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1. MOSAACHUTEJIBHASA 3AIITMCKA

JlaHHBIE METOANYECKHE YKa3aHUs IIpeIHA3HAYA0TCs Il OKa3aHHsl IOMOIIU CTYACHTaM B
BBINOJIHEHUH MTPAKTUYECKUX Pa0OT M0 Y4eOHON AUCIUILTUHE XUMHUS.

CopneprkaHue NPaKTUYECKUX 3aHATUN HAIpaBJIEHO Ha:

- OOo0menue, cUCTEeMaTU3aLMIO,  YriayOleHue, 3aKkperyieHHue  MOJYYEHHBIX
TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TEMaM JIUCLIUILINHBI;

- ®opMupoBaHHE YMEHUU MPUMEHSTH MOJyYCHHBIC 3HAHUS HA MPAKTHKE, peaTu3aIiiio
€/IMHCTBA UHTEIJIEKTYaJIbHOM U MPAKTUUECKOU JeITeNbHOCTH;

- PazBuTHe MHTEIIEKTYaIbHBIX YMEHUH;

- BbIpaboTky npu peleHMH IOCTABICHHBIX 3a7ay TaKUX 3HAYMMbIX KauyecTB, Kak
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOpYECKAst MHUIMATUBA.

IIpencraBneHHble MPAaKTUYECKHE 3aHATHS 0 JUCLUIUIMHE BBIIOJIHIIOTCA B IpoLecce
U3y4EeHUS] TEOPETUUECKOr0 y4eOHOT0 MaTepHaa o TeMaM.

Mertoanyeckue yka3aHMs [0 MPOBEACHUIO NPAKTUYECKUX 3aHATUH OPUEHTHPOBAHBI Ha
JOCTHKCHUE CIEAYIOIIUX IIeTIeH:

- DKCHIEPUMEHTAJIbHOE MOJTBEPKAECHUE U MPOBEPKY CYIIECTBEHHBIX TEOPETUUYECKUX
IIOJIOKEHUH, 3aKOHOMEPHOCTEN;

- DKCIEpUMEHTAJIbHOE YCTAaHOBJIIEHHWE CBOICTB BELIECTB, MX KaueCTBEHHBIX MU
KOJINYECTBEHHBIX XapaKTEPUCTHK;

- DKcIlepUMEeHTaJIbHOE HAOI0/IeHNE Pa3BUTHS SIBJICHUH, NIPOLECCOB; - 03HAKOMIICHHUE C
METO/IaMH TPOBEICHHSI SKCIICPUMEHTA;

- QopmHpoBaHHE NPAKTUYECKUX YMEHMH U HABBIKOB OOpallleHUs C pa3IuYHbIMU
peakTHBaMHu, TpUOOpaMH, yCTAaHOBKaMHU, 000OpYIOBAaHUEM, alIapaTypoi, KOTOPBIE COCTABIISIOT
4acTh MPAKTUYECKOM MMOATOTOBKH;

- Pa3BuTHe uccrienoBaTeNbCKUX YMEHHH — (HaONt0oqaTh, CpaBHUBATh, aHAIM3HPOBATH,
yCTaHaBJIMBATh 3aBHCHUMOCTh, J€JaTh BbIBOABI U 00001IeHUsA, 0QOpMIIATH pe3ynbTaThl). OHU
OXBaTBHIBAIOT BECh KPYr MPAaKTHYECKHMX YMEHHH, Ha KOTOpble OpPHEHTHUPOBAaHA JIaHHAs
JucuuIuivHa. Ilepen BBIMOJTHEHUEM NMPaKTHUECKUX 3aHATUH OCYHIECTBISETCS MHCTPYKTaX IO
BBITTOJIHEHUIO 3a1aHuid. [1o okOoHYaHUIO paboT MPOBOIUTCS OOCYKICHHWE MTOTOB BBITIOJHEHUS
pabot. PopMBbl OpraHU3aLUU CTYJAEHTOB Ha MPAKTUYECKUX 3aHATHAX: (PpOHTaANbHAs, TPYIOBasd,
uHauBUAyanbHas. OLEHKM 3a BBIMOJHEHWE NPAKTUYECKUX 3aHITHH BBICTABISIIOTCS 10
naTHOANIBHOM cucTeMe (MM B (opMe 3adera) M YUYUTBHIBAIOTCA KakK IOKa3aTeldu TeKyllen
YCIIEBa€MOCTH CTYJCHTOB. BBIMONHEHNE NPAKTUYECKUX 3aHSATHH TI03BOJISIET PEaTH30BaTh
TpeOOBaHUS K YPOBHIO TIOJATOTOBKM BBIYCKHUKOB, HPEABABISEMBIX COOTBETCTBYIOIIUX
craHgapToB. [IpakTuyeckne 3aHATHS 3HAYUTEIHHO MOBBIIIAIOT KAYeCTBEHHBIH YPOBEHb 3HAHUM,
HOBBIINAIOT MOTHBALMIO K U3YUYEHHIO TUCIUITIIMHBL, Jal0T BO3MOXKHOCTh CTY/IeHTaM OoJiee MOJIHO
0CO3HATh HEOOXOJWMOCThH TPAKTHYECKOW 3HAYMMOCTH TNPHOOPETEHHBIX YMEHHIA, HABBIKOB, a
TaKXe UCIOJIb30BaHUE UX B MPO(EeCCHOHANBHON A TeTbHOCTH.



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
3JICKTPOHHOM KOH(UTypanuen atoma. M3yunTh Takue MOHATHS, KaK: BAJICHTHBIC DJICKTPOHBI,
BAJICHTHOCTh, 3JICKTPOOTPHUILIATEIBHOCTh. PaccMOTpeTh CYHIECTBYIONIME BHUJIBI XHUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METAIUTHYECKAsl, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUSI.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

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

- CdhopmupoBaTh 3HaAHUS O COBPEMEHHOM MOJEIHM CTPOCHHS aTOMa, O CYIIECTBYIOIINX
BHUJAaX XUMUYECKOU CBSI3H.

Ilopsitok U MeTOAMKA BbLITIOJTHEHUS 3a/1aHUIA:

3aganue 1. Uto Takoe aTom u u3 yero oH coctout? [IpuBeaure cxemy npocreiiiieit
MOJIEJIM CTPOCHHUS aTOMa, C YKa3aHHEeM YacCTHII, BXOJIALIUX B cOcTaB aroma. [liist kaxaoit 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
MOPSITKOBBIA HOMEP XHMHUYECKOTO 3JIeMEHTA?

3aganue 3. Uto Takoe aTOMHBIE OpOUTAIIH, KAaKUE TPOCTPAHCTBEHHBIC (DOPMBI JIJIST HUX
xapakTepHbl. CKOJTBKO aTOMHBIX SYE€EK U SJIEKTPOHOB IMOMEIIAETCS Ha KaXK10i 13 HUX?

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

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

3aganue 6. Uto Takoe BaJICHTHOCTD , BAJIEHTHBIE 3JIEKTPOHBI U
AJIEKTPOOTPHIIATEIHLHOCTE? OmpeiennTe BaJICHTHOCTh KX I0T0 atoMa B coequHerwnn: NH3,
H20, CH4.

3aganue 7. /laiiTe onpeaenenus repMmuHam: 1. Xumuueckas cBa3b, 2. loHHas cBs3b, 3.
KoBanienTHas cBs3b (¢ ykazaHueMm BUa0B), 4. Meramnuueckas, 6. Monsl, 7. Katuonsl, 8.
AHUOHBI. 3aMoHUTE TAOIHITY IO TUTIAM XUMUYECKOU CBSI3U:

XumMuveckan Cesa3piBaembl | Kpucramnuuecka | Oo0pasyrommec | Xapakrepusl | Ilpumep
CBSI3b € YacTHIbI s peméTka sl 4YaCTULBI e cBoiicTBa bl
BellecTB BelIeCTB

Honnaga cBsa3b

KoBanentnas MoJiekyJisipHas

BA3bL AToMHAas

MeTtauinuecka
11 CBSI3b

Boapoponnas
CBA3b

3ananme 8. Onpenenure BUI XUMUYECKON CBSI3U B COEUHEHUSIX




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 IpaKTUYECKUE 3a1aHUS

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
/ FTO.M. Epoxun. — 18-e usn., crep. — M. : M3marenbCkuil HEHTP «AKaICMUS»,
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 XuMHUYECKUX peaKIni

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. PEAKIMA TOPEHHUS, OKHCIICHUS-BOCCTAHOBJICHUSI.
N3yuuTh: ypaBHEHHMS OKHUCJIEHHUSI-BOCCTAHOBJICHMS, CTENEHb OKUCIEHUS, OKHUCIUTENIb U
BOCCTAHOBUTEIb. HayuuThCs COCTaBIATh M YpPaBHUBATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxiuii METOJIOM AJIEKTPOHHOTO OasaHca.

IIpuoGperaemblie yMeHHUsI H HABBIKH:

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

- ChopmupoBaTh 3HaHUA O KIACCU(DUKAIMUA THUIIOB XUMHYECKUX PEaKIUi, HAYYUTHCA
coctaBiaTh peakuu OBP u ypaBHUBaTh UX METOAOM JIEKTPOHHOIO OajiaHca.

