOBBIC O SJIEMEHTOB.
5. OTBETUTH HA BOMPOCHI AJIsI KOHTPOJISI.

Kpatkne TeopeTtudeckne u yueOHO-MeTOANYECKHE MATEPUAJIBI 10 TeMe MPAKTHYECKOI0

3aHATHSA
1. OTHOCHTEIbHASI MOJIEKYJISIPHASL Macca paBHA CYMME BCEX OTHOCHUTENIbHBIX aTOMHBIX Macc
3JIEMEHTOB C y4eTOM HHeKca 3jeMeHTa. OTHOCHTENbHAas MOJICKYJISIpHAas Macca COCIUHCHHS
BennurHa Oe3pasmepHas. OHa MOKa3bIBAeT BO CKOJIBLKO Pa3 OTHOCHTEIbLHAsI MOJIEKYJIsIpHAast
Macca coequHeHus 0oabiie 1/12 maccesl u3oTona yriaepoaa-12.
2. Jlns BBIYUCIICHUS OTHOCUTENHHOW MOJIEKYJSIPHON Macchl HEOOXOJUMO CYMMHPOBATH
OTHOCHUTEJIbHBIE aTOMHBIC MaCChI JIEMEHTOB 00Pa3yIOIINX COSTUHEHNE.
Mr= n1 *Ann + m* Az + n3¥ A3 (1)

3. 3Hag OTHOCHTENbLHBIC aTOMHBIE MAacChbl BJIEMEHTOB M YMCIO aTOMOB, BXOIAIIMX B COCTaB
XUMHYECKOTO COCAMHEHUS, MOKHO OMPEIETUTh MACCOBBIE COOTHOILICHHUSI 3TUX AJIEMEHTOB.
4. MaccoBasi 10J151 3JIEMEHTA B JaHHOM BeIIEeCTBE (®) — OTHOIICHNE OTHOCHUTEIbHON aTOMHOM
MaccChl JAaHHOTO 3JIEMEHTa, YMHOXEHHOM Ha YMCIIO €ro aTOMOB B MOJIEKYJI€ K OTHOCUTEIbHOU
MOJIEKYJIIPHOM Macce BeIeCTBa:
n- Ar(snemenma)

w(snemenma) = -100% (2)

Mr(sewecmsa)

/1€ (® — MaccoBas J0JIsl DJIEMEHTA B BEIIECTBE;

A~ OTHOCHUTEIIbHAs aTOMHAsl Macca;

N— WHJEKC B XUMUYECKOU popmyrie;

M oTHOCHUTENBFHAS MOJIEKYJIIpHAs Macca BELECTRa.
MaccoBble 101 BBIPAKAIOT B MPOLICHTAX WU B IOJISX:

o (anementa) = 20% unu 0,2.

5. Moasipnasi macca BemiectBa (M) — macca, KOTOpYIO UMeeT 1 MOJIb JaHHOTO BELIECTBA.
Ota BelMYMHA, paBHAs OTHOILIEHUIO MacChl M BEIIEeCTBAa K KOJMWYECTBY BEIIECTBA V, HUMEET
pa3MepHOCTh KI/MOJIb WK I/M0Jb. MolsipHast Macca, BeIpaKEHHAs! B T/MOJIb, YHCICHHO PaBHA
OTHOCHUTEIIFHON MOJICKYJIApHON Macce M; (A1 BEIIECTB aTOMHOTO CTPOCHHSI — OTHOCHUTEIIBHOM
aTOMHOM Macce Ay).
MonsipHyl0 Maccy BelIecTBa MOKHO BBIYHCIUTH, €CIM HU3BECTHBI €r0 Macca m U KOJIUYECTBO
(aucio moneit) v, mo hopmyie:

m=" 3)

COOTBETCTBEHHO, 3Has MacCy M MOJISIPHYIO MacCy BEIIeCTBa, MOKHO PAacCUMTATh YUCIO €ro
MOJIEH:

V=— (4)

M
WJIM HAWUTH MacCy BEIeCTBA M0 YUCITY MOJIEH U MOJIAPHOM Macce:
m=veM (%)

HeoOxoauMo OTMETHTH, 4YTO 3HAUYEHHE MOJSAPHOM MacChl BEIIECTBA OMPEACISIETCS €ro
Ka4eCTBEHHBIM M KOJMYECTBEHHBIM COCTaBOM, T.€. 3aBUCHT OT M: u A Ilostomy pasHbie
BEIIIECTBA NP OJMHAKOBOM KOJMYECTBE MOJIEH MMEIOT Pa3InYHbIe MACCHl M.

6. 3amaun Ha BBIBOJ (OPMYJIBI BEIIECTBA IO JAHHBIM XHMHUYECKOTO aHaiM3a OTHOCHTCA K
rpyIme 3a7a4, KOTOpbIe PEImaroTcs o GopMyIaM.

Jlnst perieHust 3aja4 JAaHHOTO TUIMA HEOOXOAMMO 3HATh MAacCOBBIE JIOJMU 3JIEMEHTOB, KOTOpbIC
BXOJIAT B COCTaB COCAMHCHHUS.

Taxke HE0OXOAMMO 3HATh, YTO OOIIEe COAEp)KaHUE BemecTB B coeauHeHHH paBHO 100%.
[TosToMy MHOTJa B YCIOBHM 3a/1a4l YKa3bIBACTCS COJCp)KaHHE HE BCEX JJIEMEHTOB, C YUIETOM



TOTO, YTO HEW3BECTHOE COJEP)KaHHWE BTOPOTO WM TPETHEr0 DIEMEHTa BCETAa MOXKHO
OTIPEIeNIUTb.
BonpochI 1151 3aKkpenJieHnsl TEOPeTHYeCKOro MaTepualia K NPaKTHYeCKOMY 3aHSITHIO
. ChopMynupyiiTe 3aKOH OCTOSTHCTBA COCTaBa U 3aKOH COXPAHEHHs MAcChl BEILIECTBA.
. Kem u korma 6b11 chopMyIrpoBaH 3aKOH COXPAHEHUS MACChI BelecTBa?
. KeMm u xorma 661 chopmMymupoBaH 3aK0H MOCTOSIHCTBA cOCTaBa?
3agaHus 1J15 NIPAKTHYECKOr0 3aHATHS:
. PemmuTh npeanokeHHble 3a/1a4H.
. [IpaBubHO 0OHOPMUTH UX B TETPAAb /Ul NPAKTUUECKUX U KOHTPOJIBHBIX Pa0OT.
. OTBeTUTH Ha BOIIPOCHI JIsl KOHTPOJIS.
. OTunTaThCA O BHINOJIHEHHON PabOTe MPENoAaBaTENIo.
3ananue 1

—

W N

AW~

OmnpenenuTh MacCOBYIO JIOJIIO B MTPOIIEHTAX a30Ta B COSTUHEHUSIX
(C TOYHOCTBIO /IO COTHIX):

Bapuanr 1 Bapuanr 2

HNO3, N>O N20s, NHsOH

Oopa3zen pemienust 3aganus Ne 1
Brrurcnute MaccoByro OO KHCIOpoaa B opToPochOpHO KHCIOTE, UMEIOMIEH MPOCTEHIITYIO
xumudeckyto popmyiy H3PO4, ¢ TOUHOCTBIO 1O COTHIX.
AJITOPUTM pelIeHHs
Hano: Oprodochopnas kuciora H3PO4
Haijitu: © (0O) - ?
Pemenue
1. U3 Ilepuommueckoit tabmuusl .M. MeHaeneeBa BBIKMCHIBAEM 3HAYCHHS OTHOCHTEIBHBIX
Macc aTOMOB 3JIEMEHTOB, BXOSIINX B COCTaB OpTOPOCcHOPHON KUCIOTHI:
Ar(H)=1 a.em., Ar(P) =31 a.e.m., Ar(O) =16 a.e.m
2. 3anuceiBaeM popmyiny pacuera B oomem suae Mr(H3;POy):
Mr(H3PO4) = ni*Ar(H) + n2*Ar(P) + n3*Ar(O)
3. [loacraBnsieM 3HaU€HUS OTHOCUTEIBHBIX ATOMHBIX Macc 3JIEMEHTOB C YU4E€TOM MOJIb aTOMOB B
dbopMyIy pacuera U BEIYUCIISIEM:
Mr(H3PO4) =3-Ar(H) + Ar(P) + 4-Ar(O)=3-1+31+4:-16 =98 a.em
4. BerancrsieM MacCOBYIO JIOJIIO 3JIEMEHTOB 10 hopmyiie (2):
®(0) =n(0)-Ar(0)-100% / Mr(H3PO4) = 4-16-100% / 98 = 65,31%.
OtBet: ®(0) =65,31%.

3aganue 2
Bapuanrt 1 Bapuanr 2
BriBenute npocreiimryto popmyny Bemiectsa, |Haiiaure npocreiimnyro ¢popmyry
COJZIepXKAIIETO runocyiab(urTa HaTpus, €ClIU COCTaB ATOTO
Na (maccoBast nonst 43,2%), coeuHeHUs crnenyrommii: Na (MaccoBast 1oJis
C (11,3%), O (45,5%). 29,1%), S (40,5%), O (30,4%).
Oo0pa3sen pewenusi 3aganus Ne 2
VYcranosure bopmyny BEIIECTBA, KOTOpOE COCTOUT u3 yriaepoaa

(0 =25%) u amomunus (o = 75%).
AJITOPUTM pelieHust
Jano: o(C) =25% (0,25)
o(Al) =75% (0,75).
Haiitu: ALC,.
Pemenue
1. U3 Tlepuogmveckoit tabmuier J[.M. MenneneeBa BBINTUCHIBAEM 3HAYEHUS OTHOCHUTEIBHBIX
Macc aToMoB 2aeMeHTOB Al, C:
Ar(Al) =27, Ar(C)=12

3Ha‘-II/IT, MOJIAPHBIC MACChI BCIICCTB PABHBI COOTBCTCTBCHHO!
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M(AI) = 27 r/momb, M(C) = 12 r/momnb
2. U3 ycnoBus 3amaun Ham u3BecTHO, 4To ®(C) = 25% (0,25) u o(Al) = 75% (0,75), 3nauur B
100 r BemiecTBa COAEPIKUTCS:
m(Al)=75r " m(C)=25r
3. OmpenenumM, CKOIBKO KOJTHMYECTBA BEIIECTBA COACPKUTCS B 75 T amomuHus: V(Al) ans atoro
BOCTIOJIb3YyeMCs JOPMYIION HaXOXKICHHS KOTMYECTBA BEIIECTBA:
v(Al) = m(AI) / M(Al)
MOJICTABJIsIeM 3HAYCHUS B (DOPMYITY U paCCUMTHIBAEM:
v(Al) =751 /27 r/monb = 2,78 MoIb
4. OnpenenumM, CKOJBKO KOJMYECTBAa BEIIECTBA COJIEPKUTCS B 25 T yriaepoaa s 3TOro
BOCTIOJIb3YyeMCsl JOPMYIION HaXOXKICHHS KOTUYECTBA BEIIECTBA:
v(C) =m(C) / M(C)
MOJICTaBJIsIEM 3HAYCHUS B (DOPMYITY U pacCUUTHIBACM:
v (C)=251/12 r/monb = 2,08 moinb v (C)
v(AlD) : v(C) =2,78 : 2,08
[MonyuuBmiuiicss pe3ynbTaT BhIpaXaeTcs ACCATHUYHBIMH YHCIAMH, IO3TOMY HEOO0XOIMMO
MIPUBECTU PE3YIBTAT K IIEIIBIM.
a) TPUHUMAeM MEHBIIEC YMCIIO YCIOBHO 3a | W MPOM3BOAMM OIEPALHIO JETICHUS OOJBIIEro
YKClia HA MEHbIIEE U MOITy4aeM:
2,78 :2,08=1,34:1
0) B pe3ynbTare JeJEeHUs CHOBA MOJIYUMUIIH JAECATUYHOE YHUCIO, CIIEAOBATEIbHO, HY)KHO UCKaTh
MOJIYYUBIIUICS PE3YJIbTAT MOCIEI0BATEIbHBIM JCIICHUEM MEHbIIEro 4HMcJaa Ha HaTypaJibHbIC
yucna: 2, 3, 4, 5 u T.4., 10 TeX TOp, TMOKa IMOJy4YeHHas TPH JICJICHUU BEIMYMHA HE OydeT
YKJIQIbIBATHCS B OOJIBIIIEM YHCIIE IIETT0€ KOJTMYECTBO pa3.
2,08:2=1,04 2,78 :1,04=12,67 : 1
2,08:3=0,69 2,78:0,69 =4:3
CnepnoBarenbHO, MHAEKCH X U ¥ B hopMmyiie BenlectBa AlxCy paBHbl 4 1 3, COOTBETCTBEHHO.
OtBet: Al4Cs (kapOua aTrOMUHUSA).
Bomnpocsl 11t KOHTPOJIsE
Kaxk nmpakTuuecku HCIOB3YIOTCS 3aKOHBI TOCTOSIHCTBA COCTABa U COXPAHEHUSI MACChI
BemecTna’?
Uro BeIpaxkaeT xummudeckas popmymna?
Uto BeIpaKaeT MpocTeiimas xumuaeckas hopmya’?
Uro BeIpaxkaeT MOJICKYJIsipHast (UCTHHHAS) XUMHUecKas hopmyna?
UTo BRIpa)KAET XUMUYECKOE YpaBHEHUE?
@DopMa KOHTPOJIAA BHINOJTHEHUS MPAKTHYECKOT0 32/1aHUA:
Bommonnennas paGoTa mpeicTaBiseTcs NMPENoJaBaTeNi0 B TETpaad ISl BBIMOJIHEHUS
MPAKTUYECKUX ¥ KOHTPOJIBHBIX pa0dOT MO TUCITUTUTNHE «XUMUSD.

IMMPAKTUYECKAS PABOTA Ne3
Tema: Pacuer Macchl (00bEM, KOJIMUECTBO BEIIECTBA) MPOAYKTa PEaKITUU
1.Ileanb pabdoThI: HAYYUTHCS JI€TaTh PACUETHI 10 XUMUYECKUM (HOPMYIIaM U ypaBHEHUSIM.
2.000pynoBanme: y9cOHUKH, TAOTHIIHI
3.BapuaHTsl 3a1aHNi 1)1 NPAKTHYECKOH padoThI:
1. ITpu B3auMOAEHCTBUU METAITTIMYECKOTO HATPHUsI C BOAOM BhIACIHIOCH 280 M1 BOAOpOAa.
CKOJIbKO TpaMMOB HaTpHsl BCTYIIMJIO B PEAKIIHUIO?
2.Kakoii 00bEM 3TUIIEHA TTOJIYIUTCS TIPU JISTHAPATAINA STUIIOBOTO CIIUPTA, Macca KOTOPOTO
32,21.?
3.Haiitn Maccy aMMuaka, 06b6EM KOTOpPOro paBeH 33,6 m*
4.Cxonbko MoJsieKyn coaepxurcs B 11 r. yrinekucioro raza?
5.Haiitu Maccy 15%10%° Monexy KHCI0pOIa.



6.Kakoe koiamuecTBO ruipoKCcHIa Kaus norpedyercs i Heiirpanuzanuu 0,3 Mot
cepoBogoponaa?
4.IlosicHeHue K padore:
Dopmynvl no xumuu
1.Macca
m=M*n
2.00BEm
V=V *n, rae Vm(MonspHubIil 00beM)=22,4 11
3.Yucno Monexyn
N=Na*n, rne Na(ABoraapo)=6*10** monexyn/mMons
4.KonugecTBo BemiecTBa (MOJIb)
n=m/M; n=V / Vn; n=N/Na
5.Momnspnas macca
M=m/n (r/mMOmB);
S.IIpumep
[To ypaBHenuto peakiiun 2Mg + O2 = 2MgO
paccuuTaiite 00beM KuciIopoaa (H.y.), HEOOXOIUMOTO IS TIOJTHOTO Cropanus 1,2 T MarHus.

Hano: m=1,2r V-x
m(Mg)=1,2r 2Mg + 0, = 2MgO
Haiitu: n = 2MO0Ilb n = 1Moib
V(O2)-? M = 24r/momnb ;
Vm= 22,4 1/M0ab
m =481 V =224n

1,2/48 =x/22,4
x=1,2x22,4/48=0,56n
Otser: 0,56 11
6.Conep:kanue oT4éTa
OT4éT NOMKEH CONEPIKATh:
1.Ha3Banwue paGoThl.
2.1lens paboTHI.
3.3amanue.

4.®opmyibl pacyéra.
5.HeoO6xoauMbIe pacy€Thl.
6.BeiBox o pabore.

HNPAKTUYECKUE 3AHATHUSA Ne 4
Tema: CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIIUN C YHACTUEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIECTB
YueOHas ueb: chopMUPOBaTh MPEJCTABICHUE O PEAKIUAX HOHHOTO 00MEHA HEOPraHUYEeCKUX
Y OPTaHUYECKUX COCIUHEHUHN
YyeOunie 3agauu:
YMeTh COCTaBJISATh MOJIHBIE U COKPAILIEHHbIE HOHHBIE YPABHEHUS HEOPTAHUUECKUX U
OPTraHUYECKUX COCTUHEHUH
YMeTh COCTaBIATh PEAKIMU HMOHHOTO OOMEHA I MNP UI0KESHHBIM CXeMaM
OoOpa3oBare/ibHbIE Pe3yJIbTaThl:
CryneHT AomKeH
YMETb:
- AHAJIM3UPOBATh, CPABHUBATh, 0000111aTh, IeTaTh BBIBOJBI,
- MPUMEHSATHh TEOPETUICCKHE 3HAHMS HA MPAKTHKE.
3HaTh:
XapaKTEepHbIE CBONMCTBA HEOPTAHUYECKUX U OPTaHUYECKUX COETMHEHUI



00 YCIIOBHSIX MIPOTEKaHMsI PEaKIMii MOHHOTO 0OMEeHa.
3agauM NpPaKTHYECKOr0 3aHATHSA:
1. IToBTOPUTH TEOPETUUYECKHIA MaTepHall IO TEME MPAKTUUECKOH paboThI.
2. OTBETUTH Ha BONPOCHI JIs 3aKPETUICHHS TEOPETUYECKOTO MaTepHaa.
3. BBINOAHUTH 3aiaHusl, XapakTEPU3YIOLUE CBOWCTBA HEOPIraHUUECKUX M OPraHUYECKUX
COCTMHEHNN
4. OdopMHUTH OTUET.
Kparkuii TeopeTudyeckuii MaTepuaJl 1o TeMe NpPakTU4eCKOro 3aHATHS:
Peakuuu B BOJHBIX pacTBOpax 3JIEKTPOIUTOB SBISIOTCS PEAKLUAMU MKy HoHaMHU. OHuU
MPOTEKAIOT MPAKTUUYECKH HEOOpATUMO B TEX CIy4asX, KOrja B pe3yabTaTe UX B3aMOACHCTBUS
00pa3yroTCcs MalopacTBOPUMEIE, Ta3000pa3HbIE BEIIECTBA WM CIA00IMCCOIUUPYIONTUE
COEIMHEHMUSI.
Peakiiuu MOHHOTO OOMEHA 3aIMCHIBAIOT B MOJIEKYJISIPHOI (pOopMe, MTOTHOM HOHHO-MOJIEKYIISIPHOI
Y COKpAIICHHOW HOHHO-MOJIEKYJISIpHOU popMax.
B nonHOM MOHHO-MOJIEKYISIpHON (hOpME B BUJIE MOHOB 3aITUCHIBAIOT TOJIBKO CUIIbHBIC
3JIEKTPOJIUTHI, BCE OCTAJILHBIE — B BUJI€ MOJIEKYII. B cokpallieHHO HOHHO-MOJIEKYISIpHOI opme
OCTaBJISIOT TOJIBKO T€ HOHBI U MOJIEKYJIbI, KOTOPbIE IPUHUMAIOT YYacCTHE B PEAKLUH.
[Ipu cocraBnenuu noHHbix ypaBHeHuil peakuuii HEJIb351 3anuceiBath B BUi€ HOHOB:
1. ManopacTBOpuMbIE H HEPACTBOPUMBIE COSAUHEHUS (CM. TaOJIUIy paCTBOPHUMOCTH).
2. Cna0ble 37IeKTPOIUTHI (Clladble KUCIOTHI, c1a0ble OCHOBAHMSI, BOJA)
3.I"'a3000pa3zubie nmpoaykTsl (Hz, O2,Cl2, PH3, SiHa, N»)
4. Tpocteie BemecTBa(S,Zn,AlLF, Bry, 1)
Oxkcuapl (CO, CO2, H20, SOz, SO3,P205)

Bonpocs! 1151 3aKpenJieHnsi TeOPEeTHYECKOro MaTepralia K NPaKTHYeCKOMY 3aHATHIO:

1. Kakue peakiuu Ha3bIBAIOTCS pEeaKIIUsIMUA HOHHOTO 0OOMeHa?
2. B KakoM BHJE 3alUCHIBAIOTCS PEaKLIMU HOHHOTO 0OMeHa?
3. Kakue BelniecTBa HENIB3S 3alIUCHLIBATL B BUJC UOHOB?
3agaHus 1019 NPaKTHYeCKOH padoThI:

3apnanueNel. CoctaBbTe ypaBHEHUSI HOHHOTO OOMEHA B MOJICKYJISIPHOM, TOJIHOW MOHHO-
MOJIEKYJIIDHON W COKpAIIEHHOW HOHHO-MOJICKYJISIDHOH (opMe MEXAYy CIEIYyIOUIMH
BEILIECTBAMM:

BaCL+H>SOs—

BaCl+K2CrOs—

AgNO3;+KBr—

AgNO3+NaCl—

AICl3+NaOH—

Al+HCl—

CH3COOH + NaOH —

HCOOH+ Na —
3apanmeNe2. OcyiiecTBUTE NpeBpalleHus 1no cxeme. CocTaBbTe MOJIEKYJIIPHBIE 1 HOHHO-
MOJIEKYJIIpHbIE YpaBHEHMs peakiuii. Ha30BUTe HCXOIHBIE U TIOJyYEHHBIE BEIIECTBA.
Zn0 2> ZnCl=> Zn(NO3)>~> Zn(OH)2~> ZnCl, = ZnCl3
3aganueNe3. CocTaBbTE MOJIEKYJISIPHBIE 1 HOHHO-MOJICKYJISIPHBIE YPaBHEHUS TPAKTHUYECKU
OCYILIECTBUMBIX XUMHUYECKUX PEAKIUN:
a) kapOboHaT MarHus + XJOPOBOIOPOIHAS KUCIIOTa
0) mutpar pryru (II) + nogun nurus
B) cynbduT ammonus + cynbdar aukens (1)
T') HUTpAT HUHKA + XJIOPU]] ATFOMHHHUS

AJITOPUTM BBITIOJTHEHUS 3aaHUI

1.YT065I COCTaBUTH HOHHO-MOJIEKYJISIPHOE ypaBHEHUE, HYKHO:



N —

SNk

COCTaBUTbh MOJIEKYJIIPHOE YPaBHEHUE pEaKLUU;
-3alMcaTh 3TO YPAaBHEHHE C YYETOM JJEKTPOJUTHYECKOM JUCCOLMAlMU, T.€. CHUIIbHBIE
AJIEKTPOJINTHI 3allUCaTh B BUAE MOHOB, BCE OCTAJIbHBIE BelleCTBAa — B BUE MoseKy. [lonmyunres
IIOJTHOE MOHHO-MOJIEKYJISIPHOE YPABHEHUE;

- HCKJIIOYUTH U3 00€UX YacTel MOJTHOTO HOHHO-MOJIEKYJIIPHOTO YPAaBHEHUSI OMHAKOBBIE HOHBI,
-3aMKcaTh COKPAIICHHOE HOHHO-MOJIEKYJIIPHOE YPABHEHUE B OKOHUATEIILHOM BHJIE.

IIpumep. CocTaBbTe MOJEKYISIPHOE U HOHHO-MOJIEKYJISPHOE YpaBHEHMsI B3aMMOJCHCTBHS B
pactBope mexay CuSO4u NaOH.
Pemenue.
CocraBisieM ypaBHEHHE PEaKIIMU B3aUMOJICHCTBHUS BEILIECTB B MOJIEKYJISIpHOH (popme:

CuSO4+ 2NaOH = Cu(OH); + Na2SO4
[To Tabmuite pacTBOPUMOCTH COJICM B BOJE YCTAHABIMBAEM, YTO K CHIJIBHBIM JSJICKTPOIUTAM
oTHocsaTCcsl pacTBopuMble B Bome coiau CuSOs m NaxSO4, Cu(OH), — mamopactBopumoe
coenquHenue, NaOH — cuibHBIN JIEKTPOIIUT.
CocTaBuM MOJHOE MOHHO-MOJIEKYJSPHOE ypaBHEHHUE, 3alMCaB PAacTBOPUMBIE CONH U CHUIIbHOE
OCHOBaHUE B BUJEC HOHOB, a ocafok Cu(OH), B BUIe MOJIEKYIIBI:

Cu** + SO4> + 2Na" + 20H = Cu(OH), + 2Na" + SOs*
Hckrouaem u3 06enx yacTed MOJTHOTO HOHHO-MOJIEKYJISIPHOTO YPaBHEHUSI OJJUHAKOBBIE HOHBI
Cu?" + S04> +2Na" + 20H = Cu(OH), + 2Na* + SO4>
3anuchiBaeM COKpaIIeHHOEe HOHHO-MOJIEKYJIIPHOE ypaBHEHUE:!
Cu*" + 20H = Cu(OH)2

2.0cymiectBuTh npespaiicaue o cxeme: FeCl; > Fe(OH)s
B nanHOM ci1y4yae MCXOIHOE BELLIECTBO PACTBOPUMO B BOJE (CUIIbHBIN AJIEKTPOJIUT), @ IPOAYKT
peakuuy — HepacTBOPUMOE BellecTBO. [Ipu 3TOM ycoBUM yXkKe YUTEHO BBIIOJIHEHUS OJHOTO U3
YCIIOBUH TIPOTEKAHUs peakiuu 0OMeHa 10 KoHIa. EquHCcTBeHHAas 3a1a4a — mo100paTh
MPaBWJIBLHO BTOPOE UCXOHOE BelecTBO. OHO AOJKHO coaepkaTh ruapokcui-uon OH™, BTopoe
yCIIOBHE — BEIIECTBO JOJHKHO OBITH pacTBOpUMBIM. CrenoBarenbHo, Kk FeCl3neo0xoanmo
npubaBuTh pactBop mienoun (NaOH, KOH, Ba(OH); u T.1.)

