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1.IIOACHUTEJIBHASA 3AIIMCKA

JlanHble METOIMYECKHE YKa3aHUs MpeAHa3HAual0TCs ISl OKa3aHMsI IIOMOIIU CTYI€HTaM B
BBINOJIHEHUH MTPAKTUYECKUX PAaOOT M0 y4eOHON AUCIUIITUHE «XUMHUSD).

Copep:xaHue MPaKTUUYECKUX 3aHATUN HAMpaBJICHO Ha:

- OOoOmenHue, cucTtemMaTusaluio, yriyOJeHHe, 3aKkpeljieHHe  MOJYyYEHHBIX
TEOPETUUECKUX 3HAHUN N0 KOHKPETHBIM TEMaM JHCHUIUIMHBI;

- @OopMHpPOBaHME YMEHUU NPUMEHATH NOJYUYEHHBIE 3HAHMS HAa MPAKTHUKE, pPealu3aliio
€MHCTBA MHTEIJIEKTYyaJIbHOM U MPaKTUUYECKON AESITETbHOCTH;

- Pa3BuTHE MHTEIUIEKTYaIbHBIX YMEHUI;

- BpIpaboTKy mNpH peleHuH MOCTaBIEHHBIX 3aJady TaKUX 3HAYMMbBIX KadyecTB, Kak
CaMOCTOSITENIBHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsI NHULINATHBA.

[IpencraBieHHble MPAKTUYECKUE 3aHATUS MO IUCIUIUIMHE BBIMOJHIIOTCS B MpoIecce
U3yUYeHHs TEOPETUYECKOTr0 Y4eOHOro MaTepHaa 1o TeMam.

Metoauueckue yka3aHHs 10 MPOBEACHUIO MPAKTUYECKUX 3aHSITUA OPUEHTUPOBAHbI Ha
JOCTHUKEHHE CIEAYIOUINX LENEH:

- DKCIepUMEHTaJIbHOE MOATBEP)KIECHUE U TPOBEPKY CYIIECTBEHHBIX TEOPETHUYECKHUX
II0JIO’KEHUH, 3aKOHOMEPHOCTEN;

- DOKCHepuMEHTaJbHOE YCTAHOBJIEHHME CBOMCTB BEIIECTB, HX KA4ECTBEHHbIX U
KOJIMYECTBEHHBIX XapAKTEPUCTHK;

- OKCIIepUMEHTAIbHOE HAOJIO/ICHHE PA3BUTHS SIBJICHUH, IIPOLECCOB; - O3HAKOMIICHHE C
METOJIaMH NPOBEACHUS SKCIIEPUMEHTA;

- ®opmupoBaHHE MNPAKTUYECKUX YMEHUH U HABBIKOB OOpaIlEHUS C PpPa3InYHBIMU
peakTuBaMu, NpubOpPaMu, yCTaHOBKaMHU, 00OpPYIOBAHUEM, aNIapaTypoid, KOTOPbIE COCTAaBIISAIOT
4acTh MPAKTUYECKON MMOATOTOBKY;

- Pa3BuTHe uccrnenoBaTenbCKUX YMEHHH — (HaOitogaTh, CpaBHUBATh, aHAJIM3HPOBATH,
yCTaHABJIMBATh 3aBUCUMOCTD, Ji€JaTh BbIBOJBI U 00001ieHus, 0QOpMISATh pe3ysbTaThl). OHU
OXBAaTbIBalOT BEChb KpYI MPAKTUYECKUX YMEHHMI, Ha KOTOpPbIE OpPUEHTHPOBAHA JlaHHAs
muciumiinHa. Ilepen BBIMOTHEHHEM MPAKTUYECKUX 3aHATUN OCYIIECTBISETCS MHCTPYKTaX IO
BBINOJIHEHHIO 3a/aHui. [1o okOHYaHUIO paboOT MPOBOAUTCS OOCYKIEHHE HTOTOB BBIOJIHEHUS
paboT. @opMbl OpraHU3alMK CTYJEHTOB Ha MPAKTUUECKUX 3aHATUAX: (PpOHTANbHAs, FPYIIIOBas,
uHaAuBUAYyanbHasd. OLEHKM 3a BBIIOJIHEHUE NPAKTUYECKUX 3aHATUN BBICTABIAIOTCS 110
nATHOAJUIBHOM cucteme (WM B (opMe 3adeTa) M YUYHUTHIBAIOTCS KakK IOKa3aTeau TeKyIlen
YCIIEBAEMOCTH CTYACHTOB. BBINONHEHHE NPAKTHUYECKUX 3aHATHI I03BOJISIET pean30BaTh
TpeOOBaHUS K YPOBHIO IOJATOTOBKHM BBITYCKHUKOB, TPEAbSBISIEMbIX COOTBETCTBYIOIINX
cTangapToB. [IpakTudeckue 3aHATHS 3HAUUTENIBHO MOBBIIAIOT KAaU€CTBEHHbIM YPOBEHb 3HAHMIA,
MOBBILIAIOT MOTUBALIMIO K U3YUYEHHIO TUCLUUIUIMHBI, 1al0T BO3MOXKHOCTh CTyZIEHTaM 0oJjiee MOIHO
0CO3HAaTh HEOOXOJUMOCTh NMPAKTHUECKOM 3HAYMMOCTH NMPUOOPETEHHBIX YMEHUH, HaBBIKOB, a
TaKX€e UCTI0JIh30BAHUE UX B MPO(HECCHOHAIBHON AEITETHHOCTH.



Pa3nes 1. OcHOBBI CTPOEHUSI BelleCTBa

Tema 1.1. CTpoeHre aTOMOB XUMHYECKHUX 3JIeMEHTOB M IPHPO/Ia XUMHYECKOH CBA3M

IpakTuyeckoe 3ansaTHe Nel o teme: «CTpoeHHe aTOMOB XUMHYECKHX 3JIEMEHTOB U
NPUPOJAA XUMHYECKOH CBA3N»

Heab 3ansTusi: Il03HAaKOMHUTBCS € COBPEMEHHOW MOJENBIO CTPOEHUS aroMa |
JNEKTPOHHOU KoH(purypamnueit atoma. M3yuuTh Takue MOHSATHSI, KaK: BAJIEHTHBIE 3JIEKTPOHBI,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIHHOCTh. PaccMOTpeTh CyIIECTBYIOMIME BUABI XUMHYECKON
CBs3M (KOBaJICHTHAs, MOHHAS, METAITTNYECKasi, BOAOPOIHAsS) U CIIOCOOBI €€ 00pa30BaHuUs.

IIpuoOperaembie yMEHUsSI M HABBIKM:

-Ocy1iecTBIATh MPOPECCHOHATBHYIO JEATEILHOCTh B YCIIOBUSX OOHOBJICHUS €€ IENeH,
COAEp)KaHUsA, CMEHBI TEXHOJIOTUI;

-CdopmupoBath 3HaHUS O COBPEMEHHOW MOJENM CTPOCHHUS aTOMa, O CYMIECTBYIOIIMX
BUIaX XUMHUYECKOM CBS3M.

IIpoxo/KUTEJIbHOCTD 3aHATHA: 4 yaca.

IMopsinok U MeTOAMKA BHINIOJHEHUS 3aJaHMIi:

3aganue 1. Uto Takoe aTom u u3 yero oH cocrout? [IpuBeaure cxemy npocteifieit
MOJIEJIA CTPOCHHMSI aTOMA, C YKAa3aHUEM YaCTHII, BXOASAIIMX B COCTaB aroma. J{Jis ka0l u3
YACTHUL[ YKAXKUTE 3apsiIl.

3ananmue 2. [1o kakoii popmysie pacCUUTHIBACTCS COCTaB Aapa aToma. PaccuunTaiite
COCTaB si/jpa aToMOB XxuMHU4ecKkux 371eMeHToB: O, N, S, Na, Ca. Yemy 4uCI€HHO paBeH
MOPSIIKOBBIM HOMEP XMMHYECKOTO 3JIEMEHTA?

3aganue 3. Uto Takoe aTOMHbIE OpOUTAIH, KAKUE MPOCTPAHCTBEHHBIE (POPMBI JIJIsI HUX
xapakTepHbl. CKOJIbKO aTOMHBIX SYE€EK U JIEKTPOHOB ITOMEIIAETCS Ha KaX 101 U3 HUX?

3aganue 4. Uto Takoe SHEPreTUUECKHU YPOBEHB, CKOJIBKO aTOMHBIX OpOHUTaneit
BMeInaroT B ceds 1, 2, 3, 4 sHepreTuyeckre ypoBHU?

3aganue 5. UTo Takoe IEKTPOHHAS U JIEKTPOHHO-Tpadudeckas KoHPUrypamuu aroma?
Pacnumure pacnpeneneHre 31eKTPOHOB M0 YIHEPTETUYECKUM YPOBHSM, a TAKKE IJIEKTPOHHYIO U
ANEKTPOHHO-TpadUIECKyr0 KOHPUTypanuu s cieayromux aromos: Li, C, O, Si, S.

3aganue 6. Uto Takoe BaJCHTHOCTH , BAJICHTHBIE 3JIEKTPOHBI U
3JIEKTPOOTPHUIIATENHHOCTH? OnpeennTe BAICHTHOCTh KaXXI0ro aromMa B coeqnHeHnn: NH3,
H20, CHA4.

3ananme 7. [laiiTe onpenesenusi repmuHam: 1. Xumudeckas cBs3b, 2. loHHas CBs3b, 3.
KoBanentnast cBs3b (¢ ykazanueMm BunoB), 4. Meramnnueckas, 6. Monsl, 7. KaTuonsl, 8.
AHUOHBI. 3aMoIHUTE TAOIHILY TIO TUIIAM XUMUYECKOW CBS3ZH:

Xumuveckas Ces3piBaembl | Kpucramnuuecka | Oopasywmuec | Xapakrepubl | Ilpumep
CBS3b € YacTUlbI s1 peméTka 1 YACTHLBI € CBOMCTBa bl
BelleCTB BelleCTB

HonHnada cBsi3b

KoBasienTHas MoJiexyysipHast

BA3b AToOMHAaA

MeTasinuyecka
1 CBA3L

Boxopoxnas
CBS3b

3ananue 8.0npeaenure BUI XUMHUYECKON CBSI3U B COEUHEHUSIX




NaF, SiOz, st, HCI, 02, BaO, SiF4, NH3, BI'z, 03, Lizo, Fe
Od¢opmiienue oTyera:

OT4eT A0JI2KeH COIePKATh:

1. Ha3BaHue TeMbl IPaKTHUECKON pabOThI;

2. Lens paboTsr,

3. BblloNIHEHHBIE TPAKTUYECKHUE 3aJaHUS

4. 3axmroueHue (BBIBOABI MO MPAKTHIECKOH paboTe).

OcHOBHbIE HCTOYHUKH HH(pOpMAIIUM:

1. KoHCIEKT JNeKIHnii;

2. Epoxun 0. M. Xumus : yd4eOHUK A7 CTY 1. YUPEXKICHHIA cpell. mpod. o0pa3o— BaHUS
/ FTO.M. Epoxun. — 18-e usnm., crep. — M. : M3marenbCkuii EHTP «AKaIeMHEsD),
2014. — 400 c.

3. bmunos JI. H., I[lepdunosa U. JI., FOmamesa JI. B., YUyBunses P. I'. CipaBouHuK 110
xuMun: yaeoHoe nocooue. — Mocksa:IIpocmekr, 2023. — 160 c.

Paznen 2. Xumuuyeckue peakumu
Tema 2.1. Tunbl XMMH4YECKHX peaKIHii

IIpakTnyeckoe 3ansitue Ne 2 o teme: Tunbl xumuueckux peakuuii. Peaknuu OBP.
MeToa 3/1eKTPOHHOT0 Da1aHCa)

Heas 3ansiTusa: V3yunTh KiIacCUUKAIMIO TUMBl XMMUYECKHX pPEAKUUH C ydacTHeM
HEOPraHWYEeCKHX BemecTB. HayduTbCs COCTaBICHUIO YpaBHEHHW pEaKkIMil COEIUHEHHs,
pasioKeHus, 3aMmelleHus, oOMeHa, B T.4. PEaKLUil TOpeHHs, OKUCIECHUS-BOCCTAHOBIICHHUSI.
N3yunTh: ypaBHEHMS OKHUCIICHHSI-BOCCTAHOBIICHMS, CTEIIEHb OKHCIEHUS, OKHUCIUTENIb U
BOCCTAHOBUTEIb. HaydWThCs COCTaBIATh M YpPAaBHMBATh OKHCIHUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaxiuii METOZ0M AJIEKTPOHHOTO OallaHca.

