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1. IOACHUTEJIBHASA 3AIIMCKA

JlaHHbBIE METOAMYECKHUE YKA3aHU [TPEIHA3HAYAIOTCS JIs OKa3aHUs IIOMOIIY CTyIeHTaM B
BBITTOJIHEHUH MTPAKTUYECKUX PadOT 10 y4eOHOH TUCIHUITIIHHE «XUMUS.

ConepxaHue MPaKTUYECKUX 3aHATUN HAIPABIECHO Ha!

- O60011eHIE, CUCTEMATU3AIHIO, YIIIyOJIeHHE, 3aKPETITICHUE IT0JTyIEHHBIX TEOPETUUECKUX
3HAHUU 110 KOHKPETHBIM TEMaM IUCLUIUIMHBI;

- @OpMHpPOBaHHE YMEHMI IIPUMEHSATH IOJYyYEHHbIC 3HAHUSA HA MPAKTHKE, PEATU3ALUIO
€AMHCTBA NHTEJUICKTYAJIbHOM U MPAaKTUYECKON ACATEIbHOCTH;

- PazBuTHe MHTEIIEKTYaIbHBIX YMEHUH;

- BbIpaboTky npu peleHMH IOCTABICHHBIX 3a7ay TaKUX 3HAYMMbIX KauyecTB, Kak
CaMOCTOSATENIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsi MHULMATUBA.

[IpencraBicHHbIE NMPAKTUYECKUE 3aHATUSA IO JUCLMIUIMHE BBIIOJIHAIOTCS B IPOLIECCE
U3y4EeHUS] TEOPETUUECKOr0 y4eOHOT0 MaTepHaa o TeMaM.

Metoaudeckue yka3aHusl 110 IPOBEACHUIO NMPAKTUYECKUX 3aHITHM OPUEHTUPOBAHBI HA
JOCTHKEHHUE CICAYIOUINX LEICH:

- OKCIIEPUMEHTAJIbHOE IOATBEPXKIECHUE U IPOBEPKY CYILECTBEHHBIX TEOPETHYECKHUX
IIOJIOKEHUH, 3aKOHOMEPHOCTEN;

- OKCIEpPUMEHTaJIbHOE YCTAHOBJICHHE CBOMICTB BEILIECTB, HX KauyeCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTHK;

- DKcIlepUMEeHTaJIbHOE HAOI0/IeHNE Pa3BUTHS SIBICHUH, NIPOLECCOB; - 03HAKOMIICHHE C
METOAMM MPOBEJICHUS dKCIIEPUMEHTA;

- QopmHpoBaHHE NPAKTUYECKUX YMEHMH U HABBIKOB OOpallleHUs C pa3IuYHbIMU
peakTHBaMHu, TpUOOpaMH, yCTAaHOBKaMHU, 000OpYIOBAaHUEM, alIapaTypoi, KOTOPBIE COCTABIISIOT
4acTh IIPAKTUYECKON 0T OTOBKY;

- Pa3BuTHe uccnenoBaTeNbCKUX YMEHUN — (HaOnroAaTh, CpaBHUBATH, aHAJIU3UPOBATH,
yCTaHaBJIMBATh 3aBHCHUMOCTh, J€JaTh BbIBOABI U 00001IeHUsA, 0QOpMIIATH pe3ynbTaThl). OHU
OXBaTBIBAIOT BECh KPYI NPAKTUYECKUX YMEHUH, Ha KOTOpPHIE OpUEHTHpOBaHA JaHHAas
pucuuiuHa. Ilepen BBINOJHEHHEM MPAKTUYECKUX 3aHATUN OCYILIECTBISAETCS MHCTPYKTAXK I10
BBINOJHEHHIO 3afaHuil. [lo okoHUaHUIO pabOT MPOBOAUTCS OOCYX/IEHHWE UTOTOB BBITOJHEHUS
pabot. PopMBbl OpraHU3aLUU CTYJAEHTOB Ha MPAKTUYECKUX 3aHATHAX: (PpOHTaANbHAs, TPYIOBasd,
uHAuBUAYyalbHasd. OLEHKM 3a BBINOJIHEHWE NPAKTUUECKUX 3aHATUHA BBICTABISIIOTCS IO
naTHOANIBHOM cucTeMe (MM B (opMe 3adera) M YUYUTBHIBAIOTCA KakK IOKa3aTeldu TeKyllen
YCIIEBAEMOCTH CTYJIEHTOB. DBBINIONHEHNE NPAKTUYECKUX 3aHATHI TO3BOJIIET pEealn30BaTh
TpeOOBaHUS K YPOBHIO TIOJATOTOBKM BBIYCKHUKOB, HPEABABISEMBIX COOTBETCTBYIOIIUX
craHaapToB. [IpakTHueckue 3aHATHS 3HAYUTEIBHO MOBBILIAIOT Ka4ECTBEHHBIN YPOBEHb 3HAHUU,
MOBBIINAIOT MOTHBALMIO K U3YUEHHIO TUCIUITIIMHBL, Jal0T BO3MOXKHOCTh CTYJIeHTaM OoJiee OJIHO
OCO3HaTh HEOOXOJUMOCTh MPAKTHUECKON 3HAYMMOCTH MPUOOPETEHHBIX YMEHUM, HAaBBIKOB, a
TaKXe UCIOJIb30BaHUE UX B MPO(ECCHOHANBHON AeITEeTbHOCTH.



Pa3zgen 1. OcHOBBI CTPOCHUSA BelIECTBA

Tema 1.1. CTpoeHue aTOMOB XUMHYECKHX 3JIEMEHTOB M IPUPO/Ia XUMUYECKOH CBSI3H

IpakTuyeckoe 3ansaTre Nel no reme: «CTpoeHue aTOMOB XMMUYECKHX 3JIEMEHTOB H
NMPUPOAA XUMHYECKOH CBA3M»

Heas 3ansaTus: I[[03HAKOMUTBCS C COBPEMEHHOM MOJEIBIO CTPOCHHUS aromMa H
JNEKTPOHHOU KoHpurypamueil atoma. V3yunth Takue MOHSTHSA, KaK: BaJICHTHBIC SJEKTPOHBI,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIbHOCTh. PacCCMOTPETh CyIIECTBYIOIINE BUIbI XUMHUUECKOH CBSI3U
(xoBaJIeHTHAas1, MIOHHAs!, METaJUIMYEeCKasi, BOJOPOIHASA) U CIIOCOOBI ee 00pa30oBaHMUsl.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

- OcymiecTBIsATh MPOGECCHOHATBHYIO JIESTEIBHOCTh B YCIOBHUSIX OOHOBJICHUS €€ IIeIeH,
COIEp)KAHUSA, CMEHBI TEXHOJIOTUI;

- CdhopmupoBaTh 3HaAHUSI O COBPEMEHHON MOJEIN CTPOCHHUSI aTOMa, O CYIIECTBYIOLIUX
BHJAaX XUMUYECKOU CBSI3U.

IIpogonxutenbHOCTH 3aHATHS: 4 Yaca.

Ilopsitok U MeTOAMKA BbLITIOJTHEHUS 3a/1aHUIA:

3aganue 1. Uto Takoe aTom u u3 yero oH coctout? [IpuBeaure cxemy npocreiiiieit
MOJIEJIM CTPOCHHUS aTOMa, C YKa3aHHEM YacTHII, BXOISAIINX B cocTaB aToma. [list ka0t u3
YACTUI[ YKAKUTE 3apsil.

3aganue 2. [To xakoii popMysie pacCUMTHIBAETCS COCTaB sifjpa aToMa. Paccunraiite
cocras siapa aromoB xumudecknx reMeHToB: O, N, S, Na, Ca. Uemy uuciieHHO paBeH
MOPSIIKOBBIM HOMEP XMMHYECKOTO 3JIeMEHTa?

3aganue 3. Uto Takoe aTOMHBIE OpOUTAH, KaKUE TPOCTPAHCTBEHHBIC (DOPMBI 11T HUX
xapakTepHbl. CKOJIBKO aTOMHBIX SYEEK U 3JIEKTPOHOB MOMENIAETCS Ha KaX A0 U3 HUX?

3aganue 4. UTo Takoe SHEPreTUYECKHU YPOBEHB, CKOJIBKO aTOMHBIX OpOUTaneit
BMeNIaroT B ceds 1, 2, 3, 4 sHepreTuyeckue ypoBHH?

3aganue 5. UTo Takoe 31EKTPOHHAS U AJIEKTPOHHO-Tpaduyeckas KoHPuUrypamuu aroma?
Pacniummre pacnpeneneHnre 31eKTPOHOB M0 YIHEPTETUIECKUM YPOBHSIM, a TAKKE DJIEKTPOHHYIO U
3JIEKTPOHHO-TpaprUeCcKyr0 KOHGHUTyparuu 1is crieayromux aromos: Li, C, O, Si, S.

3aganue 6. UTto Takoe BaJICHTHOCTD , BAJIGHTHBIE JIEKTPOHBI U
AIIEKTPOOTPHIIATEIHLHOCTE? OnpeieinTe BaJICHTHOCTh KaXKI0TO aroma B coeauHernn: NH3,
H20, CH4.

3aganue 7. /laiiTe onpeaenenus repMmuHam: 1. Xumuueckas cBa3b, 2. loHHas cBs3b, 3.
KoBanienTHast cBs3b (¢ ykazaHueM BUJ0B), 4. Metainmuyeckas, 6. Mounsl, 7. KaTtnosnsl, 8.
AHUOHBI. 3aMoJIHUTE TAOIHITY IO TUIIAM XUMUYECKOU CBS3H:

Xumnueckasi CesasbiBaeM | Kpucramimmdeck | O6pasyromuec | Xapaktepubl | IIpumep
CBA3b ble YaCTHIbI asl pemiéTka fl YaCTUIBI e cBOlicTBa bl
BeIIECTB BelIeCTB

HNonnas cBs3b
KoBanentnas MoJiekyJisipHas
BA3b ATomMHas

MeTa/uinuecka
f1 CBA3b
Bopopoanas
CBSI3b

3apanue 8. Onpenenure BUJ XUMUUYECKOU CBSI3U B COEAMHEHUSX



NaF, SiO2, H2S, HCI, O, BaO, SiFs4, NH3, Bry, O3, Li20, Fe
Od¢opmiienue oTyera:

OTueT 10/17KeH CO/IepPKATh:

1. Ha3Banue TeMbl IpaKTUYECKON pabOTHI;

2. llens paboTHI;

3. BrInonHeHHbIE TPAKTUYECKUE 3aaHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKOM paboTe).

OcHOBHbIE HCTOYHUKH HHPoOpMaALIMHU:

1. KoHCHEKT JIEKIUH;

2. Epoxun FO. M. Xumus : yaeOHHK JUISI CTY. YUPEKACHUHN cpea. mpod. o0pa3o— BaHUS
/ KO.M. Epoxun. — 18-e u3., ctep. — M. : I3narenbckuii neHTp «Akagemus», 2014.

— 400 c.
3. bmunos JI. H., Ilepdunosa Y. JI., FOmamesa JI. B., UyBuises P. I'. CnpaBounuk mno
xumun: yaeoHoe nmocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Pazgen 2. Xumuyeckue peakunu
Tema 2.1. Tunbl XMuMHUYECKUX PeaKIUil

IIpakTuyeckoe 3ansaTue Ne 2 o teme: Tunsl xumudeckux peakunuii. Peakuuun OBP.
MeTtoa 3/1eKTPOHHOT0 DajIaHCa)

Heas 3ansaTusa: V3yunTh KIacCUPUKAIMIO TUIBl XMUMHUYECKHX PEAKIHHA C ydacTHEM
HEOPraHWYECKUX BEIIECTB. HayduTbCs COCTaBICHHIO YpPaBHEHUW pEaKUUd COECIUHEHUS,
paslioxkeHus, 3aMelleHus, OOMEHa, B T.4. PEAKIUWA TOPEHUs, OKHUCICHHUS-BOCCTAHOBJICHUSI.
N3yuuTh: ypaBHEHHMS OKHUCJIEHHUSI-BOCCTAHOBJICHMS, CTENEHb OKUCIEHUS, OKUCIUTENIb U
BOCCTAHOBUTEIb. HayuuThCs COCTaBIATh M YpPaBHUBATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxiuii METOJIOM AJIEKTPOHHOTO OasaHca.