FeCl; + 3NaOH = Fe(OH)3 | + 3NaCl

Fe’" + 30H = Fe(OH)s |
HNHcTpyKuus 10 BHINOJTHEHUIO MPAKTHYECKOH padoThl

[IpounTaiiTe KpaTKuii TEOPETUUCCKUNM MaTepHal MO TeMe MPAKTHIECKOM pabOTHI.
Y CTHO OTBETHTE Ha BOIPOCHI AJIsl 3aKPEIIEHHS TEOPETUUECKOT0 MaTepuaia K MPaKTUYECKOMY
3aHATHIO.
BHuMarenpHO NpOYUTANTE YCIOBUE KAXKIOT0 3aJaHus.
BrimonHuTe 3a1aHNs Ha YEPHOBHUKE.
[IpoBepbTe NpaBUIBLHOCTD BBITOJIHEHUS 3aJaHUS.
YOeauBuInce, 4To 3a/1aHNsI BBIMTOJIHEHBI MPAaBUILHO Ha YEPHOBUKE (B pabouei TeTpaan),
AKKypaTHO CIUIIUTE UX B YUCTOBUK.

Yka3aHus no BLINOJHEHUIO 3aJaHMIi:
1. Ilpu BeimonHennu 3aganus Nel HEOOXOAMMO COCTaBUTH ypaBHEHUS PEAKIUH HOHHOTO
0oOMeHa MEX]ly BEIIECTBAMU B MOJIEKYJISIPHOM, TOJIHOW MOHHO-MOJICKYJIIPHOW U COKpPAIICeHHON
MOHHO-MOJIEKYIISIpHOU (hopme.
2.1Tpu BeIOTHEHUH 3aaHusT Ne2 OCYIIECTBUTH MPEBPALIEHHUS IO CXEME, HAIlUCaB
MOJIEKYJIIPHbIE 1 HOHHO-MOJIEKYJISIpHbIE YPaBHEHUSI pEaKIInii; Ha3BaTh UCXOIHBIC U
MOJTy4YeHHBIE BEIIECTBA.
3. Ilpu BemmonHeHuu 3aganusi Ne3 COCTaBUTH MOJIEKYJISIPHbIE U HOHHO-MOJIEKYJISIPHBIC
YpaBHEHHUS MPAKTUUYECKH OCYIIECTBUMBIX XUMUYECKUX PEAKIUH.

ITPAKTUYECKAS PABOTA Ne 6



Tema: CoctaBieHne MOTHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYII OPraHUYECKHX BEIECTB
OTJIENBbHBIX KJIACCOB, UCIIOJIb3Ys MX HA3BAHUS 110 CUCTEMATHYECKON HOMEHKIIATYPE.

[leab: 3akpenuTh 3HAHUSA IO TeMe «YTIEBOAOPOABI», OBIAAETh HABBIKAMHM  COCTABJICHUS
CTPYKTYPHBIX ()OpMYJ OPraHMYECKUX COEIMHEHWH, UCIOJIb30BaTh IPaBUIIa CUCTEMATHUECKOU
HOMEHKJIATypbl IIpU UX Ha3BaHUU. OBIaJE€Th HABBIKAMM PELICHUS MPOCTEHIIMX XUMHYECKHX
3aj1ad.

OOGopynoBaHue:  IIAPOCTEP>KHEBBIE MOJICIIM OPTAaHUYECKUX COCTUHEHUH.

COIAEPKAHUE OTYETA:
1. BemonHnenue u oopMIICHHE TPAKTHIECCKON PaOOTHI.
2. 3amura npakTH4ecKoi padoTsbl.
MNOPAAOK BbBIIIOJTHEHU S :
1. BeImomHUTE MPaKTUYECKYIO Pa0OTy COTIACHO MHCTPYKIIMU U CBOEMY BapHUaHTY, PEIINTE
3aJlauH.
2. OTBeThTE Ha NPEAIAraeMble BOIIPOCHI.
BoinosiHeHue padoThi:
Bapmuanr 1
«Homenxknamypa opzanuyeckux coeounenuil. Pewenue 3adaw

1 BapuaHT

1. Hanumure ¢gopMyJibl BeuecTs
Ilponan HoHaH MeTaH rekcaH OyTaH

2. JInuHa cBSI3M AJIKAHOB

1) 0,154 am; 2) 0,134am ; 3) 0,120 aMm

3.Buabl ruOpuan3aniu  aJIKeHOB

1)Sp  2)sp*  3)sp’

4 DHeprus CBsI3M AJIKHMHOB

814 x]Jx/m; 2) 612 xJx/™m; 3) 347 xkJx/m

5.Ha3Banue yrjeBoaopoaa, ¢popmyaa koroporo CsHiz
1) sran; 2)menrtan; 3)O0yran; 4) npomaH

6. U3o0MepoM OKTaHAa SIBJIAIETCH:
1) 2,3-gumerunrentan; 2) 2,3-AuMeTUIOyTaH;
3) 2,3-numerunnenrtad; 4) 2,3-TUMETHITEKCaH.

7. T'omoJi0roM 2,3-1TMMETUIOKTAHA SIBJISIETCSI:
1) 2,5-numerunrentan; 2) 3,3-auMeTUnOyTaH;
3) 2,3-numetunnentad; 4) 2,4-TAMETHITEKCaH.

8. Hanumure ¢gopmyJ/ly OpraHudecKux BelecTn
a.) 2-metunbOyrana, 0) 2-xjopataHa, B) 2,2,3-TpUMETWINCHTAHA, T) TETpaMETHIMETaH
11)2METHIITEKCEeH3




9. HanummTe HA3BaHWe OPraHUYeCKHUX BellecTB
a)CH3—-CH2-CH_-Cc=C-CH2-CH2-CH3

U
CH3
0) CH,;
l
CH; - CH, - C - CH, — CH;4
]
CH,
B) CH3 —CH2 — CH2 — CH - CH2 — CH3
U
Cl

r) CH, = CH - CH, - CH,~ CH, — CH,

«Homenxknamypa opzanuyeckux coeounenuil. Pewienue 3adaw

2 BapHaHT

1 Hanumure ¢popmyJibl OPraHn4ecKnx BeuecTn
DTaH IEeHTaH JCKaH TICIITaH OKTaH

2. JIIMHA CBSI3H AJIKHHOB

1)0,154 am; 2) 0,134am ; 3) 0,120 M

3. Buabl ruOpuan3zanuu  aJKaHoB

DSp  2)sp2 3)sp?

4. JHeprus CBfA3M AJIKEHOB

1)814 xJhx/m; 2) 612 x]Jlx/m; 3) 347 xJx/m

5.HasBanue yriesoaopoaa, ¢popmyaa koroporo CsHs
1) stan; 2) mpoman; 3) OyTtaH ; 4)1neHTaH

6. U3omMepoM rentaHa siBJisieTcs:
1) 2,3-qumerunrentan; 2) 2,3-mTUMeTUIOYTaH,
3) 2,3-numetunnentad; 4) 2,3-TUMETHITEKCaH.

7. 'omosorom 2,4-1MMeTHJIOKTAHA SABJISETCA:
1) 2,5-numerunrentan; 2) 3,3-muMeTUNIOyTaH,
3) 2,3-numetunnentad; 4) 2,4-TAMETHITEKCaH.

8 Hanmmmure (popMyJIbl OPraHu4YeCcKUX BellecTs
a) 2-MeTuineHTana, 0) 2-Opommponana, B) 2,3-IUMETHIITNICHTAHA,
r)3,3 nuatun 4 nponwirentenl )2 merun 2,4,4 TpuMeTunrenTal

9. Hanumure Ha3BaHHeE BELECTB
a)CH3-CH-C I CH

O

CH3

6) CH;—CH—C [1 CH
0
CH3 - CH,

8) CH; — CH - CH - CH,4
0 O




Cl Cl
T) CH,
N
CH; — CH, — CH, — CH - CH;4
J
CH;

IMPAKTUYECKAS PABOTA Ne 7
Tewma: PacueTs mpocTeiimieit GopMybl OpraHUYECKON MOJICKYJTBI HCXOMS U3 DJIEMEHTAPHOTO
cocraBa
[IpocTerimas (amoupuyeckas) hopMyJia HOKa3bIBAET, ATOMBI KaKMX 3JIEMEHTOB M B KAKOM
COOTHOIIIEHUH BXOJST B COCTAaB BEIIECTBA.
MonekynspHas ¢gopmyjia MOKa3bIBaeT, CKOJIbKO aTOMOB Ka)JJOTro 3JE€MEHTa BXOIAT B
COCTaB MOJICKYJIBI.
Nunexcel B MOeKyIsipHON (hOpMyIie B 1I€JI0€ YUCIIO pa3 OoJbliie, 4eM COOTBETCTBYIOIINE
WHJICKCHI B TIpocTeitieii hopmyrre.
Hamnpumep: monexynsapuas popmyina stana — C2He, a mpocteiimmas CHs.
s yctaHoBneHUs: (pOpMysT OpraHMYECKUX BEUIECTB MO MACCOBBIM JOJSM HCIOJIB3YIOT
PAl OCHOBHBIX (HhOPMYII.
Ecin BemectBo umeer cocraB CxHyO. (X,y,z - KOIMYECTBO aTOMOB D3JIEMEHTOB) U
W3BECTHA €0 OTHOCUTEIbHAs MoOJIeKyispHas macca (Mg, T/MOJb), TO MaccoBOE COJEpKaHUE
Ka)XJ0T0 JJIEMEHTa HaiieM o gopmyre:

‘A
®, =100 %
MR
‘A
®, =L 28100 %
MR
‘A
®, = 220100 %

M

R

OTHOocHUTENbHAS IUIOTHOCTL IIOKA3bIBAE€T BO CKOJILKO pa3 MOJIsIpHasA MacCa OOHOTO
BEIIECTBA OOJIbIIIE, YEM JIPYTOTO:

M

M

rae Mi, M, — momnsipHast macca | 1 2-ro BemiecTBa, r/MoJlb.
Hanpumep: MOXHO paccunTaTh MOJIEKYJISIPHYIO MAacCy BEILIECTBA, €CIM U3BECTHO, YTO €r0
OTHOCHUTEJIbHAs INIOTHOCTh 110 BOJOpOy paBHa 31:

1

D=

2

M
D _ pemeetsa s N[ — DH2 . 1\/_[H2 =31-2=62 F/MOJIIJ

H, BEILECTBA
H,

[TnoTHOCTP Ta3a ¢ W3BECTHON MOJSIPHOM Maccoil (Mrasza, I/MOJIb) MOXKHO PacCUUTaTh IO

dbopmyre:
M

TA3A

p TA3A V

m

rie Vi — MOJISIpHBIN 00beM paBHbIH 22,4 1/MOJb.
IIpumepsl pemieHus 3aaa4
3amaua 1
OmnpenenuTh TPOIEHTHOE COAEP)KAHWE Yriiepoja M BOJOpoja B H-remraHe. PaccumrtaTh
OTHOCUTEJIbHYIO TIOTHOCTD 110 BOJIOPOIY M BO31yXy. OmpenenuTs Kakas Macca, 1 Kakoil o0beM



CO2 u H2O obpasyercs mpu moiaHoM cxkuranuu 10 T renraHa, Kakoil o0beM KHCIOpoaa s
3TOTO MOTpedyeTCs.

Pemienue:

HopmainbHplii renTal UMEeT CIIeAYIONTYI0 MoJIeKysspHyto hopmyny C7Hje.

PaccuntaeM MOISIpHYIO Maccy renTaHa:

M(C,H,,)=x-Ar(C)+y-Ar(H)=7-12+16-1=100 r/moub
Haiinem maccoBoe copepxanue B % KakJ0ro 3JI€MEHTa:

Cx-Age 7-12

O 100 % =———-100 =84 %
100

R

A :
o, =3 Am 000, =101 1001694
M 100

R
PaccunTaem ero OTHOCHUTCIIbHYIO IJIOTHOCTD!:
M(C,H,) 100
M(H, ) 2

_ M(C,H,;) 100 345

BO3 — M( = )
Bo3ayxa) 29
3anuiieM peakiuio MOJIHOTO C)KUTAHUS FenTaHa:
C/Hig+11 O2 — 7 CO2 + 8 H,O

Pemnts nanHyto 3aga4y MOKHO 1O MPONOpIuu. JJisg 3TOro UCIOIb3yeM BCE U3BECTHHIE JaHHBIE:
HaJ BEUIECTBOM IIMIIEM €ro M3BECTHYIO Maccy, MOJl BEIIECTBOM MOJSPHYIO Maccy WId
MOJISIPHBINA 00BEM (TSI Ta3a) C YI€TOM CTEXHOMETPHH:

D

10r X y
C/Hi+110,—>7C0O; + 8 H,O
100 r/mMob 7-44 r/mons  8-18 r/moIB

CornacHo MOJIy4eHHOMY YPAaBHEHUIO PACCUUTAEM MacCy MPOAYKTOB:
101 -7 - 44 r/momnb

x(CO,) = =30,8T
100 r/momb
10r-8-181/
y(H,0) = —— IMOT> _ 14471
100 r/momB

s pacdera oObeMa MOJSYYMBIIETOCS YIJIEKUCIIONO raza U TpeOyeMoro KHCIOopo/aa HW3MEHUM
MMEIOIIHECS TaHHbIE:

10r X y
CHie + 110, — 7 CO2 +8 H20
100 r/Moma6 11-22,4 a/monb 7-22,4 1/Monb
CornacHo MOJIy9eHHOMY YPaBHEHHUIO PACCUUTAEM 00HEM BEIECTB:
10r-11-22.4
%(0,) = Or , JI/MOJIL:24’64H
100 r/Mo1b
10r-7-22,4 1/
y(CO,)=——— =0 15680
100 r/Momb
OtBet: wc=84 %; wu=16 %; Du=50; Dpo3n=3,45; m(c02)=30,8 r; mm20)=14,4 1; V(co2)=15,68 1;
V(02)=24,64 1.
3amaua 2

Breruncnure smmupudeckyro (HopMysy COCIUHEHHS, WMEIOIIET0 CICIYIONIUN MPOICHTHBINA
cocras: C — 30,70 %; H— 3,82 %; Cl — 45,23 %; O — 20,25 %.

Pemrenue:

s pacdera SMIUpHYecKod (HopMyibl HEOOXOTUMO COCTaBUTH COOTHOIIEHUE CIICTYIOIIETO
BUJA:



rae X, Y, Z, QQ — onpenensieMblil 3JIEMEHT, COJIepXkKAIIUiics B OpraHUYecKoM BemiecTBe; M —
MOJISIpHAsE Macca OMpENeIsieMOro »JJeMeHTa, TI/MOJIb;, ® — TIPOIIGHTHOE COJEp’KaHUE
OIIPEAEIIAEMOr0 IEMEHTA, Yo.

Jlns1 Hatero onpenenseMoro COeIMHEHUS MOTyYnM:

M_:M_ :M—l:M— 121 ‘355 1e =2,55:3,82:1,27:1,27
c H ci o :
Bribupaem u3 moiay4duBIIErocs COOTHONIEHHSI MUHUMAaJIbHOE 3HAYeHHE (U1 HAC OHO COCTaBUT
1,27) u MoguduuupyeM COOTHOIIEHHE TaKHUM 00pa3oM, YTOOBI MUHHMAaJIbHOE 3HAYEHUE CTaJo
paBHo | (B HameM ciydae nenum Ha 1,27):
2,55 3,82 1,27 1,27
1,27 1,27 1,27 1,27
Takum 00pa3oMm, Mbl HAILIM KOJUYECTBO AaTOMOB KaXJOTO JIIEMEHTa, COJEpXKAIerocs B
aHAIM3UpyeMoM coennHeHuU. OHO OyAeT UMETh CIIEAYIOIUN BU/I:
CH,Cl,0, C,H,CIO

CrnenyeT MOMHHTb, 4TO MpocTeiiiias ¢GopMyiia MOKa3bIBA€T aTOMbI KaKHX 3JIEMEHTOB U B
KakOM COOTHOIIEHHWH BXOJSAT B COCTaB BEIIECTBA, MMOITOMY OHAa HE MOXET HUMETh JPOOHBIX
uHIekcoB. Hampumep, ecinm mocne pacdyeToB Bbl NOAydwsn coenauHeHue coctaBa CHi3ssa
HE00XO0/IMMO TOCTENIEHHO YMHOXKaTh 00a KO3 HUIIMEHTa Ha OJJHO YHCIIO ISl TIOTYUYEHHUS LEeNbIX
naaekcoB: CHz 34 = CoHa s = C3Hs.
Ortser: CoH3ClO.
3amgaua 3
BriBenuTe npocreiinryto ¢popMyiy BemiecTsa, MpH MOJIHOM CKUTAaHUHM KOTOPOTO rostyueHo 1,54 T
CO2 1 4,48 r SOo.
Pewienue:
3anuineM peakluio MOJHOTO COKUTaHUs ONPEAEIIEMOro BellecTBa:

CxSy + (X+Y) O2 - X CO2+Y SOz
Pemuth nanHyio 3aa4y MOXKHO 110 IpONOpIuH. [[j1st 3TOro uCnoab3yeM Bce U3BECTHBIEC JaHHbBIE:
HaJl BEIIECTBOM IIMIIEM €ro H3BECTHYI0 MacCy, IOJ BEIIECTBOM MOJISIPHYIO MacCy WU
MOJISIPHBIH 00beM (U151 Ta3a) ¢ y4eTOM CTEXHOMETPHUH:
1,54r 448 T
CxSy +(X+Y) 0, —» X CO2+Y SO
44 r/monb 64 r/™MoIb

2,55:3,82:1,27:1,27 = =2:3:1:1

CocTaBuM NPOMOPIHIO IO MPOTYKTAM:
1,54 4,48
44 64
Haumensiee 3naueHue npuHUMaeM 3a 1, ocTaiabHble paCCYUTHIBAEM OTHOCUTENBHO HEro:
0,035 0,07 1
0,035 0,035
CnenoBatenpHo, X=1 u Y=2. [Ipocreiimas popmyna coequnenus CS,.
CrnenyeTr NOMHUTB, YTO MCCIEAYEMOE BELIECTBO MOXKET COAEPKATh KUCIOPO/, TOTAA 3TO JOJIAKHO
YUUTBIBATHCS MPU COCTABICHUH €T0 MPEANONI0KUTETbHON (POPMYITHI.
Ortgert: CSo.
3agaua 4
[Ipu cxxuranum 5,00 mr Bemectsa Boaenuinock 16,92 mr COz u 3,46 mr H2O. MonexkynspHsiii
BEC MCCIIEAyeMOoro BemecTBa papeH 78. Onpenennure MOJICKYIApHYIO (hOpMYITy BEIIECTBA.
Pemenue:
Hawm u3BecTHBI Macchl 00pa3oBaBIIMXCS MPOAYKTOB, HA OCHOBAHHWHU 3TOr0 PAacCUUTAaEM MaccChl
00pa30BaBIIMXCS JIEMEHTOB — yriepoja U Bojopoaa. [t 3Toro paccuntaeM MacCOBYIO JIOJIIO

=0,035:0,07




JAHHBIX 3JICMCHTOB B COOTBCTCTBYIOH_[I/IX BCIICCTBAX C y‘IeTOM CTGXI/IOMeTpI/II/I nu YMHO)KI/IM €C Ha
Maccy BeIeCTBa, COJACPIKAIIETO JAHHBIN 3JIEMEHT:

o(C)= x{C)M(C) 112 _ 0,273 m(C)=(C)-m(CO,) =0,273-16,92 = 4,62 mr

M(CO,) 44
o(H)= x(H)-M(H) _2:1_ 0,111 m(H)=o(H) - m(H,0) =0,111-3,46 = 0,38 mr
M(H,0) 18
PaccunTaeM MaccoByIO JIOJTIO0 KaXJ0TO AJIEMEHTA B UCXOJHOM BEILIECTBE:
o(C)= m(C) 09— %62 1000240
mi|BelecTBa 5
m(H):LH)-IOO: 038 100=7,6%
m(BemeCTBa)

Tak kak cyMMa MacCOBBIX JOJIEH yriiepoaa U BOJOPOJia B aHATU3UPYEMOM BellecTBe paBHo 100
%, cienoBaTeNbHO, BEUIECTBO HE COJAEPKUT JIPYTUX AJIEMEHTOB (HallpuMep, KUCIOPOIa).

3Hasi MacCOBYIO [IOJII0 KaXJIOrO0 D3JEMEHTa W MOJEKYISIPHYI0 Maccy BEIIeCTBa MOKEM
paccuuTaTh KOJIMYECTBO KaXKI0TO AJIEMEHTa B HEM:

mC:X'Mi‘A“RC.l()O% = x=

R

o.M, 924-78
Age-100%  12-100

o =L 28 1000, = yo My _TOTE_¢
M, Ay -100%  1-100
CrnenoBatenbHo, X=6 u Y=06. [Ipocreiimas popmyna coequnenus CsHs.
OtBet: CeHe.
3agaua 5

BriBenuTe MonekymnspHyo GopMmyiy razoo0pazHOro BemiecTa, umeromero cocra: C=82,8 %;
H=17.,2 %, ecau u3BecTHO, uTo 1 11 3TOrO ra3za Becut 2,59 r (mpu H.y.).
Pemenue:
s pacuera HEOOXOIMMO Y3HATh MOJEKYISPHYIO MAacCy BEILECTBa, JJISl 3TOTO HCIOJIb3yeM
IPOTIOPILHMIO Yepe3 MOJIM BEIIeCTBa:

V. m m-V_~ 259.-224
n=—=— = M= =

V. M \Y 1

o.M,  82,8-58 4
Ago-100%  12-100
o, = y-Agy 100% = y= oy Mg 17,2-58 10
M, Ay -100%  1-100

CrnenoBatenpHo, X=4 1 Y=10. IIpocreiimas dhopmyna coenunennst C4Hio.
Ortget: C4Hio.

=58 r1/mMO0IB

o, = X B8 000, = x=

R

IHPAKTUYECKAS PABOTA Ne8

Tema: CocraBieHHe CXE€M peakiMi, XapaKTepU3YIOIUX XUMHUUYECKHE CBOMCTBA OPraHUYECKUX
COGI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB

1 BapuaHT

1) IlpoBenute peakiuu, XapakTepHbIe IJIS TJIIOKO3bI, UCIONB3Yys B Kaue€CTBE peakTHUBa OJHO
XUMHUecKoe coequHeHne. OMUIINTe YCIOBUS MPOBEACHUS U NMPU3HAKH PEaKlui, COCTaBbTE MX
YpaBHEHUS.

CrenaiTe BBEIBOI.



2) Wcnonp3yss OOMH U TOT XK€ PEAKTUB, SKCIEPUMEHTAIbHO pPAcCHO3HANTE BBIAAHHBIE BaM B
MIPOHYMEPOBAHHBIX MPOOUPKAX 0€3 ITUKETOK BEIIEeCTBa: pacTBOp GopMalbIeriuaa U IIUIepUHA.
Onummre ycaoBus IPOBEACHUS U IPU3HAKU PEAKIIMM, COCTaBbTE UX YPABHEHMSL.

CrenaiTe BBEIBOI.

2 BapuaHT

1) IIpoBeaute peakuuu, xapakTepHsle Uit 6eakoB. ONUIIKTE yCI0BUS MPOBEACHUS M IPU3HAKU
peaKuui.

CrenaiTe BBEIBOI.

2) DKCHepuMEHTaJIbHO paCIO3HalTe BbIJIAaHHBIE BaM B IPOHYMEpPOBAHHBIX NpoOupkax 0Oe3
ITHKETOK BEIEeCTBA: KPaXMaJIbHBIN KJIEHCTEP U INIULEPHUH.

Onummre ycaoBus IPOBEACHUS U IPU3HAKU PEAKIIUM.

CpenaiTe BBEIBOI.

3 BapuaHT

1) IlpoBemuTe peaknuu, XapaKTEPU3YIONIME XHWMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTHI.
Onumure ycaoBus IPOBEACHUS U IPU3HAKU PEAKIIMM, COCTaBbTE UX YPABHEHMSL.

CrenaiTe BBEIBOI.