IIpuoOperaembie yMEHUSI M HABBIKM:

- OcymecTBasATh NPO(HECCHOHANBHYIO NEeSITEILHOCTh B YCIOBUAX OOHOBJICHUS €€ LeleH,
COAEP)KAHUSA, CMEHBI TEXHOJIOTUI;

- ChopmupoBaTh 3HaHUS O KIACCU(PHUKAIMKA THUIOB XUMHUYECKUX PEAKIMM, HAYYUTHCS
coctaBiaTh peakiiuu OBP u ypaBHHBATh UX METOJIOM DJIEKTPOHHOTO OasiaHca.

IIpoxo/KUTEJIbHOCTD 3aHATHA: 4 yaca.

IMopsiok U MeTOAMKA BHINIOJHEHUS 3aJaHMId:

3aganme 1. Yto Takoe xumuyeckass peakuusi? CorocraBpTe Ha3BaHUS THIA
XMMHMUYECKON peaklMu ¢ onpeneiacHueM: HarmpoTus kaaoro TEpMHUHA, OTHOCAILETOCS K Kilaccy
XUMUYECKUX PEaKLUi, BIUIIUTE HY>)KHOE ONpeJIeTICHUE.

A. Peakiuuy, B pe3ybTaTe KOTOPBIX U3 JIBYX U OoJiee BelecTB 00pa3yercs
OJIHO CIIOKHOE BEHIECTBO

1. Peaknuu coequHeHUS

b. PCaKHI/II/I, B PC3YJIbTATC KOTOPHIX U3 CJIOKHOT'O BEHICCTBA 06pa3yeT05I

2. Peaknuu pa3iokeHUus
HECKOJIBKO HOBBIX BEILECTB.

B. PCaKI_II/II/I, B PE3YyJIbTATC KOTOPBIX aTOMBI IPOCTOI'O BEIIECCTBA 3aMCIIAI0OT
ATOMBI OJJHOI'O M3 3JICMCHTOB B CJIO’KHOM BCIICCTBCE.

3. Peakuun 3amerneHus

[". Peakiuu, B KOTOPBIX JBa CIIOKHBIX BEIIECTBA OOMEHUBAIOTCS CBOUMU
COCTABHBIMHU YaCTSIMHU.

4. Peakuu o0MeHa

5. Ik30TepMuUecKHe

peakms /1. Peakiiuu, MpoTEeKarOIIUE C BbIACICHUEM TEILIIOTHI.




6. DH0TEpMHUYECKHE

E. Peaknyn, npoTekaromye ¢ MOTrIoMEHNEM TETUIOTHI.
peaknuu
7. KatannTudeckue

K. Peakuyu, naymue ¢ y4acTUEM KaTalau3aTopa.
peakuumn
8. Hekaraiutu4yeckune

3. Peakuu, naymme 6e3 katanuzaropa.
peakuuu
9. OKHCIUTEIBLHO- . Peakmun, MpOTEKAIONINE C U3MEHEHUEM CTETICHEH OKUCIICHUS JIEMEHTOB,
BOCCTAHOBHUTEJbHbIE  |00Pa3yIOIIMX BEIIECTBA, YYACTBYIOLINE B PEAKIIHU.
10. O6paTumsbIe K. Xummnueckne peakuinu, KOTOpble MPOTEKAIOT OJHOBPEMEHHO B IBYX
peakuumn [TPOTUBOIIOJIOKHBIX HAPABICHUSX-TIPSIMOM U OOPATHOM.
11. HeoOpaTumple JI. Xumuueckue peakiuu, B pe3yibTaTe KOTOPhIX UCXOIHbIE BEIIECTBA
peakumnu [IPAKTHYECKH TIOTHOCTHIO MPEBPAMIAIOTCS B KOHEYHBIE TPOTYKTHI.
12. 'omorenusle M. Peakunu, KOTOpble TPOTEKAIOT B OJTHOPOJIHON cpeJie, HallpuMep B CMECH
peakumuu ra3oB UM B pacTBOpPaX.
13. I'ereporennbie H. Peakuuu, KOTOpbIE TPOTEKAIOT MEXKAY BEIIECTBAMU B HEOJHOPOJAHOM
peakuumn cpene.

3ananue 2. YKaKUTE TUN KAKIOW PEAKIUN:

1. H2O = H2+ 02;

2. Na,O + H,O =NaOH;
3. CO+0,=CO,

4. SO, +0,=S0;,

5. NH4NO; =N,0 + H,0;
6. KClO; =KCl+ 0O,

3apanme 3. Uto Takoe creneHs okuMciaeHUs? Paccumraiite creneHu okucieHus S, N, P,
Cr B MOJIEKyJIax BEILIECTB:

A) H2S03, H2504, H2S;

B) NO2, NH3, HNO3, NaNO2;

B) K3P0O4, P205;

T') CrO, Cr203, K2Cr204, K2Cr207.

3aganue 4. YTo Takoe OKMCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUH, OKUCIUTEIb U
BoccraHoBuTenb? PaccraBpTe KOdpduIMEeHTH B ypaBHeHuMH peakimun OBP  meronom
JJIEKTPOHHOI0 OajiaHCca, YKaXHUTE€ OKUCIUTEIb U BOCCTAHOBUTENb U IPOLIECCHl OKUCICHUS U
BOCCTAHOBJICHHS.

!Heun3BecTHbBIE CTENEHU OKUCJIECHUS CMOTPETh B Ta0JiMIle PACTBOPUMOCTH!

P +HNO3 + H20 = H3PO4 +NO;

3aganme S. PaccraBbre K03(pduumeHtsr B ypaBHeHuu peakuun OBP  metonom
JJIEKTPOHHOI0 OanaHca, yKaKUTe OKUCIUTENb U BOCCTAHOBUTENIb M TPOLIECCHl OKUCICHUS H
BOCCTAHOBJICHMSI.

!Hen3BecTHbIe CTEeNEHN OKUCJIEHUS] CMOTPeTh B Ta0JIHIe pacCTBOpUMOCTH!

H2S04 +Mg = MgS04 + SO2+ H20.

3aganue 6. PaccraBpre KkO3(Q¢duuMeHTrl B ypaBHeHuu peakuuu OBP  wmetonom
JIEKTPOHHOI0 OanaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTENIb M IPOLECCHl OKHUCICHUS U
BOCCTAHOBJICHMSI.

!Hen3BecTHbBIE CTENEHU OKUCIEHUSI CMOTPETHh B Ta0JMIle PACTBOPUMOCTH!



FeCl, + O, + HCl = FeCl; + H,0;
3aganue 7. PaccraBere ko3 ¢dunmeHtel B ypaBHeHuu peakiuu OBP  wmetomom
AJIEKTPOHHOIO OajlaHCa, YKaXUTE€ OKUCINUTEIb U BOCCTAHOBUTENb U IPOLIECCHl OKUCIEHUS U
BOCCTAHOBJICHHS.
!HeusBecTHbIE CTENIEHU OKMCJICHUSI CMOTPETh B Ta0/1M1e pACTBOPUMOCTH!
Na + HNO;(p) = NaNO; +NH; +H,0;
3apmanme 8. PaccraBbre KO3pduIMEeHTH B ypaBHeHWH peaknuun OBP  metomom
ANEKTPOHHOTO OanaHca, YKaXHUTE€ OKUCIHUTEIh U BOCCTAHOBUTENb U TMPOILECCHl OKUCICHHS U
BOCCTAHOBJICHMSI.
!HeusBecTHBIE CTENEHN OKMCJICHUSI CMOTPETh B Ta0Julle pACTBOPUMOCTH!
HzSO4 +7Zn= ZIISO4+ HzS + Hzo;

3aganue 9. PaccraBpre ko3(Q¢duuueHTsl B ypaBHeHuu peakuuu OBP  wmetonom
UIEKTPOHHOI0 OanaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTENIb M IPOLIECCHl OKHUCICHUS U
BOCCTAHOBJICHMSI.

!Hen3BecTHbBIE CTENEHU OKUCIEHUS CMOTPETHh B Ta0JMIle PACTBOPUMOCTH!

P +HNO3 + H20 = H3PO4 +NO;

3apanme 10. PaccraBbre kKOd(pdunmentst B ypaBHeHun peakiquun OBP  mertonom
AJIEKTPOHHOTO OayiaHca, YKaKUTE OKHCIUTEIb W BOCCTAHOBHUTEIb W TPOLIECCHl OKUCICHUS U
BOCCTAHOBJICHMS.

!Hen3BecTHbIe CTeNeHN OKUCJIEHUSI CMOTPeTh B TalJMie pacTBOpuMocTH!

Fe203 + CO=Fe+ COZ

OT4eT 10JI2KEH COIePKATD:

1. Ha3BaHue TeMbl MpaKTUYECKON pabOTHI;

2. ens pabGotsr,

3. DBrINonHEeHHbIE IPAKTUYECKUE 3aJaHUS

4. 3axmroueHue (BBIBOBI IO MPAKTHUECKON padboTe).

OcHOBHBIC MCTOYHUKHU MHGOPMALIUM:

1. KoHCIeKT neKImii;

2. Epoxun FO. M. Xumus : ya4eOHUK TSI CTY. YUPEKISHUN cpea. mpod. oOpa3o— BaHHs
/ FTO.M. Epoxun. — 18-e uzn., crep. — M. : U3narenbckuii HEeHTp «AKageMHsD,
2014. — 400 c.

3. baunos JI. H., [leppunosa N. JI., FOmamesa JI. B., UyBuises P. I'. CnpaBouHHK 110
XUMHH: yueOHoe nocodoue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Paznen 3. CtpoeHue u cBOHiCTBAa HEOPraHUYECKUX BellleCTB

Tema 3.1.Knaccupuxanusi, HOMEHKJIATypa U CTPOeHHE HEOPTaHMYECKHUX BellecTB
IIpakTnyeckoe 3ansitue Ne 3 mo Teme: «Kuaccupukanusi, HOMEHKJIATYpa H
CTPOeHHeE HEOPraHNYeCKUX BelleCTB.
Heas 3ansaTHsA: V3yunTh HOMEHKIATYypa HEOPraHMYECKUX BellecTB. Hayuntbes pemars
MPAaKTUYECKHE 3a/JaHusl MO0 KJIACCU(PHUKAIMKM, HOMEHKIAType M XUMHUYECKUM (opMyam
HEOPraHUYECKUX BEILIECTB pa3IMYHbIX KJjaccoB (yrapHblil ra3, yIJIEKUCIBbIH Ta3, aMMHak,

7



ramieHasl M3BeCTb, HETallleHas HM3BECTb, NUTHbEBAsl COJA M JAPYIHX): Ha3blBaTb U COCTAaBIIATh
(hopMyJIBI XUMUYECKUX BEILECTB, OIIPEAEIATH IPUHAIUIEKHOCTD K KJIACCY.

IIpuoGperaemble yMeHUsI U HABBIKM:

- OcymecTBiATh MPOoGECCHOHATBHYIO JACSITEIBPHOCTD B YCIOBUSX OOHOBJICHUS €€ IeJeH,
COJIepKaHusl, CMEHbI TEXHOJIOTUH;

- ChopMupoBaTh 3HaHHS O HOMEHKJIATYpe HEOPraHMYECKHUX BEIIECTB.

IIpoaoKUTENbHOCTH 3aHATHS: 6 YaCcOB.

IMopsiiok ¥ MeTOAMKA BHINIOJHCHUSA 3aJaHUIM:

3ananme 1. KakoBa ocHOBHas kiaccudukanus Heopranuyeckux semiecT? IlpuBenure
IIPUMEPBI KaKIOM TPYIIIIBL.

3aganme 2. UYro Takoe KHUCIOTBHI, OCHOBaHMA M coiu? KakoBEI HMX OCHOBHEBIE
XapaKTePUCTUKHU?

3apnanme 3. Kak kmaccudumupyrorcs oxcuawi? IlpuBeaute mnpuMepbl KHCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHUIOB.

3aganue 4. KakoBbl 0COOEGHHOCTH KJIacCU(UKAIMU CIOXKHBIX BEHIECTB M KaK OHH
OTJIMYAIOTCS OT MPOCTHIX?

3aganue 5. YCTaHOBUTE COOTBETCTBUE MEX/1y Ha3BaHUSMU BEILIECTB U UX (OPMYJIaMHU.

