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1. MIOACHUTEJIbHASA 3AIIUCKA

JlaHHbBIE METOAMYECKHE YKA3aHUS NIPEAHA3ZHAYAIOTCS 1)1 OKA3aHUs [TIOMOLIY CTyAEHTaM B
BBINOJIHEHUH ITPAKTUYECKUX PAOOT 10 Y4eOHON AUCHUIIINHE «XUMUS).

CopepxaHue MPaKTUYECKUX 3aHATUN HAIPaBJIEHO Ha:

- OOo0mieHue, cucTeMaTU3alUio, yNIyOJeHHe,  3aKkpeljeHHe  IOJYYEHHBIX
TEOPETUYECKUX 3HAHUHN 110 KOHKPETHBIM TEMaM JIUCUUIUINHBI;

- dopMmupoBaHME YMEHUN IPUMEHSATH MOJIyYE€HHBIC 3HAHUS HA MPAKTHUKE, Pealu3aluio
€MHCTBA NHTEJUIEKTYaJIbHON U IPAKTUYECKON JESITEIbHOCTH;

- Pa3BUTHE MHTEIIEKTYaIbHBIX YMEHUI;

- BpipaGoTKy mpu pemeHHH IOCTAaBICHHBIX 3a7ad TAaKUX 3HAYMMbBIX KayecTB, Kak
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPYECKAsi MHUIMATUBA.

[IpencraBieHHble NPAKTUYECKUE 3aHATUS 1O JUCIUIUIMHE BBINOJIHSIOTCS B IIpoLiEcce
U3y4YeHHs TEOPETUYECKOr0 y4eOHOro MaTepHaa 1o TeMam.

Metoauueckue yka3aHMsl 110 MPOBEACHUIO NMPAKTUYECKUX 3aHITUM OPUEHTHPOBAHBI Ha
JOCTH)KEHUE CIETyIOIUX Leei:

- OKCIIEpUMEHTAJIbHOE IOATBEP)KICHUE M IPOBEPKY CYIIECTBEHHBIX TEOPETHUECKUX
HOJIOKEHUH, 3aKOHOMEPHOCTEH;

- OKCIEepUMEHTaJbHOE YCTAHOBJIEHHME CBOICTB BEIIECTB, HX Kaue€CTBEHHBIX U
KOJINYECTBEHHBIX XapaKTEPUCTHK;

- DKcrnepuMeHTalbHOE HAOJII0JICHUE Pa3BUTHUS SIBJICHHH, [IPOLIECCOB; - 03HAKOMIICHHUE C
METO/1aMU MPOBEJICHUSI SKCIICPUMEHTA;

- ®opmupoBaHHWE NPAKTUYECKUX YMEHHMHA W HABBIKOB OOpaIIEHUS C Pa3InYHBIMH
peaKkTHBaMu, NpubOpaMu, ycTaHOBKaMU, 000pYyIOBaHHEM, alIapaTrypoid, KOTOPbIE COCTAaBIISIOT
4acTh PAKTUYECKON MMOATOTOBKHY;

- Pa3BuTHe uccinenoBaTenbCKUX YMEHMH — (HaOuoaaTh, CpaBHUBATh, aHAIW3MPOBATH,
yCTaHABJIMBATh 3aBHCHMOCTH, JENaTh BBIBOABI M 0000mIIeHUs, OQOPMIISTH pe3yinbTaThl). OHH
OXBAaTBIBAIOT BECh KpyI MpPAaKTHUYECKMX YMEHHMH, Ha KOTOpble OpPHUEHTUPOBaHA JaHHas
qucuumuinHa. Ilepen BbINOJHEHHEM MPAKTUYECKUX 3aHATUH OCYIIECTBISETCS MHCTPYKTaX IO
BBINOJIHEHUIO 3a/aHui. [lo okoHYaHuIO paboT MPOBOAUTCS OOCYKIEHHE MTOTOB BBIIOJHEHUS
pabot. @opMbl OpraHU3alMK CTYJEHTOB Ha MPAKTUUECKUX 3aHATUIX: QpOHTANIbHAs, FPyIIIOBas,
uHAuBUAYyanbHasd. OLEHKM 3a BBINOJIHEHWE NPAKTUYECKUX 3aHATUN BBICTABIAIOTCA 10
nATuOAIbHOM cucteme (WM B (GopMe 3auera) M YUUTHIBAIOTCS KaK IOKa3aTeNnu TeKyIen
YCIEBAEMOCTH CTYACHTOB. BBINONHEHHE NPAKTUYECKUX 3aHATHH I03BOJISIET PEANU30BaTh
TpeOOBaHUS K YPOBHIO IOATOTOBKHM BBITYCKHUKOB, HPEIbSIBISIEMbIX COOTBETCTBYIOIINX
crannapToB. IIpakThueckue 3aHATHS 3HAYUTEIBHO MOBBILIAIOT KAYECTBEHHBIN YPOBEHb 3HAHUM,
MOBBILIAIOT MOTUBALIMIO K U3YUEHHIO JUCHUIUIMHBI, TAI0T BO3MOXKHOCTh CTYAGHTaM 00Jiee MOJIHO
0CO3HaThb HEOOXOJMMOCTh NMPAKTHYECKOM 3HAYMMOCTH NPUOOPETEHHBIX yYMEHUH, HaBBIKOB, a
TaK)Ke UCMOJIb30BaHUE UX B PO(ECCHOHATBLHON e TENbHOCTH.



Paznen 1. OcHOBBI CTPOCHUSA BelleCTBA

Tema 1.1. CTpoeHHe aTOMOB XMMHYECKHX 3J1eMEHTOB M IPUPOJAa XUMHUYECKOH CBS3H

IpakTuyeckoe 3ansaTHe Nel no teme: «CTpoeHHe aTOMOB XUMHYECKHX 3J1eMEHTOB U
NMPUPOAA XUMHYECKOH CBA3M»

Heas 3ausarusa: I[lo3HAaKOMUTBCS C COBPEMEHHOM MOJEIBKD CTPOCHHUS aroma H
3JICKTPOHHOM KOH(UTypanuer atoma. M3yduTh Takue MOHATHS, KaK: BaJCHTHBIC DJICKTPOHBI,
BAJICHTHOCTh, JJICKTPOOTPHUIATEIBHOCTh. PaccMOTpeTh CYIIECTBYIOIIME BHIBI XUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAS, METAIUTHYECKAsl, BOJOPOIHAS) M CIIOCOOBI €€ 00pa3oBaHUsI.

IIpuoOperaeMble yMEeHUS U HABBIKH:

- OcymiecTBIsATh MPOGECCHOHATBHYIO JICATEIHHOCTh B YCIOBHUSIX OOHOBJICHHUS €€ IIeIeH,
COIEp)KAHUsA, CMEHBI TEXHOJIOTUI;

- CopmupoBaTh 3HAHUS O COBPEMEHHOW MOJIENIM CTPOCHHSI aTOMa, O CYIIECTBYIOIIUX
BHUJAaX XUMUYCCKOU CBSI3H.

IIpoxo/LKUTEIbHOCTD 3aHATHA: 4 yaca.

IMopsiiok ¥ MeTOANKA BBHITIOJTHEHHUST 32 JaHUIA:

3aganue 1. Uto Takoe aTom u u3 yero oH cocrout? [IpuBeaure cxemy npocreiieit
MOJIEJIM CTPOCHHUS aTOMAa, C YKa3aHHUEeM YacTHII, BXOJAILIUX B cocTaB aroma. [list ka0 u3
YACTHUI[ YKAXKHUTE 3apsil.

3aganue 2. [To xakoii popMmyJlie pacCUMTHIBAETCS COCTaB sifjpa aToMa. Paccunraiite
cocras sipa aromoB xumudeckux dmeMeHToB: O, N, S, Na, Ca. Uemy uuciieHHO paBeH
MOPSIIKOBBIM HOMEP XMMHYECKOTO 3JIeMEHTa?

3apanue 3. UTo Takoe aTOMHBIC OPOUTAIIN, KAKHUE TPOCTPAHCTBEHHBIE (DOPMBI JUTSI HUX
xapakTepHbl. CKOJIBKO aTOMHBIX Y€K U DJICKTPOHOB MTOMEIIACTCS Ha KaXI0W U3 HUX?

3aganue 4. Uto Takoe SHEPreTUYECKHU ypOBEHb, CKOJIKO aTOMHBIX OpOuTaien
BMeNIaroT B ceds 1, 2, 3, 4 sHepreTuyeckue ypoBHH?

3aganue 5. UTo Takoe 31€KTPOHHAS U 3JIEKTPOHHO-Tpaduyeckas KoHPUrypamuu aroma?
Pacniummmre pacnpeieneHnre 31eKTPOHOB M0 YIHEPTETUIECKUM YPOBHSM, a TAKKE DJIEKTPOHHYIO U
3JIEKTPOHHO-TpapHUECKy0 KOHGHUTYpaIuu Jis cieayronmx aromos: Li, C, O, Si, S.

3aganue 6. UTto Takoe BaJCHTHOCTH , BAJICHTHBIE 3JIEKTPOHBI U
AIIEKTPOOTPHIIATEIHLHOCTE? OTpee/inTe BAICHTHOCTh KX I0T0 atomMa B coeauHernn: NH3,
H20, CH4.

3ananmue 7. /laiite onpenesenusi repMuHam: 1. Xumuyeckas cBs3b, 2. loHHas CBs3b, 3.
KoBanenrtnas cBs3b (¢ ykazanueM BunoB), 4. Meramnuueckas, 6. Monsl, 7. Katuonsl, 8.
AHUOHBI. 3aMoJHUTE TAOIHILY IO TUTIAM XUMUYECKOW CBA3H:

XumMuveckan CesaspiBaembl | Kpucrannuuecka | Oo0pasywommec | Xapakrepusl | Ilpumep
CBSI3b € YacTHIbI 1 peméTrka sl 4YaCTULBI e cBoiicTBa bl
BelleCTB BelECTB

Honnaga cBsa3b

KoBanentnas MoJiekyJisipHas

BSI3b ATOMHAaA

MeTtauinuecka
11 CBSI3b

Bopopoanas
CBA3b

3ananue 8. OnpenenuTe BU XUMHUECKOU CBSI3U B COSAMHEHUSIX




NaF, SiO2, H2S, HCI, O2, BaO, SiFs4, NH3, Br2, O3, Li20O, Fe
Od¢opmiienue oTyera:

OTuer 10/12KeH cOAepPKATh:

1. Ha3Banue TeMbl IpaKTUYECKON pabOTHI;

2. llens paboTHI;

3. BrinonHeHHbIE TPAKTUYECKUE 3aaHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKON paboTe).

OcHOBHbIE HCTOYHUKH HHPOpMAIMHU:

1. KoHCHEKT JIEKIUH;

2. Epoxun FO. M. Xumus : yaeOHHK TSI CTY/I. YUPESKICHUN cpea. pod. oOpa30o— BaHUs
/ TO.M. Epoxun. — 18-e usn., crep. — M. : U3marenbckuii NeHTp «AKaaeMHusy,
2014. — 400 c.

3. bmunos JI. H., Ilepdunosa U. JI., FlOmamesa JI. B., UyBunses P. I'. CripaBounuK 110
xumuH: yuyeOHnoe nocodue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Paznen 2. Xumuuyeckue peakunu
Tema 2.1. Tunbl XuMHUYECKUX peaKIni

IpakTuyeckoe 3ansaTe Ne 2 mo teme: Tunsl xumudeckux peaxkmnuii. Peakuun OBP.
MeTtoa 3J1eKTPOHHOT0 DajIaHCa)

Henp 3anaTHs: V3yunTh KiIaCCU(PUKALMIO TUIBl XUMHUYECKMX DPEAKIHUH C ydacTueM
HEOPraHWYEeCKUX BemecTs. HayduTbCs COCTaBICHUIO YpaBHEHUN pEaKLHMW COEIUHEHUs,
pasliokKeHus, 3aMelleHus, OOMEHa, B T.4. PEAKUUWA TOPEHUs, OKHUCICHHUS-BOCCTAHOBJICHUSI.
N3yunTh: ypaBHEHUS OKHUCJIEHHUS-BOCCTAHOBIICHMS, CTEIEHb OKUCIEHUSA, OKHUCIUTENIb U
BOCCTAHOBUTEIb. HayuuThCs COCTaBIATh M YpPAaBHMBATh OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaxIuii METOJIOM AJIEKTPOHHOTO OasiaHca.