2) DKCHnepuMEHTaJIbHO paCIO3HalTe BbIJAaHHBIE BaM B TPOHYMEpPOBAHHBIX MpoOupkax 0e3
JTUKETOK BEIIECTBA: PAaCTUTEIbHOE M MalIMHHOE Macja. ONuIMTe YCIOBUS NPOBEIEHUS U
IIPU3HAKU PEAKLUN.

CrenaiTe BBEIBOI.

4 papuant 1) Ilpeanoxute M HSKCHEPUMEHTAIBHO IOJITBEPIUTE CIIOCOOBI pacro3HaBAHHS
cTeneHu crenoctu s0sok. [Ipeanonoxure, kak co3peBaeT s0JOKO: OT LIEHTpAa K Kparo HIH
HA000pOT.

Jlokaxxute CBOE MPEANON0KEHNE IKCIIEPUMEHTAIIBHO.

2) DKCHepuMEHTaJIbHO paclO3HaiTe BbIJAaHHBIE BaM B IPOHYMEpPOBAHHBIX MpoOupkax 0Oe3
JTHKETOK BEIIECTBA: PACTBOPBI €axapo3bl M TIIHOKO3bl. ONUIINTE YCIOBUS NPOBEIEHHUS U
IIPU3HAKU PEAKLUN.

CrenaiTe BBEIBOI.

OtBer

1 BapuaHT

1) Ilpu H. y. r1r0KO3a BCTYNAET B PEAKIMIO CO CBEXKEOCAXKAEHHBIM ruapokcuaom Meau (II), mpu
3TOM 00pa3yercsi pacTBOPUMOE COEIMHEHHE SIPKO-CHHEro liBeTa. B JaHHOH peakuuu Iiroko3a

BeET ce0sl KaKk MHOTOQTOMHBIN CITHPT.

O O
Y4 t 7

CH,OH—(CHOH),—C + 2Cu(OH),—= CH,OH~— (CHOH)—C # Cu, O + 2H,0

H \( JH
[Ipn HarpeBaHuM IUIIOKO3a OKHUCISETCS B IVIFOKOHOBYIO KHUCIIOTY CBEKEIPUTOTOBIECHHBIM
ruapokcuaoM Meau (I1). B nanHo# peakiuu riroko3a BeAET ceOst Kak abIer I,
BpIBOA: B 3aBUCHMOCTb OT YCJIOBMHM IPOTEKAaHUs PEAKLUUU IJHOKO3a IIPOSIBISET CBOMCTBA
IIPUCYILAE MHOTOATOMHBIM CIIUPTaM MJIU aJIbAETHIAM.
2) @opmanbpleru]l NpU HArpeBaHUU B IIEIOYHOM Cpele BCTyNaeT BO B3aMMOJAEHUCTBHUE CO
cBeXeoCaxAEHHBIM ruipokcuaomM menu (II), mpu 3Tom romy0oi LBeT ocajka M3MEHSAETCS Ha
KAPIUYHO-KPACHBIN B pe3ynbTare o0pa3oBanus okcuaa meau (I).
HCHO + 2Cu(OH)2 t, NaOH — HCOOH + 2Cu20 + H20
'munepun BcTynmaeT BO B3aMMOJEHCTBHE CO CBEXEOCAKIEHHBIM Tuapokcunom wmeau (II) B
IIEJIOYHON cpelie, MpH 3TOM 00pa3zyercs pacTBOPUMOE COEIMHEHHE, KOTOPOE OKpPALIMBAET

pPacTBOP B SIPKO-CUHMIA LIBET.

H,C—OH H,C—O._ H:jo—{:H2
2H{:3—OH + Cu(OH), == Hu:::—oj:su“‘“o—f::H + 2 H,0
H,C—OH H,C—OH  HO—CH,



BeiBoa: anpreruapl Mpu HarpeBaHWW M MHOTOATOMHBIE CIHUPTHI MPH KOMHATHOW TeMIlepaTrype
BCTYNAIOT BO B3aMMOJICHCTBHE CO CBEXEOCAKIEHHBIM TuApokcuaoM menu (II) B memounoi
cpene, MpU ATOM C albJETHAaMU HaOJIOIaeTCs M3MEHEHHE OKPAaCKH OCajJKa Ha KUPIHYHO-
KpacHbId, a C MHOTOQTOMHBIMU CIUpPTaM HaOJI0JIaeTCsl pacTBOPEHUE OCaJlKa U OKpallliBaHUE
pacTBOpa B SIPKO-CUHUI LIBET.

2 BapuaHT

1) PactBop OenkoB moj AEWCTBHEM CBEKEHMPHUTOTOBIECHHOrO ocaaka ruapokcuma menu (II) B
mIeJIOYHOM cpene naér QuomeroBoe okpammBaHue. Ilpum nelictBum Ha pacTBop Oenka
KOHIICHTPUPOBAHHOW A30THOM KHUCIOTHI o0Opa3yercss Oenblii  0CaZoK, KOTOPBIH OBICTPO
npuodperaeT KENTYIO OKpacKy, a MpU J100aBIEHUU BOJHOTO pacTBOpa aMMHaKa CTaHOBUTCS
OpaHKEBBIM.

BbiBon:  KauecTBEHHBIMM  peaklMsM Ha OeJlKM  SBJISeTCS MX  B3aUMOJEHCTBHE €O
CBEXKETPUTOTOBJICHHBIM ocankoM ruapokcuga meu (II) (pumoneroBoe okpammBanue), u
B3aMMOJICICTBUE C KOHIIEHTPHUPOBAHHOW a30THOM KHCIOTOM (JKENTOE OKpallMBaHHWE) U
MOCIIEAYIONUM T00aBIICHUN PacTBOpa aMMHUaKa (OpaHKEeBOE OKPAITUBAHUE).

2) B mpoOupku ¢ KpaxMaJbHBIM KJICHCTEPOM M TIUIEPUHOM J00aBUM IO 2-3 KaIjld pacTBOpa
foga. B mpoOupke ¢ KpaxMallbHBIM KJIeHcTepoM OyneT HabIoAaThCsl OKpaliuBaHUE pacTBOpa B
CUHUII 1IBET, a B MPOOUpPKE C TIUIEPUHOM BHAUMBIX U3MEHEHUN HAOII0qaThCs HE OYyIeT.

BbIBOJ: Ka4yeCTBEHHOM pEakLMEW HAa Kpaxmall sBISIETCS €ro B3aWUMOJEHCTBHE C HOIOM —
Ha0JI0/1aeTCsl MHTEHCUBHOE CUHEE OKPAlllMBaHUE.

3 BapuaHT

1) Xumudeckue CBOWCTBAa YKCYCHOM KHCIOTHI 3/€Ch y Bac MOTYT OBITb CBOM peakiuw!
Pearupyer ¢ akTUBHBIMU METaJUIAMU C O0OPAa30BaHKUEM alleTaTOB U BBIICTICHUEM BOJOPOIA:

Zn + 2CH3COOH — (CH3CO0O0)2Zn + H27

Pearupyer ¢ okcuaaMu MeTaioB ¢ 00pa30BaHUEM alleTaTOB M BOJIBI:

ZnO + 2CH3COOH — (CH3CO00)2Zn + H20

Pearupyer ¢ ocHOBaHUSIMU C 00pa30BaHUEM all€TaTOB U BOJIbI:

Zn(OH)2 + 2CH3COOH — (CH3C00)2Zn + 2H20

Pearupyer ¢ kapOoHaTOM KasbIlus, C 00pa3oBaHUEM ra3a:

CaCO3 + 2CH3COOH — (CH3CO0O0)2Ca + H20 + CO21

Cropaer B Bo3ayxe:

CH3COOH + 202 — 2H20 +2C02

B npucyTcTBHM KOHUEHTPUPOBAHHON CEPHOM KHUCIOTHI BCTYIAE€T BO B3aUMOIECHCTBHE CO
CIHUPTaMHU, C 00pa30BAHNEM CIOKHBIX F(PUPOB:

CH3COOH + C2HS5O0H ‘overset(H 2SO_(4"(xonu.)"))(2)" CH3COOC2HS + H20

BbiBon: yKkcycHast KHCIIOTa MPOSIBISIET CBOWCTBA HEOPTaHWYECKUX KHUCIOT, @ TaKXKE MPOSBISET
CBOWMCTBA TMPUCYIIUE TOIHKO KAapOOHOBBEIM KHCJIOTaM (peakius TOPeHHsl M peakius
aTepudUKaIIN).

2) MammHHOe Maciio COCTOUT M3 MPENIEIbHBIX YIIEBOAOPOIOB, @ PACTUTEILHOE UMEET B CBOEM
COCTaBe OCTATKH HETPEAETbHBIX KapOOHOBBIX KUCIIOT.

3HAYUT Pa3TMUUTH OTH JBa MAacjia MOXXHO C TIOMOIIBbIO OpPOMHOW BOJBI, mpu €€ n00aBICHUHN B
MpOoOUPKY C PacTUTEIBHBIM MaciioM OyaeT HabaromaTrhcs obeclBeUMBaHWE OPOMHOW BOJIBI, a
npoOUpKe ¢ MaMalTMHBIM U3MEHEHUI He IPOU30UIET.

BriBoa: pacTuTenbHbIE Maciia coaepKaT ABONHBIE CBSI3H.

4 BapuaHT

1) Yem GoubIire criesoch y s0710Ka, TeM OOJIBIIE OHO COJEPIKHUT TITFOKO3BI.

K pactBopy s105104HOTO COKa AO0ABUM CBEKEMPUTOTOBICHHBIH Oocanok ruapokcuna meau (1I),
yeM sipye OyZieT OKpalIiBaHuE pacTBOpa B CHHUH IIBET, TeM OO0JIbIIE CTETIEHb CIEIO0CTH S0I0Ka.
2) Pacnio3Hath pacTBOPHI TJIIOKO3BI M Caxapo3bl MOXHO C MOMOIIBI0 aMMHAYHOTO pacTBOpa
okcuza cepebpa. B mpoOupke ¢ Taoko30if Oyner HabmogaTbecs BOCCTAHOBIEHHE cepebpa u3
okcuja cepedpa (peakius cepeOpsHOTO 3epKaa):



)
y f A

CH,OH—(CHOIH),—C + A, O(ammuaunpii p-p) -~ CH,OH—(CHOH)—C b 2AE

H OH
B npobupke ¢ caxapo30ii BUAUMBIX U3MEHEHU HAOIIOAATHCS HE OYIeT.

BriBoA: TIIFOKO3a IPOSIBIISAET AJIbJACTUIHBIE CBOMCTBA.

IMMPAKTUYECKAS PABOTA Ne 9
Tema: Pemenne 3aganuii Ha npuMeHeHue npuHimna Jle-llarenbe s HaXOXKICHUS
HATPaBIICHUS] CMEIIIEHHUSI PABHOBECHUSI XUMHUUYECKOM peaKiuu
Hean padoThl: hopMupoBaHUe 0Aa30BBIX 3HAHUN O CIIOCOOAX OMpPEIEIICHUS CBOWCTB U
KOHIIEHTpAllUi pacCTBOPOB U HABBIKOB IPOBEJCHUS PACUETOB.
Xox padoThI:

Paccmompume npumepul peuwrenus 3aoau.

IMpumep 1. BpIYMCIUTH CPEOHIOD CKOPOCTh pEaKIMW, €CIM HadajdbHas KOHIEHTpALMs
UCXOJHBIX BEIIECTB paBHA 8 MOIb/M, a yepe3 2 MuH — 4 Monb/1. Pewenue: Vcp = = Ckon CHau
=+ C=-1204 8 =0,033 Mmonr/n-c

IIpumep 2. Kak n3menurcs ckopocts npsimoit peakiuu 2SO2 + 02 2S0O3, eciiv KOHIEHTPALKIO
SO2 yBenuuuTh B 2 pasza u koHmeHTpauuwo O2 B 3 paza?
Pewenue: a) Ckopoctb peakuuu (V1) mpu HavalbHBIX KOHIEHTpanusax paBHa: V1 =k [SO2] 2 -
[02] 6) IIpu HOBBIX KOHIIeHTpamusax SO2 u O2 ckopocth peakiuu (V2) Oyner paBHa: V2 = k
[2S02] 2 - [302] = 12k [SO2] 2 - [02] = 12V 1 CkopocTh peakiuuu yBenuautcs B 12 pas.
Pewiume 3a0auu camocmoamensvHo.

IIpumep 3. Bo ckoibKo pa3 yBeIHUUTCS CKOPOCTHh PEAKLIMH MPH MOBBIIICHUH TEMIIEPAaTyphl HAa
300C, ecnmu TemnepaTypHbIid KO3PPHUITUEHT CKOPOCTH PEaKIuu paBeH 27

IIpumep 4. Hauansubie koHueHTpauuu BemiectB B cucreme: CO(r) + H20(r) CO2(r) + H2(r)
Oobputn paBHBI (MoJb/n): CO(CO) = 0,5; CO(H20) = 0,6; CO(CO2) = 0,4; CO(H2) = 0,2. YUemy
paBHbBI KOHLIEHTPAIlMK BCEX YYACTBYIOIIMX B PEAKIMU BEILECTB MOCJE TOTO, KaK Mpopearupyer
30% BoasiHBIX TApOB?

IIpumep 5. Paccuuraiite koHcTanTy paBHoBecus peakiuu CO(r) + H20(r) CO2(r) + H2(r) ecnu
KOHIEHTPAIlUU BCEX YYACTBYIOIIMX BEIIECTB B PEaKIMH B MOMEHT PaBHOBECHUSI PaBHBI (MOJIB/J):
C(H20) =0,42; C(CO2) =0,58; C(CO) =0,32; C(H2) = 0,38.

Bonpocel 1 3aga4n 1J151 CAaMOCTOATENIbHON PadoThI

1. Jlns kakux peakuuil NPUMEHMM 3aKOH JeWcTBUsA Macc? YUYTo XapakTepu3yeT KOHCTAaHTa
CKOpPOCTHU peaKkun?

2. Kak 00BSICHUTB BIHSHUE TEMIIEpaTypbl Ha CKOPOCTh XUMHUUECKOH peakiun’?

3. Kak 0OBSICHUTh YCKOpPEHHE XUMHUUYECKOW pPEaKIuu IMoJ| aeicTBUeM Karanusatopa? 4. Kakoi
bu3HYECKUil CMBICT UMEET KOHCTAaHTa XMMHYECKOT0 paBHOBecHs? UTO OHa XapakTepusyerT.

5. Uem oTnnyaeTcs HICTHHHOE paBHOBECHE OT J0KHOT0? K KakoMy M3 HMX NPUMEHUM MPUHIIMIT
Jle-llaTenne?

6. Kak m3BMEHHUTCSI CKOPOCTh MPSIMOM M CKOPOCTh OOPAaTHOM PEaKIUH MPU YBEIUYCHUH JaBICHUS
B 3 paza? 2NO + O2 2NO2. [IpousoiieT 1u cMeleHue paBHOBECUS ?

7. Xummnyeckas peakuus npu 10°C 3akaHuuBaetcs 3a 8 MUHYT. [Ipu Kakol Temiieparype oHa
3aKOHYMTCS 32 1 MUHYTY IpU TeMiepaTypHoM ko3 durmerte paBuom 27

8. Peaknus unmer cormacHo ypaBHenuto H2 (1) + 12 (r) = 2HI(r). HauanpHble KOHIIEHTpAIUU
pearupyoomux BemecTB Obutn paBHbl: [H2] = 0,1 mons/m; [12] = 0,5 monw/n. Paccuuraiite
KOHIIEHTPAIlN BCEX YYaCTBYIOLIMX B PEAaKIUU BELIECTB, MOCIE TOro Kak mpopearuposaio 50%
BOZIOpOAA.

9. Ilpu cocrosinun paBHoBecusi B cucrteme: 2502 + O2 2SO3 KOHIEHTpallMK y4acTBYIOIIUX B
peakiuu BemiectB paBHbl: C(SO2) = 2 monw/m; C(02) = 1 monw/m; C(SO3) = 3 monw/m.
PaccuuTath: a) KOHCTaHTY paBHOBecHs; 0) ucxoaubie KoHIeHTpanuu SO2 u O2; B) HanpaBlieHUE
CMEILEHUS PaBHOBECHS ITPH YBEIMUEHUHU KOHIIeHTparuu SO3

BBIBO/L.



INPAKTUYECKUE 3AHATUSA Nel0
Tema: Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB.

IIpakTyeckas padora Ne 11

Tema: KauecTBeHHbIE XUMHUECKHE PEAKIIUU, XapaKTepHbIE 11 0OHAPYKEHUS HEOPTaHUYECKUX
BEIEeCTB (KAaTHOHOB U aHUOHOB).

Heapb: nmpoBecTH KaueCTBEHHbIE PEaKIMM HA KAaTHOHbI aHMOHBI U O3HAKOMHUTBHCS C UX
BHEITHUMH MPOSIBIICHUSIMU.

3ananuga:

1. BHUMarenpHO NOCMOTPUTE BUIEO OIBITHI.
Peakmuu Ha katuonsl (onbiT Nel) https://www.youtube.com/watch?v=b-SrWucljeY
Peakiun Ha katuonsl (onbIT No2-3) https://www.youtube.com/watch?v=7VPeFe3PvUI
Peakmiu Ha annoHs! (onbIT No4-9) https://www.youtube.com/watch?v=tpfjAbhNOUw

2. 3anonauTe Tabmuity 1 (opopmMute TabIHIy B aTbOOMHOM OPUEHTAITHH )
Tabmuua 1 — KayecTBeHHBIE peaklIMi Ha KATHOHBI U AHUOHBI

Xon paboTsl Omnpenensemslii | HaGmonenus YpaBHeHHE peakuuu BriBoI
(aro nenanu?) WOH (aro BumEIHN?) (MoeKyIsIpHOE)

Ompir Nel Omnpenenenue katnoHos Li

In1aMCHH

, Na*, K*, Ca?", Sr**, Ba**, Cu*" okpamuBanueM IBeTa

B sTroM ombiTe peaknuo
IIMCaThb HC Hy)KHO

Omnpit Ne2 Onpenenenne katuonos Fe?* Fe’*

OmnbiT No3 OnpeniennieHre KaTHOHOB Cu*"

OmnwitT Ne4 Onpenenenne anuonos Cl, Br, I’

OnwiT Ne5 Onpesienienue aHHOHOB PO4>”

OnwiT Ne6 Onpesienienue aHnoHOB SO4>”

Omnsit Ne7 Onpenenenne arnonos COs2” u SiOs>

OmnbiT No§ Onpenenenne aHnoHOB NO3”

OnbiT No9 OnpenieneHre aHHOHOB S*

Teoperuyeckas 4acTb

OnHO W3 BaXXHEWIIMX MPUMEHEHHH XUMUU — aHalW3 BEIIECTB. XUMHUYECKUM aHaIU3
noapa3aAcirsICTCs Ha Ka4eCTBEHHBIN u KOJINYECTBEHHBIN. KauecTBeHHEIM AHAJIN30M
MPOU3BOJIUTCS WIACHTH(UKAIUS BEIIECTBA U YCTAHABIMBAIOT HaJU4Me B HEM TE€X MM HHBIX
npumeceid. KonnuecTBeHHBIM aHAJIM30M yCTaHABIMBAETCS KOHKPETHOE COZAEpkaHHEe OCHOBHOTO
BCIIECCTBA U anMeceﬁ. KauecTBeHHBIN aHAIU3 npeameCTBYCT KOJIMYCCTBCHHOMY OIIPCACIICHHUIO
npumeceil. KadecTBeHHBIN aHANMM3 OTBEYAET HA BOMPOC «4TO?» (IPHCYTCTBYET B BEIIECTBE), a
KOJIMYECTBEHHBII — Ha BOIIPOC «CKOJIBKO?».

KadecTBeHHBINI aHaAIW3 HEOPraHWYECKOW BEIIECTB OCHOBAaH Ha OOHApYy)KCHHH B
pacTBOpax OSTHUX BCHICCTB KATHOHOB W AHHUOHOB C IMOMOINBIKO XapPAKTCPHBIX KAaYCCTBCHHBIX
peakuuii. He Bce XMMHYECKHUE peaklMu MPUTOAHBI JJI KaUeCTBEHHOIO aHaln3a. XapaKTepHOU
Ha3bIBAIOT PEAKIMIO, COMPOBOXKIAIONIIYIOCS W3MEHEHHEM OKpacKH, BBINAJACHUEM OCAJKa,
pacTBOpEHHEM OCaJKa HJIM BbIAECJICHUEM rasza. XapaKTepHas KadeCTBEHHAasl peakius SBISETCS




CEJIEKTUBHOM, T.€. C €€ TIOMOIIbIO JaHHBIM 3JIEMEHT OOHAPY)KUBACTCS B MIPUCYTCTBUH OOJIBIIOTO
YHCJIa APYTUX DJIEMEHTOB.

BaxxHOI XapaKTEpUCTUKON KadeCTBEHHOM DPEAKLUU SBJISETCS €€ YyBCTBUTEIBHOCTD.
UyBCTBUTENBHOCTD BBIPAXKAETCS HAMMEHBIIIEH KOHLIEHTpAIIMENH pacTBOpa, MPHU KOTOPOU AaHHBIN
AIIEMEHT ellle MOXKET OBITh YBEPEHHO OOHapykeH Oe3 MpenBapuTeIbHON 00paboTKH pacTBOpa ¢
LEJIbI0 YBEJIMYEHNUS €r0 KOHIICHTPALUH.

B xauecTBEHHOM aHaNM3€ aHATUTUYECKUE PEAKIIUH JENIT Ha IPYNIIOBBIE - 3TO PEAKIUH,
IIPOTEKAOIUE MO ACUCTBUEM TaK HA3bIBAEMOTO IPYINIIOBOTO PEAKTUBA, W, NAIOLIUE CXOIHBIN
BHEIIHUN >(PQEKT C HECKOJIbKMMU HWOHAMH, a TaKke creuuduyeckue - peakluuu, KOTOpble
HO3BOJISIIOT OOHAPY)KUTh JAAHHBIA MOH B IPUCYTCTBUM JIpYruX MOHOB. C MOMOIIBIO TPYIIIOBBIX
peakuuii Ta WM MHAsg aHAIMTUYECKas TPyNIa KaTHOHOB (aHMOHOB) MOXKET OBITH OTIENEHA OT
pacTBOpa OCaXACHHUEM.

B XuMuyeckoM aHanu3e HEOPraHMYECKUX COCIMHEHUH, Kak IpaBUIIO, HCCIEAYIOT
BOJIHBIE PACTBOPBI, B KOTOPBIX BEIECTBA HAXOAATCS B IUCCOLIMMPOBAHHOM cOCTOsIHUU. [ToaTomy
Ka4eCTBEHHBI aHaJIM3 COJIM 3aKJII0YaeTCsl B OOHApYy)KEHUH WIIM, KaK TOBOPAT, OTKPBITHH,
OTJEJIbHBIX KATHOHOB U aHMOHOB. {11 yno6cTBa 0OHapyKEeHHsI MOHBI JENIAT Ha aHAIUTUYECKHE
rpynnsl. B KMCIIOTHO-OCHOBHOM METOZE pa3inYaroT IIECTh aHAIUTUYECKUX TPYII KaTHUOHOB U
TPH - aHMOHOB.

IIpakTyeckas padora Ne 12
Tewma: CocraBiieHHe KaueCTBEHHBIX PEaKIuii 0OHAPYKEHUSI OPTAaHMYECKUX COSTMHEHUH
OTJICIBHBIX KJIACCOB.
OmnpbiT 1. KayecTBeHHAs1 peakuysi HA MHOT0ATOMHbIE CIIUPTHI.
B3anmopneiicteue riaunepnna CH; — CH — CH: ¢ ruapoxcugom menn (IT)

| | |

OH OH OH
O0opynoBaHHe U PeaKTHBBI: IITATHB C TPOOUPKAMU, PACTBOPHI TIUICPUHA, THAPOKCHIA HATPHS,
cyabhara MeIu.

B npobupky naneiite 3-4 kanmau 2% pactBopa cyibdara meau (II) u 2-3ma 10 % pactBopa
THIPOKCUIA HATPUs 0 BhINageHus ocaaka. Ocamok B30OJITAlTE W €ro MOJOBUHY MEPEHECUTE B APYTYIO
npobupky. K omHO# mopruu ocanka 100aBbTe HECKOJIbKO Kamelib TIUIEPUHA W BCTPSIXHUTE 10
MCYE3HOBEHMUS ocanka. CpaBHUTE OKPACKy pacTBOpa ¢ OKpAcKo# ocamka ruapokcuaa menu (II) B mpyroid
npoOupkKe.

3anuimTe CBOU HAOIIOICHUS:

OnbiT 2. KauecTBenHas peakuusi Ha 3THjIoBbIi cnupt. Honodopmuas npooa.

B npobupky HamuTh 1IMJ 3THIOBOro crmmpTa W Jo0aBuTh IMJI pacTBOpa #oma (pacTBopa
Jlrorons), a 3aTeM Mo KarwisiM pacTBOP THAPOKCHIA HaTpus. PacTBop B mpoOMpKe cHadama CBETJICET, a
3aTeM BBIMAJaeT OcaIoK Homodopma. Eciin HarpeTh MONMy4eHHBIH 0CaJOK B TUNIAMEHH CIIUPTOBKH, TO OH
pacTBOpSIETCS, €CIM OXJAJAUTh B CTaKaHE C XOJOIHOM BOJOM, TO OCaAOK CHOBa BhImanaetr. JlaHHas
peakius MO3BOJSET ONPECIIATh aXKe MaJble KOJIMYECTBA ATHIOBOTO CIIMPTA B pacCTBOpaXx.

