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1. MOSAACHUTEJIBHASA 3AIITMCKA

JlaHHBIE METOANYECKHE YKa3aHUs IIpeIHA3HAYA0TCs Il OKa3aHHsl IOMOIIU CTYACHTaM B
BBITTOJIHEHUH MTPAKTUYECKUX PadOT 10 y4eOHOH TUCIHUITIIHHE «XUMUS.

ConeprkaHue NPaKTUYECKUX 3aHATUN HAIPaBJIEHO Ha!

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

- @opMupoBaHHE YMEHUN MPUMEHSTH MOJyYCHHBIC 3HAHHS HA MPAKTHKE, PEATH3AIHIO
€/IMHCTBA UHTEIJIEKTYaJIbHOW U MPAKTHUECKON AEATEIbHOCTH;

- PazBuTHe MHTEIIEKTYaIbHBIX YMEHUH;

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

IIpencraBneHHble MPAKTUYECKHE 3aHATHS 110 TUCLMIUIMHE BBINOJHSIOTCS B Ipolecce
U3y4EeHUS] TEOPETUUECKOr0 y4eOHOT0 MaTepHaa o TeMaM.

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

- DKCHEPUMEHTAJIbHOE MOJTBEPKAEHUE U IPOBEPKY CYIIECTBEHHBIX TEOPETUUYECKUX
IIOJIOXKEHUH, 3aKOHOMEPHOCTEM;

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

- DKcIlepUMEeHTaJIbHOE HAOI0/IeHNE Pa3BUTHS SBJICHUM, NIPOLECCOB; - 03HAKOMIICHHE C
METO/IaMH TPOBEICHHSI SKCIICPUMEHTA;

- @opmHpoBaHHE NPAKTUYECKUX YMEHMH U HaBBIKOB OOpAIlEHUS C Ppa3IMYHbIMU
peakTHBaMHu, TpUOOpaMH, yCTAaHOBKaMHU, 000OpYIOBAaHUEM, alIapaTypoi, KOTOPBIE COCTABIISIOT
4acTh MPAKTUYECKOM MMOATOTOBKH;

- Pa3BuTHe uccrienoBaTeNbCKUX YMEHHWH — (HaONI0IaTh, CpaBHUBATh, aHAIM3HPOBATH,
yCTaHaBJIMBATh 3aBHCHUMOCTh, J€JaTh BBIBOABI U 00001IeHHs, 0GOpMIIATh pe3ynbTaThl). OHU
OXBaTBHIBAIOT BECh KPYr MPAaKTHYECKHMX YMEHHH, Ha KOTOpble OpPHEHTHUPOBAaHA JIaHHAs
qucuuiuivHa. Ilepen BBIMONHEHUEM NMPaKTHUECKUX 3aHATHI OCYHIECTBISETCS MHCTPYKTaX I10
BBITTOJIHEHUIO 3aaHuid. 110 OKOHYaHWIO paboOT MPOBOAUTCS OOCYKIEHHE WTOTOB BBHIOJHEHHS
pabot. PopMBbl OpraHU3aLUU CTYJAEHTOB Ha MPAKTUYECKUX 3aHATHAX: (PpOHTaANbHAs, TPYIOBasd,
uHauBuAyanbHas. OLEHKM 3a BBITOJHEHHWE TIPAKTUYECKUX 3aHATHH BBICTABISIOTCS T10
nATHOANIIBHOM cucTeMe (MM B (opMe 3adera) M YYHUTBHIBAIOTCA KaK IOKa3aTelu TeKyllen
YCIIEBa€MOCTH CTYJCHTOB. BBIMONHEHNE NPAKTUYECKUX 3aHSATHH TI03BOJISIET PEaTH30BaTh
TpeOOBaHUS K YPOBHIO TIOJATOTOBKM BBIYCKHUKOB, HPEABABISEMBIX COOTBETCTBYIOIIUX
crangapToB. [IpakTuyeckne 3aHATHS 3HAYATEIHHO MOBBIIIAIOT KAYeCTBEHHBIH YPOBEHb 3HAHUM,
HOBBIIIAIOT MOTHBALMIO K U3YUYEHUIO TUCIUIUINHBI, JAI0T BO3MOXKHOCTh CTy/IeHTaM 0oJiee OJIHO
0CO3HATh HEOOXOJWMOCThH TPAKTHYECKOW 3HAYMMOCTH TNPHOOPETEHHBIX YMEHHIA, HABBIKOB, a
TaKXe UCIOJIb30BaHUE UX B MPO(eCcCHOHAIBHON AeITEIbHOCTH.



Pa3zgen 1. OcHOBBI CTPOCHUSA BelIECTBA

Tema 1.1. CTpoeHue aTOMOB XUMHYECKHX 3JIEMEHTOB M NIPUPO/Ia XUMUYECKOH CBA3H

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

Heas 3ansaTus: I[[03HAKOMUTBCS C COBPEMEHHOM MOJEIBIO CTPOCHHUS aromMa H
JNEKTPOHHOU KoHpurypanueil atroma. M3yunTh Takue MOHSATHS, KaK: BAJICHTHBIC DJIEKTPOHBI,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh. PaccMOTpeTh CYLIECTBYIOIIME BHUABI XHUMHUYECKON
CBsI3M (KOBaJICHTHAsI, MOHHASI, METAJJTHYECKasi, BOAOPOIHAS) U CIIOCOOBI €€ 00pa30BaHMUS.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

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

- CdhopmupoBaTh 3HaAHUS O COBPEMEHHOM MOJEIHM CTPOCHHS aTOMa, O CYIIECTBYIOIINX
BHJAaX XUMUYECKOU CBSI3U.

IIpogonxutenbHOCTH 3aHATHS: 4 Yaca.

Ilopsiiok U MeTOAMKA BBHINOJIHEHUS 3aJaHUI:

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 hopMysie pacCUUTHIBACTCS COCTaB sifjpa aToMma. Paccunraiite
cocras siapa aromoB xumudecknx reMeHToB: O, N, S, Na, Ca. Uemy uuciieHHO paBeH
MOPSIIKOBBIM HOMEP XMMHYECKOTO 3JIeMEHTa?