IIpuoGperaemblie yMeHHUsI U HABBIKH:

- OcymecTBisATh NMPOGECCHOHATHHYIO NESITEIHOCTh B YCIOBHUSIX OOHOBJICHUS €€ IeTeH,
COAEp)KaHUsA, CMEHbI TEXHOJIOTHI;

- ChopmupoBaTh 3HaHUA O KIACCU(DUKAIMUA THUIIOB XUMHYECKUX PEaKIUi, HAYYUTHCA
coctaBiaTh peakuun OBP u ypaBHUBaTh X METO0M 3JIEKTPOHHOTO OanaHca.

IIpoaonxuTeIbHOCTH 3aHATHS: 4 Yaca.

IMopsiioK U METOAMKA BHINOJHECHUSA 3aJaHUH:

3ananme 1. UYro Takoe xumudveckasi peakuusi? ComnocrtaBbTe€ Ha3BaHMS THIIA
XMMUYECKON peakluu ¢ onpeneneHuemM: HanmpoTus kaxaoro TepMuHa, OTHOCAILETOCS K Kiaccy
XUMUYECKHUX PEaKIiid, BIUIINUTE HY>)KHOE OTpe/ieICHUE.

A. Peakiuiuy, B pe3yipTaTe KOTOPBIX U3 ABYX U O0Jjiee BEeleCTB o0pa3yercs

1. Peaknuu coequHeHHUSA
OJIHO CJII0KHOE BEIIECTBO

2. Peakuun b. Peakuuu, B pe3ynbTaTe KOTOPBIX M3 CI0XKHOTO BEIIECTBa 00pazyeTcs
pa3JIoKeHUs! HECKOJIBKO HOBBIX BEIIECTB.

B. PeaKL[I/II/I, B PC3YJIbTATC KOTOPBIX ATOMBI IIPOCTOr'0 BEIIECTBA 3aMCIAIOT

3. Peaknuu 3aMeleHus
aTOMBI OJTHOT'O M3 JIEMEHTOB B CJIIOKHOM BEIIECTBE.

I". Peakiinu, B KOTOPBIX JBa CIIOKHBIX BEIICCTBA OOMEHHUBAIOTCS CBOMMHE

4. Peakiuu o0MeHA
COCTaBHBIMU YaCTSIMH.

5. Ox3oTepMuyeckue

peakimm J1. Peakiiuu, mpoTeKaroue ¢ BbIJIETIEHUEM TETUIOTHI.




6. dH0TEpMHUUECKHE

E. Peakuuy, mpoTeKaroUIUe ¢ MOTJIOMEHUEM TEIIOTHI.
peakuuu
7. KataauTnueckue

K. Peakiuu, uaymime ¢ y4acTueM KaTajau3aTopa.
peakuuu
8. HekaTasurnueckue

3. Peakmum, nnymue 6e3 Karaau3aTopa.
peaknuu
9. OKHCINTETIBHO- . Peaxiiuu, MpoTeKaIoOMe ¢ M3MECHCHHEM CTEIICHEH OKHCIICHUS 3JICMCHTOB,
BOCCTAHOBHUTE/IbHbIE  |00pa3yOIINX BEUIECTBA, yYACTBYIOIINE B PEAKITHH.
10. O6paTumbIe K. Xumnueckue peakiiyu, KOTOpbIE IPOTEKAOT OJHOBPEMEHHO B IBYX
peakuuu [TPOTUBOIIOJIOKHBIX HATIPABICHUSX-TIPSIMOM U O0OPAaTHOM.
11. HeoOpaTumbie JI. Xumuueckue peakiuy, B pe3ynbTaTe KOTOPbIX UCXOJHbIE BELIECTBA
peaknuu [MPAKTUYECKU TTOJTHOCTHIO MIPEBPAIIAIOTCS B KOHCUHBIC TIPOAYKTHI.
12. I'omorennnbIe M. Peakuuu, KOTOpBIE IPOTEKAIOT B OJHOPOIHOM Cpee, HAIIPUMEP B CMECH
peakuuu ra3oB WJIU B pacTBOpax.
13. I'eTeporennbie H. Peakuuu, KOTOpbIE TPOTEKAOT MEXKY BEIIECTBAMHU B HEOJHOPOIHOMN
peakunu cpere.

3aganme 2. YKOKUTE TUI KOKI0U peaKknu:
H20 = Ha+ Oy

Na2O + H.O = NaOH;

CO+02=C0g;

SOz + 02 = S0s3;

NHsNO3 = N2O + H20;

KCIO3 = KCIl + O2

ok whE

3aganue 3. Uto Takoe creneHb okuciacHua? PaccunTalite crenenu okucieHus S, N, P, Cr
B MOJICKYJIaX BEIICCTB:

A) H2S03, H2S04, H2S;

B) NO2, NH3, HNO3, NaNO2;

B) K3PO4, P205;

T') CrO, Cr203, K2Cr204, K2Cr207.

3aganue 4. YTo Takoe OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUU, OKUCIUTENIb U
BoccraHoBuTeNnb? PaccraBbre Kkoad¢duuueHTtsl B ypaBHeHuu peakuun OBP  meromom
AIIEKTPOHHOIO OajlaHca, YKa)KUT€ OKHCIUTENb W BOCCTAHOBHUTENb M IMPOLIECCHl OKUCIEHUS U
BOCCTAHOBJICHHS.

!Hen3BecTHbIE CTENEHN OKUCJICHHS CMOTPeTh B Tald/MIe pacTBOpUMOCTH!

P +HNOS + H20 = H3PO4 +NO;

3aganme S. PaccraBbre K03(pduumentsr B ypaBHeHuu peakuun OBP  wmeromom
AJIEKTPOHHOTO OanaHca, YKaKUTE€ OKHCIMTEIb M BOCCTAHOBHMTENb U IMPOLECCH OKUCICHHUS M
BOCCTAHOBJICHHS.

!HensBecTHble CTeNeHN OKUCJIEHUS CMOTPeTh B Tal/uIle pacTBOpUMocTH!

H2S04 +Mg = MgSO4 + SO2+ H20.

3ananue 6. PaccraBpre KOdbduIHMEeHTHI B ypaBHeHuUU peakiuu OBP  meromom
AIIEKTPOHHOTO OanaHca, YKaXUTE€ OKHCIMTEIb M BOCCTAHOBHTENb M IMPOLECCH OKUCICHHUS U
BOCCTAHOBJICHMSI.

!Hen3BecTHbIE CTENEHN OKUCJICHUS CMOTPeTh B Tald/MIe pacTBOPUMOCTH!



FeCl2 + O2 + HCI = FeClz + H20;

3aganme 7. PaccraBbre K03(pduumentsr B ypaBHeHuu peakuun OBP  wmeromom
AJIGKTPOHHOTO OallaHCa, YKaKUTE OKHUCIUTEIh W BOCCTAHOBHUTENb M IMPOILECCHI OKUCIICHUS U
BOCCTaHOBJICHHS.

!HeusBecTHBbIE CTENEHN OKHCJIEHUSI CMOTPETh B Ta0JiuIle PACTBOPUMOCTH!

Na + HNOs3(p) = NaNO3 +NH3 +H:20;

3ananue 8. PaccraBpre KOdbOduIHMEHTHI B ypaBHeHHWU peakiuu OBP  meromom
3JICKTPOHHOTO OajaHca, YKOKUTE OKHUCIUTEIh M BOCCTAHOBUTEIb M IPOIECCHI OKUCIEHUS W
BOCCTAaHOBJICHHS.

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

3aganme 9. PaccraBere k03(pduumentsr B ypaBHeHuum peakuun OBP  wmeromom
3JIEKTPOHHOro OajaHca, yKaKUT€ OKHCIUTENIb U BOCCTAHOBUTEIb U IPOLIECCHI OKUCIEHUS U
BOCCTaHOBJICHHUS.

!Heun3BecTHbBIE CTENEHU OKUCJIEHUSI CMOTPETh B Ta0JIMIle PACTBOPUMOCTH!

P +HNOS3 + H20 = H3PO4 +NO;

3aganme 10. PaccraBpre koddpdunments: B ypaBHeHuun peakmuun OBP  wmeromom
AIIEKTPOHHOTO OanaHca, YKa)KUTE€ OKHCIUTEIh M BOCCTAHOBHTENb M IMPOIECCH OKHCICHHS M
BOCCTaHOBJICHHUSL.

!Heun3BecTHbIE CTeNIeHN OKHCJIEHUSI CMOTPETh B Ta0JIMIle PACTBOPUMOCTH!

Fe203 + CO = Fe + CO2

OTt4er 70/1K€eH CONEPKATH:

1. HaszBanue TeMbl IPaKTUYECKOM padoThI;

2. Lenb paboTsr,

3. BrImonHEHHBIE TPAaKTUYECKUE 3a/1aHUS

4. 3axmroueHue (BBIBOBI IO MPAKTHYECKOM paboTe).

OcHoBHbIE MCTOYHMKH HH(pOpManum:

1. KoHcnekt nekuui;

2. Epoxun FO. M. Xumus : yaeOHUK JUIS CTYJ. YUPEKICHUN cpel. mpod. oOpa3o— BaHUS
/ KO.M. Epoxun. — 18-e u3z., ctep. — M. : I3narensckuit neHTp «Akagemusi», 2014.
— 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YUyBmnse P. I'. CipaBoyHHK 110
xuMuH: yueoHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Paznen 3. CtpoeHue u cBoiicTBAa HEOPraHN4YeCKNX BellecTB

Tema 3.1. Knaccupukanusi, HOMEHKJIAaTypa M CTPOCHHE HEOPIaHMYECKHUX BeIeCTB
IIpakTuyeckoe 3anaTHe Ne 3 o Teme: «Kiaccupukanus, HOMEHKJIATYPa M CTPOeHHe
HEOPraHU4eCKUX BellecTBY.
Hean 3ansaTusa: M3ydnTs HOMEHKIIaTypa HEOPraHUYECKUX BelecTs. Hayunrscs pemars
IOPaKTUYEeCKHE 3aJaHus MO KiIacCHU(UKalMM, HOMEHKJIAType U XHMMHUYECKMM (opmysam

HEOPraHMYECKUX BEUIECTB PA3IMUHBIX KJIACCOB (yrapHbIi ra3, yriaeKuciablii ra3, aMMHaK, TaiieHas
-



U3BECTb, HETralleHas W3BECTh, NMUTHEBAs COJla U APYTUX): HA3bIBaTh U COCTABISTH (HOPMYIIbI
XUMUYECKUX BEILECTB, ONPEIEATh MPUHAICKHOCTD K KJIaccy.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcyuiecTBIATh MPO(ECCHOHANBHYIO JCSITEIbHOCTh B YCIOBUSAX OOHOBICHUS €€ Iieneid,
COJIepKaHUs, CMEHBI TEXHOJIOTHIA;

- CopmupoBaTh 3HaHUS O HOMEHKJIATYpe HEOPraHUYECKUX BEILECTB.

IIpono/KuTEeIbHOCTD 3aHATHSA: 6 YaCOB.

IMopsinok U MeTOAMKA BHINIOJHEHUS 3aJaHMI1:

3apanmne 1. KakoBa ocHoBHas kiaccuukanus Heopranudeckux semiectB? IlpuBeaure
IIPUMEPBI Ka)K10M TPYIIIIBL.

3aganme 2. Uto Takoe KHCIOTBHI, OCHOBaHHMA M coiu? KakoBEI HMX OCHOBHEIE
XapaKTepUCTUKU?

3apanme 3. Kak xmaccupuuupyrorcs okcuabl? IlpuBenuTte npuMepsl KUCIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB.

3ananne 4. KakoBbl OCOOCHHOCTM KacCH(MKALMU CIOXKHBIX BELIECTB M KaK OHHU
OTJIMYAIOTCS OT MPOCTHIX?

3aganue 5. YcTaHOBUTE COOTBETCTBUE MEX/ly Ha3BaHUSMU BEIIECTB U UX (popMynamu.