OmneIT 3. OKHCIEeHHe I THIOBOIO CIIMPTA H MOJYYeHHe YKCYCHOI0 aJIbiernaa
Oo0opynoBaHHe U peaKTHBBI: IITATUB C MPOOMPKaMH, 3TaHON 95%, MeTHAas CIIMpaTb.

B mpoOupky HamuBaroT 2MJI 3TWIOBOTO criupta. HakannmBaroT MEIHYIO CIHpallb B TUIAMEHU
CITUPTOBKH, YTOOBI ME/b MOKPHLIACH YEPHBIM HAJICTOM OKCHJIA, 3aTeM OBICTPO OIYCKAIOT €€ B MPOOUPKY
co cmupTtoM. JlaHHYIO oOmepanuio TOBTOPAIOT HECKONbKO pa3. OOpaTtuTe BHMMaHHWE Ha 3amax
oOpa3yromerocs anpJeruaa U Ha U3MEHEHHs, IPOUCXOJSIINE CO CITUPAIBIO.

3anummTe HaOIIO/ICHUS W HATIUIIIUTE:

1. YpaBHeHue okuciaeHus Meau pu HarpeBanuu: Cu + O, =

2. YpaBaenne okucnenus cnupra: C;Hs — OH + CuO =

OmneIT 4. KauecTBenHble peaknnu Ha ¢penon CsHsOH
Oo6opynoBaHHe U peaKTHBBI: TPOOUPKA, MTUTIETKA, pacTBOp (heHoma, foaHas Bona- I, pacTBop xyopuaa
xkenesa (III)- FeCls.




a) BzaumoneiictBue ¢eHoJia ¢ iHoaHOH BOAOM

K 1mJjpactBopa ¢eHoda MO KamjisAM 100aBisiOT HomHyr Boay. CHayalla NPOHMCXOIUT
oOeclBeUMBaHME KaXIOW KaIUld pearcHra, a 3aTeM MosBIseTcs Oenas MyTb — oOpasyercs aMOp(HBIN
ocazok 2,4,6-tpubpomdenona

Hamumure ypaBHeHnEe peakuu:

0) BzaumopeiicTBue (reHoJia ¢ xaopuaom xese3a (I11I)

K 2-3mu1 pactBopa (eHona mo kanasam 100aBisitoT pactBop xjopupga xenesa (I11). [ossnsercs
WHTEHCHBHOE (hPHOJIETOBOE OKpallnBaHKe. Peakins ocHOBaHA Ha 00pa30BaHUM KOMIUIEKCHOTO (heHOJISATA
sxenesa (11I), cnapHO TUCCOMIPOBAHHOTO B BOJIEC

6CsHs - OH + FeCl; — Fe (- O - C¢Hs)6]* + 3CI" + 6H*

OnbiT NeS. KayecTBeHHbIE peaKIIiM HA BOCCTAHABJINBAIOIIUE YIJI€BOAbI (TJIH0K032).
Oo6opynoBaHue U peaKTHBBI: IPOOUPKH, CIUPTOBKA, TPOOUPKOIEPKATENb, PACTBOPHI TIIFOKO3HI -

CsH 1205, cynmedara memu (II), ruapokcuma HaTpusi, HUTpaTa cepedpa, caxapo3bl- CioHnO1;.

a) BzaumopeiicTBue ri10Ko3blI ¢ ¢ ruapoxcuaom meau (1)

B npobupky naneiite 3-4 kamiau 2% pactBopa cyibpara meau (II) u 2-3ma 10 % pactBopa
THUAPOKCHIA HATpWsl A0 BBIMAACHHA ocaika. K TOJydeHHOMY OCaJKy NpHUIMBAIOT PAaBHbIH 00beM
pactBopa TiOoK03bl. ComepkMMoe TIPOOWPKH BCTpsSXmBaioT. HaOnromaroT pacTBOpeHHME ocamka |
oOpa3zoBaHHe SIPKO-CHHET0 pacTBopa caxapata Menu (II). DTo kayecTBeHHas: peakuys Ha MHOTOATOMHBIE
CITUPTHI.

3ateM coaepKuMoOe TPOOHMPKH HarpeBaioT B TUIAMEHHM CHUPTOBKM M HAOIIOJAIOT BBINIAJICHUE
CHavasa >KeJITOro, a 3aTeM KUPIUYHO-KPACHOTO OcajKa. JTO KaUeCTBEHHAs PEaKlys Ha aJIbJCTHIBL.

0) Peaknus «cepeOpAHOro 3epKaja riIl0Ko3bl.

K 2mJ1 ammuagHOTO pacTBOpa OKcHaa cepedpa, HAUIUTOTO B YUCTYIO TIPOOUPKY, TOOABIISIOT B J1Ba
pasa MeHbIINH 00beM pPacTBOPa TIIOKO3HI - 1M1, CMech OCTOPOXKHO HAarpeBaroT Ha TJIAMEHH CIIUPTOBKU
(paBHOMEpHO U MeasieHHO) HabmonatoT cepebpsiHOe 3epKaio Ha CTeHKaX IPOOUPKH.

B) B3aumoneiictBue caxapo3bl ¢ ruapoxkcuaom meau (IT)

B npobupke cMemmuBaoT 2MJ1 pacTBOpa caxapo3bl M 2MJ pacTBOpa THIPOKCHIA HATPHUSA. 3aTeM
no KamisiM a00aBisiior pactBop cyinbdara menu (1), oOpasyrommiics BHawane roiay0oOH oOcamok
ruapokcuna meau (1) mpu BCTpsIXuBaHUM pacTBOpsieTCsI, 00pa3ys cHHUN pacTBop caxapata meau (1I).

Ecnu Harperp moiy4eHHBIH pacTBOp B IDIAMEHH CIMPTOBKH A0 Hayalla KUMECHHS, TO BUIUMBIX
W3MEHEHHUH (B OTIMYUE OT pacTBOpa TJIOKO3bI) HE HAOMIOJAeTCsl, MOCKOJIBKY caxapo3a OTHOCHTCS K HE
BOCCTaHABJIMBAIOLINM caxapaM.

OnbIT Ne6KauecTBeHHas1 peaKIusi HA KPaxMaJl
OOopynoBaHue M peakTUBBI: MPOOUPKHU; CIIMPTOBKA; KpaxMalbHBII KieicTep, CIUPTOBOM pacTBOP
Hopa.

B npoOupky HamMBarOT 2MIJI KpaxMaIbHOTO KIIecTepa, pa30aBisioT BOJOH U J0OABIISIOT KaIlTio
CIIUPTOBOIO PacTBOp HOJA.
3anuimTe CBOU HAOIIIOICHUS:

CMmech HarpeiTe B IiIaMEHU CITUPTOBKU. 3aITUAIITUTE CBOU HAOJIOACHIS:

OnbiT Ne7. BocruiameHeHUe HEJJII0103b1
Oo6opynoBaHue W peakTHBBI: QaphopoBas yallka, MUAMETKA, KPUCTAUIMYSCKUIN NMEpMaHTaHAT Kallus
KMnOj, koHnIeHTpHpOBaHHasl cepHas kucioTa — H,SO4, XimonkoBas Bara.

B dapdopoyro damiky moMemiaroT 2-3r KpUCTAIMYECKOTO IEPMaHraHaTa Kajus U MHICTKOM
JI00ABISIOT HECKOJbKO Kamejb KOHIEHTPUPOBAHHOW CEpPHOM KHCIOTHL. [lomydaercs mMmoiryxuakas
Kamuia. B Hee OpocaioT Kycodek BaThl, KOTOPBIA TOTYAC BOCTLIAMEHSIETCH.

OnbIT Ne8. KauecTBeHHbIE peaKIuU HA 0eJIKH
O0opynoBaHHe U PEAKTUBBI: NMPOOUPKH; CIIMPTOBKA; MPOOUPKOAEPKATEIb; PACTBOPHI SUYHOTO OEITKa,
TUAPOKCHIA HATpwsi, amMmMmuaka, cyiabgpara meau (II); koHneHtpupoBanHast cepHas kuciota — HoSOs;
[IepCTSHAs HUTb.

a) buyperoBasi peakuus

B mpoOupky Haneiire2mur pacTBopa Oenka W 100aBbTe 2MJI pacTBOpa THIPOKCUIA HATPHS, a
3aTeM HeCKOJIbKO Kameb pacTBopa cyibdara meau (II).

3anuimTe CBOM HAOIIOICHUS:

0) KcantonporenHoBas peakuus



B npobupky ¢ 2ma pactBopa Oenka 100aBbTe HECKOJbKO Kame/b KOHIICHTPUPOBAHHON a30THOM
KHUCIIOTBL. (Ymo wnabniodaeme?) Harpeiite copepxumoe NPOOHPKH B IUTAMEHH CIUPTOBKHU. (Ymo
HaOmooaeme?) OxnanuTe cMech W A00aBbTe K Hel Mo KamisiM 3 — 4mJ1 pacTBopa aMMmuaka. (Ymo
Habnooaeme?)

3anumTe CBOM HaOIIOICHUS:

KauyecTBeHHOe onpenesieHue cepbl B feJIKax
[MopoxruTe mepcTsHy0 HUTH (MM MTy4OK Bosioc). OxapakTepu3yiTe 3amax ropsiueil cepel.

JlabopaTopnasi padora Ne 1
Tema: OnpeneneHre XUMHUYECKOM aKTUBHOCTHU BEUIECTB B 3aBUCHUMOCTH OT BUJa XMMUYECKOMN
CBSI3U U THMA KPUCTAJUIMYECKOUN pElIeTKH.
OmnbIT 1. XvMudeckas cBs3b. Teopus mosisspru3alii HOHOB U CBOMCTBA BellecTB. KHCIOTHO-
OCHOBHBIE€ CBOMCTBA OKCHUIOB, THAPOKCHIOB U cosieid. OKCUA ¥ TUAPOKCUABI MATHUS U KaJbLUS
(puc. 14).
Pacxox 3THnoBOrO civpTa Ais NpUroToBiIeHus pacTBopa denondranenna 0,30 m.

Vg0 (nmpouta,03r) Ce0 (oaporan, 0.0)

Mg (mopomok, 0,31\ H,0 (7arn) H,0 ()

H,0 (7mn) ¢ \pe Hon rarerz

Puc. 14. Ilopsinok npoBeaeHHs ONbITa: a, 0 — MPOOUPKHU C OKCHJIOM MarHusi; B — IpoOupka ¢
OKCHJIOM KaJIbIIHA.
Omnbit 2. CBolicTBa pochopHOro aHrHApHIA U JUOKCUAa yrieposa (puc. 15).

P,05 (0,21) H,0 (5m1)
H, O (5mm) CO, (3 anmapara Kurma)

Puc.15. IMopsaox npoBeneHus omnbiTa: a — npodupka ¢ P2Os; 6 — mpobupka 1j1s onpeaeneHus
xummuaeckux cBoicts COa.

Omnpit 3. [TomydyeHne u CBOMCTBA THAPOKCHIOB ATFOMUHHUS U 0J10Ba (puc. 16).
AP (3mn) AP (3mm) SnCly (3w) SnCl, (3wr)
NH, OH (3m1) NH,OH (3m1) NH,; OH (3m1) NH,OH (3mm1)

Puc. 16. [Topsimok mpoBeneHus ONbITa: @ — T — IPOOUPKU C COOTBETCTBYIOIIMMH pacTBopaMu. B
Ipo6KpPKU BBOAUTH pacTBOpsl A" (5%-neiit) 1 SnCls (30%-Hblit) MO KM 10 TOJHOTO
pacTBOpPEHUS OCAIKOB.

Omnbit 4. [TonyueHne KpeMHUEBOW KUCIOTHI (puc. 17).

Pacxon aTunoBoro cnupTa Jyisi IpUroToBICHHS pacTBopa denondrarensHa 0,30 mi.



Na,SiO; (3m) C/Terka Na,SiO;5 (3mm) Na;,SiO; (3m1)
(pero1dranenH

Puc. 17. Ilopsinok mpoBeaeHHs OMBITOB: @ — I — IPOOUPKHU C PACTBOPOM KHJIKOTO CTEKIIa
NaxSi03. ['a3000pa3HbIi yriIeKUCIbIN ra3 moryJaroT u3 anmapara Kumna. B mpoOupke
IIPOBEPSIIOT XapaKTep CPebl BBEACHUEM B PaCTBOP >KHUJIKOTIO CTEKJIA IIPU IOMOILN
benondranenna.

OnbIT S. BriusiHue CHITBI KUCTIOTHI OCHOBaHUSA, 00pa3yIOIIUX COJIb, HA CTETIEHb TUAPOIIH3a (pHC.
18).

NaCl (pacteop MgCl, (pactsop AIC, (pactBop NayPO, (pactBop Na»50, (pactBOp

3ma 3mn 3mn 3m 3w
MO MO MO DD DD

I ﬂ > 1 )l < [
a 6 B T A

Puc. 18. Ilopsinok mpoBeaeHHs OMbITa: a — J — NIPOOHPKU. XapakTep cpeabl B IpodHpKax a, 0, B
u 1 npoBepstoT MeTmioparmkeMm (MO), B mpobupke T — perondranennom (OD).

HanumuTe ypaBHEHHS BO3MOXKHBIX peakIfii MOJIEKYJISIpHOM U HOHHOU dopme. B pacTBope
KaKoM cojM 0O0JIbIe KOHIEHTpanus noHos H' u, cienoBarensHo, CTENeHsb rHapon3a’?
OG6bsicHUTE HAabMIOaeMble SBIEHHS, CPABHUB Nonspu3ylonue neiictsue Na’, Mg?’, AI** u cuny
COOTBETCTBYIOLIUX OCHOBAHUHU.

TeopeTuueckn JOKaxXHTe, CTENEHb rUApoiIn3a kKakoi conmu NaxSiOz unu NazPOs (mpu
OJIMHAKOBOM TOJIIPHOCTH M TEMIIEPATYPhl) - TOJDKHA ObITH OonbIne? Craenaite 0OIMiA BBIBOJI O
BIIMSTHUM CHJIBI OCHOBAHHUS U KUCJIOTHI, 00pa3yIOIINX COJb, HA CTENEHB €€ THAPOoIn3a. MOXKHO 1
Ha OCHOBaHUU TEOPUU MOJISIPU3ALMU HOHOB 10 IEPUOINYECKON crucTeMe MeHieneeBa BEIBECTH
o011re 3aKOHOMEPHOCTH U3MEHEHUS CTETICHH THAPOIN3a CoJieH (110 KaTHOHY, 110 aHHOHY).
CremnaiiTe 00N BEIBOJ O BIWSHUY HOHHOCTH XUMHUYECKON CBA3M Ha KUCJIOTHO-OCHOBHEIE
CBOMCTBA CIIOKHBIX BEIIIECTB.

OnbIT 6. OKpacka HEOPraHUIECKUX coenuHenui (puc. 19).

B o6macTi HeopraHu4ecKoil XMMHUH HaliJieHa 3aBUCUMOCTb MEXIYy OKPACKOW U CTETICHBIO
MOHHOCTH CBSI3U MEXJly aToMaMH B MoJsiekyJie. OcnabiieHne CTeneHd HOHHOCTH XUMUYeCKOM
CBSI3H B MOJIEKYJIE CIIOCOOCTBYET U3 MOSBICHUIO K YCUIICHUIO OKPACKH BellecTB. Ha ocHoBaHuM
CPaBHEHHUsI OKpacKa MOJSPU3YIOIINX CBOWCTB HOHOB O0BACHUTE U3MEHEHUE CTENIEHH HOHHOCTH
B psay coeaunenuii: a) TiO2, V20s, Mn20O7 6) ZnS, CdS, HgS. B psaay Zn?", Cd**,

Hg?" nmonspusyeMocTs HOHOB yBenuBuBaercs. [lodemy? IToueMy yBenuueHue paguyca B paay
noHoB Zn?*, Cd**, Hg*" npuBoAuUT K YBETUUYEHHIO MX HOJIAPU3YIOMIETO AeHCTBHSA?

CormoctaBbTe OKpacky cieayromux coenuaeruii: PbCly, Pblo, PbS.

YcTaHoBHTE BIUSHUE paanyca, 3apsaa Ha 1ehopMUPYyEeMOCTh AHHOHOB M CTENIEHh HOHHOCTH
XUMUYECKON CBSI3U YKA3aHHBIX BEIECTB.

OmnpIT 7. Pu3nyeckue CBOWCTBA BEUIECTB C Pa3IMUHBIM TUIIOM CBSI3U U KPUCTAJUIMUECKUX
PELIETOK.

Puc. 19. Cxema ucnoaHeHus ONBITA: A -
TEPMOMETD IS OIIPEICICHHsI IEPBOM Karuin
mupenmnamuna({DA)- HaganbHON
TeMITepaTyphl TUTaBiIeHU(t Ha4) 1 KOHEYHOM
TeMIEepaTypsl (t KOH)- 110 MJIABJIECHUIO BCEl
Mmacchl JI®A B kanuiuisipe; 0- Karmuyuisp ¢
JDA; B- cronouk [IPA; r-BoasgHast OaHs; 1 -




QJICKTpUYCCKAad IJIUTKA.

OnbIT 8. D7IEeKTPONPOBOIHOCTH PACIIABOB U PacTBOPOB. [11aBieHne mpoBOAUT B TUTJIE,
NOMEIIeHHOM B My(enbpHyIo neus (puc. 20).

Puc. 20. cxeMa npoBeieHUs ONbITA: a-
KOHTPOJbHAS dJICKTPUUECKAs JTAMITOYKa; O-,
B- DJIEKTPO/IbI; T-pacTBOpbl: NH3 (koHIL.),
NH3 (paz6.), CH;COOH (xon1.), CH;COOH
(pa36.), NH3 (xon1r.) + CH3COOH (koHir.);
pactBop caxapa; NaNOs u pacmuias NaNOs.

UeM 00BsICHSETCS BEICOKAsI TEMITEpATypa MJIABJICHUS BEIIECTB, UMEIOIINX HOHHYIO PEIIeTKY?
OxapakTepu3yiiTe TBepble BEIIECTBA C PA3IMYHBIM THIIOM KPUCTAITMYECKUX PEIIETOK U TUIIOM
CBSI3U IO JIEKTPONPOBOIHOCTH, TEMIIEPATYPE IJIABJICHUS, TBEPJOCTH.
OnbIT 9. Paznmnune Mex a1y TBOWHBIMU U KOMITJIEKCHBIMU cOJIIMH (puc.21).

(NH,),S0,-FeSO, (3m1) (NH,),S0,FeSO, (3un) K,[Fe(CN)] (3mm)

\NaOH (Cu=2H, 3m1) \B aCl, (Cu=1#, 3mm) \NaOH (Cx=2H, 3mm)

Puc. 21. Cxema BBITIOTHEHUS OTIBITA: &, O- MPOOUPKH C TBOWHOM COJIBIO; B- MPOOUPKA C
KOMIIJICKCHBIM COCAMHCHUECM.

Brimagaet s Genbiii ocagok? Ha ocHOBaHMYM MPOICIaHHBIX OIBITOB 3aMMUIITUTE COKPAIIICHHO
MOHHBIC ypaBHeHI/I}I XUMHUYCCKUX peaKHHﬁ 148 BHCKTpOHI/ITH‘-IGCKYIO JOUCCOUAILIUIO COJIN Mopa.

JlabopaTopnasi paGora Ne 2

Tema: Peakiinyu noHHOoro oomMexa
Ilesb padoThl: 03HAKOMUTHCS HA TIPAKTUKE C PEAKIIMSIMA HOHHOTO 0OMEHA PAa3JIMYHbIX THIIOB U
YCIOBUSIMU UX MPOTEKAHUS.
Oo0opynoBanue u peakTussbl: LlITaTuB ¢ 4 npoOupkamMu, cosiHasi KUCIOTa, paCTBOPHI XJIOpUIa
Oapusi, cynbdara Mmeau, cyiabdara HaTpus, THAPOKCHIA HATPHS, KapOOHAaTa HATPHS,
denondranenn
Xoxa padoThI:
1. B mpoGupky HanelTe 2 M1 pacTBOpa Xjopuaa 6apus u 100aBbTe CTOIBKO e pacTBOpa
cynbdara Hatpus. Uto Habmogaere? CaenaiiTe BHIBOJ U HAMUIINUTE YpaBHEHUE XUMHUYECKON
peakuuy B MOJIEKYJIIPHOM U COKPAIllEHHOM HOHHOM BHUJIE.
1. B npoOupky Haneite 2 M1 pacTBopa Cyib(ara MeIu U MPHIEHTe pacTBOP THAPOKCHIA
HaTpus. Uto Habmonaere? CuenaiTe BEIBOJ M HAMMIIIUTE YPAaBHEHUE XMMHUYECKOM pEeaKIuy B
MOJIEKYJISIPHOM U COKPAIlEHHOM MOHHOM BHJIE.
1. Hanetite B mpoOupky 2 mMi1 pacTBopa kapOoHaTa HaTpusl, 100aBbTe 1 MII CONSTHOM
kucinoTsl. Uro Habmonaere? Caenaiite BRIBOA M HANUIIMTE YPABHEHUE XUMHUECKON PEaKLIUU B
MOJIEKYJISIPHOM U COKpAIlleHHOM HOHHOM BH/IE.
1. Haneiite B mpoOupKy 2 MJI THIPOKCHAA HATPUs, 100aBbTe Karuto Genondranenna. Yro
HabmoaeTe? 3aTeM 100aBbTE MO KAIUISIM COJIIHYIO KUCIIOTY JI0 IMOJIHOTO 00eCI{BEUHBAHUS
pactBopa. CrenaiiTe BHIBOJ M HANUIIIUTE YPABHEHUE XUMHUECKONW PEAKIIUU B MOJIEKYJIIPHOM H
COKpAILIEHHOM HOHHOM BUJIE.
ITo uToram npoBegeHHBIX ONBITOB 3aI0JHUTE TA0JHILYy, cAes1aiiTe BBIBOA 00 YCI0BHAX
NMPOTEKAHUSA PeaKIMii HOHHOT0 00MeHAa 10 KOHLA.
O0pa3en BbINOJHEeHUsSI pa0d0THI



ITopsiiok BbINMOJTHEHHSI Pa0OTHI XuMH3M mpouecca

Na>SO4 + BaCly, = 2NaCl + BaSOg4]

1. B npo6upky c cymbpatom Hatpus  [2Na* + SO4* + Ba?" + 2C1"=2Na" + 2CI" + BaSO4|
NpuIKMBaeM pacTBop xjuopuaa 6apus.  |Ba’"+ SO4% = BaSOs)

BhInasaeT 0caiok GeI0ro 1BeTa Peak1us MFOHHOTO 0OMEHa MPOTEKAET 110 KOHIIA, T.K.
BBHITAIAET OCAJIOK.

2. B mpoOupky c cynbharom mean CuSO4 + 2NaOH = Na>SO4 + Cu(OH)2|

MPUIMBAEM PACTBOP THAPOKCHIA Cu?" + 20H = Cu(OH),|
HaTpus. BeImamaer ocagok CHHETO Peakiyst HOHHOTO 0OMEHa MPOTEKaeT 0 KOHIIA, T.K.
[[BETA BBINAIACT OCAIOK.

3. B mpobupky ¢ kap6onatom Hatpus |Na,CO3 +2HCI = 2NaCl + H,O + CO21

IPUIIMBAEM PacTBOP coylsiHOM kucaoTeL2H" + COs* = H>0 + CO»21

HabmroaeM BbILIeNIeHHE MY3bIPpKOB  [Peakins HOHHOTo 0OMeHa IIPOTEKAaeT A0 KOHIA, T.K.
YIJIEKUCIIOTO Ta3a BBIZICIISICTCS T'a3

deHonTanenH MEHsSET CBOI0 OKPACKY B IIETOYHOM
cpejie Ha MaJIMHOBBIN

NaOH +HCI1 = NaCl + H,O

H" + OH = H,0

Peakiiust HOHHOTO 0OMEHa IPOTEKAeT 10 KOHIIA, T.K.
00pa3yeTcs MaJIoANCCOLUUPYIOIIEe BEIECTBO - BOAA

3. B mpoOupKy ¢ THAPOKCHIOM HATPUS
no6asunu Genondranens. Pactsop
OKpaCHJICSI B MAJIMHOBBIM 1[BET. 3aTeM
MO KaruisiM JOOABUIIH COJISTHYIO
kucioty. PactBop obecuBerucs.

BbIBOA: 03HAKOMMJIMCH HA NMPAKTHKE ¢ PEaKLUIMU HOHHOTO OOMEHa, M3y4YHIIU YCIIOBHSI, IPU
KOTOPBIX OHU IPOTEKAIOT A0 KOHILIA.