3aganue 3. Uto Takoe aTOMHBIE OpOUTAIIH, KAaKUE TPOCTPAHCTBEHHBIC (DOPMBI JIJIST HUX
xapakTepHbl. CKOJIBKO aTOMHBIX SYE€EK U 3JIEKTPOHOB MOMEMIAETCS Ha KaXA0W 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 dJIEKTPOHHO-Tpaduyeckas KoHPuUrypamuu aroma?
Pacniummre pacnpeneneHnre 31€KTPOHOB 110 YHEPTETUYECKUM YPOBHSM, a TaAKKe JIEKTPOHHYIO U
3JIEKTPOHHO-TpaprUeCcKyr0 KOHGHUTyparuu 1is crieayromux aromos: Li, C, O, Si, S.

3aganue 6. Uto Takoe BaJICHTHOCTD , BAJIEHTHBIE 3JIEKTPOHBI U
AIIEKTPOOTPHIIATEIHLHOCTE? OnpeieinTe BaJICHTHOCTh KaXKI0TO aromMa B coequHeHnn: 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. 3aMoJIHUTE TAOIHITY IO TUIIAM XUMUYECKOU CBS3H:

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

3apanue 8. OnpenenuTe BU XUMHIESCKOU CBSI3U B COSAMHEHUSIX




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 (BBIBOBI IO MPAKTHYECKOM padoTe).

OcHOBHbIE HCTOYHUKH HHPoOpMaALIMHU:

1. KoHCHEKT JIEKIUH;

2. Epoxun FO. M. Xumus : yaeOHHK JUISI CTY. YUPEKACHUHN cpea. mpod. o0pa3o— BaHUS
/ TO.M. Epoxun. — 18-e usn., crep. — M. : U3narenbCckuii NeHTp «AKaaeMHus»,
2014. — 400 c.

3. bmunos JI. H., Ilepdunosa U. JI., FOmamesa JI. B., UyBunses P. I'. CnpaBoynuk 1mo
xumun: yaeoHoe nmocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Tema 1.2. Ilepuoanyeckuii 3akon u Tadauna J[.U. MenaeneeBa

IIpakTuyeckoe 3ansitue Ne 2 mo teme: «Ilepuoguveckuii 3axkon u tadauma JI.H.
MeHnaeeeBa»

Heab 3anaTHA: V3ydyeHrne neproaUyYEeCKON CUCTEMbl XMMHYECKHX 3jeMeHToB [[.M.
MenpgeneeBa.  @usuyeckuit  cmbici  Ilepmogmueckoro  3akona .M. MeHneneena.
3aKOHOMEPHOCTH WM3MEHEHUsSI CBOWCTB XHMHUUYECKHX JJIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBHUH C TOJIOKEHUEM XUMHUYECKOTO dJeMeHTa B lleproanueckoi
cUcTeMe.

IIpuoOperaembie yMEHUSI M1 HABBIKM:

- OcymiecTBIATh MPOGECCHOHATBHYIO NESTENBHOCTh B YCIOBUSX OOHOBJICHHUS €€ IIeNeH,
COJIepXaHUsl, CMEHbI TEXHOJIOTUH;

- CocraBnsaTe xuMuueckue GOPMYJIbl COEIUHEHHWH B COOTBETCTBHH CO CTEIMEHBIO
OKHUCIICHUS XUMUYECKUX DJIEMEHTOB, UCXO/IS U3 BaJICHTHOCTH U AJIEKTPOOTPHUIIATEIIHHOCTH.

IIpomokuTEILHOCTD 3aHATHSA: 4 Yaca.

Bonpocs! 111 CaMOKOHTPOJIA
1. Kakue xuMu4eckue 3J1€MEHThI OTHOCATCA K HeMeTaiuaMm? [louemy ux Tak Ha3bIBaroT?

2. Kakyro XuMHUYECKYIO CBSI3b HA3BIBAIOT KOBAJICHTHOW?

3. [aiite onpeneneHne NOJSIPHON U HEMOJISIPHOW KOBAJICHTHOM CBSI3H.

4. YTo Takoe TUMIOIN?

5. 3a cyer 4yero co3aarTcsl OOIIME AJIEKTPOHHBIE Mapbl MEXAY aTOMaMH XHUMHUYECKHUX
AJIEMEHTOB?

6. UTo Takoe 3J1eKTpOOTPULIATENBHOCTD?

7. OxapakTepu3yiiTe MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOU CBS3H.

8. OT kakux (aKTOPOB 3aBUCUT MOJSIPHOCTH MOJIEKYbI? [IpuBeanTE IPUMEPHI.

9. OxapakTepu3yiTe MOHATHUE «KPATHOCTH» KOBAJIEHTHOW cBsi3u. llpuBenute mpumep
BEIECTB.

10. Moset i MoJieKyJia ObITh HETIOISPHOMU, €CITH CBSI3M B HEW MOJsIpHBIC?

11. IlpuBeguTe mnpuUMEpHl BELIECTB C ATOMHOM M MOJICKYJISIPHOM KPUCTATIIMYECKOMN
pemerkoii. Kakumu cBoiicTBaMu oHU 00a1ar0T?



12. B yem paznuuune KOBaJEHTHOW MOJSPHON U KOBAJIEHTHOM HEMOJAPHON CBSI3H?

13. JlaiiTe onpeneneHre TEPMUHAM: «HOH», «KaTUOHY, «AHUOH).

14. KakoB MexaHu3M 00pa3oBaHHs HOHHOM CBS3U?

15. Ilouemy pUHATO AETUTH MOHBI HAa THAPATUPOBAHHBIE U HETUIPATUPOBAHHBIE?

16. Cka3biBaeTcs 1M HATMYKME TUAPATHOW 000JIOUKH Ha CBOMCTBAX HOHOB?

17. Kakumu (GU3NYECKUMHU CBOMCTBAMHM XapaKTEpU3YIOTCS BEIIECTBA C HOHHBIMU

KpUCTAJUIMICCKUMU peH_IeTKaMI/I?

18. [IpuBeauTe nprUMepbl BEIIECTB C MOHHOU CBSI3BIO.

19. YUeM oTiM4arOTCs IPOCTHIE HOHBI OT CIOKHBIX?

20. Kakue 4epTsl COMMKAIOT METATMYECKYIO CBSA3h C KOBAICHTHON M MOHHON?

21. KakoB MexaHu3M 00pa3oBaHHs METAJUIMYECKOMN CBSI3U?

22. Yo nmpencTaBiseT cOO0M METATNYECKasi KpUCTAITMNYECKas perieTka’?

23. Kak 0COOEHHOCTH CTPOSHHSI METAJUIOB MPOCTHIX BEHIECTB BIUSIOT HA UX (PU3UIECKUE

cBoMcTBa?