Ha3BaHue BenlecTBa Xumuueckas popmyJia
A) cyabdug HaTpus 1) Na2S
B) ruapocyabpart HaTpHs 2) NaHSO4
B) cyabdar natpus 3)NaHSO3
I') cyab¢put natpus 4) Na2SO3
6) Na2S0O4
6) Na2S04

3ananue 6. 3an0JIHUTE HUKE MPUBEICHHYI0 TA0UILY

}HJHHII(‘! BOCCTAHOBHTL HE10CTAKIIHE 3AIIHCH B KJIETKAX

3agan
Bapuant Dopmynsl Hassanne kucnotet | Kucnorusii ocratok (Ko) | Hassanne Ko
ue 7. KHCIIOT 3anumure B
1 HF TETpaau
dhopmyabi
I 2 XJIOPOBOJOPOHAS CIIeYIOLIMX
3 Br COeIUHEeHUN.
4 cynbthun
11 - cepHas
6 NO,
7 kapGounar
11 8 H.SO,
9 PO/




CoenuHenus:

0 NN Nk W~

. Okcup KanbIus

. Oxcup yriepona (IV)
. Oxcupn mapranmna (II)
. Okeup xenesa (11I)

. Oxcup cepebpa

. Oxcua 6poma (VIII)

. Oxcun mean (I)

. Oxcun azota (V)

9.

Oxcun 60pa

10. Okcua Bosopoaa
Coennnenus:

00NN kW~

. 'mapoxcun Gapust

. 'mapoxcun xpoma (I11)
. 'mapokcun antoMUHUS
. 'mapoxcun xenesa (I1)
. bpomun kagmus (II)

. CuukaT ajroMUHUA

. [lepmanranar kanus

. Hutpur xene3a (I11)

OT4eT 10JIKEH COAePKATh:

1.

2.
3.
4

HasBanue TeMbl mpakTH4YeCKOi paboThI;

ens paboThr,

BrinonHeHHbIE TPAKTHUECKUE 3aJaHUS
3axroueHue (BBIBOJIBI MO MPAKTUIECKON paboTe).

OcHoOBHbIE HCTOYHHKH nmbopMamm:

1.
2.

KoncnexT nexmmii;

Epoxun 0. M. Xumus : yaeOHUK Uil CTy . yUpekIeHUH cpea. mpod. o0pa3zo— BaHUs
/ TO.M. Epoxun. — 18-e u3a., crep. — M. : M3gaTenbckuii LEHTp «AKaaeMus,
2014. — 400 c.

bmunos JI. H., Ileppunosa U. JI., FOmamesa JI. B., YyBuises P. I'. CnpaBouHuK 110
xuMuu: yuyeOHoe nocodue. — Mocksa:IIpocnekr, 2023. — 160 c.

Tema 3.2.@u3NKO-XMMHUYECKHeE CBOIICTBA HEOPTAHUYECKUX BelleCTB

IIpakTuyeckoe 3anaTue Ne 4 mno Teme: «DUZUKO-XUMHYECKHE CBOHCTBA

HEOPraHnIECKUX BEIIECTB»

Henbr 3ansiTusi: M3yuuTh XxapakTepHble XUMHUYECKHME U (U3MUECKHE CBOWCTBA

HCOPTraHNYCCKUX BCHICCTB: OKCHUIOB, OCHOBaHHﬁ, KHCJIOT, cojieil u ap. Hay‘II/ITBCSI COCTaBJIATH

ypaBHCHHfI XUMHNYCCKHX peaKI_II/Iﬁ C y4aCTHEM IIPOCTBIX M CIIOXKHBIX HEOPraHMYCCKUX BEIICCTB:

MCTAJIOB M HCMCTAJJIOB, OKCHAOB MCTAJJIOB, HCMCTAJIJIOB H aMQ)OTepHBIX JJICMCHTOB,

HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpHBIX THUAPOKCHJIOB; HEOPTaHUYECKUX COJEH,
XapaKTEePU3yIOLUX UX CBOKCTBA.

IIpuoGperaemblie yMeHHUsI U HABBIKH:



- OcymiecTBIsATh NTPOGECCUOHATBHYIO JIEATEIHHOCTh B YCIOBHIX OOHOBJICHUS €€ IeNeH,
COIEp)KAHUSA, CMEHBI TEXHOJIOTUI;

- CdopmupoBath 3HaHUS O (PUIUKO-XUMHUYECKUX CBOWCTBAX pPa3HBIX KJIaCCOB
HeOpFaHI/IquKI/IX COCI[I/IHCHI/Ifl.

IIpomo/KUTEILHOCTD 3aHATHS: 4 Jaca.

IMopsinok U MeTOAMKA BHINIOJIHEHUS 3aJaHMIi:

3apanme 1. Kakue oOmume (u3mdyeckne M XUMHUYECKHE CBOMCTBA XapaKTEPHBI IS
MetauioB? [IpuBenure npumMepsl METAIIOB, UJUTIOCTPUPYIOIIUX 3TH CBOMCTBA.

3aganue 2. Kakue oOmme (Qu3MdecKue M XUMUYECKHE CBOWCTBA XapaKTEPHBI IS
HemeTayuioB? IlpuBenuTe nmpruMepbl HEMETAJUIOB U OOBSICHUTE, KaK UX CBOWCTBA OTJIMYAIOTCS OT
CBOMCTB METAJIJIOB.

3aganue 3. OnumMre OCHOBHBIE CBOMCTBAa OKCHIOB. KakoBbl pazninuus MexXIy
KHCIIOTHBIMH, OCHOBHBIMH U aM(oTepHBIMHU oKcuaamMu? [IpuBenure nmpuMepsl Kax10ro THIIA.

3ananue 4. YTo Takoe rUIpOKCUABI U KAKOBBI X OCHOBHBIE XMMHYECKHE cBoricTBa? Kak
TUIPOKCUJIBI B3aUMOJICUCTBYIOT C KUCTIOTaMU U coisiMu? [IpuBeauTe mpuMepsl peakiiuii.

3aganue 5. KakoBbl OCHOBHbBIE XapaKTEpPUCTUKH KHCIOT? OOBICHUTE, 4YTO TaKoe
CHJIbHBIE U cJ1a0ble KUCIIOTHI, U IPUBEIUTE MPUMEPHI 1 Kaxa0i kateropuu. Kak ux cBoiicTsa
BJIMSIOT Ha IIOBEJCHNE B pacTBOpeE?

3apanue 6. Onummte cBolcTBa coyield. Kak oHM 00pa3yroTcsi, U KaKue THUITBl PeaKIIuil
IPUBOIAT K MX 0Opa3oBanuto? [IpuBenute mpuMepsl pa3IuyHbIX COJIEH U UX IPUMEHEHHUS.

3ananue 7. IlpuBenure mpuUMEpsl OKCHUIOB: a) KHUCJIOTHBIX; O) OCHOBHBIX; B)
aM(OTEpPHBIX; T') HECOIe00paszyIomuX (0e3pazINUHBIX).

3aganue 8. BriBenure GopMyIibl KUCIOTHBIX OKCHIIOB U3 (OPMYJI CIEAYIOUIMX KHUCIIOT:
HNO2, H3PO4, H2S0O4, HNO3.

3ananue 9. HamucaTe ypaBHEHHsS XMMHUYECKHX pEakKiMii, K OyKBaM T M J COCTaBHUTh
MOHHBIE (JOPMBI:

a) H,SO4 + Mg

0) Na,O + HBr

B) H,SO5;+ CaO

r) CaCO; + HCI
1) AlCl; + AgNO;
e) Ba(OH), + SiO,

3aganue 10.0cymiecTBUTHIIEPEXOAbl: KM — OKCHAKAIUA —> THAPOKCUIKAIUSI —>
cynbhaTkamus.

3ananue 11. IlpuBenennpie (HOpMyIJIBI HEOPTraHUYECKUX BEIIECTB PACHPEACIUTh 10
knaccaM: Oxcuabl, OcnoBanusa, Kucnorel, Conu. 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.

OTtuer AOJIZKEH COACPKATD.
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Ha3zBanue TemMbl IpakTH4eCKOil paboThI;

[ens paboThI,

BoinonHeHHbIE TPAKTUUECKNE 33 JaHUS
3aksroueHue (BBIBOBI MO MPAKTUUYECKOM padoTe).

b=

OcHOBHbIE HCTOYHUKH HHPOpPMALMHU:

1. KoHcmexT nekimii;

2. Epoxun 0. M. Xumus : yd4eOHUK A7 CTy . YUpEXISHUH cpell. mpod. 0Opa3o— BaHUsA
/ TO.M. Epoxun. — 18-e uzn., crep. — M. : U3marenbckuii HEeHTp «AKageMHusD,
2014. —400 c.

3. baunos JI. H., [lepdunosa N. JI., FOmamesa JI. B., Uysuises P. I'. CnpaBouHHK 110
xuMHu: yueOHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYeCcKUX BellecTB
Tema 4.1.Knaccuduxanusi, CTpoeHHEe 1 HOMEHKJIATYPA OPraHN4YecKuX BellecTB

IpakTnyeckoe 3ansaTHe Ne 5 mo Teme: «Kiuaccupukauusi, crpoeHue H
HOMEHKJIATYPA OPraHMYeCKHX BellecTB)»

Heab 3anaTHA: I3y4UTbHOMEHKIIATYPY  OPTaHMYECKUX  COCAMHEHUM  OTHCIBHBIX
KJIacCOB (HACHIIICHHBIC, HEHACBIIICHHBIE U apOMAaTHYECKUE YTJIEBOJIOPOJbI, CIUPTHI, (PEeHOIBI,
albJIerU/ibl, KETOHBbI, KapOOHOBBIE KHCIOTHI U Jp.) HayuuTbcsd COCTAaBIIEHUIO MOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (POPMYJI OpraHMYECKUX BEUIECTB OTIENBHBIX KJIACCOB, UCIOJB3YS
UX Ha3BaHMsS 10 CHCTEMaTH4YEeCKOW W TPUBHUAJIBHOW HOMEHKJIAType (IPTUJICH, aleTHJIEH,
rIMuepuH, QeHos, (opMalblerua, YKCyCHas KUCIOTa, MMUUH). Pacdersl mnpocteiimeit
(hopMyJIBl OPraHMYECKOM MOJIEKYJIbI, HCXO/IS U3 3JIEMEHTHOI0 cocTana (B %).

IIpuoGperaemblie yMeHHsI U HABBIKH:

- OcymecTBasATh NMPO(HECCHOHABHYIO JIESTEIbHOCTh B YCIOBUAX OOHOBJIECHUS €€ LeleH,
COIEP)KAHUSA, CMEHBI TEXHOJIOTUI;

- CopmupoBaTh 3HaHUS O HOMEHKJIATYpe OPTaHUYECKUX BEIIECTB.

IIpoponxutenbHOCTH 3aHATHS: 4 Yaca.

IHopsinok 1 MeTOANKA BBINOJHECHUS 3aJaHU:

Homenkyiatypa — 3To cucTeMa Ha3BaHUM, yIOTPEOISIFOIITUXCS B KaKOM-THOO HayKe.

Msbl OyneM 3HAKOMUTBCSI C OCHOBaMH (OPMHUPOBAaHUS Ha3BaHMM OpraHMYECKUX
COEIMHEHUH 110 MEKTyHAPOIHON HOMEHKIIATYPE.

Kpome MexayHapogHONH HOMEHKIJIATypbl B OPraHUYECKOW XMMHUM HCIOJIB3YIOTCSA:
TPUBHAJBbHBIC (MCTOPUYECKH CIIOKMBILNECS) Ha3BaHUA: YKCYCHAasl KUCJIOTa, TIJIMLIEpUH (OT
rped. glykys - cnaakuii), ¢popmansaerun (ot nar. formika — mypaBeii). XUMUKHU U ceifuac peaKo
Ha3bIBAIOT alleTUJIEH 3THUHOM, & MypaBbUHYIO KUCIOTY — METaHOBOM.

PanmonanbHass HOMEHKJIaTypa, COIJIACHO KOTOPOHMl COEAMHEHHE pPAacCMaTpHUBAJIOCh Kak
IPOM3BOJIHOE Hanbosee TUITMYHOTO NPEJCTaBUTENs Kilacca: MEeTUIALETUIIEH, JUMUTUISTHIEH U
Ap.

Yucno OopraHMYEcKHX COEIMHEHUN pPacTET B T'€OMETPUYECKOM Iporpeccuu. XHMUKaM
pasHBIX CTPaH CTaJO TPYAHO OOILATHCS, MOCKOJbKY OJHU M T€ K€ BELIECTBa MMEIU pPa3HbIe
Ha3BaHMsI, a 0] OJHUM Ha3BAaHUEM IMOJPa3yMEBaJIU HECKOJbKO BEIIECTB. XMMHUKU BCEX CTPaH,
BXOJAIIMX B MeXIyHapoJHbll co103 TeopeTnyeckoil u npukiagoi xumun (MIOITAK) co3zganu
CHEIMAIbHBI KOMHUTET, KOTOPBIA BbIPAOOTAl OCHOBBI €OUHOU 0714 6CeX OpPeaHUYecKUx
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6eujecme HOMEHKIIATYpbl. DTy HOMEHKIJIATypy Ha3bIBAIOT MEKIYHAPOJHOW MM HOMEHKIATYpO
HIOITAK.
OCHOBBI MEKIYHAPOAHOM HOMEHKJIATYPbI OPraHU4eCKHX COeAUHEHH M.