Ha3Banue BemecTBa Xumuueckas popmyJia
A) cynabdua HaTpUst 1) Na2S
B) ruapocyabdat HaTpus 2) NaHSO4
B) cyabgat HaTpusi 3)NaHSO3
I') cyasdur HaTpus 4) Na2S03
6) Na2SO4
6) Na2SO4

3aganue 6. 3anm0THATE HUKE IPUBEACHHYIO TA0IMILY

';H,IHHII(‘: BOCCTAHOBHTDb HEAOCTAKLIHE 3ANHCH B KJIETKAX

Bapuant Dopmynul Haspanme xncnoter | Kucnornerii ocratok (Ko) | Hassanne Ko
KHCIIOT

1 HF

1 2 XJIOPOBOJOPOIHAS

4 cynbhun

II 5 cepHas

6 NO

7 kapOoHaT

m g H.SO

9 PO




3ananue 7. 3anumuTe B TeTpaau (popMyJibl CJAeIYIOIMX COeIUHEHUI.
CoennneHus:

. Oxcup Kanbius

. Oxcup yriepona (IV)

. Oxcup mapranua (1)

. Okcup xenesa (1)

. Okcup cepebpa

. Oxcup 6poma (VIII)

. Oxcun menu (1)

. Oxcun azota (V)

9. Okcup 6opa

10. Okcua Bosopoaa
Coennnenus:

. 'mapoxcun Gapust

. 'mapoxkcua xpoma (I11)
. T'uapokcun amroMuHUS
. 'mapokcun xenesa (1)

0 NN Nk W~

. bpomun xagmus (II)
. CuMkaT alroMUHUS
. [lepmanranar kanus
. Hutpur xenesa (I1I)

00 NN U AW

OT4er g0/1K€eH CONEPKATH:

1. HaszBanue TeMbl IPaKTUYECKOM padoThI;

2. llens paGoThI;

3. BrInonHeHHBIE NPAaKTHYECKUE 3a/1aHUS

4. 3akitoueHue (BbIBOJBI 110 IPAKTHUECKOM padoTe).

OcHOBHBbIE HCTOYHHKH HHPOPMAIUHA:

1. KoHCHEKT JeKIHii;

2. Epoxun FO. M. Xumus : yaeOHUK JUIS CTYJ. YUpEKISHUN cpe. mpod. oOpa3o— BaHUS
/ KO.M. Epoxun. — 18-e u3., ctep. — M. : I3narensckuit neHTp «Akagemusy», 2014.
— 400 c.

3. bmunos JI. H., Ileppunosa U. JI., FOmamesa JI. B., YUyBunses P. I'. CnpaBounuk 1o
xumun: yueoHoe nmocodbue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Tema 3.2. PU3uUK0O-XMMHUYECKHE CBOIICTBA HEOPraHNYECKNX BelleCTB

IIpakTuyeckoe 3anatue Ne 4 mno Teme: «DU3UKO-XMMHYECKHE CBOMCTBA
HEOPraHM4eCKMX BellecTB»

Henapr 3ansitusi: V3yuyuTh XapakTepHble XUMHUYECKHEe U (U3MUECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, OCHOBAHMUM, KUCIIOT, cojerd U Jap. HayuuTbcs cocTtaBisTh
YpPaBHEHUN XMMHUUYECKUX PEAKLMN C YYaCTHUEM IPOCTBIX U CIOKHBIX HEOPIaHUYECKUX BELIECTB:
METAJIOB W HEMETAJIOB, OKCHUJOB METalIOB, HEMETa/NIOB M aM(OTEPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN M aM(OTEPHBIX THAPOKCUIOB; HEOPTaHHMUYECKUX COJICH,
XapaKTEPU3YIOIINX UX CBOMCTBA.



IIpuoOperaeMblie yMEHUS U HABBIKH:

- OcymiecTBIsATh MPOGECCHOHATBFHYIO JIESTEIBHOCTh B YCIOBUSIX OOHOBJICHHUS €€ IIeIeH,
COIEp)KaHUsA, CMEHBI TEXHOJIOTUI;

- CdopmupoBaTh 3HAHUS O (PUIUKO-XUMUYECKUX CBOMCTBAX pa3HBIX  KJIACCOB
HEOPraHUYECKUX COCIMHEHUN.

IIpogonxutenbHOCTH 3aHATHS: 4 Yaca.

IMopsinok U MeTOAMKA BHINIOJHEHUS 3aJaHMI1:

3apnanue 1. Kakue oOmue Qu3nyeckue M XMMHUUYECKHE CBOMCTBA XapaKTEPHBI IS
MetauioB? [IpuBenure npuMepsl METAIUIOB, WIUTIOCTPUPYIOIIKUX 3TH CBOMCTBA.

3aganue 2. Kakue oOuime Qu3nyeckue M XUMHUYECKHE CBOWCTBA XapaKTEpHbI IS
HemetayioB? [lpuBenurte mpuMepbl HEMETAIIOB U OOBACHUTE, KaK UX CBOMCTBA OTIMYAIOTCS OT
CBOICTB METAJLJIOB.

3aganme 3. OnuiuMTe OCHOBHBIE CBOMCTBA OKCUAOB. KakOBBI pa3nuuus MeExIy
KHCJIOTHBIMH, OCHOBHBIMHU U aM(doTepHbIMH OKcuaamu? [IpuBeauTe npuMepsl Kaxa0ro THIIA.

3apanue 4. Uto Takoe ruJpOKCUABI U KAKOBBI UX OCHOBHBIE XUMHUYECKHE cBoMcTBa? Kak
TUAPOKCH/IBI B3aUMOJICUCTBYIOT C KUCJIOTaMu U cosisimu? [IpuBeauTe mpuMepsl peakiui.

3aganue 5. KakoBbl OCHOBHbBIE XapaKTEPUCTUKU KUCTOT? OOBACHUTE, UYTO TAKOE CHIIbHBIE
U ci1a0ble KUCIIOTHI, M IPUBEIUTE MIPUMEPHI JUIsl Kaxka0u Kareropur. Kak ux cBoicTBa BIMSIOT Ha
noBe/ieHue B pacTBope?

3aganmne 6. Onmmmre cBoiicTBa coneil. Kak oHM 00pa3yroTcs, W Kakue THIBI PeaKkIuit
HPUBOJAT K UX oOpazoBanuio? [IpuBeauTe mpuMepsl pa3iIMyHbIX cOJiel U UX IPUMEHEHHUSI.

3aganue 7. [IpuBenuTe nprMepsl OKCHIOB: a) KUCIOTHBIX; 0) OCHOBHBIX; B) aM()OTEPHBIX;
I') HecoseoOpa3yronux (0e3pa3InyHbIX).

3aganue 8. BriBenure GopMyIibl KUCIOTHBIX OKCHJIOB M3 (GOPMYJI CIEAYIOMINX KUCIOT:
HNO2, H3PO4, H2SO4, HNOS.

3aganme 9. HamucaTh ypaBHEHHMS XMMHUYECKUX peakiuii, K OykBaM I' U J| COCTaBUTh
MOHHBIE (POPMBI:

a) H.SO4 + Mg

6) Na2O + HBr

B) H2SO3 + CaO

r) CaCOs + HCI

) AICI5 + AgNOs
e) Ba(OH)2 + SiO:

3aganue 10. OcymecTBUTh IEPEXOJIbI: KATHA — OKCHJ KaIusl — THUIAPOKCH KaTHs —
cynbdat Kaus.

3ananue 11. IlpuBenenanie (HOpMYSIbI HEOPTraHUYECKUX BEHIECTB PACHPENCIUTh 10
knaccam: Oxcunpl, OcHoBanusa, Kucimotel, Comu. HNO3, CO2, KOH, P205, NaNO3, CaS04,
MgO, FeCl3, Cu(OH)2, SO2, HCIO4, BaO, Fe203, LiOH, H2Si03, Ca(OH)2, K3PO4, NaOH,
Sr(OH)2.
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OT4eT 10J17KeH ColepPKaTh:

1. Ha3Banue TeMbl IpaKTUYECKON pabOTHI;

2. llens paboTHI;

3. BrImonHeHHBIE TPAaKTUYECKUE 3a/1aHUS

4. 3axitoueHue (BbIBOJBI 110 IPAKTUYECKOM padoTe).

OcHOBHbIE HCTOYHUKH HHPOpMaALIMHU:

1. KoHCHEeKT JeKIIHii;

2. Epoxwun 0. M. Xumus : ya9eOHHK I CTYA. YIPEKISHUN cpel. mpod. oOpa3o— BaHUS
/ KO.M. Epoxun. — 18-e u3., ctep. — M. : I3narensckuit neHTp «Akagemus», 2014.
— 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBmise P. I'. CnpaBoynuk 1mo
xuMHH: yuebHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Pa3znean 4. CTpoenue U CBOiiCTBA OPraHNYeCKUX BellecTB
Tema 4.1. Knaccudgukanus, CTpoeHHe © HOMEHKJIATYPA OPraHUYeCcKHX BellecTB

IIpakTnyeckoe 3ansatue Ne 5 mo reme: «Kinaccupukanus, cTpoeHne 1 HOMEHKJIATypa
OpPraHu4ecKNX BelecTB»

Heab 3anaTHA: V3ydUTh HOMEHKIIATYPY OPraHMYECKUX  COCAUMHEHUM  OTHENbHBIX
KJIaCCOB (HACBHIIICHHBIC, HECHACBHIIICHHBIE W apOMAaTHYECKUE YTJIEBOJOPOJIbI, CIHPTHI, (EHOIBI,
albJErU/Ibl, KETOHbI, KapOOHOBBbIE KHCIOTHI U Jp.) HayunmTbcs cOCTaBIEHUIO MOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHMUYECKUX BEIIECTB OTJEIBHBIX KIACCOB, UCTIONB3YS X
HA3BaHUS MO0 CHCTEMAaTHU4eCKOW M TPUBUAIBHOW HOMEHKJIAType (ITWJICH, alleTUJIeH, TIHUIepUH,
dbenon, Qopmanbaerun, YyKCycHas KHUCIOTa, DNHNKH). PacueTsl mpocTeifmeit ¢GopMysl
OpPTaHUYECKON MOJIEKYIIbI, UCXO/s U3 DIIEMEHTHOTO cocTana (B %).

IIpuoOperaembie yMEHUSI M HABBIKM:

- OcymecTBisATh NMPOGECCHOHATBHYIO JESITEILHOCTh B YCIOBHUSX OOHOBJICHUS €€ IIeNeH,
COAEp)KaHUsA, CMEHbI TEXHOJIOTHI;

- ChopMupoBaTh 3HaHNUS O HOMEHKJIATYpe OpraHN4YE€CKHX BELIECTB.

IIpoxonmxurenbHocTh 3aHsTHA: 4 Yaca.

IMopsiioK ¥ METOAMKA BHINOJHECHUSA 3aJaHUH:

Homenkaatypa — 3T0 cucteMa Ha3BaHH, ynoTpeOIsIomuxcs B Kakoii-mudo Hayke.

Msbl OyaeM 3HAaKOMUTBCS C OCHOBaMH  ()OPMHUPOBAHMS HA3BaHUN OPraHUYECKUX
COEIMHEHUH 110 MEXTYHAPOIHON HOMEHKJIIATYpE.

Kpome mexnyHapoTHON HOMEHKIIATyphl B OPraHUYECKOM XUMUU HCIOJIB3YFOTCS:
TpUBHAJIbHBbIE (HCTOPHYCCKH CIIOXKUBIINECS) HA3BaHWS: YKCYCHas KHCJIOTa, TIHIEPHH (OT
rped. glykys - cnagkumii), popmansaerun (ot nart. formika — mypaseit). XuMuku u ceiigac pesko
Ha3bIBAIOT alleTHJIEH 3TUHOM, a MyPaBbUHYIO KUCJIOTY — METAaHOBOM.

PannonanbHass HOMEHKIJIATypa, COTJIACHO KOTOPOW COEAMHEHHE PacCMAaTPUBAIIOCH KaK
MPOU3BOIHOE HanboJyiee TUIIMYHOTO MPEICTABUTENS Kacca: METHIIAIETHUIICH, TUMUTHIITUIICH U
ap.

Uucino opraHM4eCcKUX COEAUHEHUN pPACTET B I'€OMETPUYECKOM MPOIrpeccur. XUMHUKam
pa3HBIX CTpPaH CTaj0 TPYAHO OOLIATHCS, MOCKOJBbKY OJAHM M T€ K€ BELIECTBA MMENU pa3HbIe
Ha3BaHUs, a MOJ OJHMM HA3BAHHMEM MOJPa3yMEBaJIU HECKOJIbKO BELIECTB. XMMHUKHU BCEX CTPaH,
BXO/SIIHMX B MeXIyHapoIHBIN cOt03 Teopernueckor u nmpukinaanon xumuu (MIOITAK) cozmanu
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CIIEIUATLHBI KOMHTET, KOTOPBIM BBIPAOOTATI OCHOBBI €OUHOU 0114 6CeX OpP2AHUUECKUX
eeuiecme HOMEHKJIATYPbl. DTy HOMEHKJIATYPY Ha3bIBAIOT MEXKIYHAPOIHON HIIM HOMEHKIATYpOi
HIOITAK.