JlabopaTopnasi paGora Ne 3
Tema: nentugukanus HeOpraHM4eCKUX BEIIECTB C UCIOIb30BAHNEM UX (PU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KaUECTBEHHBIX PEaKLIUN
[leq1b padoThI: C MOMOLIBIO XapaKTEPHBIX PEAKLUI paco3HaTh PEI0KEHHbIE
HEOpraHMYECKUE BELIECTBA, ONPEACIUTh KAaUeCTBEHHbIM COCTaB MOYBHI.
O0OopyioBanme: MTaTUB C IPOOUPKAMH, CIUPTOBKA, CIIMUKH, JIepiKaTeib Il IPOOUPOK,
dapdoposas yamka, nuneTka, GUILTpOBaILHAS OyMara, BOpOHKa.
PeakTHBBI: pacTBOPHI: XJIOPHUIa AMMOHUS, Cysb(ara HaTpUs, THAPOKCHIA HATPUSL, XJIOPHIA
Oapusi, COJSTHOM KMCIIOTBI; CHHSS TJaKMycoBasi Oymara, IIMHK, HUTpaT cepedpa,
KOHILIEHTPUPOBaHHasI COJIIHAs KUCIIOTa, pacTBOP AU(EHUTIaMHUHA B CEPHOI KHCIIOTE, pacTBOP
kpacHoii kpoBsiHoit conu K3[Fe(CN)6)], 10%—#b1it pactBop pomanuaa kanus KSCN, obpazen
IIOYBBI, BOJA.

Xoa padoThI:
1. [TpuroToBUTH TAOIUITY JJIS 3aITMCH BBITTOJTHEHUS paOOTHI 110 hopme:
Yro pgenanu HaoOmronenns VYpaBHEeHHs] peakUuHil BriBon

2. BeIToTHATE ONBITHI 1, 2.
3. 3anonHUTH TAOIUILY.
4. Cpenarh 0OLINI BEIBO.
OnpiT 1. KayecTBeHHBbIE peaKIIiM HA HEOPraHMYecKHe BellecTBa.

3anaHue: B TpeX NPOHYMepPOBaHHbIX Mpooupkax (1, 2, 3) 1aHbl BelecTBa:

XJO0PUJ AMMOHUA

COJIIHAA KUCJIOTA

CYJIb®OAT HATPUA
C noMoubI0 XapaKTEePHbIX PeaKUMd PACNO3HATh, B KAKOW M3 NPOOMPOK HAXOAATCS
JaHHbIE BellecTBA.

J1J1s1 BBITIOJTHEHUS TAHHOTO OTBITA CONEPKUMOE KaX A0 MPOHYMEPOBAHHON TPOOUPKHU

pa3ienuTh Ha TPU MPOOBKI.




1. 1t onpeneneHus XJIOpuaa aMMOHUS — B IPOOUPKY € XJIOPUIOM aMMOHUS IPUIIUTH PACTBOP
TUAPOKCUA HATPUsI, HATPETh B INIAMEHU CIIUPTOBKHU.
?  Uro nHabmonaere?

Hanucate ypaBHEHUE peakiiuyu B MOJIEKYJISIPHOM, TTOJTHOM HOHHOM, COKpaIeHHON

MOHHOM (hopMax.
2. JIns onpeneneHus COMSTHON KUCIOTHI - B TPOOUPKY C COISTHON KUCIOTOU MPUIIUTH PacTBOP
HUTparTa cepedpa.
?  Yro madOmromaere?

Hamnncars ypaBHEeHUE peakiiy B MOJIEKYJISIPHOM, ITOJIHOW HOHHOM, COKPAILIEHHON

HWOHHOH (opmax.
3. Jlnst onpenenenus cyiabdara HATpUs - B MPOOHPKY € CyIb(PATOM HATPUS IPUIUTH PACTBOP
xjopuaa 6apusi.
?  Uro nabmonaere?

Hanucate ypaBHeHUE peakiiuu B MOJICKYJISIPHOM, TTOJTHOM HOHHOM, COKpaIlEeHHON

MOHHOM (hopMax.

OmnbiT 2. KauecTBeHHOE Onpe/ieieHie HOHOB B MOYBe.
1. Onpenenenne kapOOHAT-MOHOB.
Heb6omnbroe KommaecTBO MOYBHI MOMENIAoT B (papPopoByro HalIKy U MPUIUBAIOT MUTIETKON
HecKoJIbKO Karenb 10%-To pacTBopa ColstHON KUCIoThl. OOpa3yronuiics Mo peakiuu OKCHL
yraepona (IV) CO2 Beinensiercs B BUAE My3bIpbKoB (1o4Ba "munut"). [1o MHTEeHCUBHOCTH WX
BBIJICJIEHUS CYAT O O0Jiee WM MEHee 3HAUUTEIIbHOM COJIEpKaHUU KapOOHATOB.
2. Onpenesnenue cyab(par—HMOHOB.
K 5 ma ¢unpTpaTa 106aBUTH HECKOIBKO Kareidb KOHIICHTPUPOBAHHOW COJISTHON KUCIIOTHI U 2—3
mi1 20%-ro pactBopa xjiopuaa 6apus. Ecnu oOpasyromuiics cynbdart 6apus BblaaeT B BUAC
0€e710ro MeTKOKPHCTAIITNYECKOTO 0CaJIKa, 3TO TOBOPUT O MPUCYTCTBUHU CYIh(HATOB B KOJTUUECTBE
HECKOJIbKUX JIECATHIX MpolieHTa u 6onee. [lomyTHeHHe pacTBOpa TakKe yKa3bIBaeT Ha
cojJiepkaHue cynb(aroB — coTble 101U npoueHTa. Caaboe moOMyTHEHHE, 3aMETHOE JIUIIb Ha
YyepHOM (oHe, ObIBAET MPU HE3HAYUTEILHOM COAECPKAaHUU CYNIb()ATOB — THICAYHBIE JOTIU
IPOLIEHTA.
3. OnpenesieHue HUTPAT—MOHOB.
K 5 mMa ¢unbpTpaTa mo karisiM npuOaBiIsioT pacTBop A eHmIaMiuHa B cepHoi kucnote. [pu
HAJIMYUU HUTPATOB U HUTPUTOB PACTBOP OKPAILIMBAETCS B CHHHIM LIBET.
4. Onpenenenne uoHos :xkeuae3a (II u IIT).
B nBe npobupku BHeCTH MO 3 MJI BRITSKKU. B mepByro npoOUpKy NPMIUTh HECKOJIBKO Kareib
pacTtBopa kpacHoi kpossiHoi conu K3[Fe(CN)6)], Bo BTOpyto — Heckoubko Karenb 10%-ro
pactBopa poxanuaa kanuss KSCN. IlosiBuBIIeecs cuHee OKpaliuBaHKUe B IIEPBOM MTPOOUPKE U
KpacHO€ BO BTOPOW CBUJETENBCTBYET O HAIMYMHM B I104BE coeAMHEeHnH xene3a (I1) u xenesa
(IT). ITo MHTEHCUBHOCTH OKPAITMBAHUS MOXXHO CYIUTh 00 UX KOJIHYECTBE.
CraenaTh COOTBETCTBYIOIINE BBIBOJBI O HATMUYMU HOHOB B IMPEATIOKEHHOM 00pas3Iie MOUBHI.
? O 4eM roBOPUT HaJIMYKE U KOJINYECTBO KapOOHAT-UOHOB, CYJIb(aT-HOHOB, HUTPAT-HOHOB U
MOHOB Jkene3a B moyBe? IlurarenbHas EHHOCTh MOYBHI 7S pa3IMYHBIX pacTeHHH (YCTHbIE
COOOIIIEHUST 00YJAIOIITUXCS).
Crenaiite BBIBOJ O MPUTOIHOCTH 00pa3lia MOYBHI K MTOCAIKaM PACTCHUH.
[Ipennoxute BUABI YIOOpEHUI sl JaHHOTO 00pa3iia MOYBHI.

JlaGoparopHbie 3ansaTHs Ne 4
Tema: HMccienoBanne CBOMCTB METAJIJIOB
Heanb padoThl: M3Yy4uTh OOIHME XUMHUUYECKHE CBOMCTBA METAJIOB ;IIPHOOPECTH HABBIKU
MOJIb30BAaHUS 3JIEKTPOXUMUUYECKUM PAJIOM HANPsLDKEHUH METaJUIOB; 3aKPENUTh MPAKTUUYECKUE
HaBBIKU B UCIIOJIb30BAaHUN XUMHYECKON MOCYAbl U PEAKTUBOB.
Teoperuyeckas 4acTb
OCHOBHOII OCOOEHHOCTHIO BCEX METANIOB SBJISIETCS Haau4dhe HeOONBIIOr0 KOJHYECTBA



AJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE (OT OJIHOTO JI0 TPEX).
MerTanibl Jerko OTAAIOT BaJIGHTHBIE 3JEKTPOHBI U SIBISIFOTCS XOPOLIMMH BOCCTAHOBHUTEISIMHU.
JlydmmuMu BOCCTAHOBUTEISIMU SIBJIIIOTCS ILEJIOYHBbIE M IIEJTOYHO3EeMellbHble MeTamuibl. [lo
CTEMEeHH XMMUYECKOM aKTUBHOCTH METAJUIbI pacronaraioT B «Ps HanmpspKeHuid, rie akTUBHOCTD
MOHUKAETCS CJIeBa HAMPABO:
Li, K, Ba, Ca, Na, Mg, Al, Be, Mn, Zn, Cr, Fe, Co, Ni, Sn, Pb, H,, Cu,Hg, Ag, Pt, Au.
1.Yem neBee HAXOMUTCS METAIUT B PSAY HANIPSDKEHUN, TEM OH XUMUYECKH 00Jiee akTHBEH.
2.Yem mpaBee pacnosio’KeH MeTallJl, TeM OH XUMUYECKH MEHee aKTHBEH.
3.Kaxnplit MmeTai psiia BOCCTaHABIMBAET KATHOHBI BCEX CIEAYIOIIMX 32 HUM B PsIIy METAJLJIOB
W3 PaCTBOPOB UX COJICH.
4. Metauiel, CTOSIIUE B Py JIEBEE BOIOPOIa, BOCCTAHABIMBAIOT €r0 U3 pPa30aBICHHBIX KHCIIOT.

Mertaibl, HaXoAsIIKECs B psly paBee BOJIOPOa, HE BHITECHSIOT €ro U3 KUCIIOT.

X0 PABOTHBI

Onvim Ne 1. Omnouienue memannos K 6ooe

B Tpu npoOupku HAJIUTH BOJBI, 3aT€M B MEPBYIO OPOCUTH KYCOUYEK HATPHUS, BO BTOPYIO —
IIUHKA, B TPETHIO — MEJIH.

Uro Habmogaere?

Bropyro npobupky Harpets. Habmroaembie siBiieHUs 00BSICHUTD, UCTIOIB3YS P
AKTUBHOCTH MeTaJIOB. Tam, rjie peakiiusi IpoTeKaeT, 3alucaTh €€ ypaBHEHHE.

Onvim Ne 2. Omnouienue memannos K Kuciomam

B npoOupky HaTUTh HEMHOTO CEPHOM KHCIOTHI M OPOCUTH KYCOUYEK aIFOMHHHSL.
Harpeiite. Yto Habmonaere?

B npyryto npoOupKy HATUTh HEMHOTO COJISTHOW KUCIOTHI U OPOCUTH KyCOYEK MEJIH.
Habmroiaembie siBeHUs! 00BSICHUTD, UCIIOJIB3YS Psii aKTUBHOCTH MeTasuioB. Hanucats
YpaBHEHUs PEaKLIUiA.

Onvim Ne 3. OmHuouieHue Memaiiilos K uielouam

B nBe npobupku HanuTh 10 1 M1 pacTBOpa ruApoKcuaa HaTpus. B oqHy OpocuTh
JKEJIe3HBIN TBO3/Ib, a B IPYT'YI0 KyCOUeK afoMUHUA. JIJI1 Havasa peakiuu NpoOUPKH HarpeTh.
Uro nabmogaere?

Tam, rae peakius NpoTEKaeT, 3aMUIIUTE €€ ypaBHeHue. CrenanTe BRIBOJ O CBOMCTBAX
ATIOMUHHUS.

Onwvim Ne 4. B3zaumooeiicmeue memannos ¢ paiudHvlMu coaamu

B3stb nBe npobupku. B oHY MON0XUTE jke1e3HbIH rBo31b U NpuiInTh cynbdar menu (II)
CuSOgs, B pyryro — amoMUHUN 1 TpwidTh xiaopua Hatpus NaCl.

HaGmonaembie siBeHUst OOBSICHUTH C UCIIOJIB30BAHUEM PsiJia aKTUBHOCTH METaJIJIOB.
3anucarh ypaBHEHUS] COOTBETCTBYIOIIUX PEAKIIUH.

KoHTpoabHBIE BONPOCH:
KakoBo mosyioxkeHne MeTauioB B IEPUOJUYECKON cucTeMe?
Kakue metasmibl ciocoOHBI pearupoBarh ¢ paCTBOPAMH KHCIOT?
Kak MeTanis!l oTHOCATCA K Bone?
Kak, ucmonp3yst psj aKTUBHOCTH METaUIOB, OOBSCHUTH MX CIIOCOOHOCTH BBITECHSTH
JIpyTrue MeTaJlIbl U3 pacCTBOPOB UX COJIEH.
Ilocie BbIMOIHEHNS J1A00PATOPHON PadOTHI CTYIEHT J0/IZKEH YMETh:
1. cocTaBisATh ypaBHEHUS pPEAKIM, XapaKTEPHU3YIOIINX CBOMCTBA METAJIIOB;
2. I0JIB30BATHCSA XMMHUECKOH MOCYI0M U peaKTUBAMHU.
ITocJie BBINOJIHEHUS J1A00PATOPHOM PA0dOThI CTYEHT I0JI2KE€H 3HATh:
1. oOmre cBOWCTBA METAIIIOB.
3agxanHnume HAa JOM:
l. Odopmuts otuer 1o JadbopaTopHoii padore.
2. Jonucarh ypaBHEHUS pEaKIUA:
a) Sn + AuClz—>
b) Fe + Pb(NO3),—>
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c) Zn + Cr2(SO4)3—>

d) Cu + Hg(NO3),—

2. Ocyl1ecTBUTh NPEBPAILEHHUS:

a) Fe —» FeCl,—»>Fe(OH),— Fe(OH);— FeCls

FeSOs  Fex0O3
b) CuO—Cu(NO3)2— Cu(OH)>— CuSO4
\

CuO

JlabopaTopHusbie 3ansTus Ne 5
Tema: McciaenoBanue CBOMCTB HEMETAJIOB
Heab: M3y4nTh CBOMCTBA METAINIOB METAJUIOB PA3HOM aKTUBHOCTH; YCTAHOBHUTH CBSI3h MEXKITY
IIOJIOKCHUEM METaljla B p}II[y AKTUBHOCTHU U €TI0 XUMHUYCCKUMHU CBOﬁCTBaMH; HOBTOpI/ITB THUIIBI
XUMHYECKUX PEaKIUM.
Pe3yJbTaThbl H3yUeHHUs] HEKOTOPBHIX XHMHUYECKHX CBOHCTB META/VIOB Pa3HOH AKTHBHOCTH

Ne | Hasanue | HcxopnHsbie VYenosuss | Ilpusnaku YpaBHeHUs Bson
OIbITa BEUICCTBA peakuuu peakuuu peakuui

Opranu3zyem B Ipyniax BBIMOJHEHUE XUMUYECKOTO dKcIiepuMenTa. [IpeaiaraeM HHCTPYKIUIO.
HNHCcTpYyKIIMSA 110 BHINOJHEHUIO PadoThI

B npoGupky ¢ mopomrkooOpa3HbIM KeIe30M aKKypaTHO J00aBbTE HECKOJIBKO Karedh COISTHON

kucnoTel. HaGmromaiite mpoucxosiiee siBICHUE U 3armonHuTe Tabauiy. Kakoii ra3 mpu 3ToMm

BbIIIETUICA? O 4eM 3TO CBUAETEIbCTBYET?

B nmpobupky akkypaTHO HaJlelTe HECKOJIbKO MUJUIMIIMTPOB pacTBopa cyiabdara meau ()),

no0aBbTe TpaHy Ty LIMHKA, HAOJt01aliTe MOSBIEHNE KPACHOTO HajleTa Ha MOBEPXHOCTH [IUHKA.

3anonHUTe TAOIUILY.

K MegHbIM cTpyKKaM aKKypaTHO MPHJIEHTE HECKOJIBKO Kamneilb COJISTHOM KUCIOTHI. Ecimn

NPU3HAKY IPOTEKaHUs peakUuu? 3aroIHUTE TaOIuILy.

Hab6mronaiiTe onpIT, AEMOHCTPUPYEMBIH MTPETO1aBaTeNIeM: B3aUMOEHCTBUE KyCOUKa JTUTHS C

Bojioi. OOpaTnTe BHUMaHUE Ha BBIJEIICHUE Ta3a. 3alOTHUTE Ta0JIHUILy.

Cremnaiite 0O BEIBO/IL.

OOyuaOuruecss B TpyMIax MPOBOAAT OMNbBITHL, WUTIOCTPUPYIOIIME CBONCTBA METAJIJIOB:
B3aMMOJICUCTBUE C KHUCIOTaMH W COJSAMH. IIpy 3TOM OHM NPUMEHSIOT 3HAHUS B 3HAKOMOM
cutyaruu (MMyHKTBI 1,2 WHCTPYKIMH), B W3MEHEHHOW (MyHKT3) M B HOBOH (TyHKT 4,5).
3anoaHA0T Ta0IUIly U (OPMYIHUPYIOT BHIBOJBI.

Nudpopmanus o nomManiHeM 3aJaHum U peduiekcust

3aKOHYHUTH YpaBHEHUsI pEaKIUii, HaKcaTh UX B MOHHOM BU/IE:

Mg +H3POq4

K20+H2S04

Fet+AgNOs3

Bomnpoc: kak CBSi3aHO MOJIOKEHHE MeTallla B Py aKTUBHOCTU C €ro MPUPOAOH U
XUMHUYECKHMH CBOMCTBaMHU?

JlaGoparopHasi padora Ne 7
Tema: [lonyyeHue 3THIIeHA U U3YYEHHUE €TO CBOMCTB
Hean: 3akperyieHne 3HAHUW O CBOWCTBAX HEMPEAEIbHBIX YTIEBOJAOPOAOB: CIIOCOOHOCTH
QJIKEHOB BCTYIIaTh B PEAaKLMM NPUCOECIUHEHUS, OKUCIIEHUS, TOPEHUS; N3YYEHNE KaueCTBEHHBIX
peakIuil Ha HENpPeIEIbHbIE YIIIEBOIOPOBI.
Teopusn




OtuneH - CoHy siBIsieTCs npocTeduM NpeaCTaBUTENEM HENPEAEIbHBIX YIIIEBOJOPOIOB C OAHON
nBoHoi cBaA3p0: CH, = CHo.

IHonyuyenne.

1. B npomviuwnennocmu STUNEH BBIACISIOT W3 Ta30B KpeKWHTra (paciieruieHus) HedTw.
Baxueiimmii cnoco® momydeHHsl OJTHIEHA - JACTUAPUPOBAHHME OTaHA HAJ HUKEJICBBIM
KaTaJanu3aToOpOM:

CH3 - CH3; —» CH>=CH> + H»
2. B nabopamopuu moNy4aroT Jerujparanued S3TUJIOBOrO cnupTa (OTIIEIUIEHHWE BOJIBI).
BozgeiictBue BomootHumarommx cpeiacts (konu. HoSOs) Ha ogHOATOMHBIE CHUPTHI MOpU
BBICOKON TemIiepaType, MPUBOJUT K OTHICTNIEHUIO MOJIEKYJbI BOABI M OOpa30BaHUIO JBOMHOMN
CBSI3U:
CH; — CH,OH — CH>=CH; + H.O
B co3pganum [BOMHON CBA3M MEXAYy JBYMsSI aTOMaMU YIVIEpOJa YYacTBYIOT JBE Iaphl
DJIEKTPOHOB, TIPUYEM OJIHA CBSI3b — MPOYHAs, a Apyras CBs3b ciadasi, JeTKO pa3phIBaeTCs, 4TO U
OOBSCHSIET HEHACHIIIICHHBIX XapaKTep OpPraHWYEeCKUX COCAUHEHUW C JBOWHON CBS3bI0 W
CKa3bIBAETCSl HA UX XUMHUYECKUX CBOMCTBAX.
I. Tak, nnd HenpemenpHbIX YIVIEBOJAOPOJIOB psAla OSTUJIEHA XapaKTepHbl PpPeaKuHuu
NMPUCOETUHEHH S, KOTOPbIE MPOTEKAIOT C Pa3pbIBOM JABOIHOM CBSI3H.
1. Peaxyus euopuposanus: CH,=CH> + H, — CH3 - CH3
2. Peaxyus canocenuposanus: CH>=CH; + Br. — CH2Br - CH,Br
I[Ipn B3auMopelicTBUHM C alKeHaMH OpOMHas BoJa OO0ECIIBEUYHUBAETCS, TOITOMY
peakuus c OpOMHOW BOJOW  SBIsAETCA  KAa4YeCTBEHHOW  Ha HEmpeaelbHbIE
YIIIEBOIOPOABI.
3. Peaxyus euopoeanoeenupoeanus: CH3 — CH=CH, + HBr — CH3 - CHBr - CH3
[IpucoenuHeHue raloreHoBOI0POAOB K aJIKEHaM IIPOUCXOJUT 110 npasuny MapKosnukosa:
aTOM BOJIOpOJa  TMpHUCOeNuHsAeTcs K Oosiee TMIPUPOBAHHOMY aToMy yriepoaa (mpu
KOTOPOM OOJbIIIE COACPKHUTCS aTOMOB BOJOPOA), a TAIOTEH - K MEHEE TUAPUPOBAHHOMY
aToMy yTiiepo/a.
4. Peaxyus euopamayuu: 3T€H, IPUCOEANHSISA BOY, 00pa3yeT ATUIIOBBIA CIIUPT.
CH>=CH; + H,O— CH3 — CH,OH
I1. Peakuuu okucJIeHUA
1. Peaxyus copeHus: alKeHBI TOPAT C 00pa30BaHUEM YTIIEKUCIIOTO T'a3a U BOBIL.
C2Hs + 30, — 2CO2 + 2H20
2 Peaxyus oxucnenusn: >TUIIEH OKUCISAIOTCS BOAHBIM pacTBopoM KMmnO4 10
STUJIEHTJINKOJIA:
CH,=CH;+ [O] + HOH — CH;0OH - CH,OH
Peakuus ¢ KMnOs siBasieTcsi KayeCTBEHHOW peakLMell Ha HEelpelelbHbIE YIIIEBOAOPOIBL,
T.K. (HUOJETOBBII pacTBOp IE€pMaHraHaTa KajHusl B XOJleé peaKIuu 00eCIIBEUNBACTCA.
III. Peakuyuu moJimMepu3anmu.
7. Peaxyus nonumepuszayuu npoTeKaeT 3a CYET pa3pblBa KPATHBIX CBS3€H, C
00pa3oBaHNEM BBICOKOMOJIEKYIISIPHOT'O COeAMHEHUS (ITOJTUMeEpa).
nCH>=CH> — (-CHz-CHz-)a

Iopsaok BbINOJHEHUS PA0OTHI
O6opynoBaHue U PeaKTHBbI: JJA0OPATOPHBINA ITATUB; CIIUPTOBKA; TPU MIPOOUPKH; MPOOKA C
ra300TBOJAHON TPYOKOM; MPOKATIEHHBIH MECOK MM KyCOYEK NEM3bI; CMECh ATHJIOBOTO CITHPTA
KOHIICHTPUPOBAHHOU cepHOM KUCIOTHI (1 : 2); MOJKUCICHHBIA PaCTBOP MepMaHTaHaTa KaJIusl.
OmnbiT Nel.Ilonydyenue 3TH/IeHa



Cobpatb npubop, Kak 1oxaszaHo Ha pUCYHKE.
Hanute B mpoOupky 10-15 M1 cMecH 3THIIOBOTO CITUPTa ¢ KOHIIEHTPUPOBAHHOM CEPHOM
KUACIOTOH. [{s paBHOMEpHOT0 KUTIEHHsI TPUOaBUTH B cMech 0k0J10 0,5 I' MPOKaIEHHOTO PEYHOTO
necka WM OMyCTUTh KyCOUYEK MeM3bl. 3aKphITh TPOOUPKY MPOOKOI C Ta300TBOIHON TPYOKOHA,
YKPENUTh €€ B 3aKUME IITAaTUBA U HATPETh B IJIAMEHU CIIUPTOBKHU.
Harnummre ypaBHeHUE peakuuy MOIy4eHUs STUICHA U MMOANUIINTE HA3BAHUS BEIIECTB!
OmnbiT Ne2. I'openue 3Tn/IeHa
K koHIly ra300TBOAHOMN TPYOKH MOJHECUTE TOPSIIYIO CITUUKY.
OnycTtuTe KOHEI ra300TBOAHON TPYOKH 1O HAa B NMPOOMPKY C pacTBOPOM IE€pMaHraHaTra
KaJIAs U [POIYCTUTE YEPE3 HErO BBIACISIFOLIUICS Tra3.
OTtBerbTe Ha Bonpoc. Kakas eliie peakuus siBASETCS KaU€CTBEHHOW Ha HETIpeesIbHbIE
yrieBoaopoasl? Hanummre ee. [loanunmTe u3MeHeHne {BeTAa BEMIECTB B XO/€ PEAKIIHH.
KoHTpoabsHbIE BOIPOCH
1. Kakwue yrineBogopo/ibl OTHOCSTCA K HENPEeTbHbIM?
2. Tlouemy mJig HETIpEAENbHBIX YTIEBOAOPOAOB XapaKTEPHbI peaKIIUU IPUCOETUHEHNS?
3. KakoBa poib cepHOM KMCIOTHI B pEaKIUH MOJYYeHHUS dTUIICHA?
4. Tloyemy mpOUCXOIUT 0OECIIBEUNBAHNE PACTBOPA IIEPMaHTaHATa KaJIHs P MPOMYCKaHUN
yepes Hero dTuJieHa?
5. Kak npu momoru OpOMHO#M BOJBI OTIIMYUTH STUJICH OT dTaHa?