B tabnune 5.1 npuBegeHa HOMEHKIIATypa OCHOBHBIX KJIACCHI OPTraHUYECKUX COSTUHEHUH.

Tabnuia 5.1 OcHOBHBIE KJIacChl OPraHUYECKUX COEAMHEHUN

e

!
1
1
|
|

ot D yYHEIHOHAB- i
knacca |MA7 FPYNNa i IIpumep | Haseanue
aas ‘HII poan HaJIH4mIe cOeIHHeHH S |coegnHeHHA
| O KPaTHOI CBA3H 5
[Ankansl, Bee cBsisn C—C |CH,CH, [dran
:CnH2u+2 OLHHADHEIC |
| Anxeng, Oara asoiinaa |CH,=CH, ‘Dren
. C.H,, cesizs C=C i{s'ru.HEH) |
| AnkuEs, Opnma Tpoitpas  |CH=CH Drun
[C.Hy, o csss C=C ((anermien)
| Ankanmensi, |[lge aoiinpie  |CH,—~CH—CH=CH, |Byra-
[C.Hap -2 CBAZH (men-1,3
Crupthl 0N CH,CH,—O0H \Draxon
rHAPOKCHILHAA :
IIpocrsie e CH,CH,—0—CH,CH; |Tuarusro-
apupsL OKCHIPYIA | BB athup,
ATOKCHATAH
Anprerngm | —C—H 4,;0 !T‘f}cc VCHBIH
I CH,—C__ ambAerus,
| 0 H |aTanagb
| KapboHMIBHAA
| Kerorsi —C— CH,—C—CH, |Aneron,
; I I |mponanomn
| 0 0
| KapOOHUIBHAA
f Kapbononnie 4’/0 _ﬁ() Vrevenas
| KHCJI0THL -’ CH;— C\_\ KHcnora,
OH OH aTaHoBafA
KAPDOKCHITLHA SR ANOTS
Cromunie Py #0 MeTHI0BbIH
aimpl —C—0— CH,—C ahup yreye-
" S0—cCH i
CJIOMHO- 3 HOI KUCJI0-
apupHas Thl, METHJI-
alerar

AJIFOpI/ITM COCTABJICHHS HA3BAHUA OPraHUYICCKHUX coezmﬂeﬂm‘/i:

1.
2.

BriOpath camyto JTMHHYIO YIVIEPOAHYIO LIETIb;
[IponymepoBaTh €€ ¢ TOH CTOPOHBI, K KOTOpPOW OJMKe pajuKajbl, WIM CTApIIUi

3aMCCTHUTCJIb, UJIU KpaTHAasd CBA3b (B 3aBUCHUMOCTH OT KJiaCcCa B€IICCTBA );

noJioxkeHue (Homep
(yHKIMOHATFHOM IPyNIbl B a1(aBUTHOM MOPSIKE;

Vkazate B npegukce (Te e TPUCTABKH,

aToMa

yriiepo/a)

HO crenuduIecKue,
Y Ha3BaHME pajMKaa,

XUMUYECKHE)
3aMEeCTHTEIS,

3anucaTth KOPEHb, COOTBETCTBYIOIIMI YUCITY aTOMOB YTIJI€pPO/Ia B TJIABHOM 1EIIH.
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5. Ecnm  ecTh IBOWHAas CBs3b, TO TIOCIE€ KOPHS TIOCTAaBUTh Cy@durc -eH ¢
yKa3aHUEM TIOJIOKEHUS CBS3H B LIEMH; JJIsl TPOMHOW CBSI3UM MCIIONIB30BATh Cy@hurc -
uH. Ecnu kpaTHBIX CBs3el HET — cygukc -aH,

6. Ilocne »storo ykaszaTh CypdUKC, COOTBETCTBYIOIIMM KETOHY, albJCTHAYy WU
KHCJIOTE, €CJIU €CTh COOTBETCTBYIOIIHME (yHKIMOHAJIbHBIE Tpynmbl. J[JI1 KeTOHOB
yKa3bIBaeTCs MOJ0KEHUE (PYHKIIMOHATBHON TPYTIIbI;

7. Ecnm B BelecTBe HECKOJIBKO OJMHAKOBBIX PAJMKAIOB, 3aMECTUTENEH, CBA3CH HIN
(GYHKIIMOHATBHBIX TPYMN, TO OHM HAa3bIBAIOTCS BMECTE, C HCIOJIb30BAHHEM
YUCIUTENbHBIX: 2 — 11, 3 —TpH, 4 —TeTpa U T.1;

8. Ilpum HamucaHWM Ha3BaHUSA BCE MUGPBI OTACISAIOTCS APYT OT ApPYyTra 3amsThIMU, a OT
OykB — neducamm.

[Ipumep:

5 4 3 2 1
CH;—- CH - CH - CH - COOH
| |
CH; CH; NH;

2 -aMHHO — 3,4 — OuMETHIIIIEHTAHOBAs KHCIIOTA.

1.ITockosibKy B rJIaBHOM LIENU MSITh AaTOMOB YIJiepoja, OCHOBA HAa3BaHUs - IEHTAH.

2. B wmomnekyne ectb ¢ynknuoHanpHas rpynma — -COOH xapOokcunpHast . Ha eé
MPUCYCTBUE YKA3bIBAET -OBasi KUCIIOTA.

3. B rnaBHOW wmenum ecTh TpPU 3aMECTUTEN: aMHUHO -—Tpymna, e€ IO0JI0OKEHHE
yKa3bpIBaeTCsl IMUGPOM 2, M 1B METWIIbHBIE TPYNIbl. Ha 9MCIO METHUIIBHBIX TPYII yKa3bIBaeT
YyacTuIa ou-, a Ha ToJiokeHue B nenu 1udpsel 3,4. Mexay mudpaMu ecTh 3amnsartas, Udpsl OT
OYyKB OTAeNeHbI 1e(UCOM.

3aganue 1. Hanummre cTpyKTypHBIE (GOPMYIIBI COSTUHEHUH 0 UX HA3BAHUIM:

1. 2,5-muMeTHnirekces-3;
2. 2-MOHOMETWI-3,5-TUMPONIIHOHAH;
3. 2,5 - nuMeTun - 3-HUTPOTEeKCaH;
4. 2,3-muxyoprekcaHoBasi KUCIIOTa,
5. 2 - amuHOOyTaH.
3apanue 2. Hanummre cTpykTypHBIe (DOPMYJIIBI BCEX COSAMHEHUN COCTaBA!

1. CeHip;
2. C5H110H;
3. GCsH{NO,.

3apanme 3. "Tperuit nuurHun"
1. anKuH, HUTPOCOEAMHEHUS, AKEH;
2. OyrteH-2, meHTeH-3, OyTaHamb;
3. meHTHH-1, meHTagueH-2,3, IICHTaH.
3ananue 4.Ilon6Gepute K TEKCTY MPAaBWIBHBIA TEPMUH OTPEICTICHUS TTOHATHS:
1. ... - BemiecTBa, OJIMHAKOBBIE 10 COCTABY, HO Pa3HbIE 10 CTPOCHUIO;
2. ... - 3TO PsSA COCIMHEHHUM, CXOAHBIX IO CBOEMY CTPOCHHUIO U XUMHUYECKUM
CBOMCTBAaM, KOTOpPbIE OTIMYAOTCSA JAPYT OT Apyra Mo COCTaBy MOJIEKYJ Ha
OJIHY WM HecKoubKo rpynn CHy;
3. ... -3TO U30MEPHI, OTIIMYAIOIIHUECS MOPSIKOM COCTUHEHHS aTOMOB;
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4. ... - mpencrapisieT co0O COBOKYIMHOCTh HECHCTEMATHYECKUX HCTOPUYECKU
CJIO’KUBILINXCS HA3BaHUW OPraHUYECKUX COCIMHEHUN
5. ... - DJTO SBJEHME CYILIECTBOBAHMS BEUIECTB, HMEIONIMX OJMHAKOBBIN
KA4eCTBEHHBIM M KOJIMYECTBEHHBIN COCTaB, HO Pa3JIMYHOE CTPOCHUE U Pa3HbIE
CBONCTBA.
3ananme 5. BcTaBuTh NpoNynieHHbIE CI0OBA B TEKCT
BoiOpate camyro JAMUMHHYIO YIJIEBOJOPOJIHYIO IIeMb M IPOHYMEPOBATh AaTOMBI
(yrnepona)B Heil. Hymepanuio HaYMHAIOT ¢ TOTO KOHIIA LIEMH, K KOTOpOMY OJInxKe
CTOUT (pamukan). Haspate paaukanbl B ( andaButrHom) mopsnke. [lepen
Ha3BaHMEM Ka)KJOro paJuKana yKas3aTb (HOMep) aTOMOB yIiepona, ¢ KOTOPBIMH
CBSI3aHBI TAKUE PAJUKAIIBIL.
3aganue 6. HazoBuTe mpHUBEAECHHbIE HUXKE YIJIEBOAOPOABI IO MEXKIYHApPOIHOU
HomeHkiatype [UPAK:

CH;

) 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;

OT1yer 70/12K€eH COAEPKATD:
1. Ha3BaHue TeMbI MPaKTHYECKON pabOTHI;
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2. Iens paboTsr;
3. DBrInonHeHHbIE IPAKTUYECKUE 3a0aHUS
4. 3axroueHue (BBIBOABI IO MPAKTHUECKOH padoTe).

OcCHOBHBIE HCTOYHUKH HHPOPMALMHU:

1. KoHcmexT nekimii;

2. Epoxun 0. M. Xumus : yd4eOHUK A7 CTY . YUpEXICHUN cpell. mpod. 00pa3o— BaHUsA
/ TO.M. Epoxun. — 18-e uzn., crep. — M. : U3marenbckuii HEeHTp «AKageMHusD,
2014. — 400 c.

3. baunos JI. H., [leppunosa N. JI., FOmamesa JI. B., Uysuises P. I'. CnpaBouHHK 110
xuMuu: yueOHoe nocodbue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Tema 4.2.CBoiicTBa OpraHu4eCKHX COeIMHEHU I

IpakTnyeckoe 3ansiTue Ne 6 mo reme: «CBOMCTBA OPraHMYECKUX COeIMHEHHNID)

Heap 3ansaTus: M3yunth CBOMCTBA OpraHMYECKUX COEAMHEHUN OTIENBbHBIX KJIACCOB:
npenenbHble (aNKaHbl U LUKIOANKAHBI), HEMpEeAeNbHbIC (AJIKEHBI, aJKWHBI M AallKaJUeHBbI) U
apOMaTUYECKHE YTIIEBOAOPOIbI, CIUPTHI U (DEHOIIbI, KAPOOHOBHIE KUCIOTHI B 3(PHUPHI, aTbACTUIBI
U KETOHBbl, aMHHbl M aMHUHOKHCIIOTBI, BBICOKOMOJEKYJISIpHbIE coequHeHus. Hayuutbes
BBITIOJIHATh 3a/IaHMsl Ha COCTABJICHHE YPaBHEHUW XHMMHUYECKHUX pEaKIuid C y4acTHUEM
OpPraHWYECKUX BEIIECTB Ha OCHOBAaHUHU UX COCTaBA U CTPOCHHS.

IIpuodperaemMmble yMEHUSI M1 HABBIKM:

- OcymiecTBiATh MPOGECCHOHANBHYIO JACSITEIBHOCTD B YCIOBUSX OOHOBJICHUS €€ IeJeH,
COJIEpKaHUsI, CMEHbI TEXHOJIOTHH;

- ChopMupoBaTh 3HaHUS O CBOWCTBAX OPraHUYECKUX BEIIECTB.

IIpomo/kuTeILHOCTD 3aHATHSA: 4 Yaca.