IIpuoGperaemblie yMeHHUsSI U HABBIKH:

- OcymecTBisATh NMPOGECCHOHATHHYIO JACSITEIBHOCTh B YCIOBHUSIX OOHOBJICHUS €€ IeseH,
CoAEep)KaHUs, CMEHbI TEXHOJIOTHI;

- ChopmupoBaTh 3HaHUA O KIACCU(DUKAIMUA THUIIOB XMUMHYECKHUX PEaKIU, HAYUYHUTHCA
coctaBiaTh peakuu OBP u ypaBHMBaTh UX METOAOM 3JIEKTPOHHOTO OaiaHca.

IIpogonxuTenbHOCTH 3aHATHS: 4 Yaca.

IopsiioK M METOAMKA BHINOJIHECHUSA 3aJaHUH:

3apanme 1. UYro Takoe xumuyeckasi peakuusi? ComnocrtaBbTe€ Ha3BaHUS TUIIA
XUMUYECKON peakluu ¢ onpeneneHruemM: HanpoTus kaxaoro TepMuHa, OTHOCAIIErocs K Kiaccy
XUMUYECKHUX PEaKIUi, BIUIINUTE HY>KHOE OTIpEIeTICHUE.

A. Peakuum, B pe3ynbTare KOTOPBIX U3 JIBYX U OoJiee BelecTB 00pazyeTcs

1. Peaknuu coeqnHeHus
OJIHO CJII0KHOE BEIIECTBO

b. P CaKIMH, B pE3yJIbTATC KOTOPBIX U3 CJIOKHOI'O BCIICCTBA 06pa3yeTc51

2. Peaknum pasjioxeHust
HECKOJIBKO HOBBIX BEIIIECTB.

B. PeaKL[I/II/I, B PC3YJIbTATC KOTOPBIX ATOMEBI IIPOCTOr'0 BECIIECTBA 3aMCIIAOT

3. Peaknuu 3aMenieHUus
aTOMBI OJTHOT'O U3 JIEMEHTOB B CJIIOKHOM BEIIECTBE.

I. PeaKHI/II/I, B KOTOPLIX JiBa CJIOKHBIX BEHICCTBA 0OMEHHBAIOTCSI CBOUMHM

4. Peaknuu o0OMeHa
COCTAaBHBIMH YaCTsIMU.

5. Ik30TepMuUUecKHe

peaKmuH [. Peakuiuu, npoTeKaroue ¢ BbIJIEIEHUEM TEIUIOTHI.




6. DHI0TEpMUYECKHe
E. Peakuuu, npoTekaroiiye ¢ MorjioneHueM TeTIOTHI.

peakuumn
7. Kataautnueckue

K. Peakiuu, uaymue ¢ yuacTieM KaTaau3aTtopa.
peakuumn
8. HekaTtaimTnueckue

3. Peakmum, nnymue 6e3 Kkaragu3aTopa.
peakuun
9. OKuCANTEIBHO- . Peakium, mpoTeKaroue ¢ i3MEHEHUEM CTENICHEH OKUCIICHUSI 3JIEMEHTOB,
BOCCTAHOBHUTE/JIbHbIE  |00pa3yIOMINX BEIIECTBA, YIACTBYIOIINE B PEAKIINH.
10. O6paTumbIe K. Xumuueckue peakiiyu, KOTOpbIE IPOTEKAOT OAHOBPEMEHHO B IBYX
peakuumn [TPOTHUBOIIOJIOKHBIX HATPABICHUSX-TIPSIMOM U OOPATHOM.
11. HeoGpaTumbie JI. Xumuueckue peakiuy, B pe3yibTaTe KOTOPbIX HCXOIHBIE BEIIECTBA
peakuun MPAKTUYECKU MTOJTHOCTHIO MPEBPAIIAIOTCS B KOHEUHBIE MPOAYKTHI.
12. T'omoreHHbIe M. Peakuuu, KOTOpbIE MPOTEKAIOT B OAHOPOAHOU CpeJie, HallpUMEDP B CMECU
peakuun ra3oB WM B pacTBOPAX.
13. I'ereporenunbie H. Peakium, KOTOpbIE TPOTEKAIOT MEXKTY BEIIECTBAMHU B HEOTHOPOIHOM
peakuumn cpene.

3ananme 2. YKaOKUTE TUI KOKIOW PEaKIUU:
H20 = Ha+ Oy

Na2O + H.O = NaOH;

CO +02=C0g;

SOz + 02 = S0s3;

NH4NO3 = N2O + H20;

KCIO3z = KCI + O3

o gk wbhE

3aganue 3. Uto Takoe cTeneHb okucieHus? Paccumraiite creneHn okuciaeHHS S, N, P,
Cr B MOJIEKyJIax BELIECTB:

A) H2S03, H2S04, H2S;

B) NO2, NH3, HNO3, NaNO2;

B) K3P0O4, P205;

T) CrO, Cr203, K2Cr204, K2Cr207.

3aganue 4. YTo Takoe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, OKUCIUTENIb U
BoccTaHoBuTeNb? PaccraBbre KO3 ¢uuueHTl B ypaBHeHuu peakuuu OBP  meronom
AJIEKTPOHHOrO OajaHca, YKaKUT€ OKHMCIMTEIb U BOCCTAHOBHUTENb U IPOLECCH OKHCICHHS U
BOCCTaHOBJICHHUS.

!Hen3BecTHbIE CTENEHN OKUCJICHHS CMOTPeTh B Tal/uie pacTBoOpuMocTH!

P +HNO3 + H20 = H3PO4 +NO;

3apanme S. PaccraBbre Kk03(pPuuueHTsl B ypaBHeHuun peakuun OBP  metomgom
AJIEKTPOHHOIO OanaHca, YKa)KUT€ OKHCIHMTEIb M BOCCTAHOBMTENb M IMPOLECCHl OKHCICHHUS U
BOCCTaHOBJICHHUS.

!Hen3BecTHbIe cTeNeHN OKUCJIEHUSI CMOTPeTh B Tal/uIle pacTBOpUMOcTH!

H2S04 +Mg = MgSO4 + SO2+ H20.

3aganue 6. PaccraBpre ko3(d¢duumentel B ypaBHeHuu peakuuu OBP  wmetomom
AJIEKTPOHHOTO OanaHca, YKa)KUTE€ OKHCIHMTEIb M BOCCTAHOBHMTENb U IMPOLECCH OKHCICHHUS M
BOCCTAHOBJICHHSI.

!Hen3BecTHbIe CTENEHN OKUCJICHUS CMOTPeTh B Tald/uie pacTBoOpuMocTH!




FeCl2 + O2 + HCI = FeCl3z + H20;

3apanme 7. PaccraBpre kO03(pduuuentsr B ypaBHeHuu peakuun OBP  metomom
AIIEKTPOHHOTO OanaHca, YKa)KUTE€ OKHCIHUTEIb M BOCCTAHOBHTENb M IMPOLECCH OKUCICHHS M
BOCCTAHOBJICHMSI.

IHen3BecTHbIE CTENIEHH OKHMCJICHHS CMOTPeTh B Tad/uie pacTBopuMocTH!

Na + HNOs3(p) = NaNO3 +NHs3 +H:20;

3ananme 8. PaccraBbre Ko3pduIHMEeHTH B ypaBHeHUH peaknuun OBP  meromom
AJIEKTPOHHOr0 0OalilaHca, YKaXUTe€ OKUCIUTEIh U BOCCTAHOBUTENb U IPOLIECCH OKUCICHUS U
BOCCTAHOBJICHHUSI.

'Heun3BecTHBIE CTENIEHN OKHCJIEHUsI CMOTPETh B TA0JIMIle PACTBOPUMOCTH!
H2SO4 + Zn = ZnSO4 + H2S + H20;

3aganme 9. PaccraBbre k0d(pduuuentsr B ypaBHenuun peakuun OBP  mertomom
JJIEKTPOHHOTO OajlaHca, YKaXKUTE OKHCIHUTENb W BOCCTAHOBUTEIb M IPOLECCHl OKUCICHHS H
BOCCTAaHOBJICHHSI.

!Heun3BecTHbBIE CTENEHU OKUCJIEHUSI CMOTPeTh B Ta0JIMIle PACTBOPUMOCTH!

P +HNO3 + H20 = H3PO4 +NO;

3aganme 10. PaccraBpre kodddunmentsr B ypaBHeHuu peaknuum OBP  mertomom
AIIEKTPOHHOTO OanaHca, YKa)KUTE€ OKHCIHUTEIh M BOCCTAHOBHTENb M IMPOLECCH OKHCICHHS M
BOCCTaHOBJICHHUSI.

!Heun3BecTHBbIE CTENIEHH OKHMCJIEHUSI CMOTPETh B Ta0JIMIle PACTBOPUMOCTH!

Fe203 + CO = Fe + CO2

OT4eT J0JI2KEeH COIePKATh:

1. Ha3Banue TeMbl IpakTUYECKOM pabOThI;

2. llens paboThr,

3. BbINoONTHEHHBIE MPAKTUYSCKUE 33 TaHUS

4. 3axmroueHue (BBIBOBI IO MPAKTHYECKOM padoTe).

OcHOBHBbIE HCTOYHMKH HH(POPMAIUHA:

1. KoHcnekT nekuui;

2. Epoxun }O. M. Xumus : yaeOHUK 1711 CTYJl. YUPEKICHUN cpea. mpod. 0Opa3o— BaHUS
/ FO.M. Epoxun. — 18-e u3a., crep. — M. : Uznatenbckuil neHTp «AKaaemus»,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., UyBuises P. I'. CipaBoyHHK 110
XxuMHH: yueOHoe nocodue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Paznen 3. CtpoeHue u cBOlicTBAa HEOPraHUYeCKUX BelleCcTB

Tema 3.1. Knaccupukanusi, HOMEHKJIAaTypa U CTPOEHHE HEOPTaHMYECKHUX BeleCTB

IIpakTnueckoe 3ansatue Ne 3 mo Teme: «Kiuaccmpuxanusi, HOMeHKIATYpa M
CTPOCHHME HEOPraHNYECKNX BeleCTB).

Henap 3ansaTus: M3yunte HOMEHKIATypa HEOPraHMUECKUX BelecTB. HayunTecs pemars
MpaKTUYECKHE 3aJaHusl MO0 KilacCUPUKAIIMU, HOMEHKJIATYype U XHUMHYECKUM (dopMmyam
HEOPraHMYECKUX BEIIECTB pa3IUYHbIX KJAccoB (yrapHblil ra3, YIJIEKMCIBI Ta3, aMMHaK,

7



raieHas M3BeCTb, HEralleHas HM3BEeCTb, MHUTbEBAs COAA W APYTUX): Ha3blBaThb M COCTaBIIATH
(bopMyITBI XUMHUECKUX BELIECTB, ONPEIENATh IPUHAIIEKHOCTD K Kiaccy.

IIpuoGperaemble yMeHHUsSI U HABBIKH:

- OcyuiecTBIATh MPO(HECCHOHAIBHYIO JIESTENFHOCTh B YCIOBHAX OOHOBJICHUS €€ LeNeH,
COJIepXKaHUsl, CMEHbI TEXHOJIOTUH;

- ChopMupoBaTh 3HaHUSA O HOMEHKJIAType HEOPraHMUYECKHUX BEIIECTB.

IIpoxonxuTe1bHOCTH 3aHATHSA: 6 YacoB.

IMopsiiok U MeTOAMKA BHINIOJHEHUS 3aJaHMI1:

3apanmne 1. KakoBa ocHoBHas kiaccudukanus Heopranmdeckux BemecTts? [lpuBenure
IIPUMEPBI Ka)KJ10M TPYIIIBL.

3aganme 2. Uro Takoe KHUCIOTBHI, OCHOBaHMA M couu? KakoBbEI HUX OCHOBHEBIE
XapaKTepUCTUKU?

3apnanue 3. Kak xmaccudumupyrorcs oxcuawsi? I[lpuBenure npumepbl KHCIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB.

3aganue 4. KakoBbl 0COOEHHOCTH KJIacCH(UKAIMKU CIOXKHBIX BEIIECTB U KAaK OHHU
OTJIMYAOTCS OT MPOCTHIX?

3aganue 5. YcTaHOBUTE COOTBETCTBUE MEXK/y Ha3BaHUSMU BEILIECTB U UX (POPMYIaAMH.