OCHOBBI MEKITYHAPOAHOH HOMEHKJIATYPbI OPraHUYeCKUX COeTUHEHM .

B tabnune 5.1 mpuBeneHa HOMEHKIIATYPa OCHOBHBIX KJIACCHI OPTaHUYECKUX COCTUHEHUI.

-
|

| Haspamme | PYREUHOHAIL- | '
| kaacea  |HA% TPYINa wiM IIpumep | Hasganne |
& HaJIHYHe COeXHHEeHHK A | COCAMHCHMUSA |
| COCIMHEHHH = ‘ |
g KPAaTHOH CBSI3H ‘ s
| ANKaHsl, Bee eaisu C—C |CH,CH, Dran
l C.H,, .2 OMHAPHBIC
\ TS 1
Anxensl, Onna asoitnas  |CH,=CH, dren \
C,H,, esszp C=C ((ornnen) |
ANTKUHBI, Onma Tpoitmas |CH=CH DrHE
C.H,, ceasp C=C (auernien)
———————————————— e —————————————————————————————————————————————————————————————— ]
Anxanmenst, |Ilse apoiinpie  |CH,=—~CH—CH=CH, |Byra-
C.H,,.» CBA3H |- 1,3
Crnuprel —OH CH,;CH,—OH grarauon
MHAPOKCHILHAS ‘
o . PR St Aok |
IIpocrere == CH,CH,—O0—CH,CH; HOusruno-
a(hupkl OKCHUI'pynImna BBI 2hHp,
9TOKCHATAH
Ansaernabl | —C—H /O chycubn‘i
I CH,—C. |anbAeruA,
0 ol laiss
ATaHAJNb
KapOboHHUIBHAA
Keroust —C— CH,—C—CH, | AnieToH,
I IpONaHOH
0) 0
KapOOHHJIbHASA
Kapbonosnie /0 20 Yreyenas
KHCJIOTHI —C\ CH,— C\ KHCJIoTa,
OH OH aTaHoBaA
KaphoKCHIIbHAS ReNOsA
CrnoskuBIC ~0 /0 MeTHJIOBBIH
aupsI —C—0— CH,—C a(up yKCyC-
" SO0—CH it x
CIIOKHO- 3 HOH KHCIO0-
ahupHasn Thl, METHJI-
amerar

Tabnuia 5.1 OcHOBHBIE KJIACCHI OPTAHMYECKUX COCTUMHEHUN

AJITOPUTM COCTABJICHUS] HA3BAHHUS OPraHMYECKHUX COCAUHCHUI:

1. BeiOpathk camyto JJIMHHYIO YIJIEPOIHYIO LEIb;

2. IlponymepoBaTh €€ ¢ TOH CTOPOHBI, K KOTOpPOW ONMXKE paJuKaibl, WIA CTapIIHii
3aMEeCTUTEINb, WK KpaTHas CBS3b (B 3aBUCUMOCTH OT Kjlacca BELIeCTBa );

3. VYkazatb B npegpuxce (Te XKe TPHUCTABKH, HO CcHEHUPUUECKHE, XUMHYECCKHE)
MOJIOKEHHE (HOMep aroma YIJepoja) W Ha3BaHHME pajuKaia, 3aMEecTHTENs,
(YHKIIMOHATEHOM TPYMIBI B aj1()aBUTHOM MOPSIKE;
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4. 3anmcaTh KOpEHb, COOTBETCTBYIOIINUMA YUCITY aTOMOB yTIJepo/a B TJIABHOU IICTIH.

5. Ecimum ecte naBOiHAas CBsA3b, TO TOCIE KOPHS TOCTAaBUTH cy@gurc  -eH c
yKa3aHHEM IIO0JIOKEHUS CBSI3U B IICTIN; JUIsI TPOWHOW CBSI3U UCIOJB30BaTh cypurc -
uH. Ecnu kpaTHBIX cBsA3el HET — cyghpukc -aH;

6. Ilocne sToro ykaszarb cypdukc, COOTBETCTBYIOIIHIA KETOHY, IbJETUAY HIIU KUCIIOTE,
€CJIM €CTh COOTBETCTBYIOIINE (DYHKIMOHAIBHBIC IPyNbl. {711 KETOHOB yKa3bIBaeTCS
NOJI0KeHHE (QYHKIIMOHAIBHOM IPYIIIBI;

7. Eciau B BemecTBe HECKOJIIBKO OJMHAKOBBIX PaJUKAJIOB, 3aMECTHTENEH, CBA3CH HIIH
(GYHKIMOHATIBHBIX TPYNI, TO OHM HAa3bIBAIOTCS BMECTE, C HCIOJIb30BAHHEM
YUCIUTENBHBIX: 2 — 1, 3 — TpH, 4 — TeTpa W T.1;

8. Ilpu Hanmucanuu Ha3BaHUs Bce HU(PBI OTICIAIOTCS APYT OT PYyTa 3aIsAThIMU, a OT OYKB
— neucamu.

[Ipumep:

5 4 3 2 1
CH3z— CH-CH - CH - COOH
o
CHs CHsz NH:

2 -aMHHO — 3,4 — OuMETHIIIIEHTAHOBAsI KUCIIOTA.

1.ITockonbKy B TTIABHOM LIETIH MSITh aTOMOB YIJIEpO/ia, OCHOBA HAa3BaHUS - IEHTAH.

2. B wmonekyne ects (ynkiuonanbHas rpymma — -COOH kapOokcunpHas . Ha eé
NPUCYCTBUE YKa3bIBAaCT -OBasi KHCIIOTA.

3. B rmaBHOW 1menu ecTh TPU  3aMECTUTENA: aMHMHO —Tpynma, e€ TOJO0XKEeHHe
yKa3plBaeTcsl LM(poH 2, 1 JaBe METHJIbHBIE TPYIIbl. Ha YuCliO METHMIIBHBIX TPYNN YKa3bIBaeT
YacTHIIa Ou-, a Ha MOJIOJKEHUE B Lenu udpsl 3,4. Mexny udpamu ectsb 3ansaTast, Ludpsl oT OyKB
OTJeNIeHb! AerucoM.

3apanme 1. Hanumure cTpykTypHBIE POPMYIIBI COETMHEHUN IO MX Ha3BAHUSIM:

1. 2,5-guMmermirexces-3;
2. 2-MOHOMETHII-3,5-TUTTPONTMITHOHAH;
3. 2,5 - numeTwi - 3-HUTPOTEeKCaH;
4. 2,3-muxyioprekcaHoBasi KHCIIOTa,;
5. 2 -amuHOOyTaH.
3ananme 2. Hanumure cTpyKTypHBIE (OPMYIIBI BCEX COEIMHEHHI COCTaBa:

1. CeHuy;
2. CsHi110H;
3. CsHi11NO..

3apanue 3. "Tpernii mumHUR"

1. ajskuH, HUTPOCOEAMHEHUS, AJIKEH;

2. OyTeH-2, meHTeH-3, OyTaHab,

3. meHTuH-1, neHTagueH-2,3, ICHTaH.

3aganue 4. [Togbepute K TEKCTY MPaBUILHBIN TEPMUH OTPEICIICHUS TTOHSITUS:

1. ... - BemecTBa, OMHAKOBKIE [0 COCTaBY, HO Pa3HbIE 10 CTPOCHHUIO;

2. ... - OTO psAN COCTUHEHHH, CXOIHBIX MO CBOEMY CTPOCHHIO M XUMHYECKUM
CBOMCTBaM, KOTOPBIE OTIUYAIOTCS APYT OT JIpyTra MO0 COCTaBY MOJICKYJI Ha OJHY
iy Heckosbko rpynn CHp;

3. ... - 9TO U30MEPHI, OTIMYAIOIINECS MTOPSIAKOM COCTUHEHHS aTOMOB;
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4. ... - mpexacrasiseT co00l COBOKYMHOCTbh HECHCTEMATHUECKUX HCTOPHUYECKH
CJIO’KUBILIMXCA HA3BaHUW OPTAHUYECKUX COCIMHEHUN
5. ... - DJTO SBJICHHE CYIIECTBOBAaHUS BEUIECTB, HMEIOIIUX OJUHAKOBBIN
KaueCTBEHHBIM M KOJUYECTBEHHBIN COCTaB, HO Pa3IUYHOE CTPOCHUE U Pa3HbIC
CBOICTBA.
3ananme 5. BcTaBuTh NpOIyHIEHHBIE CJI0BA B TEKCT
BoiOpates camyl0 JAIUHHYIO YIVIEBOAOPOJHYIO II€Mb U IPOHYMEpPOBaTb AaTOMBI
(yrnepozna)s Heil. Hymepaniyio HaUMHAIOT ¢ TOTO KOHIA LIETIH, K KOTOPOMY OJInxKe
CTOHT (pamukain). Ha3BaTh pamukansl B ( andasutHOM) mopsiake. Ilepen
Ha3BaHUEM KaXKJIOTO pajJuKaia yka3aTh (HOMep) aTOMOB YriepoJa, ¢ KOTOPhIMHU
CBSI3aHbI TAKUE PAJIUKAIIBIL.
3aganue 6. HazoBuTe mpHUBEAECHHbIE HUXKE YIJIEBOJOPOABI IO MEXAYHApPOIHOU
HomeHkiarype IUPAK:

CH:

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

CH;

CH;

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

CH; CH;

CH; - CH; CH; - CH;

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

CH; CH; CH;

CH;
|
" CH;—-C - CH-CH; - CH; - COOH

CH;

OTueT 70/1K€H CONEPKATH:

1. HasBaHue TeMbl IPaAKTUUECKOH pabOTHI;
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2. llens paboTHI;
3. BBINOTHEHHBIE MPAKTUYECKUE 3aTaHUS
4. 3akmoueHue (BBIBOJBI O IPAKTHYECKOH paboTe).

OcHOBHbIE HCTOYHUKH HHPOpMaALIMHU:

1. KoHCHeKT JeKInii;

2. Epoxwun 0. M. Xumus : yaeOHHK )1 CTY/A. YIPEKICHUN cpel. pod. oOpa3o— BaHUS
/ FO.M. Epoxun. — 18-e uzn., crep. — M. : U3parenbckuii ieHTp «Akamemusi», 2014.
— 400 c.

3. bmunos JI. H., llepdunosa N. JI., FOmamesa JI. B., Uysunses P. I'. CnpaBounuk mo
XxuMHM: yuebHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Tema 4.2. CBolicTBa OPraHUuYeCKUX COeTUHEHH N

IIpakTnueckoe 3ansaTue Ne 6 no reme: «CBOHCTBAa OPraHU4eCKUX COeIMHEHU I

Heap 3anaTusa: V3yuuth CBOICTBA OpraHMYECKUX COEAMHEHUN OTIENBHBIX KIIACCOB:
npenenbHble (allkaHbl U IUKIOAKAHBI), HelpeaeibHble (AJKEHBI, alKUHbl U aJKaJucHbl) U
apOMaTHUYECKHE YTIIEBOAOPOIbI, CIUPTHI U (DEHOJIBI, KAPOOHOBHBIE KUCIOTHI B 3(DHUPHI, aTbACTHIBI
Y K€TOHBI, aMUHBI 1 aMUHOKUCIIOTHI, BRICOKOMOJIEKYJISIpHBIE COeIMHEeHUsI. HayduThCs BBITIOTHATD
3a/IaHKSI HA COCTABJICHUE YPABHEHUI XUMUYECKUX PEAKIMHI C yJaCTHEM OPTaHHMYECKUX BEIECTB
Ha OCHOBaHWU MX COCTaBa U CTPOCHMUS.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcymiecTBIATh NPOGECCHOHATBHYIO ESTENBHOCTh B YCIOBUSIX OOHOBJIECHHUS €€ IIeNeH,
COJIepXaHusl, CMEHbI TEXHOJIOTU;

- ChopMupoBaTh 3HAHUS O CBOMCTBAX OPraHUYECKHUX BEIIECTB.

IIpogonxuTenbHOCTH 3aHATHS: 4 Yaca.