IMopsiioK U METOAMKA BHINOJHECHUSA 3aJaHUH:

3aganme 1. UYro Takoe xumuyeckasi peaxkuusi? ConocraBbTe€ Ha3BaHMS THIIA
XMMUYECKON peakluu ¢ onpeneneHuemM: HanmpoTus kaxaoro TepMuHa, OTHOCAILETOCS K Kiaccy
XUMUYECKHUX PEaKIiid, BIUIINUTE HY>)KHOE OTpe/ieICHUE.

A. Peakiiuy, B pe3yipTaTe KOTOPBIX U3 IBYX M OoJjiee BelecTB o0pasyercs

1. Peaknuu coeqnHeHUus
OJIHO CJII0KHOE BEIIECTBO

b. P CaKIMu, B pE3yJIbTATC KOTOPLIX U3 CJIOKHOI'O BEIICCTBA 06p33yeTCﬂ

2. Peaknuu pa3iiokeHUus
HECKOJIBKO HOBBIX BEIIECTB.

B. PeaKL[I/II/I, B PE3YJIbTATC KOTOPBIX ATOMEI IIPOCTOr'0 BECIIECCTBA 3aMCIAOT

3. Peaknuu 3aMenieHUus
aTOMBI OJTHOTO M3 JIEMEHTOB B CJIIOKHOM BEIECTBE.

I". Peakiiny, B KOTOPBIX JBa CIIOKHBIX BEIIECTBA OOMEHHUBAIOTCS CBOMMHE

4. Peaknuu o0MeHa
COCTaBHBIMHU YaCTSIMH.

5. Ox30TepMuUecKue

peakium J1. Peakiiuu, mpoTeKaroue ¢ BbIJIEIEHUEM TETUIOTHI.




6. DHI0TEpMUYECKHe

E. Peakuuu, mpoTeKaronIve ¢ MOTJIOMEHUEM TEIIOTHI.
peakumnu
7. Kataautnueckue

K. Peakiun, naymue ¢ yqacTueM KaTaau3aTopa.
peakumnu
8. HekaTtaimTnueckue

3. Peakmum, nnymue 6e3 Karaau3aTopa.
peaknuu
9. OKHCINTEIBHO- . Peakium, mpoTeKarouiye ¢ I3MEHEHHEM CTETIeHEH OKHMCIIEHHS 3JIEMEHTOB,
BOCCTAHOBUTE/IbHbIE  (00pa3yIOIINX BEIIECTBA, YIACTBYIOIINE B PEAKIINH.
10. O6paTumbIe K. Xumuueckue peakiiyu, KOTOpbIE IPOTEKAOT OJHOBPEMEHHO B IBYX
peakumnu [TPOTHUBOIIOJIOKHBIX HATIPABICHHUSIX-TIPSIMOM U OOPAaTHOM.
11. HeoGpaTumbie JI. Xumuueckue peakiuu, B pe3yibTaTe KOTOPbIX UCXOIHBIE BEIIECTBA
peaknuu MPAKTUYECKU MTOJTHOCTHIO MPEBPAIIAIOTCS B KOHEUHBIE MPOAYKTHI.
12. I'omorennsie M. Peakuuu, KOTOpBIE IPOTEKAIOT B OJHOPOIHOM Cpelie, HAIIPUMEP B CMECH
peakumnu ra3oB WU B pacTBOpax.
13. 'eTeporeHHbIe H. Peakuuu, KoTOpbIE TPOTEKAIOT MEXKY BEMIECTBAMHU B HEOAHOPOJHOMN
peakuuu 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 cTeneHb okucieHud? Paccumralite creneHn okuciacHHS S, N, P,
Cr B MOJIEKYJIax BEIIECTB:

A) H2S03, H2S04, H2S;

B) NO2, NH3, HNO3, NaNO2;

B) K3PO4, P205;

T') CrO, Cr203, K2Cr204, K2Cr207.

3aganue 4. YTo Takoe OKHCIUTEIbHO-BOCCTAHOBHUTENBHbBIE PEAKIUH, OKUCIUTENIb U
BoccraHoBuTeNnb? PaccraBbre Kodd¢uuueHtsl B ypaBHeHuu peakuuu OBP  mMeronom
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 = MgS0O4 + SO2+ H20.

3ananue 6. PaccraBpre KOdbduIHMeHTH! B ypaBHeHHUU 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.

!Hen3BecTHBIE CTENEHN OKHCJIEHUsI CMOTPETh B TadJIMile pacCTBOPUMOCTH!
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.

!Hen3BecTHbBIE 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 CTENIeHU OKMCJIEHUSI CMOTPETh B TadJIMie pacCTBOPUMOCTH!

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).

OcHOBHBbIE HCTOYHHKH HHPOPMAIUHA:

1. KoHcnekt nekuui;

2. Epoxun FO. M. Xumus : yaeOHUK s CTY/. YUpEKISHUN cpea. mpod. o0pa3o— BaHUS
/ TOM. Epoxun. — 18-e uzn., crep. — M. : U3marenbckuii 1eHTp «AKaaeMus»,
2014. — 400 c.

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

Paznen 3. CtpoeHue u cBoiicTBAa HEOPraHN4YeCKNX BellecTB

Tema 3.1. Knaccupukanusi, HOMEHKJIAaTypa M CTPOCHHE HEOPIaHMYECKHUX BeIeCTB
IIpakTuuyeckoe 3ansatue Ne 3 mo Teme: «Kiuaccmduxanusi, HOMeHKIATypa M
CTPOCHHME HEOPTAaHNYECKUX BellecTB».
Hean 3ansaTusa: M3ydnTs HOMEHKIIaTypa HEOPraHUYECKUX BelecTs. Hayunrscs pemars
IOPaKTUYEeCKHE 3aJaHus MO KiIacCHU(UKalMM, HOMEHKJIAType U XHMMHUYECKMM (opmysam

HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIAccoB (yrapHbli ra3, YIJeKHCIBbIA ra3, amMMHak,
-



raieHas M3BeCTb, HEralleHas M3BeCTb, MHUTbEBAs COJAa M APYrHX): Ha3blBaTh M COCTaBIIATH
(OpMyIIbI XUMHUYECKUX BEILECTB, ONPEIEIATh IPUHAIICKHOCTD K KJIACCy.

IIpuoOperaembie yMEHUSI M HABBIKM:

- OcyuiecTBIATh MPO(ECCHOHANBHYIO JCSITEIbHOCTh B YCIOBUSAX OOHOBICHUS €€ Iieneid,
COJIepKaHusl, CMEHbI TEXHOJIOTHIA;

- ChopMupoBaTh 3HaHUSA O HOMEHKJIATYpE HEOPraHMUYECKUX BEIIECTB.

IMopsinok U MeTOAMKA BHINIOJHEHUS 3aJaHMI1:

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

3aganme 2. Uto Takoe KHUCIOTBHI, OCHOBaHMA M coiu? KakoBeI HX OCHOBHEBIE
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 BelecTsa Xumuueckas Gpopmysia
A) cyabdua HaTpus 1) Na2S
B) ruapocyabdar HaTpust 2) NaHSO4
B) cyabgart HaTpus 3)NaHSO3
I') cyab¢ut HaTpus 4) Na2S03
6) Na2S04
6) Na2S04

3aganue 6. 3anm0THATE HUKE IPUBEACHHYIO TA0IMILY

Jaanmne: BOCCTAHOBHTL HEAOCTAIOUINE JANNCH B KACTKAX

Bapuas Dopseys Hammamue sncaorw | Kncsorusll ocrarok (Ko) | Hassanee Ko
K0T

1 HF

| 2 XIAOPOBOIOPOINAR

-

Br
4 cyanbun

Il h cepuax

6 NO.

KapOomit

i K 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
/ TOM. Epoxun. — 18-e uzn., crep. — M. : U3narenbckuii MeHTp «AKaaeMHUs»,
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: «DPU3MKO-XMMHYECKHE CBOMCTBA
HEOPraHM4eCKMX BellecTB»

Henapr 3ansitusi: V3yuyuTh XapakTepHble XUMHUYECKHEe U (U3MUECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHIOB, OCHOBAHUM, KUCIIOT, cojied U nap. Hayuutbcs cocTaBisTh
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.

IMopsinok U MeTOAMKA BHINIOJHEHUS 3aJaHMI1:

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

3apnanue 2. Kakue oOmme (u3Myeckue M XHUMHUYECKHE CBOMCTBA XapaKTEPHBI IS
HemetayioB? [lpuBenurte mpuMepbl HEMETAIIOB U OOBACHUTE, KaK UX CBOMCTBA OTIMYAIOTCS OT
CBOICTB METAJLJIOB.

3aganme 3. OnuiuMTe OCHOBHBIE CBOMCTBA OKCUAOB. KakOBBI pa3nuuus MeExIy
KHCIIOTHBIMH, OCHOBHBIMH ¥ aM(oTepHbIMU okcuamu? [IpuBenure npuMepsl KaXKa0ro TUIIA.

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

BaHaHne 5. KakoBBI OCHOBHBIE XApaKTCPUCTHKH KHCIOT? O6’LHCHI/ITC, YTO TaKoc€
CHJIBHEIC U CJIa0kIe KHCJIOTBI, U ITPUBCAUTE IPHUMCEPHI IJId Ka)KIIOf/JI KaTCropuu. Kak ux cBoiicTBa
BIUAKOT HAa IIOBCACHUC B paCTBOpC?