JlabopaTopnasi paGora Ne 8
Tema: Onpenenenue 3aBUCHMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPALMH PEArupyOLIUX
BELIECTB, IPUPOJIbI, TEMIIEPATYPHI
Henab padoThbI: NPaKTUYECKUM IIYyTEM MOATBEPAUTH 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOU
peaxkuu OT IPUPOJIbI pEarnpyrolero BEUeCTBa, OT €€ KOHIEHTPALMU U OT TEMIIEPaTypBhI.
Oo6opyaoBanue: cocyasl JIaHm01bTa, MEH3YPKH, BOPOHKH, TEPMOMETP, TUHIIET, TPHOOP 115
OIIpEeENIEHUsI CKOPOCTH XMMUYECKUX PEAKIII.
Xox padoThI:
Bansinne npupoabl pearupyrouxX BelecTB Ha CKOPOCTh XMMHYECKHX peaKuui
CKOpoCTh XUMUYECKOHN PEaKIIMU 3aBUCUT OT MHOTHX (pakTopoB. OIMH U3 HUX — MPUPOIA
pearupyromux BemecTs. [IpoBeaeM B 0AMHAKOBBIX YCIOBUSAX PEAKIIUU C IIUHKOM JIBYX Pa3HBIX
kuciot. B cocynsl JlaH101bTa HaTMBAaEM PACTBOPHI YKCYCHOM M CEPHOM KUCIOT OJMHAKOBOU
KOHIIEHTpaluu. Bo BTOpoe KoJeHO 000MX COCYI0B IMOMEIaeM 0 JIBE OAMHAKOBBIE TPAHYJIbI
nuHKa. [IpunuBaem KucinoTel kK TUHKY. OOBEM BBIIEISIONIETOCs ra3a onpeeliseM Mo YPOBHIO
KHUJIKOCTH B Ipubope. ['a3 MHTEHCUBHEE BBIIEISIETCS B COCYZE C CEpHON KUCIOTOM, 371eCh
peakuus uaeT 3HauuTeNbHO ObicTpee. CepHas KuciioTa — 0oJiee CHIIbHASI KHCIIOTA [0 CPAaBHEHUIO
C YKCYCHOM. MBI yOenuiuch B TOM, YTO IPUPOAA BEIIECTBA BIUSET Ha CKOPOCTh XUMHUECKOM
peakuuu.
Hanucars ypaBHEHME peakuy B3aUMOACHCTBUS IUHKA C CEPHOM KUCIOTOW U YKCYCHOM
KHCIJIOTOM.
2.Biusine KOHIEHTPALH Pearupyruux BelecTB HA CKOPOCTh XUMHYECKUX peaKknui
CKOopOoCTh XMMHUECKON peakIMK 3aBUCUT OT MHOTHX (DaKTOPOB, B TOM YHCJIE U OT
KOHIIEHTPALlUN Pearnpyromux BEIIeCTB.



IIpoBenem B ONMHAKOBBIX YCIOBUSX PEAKLMU LIMHKA C PACTBOPAMU CEPHOM KUCIIOTHI Pa3IUYHOU
KoHIeHTpauuu. CKOpPOCTh peaKLMK ONPEIENINM IO CKOPOCTH BBIIEICHHS Bogopoaa. B cocyne,
I'Jie KOHLIEHTPAIUs KUCIOTHI 00JIee BBICOKAs, CKOPOCTh BbIJIEIEHHUS BOJOPO/a BhIIIE. MBI
YBHUJEIH, YTO KOHLIEHTPALUs PEarupyoIuX BEIECTB BIUAET Ha CKOPOCTh XUMUYECKOU
peaxuu.

3.Biausinue TeMnepaTypbl HA CKOPOCTh XUMMUYECKUX PeaKkmuii

Kak Bnusier Temneparypa Ha CKOpOCTh XUMU4ecKO peakuu? [IpoBeneM aBe OJMHAKOBBIE
pEaKIHUM [IUHKA C CEPHOUN KUCIOTOM. EMMHCTBEHHOE OTJIMYKE — B OTHOM M3 COCYAOB PacTBOP
CEpPHOU KUCJIOTHI KOMHAaTHOM TEMIIEPATYPBL, & B APYTOM — IIOJOIPETHIN PACTBOP KUCIIOTHI.
ITocne Havana peakuii BUAHO, YTO O0JIee MHTEHCUBHOE BBIIETICHHE BOJOPO/IA MPOUCXOAUT B
npubope ¢ MOAOrPeTOi CEpHOI KUCIOTOH. MBI yOeIuiIuch B TOM, YTO TEMIIEpaTypa BIUSIET Ha
CKOPOCTb XUMUYECKOU PEAKIUH.

Hanucars ypaBHEeHHE peakiuy B3aUMOJEHCTBHS LIMHKA ¢ CEPHOU KUCIIOTOM.

BriBo1 1aHHOM pabOTHI.

JlabGoparopnas pabdora Ne 9
Tema: Vzyuenue BAMSHUS pa3IUUHBIX (PAKTOPOB HA CMEIIEHNE XUMHUECKOTO PABHOBECHS
Henab: a1 06paTUMOI peakIuy ONpeIeUTh HallpaBJIeHUEe CMEILEHUs PaBHOBECHS ITPH
N3MCHCHUHN KOHICHTPAIUKU BEIICCTB U MPOBCPUTH COTTIACOBAHUC C ITPUHIIUIIOM JIe IIIaTenbe.
Peaknus

FeClzp.,) + 3NH4NCSp,) — Fe(NCS)3(.) + 3NH4Clyp,)
JKEIITHIN O€eCLIBETHBIN KpaCHBIN O€eCLIBETHBIN

sBiisieTcss oOparumoii. Hanbosee MHTEHCHBHO OKpaiieHHOe coequHeHue B cucreme — Fe(NCS)3 —
tuormanar xenesa (I1I). [To n3smMeHeHn0 HHTEHCUBHOCTH OKPACKH pacTBOpa BCIICICTBUE
BHEITHUX BO3JEHCTBUI MOKHO CYJUTh 00 YBEIMYCHUU WIH YMEHBIIICHUU KOHIICHTPAITUN
Fe(NCS); u, cnegoBaTesbHO, O HAMPABJICHUH CMEIIICHUSI PABHOBECHS.

XoJ onbITa
e Ctakad BMeCcTUMOCTHIO0 100 MJT HAIIOJIOBUHY 3aMOJIHUTE JUCTHITUPOBAHHON BOJIOH, 100aBbTE
no 1-2 kamm pactBopoB FeCls u NH4NCS, nonydeHHbIi pacTBOp NepeMerianTe 10
OJIHOPOJTHOM OKPAaCKHU U Pa3jIehTe B YETHIPE MPOOUPKH.
o [IpubaBsbTe:
e B IepBYI0 MpoOupKy 1-2 kammm pactBopa FeCls;
e BO BTOpYIO npoOupky 1-2 xarum pactBopa NH4NCS;
e B TPETHIO IPOOUPKY — MUKpoIIIaTenb KpucTamumndeckoro NH4Cl.
UetBepTyro MpoOUPKY OCTAaBbTE B KAYECTBE ITAIOHA OKPACKH PACTBOPA B COCTOSTHUH
HA4aJIbHOTO PAaBHOBECHS.

Pesynbrats! onsita

e B cocrosHnu HauanpbHOTO paBHOBECHS (YeTBepTas MpOOHpPKa) pacTBOP OKpaIlleH B
brienHo KpacHBIN 1IBET.
o HaGmrogaembie n3MEHEHHS] HHTEHCUBHOCTH OKPAacKH B IpoOupkax 1-3:

Homep npobupku | M3MeHeHHe HHTEHCUBHOCTH OKPACKH (YBEIMYEHUE UITH YMEHBIIICHHE)

1 VBenu4yeHne CHIbHOE

2 VBennuenue

3 VMeHblIeHne
O6paboTka pe3yabTaToOB

o B usyuaemoii peakuuu
FeCe3 +3NH4NCS—Fe(NCS)3+3NH4




(ypaBHEHUE)

B PaBHOBECHUHU HAXOJISTCS:

Xnopua xene3a (I11), Tuonmonat amMmonus U tTuouronat Fe (III), Xxmopui aMMOHHS.
(bopMynbl ¥ Ha3BaHUS BEILIECTB)

° Bblpa}KeHI/Ie KOHCTAaHThI paBHOBECHUI.:
| Fe(NCS)3| NH 4Ce|3

Kp= | FeCe3| NH 4NCS |3

rae [FeCls], [NHsNCS], [Fe(NCS)3], [NH4Cl] — paBHOBECHBIE KOHIICHTPAIIUN UCXOJIHBIX
00pa3yIoImuxcs BEIIeCTB.

o l3MeHeHre KOHIIEHTPAIIMU BEIIECTB U CMEIIIEHHE XUMHUYECKOTO PaBHOBECHsI (aHATIU3 HA
OCHOBaHUU U3MEHEHUSI OKPACKU PACTBOPOB):

N3MeHeHne KOHIIEHTpaluu Hampap/eHue cMemeHns
Homep Buernee (yBermuuenue — 1wy yMeHbIeHue — ) ABHOBECHS
pOOUPKH | BO3JICUCTBHUE p
FeCls | NHJNCS | NHiCl | Fe(NCS)s (BpaBo, BieBo)
1 0 Crecl, — l ) 1 Bnpaso
2 0 Cnm,nes l — ) 1 Bnpaso
3 e 0 0 — ! BieBo

BriBon
o [Ipu yBenM4eHNN KOHIIEHTPAIIUU UCXOIHBIX BEIIECTB PABHOBECUE CHCTEMBI CMEIIACTCS B
cropony IlpsiMoit peakiuu,
e IIPU YBEIMYEHUU (TIPSMOI, 0OpaTHOI ) KOHIICHTPAIIMH MPOIYKTa PEaKIUU — B
cropony OOpaTHBIN peakiuu, (MpsMon, 00paTHOM)
e uyto Cornacyercs ¢ mpuniumnom Jle [llarense. (cormacyercs, He coriiacyercs)

JlabopaTopnasi paGora Ne 10
Tema: CriocoObI MPUTOTOBJICHUSI PACTBOPOB
ens: 3akpenuTh 3HaHUS 10 Teme "Bopaa. PacTBophl"; mproOpecTy MpakTHYECKU HABBIK B
yCTpaHEHUH >KECTKOCTH BOJIbI; HAYUYUTHCS TOTOBUTH PACTBOPHI C PA3IMYHBIMU KOHIIEHTPALUSIMU;
0TpaboTaTh HABBIKM IKCIIEPUMEHTAILHON PabOThI, COOII0Iast MpaBHUiIa TEXHUKH 0e3011aCHOCTH
pHu paboTe B KaOMHETE XUMUH.
Kpatkue TeopeTnueckue cBeeHUS
®du3nYecKre CBOKMCTBA — CBOMCTBA, MPUCYIIHE BEIIECTBY BHE XUMUUYECKOTO
B3aMMOJIEMCTBUS: arperaTHOE COCTOSIHUE, LIBET, KOHLEHTPaLUs, BA3KOCTb, INIOTHOCTD,
TEMIEpaTypa KUIIEHUS, AUDIEKTPUUECKas IPOHULAEMOCTh, TEMNIOEMKOCTb,
TEIUIONPOBOAHOCTb, SJIEKTPOIIPOBOAHOCTE, a0COPOIINS, SMUCCHUS, TEKYUECTh, UHIYKTUBHOCTD,
PaIuO0aKTUBHOCTb.

Omnpit Ne 1. [TpuroroBienue pacTBopa COJH.

[Tnan paGoTsl

1 sran. Teopernueckuii. Pemure 3agady.

1 BapuanT. Onpenenuts Maccy conu Meau (II), maccy 1 06bEM BozbI 171 mpurotoBienus 30 r.
6% pacTBOpa COJH, €CIIH IJIOTHOCTh BOJBI paBHa 1 r/cM3.




2 BapuanT. Onpenenuts Maccy coiu xenesa (II), maccy u 00bEM Boabl 1yt ipurotoBieHus 40 T.
4% pacTBOpa COJU, €CIU INIOTHOCTh BOJIbI paBHa 1 r/cm3.

3 BapuanT. Onpenenuts Maccy coiu Hukens (II), maccy 1 00BEM BOABI 17151 IPUTOTOBIECHUS 38 T.
5% pacTBOpa coJH, eciu MIOTHOCTh BOJbI paBHa 1 r/cM3.

4 papuant. OTnpeeNuTh Maccy COJM HATpHs, Maccy U 00bEM BOJIBI Uit IpUrotoBieHus 35 . 7%
pacTBopa CoJH, €CJIA INIOTHOCTh BOJIBI paBHA 1 T/cM3.

2 sran. DKcnepuMeHTalIbHbIN. [IpuroroBienne pacTeopa.

VXP,

2 2
Yro nemann? Yro Habmromann? BBIBOJ

YpaBHOBECUTH BECHI PHU MOMOLTH OyMaru. B3BecuTs MEH3YpKY.
Maccy 3anucarb

B3are HaBecky conu. Ha oiHy Jalry BECOB yCTaHOBUTH MMEH3.=... I.
Pa3HOBECHI, a Ha IPYTYI0 — MEH3YPKY U OCTOPOKHO B MEH3YpKY |[MpPa3HOBECOB
n00aBJIsieM COJb 10 YCTAaHOBIICHUS! paBHOBecHs. HaBecky =MMEH3.7MmCcoJIH
MMOMECTHUTH B KOJI0Y. OTMEpHUTH HEOOXOAMMBINA 00BbEM BOJIBI TpU  |VBOJBI=... MJI.
MOMOIIY [IUIUHAPA. BEUITUTE BOIY U3 HUIMHAPA B KOJIOY C Vp-pa=... MJL.
HaBeckoil. [lomyyeHHyro cmech pa3memarsb. B pe3ynbprare ?p-pa=... r/cM3

MOJTy4aeTcsl OJHOPOAHASI CMECh — PacTBOp coiu. M3mepbTe 00bEM
pactBopa. PaccunTaiiTe mIOTHOCTh pacTBOpA.

3 sram. OTuér-BeIBOA. 3anummure B cToiioer Ne 3

Uto Takoe 0AHOPOAHAS] CMECH, PACTBOP, PACTBOPEHHOE BEIIECTBO, pacTBOpUTENb? ONuInTe
¢duznyeckue cBoicTBa pacTBOpa.

BriBoibI o pabote

Crnenatb BBIBOJIBI O TUTAHUPOBAHUM PAOOTHI I IPUTOTOBIIEHUS PACTBOPOB C PA3TUYHBIMU
KOHLICHTPAIUSM.

KonTposnbHbIe 3aga4n

Kakue maccbl moBapeHHOM cOIM M BOJBI HAA0 B3ATh il mpurotosiienust 500 r pactBopa ¢
MaccoBOH goJreit conu B HeM 4%.

B 100 r Boabl pactBopuiu 31,6 r HuTpara kanus. Paccunraiite MaccoByro 1010
PacTBOPEHHOTO BEIIECTBA B PACTBOPE 3TOM COJH.

Paccuunraiite Maccy caxapa U Maccy BOJbl KOTOPbIE HY>KHO B3STh Jisl purotoBieHus 600 r
cupomna ¢ MaccoBoi nonei caxapa B HeM 10%.

B 800 r pactBopa cynbdara meau comepxurcs 40 r cynbdara meau.

Brruncnaute MaccoByto 100 cynbdara Meau B pactBope. Kakyio Maccy HuTpara cepedpa Ha10
B3ATh I mpurotoBiienust 250 1. 2% - Horo pactBopa.

10 r HuTpara kanusa pactBopeHo B 80 1 Boabl. OnpenennuTe NpOoueHTHYI0 KOHIIEHTPALUIO
MOJIy4YEHHOTO pacTBOpa.

Onpenenure Maccy a30THOM KACIOTHI B 00beMe 2 11 ¢ MaccoBoi aoseit 10 % u mimoTHOCThIO =
1,05 r/cm3.

JlabopaTopnasi paGora Ne 11
Tema: HccrenoBanue AUCIEPCHBIX CUCTEM

Heab: mony4uTh AUCHEPCHBIE CUCTEMBl M MCCIENIOBAaTh MX CBOMCTBA, HAYYUTHCS TOTOBUTH
CYCIIEH3HIO U 3MYJIbCHIO; PellaTh 3a/1a4il Ha ONpPEeIeHHe MacCOBOM A0 KOMIIOHEHTOB CMECH
U IIpUMecei.
OO6opynoBanme: kapOOHAT KaJbLMs, MAcyo, BOJa, XUMUYECKUHN CTaKaH, CTEKJISIHHbIE MaJOYKH,
MYKa, )KeJIaTuH, (OHAPUK.
TeopeTuyeckue cBeIeHUs

UucTele BeliecTBa B MPHUPOAE BCTPEUAIOTCS OUYEHb PEIKO, Yallle BCEr0 BCTPEUAIOTCS
cmecu. CMecH pa3HBIX BEIIECTB B PA3IUYHBIX arperaTHbIX COCTOSIHUSIX MOTYT OOpa30BBIBAaTh
TOMOTEHHBIE (PACTBOPHI) U T€TEPOTCHHbIE (AUCTIEPCHBIE) CUCTEMBI.



JluciepcHpIMM HAa3bIBAIOT T'€TEPOrEHHBIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO -
nucriepcHast ¢aza (MX MOXET ObITh HECKOJIPKO) B BHJIE OUYE€Hb MEJIKHX YacTHI[ PAaBHOMEPHO
pacripeiesieHo B 00beMe JAPYroro - TUCTIEPCHOHHON Cpejie.

—Cpena u Qa3pl HaxoOIATCs B pPa3HbIX AarperaTHbIX COCTOSIHUSIX — TBEPIOM, XUAKOM U
razoobpasHoM. [1o BenmnuMHe YacTUI] BEUIECTB, COCTABIISIIOIIUX AUCHIEPCHYIO (a3y, JUCIIEpCHbIE
CUCTEMBI JETATCS 2 TPYIIIbL:

—rpyboaucmepcHsie (B3Becu) ¢ pazMepamu gactul] 6osee 100 HM. ITO HEpoO3pauHble CUCTEMBI,
B KOTOpBIX (haza M cpena JEeTKO pasJeNfioTCs OTCTauBaHHEM WM (PUIBTPOBaHHEM. ITO
SMYJIBCUU, CYCIIEH3UH, a3PO30JIH.

—TOHKOAMCHEPCHbIE - ¢ pazmepamu yacTull oT 100 qo 1 um. da3a u cpena B TaKUX CHUCTEMax
OTCTaMBAHUEM PA3JIENAIOTCA C TPYAOM. DTO 30J1M (KOJJIOUMAHBIE pacTBOPHI "KieernonooHsle") u
renu (CTyIHH).

—Konnounnele cucreMbl Npo3pauyHbl W BHEIIHE IIOXOKM HAa MCTUHHBIE pacTBOPBI, HO
OTJIMYAIOTCS OT TMOCHEeNHUX MO oOpa3yromielics ‘‘CBeTAIIEHCS HOpoXKe” — KOHyCy NpHu
IPOIMyCKaHUH Yepe3 HUX JIyda CBeTa. JTO sABJIeHUE Ha3bIBatOT 3ppextom Tunaans.

IIpu omnpeneneHHBIX YCIOBHUAX B KOJUIOMJAHOM DPACTBOPE MOXKET HAyaThCsl IPOLECC
koarymsinuu. Koarymnsius — siBlieHHe CIUNaHus KOJJIOUIHBIX YacTUIl U BBHINAJACHUS X B OCAJIOK.
[Ipu 3TOM KOJIIIOUIHBIN PACTBOP MPEBPALIAETCS B CYCIIEH3UIO UJIH I'Ellb.

lenu unu cTynHU NOPEACTaBIAIOT COOOM CTYIEHUCTBIE OCaAKH, 00pasyrouuecs Mpu
koarymsiuuu 3osieii. Co BpeMeHeM CTpYKTypa rejeid Hapymiaercs (OTCJIauBaeTcsl) — U3 HHX
BBIZICNIIETCST BOJa. ODTO sBJIEHWE cuHepesuca. [locmorpute yueOHBIN (uibm «J/lucnepcHbie
CUCTEMBI» UCIIONIB3Ys cChUIKY https://youtu.be/LVFLbTowgsY wnu qr-xox

Xox padoTsl
Haueprtute Tabnuiy ans ohopmiieHus

OIIBITOB.

Hassanue onbita HaOmronenns BriBoab!

3ananue 1. IlpuroroBiieHne cycneH3uu KapOoOHAaTa KajbIUsA B BOJAe U U3yUYeHHE ee
CBOMCTB.

B crexnsuHyio mpoOupky BIHUTH 4-5 MJI BOABI W BCHINATh 1-2 JIOXKEYKH KapOoHaTa
Kanplus. [IpoOupKy 3aKpbITh pe3WHOBON MPOOKOI M BCTPSAXHYTH NMPOOMPKY HECKOIBKO pa3. B
HAOJIO/IEHUSAX OTMEThTE BHEIIHUNW BUJ W BHUAUMOCTH YacTHIl, CIIOCOOHOCTH OCAXIAThCS U
CIIOCOOHOCTH K KOATyJISIIHH.

Ccplka 1 qr-KoJI JuTsl MpOCMOTpa BHIeoonbITa https://youtu.be/8n7UFzW Q-wl

3ananme 2. IlpuroroBiieHne 3MYJbLCHM MAacCjJa B BOJAe M HU3Yy4YeHHe ee
CBOMCTB.

B crexnsaHyto mpoOupKy BiauTh 4-5 M Boabl M 1-2 M1 Maciia, 3aKpbITh PE3HMHOBOMU
poOKOI M BCTPSIXHYTHh MPOOUPKY HECKOJIbKO pa3. B HaOmMIoAeHHsIX OTMEThbTEe BHEIIHUN BUI U
BUIMMOCTB 4aCTHII, CHOC06HOCTB OoCaXaaTbCA U CHOC06HOCTB K KOaryJisinuu.

Ccplka 1 qr-KoJI JuTsl MpOCMOTpa BHIeoonbITa https://youtu.be/8n7UFzW Q-wl

3ananue 3. IlpuroroB/ieHHe KOJJIOMJIHOIO PacTBOpa M H3yYeHHE ero
CBOMCTB.
B crexistHHBIN cTakaH C TOpsS4ei BOJON BHeCTH 1-2 JOKEUKM MYKH (MM KEJIATHHA),



TIIATENHFHO Tepemeniats. [IpomycTuTs depe3 pacTBop Jiyd cBera (hoHapuka Ha (QoHE TeMHOU
Oymarun. B HaONIOMEHHUSX OTMEThTE BHEIIHWWA BHJ M BHIAMMOCTb YaCTHIl, CIIOCOOHOCTBH
OCaXJIaThCSI U CIIOCOOHOCTH K Koarymsauuu. Habmonaercs nmu apdext Tunnans?

Cchlika 1 qr-KoJ1 JUTsl MpOCMOTpa BHIe0ombITa https://youtu.be/pCrD2Zs91pg

OO0nmii BLIBOJ

KonTpoabHble 3a1anus

Pemmre Tect

1. lucnepcHas cuctema 3To:

a) TOMOTe€HHas cucTema 0) TeTeporeHHasi CHCTeMa B) BEpHO a U 0

2. TymaHy COOTBETCTBYET JUCIIEPCHAs CUCTEMA: a) JK/T 0) /K B) T/ K

3. HedTu cOOTBETCTBYET AUCIIEPCHASI CUCTEMA: a) XK/T 0) 3K/ B) I/K

4. 3yOHOI 1MacTe COOTBETCTBYET IUCIIEPCHAs CUCTEeMa: a) T/T 0) T/T B) T/k

5. CnnmaBaM COOTBETCTBYET JAMCIIEPCHAS CHCTEMA: a) k/T 0) T/T B) T/

6. 13 nepeuns BeIOEpUTE JHUIIHEE CIIOBO U MOAYEPKHUTE €r0: I'ellb, CYyCIEeH3Hsl, 30J1b
7. U3 nepeuHs BEIOEPUTE JTUIITHEE CIIOBO M MOAYEPKHUTE €T0: 30Jb, CYCIIEH3HUs, a3P030Jib
8. Uto oObeauHsCT JaHHBIC CJI0BA: MapMena, 3eup, X0JI0Iel]

OTBeT 3anumInTe B BUJE OJJHOTO CJIOBA

9. Yto 00beIuHSCT JaHHBIE CII0BA: MOJIOKO, HE(PTh, OJICOIHEYHOE MACIIO B BOJIE.
OTBeT 3anuIInTe B BUJE OJJHOTO CJIOBA

10. Yto oObeauHsACT JaHHBIE CJIOBA: JIAK JJIS BOJIOC, JIE30/IOPAHT, MBUIEBOE 00JIAKO.

OTBeT 3alHIINTE B BUIE OJHOI0 CJIOBA

JlaGoparopHasi paGora Ne 12
Tema: Ananutuueckue peakiuu katuoHos [-VI rpynn

Kartnonsl MeTamsioB B COOTBETCTBUM C  KHCIOTHO-OCHOBHOM  Kiaccudukarueit
MOJPA3JENAI0T Ha MIECTh aHATMTUYECKUX rpynmn (cM.Tabmuiy 1). rpymme rpynmnoBoil peareHt
OTCYTCTBYET.
Ananumuueckue peakyuu kamuona Li+

Oxpawusanue  naamenu  2azo8ou _eopeaku. Jlemyuue — conu  aumus  (LiCl,
LiNO3)okpawusarom niams 2a30801u 20peaKu 6 KapMUHOB80-KPACHbII Yeem.