10.

11.

12.

13.

14.

24. Kakas cBsI3b Ha3bIBaeTCs BOIOpoiHOM? KakoB MexaHu3M ee 00pa3oBaHus?
25. IlpuBeauTe MpUMEPHI BEIECTB C BOAOPOJIHON CBSI3BIO.
IMopsiiok ¥ MeTOAUKA BHINOJTHEHUS 32 JaHUH:

JlaTb XapakTepUCTUKYy XUMHUYECKOro 3jeMeHTa no ero nonoxenuto I[ICXD JI. U.
Menneneena Ne 16.
JlaTb XapakTepUCTUKY XUMHUYECKOro 3jeMeHTa no ero nonoxenuto I[ICXD JI. HU.
Mennaeneena Ne 12.
3anucath SIEKTPOHHYIO (GOpMyNny M DIEKTPOHHO-Tpaduueckoe H300paKeHHE JIIEMEHTa,
ykazatb cemeicTBo Ne 23.
3anucath SIEKTPOHHYI0 (GOpMyNy H 3IEKTPOHHO-Tpadudeckoe H300paKeHUE DIIEMEHTa,
ykazatb cemeiictBo Ne 30.
B kakom mopsake OyayT 3amonHIThCs MOAYpOBHU? 6s, 4p, 4d, 5s, 4s, 5p.
B xakoMm nopsike OyayT 3anoyHATHCS oaypoBHu? 4s, 3p, 4d, 5s, 4p, 3d.
Y Kakoro ayieMeHTa CUJIbHEE BbIpaykeHa HeMeTalTMYHOCTh: a) Li min Rb 0) K unu Ca Jlate
000CHOBaHHBIA OTBET.
VY Kkakoro sjgeMeHTa cuibHee BbIpakeHa HeMeTamnyHocTh: a) O wiu C. 6) P unmu As. Jlate
000CHOBAHHBINH OTBET.
Ha xaxkom ocHoBanuu crenyromue 3iaemMeHTsl Cl 1 Mn pacroyioxkeHbl B OJIHOHM Tpyrime
Ilepuoauueckoit cucrtembl Xumuyeckux d3yemeHToB J[.M. MenzgeneeBa, HO B pa3HBIX
noarpynmnax?
Ha xakoM ocHOBaHmMM crnenyromue 31eMeHThl S u Cr pacrnojioKeHbl B OJHOW TpymIie
Ilepuoanueckoit cuctembl xumuyeckux a3yemeHToB J[.M. MengeneeBa, HO B pa3HBIX
noarpymnmax?
Omnpenenure THIT XUMUYIecKor cBsi3u B coeauHeHmsx: K20, Ca, NHs, SO,, CuSOs, HBr, Fe,
I2, COo.
Onpenenure Tun XuMu4eckoi cBsizu B coenuHeHusx: ALHz, SeO;, Ca, N2, CaBr, H2SOs,
LiNO3, C2H2, SO».
Onpenenute THI XUMHYecKor cBsizu B coenuuenusx: SiOz, HI, KoCOs, Mg, O2, KCI, Na,
Ba(OH)., HCI.
Onpenenure THN XUMUYECKOH cBsizu B coeauHeHusx: 12, CH4, KI, LiBr, HCL,NaOH, CL2,
BaSO4, AL.



15. CocraBbTe cxemy oOpazoBanus Mosnekybl: NaF, HoS.

16. CocraBbTe cxeMmy oOpaszoBanus Mosiekynbl: HF, Na2O.

17. CocraBbTe cxemy obpazoBanust Mmoniekynsl: PHz, MgS.

18. CocraBbTe cxemy oOpaszoBanus Mosiekynbl: HF, NaoO.

19. Onpenenure crenenn oKUCIeHUS 1eMeHTOB B coenuHenusax: HPOs, KH, Hz, MgsN2, ZnO ,
CaS0;3, S, H2 SO4, KNOs.

20. OnperenuTe CTENEHW OKHUCICHHS 3jeMeHToB B coeauHeHusx: P20s, PHz, HCIO4, Bro,
MgCl,, Na>SO3, K, Fe203, NaH.

21. OnpenenuTe CTENEHM OKHUCICHHS aneMeHToB B coeauHeHussx MgCOs H>SOsz Ba(OH)2
CuF2AIF3z MgBr, COCa(NOz)2 Cu(OH)2.

22. OnpenenuTe CTENEHU OKHUCIeHHUS 3ieMeHTOB B coeauHeHusx AlxS3, KsN, Cl20s, N2Os.
FeClz, Cu(OH)CI, H2SO3, Na2CO3, Al4Cs.

23. laiiTe onpeeNieHIe HOHHOM CBSI3H.

24. laiiTe onpe/esieHHe KOBAJICHTHOMN CBSI3U.

OcHOBHBIE HCTOYHHKH HHPOPMALIUH:

1. KoHcnekr nekuui;

2. Epoxun FO. M. Xumus : yaeOHHK JUTSI CTY. YUPEKACHUH cpea. mpod. 00pa3o— BaHUS
/ FTO.M. Epoxun. — 18-e usn., crep. — M. : M3marenbCkuil HEHTP «AKaIeMHUs»,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YyBmise P. I'. CnpaBoynuK 1m0
XuUMuu: yauebHoe nocobue. — Mocksa:IIpocnekr, 2023. — 160 c.

Pasnen 2. XuMu4yeckue peakuuu
Tema 2.1. Tunbl XUMHYECKHX pPeaKkuui

IIpakTuyeckoe 3anstue Ne 3 o teme: Tunsl xumnueckux peakuuii. Peakuuun OBP.
MeTtoa 3J1eKTPOHHOT0 0aj1aHCa)

Heap 3anaTusa: M3yuynTh KiIacCUPUKALMIO TUIB XUMHYECKMX PEAKIHUN C ydacTueM
HEOPraHWYECKUX BEIIECTB. HayduTbCcs COCTABICHHIO YpPaBHEHUW pEaKUUid COECIUHEHUS,
pasliokeHusi, 3aMelleHus, OoOMEHa, B T.4. PEaKlIMid TOPEHHUs, OKHUCICHUS-BOCCTAHOBJICHUSI.
N3yunth: ypaBHEHHS OKHCIICHUS-BOCCTAHOBJIEHHUS, CTENEHb OKHCICHUS, OKHCIHTENb |
BOCCTAHOBUTEIb. HayduThCs COCTaBISATh M YpPaBHUBATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIuit METOJIOM AJIEKTPOHHOTO OasiaHca.