Ha3Banue BelecTsa Xumuueckas popmyiia
A) cyabdua HaTpus 1) Na2S
B) ruapocyabdat HaTpus 2) NaHSO4
B) cyabgar HaTpus 3)NaHSO3
I') cyabdut HaTpus 4) Na2S03
6) Na2S04
6) Na2SO4

3aganue 6. 3an0THATE HUKE IPUBEJCHHYIO TA0IHMILY

']HJHHH(‘: BOCCTAHOBHTDL HEAOCTAKIIHE 3ANHCH B KJIETKAX

Bapuaur Dopmynsl Hassanme kncnotel | Kucnoruwiii ocratok (Ko) | Hazsanne Ko
KHCJIOT

1 HF

I 2 XJIOPOBOJAOPO/IHAS

4 cynbdhun

11 5 cepHas

6 NO,

7 kapOoHar

11 8 H.S0,

9 PO,




3ananue 7. 3anummTe B TeTpaau GopMyJibl CJAeIYIOIIUX COeUHEHUI.
Coennnenus:

. Oxcup xkanbius

. Oxcup yriepoaa (IV)
. Oxcup mapranua (1)
. Oxcup xenesa (II)

. Okcup cepebpa

. Oxcup 6poma (VIII)

. Oxcua menu (I)

. Oxcun azota (V)

9. Okcup 6opa

10. Okcua Bosopoaa
Coennnenus:

0 NN kW~

. 'mapoxkcun 6apust

. 'mapoxkcua xpoma (I11)
. 'unpokcun anroMuHUS
. 'mapokcun xenesa (I1)
. bpomun kagmus (1)

. CuMkaT alroMUHUS

. [lepmanranar kanus

. Hutpur xenesa (1II)

00 NN U AW N~

OT4eT J0JI2KEeH COePKATD:

1. Ha3Banue TeMbl IpakTUYECKOM pabOTHI;

2. llens paboThr,

3. BhInonHeHHbIE TPAKTUYECKUE 3aaHUS

4. 3akitoueHue (BbIBOJBI 110 IPAKTHUECKOMN padoTe).

OcHoBHbIE HICTOYHMKH HH(poOpManum:

1. KoHCHneKkT IeKIuii;

2. Epoxun }O. M. Xumus : yaeOHUK 1711 CTYJI. YUPEXKICHUN cpea. mpod. o0pa3o— BaHUS
/ FO.M. Epoxun. — 18-e u3a., crep. — M. : U3natenbckuil neHTp «AKanemus»,
2014. — 400 c.

3. bmunos JI. H., Ileppunosa U. JI., FOmamesa JI. B., UyBunses P. I'. CnpaBoyHuk 1o
XuMHH: yueOHoe nocodue. — MockBsa:[Ipocnekr, 2023. — 160 c.

Tema 3.2. ®U3nKO-XMMHYECKHE CBOICTBA HEOPraHUYECKHUX BelleCTB

IIpakTuyeckoe 3anatue Ne 4 mno Teme: «DU3MKO-XMMHYECKHE CBOWCTBA
HEOPraHM4eCKMX BelecTB»

Henap 3ansitusi: M3yuuTh XapakTepHble XUMHUYECKHEe U (U3MUECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCUIOB, OCHOBAHUM, KUCIIOT, cojerd U Jp. Hayuutbcs cocTaBisTh
YPaBHEHUN XMMHUUYECKUX PEAKLMU C YYaCTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKUX BELIECTB:
METAIJIOB U HEMETAJIOB, OKCHUJOB METaJlIOB, HEMETaNIOB M aM(OTEPHBIX AIIEMEHTOB;
HEOPTaHWYECKUX KHUCIOT, OCHOBAaHUN M aM(OTEPHBIX THUIPOKCHIOB; HEOPTaHUUYECKHX COJICH,
XapaKTEPU3YIOIINX UX CBOMCTBA.



IIpuoOperaeMblie yMEHUS U HABBIKH:

- OcymiecTBIsATh MPOGECCHOHATBHYIO JIEATEIHHOCTh B YCIOBHUSIX OOHOBIICHHUS €€ IIeNeH,
COIEp)KAHUsSA, CMEHBI TEXHOJIOTUI;

- CdopmupoBaTh 3HAHUS O (PUIUKO-XUMUYECKUX CBOMCTBaX pa3HBIX  KJIAcCOB
HEOPraHUYECKUX COCTUHEHUN.

IIpogonxutenbHOCTH 3aHATHS: 4 Yaca.

IMopsinok U MeTOAMKA BHINIOJHEHUS 3aJaHMI1:

3apnanue 1. Kakue oOmue Qu3nyeckue M XMMHUYECKHE CBOMCTBA XapaKTEPHBI IS
MetauioB? [IpuBennure npuMepsl METAIIIOB, WILTIOCTPUPYIOIIMX 3T CBOMCTBA.

3aganue 2. Kakue oOmme (Qu3MYecKue W XUMHUYECKHE CBOWCTBA XapaKTEPHBI s
HemeTayuioB? [IpuBenuTe mpuMepbl HEMETAIIOB M OOBSCHUTE, KaK UX CBOMCTBA OTIMYAIOTCS OT
CBOMCTB METAJUIOB.

3aganue 3. Onumure OCHOBHBIE CBOMCTBAa OKCHIOB. KakoBbl paziuuus Mexay
KHCJIOTHBIMH, OCHOBHBIMH U aM(oTepHbIMU okcugamu? IlpuBeaure npumepsl Kaxa0ro TUma.

3apanue 4. Uto Takoe ruIpOKCUIBI U KAKOBBI X OCHOBHBIE XUMHUYECKUe cBorcTBa? Kak
TUAPOKCUBI B3aUMOACHCTBYIOT C KUCIOTaMU U consimu? [IpuBeante mpuMepsl peakiuii.

3aganue 5. KakoBbl OCHOBHBIE XapaKTEPUCTUKU KHUCIOT? OOBSICHHUTE, UYTO TaKoe
CHJIbHBIE U cllabble KUCJIOTHI, U IPUBEIUTE MPUMEPHI JUIs Kax 10 kaTteropuu. Kak ux cpoiictsa
BIIMSIOT HA IMOBEJICHUE B pacTBOpE?

3aganue 6. Onumute cBoiicTBa coneil. Kak oHu 00pa3yloTcsi, U Kakue THUIIbI PEeaKIIHii
MIPHUBOJIAT K UX 00pa3zoBanuio? [IpuBenuTe mpuMepsl pa3IMdHBIX COJICH U UX IPUMCHCHHS.

3aganue 7. I[lpuBenure mnpuMepbl OKCHIOB: a) KHUCIOTHBIX; O) OCHOBHBIX; B)
aM(OTEpHBIX; T) Hecoaeo0pa3yrmux (0e3pa3IndHbIX).

3aganue 8. BeiBenure ¢hopMyIibl KUCIOTHBIX OKCHJIOB U3 (HDOPMYI CIEAYIOUINX KHUCIIOT:
HNO2, H3PO4, H2504, HNO3.

3aganmne 9. Hamucarh ypaBHEHMsS XMMMUYECKMX peakluif, K OyKBaM T U J COCTaBUTh
UOHHBIE (POPMBIL:

a) H2S04 + Mg

0) Na2O + HBr

B) H2S03+ CaO

r) CaCOs + HCI

1) AICIz + AgNO3
e) Ba(OH)2 + SiO2

3apanmne 10. OcyuiecTBUTh MEPEXOIbl: KA — OKCHJI Kalusg — THAPOKCH Kaaus —
Cyabdar Kajus.

3aganue 11. [lpuBeneHHbie (QOpMyIbl HEOPTAaHMUYECKHUX BEIIECTB PACIPEACIUTH IO
knaccaMm: Oxcunpl, OcHoBanusa, Kucmorsl, Comn. HNO3, CO2, KOH, P205, NaNO3, CaS0O4,
MgO, FeCl3, Cu(OH)2, SO2, HCIO4, BaO, Fe203, LiOH, H2Si03, Ca(OH)2, K3PO4, NaOH,
Sr(OH)2.
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OT4eT 10JI2KEeH COePKATh:

1. HaszBanue TeMbl IPAKTUUECKOHN padoOThI;

2. llens paboTHI;

3. BrInoaHEHHBIE TPAKTUYECKUE 3a/1aHUS

4. 3axmroueHue (BBIBOJBI 110 MPAKTHUECKOH padoTe).

OcHOBHbIE HCTOYHUKH HHPOpMaAIMHU:

1. KoHCHEeKT JeKIIHii;

2. Epoxwun 0. M. Xumus : y4eOHHK I CTY. YUPEKISHUN cpea. pod. oOpa3o— BaHHs
/ TOM. Epoxun. — 18-e usn., crep. — M. : U3marenbckuii eHTp «AKaaeMHusy,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBuises P. I'. CnpaBoyHHK 110
xuMuu: yueOnoe nocodue. — Mocksa:IIpocnexr, 2023. — 160 c.

Pa3znen 4. CTpoeHue U CBOIiCTBA OPraHN4YecKNX BelleCcTB
Tema 4.1. Knaccudguxanms, CTpoeHHe 1 HOMEHKJIATYPa OPraHUu4ecKMX BellecTB

IIpakTnueckoe 3anatue Ne 5 mno Teme: «Kiaccupukanus, crpoeHue u
HOMEHKJIATYPa OPraHMYecKHX BellecTB)»

Hean 3auAaTHA: VI3y4ynTh HOMEHKIIATYpPY OPraHMYECKUX  COCAMHEHUM  OTHENIBbHBIX
KJIaCCOB (HACBILICHHbIEC, HEHACHIIICHHbIE U apOMAaTUYECKUE YTJIEBOJOPO/bI, CIIUPTHI, (EHOJIBI,
albJETU/Ibl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.) HayuumTbcs cOCTaBIEHUIO MOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpPraHMYECKUX BEUIECTB OTIENIBHBIX KJIACCOB, UCIOIB3YS
UX Ha3BaHHS 10 CHCTEMaTH4YeCKOW U TPUBUAIBHOW HOMEHKIAType (PTUJICH, alleTHJICH,
rmnepus, ¢eHon, ¢dopManbAeru, YKCycHas KHCIOTa, INHIMH). Pacdersl mpocteitmeit
(dbopMyIibl OpraHu4ecKoi MOJIEKYJIbI, HCXO/IA U3 SJIEMEHTHOTO cocTaBa (B %).

IIpuoOperaembie yMEHUsSI M HABBIKM:

- OcyecTBasATh NMPOGECCHOHATHHYIO JCSITEIBHOCTh B YCIOBHSIX OOHOBJICHUS €€ IeNeH,
CoAEp)KaHUs, CMEHbI TEXHOJIOTHI;

- ChopMupoBaTh 3HaHHS O HOMEHKJIATYpe OPraHU4YEeCKHUX BEIIECTB.

IIpoxonxurenbHoOCTh 3aHsTUA: 4 Yaca.

IopsiioK M METOAMKA BHINOJIHECHUSA 3aJaHUH:

Homenkiatypa — 9To cucTtemMa Ha3BaHUH, yIOTPEOISIOMUXCS B KAaKOW-THOO HayKe.

Msbr Oyaem 3HAKOMUTBCS C OCHOBaMH  (DOPMHpPOBAHUS Ha3BaHWM OPTraHUYECKUX
COEIMHEHUH 110 MEXKTYHAPOIHON HOMEHKIIATYPE.

Kpome mexayHapoIHON HOMEHKIIATyPbl B OPraHUYECKON XMMUU HUCIIOJIB3YOTCS:
TpUBHAJIbHBbIE (MCTOPUYECKH CJIOKUBIIMECS) HAa3BaHUS: YKCYCHas KHCJIOTa, DIUIECPUH (OT
rpeu. glykys - cnankuii), ¢popmansaerua (ot nat. formika — mypaseit). XuMHUKHU U ceiluac penko
Ha3bIBAIOT alleTUJIEH 3THHOM, a MypPaBbUHYIO KUCIOTY — METAaHOBOM.

PanvonanbHass HOMEHKIIATypa, COIJIACHO KOTOPOM COEIMHEHHE pacCMaTpUBAIOCHh Kak
MPOU3BOHOE HanboJyiee TUIIMYHOTO MPEICTABUTENS Kacca: METHIIALCTUIICH, TUMUTHIITUIICH U
ap.

Hucno OpraHMYECKUX COCIMHEHUN PACTET B IEOMETPUYECKOW IMPOrpeccuu. XHUMHKAM
pa3HbBIX CTPaH CTaJ0 TPYAHO OOLIATHCS, MOCKOJIbKY OJHH M T€ K€ BellecTBa MMEIU pa3HbIe
Ha3BaHMUs, a M0J] OJHUM Ha3BaHUEM IOApPa3yMeBaJIN HECKOJbKO BEIIECTB. XMMHUKHU BCEX CTPaH,
BXOJAIINX B MeXIyHapoIHbIN coto3 TeopeTnyeckoil u npukinagHoi xumun (MIOITAK) co3nanu
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CIIENUATILHBI KOMHUTET, KOTOPBIH BBIPA0OTAl OCHOBBI €OUHOU O/l 6CeX OP2AHUUECKUX

6eujecme HOMEHKIIATYpbl. DTy HOMEHKIIATypy Ha3bIBalOT MEXKIAYHAPOJHOW UM HOMEHKJIATY PO

HIOITAK.