Memoouxa. Ha TIaTMHOBOW WJIM HUXPOMOBOW MPOBOJIOYKE BHOCST B TUIaMsl Ta30BOM
TOPENIKN HECKOJBKO KPUCTAJUIMKOB XJIOPH/Ia WIIM HUTPATA JIUTHUS.
Ananumuueckue peakyuu kamuona Na+

Peaxyusa ¢ yunxypanunayemamom (papmaxonetinas). Kamuonvr nampus oaiom ¢
yunkypanunayemamom  Zn(UO2)3(CH3COO)8 6  ykcycHokuciom — pacmeope  JHCeamblil
Kpucmaniudeckutl  ocadok Hampuuyunkypanuiayemama NaZn(UO2)3(CH3C0OO0)9-9H20,
Hepacmeopumblii 8 YKCYCHOU KUciome:
Na++Zn[(UO2)3(CH3C00)8] + CH3COO- + 9H20 =
NaZn(U0O2)3(CH3C00)9-9H20|

Memoouxa. Ha nipeameTHoe cTeksio HaHOCAT Karumo pactBopa NaCl, cierka ymapuBaroT
0 Havyayia oOpa3oBaHMs O€JIOW KaeMKH IO KpasM Kaluld W TPHOABISIIOT KaIulk0 pacTBOpa
nuHKypaHuiamnerara. Yepe3 2-3 MuH HAONIOAAIOT OOpa30BaHHUE IKENITHIX OKTAdAPUYECKUX U
TETPA3APUUYECKUX KPUCTAILIIOB.
Oxpawusanue niameru 2a306801U 2OPENKU COCOUHEHUAMU HAMPUs]
(hapmaxonetinviti mecm). Conmu M JIpyrue COCIWHEHHs] HATPHUS OKPAIIMBAIOT TUTaMsI Ta30BOMH
TOPEJIKU B JKEITHIN LIBET.




Memoouxa. Ha HUXpoMoOBO# 1100 TUIATUHOBOH IMPOBOJIOYKE BHOCAT B IUIaMsl ra3oBOM
TOPEJIKK HECKOJIBKO KPUCTAJUIUKOB COJIM HATPUS.
Ananumuueckue peakyuu kamuona K+
Peaxuyus ¢ cexcanumpokobanvmamonm (I111) nampusa (papmaxonetinas).
Katnons! kanus B 10CTaTOUHO KOHIIEHTPUPOBAHHBIX PACTBOpax B yKcycHokucion (pH=3) win
HEUTpabHOM cpene o0pa3yioT ¢ pactBopuMbiM B Boje Na3[Co(NO2)6] xenTsiid
KPUCTAITMYECKHA ocaiok rekcanutpokobanbrara (I1I) Hatpust u kanmus NaK2[Co(NO2)6]:
2K+ + Na3[Co(NO2)6 | = NaK2[Co(NO2)6 ||+ 2Na+
8

Ocaok HepacTBOPUM B YKCYCHOM KHUCIIOTE, HO paCTBOPSETCS MPH HArpEeBaHUU B CHIIbHBIX
KHCTIOTAaX; B IIEJIOYHON Cpelie BhIMafaeT Oyphlil ocagok
Co(OH)3.

Memoouxa. B mpoOupKy BHOCAT 2 KaIjil KOHIIEHTPUPOBAHHOT'O PAacTBOpPA COJIM Kalus U 2
Kaluid  CBEeXeNpurotopiieHHOro pactBopa Na3[Co(NO2)6]. BemagaeT >KenThli 0CaI0K
NaK2[Co(NO2)6]. Eciu ocamok He o0pa3yercs, TO MOTUPAIOT CTEHKU MPOOUPKU CTEKIISTHHOMN
MaJIOYKOM.

Peaxyusa ¢ cexcanumpoxynpamom (Il) nampus u ceunya. Kamuonvl Kanus 6 HeUmpaibHoOu
cpede obpazytom ¢ eexcanumpokynpamom (Il) nampusa u ceunya Na2Pb[Cu(NO2)6] uephvie
kpucmannvl eexcanumpoxynpama (1) xkamus u ceunya K2Pb[Cu(NO2)6] xybuueckoii ¢popmei,
Xopouio uouUMbvle N0 MUKPOCKONOM:
2K+ + Na2Pb[Cu(NO2)6 | = K2Pb[Cu(NO2)6 | + 2Na+

Peakmus BeIcOKOUyBcTBHTENbHA. MemaroT katuonsl NH4+, Rb+, Cs+, taxke narommue
YepHBII 0CaI0K C PEaKTHBOM.

Memoouxa. Ha mpeaMeTHOE CTEKJI0O HAaHOCAT KAIllll0 pacTBOpa COJU Kallusl, OCTOPOXKHO
yIIapuBalOT HAJ TUIAMEHEM Ta30BOM TOpPEeNKH 10 00pa3oBaHUs Oelloil KaeMKH MO KpasMm Karuiu,
OXJIXJAOT 10 KOMHATHOW TeMIepaTypbl U NMpuOaBisioT kammo pactBopa Na2Pb[Cu(NO2)6].
UYepe3 2 MUH HAOMIONAIOT MOJA MHUKPOCKONIOM 00pa3oBaHUE B KHMIKOCTH YEPHBIX KyOMUECKHUX
KpPHUCTAJIJIOB.

Oxpawusanue niamenu 2azoeoti copeaku. Coau u opyeue coeOuHeHus Kaaus npu 6HeceHuu
UX 8 NIAMS 2A3080U 20PeNKU OKPAUUBAIOM €20 6 (huonemosulil ygem.

Memoouxa. Ha KOHYMKE HHUXPOMOBOM WJIM IIJIATHHOBOM MPOBOJOYKH BHOCAT B ILIAMS
ra3oBOM rOpeKy KPUCTAUTUKU CONH Kaiaus. Tak kKak 0ObIYHO B COJISIX KaJIMs UMEIOTCSI IPUMECH
noHOB Na+, paccMaTpuBaTh IUIaMs HAJ0 4epe3 CHHEE CTEKJIO WM CKISIHKY, 3allOJIHCHHYIO
pPacTBOPOM MHJIUTO, MOTJIOIIAIOIINM JKENThINA CBET.

Ananumuueckue peakyuu kamuona NH4+

Peaxyusa paznoowcenus coneu ammonus wenovyamu (gpapmaxoneunas) Conu amMmoHus 6
pacmeopax wenouell paznazaomcs ¢ 8bloeseHuem 2a3000pazHoco
aMMHaKa.

NH4+ + OH-=NH31 + H20

Beigenstironuiicss aMMuak  OOHApY)KMBAIOT C  TOMOIIBIO  BJIAXKHOW  YHHBEPCAIBHOU
MH/INKAaTOpHOU Oymaru (CHHeeT B mapax aMMHaKa).

Memoouxa. B mpobupky BHOCST 8-10 Karens pacTBOpa COJIM aMMOHHUS, MPUOABISAIOT 2-4-X
KpaTHbIA 00BeM pacTBopa NaOH 1 0CTOPOKHO HArpeBarOT pacTBOP, HE IOMYCKAst €r0 KUIICHUS U
pa30pbisruBanus. Han pacTBopoM NOMENIAIOT BIIAXHYIO YHHBEPCAIbHYIO HWHAMKATOPHYIO
Oymary, He KacasiCh CTEHOK NpOOMpKH BO H30eKaHUE IONajaHus Ha OyMary Kamelyek
HIEJIOYHOTO pacTBOpa. Beiaenstonuecs napbl aMMHaKa OKpalIMBalOT WHIUKATOPHYIO Oymary B
CHUHMI 1BET.

Peaxyusa ¢ peakmusom Heccnepa — cmecwvto pacmeopa mempauodomepkypama (11) xanus
K2 [Hgl4] ¢ KOH (¢papmaxonetnas) Kamuonsvt ammonuss oopasyrom ¢ peakmusom Heccnepa
amMop@huwlil KpacHo-0ypblll 0CAOOK.

NHA4+ + 2[Hgl4]2- + 20H- = [(IHg)2NH2]I | +51-+ 2H20




Peakiusi BBICOKOUYBCTBHTENbHA. [103BOJIIET OTKpPHIBAThH ClEAbl KAaTHOHOB aMMOHHS —
HaOJII01aeTCsl OKpALIMBaHUE PACTBOPA B KENThIN WM Oyphli I[BET.

Memoouxa. K 1-2 xamnsm pacTBopa COJM aMMOHHUS NPHUOABISAIOT 2 Kaluld peakTHBa
Heccnepa. Brimanaer amopdHbIii KpacHO-OyphIit 0CaIOK.

JlaGoparopnas padora Ne 13
Tema: Ananutuueckue peakuuu aHuoHoB [-VI rpynn
e padoThI: MPOBECTH KAYECTBEHHBIN aHAJIU3 PACTBOPA, B KOTOPOM BO3MOKHO IIPUCYTCTBUE
2- 2- 3- - -
AHUOHOB SO, ,CO3 ,PO4 ,CI', T, NG, , NG, .
CymHoctb padorbl. CoriacHo KinaccuprKaui aHHOHOB, OCHOBAaHHOM Ha paCTBOPUMOCTH

SO; CO3 POy

coneit 6apus u cepedpa, HOHBI 4 otHOCsTCS K IepBoi, noHbl Cl™ u I — ko

BTOPOM, & HOHBI NO, " NGO, _ K TpeThel aHATUTHYECKUM TPYIITIaM.

B ornnune OT KaTMOHOB, aHUOHBI PA3JIMYHBIX TPYIIIT HE MELIAIOT OTKPBITHIO IPYT Apyra,
MIOATOMY aHAJIU3 MPEUIOKEHHONH CMECH MOXKHO BBITIOTHUTD OPOOHbIM MEMOOOM, T. €. B
OTZEIIBHBIX IIOPLUAX UCCIEyEMOr0 pacTBOpa, HE MPOBOS TPYIIIOBBIX PA3AECICHUM.

[Tpu aHanmM3e cMecH aHUOHOB 2PYNNOGble peaceHnyl Yallle BCETO MPUMEHSIOT He IS Pa3/IeieHuUs
TpyII, a Ji TOTO, YTOOBI YCTAHOBUTH UX HATHYUE WIIA OTCYTCTBHE B XOJI€ NPe0BAPUMETbHBIX
ucnvimanuti. ECIIM yCTaHOBJIEHO OTCYTCTBHE aHHOHOB BCEHl TPYIIIIBI, TO HE CIEAYET POBOIUTH
pPEaKIuu Ha OT/AETbHBIC aHUOHBI. TakuM 00pa3oM, MPOBEACHUE 2PYNNOBHIX

peaxkyuii 3HAYUTEIbHO o0JeryaeT paboTy U SKOHOMHUT BpeMs. B paboTe ucnonb3yroTcs
CJIEAYIOIIME TPYNIIOBEIE PEAKLINU:

I'pynnoson .
AHaIUTUYECKUI
I'pynna peareHr, I'pynnossie peakiuu o —
yCIIOBUS
I BaClz npu SO - O6pa3zoBanue 6enbIX
pH 7-9 * +BaCl - BaSO4l +2Cl METKOKPHCTATIIECKHX

2-
CO3" | Bacl, - BaCOsl + 2¢CI- | 0canxos

3-
2POY . 3BaCl, —> Bas(POs)od + +
6CI”
I AgNO3B2H. | NO: O6pazoBanue 6enoro
HNO3 CI+ AgNO3 —> AgCIl + ] ’ tBOpoxkucroro (AgCl)
I+ AgNO; — Agll + NO, WJTH CBETIIO-JKENTOTO

(Agl) ocanka

[Tpu npoBeneHnyn NpeBapUTEIbHBIX UCIIBITAHUI Ha aHUOHBI JIEJat0T TaKXKe npooOy Ha
svloenerue 2a3os, NeucTBys Ha pactBop 2 H. HoSO4. [1pu 3TOM aHUOHBI JIETyYUX KUCIIOT
paznararoTcs ¢ BblIeJI€HHEM My3bIpbKOB ra3a. 13 aHHOHOB, KOTOPbIE MOT'YT OBIThH B

CO3 , NO;,

aHATU3UPYEMOM pacTBOpPE, TaKOH 3P PEKT JaroT TOIBKO

2-
CO3" L ont o5 cOst + H0
2NO; | 2H" — NOz1 + NO1T + H,0
AHWOHBI | aHaTUTHYECKOHN TPYIIIBI HE MEMIAI0T OOHAPYKEHUIO ApyT apyra, a BHyTpH II u 111
AHATUTUYECKUX TPYII HEOOXOAMMO MPOBECTH pa3zdeieHiie NOHOB.
Nonwr I” memaroT otkpeiTHiO HOHOB Cl™, MOATOMY UX TIPEIBAPUTEIBLHO OTIEISIOT,
UCTIONB3YS CelleKmusHoe pacmeopeHue 0CaaKoB rajoreHu10B cepedpa B NH4OH (koHir.).



Chauana neiictByrot rpynmnoBsiM pearenToM AgNO;3 B 2 H. HNOs3, B peynbTare 00a noHa

MEPEXO0JIAT B OCAJIOK:

Cl+ AgNO; —> AgCN +

[ +AgNO; »> Agld + NG,

NO;

3arem nobasistor NH4OH (koHir.), B koropom ocamok AgCl pacTBopsieTcst ¢ oOpa3oBaHUEM
ammuakara, a Agl — He pacTBOpsieTCsl BCJIECTBUE Pa3/InyMsl B 3HAUECHUAX IIPOU3BEICHUI
pactBopumoctH (~ 1071% u ~ 1077 cooTBeTcTBEHHO):
AgCl| + 2NH4OH = [Ag(NH3)2]CI + 2H>O

Ocanox Agl oTOpackIBarOT, a B MOJy4eHHOM (DUIbTpaTe OTKPHIBAIOT HOHBI Cl .

Honrnl

2 MemraroT 0OHAPYKEHHUIO NOHOB

3, MO3TOMY X MIPEABAPUTEIIBHO HEOOXOqMMO

yaanuTh. C 3TOH LETbI0 IPOBOAST PEAKLIUI0 KOHTPIIPOIIOPLIMOHUPOBAHUS C MOYEBUHOMN B
KHUCJION cpelnie, B pe3ysibTaTe KoTopoil noHbl NO2™ yXOIsT U3 pacTBOpa B BUJE Tas3a:

2NO

2+ 2H" + CO(NH2): = CO271 + 2N21 + 3H,0
[Tpu nmpoBeneHnN XapaKTEPHBIX peakuii Ha aHWOHBI JJIs JOKa3aTeNIbCTBA UX MIPUCYTCTBUS 4acTO

HE00XO0IMMO HE TOJIBKO YOETUTHCS B BHINAZCHUN OCA/IKa, HO U TIPOBECTHU UCHbIMAHUE HA €20
pacmeopumocms B pacTBOPax pazIUYHbIX PEareHTOB.
B pabote HCcroNnb3yI0TCs CAeTYIONNE XapaKmepHbvle peakyuu:

Pearent, ycnoBus
AHanmuTAuyeckas .
Hon IPOBECHUS Ananutudeckuit 3P Pext
peaxius
peaxkuuu
Anuonwt I epynnoi
g0? |BaChhmpupH7- | 502" 5 O6pazoBanue 6e10ro
! 8, HCl1 ¢ +Bat o> > MEJIKOKPUCTAIUIMYECKOr0 OCajIKa,
BaSO4d He pactBopumoro B HCI
2- | HCI, Ba(OH 2- Brigenenue u3 pactBopa
CO? (OH), COT iy s cout | B8 pacTBop
y3BIPHKOB T'a3a M IOMYTHEHUE
++H0 0apUTOBOM BOIBI
CO21 + Ba(OH), —»
— BaCOsd
- 2+ 3-
PO> | Mg™, NH4OH, POY | o2 + O6paszoBanue 6e10ro
NH4Cl g KPHCTAILTHIECKOTO 0CaIKa
NHs" >
MgNH4PO4
Anuonwt 11 epynnwi
I XJiopHas Boja, 2+ Ch > L + OxkpamuBanne 0€H30JbHOTO CJIOS B
H>S0O4, 6enzon 2CI- MAaJIMHOBBII LIBET
ClI" | AgNOs, 2 1. Cl"+ Ag" — AgCl| | O6pa3osanue 6enoro
HNOs3, 25 %-nb1ii | AgCl| + 2NH4OH | TBOPOKHCTOIO OCaJIKa,
NH4+OH, KBr — [Ag(NH3),]Cl + | pacTBOpeHHE Ocajka B NH4OH;
2H,0 MOSIBJICHUE MYTHU MIPU JIEHCTBUU
[Ag(NH3)2]Cl + KBr
KBr+ + 2HNO3 —»
AgBr| + KCI




+2NH4NO3

Anuonwt Il epynnei

NO, KI, HCI nnun 2NO; T+ [ToOypeHue pacTBopa; MOSBICHHE
CH3COOH, . TEMHO-CUHEN OKPACKHU MOCIe
Kpaxmajl AH" > L +2NO+ | jo6apnenns kpaxmana
(mpobupouHas 2H20
peakius)

KI, HCI nnun [TosiBneHue cuHel OKpacKku
CH;COOH,
Kpaxmaii
(kamenmpHas
peakuus)

NO; JndennnamMun B NO ITosiBieHNE NHTEHCUBHOM CHHEN

3 +
koHI. H2SO4 SHH 4 OKpAacKH Ha CTEHKax MPOOUPKH
(CsHs)2NH —

MPOJYKT OKUCITICHUS
CUHETO LIBETa

Boinosnenue padorsl. [lomyqaroT mpoOy 171t mpoBeIeHHS aHAIN3a, 3alMChIBAIOT €€ HOMEP B
nabopaTopHbIi xKypHai. ONUCHIBAIOT BHELIHUM BUJ pacTBOpa (OKpacka, Ipo3payHocTh). Jlanee
UCIIONB3YIOT OTAEIbHBIE TOPLUHU HCCIIELYEMOT0 PACTBOPA JUIsl IPOBEACHNUS IPEABAPUTEIbHBIX
MCIBITAHUN ¥ CUCTEMAaTUYECKOI0 X0/1a aHATIN3A.

JlaGoparopnas padora Nel4

Tema: KauecTBeHHBII aHaIM3 OPraHUYECKUX COCTUHEHUH 10 (PYHKITMOHAIBHBIM TPYIIIaM
HEJIb PABOTDI: BbISIBUTE 3JIEMEHTHBIA COCTAB UCCIETYEMOTO OPraHUYECKOTO BEIIECTBA
(mpeaenpHOro yrieBoopoa) XMMUYECKMM METO/I0M Ka4eCTBEHHOI'O aHAJIN3a.
PABOYEE 3AJIAHUE:
1. ompenenuTh 3J€MEHTHBIN cocTaB napaduHa (WM cMecu napaduHa, Ba3elnnHa 1 OEH3UHA) C
MTOMOIIBIO peakIuu okuciaeHus okcuaom meau (11);
2. oOHapyXHUTh XJIOp B XJ0podopme (TeTpaxjopMeTaHe) peaklueil OKpauBaHus MIaMeHU
(mpo6a belnbiTeitHa).
OBIIME CBEJIEHUSA
Yeneso0opoovt — coeounenus, cocmoawue monvko uz amomos y2nepooa u 6000pooa.
YTneBooposl ACTAT Ha yukauyeckue (KapOOIUKINYECKIE COSTUHEHUS) U ayUKIUYecKue.
[uknuyeckumu (KapOOLUMKINYECKUMH ) HAa3bIBAIOT COCTUHEHUS, B COCTaB KOTOPBIX BXOAUT OJIUH
win 6oJ1ee IUKIIOB, COCTOSIIIUX TOJIBKO U3 aTOMOB YIiiepo/ia (B OTIMYUE OT FeTePOLUKINYECKUX
COEIMHEHUH, coiepKallluX reTepoaToMbl — a30T, cepy, KUCIopo U T. 1.). Kapbonuknunueckue
COEIMHEHUS, B CBOIO 0UEpENb, JENIAT HA apOMaTHUECKHUE U HEapOMaTHUECKHE (ATMLUKINIECKHE)
COETUHEHMUSI.
K anuximyeckum yriieBoopojiaM OTHOCST OPraHU4YeCKHE COEAMHEHNS, YIIIEPOIHBIN CKelleT
MOJIEKYJI KOTOPBIX MPE/ICTaBIsIeT cCOO0N HE3aMKHYThIE IICTH.
OTH ey MOTyT OBITh 00pa30BaHbl OJJMHAPHBIMH CBA3SIMH (QJIKaHBI), COAEPKATh OAHY IBOMHYIO
CBSA3b (JIKEHBI), IBE UM HECKOJIBKO ABOWHBIX CBS3EH (IMCHBI WM IOJUEHBI), OTHY TPOHHYIO
CBSI3b (QJIKUHBI).



YrneBoaoposl, B 0COOEHHOCTH AJIKaHbl, — 3TO OCHOBHBIE IPUPOIHBIE HCTOUYHHKHI
OpPraHUYECKUX COeIMHEHUH U OCHOBA HanboJjee BaXKHbBIX IPOMBIIIJIEHHBIX M JA00paTOPHBIX
CHHTE30B.
[IpenenpHbIe YrieBoIOPOIbl HA3bIBAIOT NapaduHaMu. [lapagursl — 3TO UICTOPUYECKU
CJIOJKUBIIEECS Ha3BaHHUE MPEENIbHBIX YTIeBOAOPOA0B (J1aT. parrum affinis - manoakTuBHbIi). [To
CPaBHEHMIO C APYTUMHU YIJI€BOAOPOAAMU OHU OTHOCUTEIBHO MEHEE aKTUBHBI.
BBISBUTH cOCTaB CMeCH BEIIECTB MITH OT/AEIBHOIO BEIECTBA BO3MOYKHO
METOAAMU KauecmeeHHo20 ananuza. JIpuMeHatoTcs XUMUYeCKUe, CIEeKTPOCKONMYECKHE U
Xxpomarorpaduyeckre METo bl aHaiau3a. i BBISIBICHUS 2JIEMEHTHOTO COCTaBa OPraHMUECKUX
COEMHEHUH UCIIONIB3YETCS XUMUUECKUL MEMOO KA4eCmEeHH020 AHaAU3d,
KOTOPBIIOCHOBBIBAETCSl HA TOM, YTO C TIOMOIIBIO CIIEIIHAIBHBIX PEareHTOB BBIOMpPAETCS TaKOM
THUI peaKIHii, KOTOPbIH MO3BOJISAET CAETIATh BEIBOJ O HATMYNU OIPEEICHHBIX IPYII aTOMOB
(pyHKIIMOHANBHBIX TPYII) WX HOHOB B UCCIIEIYEMOM BEIECTBE.
KadecTBeHHOE OOHApYXKEHHE IIEMEHTOB B BELIECTBE BO3MOYKHO CIEAYIOIIMMHU MyTAMHU:
— oOHapy’kKeHHe HOHOB, KOTOPBIE 00Pa3YIOTCS MPH MOMOIIHY MOIXOISAIINX PEaKIIHii;
— B3aMMO/ICHCTBHE BEMIECTB (B OOIBITMHCTBE CITy4aeB PEaKIIMU OKUCIICHHS) C 00pa3oBaHUEM
ra3000pa3HbIX MPOJAYKTOB, KOTOPBIE MOTYT OBITH OOHAPYKEHBI.
[TpucyrcTBHe yriepoaa B OpraHMUECKUX COCIMHEHUSIX B OONBIIMHCTBE CITy4aeB MOXKHO
OOHApPY>KUTH 110 OOYTIMBAHUIO BEUIECTBA IIPU OCTOPOKHOM €T0 MPOKATUBAHUH.
HanGosnee TOUHBIM METOIOM OTKPBITHS YIJIEpOJa U OJTHOBPEMEHHO ¢ HUM BOJIOPO/ia SIBJISETCS
COXOKEHUE OPraHMYECKOTO BEIIECTBA B CMECH ¢ MEJIKMM MOPOIIKOM OKCHJIa MEJH. YTIepo.
obpasyer ¢ kucimopoaom okcuaa meau(Il) yrmekucnslii ra3, a Bomopox — Boay (tadu. 1). Oxcupg
MeJli BOCCTaHABIUBAETCA 0 METANTMYECKON MeIH, Halpumep:

C,,H,, + 40CuO — 13CO, +14H,0 + 40Cu

Tabx.1
Kauecmeennuwiil snemenmuulil anaius opeaHudecKux coeOUHeHUull
O6nHapyxeHue OTnuuuTENbHBIN
DJIeMEHT [IpoBenenue ananusa
B BUJIE MPHU3HAK PEAKITII
XrtopHia MenHyto IpOBOJIOKY «CMaYHBaIOT
Xnop MC,I[I/I; (1) UCCJIEYyEMbIM PACTBOPOM U BHOCST B 3eneHoe miams
m1ams Topenku (mpoba benpinTeiina)
[TokpeiBatoT BemecTBo okcuaoM Meau(1l),
MOKCUJA  |HarpeBaroT, BBIIEISIONIMICS ra3
Yrnepon A A P > BRI Hl Ocayok 6enoro 1BeTa
yriepoaa IPOMYCKAIOT (HEA0JIr0) uepe3 6apuToBYIO
BOJY
BeriecTBo MOKpHIBAIOT CJI0EM OKCHIA
Bosopos Bojtsr meau(Il), HarpeBaroT, moMemawT N3menenue romyooro
p KaILTIO ’KUJIKOCTH Ha Oymary, I[BETa Ha CBETJIO-PO30BbII
mponuTaHHyIo xyuopunom kobanpra(ll)

Jlyist oOHapyKeHus yriiepoia ¥ BOJIOPO/ia B OPTAaHHUECKUX COSTUHEHHSIX O0BIYHO HCIIONB3YIOT
napaduH WM cMech apaduHa, OeH3WHA U BazenuHa. Onpeodensitom 6000po0 U yenepoo
Ka4yecmeeHHbIM 31eMEHMHbIM AHATUZOM.