IIpuoOperaembie yMEHUSI M1 HABBIKH:

- OcymiecTBIATh MPOGECCHOHATBHYIO ESTEIBHOCTh B YCIOBUSX OOHOBJICHHUS €€ IIeNeH,
CoAEepKaHUsA, CMEHbI TEXHOJIOTHI;

- ChopmupoBaTh 3HaHUA O KIACCHU(DUKAIMUA THIIOB XUMHYECKHUX PEAKIINA, HAYUUTHCS
coctaBiaTh peakunu OBP u ypaBHUBaTh UX METOAOM 3JIEKTPOHHOTO OanaHca.

IpoaoaKuTETHLHOCTH 3aHATHS: 6 JacoB.

IMopsiiok U MeTOAMKA BHINIOJHEHUS 3aJaHMI:

3aganme 1. UYro Takoe xumuyeckasi peakuusi? ComnocraBbTe€ Ha3BaHMS THIIA
XAMHUYECKON peakiuu ¢ onpeaeieHneM: HanpoTuB kaxaoro TepMuHa, OTHOCSIIErOCs K Kiaccy
XAMHYECKHUX PEAKUU, BHUIIUTE HY>KHOE ONPEICIICHUE.

A. Peakium, B pe3ynbTaTe KOTOPBIX M3 ABYX M 00Jiee BEIMIECTB 00pazyeTcs

1. Peakuuu coeqnHeHus
OJTHO CJI0’KHOE BEIIECTBO




2. Peakuuu pa3iio:KeHust

b. P CaKIMHU, B pC3YyJIbTATC KOTOPLIX U3 CJIOKHOTI'O BCIICCTBA 06p33yeTc;1
HCCKOJIBKO HOBBIX BCHICCTB.

3. Peaknuu 3aMenieHUus

B. Peakuuu, B pe3ynbraTe KOTOPHIX aTOMBI IIPOCTOTO BEIIECTBA 3aMEIIAl0T
aTOMBI OJTHOTO M3 DJIEMEHTOB B CJIO)KHOM BEILIECTBE.

4. Peakuumn oOMeHa

I". Peakniuu, B KOTOPBIX ABa CIIOKHBIX BEIICCTBA OOMEHHUBAIOTCS CBOMMHE
COCTaBHBIMHU YaCTIMU.

5. k30TepMuyecKne
peakuuu

J1. Peakiiuu, MpoTEKaroIue C BhIJIEIICHUEM TETUIOTHI.

6. DHIOTEpMUYECKHE

E. PeaKHI/II/I, MMPOTCKArOMKEe C NOTJIOMICHUCM TCTIJIOTHI.

peakuuu
7. Katanurnuyeckue

K. Peakiuu, naymue ¢ yqacTueM KaTaau3aTopa.
peakumuu
8. HekatasmmTuyeckue

3. Peakmum, nnymue 6e3 karaau3aTopa.
peakumnu
9. OKHCINTEIBHO- . Peaxium, mpoTeKaromye ¢ I3MEHEHHEM CTeTeHel OKHCIICHHS 3JIEMEHTOB,
BOCCTAHOBHUTEJIbHbIE | 00Pa3yIOIIUX BEIIECCTBA, YIACTBYIOLINE B PEAKLIH.
10. OdpaTumbie K. Xumudeckue peakiyy, KOTOpbIE MPOTEKAIOT OJHOBPEMEHHO B IBYX
peakumnu [IPOTHBOTIOIOKHBIX HANPABICHUSAX-TIPSIMOM U 00PaTHOM.
11. HeoOpaTuMmeIe JI. XuMudeckue peakiuy, B pe3yabTaTe KOTOPBIX HCXOOHEIE BEIIECTBA
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peakumnu [IPaKTHUYECKH MOJTHOCTHIO NMPEBPAIIAIOTCS B KOHEUHBIE TIPOAYKTHI.
12. I'omorennnbie M. Peakuuu, KOTOpbIE IPOTEKAIOT B OJHOPOIHOM Cpelle, HalpUMEP B CMECU
peakuuu ra3oB MM B pacTBOpaXx.
13. I'ereporennbie H. Peakium, KOTOpBIE IPOTEKAIOT MEXAY BEILIECTBAMHU B HEOJIHOPOIHOM
peakuuu cpeze.

3aganue 2. YKaKuTe TUI KaKJI0M peakuu:

o ks wbhE

3aganue 3. Uto

H.O =Hx+ Oy,

Na20 + H20 = NaOH,;
CO+02=C0g;

SO + O2 = SOs;
NH4NO3 = N20 + H20;
KCIO3 = KCIl + O3

TaKkoe CTeleHb OKHucIeHus? Paccumralite creneHn okuciaeHusS S, N, P,

Cr B MOJIEKYJIax BEIIECTB:

A) H2S03, H2S04, H2S;

B) NO2, NH3, HNO3, NaNO2;

B) K3P0O4, P205;

T') CrO, Cr203, K2Cr204, K2Cr207.

33]_13]-[1/16 4. Yto Takoe OKHCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKknnu, OKHCIUTCIIbL U

BoccTaHoBuTeNnb? PaccraBbre Kod(¢uuueHtsl B ypaBHeHuu peakuuu OBP  mMeronom

SJICKTPOHHOI'O 6ancha, YKQXXUTC OKHCIIUTCIb W BOCCTAHOBUTCIIbL W MPOLECCHI OKUCICHUA H

BOCCTaHOBJICHHA.

!Heun3BecTHbBIE CTENEHU OKUCIEHUS CMOTPETh B Ta0JMIle PACTBOPUMOCTH!

P +HNO3 + H20 = H3PO4 +NO;




3ananue S. PaccraBpre KOdbdumHMeHTs! B ypaBHeHHWU peakiuu OBP  meromom
AJIGKTPOHHOTO OallaHCa, YKaKUTE OKHCIUTEIh W BOCCTAHOBHUTENb M IMPOILECCHI OKUCIICHUS U
BOCCTaHOBJICHHUS.

!HeusBecTHbIE CTENEHN OKMCJIEHUSI CMOTPETh B Ta0/u1le pACTBOPUMOCTH!

H2S04 +Mg = MgSO4 + SO2+ H20.