3aganmne 6. Onmmmre cBoiicTBa coneil. Kak oHM 00pa3yroTcs, W Kakue THIBI PeaKkIuit
HPUBOJAT K UX oOpazoBanuio? [IpuBeauTe mpuMepsl pa3IMYHbIX COJICH U MX MPUMEHEHHUS.

3aganue 7. IlpuBenure mnpuMepbl OKCHIOB: a) KHUCIOTHBIX; O) OCHOBHBIX; B)
aM(OTEpHBIX; T) HecoIeo0pa3yromux (0e3pa3InuHbIX).

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

3aganue 9. Hamucarh ypaBHEHHS XMMHYECKUX peakluii, K OykBamM I U ]I 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.

3apnanue 11. TlpuBenenanie (HOpMYSbI HEOPTraHWYECKUX BEHIECTB PACHPEACIUTh 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 : yaeOHHK )1 CTY/A. YIPEKICHUN cpel. pod. o0pa3o— BaHUS
/ TOM. Epoxun. — 18-e usn., crep. — M. : U3narenbckuii NeHTp «AKaaeMHus»,
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. CTpoenne U CBOIiCTBA OPraHUYeCKUX BelleCTB
Tema 4.1. Knaccudgukanus, CTpoeHHe © HOMEHKJIATYPA OPraHUYeCcKHX BellecTB

IIpakTnueckoe 3anaTue Ne 5 mno Teme: «Kinaccudukanus, crpoeHue u
HOMEHKJIATYpa OPraHu4YecKuX BellecTB»

Hean 3anAaTHA: V3yduTh HOMEHKIIATYpy OPraHMYECKUX  COCAMHEHUM  OTACIIBHBIX
KJIACCOB (HACBIIICHHBIC, HCHACHIIIICHHBIC W apOMAaTUYCCKUE YTIIEBOAOPOJIbI, CIIUPTHI, (SHOJIBI,
aJbJACTUJIBI, KETOHBI, KapOOHOBBIE KHUCIOTHI W 1Ap.) HayduThcsi cOCTaBICHUIO MOJHBIX U
COKpAIIIEHHBIX CTPYKTYpPHBIX (POPMYNT OPraHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB, MCTOIB3YS
UX Ha3BaHHS 10 CHCTEMaTH4YeCKOW W TpPUBHUAIBHOW HOMEHKJIAType (STWJICH, AaleTHIIEH,
runepud, ¢eHon, ¢GopManbAeTHa, YKCyCHas KHCIOTa, TNHIMH). PacdeTsl mpocteifmeit
(dbopMyIbl OpraHuYeCKON MOJIEKYJIBI, HCXO/I U3 AJIEMEHTHOTO cocTana (B %).

IIpuoOperaembie yMEHUSI M HABBIKM:

- OcymiecTBisATh MPOGECCUOHATBHYIO JIESITEIILHOCTh B YCIOBHUSX OOHOBJICHUS €€ IIeNeH,
COAEp)KaHUsA, CMEHbI TEXHOJIOTHI;

- ChopmupoBath 3HaHUS 0 HOMEHKJIAType OpraHUYECKUX BEIIECTB.

IopAaoK 1 METOAUKA BBINOJHEHUS 32 JaHUN:

Homenkaatypa — 3T0 cucteMa Ha3BaHHM, ynoTpeOIsIomuxcs B Kakoii-mudo Hayke.

Mpbl OyaeM 3HAKOMHUTBCS C OCHOBaMH (OPMHUPOBAaHUS Ha3BaHMHA OpPraHUYECKHX
COCIMHEHUH 110 MEKIYHAPOAHOU HOMEHKIIATYPE.

Kpome mexnyHapoTHON HOMEHKIIATyphl B OPraHUYECKOM XUMUU HCIOJIB3YFOTCS:
TpPUBHAJIbHBbIE (MCTOPUYCCKH CJIOXKUBIIHMECS) HAa3BaHUS: YKCYCHas KHCJIOTa, DIUICPUH (OT
rpeu. glykys - cnankuii), dopmanbaerus (ot snar. formika — mypaseit). XuMHUKHU U ceifuac penko
Ha3bIBAIOT allETUJIEH 3THHOM, @ MypPaBbUHYIO KUCIIOTY — METAaHOBOM.

PannonanpHass HOMEHKJIATypa, COIVIACHO KOTOPOH COEAMHEHHE PAcCMaTpUBAIOCh Kak
IPOM3BOJIHOE Hanbosee TUITMYHOTO MPEJCTaBUTENS Kilacca: METUJIAIETUIICH, JTUMUTHIIITHIICH U
ap.

Uucino opraHM4eCcKUX COEAUHEHUN pPACTET B I'€OMETPUYECKOM MPOIrpeccur. XUMHUKam
pasHBIX CTPaH CTAJl0 TPYAHO OOLIAThCS, MOCKOIBKY OJHM M TE€ K€ BEIIECTBAa MMEIH pa3Hble
Ha3BaHMs, a 110J] OJHUM Ha3BaHUEM IIOAPA3yMEBAJIN HECKOJIBKO BEIECTB. XMMHUKHU BCEX CTPAH,
BXO/SIIHMX B MeXIyHapoIHBIN cOt03 Teopernueckor u nmpukinaanon xumuu (MIOITAK) cozmanu
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CIIEIUATILHBI KOMHUTET, KOTOPBIH BBIPA0OTAl OCHOBBI €OUHOU O/l 6CeX OP2AHUUECKUX

6eujecme HOMEHKIIATYpbl. DTy HOMEHKIJIATypy Ha3bIBAIOT MEKIYHAPOIHOM UM HOMEHKJIATypOou

HIOITAK.

OCHOBBI MEKITYHAPOAHOH HOMEHKJIATYPbI OPraHUYeCKUX COeTUHEHM .
B tabnune 5.1 mpuBeneHa HOMEHKIIATYPa OCHOBHBIX KJIACCHI OPTaHUYECKUX COCTUHEHUI.

1

| Haspamue' | PYMSUEORAIE ‘
[ HAsg IPYNIa MIH Ipumep HaszBanue
% HAJHYHEe COeMHEeHH A | COeAMHCHMUSA
l COCJIMHCHH M » ‘
KPATHOH CBA3H |
iAJu{aum, Bee esaisu C—C |CH,CH,4 Dran
1CHy,, 42 OHHAPHBIC ‘
Anxenst, Onea asoitnaa |CH,=CH, ‘Dren !
C,H,, ceasp C=C \(a'm.nen) l
ANKUHEL Onua rtpoitras |CH=CH SrtHE
C.H,,.2 cass C=C ;(aue'mmeu)
Anxanuensi, |JIse asoiineie |CH,=~CH—CH==CH, iBy'ra—
C.H,,.» CBA3H |muen-1,3
_ , J = (il
Cuuptsl —OH CH,CH,—OH ‘Jranon
CHAPOKCHILHAS \
Ipoctsie | —O0— CH,CH,—O0—CH,CH,  IOusruio-
ahupel OKCHUrpynamna BBII 2hHp,
3TOKCHATAH
Anpperuapl | —C—H 0 VxeycHbiii
I CH,—C anbATHA,
(0) ' SH 2TAHAY
ATAHANB
KapboHHuIBHAA
Keroubr —C— CH,—C—CH, Aueron,
I I MIPOIIaHOH
0) 0
KapboHuIbHAA
Kapbouosnie /O #0 Yrevenas
KHCJIOTHI —Re CH,;— C\ KHCI0TA,
_OH OH aTaHOBAA
KapOoOKCHIILHAS SO HORE
Crnokanie ’ 20 20 MeTHII0BbIH
aupsI —C—0— CH,—C 3(pHp YKCyC-
" SO0—CH it &
CJIOIKHO- 3 HOMH KHCTO-
ahupHas Thl, METHJI-
‘auerar

Tabnuia 5.1 OcHOBHBIE KJIACCHI OPTAHMYECKUX COCTUMHEHUN

A.]'Il"OpI/ITM COCTAaBJICHUSA HaAa3BaHUA OPraHUYCCKHUX COeTUHEHUM:

1. BeiOpathk camyto JJIMHHYIO YIJIEPOIHYIO LEIb;

2. IlponymepoBaTh €€ ¢ TOH CTOPOHBI, K KOTOpPOW ONMXKE paJuKaibl, WIA CTapIIHii
3aMEeCTHUTEINb, WIN KPAaTHAas CBS3b (B 3aBUCUMOCTH OT KJIacca BEIIECTBA );

3. VYkazatb B mnpegukce (Te >Xe TPUCTABKH, HO CHEHUPUISCKUE, XUMHUYCCKHE)
MOJIOKEHHE (HOMEep  aroMa  yIVIepoAa) W Ha3BaHUE pajuKaia,  3aMeCTUTeN,

(YHKIIMOHATEHOM TPYMIBI B aj1()aBUTHOM MOPSIKE;
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4. 3anmcaTh KOpEHb, COOTBETCTBYIOIINNA YUCITYy aTOMOB YIJIepoja B TJIaBHOM IIEIIH.