IMopsiiok U MeTOAUKA BBINOJIHEHUS 3aJaHMIA:

3apanue 1. Uto Takoe ankaHbl? 3amuIIMTe OCHOBHBIE CBOWCTBA JAHHOTO KJlacca B
Tabnuiy 6.1

Tabnumna 6.1 — XuMuueckue cBOWCTBa aJIKaHOB

Tun peakuuu YpaBHeHHE peakuuu
1. Peakuuu 3amenieHust
2. Peaknium okuciaeHUS
3. Peakuiuy TEpMHUYECKOTO Pa3I0KEHUs
4. zomepuzanus
5. Apomaru3zanus
6. AlkaHbI HE 00ECIIBEUMBAIOT OPOMHYIO BOTY
Y pacTBOp MepMaHTraHaTa KaJlus Ipy OOBIYHBIX
YCIOBUSAX
7. Peakunun neruipupoBaHus

3aganue 2. Uto Takoe ankeHbpl? 3alUIINTE OCHOBHEBIE CBOMCTBAa JAHHOIO KJlacca B
Tabnuiy 6.2.
Tabnuna 6.2 — XuMuueckue CBOMCTBA aJIKEHOB

Tun peakuuu YpaBHeHue peakuuu

1. Peakuuu npucoe1uHEHUS
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2. Peakiimu okucieHus

3. Peakuuu nonmmMepuasiuu

4. Anxensl He 00eCIBEUMBAIOT OPOMHYIO
BOJly M pacTBOp IEpMaHraHaTa Kajlusl IpH
OOBIYHBIX YCIOBUSIX

3amanme 3. Uro Taxoe ankuHbI? 3amdIINTE OCHOBHBIE CBOMCTBA JAHHOIO Kiacca B
Tabnuiy 6.3
Taomuma 6. 3 — XuMHUYECKHUE CBOMCTBA AJIKUHOB

Tun peakuuu YpaBHeHHe peakuuu

1. Peaknuu npucoe1uHeHUS

2. Peakmun okucieHust

3. Peakuuu nonumMepuasiuu

4. Peakuuu 3aMeLICHAS

3aganmne 4. Uto Takoe ankaaueHbI? 3aIlUIINTE OCHOBHBIE CBOMCTBA HAHHOTO KJacca B
Tabnuny 6.4
Tabauia 6. 4 — XuMHUEeCKHE CBOMCTBA AJIKAANECHOB

Tun peakuuu YpaBHeHHe peakuuu

1. Peakuuu npucoeguHEeHUs

2. Peakimn okucieHus

3. Peaknuu monmumepuasuu

3aganue 5. Uto Takoe apeHbl? 3aMuIINTe OCHOBHBIE CBOMCTBA JAHHOTO KJlacca B TAOIHILY
6.5
Tabnuma 6. 5 — XuMuyeckue cBOWCTBa apeHOB

Tun peakuuu YpaBHeHue peakuuu

1. Peakunu nmpucoe1MHEHUs

2. Peaknun oxkuciaeHus

4, Peakuuu 3amenieHus

3aganue 6. Uto Takoe ankuHbI? 3amUIINTE OCHOBHBIE CBOMCTBA JaHHOTO Kjacca B
Tabnuiry 6.6
Tabmuma 6. 6 — XuMuyeckue cBOWCTBa CIUPTOB

Tun peakuuun YpaBHeHue peakuuu

1. Peaknun 3amenieHus

2. Peaknuu oxuciaeHus

3. Peakuuu stepuduxanyu

4. Peakuuu neruapaTanyu

3aganme 7. Uro Taxkoe ankuHBI? 3amUIINTE OCHOBHBIE CBOMCTBA JAHHOIO Kiacca B
Tabnuiy 6.7
Tabnuma 6. 7 — XuUMHUYECKUE CBOMCTBA aJIbIECTUI0OB

Tun peakumnu YpaBHeHue peakiuu

1. Peakmuu npricoeIuHEHUS

2. Peakiny nmoauKoHIeHCAIIUT

3. Peakuuu nonumepuasuu
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4. Peakumu 3aMeIIEHUS

5. Peakiuu OKHUCIIEHUS

3apanue 8. Uto Takoe kKapOOHOBBIC KHCIIOTHI? 3alUIIUTE OCHOBHBIC CBOMCTBA JAHHOTO
KJlacca B Tabnuiry 6.8.
Tabnuua 6. 8 — Xumuueckue cBoicTBa KapOOHOBBIX KHCIIOT

Tun peakuuu YpaBHeHHe peakuuu
. Peakunu qucconumanuu

. PeaKHI/II/I COJ'ICO6p330BaHI/I${

. Peakiuu oOpa3oBaHus raioreHaHTuAPUI0B

. Peakumu oOpa3oBaHus aHTHIIPHUIOB

. Peakiinu rajoreHupoBaHus
. Peakuuu ropenuns
Peakmun KaTaJIUTHYECKOr0
BOCCTAHOBJICHHUS

3apanue 9. OCyniecTBUTE CIACAYIOMINE IETIOYKH MPEBPAIICHUH:

1
2
3
4
5. Peakiuu atepudukanun
6
7
8

0]
1 2 3 l

a) C2H6 ‘—)C2H4 —')CzHSOH —)CH3 —-C-H

tO

1) C,Hg —C,H, +H,
2) C2H4 + H20 —> C2H50H

0
3) C,HsOH + [0]— CH3--C/(H+ H,0.

l 2
6) C,H;OH—>C,H,—>CO,

OTuer q0/1K€eH CONEPKATH:

1. HasBaHue TeMbl IPaKTUUECKOH pabOTHI;

2. llenb paboTsr;

3. BrImonHEeHHBIC TPAaKTUYECKHE 3aaHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKOH padoTe).

OcHOBHbIE HCTOYHUKH HHpoOpMaAIMHU:
1. KoHCHeKT JeKInii;
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2. Epoxwun 0. M. Xumus : yaeOHUK )1 CTYA. YIPEKIECHUN cpe. pod. oOpa3o— BaHUS
/ FO.M. Epoxun. — 18-e uzna., crep. — M. : M3garenbckuii HeHTp «Akanemusiy, 2014.
— 400 c.

3. bmunos JI. H., llepdunosa U. JI., FOmamesa JI. B., Uysunses P. I'. CnpaBounuk mno
XuMuu: yueoHoe nocodue. — Mocksa: Ilpocnekt, 2023. — 160 c.

Pa3nen 6. lucnepcHble cucreMbl. PacTBopbl
Tema 6.2. IlonsiTue 0 pacTBopax

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

Heas 3aunsitusi: M3yueHwe IUCHEPCHBIX CHUCTEM H  (AKTOPOB HX YCTOHYHMBOCTH.
3HAKOMCTBO C [MOHSATHSIMU pAacTBOPEHHUE, pacTBOPbl U CIOCOObI HX IPUTOTOBIICHUS.
PactBopumocTs. MaccoBast 105151 paCTBOPEHHOT'O BEILLECTBA.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcymecTBasATh NPOGECCHOHATBHYIO JIEATEIBHOCTh B YCIOBUSIX OOHOBJICHHS €€ IeNeid,
COJIepXaHUsl, CMEHbI TEXHOJIOTUH;

- ChopMupoBaTh 3HaHUS O CBOMCTBAX IUCIEPCHBIX CUCTEM U PACTBOPOB.

IIpogonxutenbHOCTH 3aHATHS: 4 Yaca.

Ilopsinok u MeTOAMKA BBINIOJTHEHUS 3aJaHUI:

3apanue 1. Yto Takoe nucriepcHas CUCTEMA, KAKUE TUITBI JUCTIEPCHBIX CUCTEM BbI 3HaeTe?
HazoBure M KpaTko oOxapakTepu3yMTe OCHOBHBIE THUIIBI JUCIEPCHBIX CHCTEM (HAmpumep,
a’pO30JI1, IMYIBCUHU, CYCTICH3UN ). 3anoaHuTe Tadauiy 7.1.

Tabnuma 7.1 — Knaccudukanusi TuCepCHBIX CUCTEM

JAucnepcuoHHas cpeaa AucnepcHas gasa IIpumep cucrem
I'as I'a3
AKuakocrb
Teepaoe BeuecTso
Kuakocth I'a3
AKuakocrb
Teepaoe BeuecTso
Teepaoe BeunecTso I'a3
Kuakocrb

Teepaoe BeuecTso
3aganue 2. Uto Takoe pacTBOp, paCTBOPUTEIIb U PACTBOPEHHOE BEILIECTBO?

3apanue 3. Uto Takoe KoHIIEHTpauus pacTBopa? Kak MOKHO BbIpa3uTh KOHIEHTPAIUIO?

3aganue 4. KakoBbl OCHOBHBIE CIIOCOOBI BBIPRKEHUS KOHIIEHTpAIMH pPacTBOPOB?
Ha3oBure HECKOJIBKO METOIOB (HAaIIpUMEpP, MaccoBasi A0, MOJISIpHAsE KOHLIEHTpALUs).

3apanue 5. Uto Takoe HachleHHbINH pacTBOp? Kak ero MOXHO nmoayduTs?

3aganue 6. Pemute 3anaqy: Berancianre MaccoByro JIOJIIO0 pacTBOpa, KOTOpasi MoidydaeTcs
npu pacTBopeHuH 15 rpaMMoB kapOoHaTa HaTpus B 250 rpamMmax BOJIBI.

3aganue 7. Pemnte 3amady: BeluncinTe MaccoBylO JOMIO XJIOPHUJA HATpUs, KOTOpPas
noxy4aercs npu pactBopeHun 50 rp. noBaperHoi conau B 400 rp. BOIbI.

3aganue 8. Pemnte 3anauy: Kakas MaccoBast 10715 pacTBOpa IOJy4UTCS IPU CMEIIUBAHUN
300 rp. BoabI U 25 Tp. THAPOKCUIA HATPHUS.
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3apanue 9. Pemnre 3anauy: Beiunciante MacCoByIo 10110 pacTBOpa, KOTOpask MOJIy4aeTcst
nipu pactBopeHuu B 550 rp. Boabl 42 rp. XJIOpUJa KAJIbIUA.

3apnanue 10. Pemmre 3amauy: B 150 rp. Boawl pactBopmiin 17 Tp. HUTpaTa Kajus.
BbruncnuTe nony4eHHy0 MacCOBYIO JIOJIO PacTBOpa.

3apanue 11. Pemure 3anauy: K 800 rp. Bonasr nodasuiu 25 rp. xiopuna 6apus. Kakosa
MaccoBas JI0JIsl BEIIECTBA B MOJYYSHHOM PacTBOPE.

OT4eT 10J17KeH ColePKaTh:

1. HasBaHue TeMbI IPAKTUIECKOH PabOTHI;

2. lenb pabortsr;

3. BrInonHeHHBIE TPAKTUYECKUE 3aTaHUS

4. 3axmroueHue (BIBOJBI IO MPAKTHYECKOUN padoTe).

OcHOBHBbIE HCTOYHHKH HH(OPMAIIUHN:

1. KoHCIHeKT JIeKIInH;

2. Epoxun FO. M. Xumus : y4eOHUK A7I5 CTYA. YUpexXIeHul cpel. mpod. o6pazo— BaHUS
/ KO.M. Epoxun. — 18-e u3., ctep. — M. : 3narenbckuii neHTp «Akagemus», 2014.
— 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., Uysunses P. I'. CnpaBounuk mo
XxuMHH: yuebHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Pa3nea 7. KauecTBeHHBIC peaknuu 00HAPY/KEHHSI OPraHHYeCKHUX U HEOPTaHUYeCKUX
BeIIECTB
Tema 7.1. O0OHapy:KeHHe HEOPraHUYECKUX KATHOHOB U AHHOHOB

IIpakTnuyeckoe 3ansitue Ne 8 o reme: «O0Hapy:KeHHe HEOPraHMYECKUX KATHOHOB 1
aHnoHoB. KauecTBeHHbIE peakuumn»

Heap 3ansaTusa: M3yunTe OCHOBHBIE BBl KaUECTBEHHBIX pEaklMii Ha OOHapy)KeHUe
KAaTHOHOB U aHUOHOB HEOPTaHUYECKUX BEIECTB.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcyuiecTBIATh NMPO(HECCHOHAIBHYIO NEeSTEIbHOCTh B YCIOBUAX OOHOBJIEHHUS €€ LeleH,
COJIEp/KaHus1, CMEHbBI TEXHOJIOTHIA;

- CdopmupoBaTh 3HaHUS O crmocobax OOHapy)XeHUS KaTHOHOB M AHHOHOB
HEOPraHMUYECKUX BEIIECTB C OMOIIBIO KAUECTBEHHBIX PEaKIUi

IIpoao/KuTEILHOCTH 3aHATHSA: 2 Yaca.