3ananue 6. PaccraBpre KOdbOduIHMEHTHI B ypaBHeHHWH peakiuu OBP  meromom
JJIEKTPOHHOr0 0OallaHca, YKaXHUTE OKHUCIUTEIb U BOCCTAHOBUTENb U IPOLIECCH OKUCICHUS U
BOCCTAHOBJICHHS.

!Hen3BecTHbBIE CTENEHU OKUCIEHUS CMOTPETh B Ta0JjIMIle PACTBOPUMOCTH!

FeCl2 + O2 + HCI = FeCls + H20;

3aganme 7. PaccraBbre K03(pduumentsr B ypaBHeHuum peakuun OBP  wmeromom
AJIEKTPOHHOr0 OajaHca, YKaKUTE OKHUCIUTEIb U BOCCTAHOBUTEIb M IPOIECCHI OKUCIEHUS U
BOCCTaHOBJICHHSI.

!Heun3BecTHbBIE CTENEHU OKUCIEHUS CMOTPETh B Ta0JMIle PACTBOPUMOCTH!

Na + HNOs3(p) = NaNO3 +NH3 +H20;

3aganue 8. PaccraBpre kod(hduuueHTsl B ypaBHeHuu peakuun OBP  meromom
AJIEKTPOHHOTO 0OallaHca, YKAXHUTE OKUCIUTEIh U BOCCTAHOBUTENb U IPOILIECCH OKUCICHHS U
BOCCTaHOBJICHHSI.

!HeusBecTHbIE CTENEHN OKHCJIEHHSI CMOTPETh B Ta0JiuIle PACTBOPUMOCTH!

H2SO4 + Zn = ZnSO4 + H2S + H20:;

3aganme 9. PaccraBbre K03(pduuumeHtsr B ypaBHeHuu peakuun OBP  wmeromom
AJIEKTPOHHOI0 OanaHca, YKaKUTE€ OKHMCIMTEIb M BOCCTAHOBMTENb U IMPOLECCH OKUCICHHS U
BOCCTAHOBJICHMSI.

!Hen3BecTHbIE CTENEHN OKUCJICHHS CMOTPeTh B Ta0/IHMIe pacTBOPUMOCTH!

P +HNO3 + H20 = H3PO4 +NO;

3aganue 10. PaccraBbre ko3pduimentsl B ypaBHeHuu peakuun OBP  wmeronom
AIIEKTPOHHOI'O OajlaHCca, YKa)KUT€ OKHCIUTENb W BOCCTAHOBHUTENb M IMPOLIECCHl OKUCIEHUS U
BOCCTaHOBJICHHS.

!Hen3BecTHbIe CTeNeHN OKUCJIEHUS CMOTPeTh B Tal/uIe pacTBOpUMOCTH!

Fe203 + CO = Fe + CO2

Otuer g0/1K€H COACPKATH:

1. HaszBanue TeMbl IPAaKTUYECKOM padoOThHI;

2. llems paboOTHI;

3. BrmonHeHHBIE MMPaKTUUCCKUC 3aJaHUsA

4. 3akitoueHue (BbIBOJBI 10 IPAKTHUECKOH paboTe).

OcHOBHbIE HCTOYHMKH HH(POPMALUH:

1. KoHcnekt nekuui;

2. Epoxun FO. M. Xumus : yaeOHUK I CTYJ. YUpPEKICHUN cpea. mpod. o6pa3o— BaHUs
/ FTO.M. Epoxun. — 18-e u3n., crep. — M. : M3maTenbckuil meHTp «AKaaeMus»,
2014. — 400 c.

3. bmunos JI. H., Ilepdunosa U. JI., FOmamesa JI. B., UyBunses P. I'. CnipaBounuK 110
XUMUH: yaeoHoe nocooue. — Mocksa:IIpocmekT, 2023. — 160 c.



IIpakTuyeckoe 3ansitue Ne 4 o teme: «KosimuecTBeHHbIE OTHOIIEHHSI B XMMHUID)

Heap padorbi: M3yunTh OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM U PACYETHI 1O
YPaBHEHUSAM XHMHUYECKUX peakiuil. Moib Kak eAuHMIIa KOJIMYecTBa BellecTBa. MousipHas
Macca. 3aKOHBI COXPaHEHHUsI MacChl U SHEPTruu. 3aKoH ABorasipo. MonspHbli  00BeM  Ta3oB.
OTtHOCHTENbHAS INIOTHOCTD I'a30B.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

- OcyuiecTBIATh MPO(ECCHOHAIBHYIO JESITEIbHOCTh B YCIOBUSAX OOHOBIIEHUS €€ 1ieneid,
COJIepKaHUsA, CMEHBI TEXHOJIOTHIA;

- IIpuoOpectn HaBbIKM Ja00paTOpHON pabOTHI, CHOPMHPOBATH 3HAHHA OO0 OCHOBHBIX
KOJINYECTBEHHBIX 3aKOHAX B XUMUH.

IIpoao/KUTEILHOCTD 3aHATHSA: 6 YacoB.

Ilopsinok u MeTOAMKA BBINIOJTHEHUS 3aJaHUI:

3aganmne 1. Pemnre 3amaun:

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

3agaua 2. OnpenenuTh KOJIMYECTBO BELIECTBA B rase, 3alOIHSIOMEM P HOPMalIbHbBIX
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. BeUucIuTh, MacCOBBIE JOIU 3JIEMEHTOB B BOJIE;

3agaua 6. PaccuntaTh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO Maccy cepHoi kucinotel H2SO4
U OIPEJICNTUTh MACCOBBIE JIOJH JIEMEHTOB B KUCIIOTE;

3agaya 7. Onpenenuts MacCOBYIO JOJI0 PAaCTBOPEHHOIO BELIECTBA, €CJIUM 25 I conu
pacTBOpUIIU B 75 T BOABL.

3agaya 8. CKOJBKO I'paMMOB KHCIOPOAa HEOOXOAMMO JJIsl TMOJHOTO CrOpaHMs LIMHKA
maccoi 13,0 r?

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

3apaya 10. Ilpu B3aumojeicTBuM KapOOHATa KajbllMsig C a30THOM KHCJIOTOM
BbIJIEIWIOCH 3,36 11 (H. y.) yriekucioro raza. KakoBa Macca kapOoHaTa Kanblivs, BCTYIHUBIIETO
B peakuuio?

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

Bapuanr 1

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

2. Ompepnenute, Kakoil o0OBbEM NpU HOPMAJIbHBIX yclIoBHsX 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. CxonbKO MOJIb U MOJIEKYJT COZIEpKUTCS B 6 T cuiinkara Oapus?