5. Ecimm ectp nBOWHAs CBs3b, TO TIOCHE KOPHS MOCTaBUTH cy@dukc -€H ¢
yKa3aHHEM OJIOKEHUS CBSI3U B LIETIH; JJIs1 TPOWHON CBSI3U MCIIONIB30BATh Cy@ukc -
uH. Ecnu kpaTHBIX cBsA3el HET — cyghpukc -aH;

6. ITlocme »srToro ykaszath cyh(dUKC, COOTBETCTBYIOIIMA KETOHY, IbJICTHAY WU
KHCJIOTE, €CIH €CTh COOTBETCTBYIOIIME (YHKIMOHAJIbHBIC TpyMIbl. J[Is KETOHOB
YKa3bIBACTCS TOJIOKEHUE PYHKITMOHATBHOM TPYIIIHI,

7. Ecimu B BemecTBE HECKOJIBKO OJMHAKOBBIX PAJIMKAIOB, 3aMECTUTEINICH, CBSI3CH WIIH
(GYHKIIMOHATBHBIX TPYII, TO OHHM HA3bIBAIOTCS BMECTE, C HCIIOJIb30BaHUEM
YUCIUTENBHBIX: 2 — 1, 3 — TpH, 4 — TeTpa W T.1;

8. Ilpu Hammcanuu Ha3BaHUS Bce LU(MPBI OTIACISAIOTCS APYr OT JAPYra 3amsTbIMH, a OT
OykB — neducamu.

[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 ¢yHkumonanbHas rpymmna — -COOH xapOokcunpHas . Ha eé
NPUCYCTBUE YKa3bIBAaCT -OBasi KHCIIOTA.

3. B rnaBHOM 1enu ecTh TpU 3aMECTUTENs: aMHMHO -TpyImma, e€ TOJI0XKEeHHe
yKa3bIBaeTcss Ludpoil 2, U aABe METWIbHBIE TPyNMbl. Ha 4rcio METUNBHBIX TPYMNN yKa3bIBaeT
YacTHIla Ou-, @ Ha ToJiokeHue B uenu 1udpsl 3,4. Mexny uudpamu ects 3amsras, Luppsl oT
OYKB OTJeJIeHbI 1e(hUCOM.

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

1. 2,5-guMmermirexces-3;
2-MOHOMETHII-3,5- TUIIPOITHITHOHAH;
2,5 - mumeTnn - 3-HUTPOTeKCaH;

o

2,3-mUXJIOpreKcaHoBasi KUCIIOTa;
5. 2 -amuHOOyTaH.
3aganue 2. Hanmummre cTpyKTypHBIE POPMYIBI BCEX COSTUHEHHI 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.
3ananue 4. [Togbepute K TEKCTY MPaBUIBHBIA TEPMHUH OTIPEIEICHUS TOHATHS:
1. ... - BemecTBa, OMHAKOBKIE [0 COCTaBY, HO Pa3HbIE 10 CTPOCHHUIO;
2. ... - OTO psAN COCTUHEHHH, CXOIHBIX MO CBOEMY CTPOCHHIO M XUMHYECKUM
CBOMCTBaM, KOTOpBIE OTJIMYAIOTCS NIPYr OT JApyra Mo COCTaBY MOJEKYJT Ha
OJIHY WJIK HecKoJbko rpynn CHp;
3. ... - 9TO U30MEpPHI, OTIMYAIOIINECS MTOPSIIKOM COCTUHEHHS aTOMOB;
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4. ... - mpexacrasiseT co00l COBOKYMHOCTbh HECHCTEMATHUECKUX HCTOPHUYECKH
CJIO’KUBILIMXCA HA3BaHUW OPTAHUYECKUX COCIMHEHUN
5. ... - DOTO SBJCHHE CYIIECTBOBAHUS BEIIECTB, HMEIOIIUX OJWHAKOBBIN
KaueCTBEHHBIM M KOJUYECTBEHHBII COCTaB, HO Pa3IMYHOE CTPOCHUE U pa3HbIe
CBOICTBA.
3ananme 5. BcTaBuTh NpOIyHIEHHBIE CJI0BA B TEKCT
BoiOpates camyl0 JAIUHHYIO YIVIEBOAOPOJHYIO II€Mb U IPOHYMEpPOBaTb AaTOMBI
(yrnepozna)s Hell. Hymepaninio HaUMHAIOT ¢ TOrO KOHIIA [EMH, K KOTOpOMY OJke
CTOHT (pamukan). Ha3ath panukansl B ( andasutHOM) mopsiake. [lepen
Ha3BaHUEM KaXKJIOTO pajJuKaia yka3aTh (HOMep) aTOMOB YriepoJa, ¢ KOTOPhIMHU
CBSI3aHbI TAKUE PAJIUKAIIBIL.
3aganue 6. HazoBuTe mpHUBEAECHHbIE HUXKE YIJIEBOJOPOABI IO MEXAYHApPOIHOU
HomeHkiarype IUPAK:

CH;

3 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;j

CH;

) CH;—-C - CH - CH; - CH; - COOH

CH,

OT4eT 10J17KeH CoIepPKaTh:

1. Ha3zBanwue TeMbl TPaKTUUECKON 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 : y49eOHHK I CTYA. YIPEKISHUN cpel. mpod. oOpa3o— BaHUS
/ TO.M. Epoxun. — 18-e¢ u3z., crep. — M. : M3naTenbCkuil HEHTP «AKaIeMHUsI»,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBuisieB P. I'. CnpaBoynuK 1m0
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 3ansaTusa: V3yduuth CBOMCTBA OPraHMYECKUX COEAMHEHUN OTHENBHBIX KJIACCOB:
npenenbHble (allkaHbl U IUKIOAKAHBI), HelpeaeibHble (AJKEHBI, alKUHbl U aJKaJucHbl) U
apOMaTHUYECKHE YTIIEBOAOPOIbI, CIUPTHI U (DEHOJIBI, KAPOOHOBHBIE KUCIOTHI B 3(DHUPHI, aTbACTHIBI
N KCTOHLI, aMHWHblI W AaAMHWHOKHUCIIOTBI, BBLICOKOMOJICKYJIAPHBIC COCANMHCHUA. Hay‘II/ITLCSI
BBITIOJIHATH 3aJaHUs Ha COCTABJICHUC ypaBHeHI/Iﬁ XUMHWYCCKUX peaKHI/Iﬁ C Yy4dacTuem
OpTraHN4YC€CKUX BCIICCTB HA OCHOBAHUHU UX COCTaBa U CTPOCHMUA.

IIpuoGperaemblie yMeHUsI U HABBIKH:

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

- ChopMupoBaTh 3HAHUS O CBOMCTBAX OPraHUYECKHUX BEIIECTB.

IMopsiT0oKk ¥ METOAMKA BHITIOJTHEHUS 32 JaAHUIA:

3aganmne 1. Uto Takoe ankaHepl? 3alMIINTE OCHOBHEBIE CBOMCTBAa JAHHOIO KJjlacca B
Tabnuiy 6.1

Tabmuma 6.1 — XuMU4YecKHe CBOMCTBA AJIKAHOB

Tun peakuuu YpaBHeHHE peakuuu

1. Peaxkiun 3amernieHus

2. Peakimmu oxkucieHus

3.P CaKIIUU TCPMUYICCKOT'O PA3JIOKCHHUA

4. Nzomepusanus

5. ApomaTu3zanus

6. AnkaHbl He 00ECIIBEUUBAIOT OPOMHYIO BOAY
¥ pacTBOp MEpPMaHTaHaTa KaJus MPU OOBITHBIX
YCIIOBUSAX

7. Peakuum nerunipupoBaHus

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

Tun peakuuun YpaBHeHHe peakuun

1. Peakiuu npucoeanHeHus
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2. Peakiimu okUCIEHUS

3. Peakuuu nonumepuasiuu

4. AnxeHbl HE 00€CIBEUHNBAIOT OPOMHYIO BOTY
U pacTBOp MEpMaHraHaTa Kajusi MpU OOBIYHBIX
YCIIOBUSAX

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

Tun peakuuu YpaBHeHHe peaKkuuu

1. Peakiuu npucoeIuHeHUs

2. Peakun okucienust

3. Peakuuu nonumepuasuu

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 npucoequHeHUsI

2. Peakimu okucieHus

3. Peaknuu nmonmumepuasuu

3apnanme 5. Uto Takoe apeHbl? 3amuIIMTE OCHOBHBIE CBOICTBAa JAHHOrO Kjacca B
Tabmuiy 6.5
Tabnuma 6. 5 — XuMuyeckue cBOWCTBa apeHOB

Tun peakuun YpaBHeHHe peakuuu

1. Peakunu nmpucoe1MHEHU

2. Peakun okucienust

4. Peakmuu 3aMelieHUs

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

Tun peakuun YpaBHeHHe peakuuu

1. Peaxkiun 3amernieHus

2.P CaKIIMH OKHUCJIICHUA

3. Peakuuu srepudukanyu

4. Peakuuu nerujipaTaiuu

3aganue 7. Uto Takoe ajkuHbI? 3alUIINTE OCHOBHBLIE CBOICTBA JAaHHOIO Kjacca B
Tabnuiy 6.7
Tabnuma 6. 7 — XuUMHUYECKUE CBOMCTBA aJIbIECTUI0OB

Tun peakunu YpaBHeHHe peakuu

1. Peakiuu npucoenHeHus

2. Peakiuu nmoaukKoHaeHCAIIAN

3. Peakuuu nonumepuasnuu
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4. Peakuuu 3aMeLICHASA

5. Peakiuuu OKUCICHUSA

3apanue 8. Uto Takoe kKapOOHOBBIC KHCIIOTHI? 3alUIIUTE OCHOBHBIC CBOMCTBA JAHHOTO
KJlacca B Tabnuiry 6.8.
Tabnuua 6. 8 — Xumuueckue cBocTBa KApOOHOBBIX KHCIOT

Tun peakuuun YpaBHeHHe peakuuu

. Peakiinu nqucconuamnuu

. Peakniuu coneoOpazoBanus

. Peakiium o6pa3oBaHus TraoreHaHTuapuIoB

. Peaknuu oOpa3oBaHus aHTHIPHIIOB

. Peakuu stepudukanmm

. Peaknuu T'aJIOTCHUPOBAHUA

. Peakunu ropenns

R0 (QA| NN W[ —

. Peakiium kaTaIMTHYE€CKOI0 BOCCTAHOBJICHUS

3apanue 9. OcylmecTBUTE CAEAYIOIINE LIETOYKH TPEBPALICHUN:

O
i 2 3 I

a) C2H6 '—)C2H4 '—)CzHSOH —)CH3 —C-H

(o

1) C,H—C,H, + H,
2) C2H4 + H20 - CszoH

0
3) C,HsOH + [0]— crg—cfH+ H,O.