IMopsinok U MeTOAMKA BHINIOJHCHUSA 3aJaHUIM:

3aganue 1. Uro Takoe ankaHnl? 3anuIINTe OCHOBHBIE CBOICTBA HAHHOIO Kjlacca B
Tabnuiy 6.1

Tabnuma 6.1 — XuMHyecKre CBOMCTBA aJIKAHOB

Tun peakuuu YpaBHeHHne peaKuu

1. Peakimu 3amereHmst

2. Peakmuu okuciIeHUst

3. Peakuuy TEpMHYECKOTO Pa3I0KECHUS

4. 3omepuszanus

5. Apomaruzanus

6. Ankanpl He 00eCI[BEYMBAIOT OPOMHYIO BOIY
¥ PacTBOp MEepMaHraHata KaJus Mpu OOBIYHBIX
YCIOBHSIX

7. Peakuuu aeruipupoBaHus

3amanue 2. Uto Takoe ajkeHbI? 3allMIINTE OCHOBHBIE CBOMCTBA MTAaHHOIO Kjacca B
Tabnwuiy 6.2.
Tabmuia 6.2 — XUMHUYECKHUE CBOMCTBA AJIKEHOB

Tun peakuuu YpaBHeHHe peakuuu

1. Peakuuu nprcoequHEHNS
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2. Peakimu okuciIeHus

3. Peakuuu nonumepuasiuu

4. AnkeHbl HE 00ECIIBEUNBAIOT OPOMHYIO BOTY
Y pacTBOp MepMaHTaHaTa KaJlus MpU OOBIYHBIX
YCIIOBHSIX

3amanme 3. Uro Takoe ankuHbBI? 3alMIINTE OCHOBHLIE CBOWMCTBA HAHHOI'O Kjlacca B
Tabmuity 6.3
Tabmuna 6. 3 — XuMuyeckue CBOMCTBA AJIKUHOB

Tun peakuun YpaBHeHHe peakun

1. Peakiuu npucoeIuHeHUS

2. Peakmuu okuciaeHus

3. Peakuuu nonmMepuasiuu

4. Peaxmuu 3aMereHUs

3aganue 4. Uto Takoe alKkaaueHLI? 3anHIIUTE OCHOBHBIE CBOMCTBA JAHHOI'O KJlacca B
Tabnuiy 6.4
Tabmuma 6. 4 — XuMHUUYECKHE CBOMCTBA AJIKAIUECHOB

Tun peakuuu YpaBHeHue peakuuu

1. Peakuuu nprcoequHeHNs

2. Peakumn okucieHus

3. Peaknuu noauMepuasiuu

3apanme 5. Uto Takoe apeHbl? 3amUIIMTE OCHOBHBIE CBOICTBAa JAHHOIO Kiacca B
Tabnumy 6.5
Tabnuma 6. 5 — XuMudeckue cBOWCTBa apeHOB

Tun peakuun YpaBHeHHe peakuuu

1. Peakunu npucoe1MHEHMs

2. Peakiuu okucieHuA

4, Peaknuu 3amenieHus

3amanme 6. Uro Takoe ankuHbBI? 3alMIINTE OCHOBHBLIE CBOWMCTBA HAHHOI'O Kjlacca B
Tabnuity 6.6
Tabmuna 6. 6 — XuMuueckue CBOMCTBa CIIMPTOB

Tun peakuun YpaBHeHHe peakun

1. Peaknu 3amenienus

2. Peakmuu okuciaeHus

3. Peaknuu sTepudukaniu

4. Peakuuu neruaparanuu

3aganue 7. Uto Takoe ajkuHbBI? 3amUIINTE OCHOBHBIE CBOMCTBA JAHHOIO KJlacca B
Tabnuiy 6.7
Tabnuna 6. 7 — XuMHU4YeCKUe CBOMCTBA alIbIECTUI0B

Tun peakunu YpaBHeHue peakuuu

1. Peakuuu npucoequHeHus

2. Peaknnu IOJIMKOHACHCAITNN

3. Peaknuu noauMepuasiuu
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4. Peakuuu 3aMelIcHA

5. Peakiuu okucieHusa

3apanme 8. Urto Takoe kapOOHOBBIE KUCIOTHI? 3alHIIUTE OCHOBHBIE CBOWCTBA JJAHHOTO
KJjlacca B Tabnuiry 6.8.
Tabnuua 6. 8§ — Xumuyeckue cBoicTBa KapOOHOBBIX KHCIIOT

Tun peakuuun YpaBHeHHe peakuuu

. Peakiiun nucconunanuu

. Peakuuu COJ'IeO6pa3OBaHI/I$I

. Peakunu o6pa3zoBaHus raJOreHaHTUPUIOB

. Peaxnum oOpa3oBaHus aHTHIIPHIIOB

. Peakuuu rajoreHupoBaHus

. Peakumu ropenust

1
2
3
4
5. Peakiuu sTepudukanun
6
7
8

. PeaKI_[I/II/I KaTAJIUTUYCCKOIO BOCCTAHOBJICHU A

3apanne 9. OcylecTBUTE CAEAYIOIINE LIETIOYKH MTPEBPALICHUN:

0]
i 2 3 l

a) C2H6 ‘—)C2H4 —)CzHSOH —)CH3 —C-H

to

1) C2H6 -')C2H4 + HZ
2) C2H4 + HzO —> CszoH

0
3) C,HsOH + [0]> CHg--c’('H+ H,O.

] 2
6) C,H,OH—C,H, —>CO,

OT4eT I0JI2KEH COIePKATh:

1. Ha3BaHue TeMbl IpaKTU4YECKOI paboThI;

2. Iens paboTsr;

3. DBhINonHEHHbIE IPAKTUYECKUE 3a0aHUS

4. 3axnroueHue (BBIBOABI IO MPAKTHUECKON padoTe).

OcHOBHBIC MCTOYHUKHU MHGOPMALIUM:
1. KoHCHexT neKImii;
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2. Epoxun FO. M. Xumus : yd4eOHUK A7 CTY 1. YUPEXKICHUN cpell. mpod. 00pa3o— BaHUs
/ FTO.M. Epoxun. — 18-e uzn., crep. — M. : U3narenbCkuii MEHTP «AKageMusD),
2014. — 400 c.

3. bnunos JI. H., Ilepdunosa W. JI., FOmamesa JI. B., YUysunsie P. I'. CnpaBo4ynuk 1no
xumuu: yueOHoe nocodbue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Paznen 6. Iucnepcublie cucrembl. PacTBOpbI
Tema 6.2. IlonsiTue 0 pacTBopax

IIpakTnyeckoe 3ansaTue Ne 7 no reme: «/lucnepcusie cucremol. PactBopni».

Heap 3anatus:M3ydeHne OUCIEPCHBIX CHUCTEM H  (AKTOPOB HX YCTOWYHUBOCTH.
3HAaKOMCTBO C TMOHSTUSIMHM pAcTBOPEHHE, pAacTBOPbl U CIOCOOBI KX TPUTOTOBIICHUS.
PactBopumocTs. MaccoBast 105151 paCTBOPEHHOTO BELLIECTBA.

IIpuoGperaemble yMeHUsI U HABBIKH:

- OcymiecTBIATh NPOhECCHOHATIBHYIO JIEATENbHOCTh B YCIOBHIX OOHOBJICHUS €€ LeNeH,
COJIepXaHUsl, CMEHbI TEXHOJIOTUH;

- ChopMupoBaTh 3HaHUS O CBOMCTBAX JTUCIEPCHBIX CUCTEM U PACTBOPOB.

IIpoxonxuTeIbHOCTH 3aHATHS: 4 Yaca.

IMopsiiok U MEeTOAMKA BHINOJHECHUSA 3aJaHUIM:

3aganue 1. Yto Takoe naucnepcHas CHCTEMA, KaKME€ THIbl JUCIEPCHBIX CUCTEM BBI
3Haere? HazoBuTe U KpaTko oxapakTepu3yiTe OCHOBHbIE TUIIbI IUCIIEPCHBIX CUCTEM (Hampumep,
a’pO30JIU, IMYJILCUH, CyCTICH3UN ). 3armoaHuTe Tadauiy 7.1.

Tabmuma 7.1 — Kinaccudukanus [ucnepcHbIX CUCTEM

JucnepcunonHasi cpeaa JlucnepcHas paza IIpumep cucrem

Ta3 T'a3

Kuakoctn

TBepaoe BenecTBo

Kuakocth T'a3

Kunkoctn

TBepaoe BelecTBo

Teepaoe BemecTBo T'a3

Kuakoctn

TBepaoe BenecTBo

3aganue 2. Uto Takoe pacTBOp, paCTBOPUTEIb U PACTBOPEHHOE BEIIECTBO?
3aganue 3.YUT0 Takoe KOHLEHTpauus pacTBopa? Kak MOKHO BbIpa3uTh KOHLIEHTPALMIO?

3aganue 4. KakoBbl OCHOBHBIE CIOCOOBI BBIPAKEHHS] KOHIICHTPAIMH PAacTBOPOB?
HazoBute HECKOIIBKO METOIOB (HAIIPUMEpP, MaccoBas OIS, MOJISIpHAsT KOHIIEHTPALIHs).

3ananme 5. Uto Takoe HACHIIIEHHBIN pacTBOP? Kak €ro MOKHO MOTy4YUTH?

3aganue 6. Pemmre 3amady: Belunmcinre MaccoByk OO pacTBOpa, KOTOpas
MOJTy4aeTCsl IPH pacTBOpeHUH 15 rpamMmoB kapOoHaTa HaTpus B 250 rpaMMax BOJIBI.

3aganue 7. Pemute 3amady: BelumciuTe MaccoByro AONI0 XJIOpUIA HATPUs, KOTOpas
noy4aercs npu pactBopeHun 50 rp. noBapeHHoi conu B 400 rp. BOJBI.

3aganue 8. Pemmre 3amauy: Kakas wmaccoBas [oisi pacTBopa HOJYYUTCS IIpH
cmemmBanuu 300 rp. BOABI M 25 Tp. THAPOKCHUIA HATPUSL.
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3apanme 9. Pemure 3amauy: BelunMciuTe MaccoByH OO pacTBOpa, KOTOpas
noJIy4aeTcst pu pacTBOpeHUH B 550 rp. Boabl 42 Tp. XJIOpHIa KaJIbIIHSL.

3aganue 10. Pemmre 3amauy: B 150 rp. Boasl pactBopunum 17 rp. HUTpaTa Kajwus.
Berancnure noy4eHHy0 MacCOBYIO JIOJIO PacTBOpA.

3apanme 11. Pemure 3amauy: K 800 rp. Boasl nobGaBmium 25 rp. xjopunaa 6apusi. Kakoa
MaccoBasi J10JIs1 BEILECTBA B [IOJyYEHHOM PacTBOPE.

OTuer 70/1KEH COAEPKATD:

1. Ha3BaHue TeMbl MPaKTUYECKON pabOTHI;

2. llenb paboThL;

3. BrinonHeHHbIE IPAKTUYECKUE 3aAaHUS

4. 3axioueHue (BbIBOABI MO MPAKTHUECKOM paboTe).

OcHOBHbIE HCTOYHUKH HHPOPMALMHU:

1. KoHCHEKT JIeKIUH;

2. Epoxun 0. M. Xumus : yd4eOHUK A7 CTY . YUpEXKICHUNA cpell. mpod. 00pa3o— BaHUsA
/ FO.M. Epoxun. — 18-¢ u3z., crep. — M. : H3naTenbckuii meHTp «AKaaeMusy,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa N. JI., FOmamesa JI. B., Uysmises P. I'. CnpaBouHHK 110
xuMuu: yueOHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Pa3zgen 7. KauecTBeHHbIE peakiuu O0OHAPYKEeHHSI OPraHUYECKUX M HEOPTraHUYeCKUX
BellecTB
Tema 7.1. OOHapyKeHHe HEOPraHUYECKUX KATHOHOB U AHUOHOB

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

Henp 3ansaTHs: V3yunTh OCHOBHBIE BBl Kaue€CTBEHHBIX peaklUUil Ha OOHapyX eHHE
KaTHOHOB U aHMOHOB HEOPTaHWYECKUX BEILECTB.

IIpuoGperaemble yMeHUsI U HABBIKH:

- OcymiecTBIATh NTPOGECCHOHATBHYIO JIEATENbHOCTh B YCIOBHIX OOHOBJICHUS €€ IeNel,
COJIep>KaHus, CMEHbI TEXHOJIOTUH;

- CdopmupoBarh 3HaHHA O croco0ax OOHApyKeHHUS KAaTHOHOB U aHHOHOB
HEOPraHUYECKUX BEIIECTB C IIOMOILBIO KaU€CTBEHHBIX PEAKIIUM

IIpoxoxuTeIbHOCTH 3aHATHSA: 2 yaca.

Ilopsinok u MeTOAMKA BBINOJTHEHUSI 3a1aHUI:

3ananmue 1. Onpenenenue noHoB cepedpa (Ag™): [IpoBeanTe KaYECTBEHHYIO PEAKIIMIO Ha
ompeeseHue HOHOB cepedpa B pacTBope. Mcnonb3yitte xmopua Hatpust (NaCl) mst ocaxaeHus
xynopuzaa cepedpa (AgCl). Onumure HaOTIOACHUS U 3aMUIINUTE YPAaBHEHUE PEAKITUU.

3apanue 2. Onpenenenue nonoB Meau (Cu?*): IlpoBenuTe Ka4eCTBEHHYIO PEaKIUIO Ha
ompejeNieHue WOHOB Meau ¢ momormibio ammuaka (NHs). Habmiomaiite 3a oOpasoBaHuem
KOMIUIEKCA. 3alMILUTE YpaBHEHUE PEAaKLUU U OIMIINTE LIBET IIOJYyYEHHOTO pacTBoOpa.