OCHOBBI MEXKYHAPOAHOH HOMEHKJIATYPbI OPraHUYeCKUX COeTUHEHM .
B tabnuie 5.1 mpuBeneHa HOMEHKIIATYpa OCHOBHBIX KJIACCHI OPTaHUYECKUX COCTUHEHUH.

p—

|
|

| Haspamme | PYTCHHOHANS- ‘
| Has IPyia MiIu IIpumep | Hasganue
5 HaJIHyHe COeXHHeHH S | COeAMHeHH |
| coeIMHeHHH = ‘ |
; KPATHOH CBS3H ‘
iA.ru\'anm, Bee csasu C—C |CH,CH, Dran
1IC,Hy, 40 OIMHADHBIEC
| . |
ANKeHsl, Oxnna asoitnas  |CH,=CH, [Iren \
C.,H,, cBsizp C=C ‘{(STM.TICH)
| ATKUHBI, Onua tpoitras |CH=CH DrHE
C.H,, o ceasp C=C (auernien)
—— ———— — e ——————————————————————————————————— T ———————————————]
. - |
Ankanuensl, |JIBe aBoiiHbIe CH,=CH—CH==CH,, ’By'ra-
C.H,,._ 5 CBA3HM |muen-1,3
Cuoupter | —OH CH,CH,—OH ‘Dramnon
CHAPOKCHILHAS ‘
e — o — > — |
ITpocrseie == CH,CH,—O0—CH,CH; Husruno-
ahupsl OKCHUIPYIHIa BEIi1 2hup,
9TOKCHATAH
Ansaernabl | —C—H /O chycnmﬁ
I CH;—C__ § anbLAeTHA,
H aTAHAJB
KapboHUJIbHAS i
Keronsr —C— CH,—C—CH, } AI1eToH,
I I IpPONaHOH
0 0
KapOboHHJIbHAA
Kapbouosnie /O 20 Yrevenas
KHCJIOTHI = CH;— C\ KUCJIOoTa,
OH OH aTaHOBAA
KapOOKCHIILHASN ReHOYA
CrosKkHBIC . /O /O MeTHI0BbIH
aupPsI —C—0— CH;—C a(pUp YKCyC-
" S0—CH i K
CJIOIKHO- 3 HOI KHMCJIO-
ahupHan Thl, METHJI-
auerar

Tabnuna 5.1 OcHOBHBIE KJIACChl OPTAHUYECKUX COSAMHEHUN

A.]'Il"OpI/ITM COCTABJICHUA HA3BAHUA OPraHu4€CKUX COeTHHEHHM:

1.
2.

BriOpath camyio JTUHHYIO YTJIEPOAHYIO 1IETIb;

IIponymepoBaTh €€ ¢ TOHl CTOPOHBI, K KOTOpPOH OJMKE paauKaibl, WIA CTapIIHii

3aMEeCTHUTEINb, WIN KPaTHas CBsI3b (B 3aBUCUMOCTH OT KJlacca BELIECTBA );

noJioykeHue (Homep

VYkazatb B npeguxce (Teé € TNPUCTABKH,

aToMa

yriiepona)

HO crernuduyIecKue,
Y Ha3BaHUE paJHKaa,

(GyHKIMOHATIBHOW IpyNIbl B aJ1()aBUTHOM HOPSIKE;

XUMUYECKHE)
3aMeCTHTEIIS,
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4. 3anmcaTh KOpEHb, COOTBETCTBYIOIINIA YHUCITY aTOMOB YTJIepojia B TJIABHOU IIETIH.

5. Ecnm  ecTh mBoWiHAs CBs3b, TO TIOCIE KOPHS TIOCTABUTh cy@hurc -eH ¢
yKa3aHUEM TOJIOKEHUS CBS3H B IIEIH; AJII TPOHHOW CBSI3UM MCIIONB30BATh cyghurc -
uH. Ecnu kpaTHBIX CBsA3eH HET — cyghpukc -aH;

6. ITlocne »srToro ykaszaTh cy(p(HUKC, COOTBETCTBYIOIIMI KETOHY, albJCTUAY WIH
KHCJIOTE, €CJIM €CTh COOTBETCTBYIOIIME (DYHKIMOHAJIbHBIC TpyIIbl. I KEeTOHOB
YKa3bIBACTCs TOJI0KEHUE (PYHKITMOHATIBHOW TPYIIIbI;

7. Eciam B BelecTBE HECKOJBKO OJIMHAKOBBIX PaJMKAJIOB, 3aMECTHTENICH, CBA3CH HIIU
(YHKIIMOHATIBHBIX TPYMI, TO OHH HAa3bIBAIOTCSI BMECTE, C HCIOJIb30BAHUEM
YUCIUTENBHBIX: 2 — M1, 3 — TpH, 4 — TeTpa M T.1;

8. Ilpu HammcaHuu Ha3BaHWs BCe HUMPBI OTACISAIOTCS APYT OT Apyra 3amsiThiMU, a OT
OyKB — geducamm.

IIpumep:

5 4 3 2 1
CH3z—- CH-CH - CH - COOH
| |
CHz CHs NH:2

2 -aMHuHO — 3,4 — OuMETHIIIIEHTAHOBasI KHCIIOTA.

1.ITockoJibKyY B TJIABHOH IIETIH TISTh ATOMOB YTJIEpOJia, OCHOBA Ha3BAHUS - [ICHTAH.

2. B wmomnekyne ectb ¢yHkunonanbHas rpynma — -COOH xapOokcunbHast . Ha eé
MPUCYCTBUE YKA3bIBACT -OBas KUCJIOTA.

3. B rnaBHOM 1emM ecTh TpPU 3aMECTUTENS: aMHHO —TpYIIa, € TOJ0XKCHUE
yKa3biBaeTcsi MUGPOi 2, U J1BE METWIbHBIC IpyIIbl. Ha 4MCI0 METHMIIBHBIX TPYI YKa3bIBacT
yacTula ou-, a Ha moJjiokeHue B uenu uudpser 3,4. Mexay uudpamu ectb 3amsartasi, Uudpsl OT
OYKB OTJEJIeHBI 1e(hrUCOM.

3aganme 1. Hanummre cTpykTypHBIE GOPMYIIBI COSTMHEHHI 110 X HA3BAHUSIM:

1. 2,5-guMmermirexkces-3;
2. 2-MOHOMETHII-3,5-TUTTPONTMITHOHAH;
3. 2,5 - numeTwi - 3-HUTPOTEeKCaH;
4. 2,3-muxIiopreKcaHoBasi KHCIIOTa;
5. 2 -amuHOOyTaH.
3aganue 2. Hanummre cTpyKTypHBIE (OPMYIIBI BCEX COSTUHEHH COCTaBa:

1. CeHuyy;
2. CsHi110H;
3. CsHi11NO..

3aganue 3. "Tperuil numnnin"
1. ajskuH, HUTPOCOCAMHECHHUS, AJIKEH;
2. OyreH-2, meHTeH-3, OyTaHaJb,
3. meHTuH-1, neHTagueH-2,3, ICHTaH.
3ananue 4. [Togbepute K TEKCTY MPaBUIBHBIN TEPMUH OTPEICIICHUS TTOHSTHS:
1. ... - BemecTBa, OMHAKOBKIE [0 COCTaBY, HO Pa3HbIE 110 CTPOCHHUIO;
2. ... - OTO psAl COECTUHEHHH, CXOJIHBIX MO CBOEMY CTPOCHHUIO U XHUMHUYECKUM
CBOMCTBaM, KOTOpBIE OTJIMYAIOTCS NPYr OT JApPyra MO COCTaBy MOJEKYJ Ha
OJIHY WM HecKoubko rpynn CHp;
3. ... - 2TO U30MEpPHI, OTINIAOIINECS TOPSIKOM COSMHECHHS aTOMOB;
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4. ... - mpencTaBisieT cOOOM COBOKYIMTHOCTh HECHCTEMATHYECKUX HCTOPUUYECKH
CJIIOKMBILIMXCSA HA3BaHUW OPTAHUYECKUX COCTUHEHUN
5. ... - DJTO SBJCHHE CYIIECTBOBAaHHUS BELIECTB, HMMEIOIIUX OJUHAKOBBIN
KaueCTBEHHBIM M KOJUYECTBEHHBIN COCTaB, HO Pa3IUYHOE CTPOCHUE U Pa3HbIC
CBOICTBA.
3ananme 5. BcTaBuTh NpONyIEHHBIE CJI0OBA B TEKCT
BriOpate caMyl0 JIIMHHYIO YIVIEBOJOPOJHYIO II€b W MPOHYMEPOBAaTH aTOMBI
(yrnepona)s Heil. Hymepanuio HauMHAIOT ¢ TOTO KOHIIA IEMH, K KOTOPOMY OJIFKe
CTOHT (pamukan). Ha3BaTh pamukansl B ( andasutHOM) mopsiake. Ilepen
Ha3BaHUEM KaXKJIOTO pajJuKaia yKa3aTb (HOMEp) aTOMOB YTjepoja, ¢ KOTOPBIMHU
CBSI3aHBI TAKUE PAJIUKAIIBIL.
3ananue 6. Ha3zoBuTe mnpuBeneHHbIE HWXE YIJIEBOJOPOABI MO MEXIyHApOIHOMN
HomeHkiarype [UPAK:

CH:

a) CH;- CH - CH, - CH- CH;

CH;

CH;

6) CH;-CH;~-C - CH - CH;OH

CH; CH;

CH;-CH; CH;—-CHj

B) CH;-C - C - CH-CH;~-CH;

CH; CH; CH;

CH;
|
N CH;—C - CH-CH,; - CH; - COOH

CH;

OT4er 10JIKEH COIePKATh:

1. Ha3Banue TeMbl IpaKkTU4YeCKOi pabOTHI;
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2. llens paboTHI;
3. BHINOTHEHHBIE MPAKTUYECKUE 3aaHUS
4. 3akmoueHue (BBIBOJBI MO IPAKTHYECKOH paboTe).

OcHOBHbIE HCTOYHUKH HHPOpMaAIMHU:

1. KoHCHeKT JeKInii;

2. Epoxwun 0. M. Xumus : y4eOHHK I CTY. YUPEKISHUN cpea. pod. oOpa3o— BaHUs
/ TO.M. Epoxun. — 18-e¢ u3z., crep. — M. : M3gaTenbckuii LEHTp «AKaaeMus,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBuises P. I'. CnpaBoyHHK 110
xuMuu: yueOnoe nocodue. — Mocksa:IIpocnekr, 2023. — 160 c.

Tema 4.2. CBolicTBa OPraHUuYeCKUX COeTUHEHU N

IIpakTnyeckoe 3ansaTue Ne 6 no reme: «CBoOHCTBA OPraHU4YeCKUX COeANHEHUID)

Heap 3anaTus: M3yunth CBOMCTBA OPraHMYECKUX COEAMHEHUN OTHENBHBIX KJIACCOB:
npelenbHble (allkaHbl W IUKIOAKAHbI), HelpeaeibHble (AJKEHBI, aJIKUHBl U aJKaJucHbl) U
apOMaTHYECKHE YTIIEBOJAOPOIbI, CIUPTHI U (DEHOIIBI, KAPOOHOBBIC KUCIOTHI M 3(PHUPHI, aTbACTHIBI
U KETOHBl, aMHHBl M aMUHOKHUCIOTHI, BBICOKOMOJICKYJIIpHBIE coeauHeHus. Hayuutbes
BBITIOJIHSITh 3aJaHUSl HA COCTABJICHHE YPAaBHEHUW XMMHYECKUX pEaKIMi C Yy4dyacTUEM
OpraHWYECKUX BEIIECTB Ha OCHOBAaHUU UX COCTABA U CTPOCHHS.

IIpuoGperaemble yMeHUS] U HABBIKH:

- OcymecTBIATh NPOGECCHOHATBHYIO JIEATEIbHOCTh B YCIOBUSIX OOHOBIICHUS €€ IIeleH,
COJIep>KaHusl, CMEHbI TEXHOJIOTUI;

- ChopMupoBaTh 3HAHUA O CBOMCTBAX OPraHUYECKHUX BEIIECTB.

IIpogonxutenbHOCTH 3aHATHS: 4 Yaca.