IMopsinok U MeTOAMKA BHINOJIHEHUS 3aaHUIM:

3ananue 1. Onpenenenne noHOB cepedpa (Ag'): [IpoBeauTe KaueCTBEHHYIO PEaKIIUIO Ha
ompeneneHne HOHOB cepedpa B pacTBope. Mcnonp3yitte xmopua Hatpust (NaCl) mst ocaxaeHus
xyopuna cepedpa (AgCl). Onummre HAOMIOIEHUS U 3aNUIINUTE YPAaBHEHUE PEaAKIIHH.

3aganue 2. Onpenenenre noHoB Meau (Cu**): IIpoBennuTe KaueCTBEHHYIO PEAKIUIO HA
onpenelieHne MOHOB Menu ¢ mnomoulbio ammuaka (NHs). HaOmronmaiite 3a oOpa3oBaHuem
KOMIUIEKCA. 3alMIINTE YpaBHEHUE PEAKLIUU U OMUIINTE LBET IIOJYyYEHHOTO PacTBOpa.

3ananue 3. OnpenencHue noHoB Kanbius (Ca?"): s[IpoBenuTe Ka4eCTBEHHYIO PEAKITHIO Ha
omnpejieiecHue HWOHOB Kalbliug ¢ mnomoulplo  Harpuii-pochara (NasPOs). Onummre
00pa30BaBIIMICS OCAIOK U 3alUIINTE YPAaBHEHUE PEAKIIUH.

19



3ananue 4. CoctaBbTe TaONHITy, B KOTOPOH BHECUTE JaHHBIC 00 OKpalTMBaHUH TUTAMEHH

TOPCIIKU pa3HbIMU KaTHOHAMU MCTAJIJIOB!:

Tabnuna 7.1 — OxpalmBaHue IIaMEHU TOPEJIKU KaTHOHAMH METAJJIOB

Karuon merasiaa Oxkpacka njiaMeHu

Li

Ca

Na

Cu

Sr

Ba

3aganmne S. 3anonaurte Tabimuiy 7.2 — KadecTBeHHbIE peakIMM HAa HEOPraHUYECKHE

COCAMHCHUS.

Tabnuna 7.2 — KauecTBeHHbIE peaklluy Ha HEOPraHUYECKHE KaTUOHBI I aHUOHBI

KauyecTBeHHbIE PCAKIHUH HA KATHOHBI

Hon PeakTuB YpaBHeHue
peakuuun

ITpu3Haku
NMPOTEeKAHUSA
peakuun

NH4*

Ca?*

Ba%*

Sr#

Ag*

Pb2*

AP

Zn%*

Fe?*

Fed*

KauecTBeHHbIE PC€AKIIUH HA AHUOHBI

S*

S04>

CI

Br

CO3*

POs*

NO3

OTuyer q0/1K€eH CONEPKATH:

1. Ha3Banue TeMbl IpaKkTU4YeCKOi pabOThI;

2. llems paGoTHI;

3. BrImonHEeHHBIC TPAaKTUYECKHE 3aaHUS

4. 3akioueHue (BBIBOJBI 10 IPAKTHUECKOH paboTe).

OcHOBHbBIE HICTOYHUKH HHPOPMAIIUK:
1. KoHCHEKT JIEKIUH;
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. Epoxun FO. M. Xumus : yaeOHUK AJI CTYA. YUPEKIACHUHN cpe. pod. o0pa3o— BaHUS
/ KO.M. Epoxun. — 18-e u3., ctep. — M. : I3narensckuit neHTp «Akagemus», 2014.
— 400 c.

. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., UyBunses P. I'. CnpaBounuk mo
XuMuu: yueoHoe nocodue. — Mocksa: Ilpocnekt, 2023. — 160 c.
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Metoaudeckue yka3zaHUs K Ja0OpaTopHBIM padoTamM MO AUCHHUILTAHE «XUMHUS
coctaBiieHbl B cooTBeTcTBUU ¢ TpeboBanmsimu OI'OC CIIO u mpemHa3HaveHbl sl CTYICHTOB,
obyvarontuxcs mo cneruanbHocTh: 21.02.01 Pa3zpaboTka u 3kcrutyaTanus HeQTIHBIX U Ta30BBIX
MECTOPOXKIACHHUM.

MeTtonudeckue yka3anusi s y4eOHOM TUCIUTUTHHEI pa3paOdO0TaHbI:
1. Cronsposa A.C., npenogasarens komwiemka CKOY B r. CtaBpomnone
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1. IOACHUTEJIBHASA 3AIIMCKA

Metoauueckue ykasaHusl MpeJHa3HAYCHbI JJI1 OKa3aHWUs MOMOIIM OOydaroluMcsl MpH
BBINOJIHEHUH 33aJaHHi Ha 1a00paTOPHBIX paboTax.

JlaGopaTopHas pabota — 3T0 oaHa u3 ¢GopMm ydyeOHOW pabOThI, OpUEHTHpPOBAHHAS Ha
CHCTEMAaTH3alMI0 U3yYEHHOTO TEOPETUYECKOT0 MaTepHala, ero Oosee riryboKkoe yCBOCHHE, Ha
dbopMupoBaHre OOLIMX KOMIIETEHIMI M HAa YMEHHsS NPUMEHSATh TEOPETHYECKHE 3HAHUS B
1abopaTOPHOM MIPaKTHUKE.

JlaboparopHbie pabOTHI SBISIOTCS BaXKHOU (HhOpMOH, CrOCOOCTBYIOIIEH YCBOSHHIO Kypca
xuMud. OCHOBHBIEC 33/1a4M 3TUX 3aHATHHA CBOIATCA K TOMY, YTOOBI HAaydyuTh OOYYaroIIUXCH,
CaMOCTOSITENIbHO MBICIIUTh, H3KUTh HMEIOLIUECS IITaMIbl M CIIOCOOCTBOBATH PACIIMPEHUIO
o0uieil XuMuueckoil KynbTypsl. B Xoie 3aHaTuii o0y4aronyecs JA0JKHBI HAyUYUThCSl IPUMEHSTh
BbIPa0OTaHHYIO METOAMKY B TaOOPATOPHON IIPAKTHKE.

JlabopaTopHbie padoThl CTYI€HTOB IPOBOAUTCS € LEJbIO:

- CHCTEMaTHu3alluy U 3aKPEeIICHUs MTOJTYYEHHBIX TEOPETUUECKUX 3HAHUI CTYJEHTOB;

- yriiyOJeHus ¥ paclIUpEeHUsl TEOPETUUECKUX 3HAHMUI;

- pa3BUTUSA IT03HABATEJIbHBIX crocoOHocTel u aKTUBHOCTHU CTYJIEHTOB:

CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTHU ¥ OPraHU30BaHHOCTH, TBOPUECKOIN NHULIUATUBBI;

- (opMUPOBaHUSA CAMOCTOSITEIIBHOCTH MBIIUIEHUS, CIOCOOHOCTH K CaMOpPa3BUTHIO,

CaMOCOBEPILEHCTBOBAHUIO U CAaMOpPEaIN3aliu.

Copaepixanue J1aDopaTOPHBIX PadoT SIBISETCS PEIIEHUEM Pa3HOro poja 3aj1ad — paboTa ¢
HAayYyHOW JMTEpaTypol, CHpPaBOYHMKAMH, 3allOJHEHHE TaOJIML, CXEM, OTBEThl Ha BOIPOCHI,
BBIIIOJIHEHHMSI OIIBITOB, PELICHUE 3a]1a4

Temartuka, coiepkaHWe W KOJIMYECTBO YacOB, OTBOJMMOE Ha JabopaTOpHyO paboTy,
3auxcupoBano B paboueii nporpamme aucuuriuael O/1.08 Xumust.

[Tepeuens JIabopaTopHBIX paOOT MJIAHUPYETCSI C TAKMM PacdeToOM, YTOObI 32 OTBEIEHHOE
BpeMs 00y4aroIuecs: CMOTJIM UX Kaue€CTBEHHO BBIMOIHUTS.

OCHOBHBIMH 3TanamMu J1a60paTOPHOI padoThI ABJISIIOTCH:

1) npoBepka 3HaHM 00yUYaIOIIKUXCS — UX TEOPETHUECKONW MOArOTOBICHHOCTH K 3aHATHIO;

2) MHCTPYKTaX, IPOBOAUMBIN IIPETIOAaBaTEEM;

3) BBINIOJIHEHHUE 33/1aHU;

4) mnocnenyromMil aHaIU3 M OLEHKAa BBIIOJHEHHBIX pPA0OT M CTENEHU OBJIAJIEHUS,
00yyYaroImuxcs 3aJaHiPOBAaHHBIMU YMEHUSMHU.

IToxa3aTesieM OlleHKHU Pe3yJIbTATOB JIA00PATOPHBIX PA00OT CTYAEHTAa SABJISIIOTCH:

-~ YpOBEHb OCBOEHHs CTYJCHTOM Y4e€OHOT0 MaTepuana;

- yYMEHHE CTyJEHTa MWCIOJIb30BaThb TEOPETUUYECKUE 3HAHUSA 1P BBIIOJIHEHUH

1a00paTOPHBIX paboT
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Pazgen 2. Xumuuyeckue peakunu
Tema 2.1. Tunbl XUuMHYECKHX peaKkuuid

JlabopaTopnasi padora Ne 1 mo teme: «KoJimuecTBeHHbIe OTHOLICHUSI B XUMH I

Heap padorbi: M3yunTh OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHMM U PacdeThbl 110
YPaBHEHUSAM XUMHUYECKUX peakiuil. Mojb Kak eJMHMIIA KOJIMYECTBa BellecTBa. MossipHas Macca.
3aKOHBI COXPaHEHUsI MACChl U SHEPrUuu. 3aKOH ABOraapo. MoJsSpHbIii o0beM rasos.
OTtHocuTeIbHAas IIOTHOCTH Ta30B.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

- OcymecTBasATh NPOGECCHOHATBHYIO ESTEIBHOCTh B YCIOBUSAX OOHOBJICHUS €€ IielieH,
COAEp)KAHUsSA, CMEHBI TEXHOJIOTUI;

- IIpuoOpectn HaBBIKM JTa00OpaTOpHON paboOTHI, cHOPMHUPOBATH 3HAHHS 00 OCHOBHBIX
KOJIMYECTBEHHBIX 3aKOHAX B XMMHUH.

IIpoao/KuTEeILHOCTD 3aHATHA: 2 Yaca.

Ilopsinok U MeTOAMKA BbLITIOJTHEHUS 3a/1aHUIA:

3aganmne 1. Pemnre 3amaun:

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

3agaua 2. OnpenenuTs KOJIMYECTBO BEIIECTBA B Ta3e, 3aMOJHSIONIEM MPU HOPMAIbHBIX
yCcIoBUsAX cocyn oobemom 11, 21;

3agauya 3. Beranciute 00beM KHCIOpoaa MpH (H.y), BBIASIUBLIETOCS MPH PA3I0KCHUN
MOPIIMH BOJIBI Maccoi 9r;

3agaua 4. OnpeaenuTh MacCOBYIO JIONIO Xkeie3a B okcuje xenesa (I11) — Fe203;

3agaua 5. BeUUCIUTE MacCOBBIE JOIU 3JIEMEHTOB B BOJIE;

3agaua 6. PaccunTtarh OTHOCHTENIBHYIO MOJIEKYIISIPHYIO Maccy cepHol kuciaoTel H2SO4 n
OIPEAEIUTh MAaCCOBBIE JIOJI DJIEMEHTOB B KUCIIOTE;

3agaya 7. Onpenenuts MacCoBYIO JIOJNIO PacTBOPEHHOIO BEIIECTBA, €CU 25 T' coJn
pacTBOpUIIU B 75 T BOABL.

3agaya 8. CKoJIBKO TPaMMOB KHCJIOpOAa HEOOXOIUMO [IJISi TIOJTHOTO CTOPaHHs IMHKA
maccoi 13,0 r?

3anaua 9. CkoJbKO JTUTPOB (H. y.) BOJOPOIa BBIICITUTCS MPU B3aUMOICUCTBUH aTFOMUHHUS
maccoit 10,8 T ¢ m30BITKOM pacTBOpa XJIOPOBOJOPOTHON KUCIOTHI?

3agaya 10. [Ipu B3aumojeiicTBUM KapOoOHaTa KalblUs C a30THOM KHCIOTOU
BhIJIEIMIOCH 3,36 11 (H. y.) yriekucioro ra3a. Kakosa macca kapOoHaTa Kanblivs, BCTYIHBILIETO
B peakuuio?

3ananmue 2. BeinonHure 3a1aHus1, BHIOpaB OJMH U3 BapUAHTOB.