3apanme 3. Onpenenenrie noHOB Kamiblus (Ca**t): «[IpoBeauTe KaYECTBEHHYIO PEAKLIUIO
Ha OINpe/AeJCHHE HOHOB KaiblMsig C moMolblo Hatpuii-pochara (NasPOas). Onwmmmre
o0pa30BaBIIMICS OCal0K U 3aMUIINTE YPAaBHEHUE PEAKIIUH.
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3ananme 4. CocraBbTe TabIMILy, B KOTOPOH BHECHTE JJAHHBIE 00 OKpaIlMBAaHUH IJIAMEHU

TOPCIIKU pa3HbIMU KATHOHAMU MCTAJIJIOB:

Tabmuna 7.1 — OxkpamuBaH#e TUIaMEHH TOPENTKA KaTHOHAMH METaJlIOB

KaTtnon merasia

Oxpacka njameHu

Li

Ca

Cu

Sr

Ba

3aganme 5. 3anonHute Tabmuiy 7.2 — KadecTBeHHblE peakIMM Ha HEOPraHUYECKHE

COEIUHEHMUS.

Tabnuma 7.2 — KauecTBeHHBIE PEaKIIMK Ha HEOPTaHWYECKUE KATHOHBI 1 aHUOHBI

KauecTBeHHbBIE PCAKIIMHN HA KATHOHbI

Hon

PeakTus

YpaBHeHHe peakuuu

IIpusHaku
NPOTEeKAHUS
peaKuumn

NH,*

Ca*t

B a2+

St 2+

Ag"

Pb2*

A"

Zn2+

Fe2+

Fe’*

KauecTBeHHBIE pe

AKIIMHA HA AaHUOHBI

SO42'

OTyer 70/1KEH COAEPKATDH:

1. Ha3BaHue TeMbl IPaKTUYECKON pabOTHI;
2. llenb paboThl;

3. BrinonHeHHbIE IPAKTUYECKUE 3a0aHUS
4

3akiroueHue (BbIBOJbI IO MPAKTUUYECKON padoTe).

OcHOBHbIE HCTOYHUKH HHPOPMALIMHU:
1. KoHcrekT neKkimii;
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2. Epoxun FO. M. Xumus : yd4eOHUK A7 CTY 1. YUPEXKICHUN cpell. mpod. 00pa3o— BaHUs
/ FTO.M. Epoxun. — 18-e uzn., crep. — M. : U3narenbCkuii MEHTP «AKageMusD),
2014. — 400 c.

3. bnunos JI. H., Ilepdunosa W. JI., FOmamesa JI. B., YUysunsie P. I'. CnpaBo4ynuk 1no
xumuu: yueOHoe nocodbue. — Mocksa:[Ipocnekr, 2023. — 160 c.
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OcHOBHBIEC HCTOYHUKHU HH(OPMALINH:

. bmunos, JI. H. Xumus: yue6nuk mns CIIO / JI. H. bmunos, WU. JI. Ilepdunosa, T. B.

CokonoBa. — 2-e u3f., crep. — Cankrt-IletepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — Tekct: aneKTpoHHBbIN // JlaHb: 3I€KTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL: https://e.lanbook.com/book/167183.

. TI'ycesa, E. B. Xumus mis CIIO: yue6HO-MeTommueckoe nocobue / E. B. I'ycera, M. P.

3uranmmuHa, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c¢. — ISBN 978-5-7882-

2792-4. — TekcT: >1neKTpoHHbIH // JlaHp : 31eKTpoHHO-OMOaMOoTeuHas cucrema. — URL:

https://e.lanbook.com/book/196096.

Epoxun F0. M. Xumus : yaeOHUK AJIS CTYI. YUPEKISHUH cpell. mpod. odpazoBanus / FO.M.

Epoxun. — 18-e u3n., crep. — M. : U3natenbckuii neHTp «Akagemusi», 2014. — 400 c.

Yepuukosa, H. 0. Xumus B moctynmHoMm m3iokeHUH: ydeOHoe mocobue mst cno / H. HO.

UepnukoBa. — 2-¢ u3a., crep. — Cankrt-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-

8114-9500-9. — Texkct: anexkTpoHHbId // JlaHb: 37IEeKTpOHHO-OMOIMOTEUHAs CUCTEMA. —

URL.: https://e.lanbook.com/book/195532.

leBuunpina, JI. B. Xumus: yuebnoe nocodue / JI. B. llleBuunbina, A. M. AnapHeB. —

Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TeKcT: 351eKTpOHHBII

// Jlanb: anekTpoHHO-OMbIMOTeuHas cuctema. — URL: https://e.lanbook.com/book/118505.
JlonoJiHuTeIbHbIE HCTOYHUKHU

http://www.chemnet.ru - ChemNet: mopran  (yHIaMEHTAIBHOTO  XMMHUYECKOTO

oOpa3oBaHus;

http://www.chemistry.ru - Xumust B OTKPBITOM KOJUIEIKE

http://webelements.narod.ru - WebElements: oHIaifH-cipaBOYHUK XUMHUYECKHUX JIEMEHTOB

http://maratakm.narod.ru - BupTtyanbHast XumMuueckas 1KoJsia

http://all-met.narod.ru - 3aHMMaTeNbHAS XUMUS: BCE O METAJLIaX
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LIIOSICHUTEJIbHASA 3AIINCKA

Mertoandeckne yka3zaHHs TNpeIHA3HAYCHBI U OKa3aHHs IMOMOIIM OOyYaloNIMMCs TpPH
BBITIOJTHCHUH 3aJIaHUH Ha Tab0paTOpHBIX paboTax.

JlaGopaTopnast pabota — 3T0 omHa u3 ¢GopM ydeOHOW pPabOThl, OPUEHTHPOBAHHAS HA
CHCTEMaTH3allli0 U3yYEeHHOTO TEOPETUYECKOro MaTepualia, ero 0osee riy0oOKoe yCBOCHHE, Ha
(dhopMupoBaHHE OOIMUX KOMIIETEHIIMH M HAa YMEHHUS NPHUMEHATH TEOPETHUYCCKHE 3HAHWS B
1ab60paTOpHOI MpaKTUKE.

JlaGopaTopHbie pabOTHI SBISIOTCS Ba)XKHOU (HOPMOM, CITOCOOCTBYIOMIEH YCBOCHHIO Kypca
xumur. OCHOBHBIE 3a/layll ATHX 3aHATHI CBOASTCS K TOMY, YTOOBI HAay4HUTh OOYYarOUIUXCS,
CaMOCTOSITEIbHO MBICIIATh, W3KUTh HMEIOIIUECS MITaMIbl M CHOCOOCTBOBATH PAaCIIUPEHUIO
o0mieit XuMuIeckoil KyiabTypsl. B Xoje 3anatuii o0yyaroniiecst JOHKHBI HAyUYUThCS PUMEHSTh
BbIPa0OTaHHYIO METOAMKY B TaOOPATOPHOM MpPAKTHUKE.

JlabopaTopHbie padoThl CTYA€HTOB MPOBOJAUTCH C LEJbIO:

— CHCTEMaTH3alli{ U 3aKPETUICHHUS TIOTYYCHHBIX TEOPETHUECKUX 3HAHUH CTYICHTOB;

— yrayOneHus U pacIiiupeHus TeOPETUUECKUX 3HAHUM;

— Ppa3BUTHUA IIO3HaBaTCIbHBIX CIocoOHOCTEeH n AKTUBHOCTHU CTYACHTOB!:
CaMOCTOATCIbHOCTH, OTBCTCTBCHHOCTH u OpraHHU30BaHHOCTH, TBOp“IeCKOI\/'I
WHUIINATHUBBbI,

— (opMHUpPOBaHMUS CAMOCTOSATEIBHOCTU MBIIIICHUS, CIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpPEaIn3aliu.

Copep:xanue J1aG0paTOPHBIX padoT ABISETCA PELICHUEM Pa3HOTo poja 3aaad — paboTa ¢
HAy4YHOW JHUTEepaTypoil, CIpaBOYHHKAMH, 3allOJHEHHE TaOJuL, CXeM, OTBEThl Ha BOIPOCHI,
BBITIOJIHEHMSI OIIBITOB, PELICHHE 3a/1a4

Temaruka, cojepkaHue MU KOJMYECTBO YacoB, OTBOAMMOE Ha JIabopaTOpHYIO padory,
3aukcupoBaHo B paboueit mporpamme aucuuiuinael OZ1.08 Xumus.

[Tepeuens JlabopaTopHBIX padOT MIAHUPYETCS] C TAKMM PacdeToOM, YTOObI 32 OTBEIEHHOE
BpeMs 00y4aroIuecss CMOTJIM UX KaUE€CTBEHHO BBIMIOIHUTb.

OCHOBHBIMHM ITaNIAMH JIA00PATOPHOI PA0OTHI SIBJISIIOTCH:

1) npoBepka 3HaHHI 00yUaIOIINUXCSI — UX TEOPETHUECKON MOJTOTOBICHHOCTH K 3aHITHIO;

2) MHCTPYKTaX, IPOBOAUMBIN IPENOIaBATEIIEM;

3) BBINIOJIHEHUE 3a/1aHU;

4) mnocnenyromMid aHaIU3 U OLEHKA BBIINOJHEHHBIX pPabOT M CTENEHU OBIAJIEHUS,
o0yyaroImuxcs 3aIaHiPOBAaHHBIMU YMEHUSAMHU.

IToxa3aTesieM OLleHKH Pe3y/bTATOB J1a00PATOPHBIX PA0OT CTY/AEHTA SABJISIIOTCH:

— YPOBEHb OCBOCHHMS CTYJEHTOM yu4e€OHOT0 MaTepuana;
— YyMEHHE CTYJEHTa WCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS MPHU  BBIIOJIHEHUU
1abopaTopHBIX paboT
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Pa3znen 2. XuMu4yeckue peakunu
Tema 2.1. Tunbl XMMHYECKHX peaKIHii

JlabopaTopnasi padora Ne 1 mo teme: «KosimyecTBeHHbIE OTHOIIEHHUS B XUMHUID)

Heap padorei: M3yunth OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMMHUHM U PACUYETHI IO
YpaBHEHUSAM XHMHUYECKUX peakiuil. Moib Kak eAMHMIIa KOJMWYecTBa BellecTBa. MolsipHas
Macca. 3aKOHBI COXPaHECHHsI MacChl M SHEPTUH. 3aKOH ABorajipo. MoJsipHbIii  00bEM  Ta3o0B.
OTtHocuTeNnbHAs MIIOTHOCTH Ta30B.

IIpuoGperaemble yMeHUs] U HABBIKH:

- OcymecTBIATh NMPO(HECCHOHAIBHYIO IEeSTEIbHOCTh B YCIOBUAX OOHOBJIECHUS €€ LeeH,
COJIEp’KaHusl, CMEHbBI TEXHOJIOTUIA;

- IIpuoOpectn HaBBIKM JabOpaTOpHO palbOTHI, cHOPMHPOBATH 3HAHHMA OO0 OCHOBHBIX
KOJIMYECTBEHHBIX 3aKOHAX B XUMMH.

I[IpoxonxuTeIbHOCTH 3aHATHSA: 2 Yaca.

IMopsiiok U MeTOAMKA BHINIOJHEHUS 3aJaHMIi:

3ananue 1. Pemnure 3agaun:

3anpaua 1. Haiitu maccy 5 monb ruapokcusa xenesa (11);

3agaua 2. OnpenennTs KOJIMYECTBO BEIIECTBA B Ia3e, 3alOIHSAIONIEM IPU HOPMaJIbHBIX
yCIIOBUSX cocya oobemoM 11, 27;

3apgaya 3. Berunciaute 00beM KUCTOpoJa MpH (H.y), BBIIEIHUBIIETOCS MPH Pa3IOKEHUN
MOPIIMH BOJIbI Maccoit 9r;

3anaua 4. OnpenenuTh MaCCOBYIO J0JI0 xkene3a B okcuie xenesa (I111) — Fe203;

3agaua 5. BEI4ncIuTs, MaccoBBIE JOJIM 3JIEMEHTOB B BOJIC;

3agaua 6. PaccuntaTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy cepHor kuciaotsl H2S0O4
U OIIPEIeTTUTh MACCOBBIE TOJU DJIEMEHTOB B KHCIIOTE;

3agaua 7. Onpenenutb MaccoBYIO JOJIO PAaCTBOPEHHOTO BELIECTBA, €CIU 25 T' colH
pPacTBOPWIIU B 75 I BOABL.

3agaya 8. CKOJBKO I'paMMOB KHCJIOpOAAa HEOOXOAMMO sl TOJHOTO CTOpPaHMs LIMHKA
maccoii 13,0 r?