IMopsiiok U MeTOAUKA BBINOJIHEHUS 3aJaHMIA:

3apnanue 1. Uto Takoe ankaHbl? 3amuIIMTe OCHOBHBIE CBOWCTBA JAaHHOTO KJjlacca B
Tabnuiy 6.1

Tabnumna 6.1 — XuMuyeckue CBONWCTBA alIKaHOB

Tun peakumnu YpaBHeHUEe peakuu

1. Peakuu 3amMenieHust

2. Peakun okucienus

3. Peakuuu TEpMUUECKOrO Pas3yIoKEeHUs

4. N3omepusanus

5. ApomaTtu3zauus

6. AnkaHbl He 00€CIBEUMBAIOT OPOMHYIO BOIY
U pacTBOp MEpMaHraHaTa Kajiusl MPU OOBIYHBIX
YCIIOBHSIX

7. Peakuiuu AeTuapupOBaHHUs

3aganue 2. Uto Takoe ankeHbpl? 3allMIIATE OCHOBHEIE CBOMCTBAa JAHHOIO KJlacca B
Tabnuiy 6.2.
Tabauua 6.2 — XUMHUYECKHUE CBOMCTBA AJIKEHOB

Tun peakuuun YpaBHeHHe peakuun

1. Peakuun nmpucoetnHEHUs
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2. Peakiimu okUCIEeHUS

3. Peakuuu nonumepuasnuu

4. AnkeHbl HE 00€CIIBEUNBAIOT OPOMHYIO BOLY
U pacTBOp MEpMaHraHaTa Kajusi MPU OOBIYHBIX
YCIIOBUSX

3aganme 3. Uro Takoe ajkuHBLI? 3amuIInTe OCHOBHBIE CBOMCTBA JAHHOIO Kjacca B
Tabnuiry 6.3
Taomuma 6. 3 — XuMHUYECKHUE CBOMCTBA AJIKUHOB

Tun peakuuu YpaBHeHHe peaKkuuu

1. Peakiuu nprcoeInHEeHUS

2. Peakiimu okucieHus

3. Peakuuu nonumepuasiuu

4. Peakuuu 3aMelICHAS

3aganmne 4. Uto Takoe ankaaueHBI? 3allMIINTE OCHOBHBIE CBOMCTBA HAHHOTO KJacca B
Tabnuiy 6.4
Tabauia 6. 4 — XuMHUEeCKHE CBOMCTBA AJIKAANECHOB

Tun peakuuu YpaBHeHHe peakuuu

1. Peakuuu npucoequHeHUs!

2. Peakiu okucieHus

3. Peaknuu nmonmumepuasuu

3aganme 5. Uto Takoe apeHbl? 3alUIIUTE OCHOBHBIE CBOMCTBA JAaHHOIO Kjacca B
Tabnuny 6.5
Tabnuma 6. 5 — XumMudeckrue CBOKMCTBa apeHOB

Tun peakuuun YpaBHeHHe peakuuu

1. Peakunu nmpucoe1MHEHUs

2. Peakun okucienus

4. Peakmuu 3aMeNieHUs

3amanme 6. Uro Takoe aikuHBI? 3amuIInTE OCHOBHBIE CBOMCTBA IAHHOIO Kjacca B
Tabnuiy 6.6
Tabnuma 6. 6 — XuMuyeckue cBOWCTBa CIUPTOB

Tun peakuun YpaBHeHHe peakuuu

1. Peakuu 3aMeleHus

2. Peakun oxucienus

3. Peakuuu stepudukanmu

4. Peakuuu neruapatainuu

3amanme 7. Uro Takoe aJKuHBLI? 3amUIINTE OCHOBHBIE CBOMCTBA JAHHOIO Kjacca B
Tabnuity 6.7
Tabnuma 6. 7 — XuUMHUYECKHE CBOMCTBA aJIbAECTUI0B

Tun peakuun YpaBHeHue peakuuu

1. Peaknun nmpucoenHEHUs

2. Peaknnn moJIMKOHACHCAITNHT

3. Peakmun MoJIMMEprasnun
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4. Peakuuu 3aMeLICHAS

5. Peakium oxkucieHusa

3apanue 8. Uto Takoe kKapOOHOBBIE KHCIIOTHI? 3alUIIUTEe OCHOBHBIC CBOWCTBA JAHHOTO
KJlacca B Tabnuiry 6.8.
Tabnuua 6. 8 — XumMuueckue cBocTBa KApOOHOBBIX KHCIOT

Tun peakuuun YpaBHeHHe peakuuu

. Peakiinu nqucconmamnuu

. PeaKI_[I/II/I COHCO6paBOBaHI/IH

. Peakiium oOpa3oBaHus TraoreHaHTuapuIoB

. Peaxnuu oOpa3oBaHus aHTHIPHIIOB

. Peakiuu raJloreHUpOBaHMS

. Peakiuu ropenust

1
2
3
4
5. Peakuuu srepudukanuu
6
7
8

. PeaKIII/II/I KaTaJIMTUYCCKOIO BOCCTAaHOBJICHHU A

Baua}me 9. OCYH_IGCTBI/ITe CJICAYIOIUC CTIOYKH npeBpameHI/Iﬁ:

0]
1 2 3 II

a) C2H6 ‘—)C2H4 —)CzHSOH —)CH3 —C-H

tO

1) C,Hg —C,H, +H,
2) C2H4 + HzO —> C2H50H

0
3) C,HsOH + [0]— crg-—c{'H+ H.,O.

l 2
6) C,H;OH—C,H, —»CO,

OTyer n0/IKEH COAePKATh:

1. HasBaHue TeMbl IPaKTUUECKOH paboOTHI;

2. llenb paboTsr;

3. BrInonHeHHBbIE TPAaKTUYECKUE 3a0aHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKOW padboTe).

OcHOBHBIC MCTOYHUKH MHPOPMALIUM:
1. KoHCHEeKT JeKInii;
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2. Epoxwun 0. M. Xumus : y4eOHUK TSI CTY. YUPEKISHUN cpell. mpod. o0pa3o— BaHHS
/ FTO.M. Epoxun. — 18-e u3n., crep. — M. : M3naTenbckuil eHTp «AKaaeMus»,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., UyBuises P. I'. CnpaBoyHHK 110
xuMuu: yuyeOnoe nocodbue. — Mocksa: Ilpocnekr, 2023. — 160 c.

Pasjnen 6. lucnepcHblie cucteMbl. PacTBopbl
Tema 6.2. IlonsiTue 0 pacTBopax

IIpakTuyeckoe 3ansaTue Ne 7 mo treme: «Jlucnepcubie cucremMbl. PacTBopbi».

Heas 3anstusi: l3yueHwe IUCHEPCHBIX CHUCTEM M (PAKTOPOB HUX YCTOHYHMBOCTH.
3HaKOMCTBO C TIOHSATHSIMH DPAacTBOPEHHME, pACTBOPbI W CIOCOOBI WX MPUTOTOBIICHHS.
PactBopumocTs. MaccoBas 105151 paCTBOPEHHOTO BELLECTBA.

IIpuoOperaembie yMEHUSI M1 HABBIKH:

- OcymecTBIATh NPOGECCHOHATBHYIO JIEATEIbHOCTh B YCIOBUSIX OOHOBIICHUS €€ IIeleH,
COJIepXaHUsl, CMEHbI TEXHOJIOTUH;

- ChopMupoBaTh 3HaHUS O CBOMCTBAX JTUCHEPCHBIX CUCTEM U PACTBOPOB.

IIpogonxutenbHOCTH 3aHATHS: 4 Yaca.

Ilopsinok u MeTOAMKA BBITIOJTHEHUS 3aaHUI:

3aganme 1. Yro Takoe naucnepcHas cHUCTEMa, KAaKME€ THUIBI JAUCIIEPCHBIX CHUCTEM BbI
3Haere? HazoBuTe M KpaTko oxapakTepu3yiTe OCHOBHBIE THUIIbI AUCIIEPCHBIX CUCTEM (HampuMmep,
a’pO30JIU, IMYJIbCUU, CYCTICH3UN ). 3aroaHuTe Tadnuiy 7.1.

Tabnuma 7.1 — Knaccudukanusi [ucnepcHbIX CUCTEM

JAncnepcuonHas cpena Aucnepcuas ¢gasa IIpumep cucrem

I'a3 Ta3

Kuakocrns

Teepaoe BemecTso

Kuakoctnh Ta3

Kuakocrs

Teepaoe BemecTso

TBepaoe BeecTso I'a3

Kuakocrs

Teepaoe BemecTso

3apanmue 2. Yto Takoe pacTBOp, paCTBOPUTEIb U PACTBOPEHHOE BELIECTBO?
3apanue 3. Uto Takoe KoHIIEHTpanus pacTBopa? Kak MOXXHO BBIpa3UTh KOHIIEHTPAIHIO?

3ananne 4. KakoBbl OCHOBHBIE CHOCOOBI BBIPAKEHHMSI KOHLEHTpAILMM pPacTBOPOB?
HazoBure HECKoJIbKO METOIOB (HallpUMep, MaccoBasi A0JIs1, MOJISIpHAsl KOHIIEHTpaIus).

3aganue S. Uto Takoe HachIEHHBIN pacTBOp? Kak ero MOXHO MOJIy4nTh?

3apanume 6. Pemmre 3amauy: BelumcnuTe MaccoByr OO  pacTBOpa, KOTOpas
MOJTy4aeTcs pU pacTBOpeHuH 15 rpammoB kapOoHarta HaTpus B 250 rpamMmax BOIBI.

3apanue 7. Pemmre 3amady: Beruncinte MacCoBYyHO JIONIO XJIOpUZA HATPHs, KOTOpas
noJtydaercs npu pactsopeHuu S50 rp. noBapeHHou conu B 400 rp. BOJBI.

3apnanme 8. Pemmre 3amauy: Kakas MaccoBasg 10 pacTBOpa TMOJNYYHMTCS IIPHU
cmemmBanuy 300 rp. BoAsl U 25 rp. TUAPOKCUIA HATPHUS.
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3aganme 9. Pemure 3amadyy: BpeluuciauTe MacCoByIO OO0 pacTBOpa, KOTopas
II0JTy4aeTcs Ipu pacTBOpeHUHU B 550 rp. Boasl 42 rp. XJI0pHIa KaabLus.

3ananme 10. Pemure 3amauy: B 150 rp. Boabel pactBopuiau 17 rp. HUTpaTa Kaywus.
BrluncinuTe noayyeHHY0 MacCOBYIO JIOJIFO pacTBOpa.

3apanue 11. Pemmre 3amauy: K 800 rp. Boxbl mo6aBumm 25 rp. xjmopunaa 6apus. Kakosa
MaccoBasi J10Ji BEILIECTBA B TIOJYYEHHOM PacTBOPE.

OT4eT J0J12KeH CoIePKaTh:

1. HasBaHue TeMbI IPAKTHIECKOH pabOTHI;

2. llenb pabortsr;

3. BrInonaHeHHBIE TPAKTUYECKUE 3aTaHUS

4. 3akmoueHue (BBIBOJBI MO IPAKTHYECKOH paboTe).

OcHOBHbIE HCTOYHUKH HHpOpMaAIMHU:

1. KoHCIHeKT JIeKIIni;

2. Epoxun FO. M. Xumus : yueOHHK AJIsl CTY. YUPEKACHUN cpell. mpod. o0pa3o— BaHUs
/ TO.M. Epoxun. — 18-e usn., crep. — M. : U3marenbCckuii NeHTp «AKaaeMHUSy,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBwises P. I'. CipaBoyHHK 110
xuMun: yueOHoe nocobue. — Mocksa:IIpocnekr, 2023. — 160 c.

Pa3nen 7. KauecTBeHHbIe peakunu 00HAPYKEHHUSI OPraHUYeCKUX U HEOPTaHUYeCKUX
BelleCTB
Tema 7.1. O0OHapy:KeHHe HEOPTAHUYECKNX KATHOHOB U AHMOHOB

IIpakTnueckoe 3ansaTue Ne 8 no reme: «O0Hapy:KeHHe HEOPraHUYECKUX KATHOHOB U
aHnoHoB. KauecTBeHHbIE peakum»

Heap 3ansaTus: V3yuynTh OCHOBHBIE BBl KaUECTBEHHBIX pEaklUil Ha OOHapy)KeHHE
KAaTHOHOB U aHUOHOB HEOPTaHUYECKUX BEIECTB.