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

3. Kakoii 00beM cepoBO0pOAa TOTYIUTCS TIPH ICUCTBUU COJITHOW KUCIIOTHI Ha CYIb(ua
xenesa (I1), maccoii 132 rpamma.
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4. Kakyro Maccy coiau ¥ BOjABl HE0OX0auMo B3sATh aisa mpuroroBiaeHus S00r 60%- 17
HOT'0 pacTBopa?

Bapuanr 3.

1. CkoJIbKO MOJIb M MOJICKYJI COAEpKUTCS B 17 r kapOoHaTa Kaibus?

2. Onpenenute, kakoir 00bem 3anumarot 1,204 - 1023 monekyn kucinopoaa (H. y.).

3. Paccuutarh Maccy BOAOpOIa, BCTYNUBIIETO B PEAKIUI0 C KHCIOPOJIOM, €CIU
obpasyercst 144 rpaMMOB BO/IBI.

4. K 200 r 10 %-noro pactBopa conu npwimian 300 mun Boasl. KakoBo mponeHTHOE
coJiep’KaHue COJIM BO BHOBb IOJyY€HHOM pacTBope?

OTueT 10/17K€eH CO/IepPKATh:

1. Ha3Banue TeMbl IpaKTUYECKON pabOThI;

2. llenms paGoThI;

3. BhInonHeHHbIE TPAKTUYECKUE 3a1aHUS

4. 3akmoueHue (BBIBOJBI MO IPAKTHUECKOH paboTe).

OcHoBHBIC HCTOYHMKH HH(pOpManum:

1. KoHCHOeKT JIEKIUH;

2. Epoxun FO. M. Xumus : yaeOHHK JUTSI CTY. YUPEKACHUH cpea. mpod. 00pa3o— BaHUS
/ FTO.M. Epoxun. — 18-e usn., crep. — M. : U3narenbckuii NeHTp «AKaaeMHUS,
2014. — 400 c.

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

Tema 2.2. DiIeKTPOJIMTHYECKAS] AUCCONHALNS M HOHHBIH 00MEH

IIpakTnuyeckoe 3ansitue Ne 5 mo TeMe: «DJIEKTPOJUTHYECKAs] AUCCOLMALMA W
HOHHBII 00MeHn»

Heas padorbi: HM3yueHue TeOpUM IIEKTPOJIUTHUYECKOW  TUCCONMAIMU  (MOHBI,
AIIEKTPOJIUTHI, HE IEKTPOIUTHI). CocTaBleHUE PEaKIMil HOHHOrO OOMEHa MyTeM COCTaBJICHHS
UX MOJIHBIX U COKPALICHHBIX MOHHBIX YPABHEHUH.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcyuiecTBIATh MPO(ECCHOHANBHYIO JESITEIbHOCTh B YCIOBUSAX OOHOBIIEHUS €€ 1ieneil,
COJIEp’KaHusl, CMEHbBI TEXHOJIOTHI;

- IlpuoOpectu HaBbIkM Ja0OpaTOpHOIl palbOTHI, CHOPMHPOBATH 3HAHMA OO0 OCHOBAX
TEOPHH NEKTPOIUTUIECKON TUCCOIMAIINY U PEaKIUsIX HOHHOTO OOMeHa

IIpogonxuTebHOCTH 3aHATHSA: 2 Yaca.

IHopsaaok 1 MeTOANKA BBINOJHECHUS 3aJAHU:

3aganue 1. V3yuute HampaBieHHe OOMEHHBIX HOHHBIX IPOIIECCOB B pacTBOpax
AIIEKTPOJIUTOB.

a) O0pa3oBaHue MaJIOPACTBOPUMBIX BellecTB: B Tpu mpobupku BHecute mno 2—3
KalUTM CJIEYIOUIMX pPacTBOpoB: B mepByto — xjopuna sxenesa (III) FeCl3, Bo Bropyo —
cunukara Hatpus Na2Si03, B TpeTbio — pa30aBieHHO# cepHoil kucnotel H2SO4. Jlo6aBbTe B
HUX 10 TaKOMY >K€ KOJHMYECTBY PACTBOPOB: NEPBYIO MPOOMPKY — THUAPOKCHAA HATPHs, BO
BTOPYIO — COJISIHOM KHMCIIOTBI, B TPEThIO — XJIOpUAA OapHsl.

HaGmronatiTe B mepBoM ciydae BeITIaZieHue ocanka ruapokcua xenesa (I111), Bo BTopom -

11



— METaKpEMHHUEBOU KHUCIIOThI, B TpETheM— Cyib(dara Oapus.

Hanumivre B MOJEKYJISIPpHOM M MOHHO-MOJIEKYJISIPHOM BHJI€ YPAaBHEHUS MPOTEKAIOIINX
peaxiuii, HalpaBJIEHHbIX B CTOPOHY 00pa30BaHMsI MaJOPACTBOPUMBIX BEIIECTB.

0) O6pa3oBanue c1a0bIX KHCJIOT U OCHOBAHMA

B nBe mpoOupku BHecuTe M0 5—7 Kamenb: B MEPBYI0 — pPacTBOpa alerara HaTpHs
NaCH3COO, Bo BTOpyro — xjopuga aMMmoHus. Jlo0aBbTe B MEPBYIO NMPOOUPKY HECKOJIBKO
Kamenb cepHodl kucinoTel (1:1), mepememiaiite pacTBOpP CTEKISHHONW NAJIOYKOW W CJEeTKa
nojorpeiite. 26 OmpenenuTe MO 3amaxy, YTO peakius MpoTeKaja B CTOPOHY OOpa3oBaHU
cnaboil yKCycHOM KHUCHOThL. HamuiimTe MONEKyNIsipHOE UM HOHHO-MOJICKYJISIPHOE ypaBHEHUS
peakiuu. Bo BTOpyro mpoOupky mo6aBbTe 4 H. pacTBOpa MICIOYM U MOJOTPEHTE pPacTBOpP.
Omnpenenure 1o 3anaxy BbIJCICHUE aMMHAKa.

Hanummure MonekyasipHOe U HOHHOMOJIEKYJISIPHOE YPaBHEHUS PeaKkH, IPOTEKaouei B
CTOpOHY o0Opa3oBanus cinaboro ocHoBanusi NH4OH, u ypaBHeHue ero pacmnajga Ha aMMHaK U
BOJY.