3apauya 9. Ckonbko JUTPOB (H. y.) BOJAOpPOAA BBIACIUTCS TIPU B3aUMOJCUCTBUHI
amomMuHus Maccoit 10,8 r ¢ u30BITKOM pacTBOpa XJIOPOBOIOPOAHON KUCIOTHI?

3agauya 10.JIpu B3aumonelcTBUM KapOoHAaTa KajlblUg C a30THOM  KHCJIOTOM
BbIIEeTIIIOCH 3,36 1 (H. y.) yriekucioro rasa. KakoBa macca kapOoHaTa KaiblHsl, BCTYIHBILIETO
B peaKIuo?

3aganue 2. BrinonHuTe 3aaHusi, BHIOPAB OJIMH U3 BAPHAHTOB.

Bapmuanr 1

1. CxoJIbKO MOJIb ¥ MOJIEKYJI COJIEPIKUTCS B 5 T MarHus?

2. Omnpepnenute, Kakod 00bEeM IpU HOPMAIbHBIX YCIOBHUAX 3aHumaer 2,408 1024
moutekyn okcuna azora(ll) NO.

3. Kakas macca ptytu o6pasyercs npu paznoxenuu 108 rpamm okcuna prytu(Il)?

4. Cvemanu 5 r conmu u 160 mi Bogel. KakoBa maccoBast 10Jis1 COJM B MOJYYEHHOM
pactBope?

Bapmuanr 2

1. CKOBKO MOJIb ¥ MOJIEKYJI COAEPIKUTCS B 6 T cuiiMKaTa 6apusi?

2. Paccumraiite, kakoit 00beM (H. y.) 3aiimyT 0,6 MoJb a3o0Ta.
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3. Kakoii 06beM cepoBOOpOa MOIyUUTCs IPU ISHCTBUU COJITHOW KUCIIOTHI Ha Cynb(u
xemnesa (I1), maccoit 132 rpamma.

4. Kakyro Maccy cosd ¥ BOJbl HEOOXOIUMO B3sTh Juisl npurotosieHus 500r 60%- 17
HOTO pacTBopa?

Bapmuanr 3.

1. CKOIBKO MOJIb U MOJIEKYJT COAEPKUTCS B 17 T kKapOOHATa KaabIus?

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

3. Paccumtath Maccy BOJOpOJa, BCTYNMBIIETO B PpEAKIUI0 C KHUCIOPOJIOM, €CIU
oOpasyetcst 144 rpaMMOB BOJIBI.

4. K 200 r 10 %-noro pactBopa cosu npuiuiau 300 mi Boabl. KakoBo mpoueHTHOE
CoJIep’KaHueE COJIM BO BHOBb IIOJyY€HHOM pacTBope?

OT4eT 10J1KeH CO/IepKaTh:

1. Ha3BaHue TeMbI MPaKTUIECKOMH pabOTHI;

2. Ilens paboThI;

3. BbINoOJHEHHBIC PAKTUYECKHUE 3a1aHUS

4. 3axmoueHue (BBIBOJBI MO MPAKTHUECKOH paboTe).

OcHOBHbIC HCTOYHMKH HH(pOpManum:

1. KOHCHIEKT JeKIIHii;

2. Epoxun lO. M. Xumus : yueOHUK AJIs CTY. YUPEXKACHUN cpell. mpod. 00pa3o— BaHUS
/ TO.M. Epoxun. — 18-e u3a., crep. — M. : U3gaTenbckuil LeHTp «AKaaeMusy,
2014. — 400 c.

3. bmunos JI. H., I[lepdunosa U. JI., FOmamesa JI. B., UyBunses P. I'. CipaBouHuK 110
XxuMuu: yueOHoe nocodue. — Mocksa:IIpocnekr, 2023. — 160 c.

Tema 2.2.9/1eKTPOJIMTHYECKAS TUCCOLUALS U HOHHBII 00MeH

JlabopaTtopHasi padora Ne 2mo Teme: «DJIEKTPOJMTHYECKAS IMCCONMANUSA M
HOHHBbI 00MEeH»

Heas paGorbi: M3yueHue TEOPUHUINEKTPOIUTUUYECKON  auccouudanuu  (MOHBI,
JNEKTPOJIUTHI, HE 3JeKTPoauThl). CocTaBlieHHne peakiuii HOHHOIO OOMEHa MyTeM COCTaBIICHUS
UX TOJIHBIX U COKpPAIIEHHBIX HOHHBIX YPaBHEHHH.

IIpnoOpeTaeMblie yMEHUS U HABBIKH:

- OcymiecTBIsATh NPO(GECCHOHATBHYIO JIEATEIHHOCTh B YCIOBHIX OOHOBJICHUS €€ IEeNeH,
COJIEpXaHUsl, CMEHbI TEXHOJIOTUH;

- Ilpuobpectn HaBbIKM JabOpaTOPHOM padoTHI, chHOPMHUPOBATH 3HAHHS 00 OCHOBAX
TEOPUU IEKTPOIUTHUECKON TUCCOLMALMY U PEAKIUSIX HOHHOTO 0OMEeHa

IIpoxonxuTeIbHOCTH 3aHATHSA: 2 Yaca.

IMopsiiok U MeTOAMKA BBINOJTHEHUS 3aJaHMIA:

3apnanme 1. WM3yuureHampaBieHne OOMEHHBIX HMOHHBIX TIPOIIECCOB B PacTBOpax
JNEKTPOJIUTOB.

a) O0pa3oBaHue MaJIOpaCTBOPUMBIX BemlecTB: B Tpu mpoOupku BHecuTe mo 2—3
KAl CIEAYIOIIUX pacTBOpoB: B mepByro — xiopuaa >kene3a (III) FeCl3, Bo BTropyro —
cunukata Hatpus Na2Si03, B TpeTbio — pas30aBieHHoi cepHoil kucnorel H2SO4. Jlo6aBbTe B
HUX MO0 TaKOMY >K€ KOJIMYECTBY pPaCTBOPOB: MEPBYIO MPOOUPKY — THAPOKCHUIA HATPHsl, BO
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BTOPYIO — COJISIHOM KHMCJIOTBI, B TPEThIO — XJIOpHJ1a Oapus.

HaGmonaliTe B mepBoM citydae BBINIAJCHHE ocajka ruapokcuna xxenesa (I11), Bo Bropom -
— METaKpEMHUEBOU KHUCIIOTHI, B TPETheM— CyJb(aTa Oapwsl.

Hanummure B MOJIEKYISIpHOM M HOHHO-MOJIEKYJISIPHOM BHJI€ YPaBHEHHUS HPOTEKAOLIUX
peakuuii, HarpaBJIeHHBIX B CTOPOHY 00pa30BaHUS MaJIOPACTBOPUMBIX BEILIECTB.

0) O0pa3oBaHue cJIa0bIX KHCJIOT U OCHOBAHUI

B nBe mpoOupku BHecute 1Mo 5—7 Kamenb: B NEPBYI0O — pacTBOpa alleTaTta HaTpUS
NaCH3COO, Bo BTOpyt0o — XJjopuzna aMMoHus. J/loGaBbTe B IMEPBYIO NMPOOMPKY HECKOIBKO
Kamesnp cepHod KucioTel (1:1), mepemeraiiTe pacTBOp CTEKJISHHOM MajJOYKOM M cCIerka
nojorpeite. 26 Omnpexenure Mo 3amaxy, 4TO peakiys MPOTEKana B CTOPOHY oOpa3oBaHUs
cnaboil yKCycHOM KkucnoTel. Hamummre MOJIEKYISpHOE W HOHHO-MOJIEKYJISIPHOE ypaBHEHUS
peakuu. Bo BTOpyro mpoOupky mo0aBbTe 4 H. pacTBOpa IICIOYH M TOJOTPEUTE pacTBOp.
Omnpenenure no 3amnaxy BblJEIEHUE aMMHAKa.

Hanummure MonexkynsipHOe 1 HOHHOMOJIEKYJISIPHOE ypaBHEHHUS peaklnu, MpOTEKatoei B
CTOpOHY 00Opa3zoBaHus cinaboro ocHoBanuss NH4OH, u ypaBHeHHe ero pacmajga Ha aMMHaK U
BOIY.

B) O0pa3oBanue JIeTy4nX NPOAYKTOB PeaKIHHU

ITomectutre B aBe mpoOupku mo 5—7 kamenb pactBopa coisl Na2CO3. IIposepbre
Hanuue B pactBope mona CO3 2— | mist 4ero B OJHY MPOOUPKY A0O0ABHTE HECKOJBKO Karelb
xyopuga kanpuus. Kakoe BemiecTBo BbIMago B ocalok? Hamumwure MonekyinspHoe u
MOHHOMOJIEKYJISIPHOE ypaBHEHHs peakuuu. Jlo6aBbTe BO BTOPYIO IPOOMPKY HECKOJIBKO Karelb
cepHoil kucnotel (1:1) u HaGmionaiiTe BelIeneHue rasza. llogorpeiite cierka HpoOHpPKY,
JOKIUTECh KOHIA BBIJCICHUS T'a3a U J00aBbTE HECKOJIBKO Karellb pacTBOPa XJIOpUIa KaJIbLIUA.
[ToueMy He Bbimagaet ocagok CaCO3?

Hanummre  MOJeKkyJnsspHOE M HMOHHO-MOJIEKYJISIDHOE  YPAaBHEHMsS  PEaKIMH
B3aMMOJEMCTBHSI COABI C CEPHOM KHCIIOTOM.

OT4eT 10/1KeH CO/IePKaTh:

1. Ha3BaHue TeMbl IPaKTHUECKON pabOThI;

2. lens paboTsr;

3. BbllloNIHEHHBIE TPAKTUYECKHE 3aJaHUS

4. 3axiroueHue (BBIBOABI MO MPAKTHIECKON paboTe).

OcHoBHbIE HICTOYHHKH HH(pOpMAIIUM:

1. KoHCIEKT JeKIHnii;

2. Epoxun 0. M. Xumus : yd4eOHUK A7 CTY 1. YUPEXKICHHIA cpell. mpod. 00pa3o— BaHUS
/ TO.M. Epoxun. — 18-e usn., crep. — M. : M3marenbCkuii NEHTP «AKaIeMUsD,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., UyBunses P. I'. CipaBounuk 1o
xuMun: yaeoHoe nocooue. — Mocksa:IIpocmekt, 2023. — 160 c.

Pa3nen 5. Knnernyeckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHSA
XHUMHYECKHX PeaKIi
Tema 5.1.CxopocTh XMMHYECKHX peakuuii. XuMH4YecKoe paBHOBecHe
Jlaboparopnasi pabdora Ned mno Teme: «CkopocTth xuMH4YecKol peakuuu. BuusiHue
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pa3iu4HbIX (AKTOPOB OKpY:KawIiell cpeabl HAa CKOPOCTh NPOTEKAHMA XHMHU4YECKHX
peakuuii».

Henb padotel: Pemenue 3ananuii Ha aHanu3 (AKTOPOB, BIMSIIOIMIMX HA U3MEHEHHE CKOPOCTH
XMMHYECKOM peakiuu. Pemenue 3anannii Ha npuMeHenue npuniuna Jle-Ilarense aiist
HaXO0X/ICHUS HAIlPaBJICHUS CMEIICHNS PaBHOBECHSI XUMUYECKON PEaKIMK U aHaIU3 (paKkTOpOB,
BJIMSIIOIINX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHSI.

IIpunoOpeTraemblie yMEeHUS U HABBIKH:

- OcymiecTBIATh TPOGECCHOHATBHYIO IEATENHHOCTh B YCIOBHSIX OOHOBIICHUS €€ IIeeH,
COJIEp’KaHus1, CMEHBI TEXHOJIOTUI;

- [Ipro6pecTu HaBBIKK Ta0OPATOPHON PabOThI, CHOPMHUPOBATH 3HAHHS O KHHETUYECKUX U
TEPMOJMHAMMUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMUYECKUX PEAKIUI
I[IpoxonxuTebHOCTH 3aHATHSA: 2 Haca.

Iopsinok U MeTOAMKA BBHINOJHEHUS 3aaHUI:

3ananmue 1. BeimonHuTe 3a1aHus1, BEIOpAaB BApUAHT 110 COOCTBEHHOMY KEJTAHHUIO.

Bapuanr 1.

1. 3anuimuTe KHUHETUYECKOE YpaBHEHHE [Tl CIEAYIONUX YPAaBHEHUN PeaKIIuii:

S(tB) + O2 (r) = SO2 (1) b) 2S02 (1) + O2 (1) = 2S03 (k)

2. Kak m3menutcs ckopoctsb peakiuu: 2SO2 (1) + O2 (r) = 2SO3 (r) npu yBeTUYCHUH JaBICHUS
B cucTeMe B 2 paza?

3. IIpu Temniepatype 10 °C peakuus npotekaet 3a 5 muH, ipu 20°C — 3a 1 mun. Paccuuraiite
TEeMIEPATypPHbII KO3()PUIIMEHT CKOPOCTH pEaKLUu.