[TapaduH, 6€H3UH U Ba3eNUH ABJSIOTCS MPOAYKTaMHU (GpaKIIMOHHON EPerOHKH HEPTH.
[IpoaykThl IEPETOHKU HEPTH UMEIOT PA3IMYHOE IPUMEHEHHE.

ben3un — 310 cMech YIriieBOAOPOIOB, MOIY4aeMbIX MIPH MPSMOI eperoHke HeTH C
TeMIrepaTypoii kunenus He Boime 205 °C. Vicnons3yercs B OCHOBHOM KaK aBHALMOHHOE U
aBTOMOOMIbHOE TOTIMBO. OH COCTOUT B OCHOBHOM M3 YIJIEBOJAOPOIOB, COAEPKAIIUX B
MOJIEKYJIaX B CpEeHEM OT 5 10 9 aTOMOB yTiiepoaa.

Baszenun ucnons3yercsa B MequiuHe. OH COCTOUT U3 CMECH KHUJIKMX U TBEPIBIX YIIIEBOAOPOIOB.




HapaqbuH MPUMCHACTCA IJIAd MOJTYUCHUA BBICIINX Kap6OHOBBIX KHCJIOT, JIS MIPOIMUTKU
JPEBECHHBI B POU3BOCTBE CIIMUEK M KapaHAalle, IIsl U3TOTOBJIICHUS CBEUEH, TyTalliHA U T.1I.
OH COCTOHT U3 CMECH TBEPABIX YIIEBOJAOPOIOB.

Jlnst oOHapy KeHHUsI rajJoreHoB (B YaCTHOCTH XJIOPa) UCTIOIB3YyeTCs XJI0pohopM (TPUXIOPMETaH),
KOTOPBIH SBIISETCS TraJIOTeHONPOU3BOIHBIM MeTaHa. Onpeodensaom Xaiop OKpauueaHuem niameHu
(npedsapumenvrasn npoda). ITo OKpalIMBaHue 0€CIIBETHOTO TUIAMEHH Ta30BOW TOPEIKU
JICTYYHUMU COJIAMHU METAJIJIOB, B 6OJ'IBH_II/IHCTBC CJIY4acB IraJIOorcHu10B, KOTOPBIC C IOMOILIbBIO
HUXPOMOBOH IPOBOJIOYKH BBOASTCS B TIams (Tabi.2). OQHO3HAYHOE OTpe/Ie]ICHUE BO3MOKHO
TOJIKO C TIOMOIIBIO CIIEKTPOCKOTIA.

ITopsinok BhINOJTHEHHS OTYETA MO NPAKTHYECKOH padoTe
1.B terpanu Asis BBINOJIHEHUS MPAKTUYECKUX pabOT HAMUIIUTE TEMY MPAKTUYECKON paboThI:
«CocraBneHue ypaBHEHUN peakiuii HOHHOTO OOMEHa HEOPTraHMYECKUX U OPraHUIeCKUX
COCTUHEHUI
2.Jlannee momKHO OBITH 3ariaBue «3agaHue Nel» U BEIITOJIHEHHE 3aJaHHUS T10 COCTABJICHUIO
ypaBHEHUH peakInii HOHHOTO 0OMEHA MEXK/y BEIIECTBAMHU B MOJICKYJISIPHOW, TTOJIHOH MOHHO-
MOJICKYJISIPHOW M COKpAIIEHHOW HOHHO-MOJIEKYISIPHOU popme.
3.3arem - 3arnaBue «3aganue No2y U BBIITOJTHEHHUE 3aJJaHHs IO OCYIIECTBICHUIO TPEBPAIICHUS
M0 CXEME B MOJICKYJISIPHON, HMOHHO-MOJICKYIISIPHOH (opme.
4.3arem - 3arnaBue «3aganue Ne3» U cOCTaBICHUE MOJIEKYISIPHBIX M MOHHO- MOJICKYJISIPHBIX
YpaBHEHUHN MPAKTUUECKH OCYIIECTBUMBIX XUMUYECKUX PEAKIIUH.

IIpaBuia TexHuKH 0€30MACHOCTH
1. 3anpemaercs npo6oBaTh Ha BKYC XMMHYECKHUE BEIECTBA.
2. 1llenoun, KUCIOTHI U JAPYTHE STOBUTHIE BEMIECTBA HEOOXOAMMO HAOMPATh B IHUIETKY TOJIBKO
IpY TIOMOIIY PE3WHOBOH IPYILH.
3. IIpu B30anTHIBAHMM PACTBOPOB B KONOAaX WM INPOOMPKAaX HEOOXOAMMO 3aKpPhIBATH HX
pOOKOH.
4. Ilpu HarpeBaHuM KUAKOCTEH MPOOUPKY CIENYET JEPKATH OTBEPCTHEM B CTOPOHY OT ce0s U
cocezeii mo padore.
5. Bo usbexanue 0XOroB OT OpHI3r M BBIOPOCOB HE HAKIOHATHCS HAJI COCYIOM, B KOTOPOM
KUITUAT WIH HAJIUTA KaKas-In00 KUAKOCTb.
6. Ilpu mepeHoce COCYIOB ¢ TOPSYMMH JKHAKOCTSAMH JEPKATh MX OOEMMH pYKaMH: OJHOM
MNOJJIEP)KUBATH AHO, IPYroi — BEPXHIOIO YacTh.
7. llpu pabore C TOPAYMMH U JIETKOBOCIUIAMEHSIOIMMHUCS BEUIECTBAMH (3(QUpPBI, CIUPTHI,
OCH3MH) HeJb3s HAarpeBaTh UX Ha OTKPBITOM OTHE UJIH CETKE.
8. Tlpu ompeneneHuM 3amaxa BEIIECTBA HE CIEAYET Jelarh TIIyOOKOro B310Xa, a JIMIIb
JIBIDKEHUEM PYKU HANpaBJIATh K cebe BO3AyX.
9. KOHLIEHTPHPOBAHHYIO CEPHYIO KHUCJIOTY CIEAyeT IPHIMBATHL B BOAY TOHKOH CTpyei mpu
HENpPEepPHIBHOM OMEUITNBAHUH.
10. Xumunueckne crakanbl, Koabbl U3 OOBIYHOIO CTEKJIA HENb3s HATPEBAThH Ha IOJOM OTHE 0€3
acbecroBoii cetu. Karteropuuecku 3ampeniaercs HCIOIb30BaTh MOCYAY, WUMEIOLIYIO TPEUIMHBI
WA OTOUTHIE Kpasi.
11. Ucnonb3oBanHyr0 XUMUYECKYIO TOCYAYy WM HPHOOPHI, COAEPIKAIIME KUCIOTHI, MIEIOYH M
JIpyTrHUe elKhe BEIIeCcTBa, HY’)KHO OCBOOOXKJAaTh OT OCTAaTKOB M TILIATEIBHO MBITh. [Ipexne uem
CJIUTh B PAaKOBHHY, UX HY)KHO HEHTPAIN30BaTh.
12. Henp3s  ocraBnare  6Ge3  npucMmoTpa — pabOTalOIIME  YCTAHOBKM,  BKIKOYEHHBIE
3IIEKTpOHArpeBaTeIbHble PUOOPHI, CIUPTOBKH.
13. Ilpu o6nHapyxeHnu neekToB B NPUOOPaX HEMEMIEHHO COOOIIMTE MPENoAaBaTelo,
CTYJEHTaM 3afpeniaeTcs yCTpaHsITh HEUCIPAaBHOCTH.



14. Eciiu pas6ut pTyTHBIA TEPMOMETp WM BJIEKTPO, COAEPKALIUM PTYTh (O CIy4MBIIEMCS
COOOLIUTH IPENOoAaBaTel0), PEKOMEHIYeTCsl Kaluld PTYTH coOpaTh aManbraMHpOBAHHBIMU
IUTACTUHKaMM U3 Oernoi skecTH uian meau. [locie ynaneHust kameib pTyTd HEOOXOIUMO 3aJIHUTh
MmecTo ee paznuBa 20%-HbIM pacTBopoM xsiopuna xxenesa (I1I).

15. Bo usbexanue oTpaBiieHnii KATErOPUYECKH 3alPEINAETCS IPUHAMATH TIHILY B XUMUYECKOM
nabopaTopuH.

16. Tlpy MbBIThE XMMHYECKOW TMOCY[BI 3amlpemiaeTcss paboTaTh ¢ XPOMOBOM CMEChIO 0e€3
PE3MHOBBIX MEPYATOK U 3AIIUTHBIX OYKOB, a TAKXKE MPOPE3MHEHHOTO (hapTyKa.

Oxa3aHue nepBoi MeIMIUHCKOH MOMOLIM

1. IIpu TepMuHECKHX 0KOraX OCTOPOKHO OOHAKHMTH OOOMIKEHHBIM YYACTOK M 3aKPHITh CyXOH
acenTHYecKoi moBs3koi. OOO0XKKEHHBIH y4aCTOK HENb3sl KaK-IMOO OYHINATh U MOYUTH BOJIOM,
STUJIOBBIM CIIUPTOM, EPEKHUCHIO HIJIM CMa3bIBaTh Ma3bIo.
2. Tlpy XMMUYECKUX OKOTaX MPOMBITH OOOXIKEHHOE MECTO, He 0oOpallas BHUMAHHS Ha GOIb,
OOJIBIIMM KOJMYECTBOM MpOTO4YHOH Boxel (10 — 15 MuH), B ciyyae KHCIBIX PEAareHTOB —
pacTBopoM OnkapOoHarta HaTpus (2%-HbIM), a B cllyyae MIeIOYHBIX — pa30aBIE€HHBIM PACTBOPOM
OOpPHOI1 UM YKCYCHON KUCIIOT.
3. IIpu mope3ax CTEKIOM:
a) MPOMBITh paHy MOXXHO TOJIBKO B Cllydae IONAaJaHusl B HEE €JKUX WJIU SIIOBUTHIX BEIIECTB, B
OCTaJIbHBIX CIIydasix, 1aXkKe ecJIM B paHy MoTMall IECOK, PKaBUMHA, IPOMBIThH €€ BOJOW HENlb34;
0) Henb3s CMa3bIBaTh paHy MassMH; Iepe]l HaJIO0KEHHWEM MOBS3KM CMa3aTh HACTOMKOW ioxa
y4acTOK BOKPYT paHblI;
B) YOQJIATH U3 paHbl MEJIKUE OCKOJIKU CTEKJIa MOKET TOJIBKO Bpad.
4. Ilpu oTpaBlIeHHH XUMUYECKHMHU BELIECTBAMH HEMEUIEHHO BBI3BAaTh Bpaua U OJHOBPEMEHHO
OPUCTYNHUTh K OKa3aHHIO MEPBOMl MOMOIIM — €CJIM ]I MOoMajl BHYTPb — BbI3BaTh PBOTY, JaTh
IPOTUBOSIINE.
B naGopatopun nomkeH OBITH CIHCOK BEIIECTB, BBI3BIBAIOIIME OTPABJICHHUE U NPUMEHSEMbIE
IPOTUBOSANSL.

B naGopaTopun nomkHa OBITH aniTedka ¢ HAOOPOM METUKaMEHTOB.



Kpurepun oueHku 1 GopMbl KOHTPOJISI

OreHka «OTJMYHO» BBICTABISETCS OOydaromeMycs 3a IIIyOOKOe W TOJIHOE OBJIAJCHUE
COoZIep’)KaHWEM TNPAKTUYECKOW paboTHI, 32 yMEHHE JIETKO ONEePHPOBAaTh OCHOBHBIMU TEPMUHAMH,
CBSI3bIBATh TEOPUI0O M NPAKTUKY, MPABWIBHO pellaTh XMMUYECKHE 3a/adyd, 3a IOJHOE H
NPaBIJIBHOE BBIITOJHEHUE 3a/IaHHS, COOTBETCTBHE O(GOPMIIEHHS OTYETa MPAKTHYECKOH paboThI
METOJAMYECKHM PEKOMEHIALIUSM.

OneHka «XOpOIIO» BBICTABISAECTCS OOYYAIOUIEMYCs, €CIM OH B OCHOBHOM BIaJIeeT
COJIepKaHNEM MPAKTHUECKOW paboThl, BIaIeeT OCHOBHBIMU TEPMUHAMH, OCO3HAHHO IMPUMEHSET
3HAHMS U1 PEIICHWS XMMHYECKHX 3a7ad, HO MMEET OTAEIbHbIE HETOUYHOCTH B BBHIOJHEHUH
3aJaHus 1 0hOPMIICHUH OTYETa MPAKTHUECKONU PaOOTHI.

OmueHka «y/I0BJIETBOPUTEIBHO» BBHICTABISIETCS O0YYaIOMIEMYCs, €CII OH OOHApyXHII
3HaHUE W TIOHMMAaHHUE COJCpPXKAaHUA TNPAKTUUYECKOH pabOThl, HO H3JAraeT €ro He IOJHO,
HEeTI0CJIeJOBAaTEeIbHO, JIOITyCKAeT HETOYHOCTH B PEIICHHM XMMHYECKHX 33/1a4, B BBHITOJHEHUU
3aJaHus 1 0hOPMIICHUH OTYETa MPAKTHUECKONW PaOOTHI.

OueHka «HeyJIOBJETBOPHTEJIBHO» BBICTaBISETCS OOydaromeMycs, €Clii OH He
O0OHapy>KUJI 3HAHUE U IOHUMaHUE COJIePKaHMsI IPAKTHUECKONW paboThl, , HE pelIaeT XUMUYECKHe
3a1a4H.



OCHOBHBIE UCTOYHUKHU:
1. I'ycena, E. B. Xumus ansa CIIO: yauedno-meTonuueckoe nocobue / E. B. I'yceBa, M. P.
3uranmuHa, JI. M. KynukoBa. — Kazans: KHUTY, 2020. — 168 c. — ISBN 978-5-7882-2792-
4. — Texcr: anexTpoHHbii // Jlaub : anekTpoHHO-OMOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/196096 — Pexum noctymna: st aBTOpU3. MOJIb30BaTEINEH.
2. YUepnurkona, H. 0. Xumus B 1ocTyImHOM M3JI0XKeHUH: yaeOHOe mocooue ais cro / H. 1O.
UepuukoBa. — 2-¢ u3f., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texkcr: anexkTpoHHBIH // JIanb: snexkTpoHHO-0MOMMoTedHas cuctema. — URL:
https://e.lanbook.com/book/195532 (mara o6pamenus: 14.10.2022). — Pexum noctyna: asns
aBTOpU3. MOJIb30BATEIICH.
3.1lleBnunbina, JI. B. Xumus: yaeoHoe nocodwue / JI. B. lllepannpina, A. M. AmapueB. —
Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — TekcT: 31eKTPOHHBIN //
Jlanb: anexkTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/118505 (mata
obpamenus: 14.10.2022). — Pexum goctyna: AJist aBTOPHU3. MOJIH30BaTEICH.
4. briunos, JI. H. Xumus: yaeonuk mis CI1O / JI. H. baunos, U. JI. Ilepdunosa, T. B.
CokomoBa. — 2-e u3j., crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Texcrt: anekTpoHHbIH // JIaHb: a1ekTpoHHO-0MOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexum gocryna: ajis
aBTOPU3. IIOJI30BATEIICH.

JlononHuTENbHBIE HCTOYHUKH:

1. J.M.IlycroBanoBa, N.E.Hukanopoa Heoprannueckast Xumusi, yaeOHUK JJISI CTYA€HTOB:
CpemHHX MPOQECCHOHAIBHBIX YUeOHBIX 3aBeieHui — M., u3a. dennkce, 2022 T.

2. Epoxun FO.M. Xumusi: YueOHUK Ui CpeAHUX MPO(EeCCHOHANBHBIX YYeOHBIX 3aBeICHHUH
/FO.M.EpoxuH. — 16-e u3n., uctip. M nomn. — M.: M3parenbckuii ieHTp «Akagemusy», 2021.-384 c.
ISBN 5-7695-2591-6

3. T'abpuensu O.C., OctpoymoB N.I'Xumus: Ilocobue ansa mocTymaromux B BY3bl. —
M.:[Ipoda, 2022.

4. Tlocobue mo xumuu mns camomnoarotoBku / Ilox pex. B.H.UepnsimeBa. PocToB-Ha
Hony, 2020.

5. Xomuenko P.II. Xumus: ajisi nocTynaromux B By3bl. — 2-€ u3l. — M.: Beicias mikoa,
2020.

[Tepuonnueckue n3nanus (OTEUECTBEHHBIC KYPHAIIBI):

1. Xumusa B mkone. HaydHo-TeopeTnueckuii m MeTonMyecKuil sxkypHai. M3nmatenbcTBo
«llenTXUMmIpecc»

2. Xumusi. Y4eOHO-METOIUYECKUN >KypHAJd Ui YyYuTelled XUMHUU U €CTECTBO3HAHUS.
N3narensckuit nom «llepBoe ceHTIOps»

HuTepner-pecypcsl:

1. Mynetumenua yueOHBIE Kypc «1C: OOpasoBarenbHas Kosuiekius. OpraHudeckas
XUMUSD)

2. Mynstumenua yueOHbI kKypc «l1C: OOpaszoBarenbHass Koyutekmus. OOmas u
HEOPTraHUYECKAsl X UMM

3. Mynprumenna yaeoHbiid Kypc «OTKpbITast XUMUS 2.6

4. Tuck «XumMust. DKCIPECC-MOArOTOBKA K AK3aMEHY»

5. Mynptumenna yueOHsbIi Kypc «BupTyanbHas 1abopaTopusi»

6. Jluck «Xumus: MOJHBIA WITIOCTPUPOBaHHbIN Kypc. Cepust mpoBeps ce0s» 269

7. XuMHS U JKU3Hb HAay4dHO TMOMNYJISIPHBIA KypHal. OJEKTPOHHAs BEpPCUA HAy4HO-
HOMYISPHOTO XypHana. http:// www.hij.ru/

8. Kypc oprannueckoit xumuu 3a 10-it knace. [TocranoBka onbiToB. Kiaccel opranndeckux
COeMHEHUH, TecTUpOoBaHue. buorpaduu 3HaMEHUTHIX YUEHBIX.

http://formula44.narod.ruhttp://khimia.ril.ru/




9. OnpITHl MO HeopraHudecko xumuu. OnucaHus peakuui, ¢ororpaduu, crpaBoyHas
uHpopmarus. http://shnic.narod.ru/

10 Xumust U8 BcexX. OJIEKTPOHHBIM CHPAaBOYHMK 32 TMOJHBIA KypC XUMUHU.

http://www.informika.ru/text/database/chemy/START.html

11. Pacuernsle 3amaun mo xumuu. COOpPHHMK pacUYETHBIX 3a/a4 MO HEOPraHUYECKOW M
OpraHWYECKOW XMMHUHU JJisg paboThl Ha IIKOJBRHOM crernkypce. http://lyceuml.ssu.runnet.ru/ ~
vdovina/sob.html




OCHOBHBIE UCTOYHHKHU:
1. I'ycesa, E. B. Xumus ans CIIO: yuebHo-meTonuueckoe nocodue / E. B. I'ycea, M. P.
3uranmmuna, /1. U. KynukoBa. — Kazans: KHUTY, 2020. — 168 c. — ISBN 978-5-7882-2792-
4. — Tekcrt: anexkTpoHHbIH // JlaHb : anekTpoHHO-O0nbIuoTeunas cucrema. — URL:
https://e.lanbook.com/book/196096 — Pexum goctymna: 1yisi aBTOPU3. MOTB30BaTEICH.
2. Yepnukona, H. FO. Xumust B 1ocTynmHOM U3J0XKeHUU: yueOHoe nocobue s cro / H. HO.
YepuukoBa. — 2-e usg., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — TekcT: 21eKTpoHHbIH // JlaHb: 31eKTpoHHO-0MOIOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/195532 (mara obpamenus: 14.10.2022). — Pexum gocryna: ais
aBTOPU3. IIOJI30BATEIICH.
3.llleBuunpina, JI. B. Xumus: yue6Hoe mocodwue / JI. B. llleBaunpia, A. . AnmapueB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 31eKTpOHHBIH //
Jlanb: anexTporHO-0MOMmMoTeyHas cuctema. — URL: https://e.lanbook.com/book/118505 (maTta
obpamienus: 14.10.2022). — Pexxum foctyma: it aBTOpU3. MOJIb30BaTEICH.
4. bnunog, JI. H. Xumus: yueonux ais CI1O / JI. H. biiunos, U. JI. [Tepdunosa, T. B.
CoxkonoBa. — 2-e u3f., ctep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Texct: anexTpoHHbIN // JlaHb: 31eKTpOHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167183 (mara o6pamenus: 14.10.2022). — Pexum noctyna: ans
aBTOpU3. MOJIb30BATEIICH.

JlononHuTENbHBIE HCTOYHUKH:

1. J.M.IlycroBanoBa, N.E.Hukanopoa Heoprannueckast Xumusi, yaeOHUK JJISI CTYA€HTOB:
CpemHHX MPOQECCHOHAIBHBIX YUeOHBIX 3aBeieHui — M., u3a. dennkce, 2022 T.

2. Epoxun FO.M. Xumusi: YueOHUK Ui CpeAHUX MPO(EeCCHOHANBHBIX YYeOHBIX 3aBeICHHUH
/FO.M.EpoxuH. — 16-e u3n., uctip. M nomn. — M.: M3parenbckuii ieHTp «Akagemusy», 2021.-384 c.
ISBN 5-7695-2591-6

3. T'abpuensu O.C., OctpoymoB N.I'Xumus: Ilocobue ansa mocTymaromux B BY3bl. —
M.:[Ipoda, 2022.

4. Tlocobue mo xumuu ansa camonoarotoBku / Ilox pen. B.H.Uepnsimea. PocToB-Ha
Hony, 2020.

5. Xomuenko P.II. Xumus: ajisi nocTynaromux B By3bl. — 2-€ u3l. — M.: Beicias mikoa,
2020.

[Tepuonnueckue n3aanus (OTEUECTBEHHBIC KYPHAIIBI):

1. Xumusa B mkone. HaydHo-teopeTnueckuii m Meronuyeckuil sxkypHai. M3nmatenbcTBo
«llenTXUMIpecc»

2. Xumusi. Y4eOHO-METOIUYECKUN >KypHAN Ui YYUTEelled XUMHUU U €CTECTBO3HAHMUSL.
N3narensckuit nom «IlepBoe ceHTIOps»

HuTeprer-pecypcsl:

1. Mynetumenua yueOHBI Kypc «1C: OOpasoBarenbHas Kosuiekius. OpraHudeckas
XUMUSD)

2. Mynstumenua yueOHbIi kKypc «l1C: OOpaszoBarenbHass koyutekmus. OOmas u
HEOPTaHUYECKAsI XUMHUSI

3. Mynprumenna yueOHbiid Kypc «OTKpbITast XUMUS 2.6

4. Tuck «XuMusl. DKCIPECC-MOArOTOBKA K DK3aMEHY»

5. Mynptumenna yaeOHsbli Kypc «BupTyanbHas mabopaTopusi»

6. Jluck «Xumus: OJHBIA WITIOCTPUPOBaHHbIHN Kypc. Cepust mpoBeps ce0s» 269

7. XuMHS U JKU3Hb HAay4dHO TMOMNYJISPHBIA KypHaud. OJEKTPOHHAs BEPCUA HAy4HO-
HOMYISIPHOTO XKypHana. http://www.hij.ru/

8. Kypc oprannueckoit xumuu 3a 10-it knace. [TocranoBka onbiToB. Kiaccel opranndeckux
COEIMHEHUH, TECTUPOBAHUE. buorpapuu 3HAMEHUTHIX YUEHBIX.
http://formula44.narod.ruhttp://khimia.ril.ru/




9. OnpITHl MO HeopraHudecko xumuu. OnucaHus peakuui, ¢ororpaduu, crpaBoyHas
uHpopmarus. http://shnic.narod.ru/

10 Xumust U8 BcexX. OJIEKTPOHHBIM CHPAaBOYHMK 32 TMOJHBIA KypC XUMUHU.

http://www.informika.ru/text/database/chemy/START.html

11. Pacuernsle 3amaun mo xumuu. COOpPHHMK pacUYETHBIX 3a/a4 MO HEOPraHUYECKOW M
OpraHWYECKOW XMMHUHU JJisg paboThl Ha IIKOJBRHOM crernkypce. http://lyceuml.ssu.runnet.ru/ ~
vdovina/sob.html