B) O0pa3oBaHme JieTy4uX NPOAYKTOB PeaKUNU

[Tomecture B nBe mpobupku mo 5—7 kamenb pactBopa coisl Na2CO3. IlpoBepbte
Hanuuue B pactBope mona CO3 2— , mis 4ero B OJHY NMPOOUPKY J100aBbT€ HECKOJBKO Karleib
xnopuna Kanpius. Kakoe BemecTBo BbIMago B ocanok? Hamummre MosekynspHoe U
MOHHOMOJICKYIISIDHOE YpaBHEHUS peakuuu. /[o6aBbTe BO BTOPYIO MPOOHUPKY HECKOJBKO Karelb
cepHoii kucnotel (1:1) m Habmromaiite Bbimenenue rasza. [lomorpeiiTe cierka mpoOUpKY,
JOKIUTECh KOHIA BBIJEIEHUS r'a3a U J00aBbTE HECKOJIbKO Kalellb PACTBOPa XJIOPHAA KabIIHsl.
[Touemy He Bbimagaet ocagok CaCO3?

Hanumre  MonekynsipHoe U MOHHO-MOJIEKYJSIPHOE  ypaBHEHHMS  pEaKIUu
B3aMMOJIEUCTBHUSI COJIbI C CEPHOM KUCIOTOM.

OTt4er g0/1K€eH CONEPKATH:

1. Ha3Banue TeMbl IpaKTU4YECKON pabOTHI;

2. llenms paGoThI;

3. BrmonHEeHHBIE TPAKTUYECKHE 3aaHUS

4. 3akioueHue (BbIBOJBI 10 IPAKTHUECKOH paboTe).

OcHOBHbIE HCTOYHHKH HH(POPMALIUHA:

1. KoHcnekT nekuui;

2. Epoxun FO. M. Xumus : yueOHUK JUIS CTYJ. YUpEKACHUH cpea. mpod. o0pa3o— BaHUs
/ FTO.M. Epoxun. — 18-e usn., crep. — M. : U3marenbCkuii NEHTp «AKaJaeMHUSY,
2014. — 400 c.

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

Pa3nea 3. CtpoeHue 1 CBOHCTBAa HEOPraHUYECKHUX BelIeCTB

Tema 3.1. Knaccupukanusi, HOMEHKJIaTypa U CTPOCHHE HEOPraHMYeCKUX BellecTB
IIpakTuuyeckoe 3anaTue Ne 6 mo Teme: «Kuaccuduxanusi, HOMeHKIATYypa M
CTPOCHHE HEOPTAaHNYEeCKUX BellecTB.
Heas 3ansaTHA: 3y4nTh HOMEHKIIATYpa HEOPraHWYECKUX BeniecTB. Hayuntbes pemars

MpakTUYECKHe 3aZaHusl 10 KilaccUu(PHUKAlMU, HOMEHKJIAType U XHUMUYecKuM (opmyrnam
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HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJAccoB (yrapHbli ra3, YIJeKHCIBbIA Tra3, amMMHak,
raiieHasi M3BECTb, HErallleHas W3BECTb, NUThEBAs COJA W JPYTUX): Ha3blBaTb U COCTABIATH
(opMyIIbI XUMHUYECKUX BELIECTB, ONPEIENATh IPUHAIEKHOCTD K Kiaccy.

IIpuodperaemMbie yMeHUSI H HABBIKH:

- OcyuiecTBIATh MPO(ECCHOHAIBHYIO JESITEIbHOCTh B YCIOBUSAX OOHOBIIEHUS €€ 1eneld,
COJIepKAHUs, CMEHBI TEXHOJIOTHIA;

- CopmupoBaTh 3HaHHUS O HOMEHKJIAType HEOPraHUYECKHX BEILECTB.

IIpono/KuTEeIbHOCTD 3aHATHSA: 6 YaCOB.

ITopsiiok U MeTOAMKA BbINOJIHEHUS 32 JaHUIi:

3apanmne 1. KakoBa ocHoBHas kiaccuukanus Heopranudeckux semiectB? IlpuBeaure
PUMEPBI K&KION TPYIIIIHL.

3aganme 2. Uto Takoe KHUCIOTBI, OCHOBaHMA M couu? KakoBbI HUX OCHOBHEBIE
XapaKTePUCTUKH?

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

3ananne 4. KakoBbl OCOOCHHOCTM KJacCH()MKALMU CIIOXKHBIX BELIECTB M KaK OHHU
OTJIMYAIOTCS OT MPOCTHIX?

3aganue 5. YcTaHOBUTE COOTBETCTBUE MEXK/y Ha3BaHUSIMU BEIIECTB U UX (POPMYIIaMH.

Ha3Banue BelecTsa Xumuueckas popmysia
A) cyabdua HaTpus 1) Na2S
B) ruapocyabdar HaTpust 2) NaHSO4
B) cyabgart HaTpus 3)NaHSO3
I') cyab¢ut HaTpus 4) Na2S03
6) Na2SO4
6) Na2S04

3aganue 6. 3anoTHUTE HUKe NIPUBEAECHHYIO 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,
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3ananue 7. 3anummTe B TeTpaau GopMyJibl CJAeIYIOIIMX COeTUHEHUI.
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)

0 NN Nk W~

. 'unpokcun anroMuHUS
. 'mapokcun xenesa (1)
. bpomun xagmus (II)
. CuMkaT alroMUHUS
. [lepmanranar kanus
. Hutpur xene3a (I11)

00 NN U AW

OT4er g0/1K€eH CONEPKATH:

1. Ha3Banue TeMbl IPaKTUUYECKOIl paboTBHI;

2. llens paGoThI;

3. BrInonHeHHBIE NPAaKTHYECKUE 3a/1aHUS

4. 3akitoueHue (BbIBOJBI 110 IPAKTHUECKOM padoTe).