Bapmuanr 1

1. CKOIBKO MOJIb ¥ MOJIEKYJI COACPKUTCA B 5 T Maraus?

2. Onpenenure, Kakoil 00BEM MPU HOPMANBHBIX yciIoBUsX 3aHuMaeT 2,408 1024 monexyn
okcuna azota(ll) NO.

3. Kakas macca pryt oopasyercs npu paznoxenuu 108 rpamm okcuna prytu(Il)?

4. Cmemamu 5 r comu u 160 mn Boael. KakoBa maccoBas 0711 COJIM B MOJIYYEHHOM
pacTtBope?

Bapmuanr 2

1. CKOIBKO MOJIb U MOJIEKYJ COJIEPKUTCS B 6 T' cuIMKaTa 6apus?

2. Paccuuraiite, kakoit o0beM (H. y.) 3aitmyT 0,6 MOJIb a30Ta.

26



3. Kakoii 00beM cepoBOI0pOa TOTYIUTCS TIPH ACHCTBUN COJISTHOM KUCIOTHI Ha CYIb(HU]T
xenesa (II), maccoit 132 rpamma.

4. Kakyro Maccy coJid ¥ BOJbl HE00X0AUMO B3sTh Juisd ipurotosiaeHus 500r 60%- 17 Horo
pacTtBopa’?

Bapuanr 3.

1. CKOJIBbKO MOJIb M MOJICKYJI COACPKUTCA B 17 T kapOOoHaTa KaabIns?

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

3. Paccuntarh Maccy BOOpO/ia, BCTYIUBIIETO B PEAKIIUIO C KUCIOPOAOM, €CIIU 00pa3yeTcs
144 rpaMMOB BOJIBI.

4. K 200 r 10 %-noro pacrBopa conu npwmian 300 mu Boasl. KakoBo mporeHTHOE
COJIep’KaHuE COJIM BO BHOBB I10JIyYUEHHOM pacTBope?

OTueT 10J17KeH CO/IepKATh:

1. HasBaHue TEMbI PAKTUYECKOH PabOTHI,

2. llens paboThI;

3. BbInoJHEHHBIC TPAKTUYECKUE 3aaHUS

4. 3akmroueHue (BBIBOJBI MO MPAKTHUECKOH paboTe).

OcHoBHbIE HICTOYHMKH HH(pOpManum:

1. KoHCHOeKT JIEKIUH;

2. Epoxun FO. M. Xumus : yaeOHHK TSI CTY/. YIPEKICHUN Cpea. Tpod. 00pa3o— BaHUS
/ FO.M. Epoxun. — 18-e u3na., crep. — M. : M3garenbckuii HeHTp «Akanemusiy, 2014.
— 400 c.

3. bmunos JI. H., Ileppunosa U. JI., FOmamesa JI. B., YUyBunses P. I'. CnpaBouynuk 1o
XxuUMuu: yuebHoe nocobue. — Mocksa:IIpocnekr, 2023. — 160 c.

Tema 2.2. DiIeKTPOJIMTHYECKAST TUCCONMALNSA U HOHHBIN 00MEH

JlabopaTopHasi padora Ne 2 mo Teme: «JIEKTPOTUTHYECKAS] TUCCONMAIUAS U MOHHBIH
o0MeH»

Heas padorbi: HM3yueHue TeOpUM INEKTPOJIUTHUYECKOW  TUCCOIHMAIMU  (MOHBI,
AIIEKTPOJINTHI, HE ANEKTPosInThl). CocTaBIeHNE peakiuii HOHHOTO 0OMEHa ITyTeM COCTABIJIEHUS UX
MOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHHH.

IIpnodperaemMbie yMeHUsI 1 HABBIKHU:

- OcyuiecTBIATh MPO(ECCHOHANBHYIO JESITEIbHOCTh B YCIOBUSAX OOHOBIIEHUS €€ 1ieneil,
COJIEpKaHusl, CMEHbBI TEXHOJIOTHIA;

- [Ipuo6pecTu HaBbIKK TAOOPATOPHON pabOThI, CPOPMUPOBATH 3HAHHS 00 OCHOBAaX TEOPUU
AIIEKTPOJINTUYECKON JUCCOLUAIINH U PEaKIUsIX HOHHOTO 0OMeHa

IIpoxonxuTebHOCTH 3aHATHSA: 2 Yaca.

IMopsiiok U MeTOAMKA BHINIOJHEHUS 3aJaHMI:

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

a) O0pa3oBaHHe MaJIOPACTBOPUMBIX BellecTB: B Tpu mpobupku BHecute mno 2—3
KaIUIH CJIeIyIOIUX pacTBOPOB: B epByto — xjopuna xenesa (I1I) FeCl3, Bo BTopyto — cuimkara
Hatpusi Na2Si03, B TpeTbto — pa3baBieHHO# cepHor kucioTel H2SO4. Jlo6aBbTe B HUX TIO
TAaKOMY K€ KOJIMYECTBY PAaCTBOPOB: MEPBYIO MPOOUPKY — THIAPOKCHA HATPHs, BO BTOPYIO —
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COJISTHOM KHUCIIOTBI, B TPEThIO — XJIOpua Oapusl.

HaGmonaliTe B mepBoM cirydae BBINIJCHHE Ocajika ruapokcusa sxenesa (I1I), Bo BTopom -
— METaKpEMHUEBOU KHUCIIOTHI, B TpETheM— Cyib(hara 6apusi.

Hanuimivre B MOJEKYISIPHOM W MOHHO-MOJIEKYJISIPHOM BHJI€ YPAaBHEHUS MPOTEKAIOIIUX
peaxivii, HarpaBJIEHHBIX B CTOPOHY 00pa30BaHMS MAJIOPACTBOPUMBIX BEIIECTB.

0) O0pa3oBanue cJ1a0bIX KHCJIOT U OCHOBAHUI

B nBe mpoOupku BHecuTe 1o 5—7 Kamelb: B IEPBYIO — pPacTBOpa alleraTta HaTpUs
NaCH3COO, Bo BTOpyI0 — XJ10puaa aMMOHUs. J[06aBbTe B MepBYI0 MPOOHPKY HECKOIBKO KaIeib
cepHoit kucyoTeI (1:1), mepemenaiiTe pacTBOp CTEKJISTHHOM IMAJOYKOM M ClIerKa mojaorpenre. 26
Omnpenenute Mo 3amaxy, 4TO peakuusi MpoTeKajla B CTOPOHY OOpa3oBaHUS ClabOi yKCYCHOM
KUCJIOTHl. Hanuiure MoneKyssipHOE U MOHHO-MOJIEKYJISIPHOE YpaBHEHUs peakuuu. Bo BTopyto
npoOupky no0aBbTe 4 H. pacTBOpa IIEJIOYM M TojorperTte pactBop. Ompenenure Mo 3amnaxy
BbI/IEJICHUE aMMHUaKa.

Hanummre MonekynsipHoe U HOHHOMOJIEKYJISIPHOE YPaBHEHUS PEakIuu, MPOTEeKaloei B
cTopoHy oOpa3oBanus ciaboro ocaoBanus NH4OH, u ypaBHeHue ero pacnaja Ha aMMHaK U BOJY.

B) O0pa3oBaHme JieTy4uX NPOAYKTOB PeaKUNu

[Tomecture B nBe mpoOupku mo 5—7 kamenb pactBopa coisl Na2CO3. IlpoBepbte
Hanmuue B pactBope mona CO3 2— , g 4ero B OJHy MPOOUPKY 100aBbTE HECKOJIBKO Karelb
xjaopuna Kanpuus. Kakoe BemecTBO BhIMajgo B ocalok? Hamummure MosexkynsipHoe u
MOHHOMOJICKYIISIDHOE YpaBHEHUS peakuuu. /[o6aBbTe BO BTOPYIO MPOOHUPKY HECKOJIBKO Karelb
cepHoii kucnotel (1:1) m HabOmromaiite BbimeneHue rasza. [lomorpeiiTe cierka mpoOUpKY,
JTOKIUTECh KOHIA BBIJEICHUS Ta3a U J00aBbTE HECKOJIBKO Karelb pacTBOpa XJIOpUIa Kb
[Touemy He Bbimagaet ocagok CaCO3?

Hanumrre MonekynsipHOe U MOHHO-MOJIEKYIISIPHOE YPABHEHUS PEaKIIUU B3aUMOIECHCTBUS
COZIbI C CEPHOU KHCIIOTOM.

OTueT 10J17KeH COIepPKATh:

1. Ha3Banue TeMbl IpakTUYECKON pabOTHI;

2. llems paGoThI;

3. BrmonHEeHHBIE TPAKTUYECKHE 3aaHUS

4. 3akmroueHue (BBIBOJBI MO IPAKTHUECKOH paboTe).

OcHOBHbIE HCTOYHMKH HH(POPMALUHA:

1. KoHcnekT nekuui;

2. Epoxwun 0. M. Xumus : yaeOHHK JUTSI CTY. YUPESKACHUH cpe. pod. 00pa3o— BaHHUs
/ KO.M. Epoxun. — 18-e u3., ctep. — M. : I3parenbckuii meHTp «Akanemusi», 2014,
— 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBmses P. I'. CipaBoyHHK 110
XuUMuu: yuebHoe nocodue. — Mocksa:IIpocnekr, 2023. — 160 c.

Pa3nen 5. Kunernueckue U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS
XHUMHYECKHX peaKurl
Tema 5.1. CkopocTh XUMHYECKHX peakunil. XUMHYeCKOe paBHOBeCcHe
Jladoparopnasi padora Ne 3 mo Teme: «CkopocTh XMMH4YeCKOW peakuuu. BiausiHue
Pa3IUYHBIX (PAKTOPOB OKpY:KAOLIEe cpeAbl Ha CKOPOCTh MNMPOTEKAHHUA XMMHYECKHX
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peaxuuii.

Lesas padoThl: Pemenne 3ajanuii Ha aHaU3 (PaKTOPOB, BIAMSIOIINX HA U3MEHEHHE CKOPOCTH
XAMHUYECKOM peakuuu. Pemienue 3ananuil Ha npuMmeHenue npuniuna Jle-Ilarense nus
HAXOJK/JICHUS HAIPaBJICHUS CMEIICHUS! paBHOBECHSI XUMUYECKOHM peakIiy U aHainu3 (pakTopos,
BJIMSIIOLINX HA CMELIEHUE XUMUYECKOTO PAaBHOBECHSL.

IIpnoOperaeMble yMeHUS U HABBIKU:

- Ocy1ecTBIsATh NPOGECCHOHANBHYIO AESITEILHOCTh B YCIIOBUSIX OOHOBIICHUS €€ Liesei,
COJIepKaHusl, CMEHbI TEXHOJIOTUH;

- [IpnoGpectu HaBbIKY JIabOpaTOpHOU PabOTHI, CPOPMUPOBATH 3HAHUS O KHHETUYECKUX U
TEPMOJMHAMHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEaKLUi
IIpoao/IKUTEILHOCTD 3aHATHSA: 2 Yaca.

ITopsinok n MeTOAUKA BBINIOJTHEHUSI 3a/1aHUI:

3aganue 1. BoinosnHuTe 3a1aHus, BEIOpaB BaApUAHT 10 COOCTBEHHOMY KEJIaHUIO.

Bapuanr 1.

1. 3anuiuTe KHHETHYECKOE YpaBHEHHE JUIsl CISAYIONINX YPAaBHEHUN PeaKIuii:

S(tB) + O2 (r) = SO2 (1) b) 2S02 (1) + 02 (1) = 2S03 (%)

2. Kak uzmenutcs ckopoctb peakiuu: 2SO2 (r) + O2 (r) = 2S03 () npu yBeIU4eHUU AaBICHUS
B cucTeMe B 2 paza?

3. [Ipu Temneparype 10 °C peakuus npotekaet 3a 5 muH, npu 20°C —3a 1 mun. Paccuunraiite
TEMIIepaTypHBIA KOOPPHUIUEHT CKOPOCTH PEAKIINU.

4. B roMOreHHo# cuctemMe ycTaHOBUII0Ch paBHOBecHe: 2S02+02 «» 2SO3 PaBHoBecHbIE
xummuaeckne koiandectsa (Moib) SO2, O2 u SO3 coorBercTBeHHO paBHsl 0,1, 0,2, 0,6.
Onpenenure ucxoanble Xumuieckue koaudyecrsa SO2 u O2.

5. PaBHOBecHE cMEIIAETCS B CTOPOHY NCXOJHBIX BEIIECTB IIPU

1) yMeHbIIIeHHH TaBICHHUS

2) HarpeBaHHUH

3) BBeAEHUHU KaTajau3aTopa

4) mobGaBiieHUH BOJIOPO/IA.