IIpuoGperaemble yMeHUs] U HABBIKH:

- OcyuiecTBIATh MPO(ECCHOHAIBHYIO IESITEIbHOCTh B YCIOBUSAX OOHOBIIEHUS €€ 1ieneid,
COJIEpKaHus1, CMEHbBI TEXHOJIOTH;

- CdopmupoBaTh 3HaHHUS O crnocobax oOHapyKeHUs KaTHOHOB M AHHOHOB
HEOPraHMYECKUX BEILECTB C IOMOIIBIO KAUECTBEHHBIX PEAKIIUI

IIpoao/KuTEILHOCTH 3aHATHA: 2 Haca.

Ilopsinok U MeTOAMKA BBITIOJTHEHUS 3a1aHUIA:

3ananue 1. Onpenenenne HoHOB cepebpa (Ag'): [IpoBeauTe KaueCTBEHHYIO PEaKIUio Ha
ompeneseHne HOHOB cepedpa B pacTBope. Mcnonb3yitte xnopua Hatpust (NaCl) mst ocaxaeHust
xnopuna cepedpa (AgCl). Onummre HAOIIOIEHUS U 3aNUINNUTE YPaBHEHUE PEaKIIUU.

3apanme 2. Onpenenenre noHos mMeau (Cu®): IIpoBeauTe KaueCTBEHHYIO PEaKLUIO HA
onpeneNeHne HMOHOB Menu ¢ mnomouibio ammuaka (NHs). HaOmromaiite 3a oOpa3oBaHuem
KOMIUIEKCA. 3alMIINTE YpaBHEHUE PEAKIIMU U OIUIINTE LBET MOJIYYEHHOIO PaCTBOPA.

3aganue 3. Onpenenenue noHoB Kajibius (Ca?"): *[IpoBennuTe KayecTBEHHYIO pEaKLUIO
Ha OIpejelieHue HWOHOB Kalblus ¢ momoupio Harpuif-pochara (NasPO.). Onwumwre
00pa30BaBIIMICS 0CaIOK U 3alUIINTE YpaBHEHUE PEAKIIUH.
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3ananue 4. CocraBpTe TaONHILy, B KOTOPOW BHECUTE JaHHBIC 00 OKpAIIMBAHHUH TIJIAMEHHU

TOPCIIKU pa3HbIMU KaTHOHAMU MCTAJIJIOB!:

Tabnuna 7.1 — OxpalmBaHue IIaMEHU TOPEJIKU KaTHOHAMU METaJJIOB

KaTuon Merajia OKpaCKa IJIAaMCHH

Li

Ca

Na

Cu

Sr

Ba

3apanmne S. 3anonnurte Tabimuiy 7.2 — KadecTBeHHbIE peakIMM HAa HEOPraHUYECKHE

COCAMHCHUS.

Tabnuna 7.2 — KauecTBeHHbIE peaklluy Ha HEOPraHUYECKHE KaTUOHBI I aHUOHBI

KauecTBeHHBIE PCAKINHHA HA KATHOHBbI

Hon PeakTus YpaBHeHHe peakuuu

IIpusHaku
NPOTeKAHUs
peaKuun

NH4*

KauecTBeHHbBIE PC€AKIIHU HA AHUOHBI

5042'

CI

Br

COs*

PO43'

NOs

OTyer n0/IKEH COAePKATh:

1. Ha3Banue TeMbl IpaKTU4YeCKON pabOTHI;

2. llems paGoThI;

3. BrImonHeHHBIC IPAaKTUYECKHE 3aTaHUS

4. 3akioueHue (BbIBOJBI 10 IPAKTHUECKOH paboTe).

OcHOBHBIC HCTOYHMKH HH(pOpManum:
1. KoHcnekr nekuui;

20




2. Epoxwun 0. M. Xumus : y4eOHUK TSI CTY. YUPEKISHUN cpell. mpod. o0pa3o— BaHHS
/ FTO.M. Epoxun. — 18-e u3n., crep. — M. : M3naTenbckuil eHTp «AKaaeMus»,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., UyBuises P. I'. CnpaBoyHHK 110
xuMuu: yuyeOnoe nocodbue. — Mocksa: Ilpocnekr, 2023. — 160 c.
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Metonudeckue ykazaHus K Ja0OpaTOpHBIM paboTaM M0 JUCIUILUIMHE «XUMUSD)
coctaBieHsl B coorBeTcTBUU ¢ TpeboBanusamMu OI'OC CIIO u npenHa3zHadyeHBI IS CTYACHTOB,
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Metoanueckue yKkazaHus Uit y9eOHOH TUCIMITIMHBI pa3padoTaHbl:
1. CxomopoxoB A.A., K.X.H. npenogasateib komiepk CKOVY B r. CraBpomnone

24



1. IOSACHUTEJIBHASA 3AIINCKA

Meronudeckue yka3zaHUS TpeJHA3HAYCHBI I OKa3aHWs TMOMOINM OOydYaromuMCs TpH
BBITNIOJTHEHHUH 3a/1aHui Ha Tab0paToOpHBIX paboTax.

JlaboparopHas pabora — 3T0 omHa w3 (opm y4eOHOI pPaOOTHI, OpUEHTHpPOBAHHAS Ha
CUCTeMAaTH3alMI0 U3YYEHHOTO TEOPETUYECKOro MaTepuaina, ero 0oisiee riy0okoe yCBOEHHE, Ha
dbopMupoBaHHe OONIMX KOMIIETEHIIMH M HA YMCHHS MPUMEHSATh TCOPETHUECKHE 3HAHUS B
71ab0paTOPHON MpPaKTUKE.

JlaboparopHbie pabOTHI SBISIFOTCS BaKHOUW (HOPMOM, CIIOCOOCTBYIOIIEH YCBOSHHIO Kypca
xumMuu. OCHOBHBIE 3a/layll ITUX 3aHATUH CBOAATCS K TOMY, YTOOBI HAy4YUTh OOy4YarolIUXCS,
CaMOCTOSITENIbHO MBICIIUTh, W3KUTh HMEIOIIUECS IMITaMIbl M CIOCOOCTBOBATH PAaCIIMPEHHUIO
o0uieil xumMuueckoil KyabTyphl. B xone 3ansatuii o0yyaroniyecst J0KHBI HAyUYUThCS IPUMEHSITh
BbIpa0OTaHHYIO METOAMKY B JJAOOPATOPHOMN IIPAKTHKE.

JlaGopaTopHble padoThI CTYIEHTOB MPOBOJIUTCS € HEJIbIO:

— CHCTEMAaTH3allMM U 3aKpEIUICHUS T0JIy4YEHHbBIX TEOPETUUECKUX 3HAHUM CTYJEHTOB;

— yrinyOJIeHUs U PacUIMPEHUs] TEOPETUUECKUX 3HAHUM;

— Ppas3sBUTUA IIO3HAaBaTCIbHBIX CIIOCOOHOCTEH u AKTUBHOCTH CTYACHTOB!
CaMOCTOATCIIbHOCTH, OTBCTCTBCHHOCTH n OpraHnu30BaHHOCTH, TBOp‘lCCKOI‘/‘I
WHHUIIUATUBBI,

— (QopMHpOBaHUS CAMOCTOSITEIBHOCTH MBIIUIEHUS, CIIOCOOHOCTH K CaMOpPa3BHUTHIO,
CaMOCOBEPIIECHCTBOBAHUIO U CAMOPEATH3ALIUH.

Conep:xkanue JJa00pPaTOPHBIX PadoT SBISETCS PELICHUEM PAa3HOIo poJja 3ajad — padora ¢
HAYYHOH JITUTEpaTypoil, CIpaBOYHMKAMH, 3allOJHEHHWE TaOJMI,, CXEM, OTBETHl Ha BOIPOCHI,
BBINOJIHEHUS OMBITOB, PEIICHUE 3a/1a4

Tematuka, comep’kaHue M KOJHMYECTBO YacoOB, OTBOJMMOE Ha J1abOpaTOpHYyI0 padory,
3aukcrupoBaHo B pabouei nporpamme aucuuiuinael OZ1.08 Xumus.

[Tepeuens JIabopaTOpHBIX PabOT IJIAHUPYETCSI C TAKUM PacdeToM, YTOObI 32 OTBEIEHHOE
BpeMsl 00y4aroIuecs: CMOIJIM UX Kaue€CTBEHHO BBIIOJIHUTb.

OCHOBHBIMH 3TanaMu J1a00PaTOPHOIi padoThI SIBJSIIOTCH:

1) npoBepka 3HaHM 00yUarOIIKUXCSI — UX TEOPETHUECKON OJrOTOBICHHOCTH K 3aHATHIO;

2) MHCTPYKTaX, IPOBOJUMBIN IIPETIOAaBaTeNeM;

3) BBINIOJIHEHHUE 33/1aHU;

4) mocnenyroIMi aHAaTM3 W OLEHKA BBIMOJHEHHBIX pPadOT W CTENEHW OBJaJCHHUS,
o0yyaroImuxcs 3arIaHiPOBaHHBIMU YMEHUSMU.

IToka3aTesneM OLeHKH Pe3yJIbTATOB J1a00PATOPHBIX PAGOT CTY/IEHTA SABJSIOTCS:

— YpOBEHb OCBOEHHS CTYJIEHTOM Y4eOHOro MaTepHala,
— YyMEHHE CTYACHTa WCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS TPH  BBIIOJTHEHHUU
1a00paTOpHBIX PaboOT
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Paznen 2. Xumnuyeckue peakunu
Tema 2.1. Tunbl XUuMHYECKHX peaKkuuid

JlabopaTopnasi padora Ne 1 no teme: «KoJimuecTBeHHbIe OTHOIIEHUSI B XUMH I

Heap padorei: M3yunTh OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHM U PACYETHI 1O
YPaBHEHUSAM XHMHUYECKUX peakiuil. Moib Kak eAMHMIIa KOJIMYEeCTBa BellecTBa. MousipHas
Macca. 3aKOHBI COXPaHEHHs MacChl M SHEPTHUH. 3aKOH ABOrajipo. MoJIsIpHBII ~ 00BEM  Ta3oB.
OTtHocuTeIbHAas IIIOTHOCTH Ta30B.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

- Ocy1ecTBIsATh NPOoGECCHOHATBHYIO JIEATEIbHOCTh B YCIOBUSIX OOHOBIICHUS €€ I1IelieH,
COIEp)KAHUsSA, CMEHBI TEXHOJIOTUI;

- IIpuoOpectn HaBBIKM JaOOpaTOpPHON paboTHI, CHOPMHPOBATH 3HAHHUSA OO0 OCHOBHBIX
KOJIMYECTBEHHBIX 3aKOHAX B XUMMH.

IIpoao/KuTEeILHOCTD 3aHATHA: 2 Yaca.

Ilopsitok U MeTOAMKA BbLITIOJTHEHUS 3a/1aHUIA:

3aganmne 1. Pemnre 3amaun:

3agaua 1. Haiitu maccy 5 monb ruapokcuza xenesa (II);

3agaua 2. OnpenenuTh KOJMYECTBO BELIECTBA B rase, 3alOJIHSIOMEM IPH HOPMAaJIbHBIX
yCIIoBUsX cocyq oobemoM 11, 27;

3agaua 3. Boruncnute 00beM KucIoposa MpH (H.y), BBIICIUBIIETOCS MPH PA3JI0KEHUN
MOPIIMH BOJIBI Maccoit 9r;

3anaua 4. Onpenenuth MacCOBYIO J0IIO XKee3a B okcue xkenesa (111) — Fe203;

3agaua 5. BeaucinTs MacCoOBbBIE JOIU JJIEMEHTOB B BOJIE;

3agauya 6. PaccuntaTh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO Maccy cepHoi kucinotel H2SO4
U OTIPEIETUTH MACCOBBIE TOJU JIEMEHTOB B KHCIIOTE;

3agaya 7. Onpenenuts MacCOBYIO JIOJIIO PAaCTBOPEHHOIO BEUIECTBA, €CJIU 25 TI' CONH
pacTBOpUIIU B 75 T BOABL.

3agaya 8. CKoJIBKO TPaMMOB KHCJIOpOAa HEOOXOIUMO JIJISi TIOJIHOTO CTOPaHHS IMHKA
maccoi 13,0 r?

3agaya 9. Ckonbko JUTPOB (H. y.) BOJAOpOAA BBIACIUTCS TIPH B3aUMOJCUCTBUU
amromMuHUS Maccoit 10,8 T ¢ M30BITKOM pacTBOpa XJIOPOBOJIOPOTHON KHCIIOTHI?

3apaya 10. I[Ipu B3aumojeiicTBUM KapOOHaTa KalblUs C Aa30THOM KHUCIOTOH
BbIJIEIWIOCH 3,36 11 (H. y.) yraekucioro raza. KakoBa macca kapOoHaTa KaJlbLiusl, BCTYHUBILErO
B peakuuo?