] 2
6) C,H;OH—C,H,—>CO,

OTuyer q0/1K€eH CONEPKATH:

1. HasBaHue TeMbl IPaKTUUECKOH pabOTHI;

2. llenb pabotsr;

3. BrInonHeHHBIE TPAaKTUYECKHE 3adaHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKOW padboTe).

OcHOBHbIE HCTOYHUKH HHpoOpMaMU:
1. KoHCnekT neKIuii;
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2. Epoxwun 0. M. Xumus : yaeOHHK T CTY. YIPEKISHUN cpel. nmpod. o0pa3o— BaHHS
/ TOM. Epoxun. — 18-e usn., crep. — M. : U3marenbckuii NeHTp «AKaaeMHus»,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBuises P. I'. CnpaBoyHHK 110
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 IMOHSTHSIMH pAacTBOPEHHUE, pacTBOpPbl U CIOCOObI HX IPUTOTOBJICHUS.
PactBopumocTs. MaccoBast 105151 paCTBOPEHHOT'O BEILLECTBA.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcyuiecTBIATh MPO(ECCHOHAIBHYIO JESITEIbHOCTh B YCIOBUAX OOHOBIIEHUS €€ 1ieneil,
COJIepXaHUsl, CMEHbI TEXHOJIOTUH;

- ChopMupoBaTh 3HaHUS O CBOHCTBAX IMCIEPCHBIX CUCTEM U PACTBOPOB.

IMopsi10K ¥ METOMKA BLITIOJTHEHUSI 3a1aHUIA:

33}13““6 1. Yto Takoe AUCHICPpCHAdA CUCTEMA, KAaKHWEC THUIIbI AWCICPCHBIX CHUCTEM BbI
3Haere? HazoBuTe M KpaTko 0XapakTepu3ylTe OCHOBHBIC THUITBI TUCIIEPCHBIX CUCTEM (HAIpUMeEp,
a’pO30JI1, IMYIBCUHU, CYCTICH3UH ). 3anoHuTe Tadnuiy 7.1.

Tabnuma 7.1 — Knaccudukanusi TuCepCHBIX CUCTEM

JlucnepcuoHHas cpeaa JucnepcHas ¢gasa IIpumep cucrem

I'a3 I'a3

Kuakocrs

Teepaoe BeuecTso

Kuakocers T'a3

Kuakocrs

Teepaoe BeuecTso

TBepaoe BeuecTso I'a3

Kuakocrs

Teepaoe BeuecTso

3apanue 2. Yto Takoe pacTBOp, paCTBOPUTEIb U PACTBOPEHHOE BELIECTBO?
3apanue 3. Uto Takoe KoHIIEHTpauus pacTBopa? Kak MOXKHO BbIpa3UTh KOHUEHTpAIUIO?

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?

3ananme 6. Pemwmre 3amauy: BeluMcnuTe MaccoByH OO0 pacTBOpa, KoTopas
MOJTyJaeTcsl IPH pacTBOpeHUH 15 rpamMmoB kapOoHaTa HaTpus B 250 rpamMMax BOJIBI.

3aganue 7. Pemnte 3amady: BeluncinTe MaccoBylO JOMIO XJIOPHUJA HATpUs, KOTOpPas
noxy4aercs npu pactBopenun 50 rp. noBaperHoi conu B 400 rp. BOJBI.

3aganue 8. Pemmre 3amauy: Kakag MaccoBas [0is pacTBopa IOJNYYUTCS IIpH
cmemmBanuu 300 rp. BOJBI U 25 Tp. THAPOKCUAA HATPUS.
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3apanme 9. Pemure 3amauy: BeiuMcnuTe MaccoByHO OO pacTBOpa, KOTOpast
noy4daercst mpu pactBopeHuu B 550 rp. Bozibl 42 rp. XJIopyaa KajabLus.

3apanue 10. Pemmre 3amauy: B 150 rp. Boawl pactBopwiu 17 Tp. HUTpaTa Kajusl.
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. Ha3Banue TeMbl IpakTUYECKONU pabOThI;

2. lenb pabortsr;

3. BrInonHeHHBIE TPAKTUYECKUE 3aTaHUS

4. 3akmoueHue (BBIBOJBI IO IPAKTHYECKOH paboTe).

OcHOBHBbIE HCTOYHHKH HH(OPMAIIUHN:

1. KoHCIHeKT JIeKIInH;

2. Epoxun FO. M. Xumus : y4eOHUK A7I5 CTYA. YUpexXIeHul cpel. mpod. o6pazo— BaHUS
/ TO.M. Epoxun. — 18-e usn., crep. — M. : U3marenbckuii NeHTp «AKaaeMHUS»,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBmises P. I'. CnpaBoynuk 1m0
XxuMHH: yuebHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Pa3nea 7. KauecTBeHHbIe peaknuu 00HApPYKeHHsI OPraHHYeCKHUX U HEOPTaHUYeCKUX
BelIECTB
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 BH/BI KaUECTBEHHBIX peaklMi Ha OOHapyX eHHE
KAaTHOHOB U aHUOHOB HEOPTaHUYECKUX BEIECTB.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcyuiecTBIATh MPO(ECCHOHANBHYIO JESITEIbHOCTh B YCIOBUSAX OOHOBIIEHUS €€ 1ieneil,
COJIEp/KaHus1, CMEHbBI TEXHOJIOTHIA;

- CdopmupoBaTh 3HaHHUSA O crocobax OOHapy)KeHUS KaTHOHOB UM aHHUOHOB
HEOPraHMUYECKUX BEIIECTB C OMOIIBIO KAUECTBEHHBIX PEaKIUi

IMopsiiok U MeTOAMKA BHINIOJHEHUS 3aaHNI:

3ananue 1. Onpenenenne noHOB cepedpa (Ag'): [IpoBeauTe KaueCTBEHHYIO PEaKIIUIO Ha
ompenesieHne HOHOB cepedpa B pacTBope. Mcnonb3yiite xmopua Hatpust (NaCl) mns ocaxnenus
xyiopuza cepedpa (AgCl). Onuinre HaOIIOACHUS U 3aMUIINTE YPaBHEHUE PEAKIIHH.

3aganue 2. Onpenenenre noHoB Meau (Cu**): IIpoBennuTe KaueCTBEHHYIO PEAKIUIO HA
onpenelieHne MOHOB Menu ¢ mnomoulbio ammuaka (NHs). HaOmronmaiite 3a oOpa3oBaHuem
KOMILJIEKCa. 3alUIINTe YpaBHEHUE PEaKIMH U OMUIIUTE LIBET MOJTYYEHHOI0 PacTBOpA.

3ananue 3. Onpenenenre noHOB Kanbius (Ca?): e[IpoBenute Ka4eCTBEHHYIO PEAKIIMIO
Ha oOIpejesieHue HWOHOB Kaibplusi ¢ nomoulblo HaTtpuii-pochara (NasPOs). Onwumwre
00pa30BaBIIMICS 0CaIOK U 3alUIINTE YPAaBHEHUE PEAKIIH.
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3ananue 4. CoctaBbTe TaONHITy, B KOTOPOH BHECUTE JaHHBIC 00 OKpalTMBaHUH TUTAMEHH

TOPCIIKU pa3HbIMU KaTHOHAMU MCTAJIJIOB!:

Tabnuna 7.1 — OxpalmBaHue IIaMEHU TOPEJIKU KaTHOHAMH METAJJIOB

Karuon merasia Oxpacka njiaMmeHu

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 Peakrus YpaBHeHHe peakuuu

IIpusHaku
NMPOTEKAHUS
peaKuun

KauecTBeHHbIE PC€AKIIMH HA AHUOHBI

COs*

PO*

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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2. Epoxwun 0. M. Xumus : yaeOHUK )1 CTYA. YIPEKIECHUN cpe. pod. oOpa3o— BaHUS
/ TOM. Epoxun. — 18-e usn., crep. — M. : U3marenbCckuii HEHTp «AKaaeMHUS,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBuises P. I'. CnpaBoyHHK 110
XuMuu: yueoHoe nocodue. — Mocksa: Ilpocnekt, 2023. — 160 c.
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OcHOBHbIE HCTOYHUKH MHPOpMAIMHU:
brmunos, JI. H. Xumus: yuebnuk mus CIIO / JI. H. bnunos, WU. JI. Ilepdpunosa, T. B.
CoxkonoBa. — 2-¢ u3n., crep. — Cankrt-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — TexcT: >neKTpoHHBIN // JlaHb: 3IEKTPOHHO-OMOIMOTEYHAs! CHCTEMa. —
URL: https://e.lanbook.com/book/167183.
I'yceBa, E. B. Xumus misa CIIO: yue6Ho-meTonuueckoe mocobue / E. B. I'ycera, M. P.
3uranmuna, JI. M. KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texcrt: 25ekTpoHHbIN // JlaHb @ 35eKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096.
Epoxun 10. M. Xumus : yaeOHUK IS CTY. YUpexaeHuid cpea. mpod. odpazosanus / FO.M.
Epoxun. — 18-e u3n., crep. — M. : 3parenbckuii neHTp «Akanemusi», 2014. — 400 c.
Yepuukosa, H. 0. Xumus B noctynmHoM m3nokeHHH: yaeOHoe nmocobue ans crmo / H. 1O.
UepuukoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Tekct: 31ekTpoHHBIA // JlaHb: 2JIEKTPOHHO-OMOIMOTEYHAs] cUCTEMa. —
URL.: https://e.lanbook.com/book/195532.
[esuunpina, JI. B. Xumus: yyeOnoe nocobue / JI. B. llleBuunbina, A. M. AnapueB. —
Hosocubupck: HI'TVY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 31eKTPOHHBIN
// Jlanb: snexTpoHHo-OubMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/118505.

JlonoJiHuTeIbHbIE HCTOYHUKH

http://www.chemnet.ru - ChemNet: mnopran  (yHIaMEHTaIBHOTO  XUMHUYECKOTO
o0Opa3zoBaHus;
http://www.chemistry.ru - Xumust B OTKpbITOM KOJUTEKE
http://webelements.narod.ru - WebElements: onnaiiH-cipaBOYHUK XMMHUYECKUX DIICMEHTOB
http://maratakm.narod.ru - BupryansHasi XuMu4ecKas koja
http://all-met.narod.ru - 3anumarensHass XUMUSL: BCE O METaIax
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
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Meroanueckue ykazaHusi K JlaboparopusiM padotam no aucuumuinae O/l 12 Xumwus
coctaBiieHbl B cooTBeTcTBUU ¢ TpeboBanmsimu OI'OC CIIO u mpemHa3HaveHbl sl CTYICHTOB,
obyuaronuxcst mo crnenuanbHocTd: 09.02.11 PaspaboTrka W ympaBieHHE MPOTPAMMHBIM

o0ecrieueHueM.

Mertonudeckue ykazanus 1 y9eOHOM TUCIUTUIHHBI pa3paOdO0TaHbI:
1. Cronsposa A.C., npenogasareins kowiemka CKOY B r. CtaBpomnone
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1. IOACHUTEJIBHASA 3AIIMCKA

Meronnyeckue yka3aHMs NpeJHa3HAuY€Hbl I OKa3aHMs MOMOIIM OOy4yarolUMCs MpHU
BBINOJIHEHUH 33aJaHHi Ha 1a00paTOPHBIX paboTax.

JlaGopaTopHas pabota — 3T0 omHa U3 ¢GopMm y4deOHOW pPabOThI, OpUEHTHPOBAHHAS HaA
CHCTEMAaTH3alMI0 U3yYEHHOTO TEOPETUYECKOT0 MaTepHala, ero Oosee riryboKkoe yCBOCHHE, Ha
(dopmupoBaHHEe OOIIMX KOMIETEHUUM M Ha YMEHHUS HPUMEHSATb TEOpPETUYECKHE 3HAHUS B
1abopaTOPHOM MIPaKTHUKE.

JlaGopatopHble pabOThI SBJIAIOTCS BaXKHOM (POPMOIL, CrIOCOOCTBYIOIIEH YCBOEGHHUIO Kypca
xuMud. OCHOBHBIEC 33/1a4M 3TUX 3aHATHHA CBOIATCA K TOMY, YTOOBI HAaydyuTh OOYYaroIIUXCH,
CaMOCTOSITEJIbHO MBICIIUTh, W3KUTh HMEIOIIMECs HITaMIbl M CHOCOOCTBOBaTh PaCIIMPEHHUIO
o0u1eil XuMHuecKkoil KynbTypsl. B xone 3aHaTuii o0yyaronecst J0HKHBI HAyYUThCS IPUMEHSTh
BbIpaOOTAHHYIO METOJUKY B J1a00OpaTOPHOI paKkTHKe.

JlabopaTopHbie padoThl CTYI€HTOB IPOBOAUTCS € LEJbIO:

- CHCTEMaTHU3allUU U 3aKPEIUICHUS NIOJyYEHHBIX TEOPETUUECKUX 3HAHUM CTYIIEHTOB;

- yriiyOJeHus ¥ paclIUpEeHUsl TEOPETUUECKUX 3HAHMUI;

- pa3BUTHA II03HABATEJIbHBIX criocoOHoCTeH u aKTUBHOCTHU CTYICHTOB:
CaMOCTOSITENIbBHOCTH, ~ OTBETCTBEHHOCTHM M OpPraHU30BaHHOCTH,  TBOPYECKOM
VHULUATUBBI;

- (opMupoBaHUS CaMOCTOSITEIPHOCTH MBIIUICHUS, CHOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CAMOPEaIN3aLiu.

Conep:xkanue J1aGopaTOPHBIX PadoT SBISETCS PEIICHUEM PAa3HOTO poja 3amad — padora ¢
HAY4YHOH JMTepaTypoil, CIpaBOYHMKAMM, 3alOJHEHHWE TaOJIUML, CXEM, OTBETHl Ha BOIPOCHI,
BBITIOJIHEHUS! OIIBITOB, PELICHHE 3a/1a4

Temartuka, cojepkaHue W KOJIMYECTBO 4YacOB, OTBOJMMOE Ha JabopaTOpHyro paboTy,
3aduKCcUpoBaHo B paboueit mporpamme nucuuruinabl OVYILL 07 Xumus.

[Tepeuens JIabopaTopHBIX pabOT IJIAHUPYETCS C TAKUM PACYETOM, YTOOBI 32 OTBEAECHHOE
BpeMsi 00y4arorecs: CMOIJIM MX KaYE€CTBEHHO BBIMIOJIHUTD.

OCHOBHBIMH 3TaNIaMH J1a00PaTOPHOI1 padOTHI SIBJISAIOTCH:

1) npoBepka 3HaHUI 00y4aIOUIMNXCA — UX TEOPETHUUECKOM MOATOTOBIEHHOCTH K 3aHATHUIO;

2) MHCTPYKTaXX, IPOBOJMMBII MPenoaBaTeiem;

3) BBHITIOJIHEHHE 3aaHUI;

4) mnocnenyroImui aHaIM3 U OLEHKA BBIIOJHEHHBIX pPAa0OT M CTENEHH OBJIAJCHMS,
00y4aromuxcsl 3aIIaHiPOBAHHBIMU YMEHUSIMHU.

IToxa3aTenem OLEHKH Pe3yJIbTATOB JIA00PATOPHBIX PA00T CTYAEHTA SABJSIIOTCH:

- YPOBEHb OCBOEHHUS CTYJIEHTOM y4eOHOT0 MaTepuaa;

- yYMEHHE CTyJIeHTa MHCIOJb30BaTh TEOPETUYECKUE 3HAHWSA TMPH  BBINOJIHEHUH

71a00paTOpHBIX PaboT
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Pazgen 2. Xumuuyeckue peakunu
Tema 2.1. Tunbl XUuMHYECKHX peaKkuuid

JlabopaTopHas padora Ne 1 no teme: «KosimuecTBeHHbIEe OTHOIIEHUS B XMMHUID)

Heas padotbl: M3yunTh OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XMMHUU M PACUYETHI IO
YpaBHEHUSM XHUMHUYECKUX peakuuii. MoJsib Kak eIuHHhIla KOJIMYeCTBa BellecTBa. MomsipHas
Macca. 3aKOHbI COXPaHEHHs MacChl M SHEPTHH. 3aKOH ABOrajipo. MoJIIpHBII ~ 00BEM  Tra3oB.
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 XUMMUH.

ITopsinok U MeTOAMKA BbINOJIHEHUS 32 JaHUI:

3aganmne 1. Pemnre 3amaun:

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

3agava 2. OnpenenuTts KOJMYECTBO BEIIECTBA B rase, 3alOJIHSIOLEM TP HOPMaJIbHbIX
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. PaccuntaTh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO Maccy cepHoi kucinotel H2SO4
Y OIIPEETIUTH MACCOBBIE JOJIM DJIEMEHTOB B KHCIIOTE;

3agaya 7. Onpenenuts MacCOBYIO JOJI PAacCTBOPEHHOIO BELIECTBA, €CIM 25 I colH
pacTBOpUIIU B 75 T BOABL.

3agaya 8. CKoJIBKO TPaMMOB KHCIOpOAa HEOOXOAMMO JJIsi TIOJTHOTO CTOpaHHs IMHKA
maccoi 13,0 r?