4. B roMOreHHO# cucTemMe ycTaHOBUIIOCh paBHOBecHe: 2S02+02 « 2S0O3 PaBHOBECHbBIE
xumudeckne kommyectBa (Mosib) SO2, O2 u SO3 coorBercTBeHHO paBHsl 0,1, 0,2 , 0,6.
Onpenenure UcxoHbie XuMuueckue konuuectBa SO2 u O2.

5. PaBHOBeCHE CMEIIAETCS B CTOPOHY MCXOJHBIX BEIIECTB IIPH

1) yMeHbIIEHUH J1aBJICHUS

2) HarpeBaHUU

3) BBEJCHHUH KaTaan3aTopa

4) noGaBiieHHH BOJIOPOA.

Bapuanr 2.

1. KoHCcTaHTa CKOPOCTH peaKIuu OMbIIEHUS YKCYCHOATHIIOBOTO Adupa: CH3COOC2HS(p-p) +
KOH(p-p)—CH3COOK (p-p) +C2H5OH(p-p) paBua 0,1 n/monb-MuH. HauansHas
KOHIIEHTpAIUsl YKCYCHOATUII0BOTO Adupa 6bi1a paBHa 0,01 monb/1, a menoun — 0,05 Momb/m.
BrruncnuTe HauanbHYIO0 CKOPOCTh PEaKIMK U B TOT MOMEHT, KOTIa KOHIICHTpaIus 3Qupa cTaHer
pasHoit 0,008 Momb/11.

2. Paccunraiite, BO CKOJIBKO pa3 u3MeHuTcs ckopocts peakuuu H2+C12 = 2HC1 npu
YBEJIMYEHUH JIaBJIEHUs B 2 pasa.

3. Temniepatypubiii KO3 PuIeHT peakiuu paBeH 2,5. Kak ©3MEHUTCS €€ CKOPOCTh TPH
OXJIAKJICHUH PEaKIIMOHHON cMecH OT u3MeHeHust temneparypsl oT 50 °C go 30 °C?

4. PaBHoBecHbIe MOJisspHble KoHIIeHTpauuu CO, O2 u CO2 nocse yCTaHOBJICHHS paBHOBECHS
2CO(r) + O2(r) = 2CO2(r) paBusi 0,3; 0,2 u 0,1 (Mons/aM3) cooTBeTCTBeHHO. PaccuunTaiite
00BEMHYIO JIOJII0 KUCJIOPO/1a B UCXOJHOM ra30BOM cMecH (MCXOAHAsk MOJISIpHAs KOHLIEHTpALHs
CO2 paBHa HyI10).

5. Kyna OyneT cMemmarhesi paBHOBECHE CUCTEMBI C YBEITMUEHUEM TEMIIepaTyphl?

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

3ananme 2. K o1nHaKoBBIM 00beMaM COJISTHOW U YKCYCHOM KHCIIOT 100aBbTE KYCOUKHU IIHHKA.
CpaBHUTE CKOPOCTH ITHX ABYX peakiuuil. OObSICHUTE IPUUUHY pPa3INUuus CKOPOCTEH.

3aganue 3. [lomectute B 01HY poOUPKY KyCOUEK Melia, B IPYTYIO - U3MEIbYCHHBIN Mell U
NpUIedTe OAMHAKOBBIE 00BEMBI COJITHON KUCIOTHI. CpaBHUTE CKOPOCTU PEAaKLUU U OOBSICHUTE
HNPUYHMHY Pa3IAYMsL.

3ananme 4. B mpoOUpKu MON0XNUTE KYCOUKH IIUHKA, OJTHOBPEMEHHO HaJEWTEe OJMHAKOBBIE
00BEMBI PAaCTBOPOB CEPHOM KUCIOTHI pa3HON KOHLIEHTpauu. CpaBHUTE CKOPOCTH ITHX JIBYX
pEaKLHnd.

3aganue 5. [IpuroToBbpTE THAPOKCHUI MEAH, pa3ieite B 2 npooupku. OHy NpoOUpPKy HarpeunTe.
3aMeTbTe BpeMsl, uepe3 KoTopoe nosBUTcs 4epHblit okcua menu (11) mpu HarpeBanuu u 6e3 Hero.
Cremnaiite BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKLUU OT TEMIEPATypHI.

OT4eT 10J17KEH COlePKATh:
1. HasBaHue TeMbI MPAKTHYECKOW pabOTHI;
2. llenb paboThl;
3. BblnonHeHHbIEC TPAKTUYECKUE 3aJaHUs
4. 3axnroueHue (BBIBOABI IO MPAKTHUECKOH paboTe).

OcHOBHbIE MICTOYHUKHU MHPOPMAIIUN:
1. KOHCHEeKT JeKIInii;
2. Epoxun FO. M. Xumus : y4eOHUK TSI CTY. YUPEKISHUN cpea. mpod. oOpa3o— BaHHs
/ TO.M. Epoxun. — 18-e¢ m3a., crep. — M. : M3gaTenbckuii LEHTp «AKaaeMus,
2014. — 400 c.
3. baunos JI. H., Ileppunosa N. JI., FOmamesa JI. B., Uysuises P. I'. CnpaBouHuK 110
xuMuu: yaeOHoe nocodue. — Mocksa:IIpocnekr, 2023. — 160 c.

Pasnen 7. KauecTBeHHBbIe peakuuy 00HAPYKeHUs] OPraHU4eCKUX U HEOPTraHUYeCKUX
BelIECTB

Tema 7.2. O0Hapy:keHUE OPTraHMYECKUX BelIeCTB OTAeJbHBIX KJIACCOB ¢
HCI0JIb30BAHHEM KaUeCTBEHHbIX peakuuii

JlabopaTopnass padora Ne 4 mo Teme: «KauecTBEeHHBIE PEAKIMM HA OPraHUYECKHE
COEIMHEHUS

Henap padorbi: M3yunTh OCHOBHBIE TUIIBI KaueCTBEHHBIX pEaKLUN HAa OpraHUYECKHE
COEJIMHEHUS.

IIpuoGperaemble yMeHuUsI U HABBIKH:

- OcymecTBiATh MPoGeCCUOHANBHYIO JACSITEIBHOCTD B YCIOBUSAX OOHOBJICHUS €€ IeJeH,
COJIepKaHus, CMEHbI TEXHOJIOTUH;

- Ilpuobpectn HaBBIKM J1aOOPAaTOPHOM PadOTHI, cPopMUPOBATH 3HAHHMS OO0 OCHOBHBIX
croco6ax uAeHTU(UKAIIMYA OPTaHUYECKHUX BEIIECTB.

IIpoxonxuTeIbHOCTD 3aHATHS: 2 Yaca.

IMopsinok U MeTOAMKA BHINIOJHECHUSA 3aJaHUIM:

3ananue 1. OGHapy>KeHHE TIIOKO3bI B BUHOTPAHOM HITH sIOJIOYHOM COKE.
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Haneiite B mnpoOupky 4 M BHHOTpagHoro wuiu s0mouyHoro coka Jlo6aBbTe
nocneaoBarenbHo Mo 0,5 M pacTBOpPOB THApPOKcHAa Kanus u cyiabdarta menu (II). Samummre
BaIlM HaOIIOAEeHNUS. 3aKpenuTe MpoOUpPKY B JepiKaTelb, U HarpeluTe ee MIaMeHeM CIIUPTOBKHU 10
U3MEHEHUSI OKPACKH.

3ananue 2. OOHapyXeHHE Kpaxmalia B KapTtodere.

1. Pa3pexnbTe momnepek 1 kimybenp kaprodens

2. Kammaure Ha cpe3 0,5 M1 pacTBOpa MoJ1a ¥ 3alMIINATE Bl HAOIFOACHUSI.

3aganue 3. KauecTBeHHOE ompeneneHUE KHUCIOPOACOACPKAIMIMX OPTaHUYECKUX
COCIMHECHUM.

Bam BbIIaHBI 4 HETIOANMHMCAHHBIE CKISTHKH C PACTBOPAMU CJIEIYIONIMX BEMIECTB: (eHom,
YKCYCHasi KHCIIOTa, TJIMLEPUH, aneTanpaerua. lloamummre Kaxayro CKISHKY (Gopmylioi Toro
BEIICCTBA, PACTBOP KOTOPOTO OHA COJCPXKHUT, eciau Bam manwl cienyromme peakTuBbl: FeCl3,
CuS04 u KOH. [{ns sToro:

1. IIponymepyiiTe mpoOUpPKU YEPHBIM MapKepOM TI0 cTeKity oT 1 10 4.

2. C nmomouiplo J103aTopa MOMECTUTE B 4 OTAENbHBIE MPOOUPKH MO 1 MI pacTBOpa U3
Ka)KJI0H CKJITHKU.

3. Ilpuneiite B kaxxayro mpoodupky 0,5 mu pactBopa xsopuaa xenesa (III). Cnenaiite
BBIBOJI.

4. C nomouiplo /103aTopa IMOMECTUTE B 4 OTAENIbHBIE IIPOOUPKH 10 3 MJI pacTBOpa U3
KaXJI0M CKJISTHKHU.

5. B kaxnyro npobupky npuneite mo 0,5 mi pactBopa menoun u cyiabdara meau (II).
BerpsxauTe  KakIyrd TpOOHMPKY, TPEABAPHUTEIBHO 3aKpbIB WX TMPOOKaMH. 3aIuIIATe
HAOJIO/ICHUS U CIEaliTe BHIBOIBI.

6. OcraBiryrocst IpoOUPKY, B KOTOPOIl HE IPOU3OILIO0 HUKAKUX U3MEHEHUH, 3aKpenuTe B
JepKaTellb U HarpeiTe Ha TUIaMeHU CHUPTOBKU. JIJis BHIIONHEHUS 3a7add 3 peKOMEHIyeTcs
BOCTIOJIb30BAThCS TIAH-CXEMOM pacro3HaBaHUs BeliecTB. Ha mepecedeHnn sUeeK 3amuchiBaiiTe
CBOM HaOJIOJEHMS, B COOTBETCTBUU C KOTOPBIMHM JEJANTE BBIBOJ O TOM, KaKO€ BEIIECTBO
HaXOJMJIOCH B Ipobupke. Eciu npu B3anMoaeiicTBUM BEIIECTB HUYETO HE MPOUCXOINUT — CTaBbTE
IpOYEpK.

3ananue 4. KauecTBeHHOE onpeseneHue Oenka.

B mpoOupky nHameiite 2—3 M pacTBopa Oenka W TNpuOaBbTE HECKOIBKO Kameib
KOHIICHTPUPOBAHHON a30THOM KuCIOThL. HarpeiiTe coaepkumoe MNpoOUPKH, TMPU ITOM
oOpa3zyercs kEnThii ocagok. OxnaguTe cMech U J00aBbTE PACTBOP aMMHUaKa 0 IIEIOYHON
peakiuu (mpoba Ha jakmyc). Uto Habmromgaere? (Okpacka MEpexouT B OPAHKEBYIO). 3aUIINTE
Ballll HAOTIOICHHUS.

3aganue 5. KauecTBeHHOE onpe/ieieHre Oelka.

B npo6upky naneiite 2—3 mi1 pacTtBopa Oenka U 2—3 M1 pacTBOpa THAPOKCUIA HATPHS,
3areM 1—2 mn pactBopa cynbdarta meau (II). YUro nabmonaere? (IlosiBnsierca ¢uoneroBoe
OKpallrBaHue). 3aluInTe Ballld HAOIIOACHHUS.

OT4eT 10JI2KEH COIePKATD:

1. HasBanue TeMbl MIPaKTUYECKOI pabOTHI;

2. llenb paboThl;

3. BrblnonHeHHbIE TPAKTUYECKHE 3aJaHuUs

4. 3axnroueHue (BBIBOABI 110 MPAKTHUECKON padoTe).

31



OcHOBHBIC HCTOYHMKH HH(pOpManum:

1. KOHCHEKT JeKIIHi;

2. Epoxun lO. M. Xumus : yueOHUK AJIs CTY. YUPEXKACHUN cpell. mpod. 00pa3o— BaHUSA
/ TO.M. Epoxun. — 18-e u3a., crep. — M. : U3gaTenbckuii eHTp «AKaaeMusy,
2014. — 400 c.

3. bmunos JI. H., [Tepdunosa U. JI., FOmamesa JI. B., Uysunses P. I'. CipaBouHuK 110
xumun: yaeOHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.
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