Bapuanr 2.

1. KoHcTaHTa CKOPOCTH peakIuu OMbUIeHUs YKCycHOATHIIOBOTO 3upa: CH3COOC2HS(p-p) +
KOH(p-p)—CH3COOK (p-p) +C2H50H(p-p) pasHa 0,1 1i/mMmons-MuH. Hauansnas
KOHIIEHTpALUs YKCYCHO3TUIIOBOTO 3¢upa 6pu1a paHa 0,01 Moinw/m, a menoun — 0,05 Moms/i.
Brruncnure Ha4ambHyI0 CKOPOCTh PEAKLIMU M B TOT MOMEHT, KOTJ]a KOHIIEHTpaLus 3pupa cTaHeT
pasnoit 0,008 Momb/11.

2. Paccuuraiite, BO CKOJIBKO pa3 u3MeHUTCs ckopocTh peakunu H2+C12 = 2HCI1 npu
YBEJIMYECHUH JABJICHUS B 2 pa3a.

3. TemniepaTypHbIit KO3hUIHEHT peakiuu paBeH 2,5. Kak u3MeHUTCs ee CKOPOCTh MPH
OXJIAKJICHUHU PEAKIIMOHHON cMecH OT u3MeHeHus temneparypsel ot 50 °C go 30 °C?

4. PaBHOBecHbIe MosipHble KoHLIeHTpauuu CO, O2 u CO2 nocine ycTaHOBIIEHUSI PABHOBECHUS
2CO(r) + O2(r) = 2CO2(r) pasusi 0,3; 0,2 u 0,1 (Mons/aAM3) cooTBeTCTBEHHO. PaccuunTaiite
00BEMHYIO JIOJI0 KUCIIOPO/ia B HICXOTHOM Ta30BOM cMecH (MCXOHAs MOJISIpHAsE KOHLIEHTPAIUs
CO2 paBHa HyIII0).

5. Kyna 6yner cmeniaTbCcsi paBHOBECHE CUCTEMBI C YBEITMUECHUEM TEMIIEpaTyphI?

N2+02 < 2NO-108,5 x/Ix

N2+3H2 < 2NH3+88 x/[x.
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3aganue 2. K oquHaKoBbIM 00BEMaM COJISTHON U YKCYCHOU KHCIIOT 00AaBbTE KYCOUKH IIUHKA.
CpaBHUTE CKOPOCTH 3TUX ABYX peakuuil. OObsICHUTE IPUUUHY PA3IUYUSL CKOPOCTEH.

3ananmue 3. [Tomectute B 0J1HY IpOOUPKY KYCOUEK MeJa, B IPYTYIO - U3MEIbUYEHHBIA Mell U
npujeiTe OJMHAKOBBIE 00BEMBI CONSTHON KUCIOTH. CpaBHUTE CKOPOCTHU PEaKIK U OOBSICHUTE
MPUYMHY Pa3IndHsl.

3aganue 4. B npoOupKu MOJOKUTE KyCOUKH LIMHKA, OJHOBPEMEHHO HAJIEUTE OJIMHAKOBBIC
00BEMBI PACTBOPOB CEPHON KUCIIOTHI pa3HOM KOHIIEHTpauu. CpaBHUTE CKOPOCTHU ATHX ABYX
peaKIui.

3aganue 5. [IpuroToBbTe THAPOKCUI MEH, pa3ieiite B 2 npobdupku. OpaHy mpoOUpKy Harpeure.
3aMeTbTe BpeMsl, uepe3 KoTopoe nosBurcs yepHblil okeua menu (II) nmpu nHarpeBanuu u 6e3 Hero.
Crenaiite BbIBOJI O 3aBUCMOCTH CKOPOCTH PEAKILIUU OT TEMIIEPATYPBHl.

OT4eT 10JI2KEH COAePKATD:
1. Ha3Banwue TeMbl IpaKTUYECKON pabOTHI;
2. llens paboThI;
3. BhInonHeHHbIE MPAKTUYECKUE 3aaHUS
4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKONU padoTe).

OcHOBHbBIE HCTOYHUKHU HH(OPMaALINH:
1. KoHCHOeKT JIEKIUH;
2. Epoxun }O. M. Xumus : yueOHUK JUIsI CTYJ. YUpEKACHUH cpea. mpod. o0pa3o— BaHUs
/ FO.M. Epoxun. — 18-e u3na., crep. — M. : M3garenbckuii eHTp «Akanemusi», 2014.
— 400 c.
3. bmunos JI. H., Ileppunosa U. JI., FOmamesa JI. B., YUyBuises P. I'. CnpaBouynuk 1o
XxuUMuu: yuebHoe nocobue. — Mocksa:IIpocnekt, 2023. — 160 c.

Pa3nea 7. KauecTBeHHbIe peakunu 00HApPYKeHHSI OPraHUYeCKUX U HEOPTraHUYeCKUX
BelIEeCTB

Tema 7.2. O0Hapy:KeHHE OPTaHMYECKUX BelIECTB OTAEJIbHbIX KJIACCOB C
HCINO0JIb30BAHNEM KAaUeCTBEHHBIX peaKkuuii

JlabopaTopuasi pa6ora Ne 4 mo Teme: «KauecTBeHHBIE peakIMM Ha OpraHUYECKHE
COEIUHEHUS

Heas padorbl: M3yunTh OCHOBHBIE THUIIBI KAYECTBEHHBIX PEAKIMH Ha OpPraHUYECKHE
COETUHEHMUSI.

IIpuoOperaemMmbie yMEHUSI M HABBIKM:

- OcymecTBIATh NpOGECCHOHATIBHYIO EATEIBHOCTh B YCIOBUSIX OOHOBIIECHHUS €€ 1ieleH,
CoAEepKaHUsA, CMEHbI TEXHOJIOTHI;

- IIpuoOpectu HaBbIKM Ja0OpaTOpHOI paldOTHI, CHOPMHUPOBATH 3HAHHUA OO0 OCHOBHBIX
croco6ax uACHTU(UKAIIME OPTaHUYECKUX BEIIECTB.

IIpoaonkuTeIbHOCTH 3aHATHS: 2 Yaca.

IMopsiioK U METOAMKA BHINOJHECHUSA 3aJaHUIM:

3ananue 1. O6HapyXEHHE TITIOKO3bI B BUHOTPAIHOM HIIH SI0JIOYHOM COKE.
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Hanetite B mpoOupky 4 w1 BUHOrpagHoro wid s0jg0o4HOro coka JloGaBbTe
nocneaoBarenbHo 1o 0,5 M pacTBOpoB ruapokcuaa kamus u cyiabgpara menu (II). Sanmummre
Ballld HAOMIOACHUsA. 3aKpenuTe NpoOUpPKyY B AepiKaTelb, U HArpenuTe ee MIaMeHeM CIIMPTOBKHU J0
U3MEHEHHS OKPACKU.

3aganue 2. OOHapyXeHHE Kpaxmaia B KapTodere.

1. Pa3pexnTe monepek 1 kiryObenp kapTodens

2. Kammnure Ha cpe3 0,5 M1 pacTBOpa MoJ1a ¥ 3alMIINUTE Ballld HAOIIOICHUSI.

3aganue 3. KauecTBeHHOE ompezeneHue KHUCIOPOACOACPKAIIUX OPraHUYECKUX
COCTUHEHUN.

Bam BbIanbl 4 HemoANMCaHHBIE CKISIHKH C PAaCTBOPAaMH CIEAYIOLIMX BEUIeCTB: (eHod,
YKCyCHasl KHCIIOTa, TVIMLEPUH, aueTanpaeruia. lloanummre Kaxayro CKISHKY (OpMyJIol TOro
BEIIECTBA, PACTBOP KOTOPOTO OHA COAEPXKHT, eciii Bam manwl cinenyromue peaktuBbl: FeCl3,
CuS04 u KOH. JIns storo:

1. ITponymepyiiTe mpOOUPKH YEPHBIM MapKepOM IO cTekiy oT 1 10 4.

2. C momouiplo 03aTopa MOMECTUTE B 4 OTAeNbHbIE MPOOHpPKH Mo | M pacTBOpa H3
Ka)XJIOM CKJISHKH.

3. Ipuneiite B kaxayo mpodupky 0,5 mu pactBopa xmopupaa skenesa (III). Cnenaiite
BBIBO/I.

4. C momouipio J103aTopa MoMecTuTe B 4 OTIENbHBbIE MPOOUPKUA O 3 MJI pacTBoOpa W3
Ka)XJI0M CKJISTHKH.

5. B xaxnyro mpobupky npwiteite mo 0,5 mi pactBopa menodu u cyibdara menu (II).
Berpsixaute kaxayro mpoOupKy, MpeABapUTEIHHO 3aKPBIB X TPOOKaMU. 3aMUIITUTE HAOIIOICHUS
U ClIeJIaiiTe BHIBOJBI.

6. OcraBuryrocst IpoOUPKY, B KOTOPOIl HE MPOU3OIILI0 HUKAKUX U3MEHEHUH, 3aKpenuTe B
JepKaTellb U HarpeiTe Ha TUIaMEHU CHUPTOBKU. JIJis BBIONHEHUS 3ajaud 3 peKOMEHIYeTcCs
BOCTIOJIb30BAThCS TNIAaH-CXEMOM pacro3HaBaHUs BellecTB. Ha mepeceueHuu siueek 3amichiBaiiTe
CBOM HaOIIIOJICHHS, B COOTBETCTBUU C KOTOPHIMH JIEaliTe BBIBOJ O TOM, KaKOe BEIIECTBO
HaXOJWJIOCH B poOupke. Ecim mpu B3anMo1efiCTBUN BEIIECTB HUYETO HE MIPOUCXOANT — CTABBTE
POYEPK.

3ananue 4. KauecTBeHHOE omnpesieneHue Oenka.

B npobupky Haneiite 2—3 wmn pacTBopa Oenka W NpUOaBbTE HECKOJIBKO Karemib
KOHIIEHTPUPOBAaHHOM a30THOH KucnoThl. Harpeiite cogepkxumoe npoOUpKH, TP 3TOM 00pazyercst
KENTHIN ocamok. OXaanTe cMech U J00aBbTE PACTBOP aMMHaKa JI0 IIEJI0YHO peakiuu (1mpoda
Ha 7jakmyc). Uro nHaOmromaere? (Okpacka NepeXxOJUT B OPAHKEBYIO). 3amUIIMTE Balld
HaOJIFOIEHUS.

3ananue 5. KauecTBeHHOE onpesenenne Oenka.

B npo6upky naneiire 2—3 mut pactBopa 6enka u 2—3 M1 pacTBOpa THAPOKCHIA HATPHS,
3areM 1—2 mi pactBopa cynbdara meau (II). Uro nabmonmaere? (IlosBnsercs ¢uonetoBoe
OKpallliBaHue). anuIlInuTe Ballld HAOII0ICHUS.

OTuer q0/1K€eH CONEPKATH:

1. HasBaHue TeMbl IPaAKTUUECKOH pabOTHI;

2. llens paboTHI;

3. BbInonHeHHBbIE IPaKTUYECKHE 3a0aHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKOW padoTe).
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OcHOBHBIE HCTOYHUKH HHPOPMALHHK:

1. KoHCHEKT JIEKIUH;

2. Epoxun FO. M. Xumus : yaeOHUK TSI CTYJ. YUIPEKICHUN cpel. mpod. oOpa3o— BaHUS
/ KO.M. Epoxun. — 18-e u3., ctep. — M. : I3narensckuit neHTp «Akagemus», 2014.

— 400 c.
3. bmunos JI. H., Ilepdunosa U. JI., FlOmamesa JI. B., UyBunses P. I'. CripaBounHHK 110
XUMUH: yaeoHoe nocooue. — Mocksa:IIpocnekT, 2023. — 160 c.
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JlonoTHUTEIbHbIE HCTOYHUKH

http://www.chemnet.ru - ChemNet: mopras ¢pyHIaMEHTAILHOTO XMMHUYECKOTO 00pa30BaHHUS;
http://www.chemistry.ru - Xumust B OTKpBITOM KOJUIEIKE
http://webelements.narod.ru - WebElements: oHnaiiH-clipaBOYHUK XMMHUYECKUX DIICMEHTOB
http://maratakm.narod.ru - BupryansHasi XumMu4ecKas koja
http://all-met.narod.ru - 3anumarenbHass XUMUSL: BCE O METaJIax
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