3ananmue 2. BeinonHure 3a1aHus, BHIOpaB OMH U3 BapUAHTOB.

Bapmuanr 1

1. CxoJIbKO MOJIb 1 MOJIEKYJI COJIEPKUTCS B 5 T MarHusi?

2. Ompenenute, Kakoil o0beM NpHU HOPMaJbHBIX YycioBHsX 3aHumaer 2,408- 1024
moutekyn okcuga azota(ll) NO.

3. Kakas macca prytu ob6pasyercs npu pazioxenuu 108 rpamm okcuna prytu(1l)?

4. Cmemamu 5 r comu n 160 mn Boxel. KakoBa maccoBas 1011 CONM B TOJYyYEHHOM
pacTtBope?

Bapmuanr 2

1. CKOIBKO MOJIb U MOJIEKYJI COAEPKUTCS B 6 T' cUIMKaTa 6apusi?

2. Paccuuraiite, kakoit o0beM (H. y.) 3aiimyT 0,6 MOJIb a30Ta.
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3. Kakoii 00beM cepoBO0pOa TIOTYIUTCS TIPH JACUCTBUU COJITHOW KUCIIOTHI Ha CYJIb(u
xenesa (I1), maccoit 132 rpamma.

4. Kakyro maccy coiid U BOjAbl HE0OX0auMoO B3sTh Aiig npuroroieHust S00r 60%- 17
HOT'0 pacTBopa?

Bapuanr 3.

1. CKOJIBKO MOJIb U MOJICKYJI COACPKUTCA B 17  kapOoHaTa KanbIus?

2. Onpenenute, Kakor 00beM 3aHuMaroT 1,204 - 1023 monekyn kucioposa (H. y.).

3. Paccumtarh Maccy BOAOpOZa, BCTYHNUBLIETO B PEAKIUI0 C KHCIOPOJIOM, €CIU
obpasyercs 144 rpaMMOB BO/IBI.

4. K 200 r 10 %-noro pacropa conu npwmian 300 mu Boasl. KakoBo mporeHTHOE
COJIep’KaHUE COJIM BO BHOBb IIOJyY€HHOM pacTBope?

OTuer 10/12KeH cOAepPKATh:

1. Ha3BaHue TEMbI MPAKTUYECKOH PabOTHI,

2. llenn paboThI;

3. BbInoaHEeHHBIC TPAKTUYECKUE 3aaHUS

4. 3akmroueHue (BBIBOJBI MO MPAKTHUECKOH paboTe).

OcHOBHbBIE HICTOYHUKH HHPOPMAIIUN:

1. KoHCHOeKT JIEKINH;

2. Epoxun FO. M. Xumus : y4eOHUK TSI CTY/I. YIPESKICHUN cpea. pod. 00pa3o— BaHUS
/ TO.M. Epoxun. — 18-e¢ u3z., crep. — M. : M3naTenbCkuil HEHTP «AKaIeMHUs»,
2014. — 400 c.

3. bmunos JI. H., Ilepdunosa U. JI., FOmamesa JI. B., YyBunses P. I'. CripaBoyHuK 1o
xumuH: yayeOHnoe nocodue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Tema 2.2. DiIeKTPOJIMTHYECKAS TUCCONMALNS U HOHHBIN 00MEH

JlabopaTopHasi padora Ne 2 mo Teme: «DJIEeKTPOJIUTHYECKAS] JUCCONUANUSA H
HOHHBIN 00MeH»

Heas padorbi: H3yueHue TEOpUM INEKTPOJIUTHUYECKOW  TUCCONMAIUU  (MOHBI,
AIIEKTPOJIUTHI, HE JEKTPOIUTHI). CoCcTaBleHUE PEaKIMil HOHHOrO OOMEHa IyTeM COCTaBJICHUS
UX ITOJIHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUM.

IIpuoGperaemblie yMeHHUsI U HABBIKH:

- OcyuiecTBIATh MPO(ECCHOHAIBHYIO IESITEIbHOCTh B YCIOBUAX OOHOBJIEHUS €€ LieNeH,
COJIEpKaHus1, CMEHbBI TEXHOJIOTHI;

- I[IpnoOpectn HaBbIKM JaOOpaTOpHON paboOThI, chopMHUpOBaTH 3HAHHMSI 00 OCHOBAxX
TEOPHUH IEKTPOJIUTHUECKON AUCCOIMAIMY U PEAKIUSIX HOHHOTO 0OMeHa

IIpoxonxuTeIbHOCTH 3aHATHSA: 2 Yaca.

IMopsiiok U MeTOAMKA BHINOJHEHUS 3aaHUIM:

3apanme 1. M3yuure HampaBieHHe OOMEHHBIX MOHHBIX IIPOLIECCOB B PacTBOpax
IIEKTPOJINTOB.

a) O0pa3oBaHue MaJIOPACTBOPUMBIX BeulecTB: B Tpu mpoOupku BHecure mo 2—3
KalUTM CJIEYIOUMX pPacTBOpoB: B mepByto — xjopunaa sxenesa (III) FeCl3, Bo Bropyro —
cunukata Hatpus Na2Si03, B TpeTsio — paz0aBieHHON cepHOM kucinoTel H2SO4. Jlob6aBbTe B
HUX [0 TaKOMy >K€ KOJMYECTBY pPacTBOPOB: MEPBYIO MPOOMPKY — THIPOKCHJA HATpusi, BO
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BTOPYIO — COJITHOM KHCIIOTBI, B TPETHIO — XJIOpuAa Oapusl.

HabGmronaiiTe B mepBoM citydae BhINaJeHUE ocajika ruapokcua xxenesa (I111), Bo Bropom -
— METaKpEMHUEBOU KHUCIIOTHI, B TpETheM— CyJb(haTta O6apusi.

Hanumivre B MOJEKYJISIPHOM M MOHHO-MOJIEKYJISIPHOM BHJI€ YPaBHEHUS MPOTEKAIOIIUX
peaxIuii, HalpaBJICHHBIX B CTOPOHY 00pa30BaHMs MaJOPACTBOPUMBIX BEIIECTB.

0) O0pa3oBanue cJIa0bIX KHCJIOT U OCHOBAHUI

B nBe mpobupku BHecuTe 1Mo 5—7 Kamelb: B IEPBYIO — pacTBOpa alerata HaTpus
NaCH3COO, Bo BTOpyo — xyopuaa amMMmoHus. Jlo0aBbTe B NEPBYIO MPOOUPKY HECKOJIBKO
Kamenb cepHodl kucimoTel (1:1), mepememraiiTe pacTBOpP CTEKISHHONW NAJIOYKOW W CJeTKa
nojorpeiite. 26 OmnpenenuTe MO 3amaxy, YTO peaklus IMpPOTeKaja B CTOPOHY 0Opa3oBaHUS
cnaboit yKCycHOM KucnoThl. Hamummre MoJIeKyJsipHOE W HOHHO-MOJICKYJISIPHOE YpaBHEHUS
peakuuu. Bo BTOpyro mpoOupky mo6aBbTe 4 H. pacTBOpa MIEJIOYH MU MOJOTPEHTE pacTBOD.
Onpenenure 1o 3amnaxy BblIEIEHUE aMMHAKa.

Hanummre MonekyasipHOe U HOHHOMOJIEKYJISIPHOE YPABHEHUS PEaKIUMU, IPOTEKAIOLIEH B
cTOpoHy oOpaszoBanus cinaboro ocHoBanuss NH4OH, u ypaBHeHue ero pacrnajga Ha aMMHaK U
BOZY.

B) O0pa3oBaHme JieTy4uX NPOAYKTOB PeaKUNH

[TomectuTe B nBe mpoOupku mo 5—7 kamenb pactBopa conbl Na2CO3. IIposepsTe
Haymuue B pactBope mona CO3 2— , s 4ero B oqHy NMpoOUpKy 100aBbTE HECKOJIBKO Kalleilhb
xyopuna Kanpius. Kakoe BemiecTBo BbIMajgo B ocagok? Hanumwmre MonekyiaspHoe u
MOHHOMOJICKYJIIPHOE YpaBHEHUS peakuuu. /[o6aBbTe BO BTOPYIO MPOOHMPKY HECKOJIBKO Karlelb
cepHoit kucnotel (1:1) u HaOmronaiiTe BeimeneHue rasza. [lomorpeiiTe crerka mnpoOUpPKY,
JTOKIUTECh KOHIA BBIIECICHUS Ta3a U J00aBbTE HECKOJIBKO Kalellb pacTBOpa XJIOpUIa KalbLHA.
[Touemy He Bbinagaet ocagok CaCO3?

Hanumre — MosiekysisspHOE U HMOHHO-MOJIEKYJISIPHOE  YpaBHEHUS  pPEaKUUU
B3aUMOJICUCTBUS COJIBI C CEPHOUM KUCIIOTOM.

OT4eT J0/1KeH COIepPKATh:

1. Ha3Banue TeMbl IpaKTU4YECKON pabOThI;

2. llems paGoThI;

3. BhINoIHEHHBIE TPAKTUYECKUE 3aIaHUS

4. 3akmroueHue (BBIBOJBI MO MIPAKTHUECKOH paboTe).

OcHOBHBbIE HCTOYHMKH HH(POPMALUH:

1. KoHCHEKT JIEKIH;

2. Epoxun FO. M. Xumus : y4eOHUK TSI CTY/I. YIPESKICHUAN cpe. ipod. 00pa30— BaHUS
/ TOM. Epoxun. — 18-e usn., crep. — M. : U3marenbCckuii NeHTp «AKaaeMHUSy,
2014. — 400 c.

3. bmunos JI. H., Ileppunosa U. JI., FOmamesa JI. B., UyBuises P. I'. CnpaBoyHuk 1o
XxuMuu: yueOnoe nocodue. — Mocksa:IIpocnekr, 2023. — 160 c.

Pa3nes 5. Knnernueckne u TepMoIMHAMHYeCKHE 3aKOHOMEPHOCTH NIPOTEKAHUSA
XHMHYECKHX peaKkuui
Tema 5.1. CkopocTh XUMHYECKHX peakunil. XMMH4YECKOe paBHOBeCHE
JlagopaTopnasi pa6ora Ne 3 mo Teme: «CKOpPOCTH XHMMHYECKO# peakuuu. BimsiHue
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Pa3IM4YHBIX (AKTOPOB OKpYyXkKawmeil cpeibl Ha CKOPOCTh NPOTEKAHUS XHMHYECKHX
peaxuuii.

Lesas padoThi: Pemenne 3aganuii Ha aHaU3 (PaKTOPOB, BIMSIOMINX HA U3MEHEHHE CKOPOCTH
XMMHYECKOU peakuuu. Pemienue 3ananuil Ha npuMeHenue npunnuna Jle-Ilarense mis
HAXOJKJCHUS HAIPABJICHUS CMEIICHUSI PaBHOBECHSI XUMUYECKOH pEaKkIuy U aHaIu3 (PaKTopoB,
BIIMSIIOIMX Ha CMEIIEHUE XMMHYECKOI'0 PABHOBECHS.

IIpnoOperaeMblie yMEeHUS U HABBIKU:

- OcyuiecTBIATh PO(ECCUOHAIBHYIO JESTEIbHOCTD B YCIOBUAX OOHOBIIEHUS €€ 1ieneid,
COJIepKaHUs, CMEHBI TEXHOJIOTHIA;

- [Ipuobpectn HaBBIKK J1TAOOPATOPHON PabOTHI, CPOPMUPOBATH 3HAHUS O KUHETHYECKUX U
TEPMOJMHAMHYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKUX PEAKLUI
IIpoao/IKUTENIBHOCTD 3aHATHSA: 2 Yaca.

ITopsinok m MeTOAUKA BBINIOJTHEHUSI 3a/1aHU:

3ananme 1. BoinonHure 3a1aHus, BEIOpaB BAPHMAHT 110 COOCTBEHHOMY KEJIaHUIO.

Bapwuanr 1.

1. 3anuinTe KUHETUYECKOE ypaBHEHHE JJIs CIEAYIOIMIUX YPAaBHEHUH peaKiMid:

S(tB) + O2 (r) = SO2 (r) b) 2S0O2 (r) + 02 (r) = 2503 (%)

2. Kak uzmenurcs ckopoctb peakiuu: 2SO2 (r) + O2 (r) = 2S03 () npu yBeIU4YEHUU AaBJICHUS
B cucTeMe B 2 paza?

3. [Ipu Temneparype 10 °C peakuus npotekaet 3a 5 muH, npu 20°C —3a 1 mun. Paccuunraiite
TEMIIePaTypHbIA KOAPPHUIUEHT CKOPOCTH PEAKIIUH.