3agauya 9. Ckoipko JUTPOB (H. y.) BOJAOpOAAa BBIACIUTCS TIPH B3aUMOJCUCTBUHU
amromuHuS Maccoit 10,8 T ¢ m30BITKOM pacTBOpa XJIOPOBOJIOPOIHON KUCIOTHI?

3agaya 10. [Ipu B3aumozeilicTBuuM kapOoHaTa KalbIUsl C a30THOM KHCIOTOU
BbIJIEIWIOCH 3,36 11 (H. y.) yriekucioro raza. KakoBa Macca kapOoHaTa Kalblivs, BCTYIHUBIIETO
B peakuuio?

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

Bapmuanr 1

1. CKOIBKO MOJIb ¥ MOJIEKYJI COACPIKUTCA B 5 T MarHus?

2. Ompenenute, Kakoil o0ObeM NpHU HOPMAJIbHBIX yclHoBHsX 3aHumaer 2,408- 1024
moutekya okcuza 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 COZIEPKUTCS B 6 T cuinKaTa 6apus?

2. Paccuuraiite, kakoit o0beM (H. y.) 3aitmyT 0,6 MOJIb a30Ta.
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3. Kakoii 00beM cepoBO0pOa TOTYIUTCS TIPH ICUCTBUU COJITHOW KUCIIOTHI Ha CyIb(ua
xenesa (II), maccoit 132 rpamma.

4. Kakyroo Maccy coid ¥ BOJbI HE0OX0auMoO B3sTh ISl mpurotoBieHus 5S00r 60%- 17
HOT'0 pacTBopa?

Bapuanr 3.

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

2. Onpenenute, Kakoi 00beM 3aHuMaroT 1,204 - 1023 mosnekyn kucimopoza (H. y.).

3. Paccuutarh Maccy BOAOpOJa, BCTYNUBIIETO B PEAKIHUI0 C KHUCIOPOJIOM, €CIIU
obpasyercst 144 rpaMMOB BO/IBI.

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

OTueT 10J17KeH CO/IepKATh:

1. HasBaHue TEMbI PAKTUYECKON 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 JUTSI CTY. YUPEKACHUH cpea. mpod. 00pa3o— BaHHS
/ FO.M. Epoxun. — 18-e u3a., crep. — M. : U3natenbckuil neHTp «AKaaemusy,
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 pa6ora Ne 2 mo TeMme: «DJIEKTPOJUTHYECKAS] JAUCCONUANUA H
HOHHBIN 00MeH»

Heas padorbi: HM3yueHue TeOpUM INEKTPOJIUTHUYECKOW  TUCCOIHMAIMU  (MOHBI,
AIIEKTPOJIUTHI, HE 3JEKTPOIUTHI). COoCcTaBleHUE PEaKIMil HOHHOrO OOMEHa MyTeM COCTaBJICHUS
UX TOJIHBIX U COKPAILICHHBIX HOHHBIX YpaBHEHUI.

IIpuoGperaemblie yMeHUsI U HABBIKH:

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

- IIpnoOpectn HaBbIKM JaOOpaTOpHON paboThI, chopMUpPOBaTH 3HAHHUS 00 OCHOBAX
TEOPUH AIEKTPOJUTHUECKON AUCCOLMAIINY U PEAKIINSIX HOHHOTO 0OMeHa

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
KalUTM CJIEAYIOUIMX pPacTBOpoB: B mepBylo — xjopuna sxenesa (III) FeCl3, Bo Bropyo —
cunukara Hatpus Na2Si03, B TpeTbto — pazbaBiieHHOU cepHoil kucinoTel H2SO4. Jlo6aBbTe B
HUX 10 TakOMy Jk€ KOJHMYECTBY PAacTBOPOB: NEPBYIO MPOOMPKY — THUIPOKCHAA HATPHsS, BO

27



BTOPYIO — COJISTHOM KHCIIOTBI, B TPETHIO0 — XJIOpuaa Oapusl.

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

Hanumvre B MOJEKYJISIpHOM M MOHHO-MOJIEKYJISIPHOM BHJI€ YPAaBHEHUS MPOTEKAIOIIUX
peaxiuii, HalpaBJIEHHbIX B CTOPOHY 00pa30BaHMs MaJIOPACTBOPUMBIX BELIECTB.

0) O0pa3oBanue cJ1a0bIX KHCJIOT U OCHOBAHUI

B nBe mpoOupku BHecuTe 1o 5—7 Kamelb: B IEPBYIO — pPacTBOpa alleraTta HaTpUs
NaCH3COO, Bo BTOpyro — xyopuaa amMMmoHus. J[o0aBbTe B NEPBYIO MPOOMPKY HECKOJIBKO
Kamenb cepHoil kucinoThl (1:1), mepememnaiiTe pacTBOp CTEKISHHOW IAaJOYKOM M CIIErKa
nojorpeite. 26 Omnpenenure Mo 3amaxy, YTO PEaKIHs IMPOTEKala B CTOPOHY OOpa30BaHUS
cnaboil yKCycHOM KuciaoThl. HamummTe MOJIEKYJISIpHOE UM HMOHHO-MOJIEKYJISIPHOE ypaBHEHUS
peakuuu. Bo BTOpyrO mpoOupky m00aBbTe 4 H. pacTBOpa IIEJIOYH M TIOJOTPEHTE PacTBOp.
Omnpenenure 1o 3anaxy BbIJEIICHUE aMMHAaKa.

Hanummre MonekynsipHoe U HOHHOMOJIEKYJISIPHOE YPaBHEHUS PEakIuu, MPOTEeKaloei B
CTOpOHY oOpa3oBanus cinaboro ocHoBanuss NH4OH, u ypaBHeHHe ero pacrajga Ha aMMHaK U
BOJY.

B) O0pa3oBaHue JieTy4uX NPOAYKTOB peaKIuu

[TomectuTe B nBe mpoOupku mo 5—7 kamenb pactBopa coabl Na2CO3. Ilposepnte
Haymuue B pactBope mona CO3 2— , s 4ero B OJHYy MPOOUPKY 100aBbTE HECKOJBKO KaIlelh
xjnopuna kKanpuus. Kakoe BemecTBO BhIMajgo B ocalok? Hamummure MosexkynsipHoe u
MOHHOMOJIEKYIISIPHOE ypaBHEHHs peakuuu. Jlo6aBbTe BO BTOPYIO MPOOUPKY HECKOJBKO Kalleib
cepHoit kucnotel (1:1) u HaGmromaliTe BeImeneHue rasza. l[logorpeiliTe cierka TpPOOHPKY,
JTOKIUTECh KOHIA BBIAEICHUS Ta3a U J00aBbTE HECKOJIBKO Kamelb pacTBOpa XJIOpUIa KalbIIHUA.
[Touemy He Bbimagaet ocagok CaCO3?

Hamumre  MosekynsipHoe U HMOHHO-MOJIEKYJISIPHOE  ypaBHEHHMS  pEaKIUu
B3aMMOJICUCTBHUSI COJIbI C CEPHOM KUCIOTOM.

OTueT 10J17KeH COIepPKATh:

1. Ha3Banue TeMbl IpaKTUYECKON pabOThI;

2. llems paGoThI;

3. BhINoNTHEHHBIE TPAKTUYECKUE 3aJaHUS

4. 3akmoueHue (BBIBOJIBI 11O MPAKTHUECKOM paboTe).

OcHOBHbIE HCTOYHMKH HH(POPMALUH:

1. KoHCHekT JIeKIuii;

2. Epoxwun 0. M. Xumus : yaeOHHK JUTSI CTY. YUPESKACHUHN cpe. pod. 00pa3o— BaHHs
/ FTO.M. Epoxun. — 18-e usn., crep. — M. : U3marenbCckuii NEHTp «AKaJaeMHUSY,
2014. — 400 c.

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

Pa3nen 5. Kunernueckue U TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSA
XHMHYECKHX peaKkuuni
Tema 5.1. CkopocTh XUMHYECKHX peaKkunil. XUMHYeCKOe paBHOBeCHe
Jladoparopnasi padora Ne 3 mo Teme: «CkopocTh XMMH4YeCKOW peakuuu. BiausiHue
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Pa3IUYHBIX (PAKTOPOB OKpY:KAOLIEe cpeAbl Ha CKOPOCTh MNMPOTEKAHUA XMMHYECKHX
peaxuuii.

Lesas padoThi: Pemenne 3agannii Ha aHAU3 (PAaKTOPOB, BIMAIONIMX HA U3MEHEHHE CKOPOCTH
XHMHUYECKOU peakuuu. Pemenue 3ananuil Ha npuMeHenue npuniuna Jle-Ilarense ns
HAXO’K/JICHUS HAIPaBJICHUS CMEIICHUS! paBHOBECHSI XUMUYECKOHM peakiiy U aHainu3 (pakTopos,
BIIMSIOIIMX HA CMEUIEHUE XUMUYECKOTO PABHOBECHSI.

IIpnoOperaeMble yMEeHUS U HABBIKU:

- Ocy1ecTBIATh NPOGECCHOHATBHYIO JESATEIbHOCTD B YCIOBUSAX OOHOBIICHUS €€ LeTieil,
COJIepXaHUsl, CMEHbI TEXHOJIOTUI;

- [IpuoOpectn HaBBIKK J1AOOPATOPHON PabOTHI, CPOPMUPOBATH 3HAHUS O KUHETHYECKUX U
TEPMOJMHAMHYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMUYECKUX PEAKIUI

ITopsinok n MeTOAUKA BBINOJTHEHUS 3aJaHUM:

3ananme 1. Boimosnnure 3a1aHus, BEIOpaB BAPUAHT MO0 COOCTBEHHOMY KEJIaHUIO.