4. B romoreHHoi cucteme ycranoBuiochk paHosecue: 2502+02 < 2SO3 PaBHOBecHBIE
xuMuueckue konruectBa (Mosib) SO2, O2 u SO3 coorBeTcTBeHHO paBHkl 0,1, 0,2, 0,6.
Onpenenure UCXOHbIC XuMHUUeckre kordectBa SO2 u O2.

5. PaBHOBecHe cMeIaeTcst B CTOPOHY UCXO/HBIX BEILECTB MPH

1) yMeHbILIEHUN AaBICHUS

2) HarpeBaHUU

3) BBeAEHUHU KaTajau3aTopa

4) mobGaBiieHHH BOJIOPO/IA.

Bapuanr 2.

1. KoHcTaHTa CKOPOCTH peakIui OMbUIEHUS YKcycHO0aTHiI0BOro 3¢upa: CH3COOC2HS(p-p) +
KOH(p-p)—CH3COOK (p-p) +C2H50H(p-p) pasHa 0,1 n/monbs-MuH. Hauansnas
KOHIIEHTpaLUs YKCYCHOATUIIOBOTO 3¢upa 6bu1a paBHa 0,01 mMoinb/m, a menoun — 0,05 Moms/i.
BeruuciuTe HayaabHY0 CKOPOCTh PEaKIMU U B TOT MOMEHT, KOT/1a KOHIIEHTpalus 3¢upa cTaHer
paBHoii 0,008 Moub/11.

2. Paccuuraiite, BO CKOJIBKO pa3 u3MeHuTcs ckopocts peakunn H2+C12 = 2HCI npu
YBEJIMYEHUH J1aBJIeHUs B 2 pasa.

3. TemmniepaTypHbIit KO3hOUIHEHT peakiuu paBeH 2,5. Kak u3MeHuTCs ee CKOpoCTh MpHu
OXJIQXKICHUH PEAKIIMOHHOW cMecH OT u3MeHeHus temneparypsl oT 50 °C no 30 °C?

4. PaBHoBecHbIe MousipHble KOoHLIeHTpauuu CO, O2 nu CO2 nocine ycTaHOBJIEHUS paBHOBECHS
2CO(r) + O2(r) = 2CO2(r) pasusi 0,3; 0,2 u 0,1 (Mons/aAM3) cooTBeTCTBEHHO. PaccuuTaiite
00BEMHYIO JIOJII0 KUCIIOPO/1a B MCXOHOM ra30BOM CMecH (MCXOAHAsk MOJISIpHAs KOHLIEHTPAIs
CO2 paBHa HyIIO).

5. Kyna Gynier cmemaThCcsi paBHOBECUE CHUCTEMBI C YBEIMYEHUEM TeMIIepaTyphl?

N2+02 < 2NO-108,5 x/Ix
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N2+3H2 <> 2NH3+88 kx/x.

3aganue 2. K oquHaKoBbIM 00BEMaM COJISTHON U YKCYCHOM KHCIIOT J0OOABbTE KyCOUYKHU ITUHKA.
CpaBHHTE CKOPOCTH 3THX JABYX peakuuid. OOBSICHUTE IPUUMHY PA3IUIUs CKOPOCTEH.

3ananmue 3. [lomectute B 0J{HY IPOOUPKY KyCOUYEK MeJa, B APYTYIO - U3METbUYEHHBIA Mel U
MpUIEHTE OJMHAKOBBIE 00BEMBI CONSTHOM KUCIOTHI. CpaBHUTE CKOPOCTH PEAKIIUU U OOBSICHUTE
MPUYMHY pa3Iudusl.

3aganue 4. B npoOupKu NOJ0KUTE KyCOUKH IIUHKA, OJHOBPEMEHHO HAJIEUTE OJIMHAKOBBIE
00BEMBI PACTBOPOB CEPHON KHCIOTHI pa3HOM KOHIIEHTpauu. CpaBHUTE CKOPOCTH 3TUX JIBYX
peaKuui.

3aganue 5. [IpuroToBbTe THAPOKCHI MEH, pa3ieite B 2 npooupku. OnHy NpoOUpKy HarpenTe.
3aMeTbTe BpeMsl, uepe3 KoTopoe nosBuTcs yepHblil okeua menu (1I) npu HarpeBanuu u 6e3 Hero.
Crenaiite BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKLUU OT TEMIIEPATYpPHI.

OT4eT 10JIKEH COAEePKATD:
1. Ha3Banwue TeMbl IpaKTUYECKON pabOTHI;
2. llens paboThI;
3. BrInonHeHHBIE TPAKTUYECKHE 3aTaHUS
4. 3axmroueHue (BBIBOJBI 110 MPAKTHYECKOM padoTe).

OcHOBHBIE HCTOYHUKHU HHPOPMAIIUM:
1. Koncrnekr nexuui;
2. Epoxun FO. M. Xumus : yueOHHK AJIs CTY. YUPEKACHUN cpell. mpod. 00pa3o— BaHUs
/ TO.M. Epoxun. — 18-e¢ u3x., crep. — M. : M3naTenbCkuil HEHTP «AKaIeMHUs»,
2014. — 400 c.
3. bmunos JI. H., Ilepdunosa Y. JI., FOmamesa JI. B., UyBunses P. I'. CnpaBounuk mno
XUMHH: yueOHoe nocodue. — MockBa:[Ipocnekr, 2023. — 160 c.

Paznen 7. KauecTBeHHbIe peakunu 00HApPYKeHHSI OPraHUYeCKUX U HEOPTaHUYeCKUX
BeIlIeCTB

Tema 7.2. O0OHapy:KeHHe OPraHNYEeCKUX BEIIEeCTB OTAEJbHBIX KJIACCOB €
HCIOJIb30BAHMEM KA4YeCTBEHHBIX PeaKIui

JlabopaTopunasi pa6ora Ne 4 mo Teme: «KauecTBeHHBIE peakIMM Ha OpraHUYECKHE
COEIMHEHUS»

Ieas padoTbl: M3ydnTh OCHOBHBIE THUIIBI KAYECTBEHHBIX PEAaKIMH HAa OPraHUYECKHUE
COETUHEHMUSI.

IIpuoGperaemble yMeHUs] U HABBIKH:

- Ocy1ecTBasATh NPOoGECCHOHATIBHYIO JIEATENbHOCTh B YCIOBUSIX OOHOBIIEHUS €€ 1ieleH,
COJIEpKaHusl, CMEHbBI TEXHOJIOTHIA;

- IIpuoOpectu HaBbIKM Ja0OpaTOpHOI paldOTHI, CHOPMHUPOBATH 3HAHHUA OO0 OCHOBHBIX
crioco0ax UACHTU(PHUKAIIMA OPIaHUYECKUX BELIECTB.

IIpono/KuTeILHOCTD 3aHATHA: 2 Yaca.

IHopsiaok 1 METOANKA BBINOJHECHUS 3aJAHU:

3ananue 1. OO6Hapy>XKeHHE TITIOKO3bI B BUHOTPAIHOM WJIH SI0JIOYHOM COKE.
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Hanetite B mpoOupky 4 w1 BUHOrpagHoro wid s0jgouHoro coka JloGaBbTe
nocienosarenbHo mo 0,5 Mi1 pacTBOpoB rupokcuia kamus u cyinbdara meau (II). 3anummre
Ballld HAOMIOACHUsA. 3aKpenuTe IpoOUpPKY B JepKaTelb, U HArpeuTe ee MIaMeHeM CIIMPTOBKHU J0
M3MEHEHHUS OKPACKH.

3aganue 2. OOHapy)eHHE Kpaxmala B KapTodere.

1. Pa3pexnbTe monepek 1 kirybenn kapToderns

2. Kanmnure Ha cpe3 0,5 M1 pacTBOpa MoJia ¥ 3alUIINTE Ballld HAOIFOACHUS.

3aganue 3. KauecTBeHHOE ompezeneHue KHUCIOPOACOACPKAIIUX OPraHUYECKUX
COCTUHEHUN.

Bam BbIanbl 4 HemoANMCAaHHBIE CKISIHKH C PACTBOPAMH CIEAYIOLIMX BEUIeCTB: (eHo,
YKCYCHasi KHCIIOTa, TVIMLEPUH, aueTanpaeruia. l[loanummre Kaxayro CKISHKY (HOpMyJod TOro
BEIIIECTBA, PACTBOP KOTOPOTO OHA COACPXKUT, eciu Bam nmansl cinenyromue peaktusbl: FeCl3,
CuS04 u KOH. JIns storo:

1. IIponymepyiiTe mpoOUpPKH YEPHBIM MapKEPOM TI0 cTeKiry oT 1 10 4.

2. C momoluiplo 103aTopa MOMECTUTE B 4 OTAeNbHBIE MPOOHpKH Mo 1 M pacTBOpa H3
Ka)XJIOM CKJISHKH.

3. Ipuneiite B kaxayo mpodupky 0,5 mu pactBopa xjopuaa xkeneza (III). Caenaiite
BBIBO/I.

4. C nmomouIplo 103aTopa MOMECTUTE B 4 OTAENbHbIE IPOOMPKH 0 3 MJI pacTBopa M3
KaXJ0M CKJISTHKH.

5. B xaxmyto mpobupky npwieiite mo 0,5 mi pactBopa menodu u cyibdara menu (I1).
Berpsxaute Kaxkayr MOpoOUpKY, TMpPEABApUTENbHO 3aKpblB UX MpoOKaMmH. 3amuiinTe
HAOIIO/IEHUS U CIIEalTe BHIBOIBI.

6. OcraBuryrocst IpoOUPKY, B KOTOPOI HE MPOU3OIILIO0 HUKAKUX U3MEHEHUH, 3aKpenuTe B
JepKaTellb U HarpeiTe Ha IUIaMEHU CHUPTOBKU. JIJis BBIMONHEHUS 3a7adyd 3 pEeKOMEHIyeTcs
BOCTIOJIb30BaThCS TUIAaH-CXEMOM pacrio3HaBaHUs BellecTB. Ha mepeceueHuu siueek 3amichiBaiTe
CBOM HAOJIOJIEHUS, B COOTBETCTBUU C KOTOPHIMH JeNaliTe BHIBOJ O TOM, KakKO€ BEIIECTBO
HaXOAWJIOCh B poOupke. Eciau npu B3auMoAeiicTBUM BEIECTB HUYETO HE MMPOUCXOIUT — CTaBbTE
POYEpK.

3ananue 4. KauecTBeHHOE omnpesieneHne Oenka.

B npobupky Haneiite 2—3 wmn pacTBopa Oenka W NpUOaBbTE HECKOJIBKO Karenb
KOHIIEHTPUPOBAHHON a30THON KucCHOThl. Harpeiite coaepxkumoe MTPOOUPKH, MPU ITOM
oOpa3yercs kEnThi ocagok. OxnaguTe cMech W J100aBbTE PACTBOP aMMHaKa JI0 HIEIOYHOMN
peakiuu (mpoba Ha Jakmyc). Uto Habmrogaere? (Okpacka MEPEXOIUT B OPAHKEBYIO). 3aMUIINTE
BaIlli HAOJIOJICHUSI.

3ananue 5. KauecTBeHHOE omnpeseneHne Oenka.

B npo6upky naneiitre 2—3 mu1 pactBopa 6enka u 2—3 M1 pacTBOpa THAPOKCH]Ia HATPHS,
3areM 1—2 mi pactBopa cynbdara meau (II). Uro nabmomaere? (IlosBisercs ¢uonetoBoe
OKpallliBaHue). anuIlInuTe Ballld HAOII0ICHUS.

OTuer 10/I7KeH COAepPKATh:

1. HasBaHue TeMbl IPaAKTUUECKOH pabOTHI;

2. llems paGoTHI;

3. BrmmonHeHHBIE MPAKTUYCCKUC 3alaHUA

4. 3akioueHue (BbIBOJBI 10 IPAKTHUECKOH paboTe).
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OcHOBHbIE HCTOYHUKH HH(poOpMaum:

1. KoHCHEKT JIEKIUH;

2. Epoxun FO. M. Xumus : y4eOHUK 17151 CTYI. YUPEKICHUN cpel. mpod. oOpa3o— BaHUS
/ TOM. Epoxun. — 18-e usn., crep. — M. : U3marenbckuii NeHTp «AKaaeMusy,
2014. — 400 c.

3. bmunos JI. H., Ilepdunosa U. JI., FOmamesa JI. B., UyBunses P. I'. CipaBounuK 110
XuMuH: yueobnoe nocooue. — Mocksa:IIpocrekT, 2023. — 160 c.
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