Bapuanr 1.

1. 3anuiunTe KUHETUYECKOE YpaBHEHHE JJIs CIEAYIOIINX YPaBHEHUH peaKiMid:

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

2. Kak uzmenurcs ckopoctb peakiuu: 2SO2 (r) + O2 (r) = 2S03 (1) npu yBeIUUYEHUHU AaBJICHUS
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# cucreme ycranoBuiochk paBHosecue: 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 HCXOJHBIX BEIIECTB IIPH

1) yMeHbLIEHUN AaBICHUS

2) HarpeBaHUU

3) BBeAEHUHU KaTajau3aTopa

4) mobGaBiieHHH BOJIOPO/IA.

Bapuanr 2.

1. KoHcTaHTa CKOPOCTH peakui OMbUIEHUs YKCycHOaTHiI0Boro a¢upa: CH3COOC2HS(p-p) +
KOH(p-p)—CH3COOK (p-p) *C2H50H(p-p) pasHa 0,1 n1/mMmons-MuH. Hauansnas
KOHIIEHTpALUsl YKCYCHO3TUIIOBOTO 3¢upa 6bu1a paHa 0,01 moinw/m, a menoun — 0,05 Moms/i.
Bbruncnure Ha4ambHYI0 CKOPOCTh PEAKLIMU M B TOT MOMEHT, KOTJ]a KOHIIEHTpalus 3pupa cTaHeT
pasHoii 0,008 mosb/11.

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

3. TemmniepaTypHbIit KO3hOUIHEHT peakiuu paBeH 2,5. Kak n3MeHUTCs ee CKOpOCTh MpH
OXJIQXJACHUH PEAKIIMOHHOW cMecH OT u3MeHeHus temneparypsl oT 50 °C go 30 °C?

4. PaBHoBecHbIe MousipHble KOoHLIeHTpauuu CO, O2 nu CO2 nocine yCTaHOBJIEHUS paBHOBECHS
2CO(r) + O2(r) = 2CO2(r) pasust 0,3; 0,2 u 0,1 (Mons/aAM3) cooTBeTCTBEHHO. PaccuunTaiite
00BEMHYIO JIOJI0 KUCJIOPO/Ia B MCXOJHOM ra30BOM CMeCH (MCXOAHAsE MOJISIpHAs KOHLIEHTPAIHS
CO2 paBHa HyIIO).

5. Kyna 6yner cmemnaTbcsi paBHOBECHE CUCTEMBI C YBEJIMUEHUEM TEMITEPATypPhI?

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

3aganue 2. K oquHaKoBbIM 00BEMaM COJISTHON M YKCYCHOU KHCIIOT JJOOABbTE KYCOYKH ITMHKA.
CpaBHUTE CKOPOCTH TUX ABYX peakuuil. OObSCHUTE IPUUUHY PA3IUYUSL CKOPOCTEH.

3ananmue 3. [Tomectute B 01HY IpOOUPKY KyCOUEK MeJa, B APYTYIO - U3MEIbUYEHHBIA Mell U
MPUIEHTE OJMHAKOBBIE 00BEMBI COJISTHOM KUCIOTHI. CpaBHUTE CKOPOCTH PEAKIIUU U OOBSICHUTE
MPUYMHY Pa3IndHsl.

3aganue 4. B npoOupKu MOJOKUTE KyCOUKH [IMHKA, OJHOBPEMEHHO HAJIEUTE OJTMHAKOBBIC
00BEMBI PACTBOPOB CEPHOU KUCIOTHI pa3HOM KOHIIEHTpalui. CpaBHUTE CKOPOCTH STUX JIBYX
peaKuui.

3aganue 5. [IpuroToBbTe THAPOKCHI MEH, pa3ieiTe B 2 npooupku. OnHy MpoOUpPKY HarpeiTe.
3aMeTbTe BpeMmsl, uepe3 KoTopoe nosButcs yepHblil okeua menu (II) npu narpeBanuu u 6e3 Hero.
Crenaiite BbIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKLMU OT TEMIIEPATyphl.

OT4eT 10JI2KEH COAEePKATD:
1. Ha3Banwue TeMbl IpaKTUYECKON pabOTHI;
2. llenn paboThI;
3. BrImonHeHHBIE TPAKTUYECKHE 3aTaHUS
4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKON padoTe).

OcHOBHbIE HCTOYHUKHU HH(OPMALINHU:
1. KoHcnekT nekuui;
2. Epoxun FO. M. Xumus : yaeOHUK 7151 CTY[. YUpEKICHUN cpea. mpod. o0pa3o— BaHUs
/ FO.M. Epoxun. — 18-e u3a., crep. — M. : U3natenbckuil neHTp «AKanemusy,
2014. — 400 c.
3. bmunos JI. H., Ileppunosa U. JI., FOmamesa JI. B., YyBuises P. I'. CnpaBouynuk 1o
xumuu: yuebHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Pa3nea 7. KauecTBeHHbIe peakunu 00HAPYKeHHSI OPraHUYeCKUX U HEOPTaHUYeCKUX
BelIEeCTB

Tema 7.2. O0OHapyKeHHe OPraHMYECKUX BeIIECTB OTAEJIbHBIX KJIACCOB C
HCIOJIb30BAHMEM KAa4eCTBEHHBIX peaKIui

JlabopaTopuasi pa6ora Ne 4 mo Teme: «KauecTBeHHBIE peakIMM HA OpPraHUYECKHE
COEIUHEHUS

Heap padorbi: M3ydynTh OCHOBHBIE THUITBI KAUYECTBEHHBIX PEAKIMI HAa OPraHUYECKHE
COETUHEHMUSI.

IIpuoGperaemblie yMeHUS] U HABBIKH:

- OcymecTBIATh NpOoGECCHOHATBHYIO EATEIBHOCTh B YCIOBUSIX OOHOBJICHHUS €€ 1ieleH,
COJIEpKaHusl, CMEHbBI TEXHOJIOTHIA;

- IIpuoOpectu HaBbIKM Ja0OpaTOpHO paldOTHI, CHOPMHUPOBATH 3HAHHUA OO0 OCHOBHBIX
croco0ax UACHTU(PHUKAIIMA OPTaHUYECKUX BEILIECTB.

Iopsiiok U MeTOAMKA BHINIOJIHEHUS 3aJaHMI1:
3ananue 1. O6HapyXEHHE TITIOKO3bI B BUHOTPAIHOM HIIH SI0JIOYHOM COKE.

30



Haneiite B mpoOupky 4 ™My BHHOrpagHOro wuiaM sOmouyHoro coka JloGaBbTe
nocneaoBarenbHo 1o 0,5 M pacTBOpoB ruapokcuaa kaimus u cynbdara meau (II). Sanwmmure
Ballld HAOMIOACHUsA. 3aKpenuTe NpoOUpPKyY B AepiKaTelb, U HArpenuTe ee MIaMeHeM CIIMPTOBKHU J0
M3MEHEHHUS OKPACKHU.

3aganue 2. OOHapyXeHHE Kpaxmala B KapTodere.

1. Pa3pexnTe monepek 1 kiryObenp kapTodens

2. Kannure Ha cpe3 0,5 M1 pacTBOpa MOJia ¥ 3alUIINATE Ballld HAOIFOACHHUS.

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).
Berpsixuute Kaxkayro TOpoOUpKY, MPEABAPUTENBHO 3aKpbIB UX MNpoOKaMH. 3amuiinTe
HAOIIO/IEHUS U CIIETaiTe BHIBOIBI.

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 HaOJIOJIEHUS, B COOTBETCTBUU C KOTOPHIMH JENIalTe BHIBOJ O TOM, KakKO€ BEIIECTBO
HaXOJWJIOCh B poOupke. Eciau npu B3auMoAeicTBUM BEIECTB HUYETO HE MPOUCXOIUT — CTaBbTE
IIPOYEpK.

3ananue 4. KauecTBeHHOE omnpesieneHue Oenka.

B npobupky Haneiite 2—3 wmn pacTBopa Oenka W NpUOaBbTE HECKOJIBKO Karemib
KOHIIEHTPUPOBAHHON a30THON KHUCIOTHL.. Harpeiite coaepxkumoe TPOOUPKH, MPU ITOM
oOpa3yercs kEnThii ocagok. OXJaguTe cCMech W J100aBbTE PACTBOP aMMHaKa JI0 MIEIOYHOMN
peakiuu (mpoba Ha makmyc). Uto Habmrogaere? (Okpacka MEPEXOIUT B OPAHKEBYIO). 3aMUIIUTE
BaIlli HAOJIFOJICHUSI.

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 HH(pOpMaIIUM:

1. KoHCHEKT JIEKIUH;

2. Epoxun FO. M. Xumus : yaeOHUK TSI CTYJ. YUIPEKICHUN cpel. mpod. oOpa3o— BaHUS
/ TOM. Epoxun. — 18-e usn., crep. — M. : U3marenbckuii NeHTp «AKaaeMHus»,
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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