OcHOBHBbIE HCTOYHHKH HHPOPMAIUHA:

1. KoHCHEKT JeKIHii;

2. Epoxun }O. M. Xumus : yueOHUK JUIsl CTYJ. YUpEKACHUH cpea. mpod. o0pa3o— 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. PU3UKO-XMMUYECKHE CBOIICTBA HEOPIraHNYeCKUX BellecTB

IIpakTuyeckoe 3anatTue Ne 7 mno Teme: «DHU3MKO-XMMHYECKHE CBOMCTBA
HEOPraHM4eCKMX BellecTB»

Henapr 3ansitusi: V3yuyuTh XapakTepHble XUMHUYECKHEe U (U3MUECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHIOB, OCHOBAHUM, KUCIIOT, coied U ap. Hayuutbcs cocraBisaTh
YpPaBHEHUN XMMHUUYECKUX PEAKIMN C y4aCTHEM IPOCTBIX U CI0KHBIX HEOPraHUYECKUX BELIECTB:
METAJIOB W HEMETAJIOB, OKCHUJOB METalIOB, HEMETa/NIOB M aM(OTEPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAaHUN U aM(OTEpPHBIX THAPOKCUAOB; HEOPTaHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA.
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IIpuoOperaembie yMEHUSI M1 HABBIKM:

- OcymiecTBIsATh MPOGECCHOHATBHYIO JIEATEIBHOCTh B YCIOBHUSIX OOHOBJICHHUS €€ IIeIeH,
COIEp)KAHUsSA, CMEHBI TEXHOJIOTUI;

- CdopmupoBarh 3HaHUA O (PU3UKO-XMUMHUYECKHX CBOWMCTBAX pPa3HBIX KJIacCOB
HEOPraHUYECKUX COCTMHEHUN.

IIpooKUTEILHOCTD 3aHATHS: 6 YacoB.

IMopsinok U MeTOAMKA BHINIOJHEHUS 3aJaHMI1:

3aganue 1. Kakue oOmme (Qu3nyeckue W XUMHUYECKHEC CBOWCTBA XapaKTEPHBI s
MetauioB? IIpuBenure npuMepsl METAIIOB, UIUTIOCTPUPYIOIIUX ITH CBOMCTBA.

3apanue 2. Kakue oOmue (u3MyecKHe M XUMHUYECKHE CBOMCTBA XapaKTEPHBI IS
HemeTayuioB? [lpuBenuTe MpuUMephl HEMETAJUIOB M OOBSICHUTE, KaK UX CBOMCTBA OTIMYAIOTCS OT
CBOMCTB METAJIJIOB.

3aganue 3. OmnuumMre OCHOBHBIE CBOICTBa OKCHI0B. KakoBbl paznuuus Mexay
KHCJIIOTHBIMH, OCHOBHBIMH 1 aM(bOTCpHBIMI/I OKCI/IZIaMI/I? HpI/IBeI[I/ITC IMPUMCPLBI KAKA0I'0 TUIIA.

3ananue 4. Uto Takoe ruIpOKCUIBI U KAKOBBI UX OCHOBHBIE XUMHUECKHE cBOMcTBa? Kak
TUAPOKCH/IBI B3aUMOJICUCTBYIOT C KUCJIOTaMu U cosisiMu? [IpuBeauTe nmpuMepsl peakiui.

3aganue 5. KakoBbl OCHOBHBIE XapaKTEpUCTUKU KHCIOT? OOBSICHHUTE, UYTO TaKoe
CUWJIbHBIE U cJIa0ble KUCIIOTHI, U IPUBEIUTE MIPUMEPHI 1Jis Kax a0l kareropuu. Kak ux coiictsa
BIIMSIOT Ha ITOBEJCHNE B pacTBOpeE?

3aganue 6. OnumuTe cBoiicTBa coneil. Kak oM o0Opa3yroTcs, U Kakue THIbl peaklui
IOPUBOAAT K UX oOpazoBanuio? [IpuBenuTe mpuMepsl pa3IMyHbIX COJIeH U UX IPUMEHEHHUS.

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

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

3aganue 9. Hamucarth ypaBHEHHS XUMHUYECKHX peakluii, K OykBaM I M ]I COCTaBHUTb
UOHHBIE (POPMBI:

a) H2SO4 + Mg

0) Na2O + HBr

B) H2S03+ CaO

r) CaCOs + HCI

1) AIClz + AgNOs
¢) Ba(OH); + SiO;

3aganmne 10. OcymecTBUTh MEPEXObl: KATM — OKCHJI Kalus — THIPOKCHU Kaus —
cynbdar Kanus.

3ananue 11. IlpuBenenanie (HOpMySbl HEOPTraHUYECKUX BEHIECTB PACHPENCIUTh 10
kimaccam: Okcuanl, OcnoBanus, Kucnorsr, Coomu. HNO3, CO2, KOH, P205, NaNO3, CaS04,
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MgO, FeClI3, Cu(OH)2, SO2, HCIO4, BaO, Fe203, LiOH, H2Si03, Ca(OH)2, K3PO4, NaOH,
Sr(OH)2.

OT4eT 10J17KeH CoJIePKaTh:

1. Ha3BaHue TeMbl IPaKTUYECKOMN pabOTHI;

2. llens paboTHI;

3. BrImonHeHHBIE TPAaKTUYECKUE 3a/1aHUS

4. 3axmroueHue (BbIBOBI MO MPAKTUYECKOM padoTe).

OcHOBHbIE HCTOYHUKH HHPOpMaALIMHU:

1. KoHCHEeKT JeKInii;

2. Epoxwun 0. M. Xumus : yaeOHHK )1 CTY/A. YIPEKICHUN cpel. pod. o0pa3o— BaHUS
/ TO.M. Epoxun. — 18-e usn., crep. — M. : U3narenbckuii NeHTp «AKaaeMHUS»,
2014. — 400 c.

3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., YUyBmiseB P. I'. CnpaBoynuK 110
xuMHH: yuebHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Pa3znean 4. CTpoenne U CBOIiCTBA OPraHNYeCKUX BeleCTB
Tema 4.1. Knaccudgukanus, CTpoeHHe © HOMEHKJIATYPA OPraHUYeCcKHX BellecTB

IIpakTnueckoe 3ansaTHe Ne 8 mo Teme: «Kuaccmpukanusi, crpoeHue u
HOMEHKJIATYPa OPraHM4YecKHUX BellecTB)

Hean 3anAaTHA: V3ydUTh HOMEHKIIATYpY OPraHMYECKUX  COCAMHEHUM  OTACIIBHBIX
KJIaCCOB (HACBILLICHHbIEC, HEHACHIIICHHbIE U apOMAaTUYECKUE YTJIEBOAOPOJIbI, CIIUPTHI, (PEHOJIBI,
aNbJeTU/Ibl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.) HayunmTbcs COCTaBIEHUIO MOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB OTAENBHBIX KJIACCOB, MUCIOIb3Ys
UX Ha3BaHMUs [0 CHUCTEMaTHMYecKOW U TPHUBHAJIbHONH HOMEHKIAType (STHIIEH, aleTUJIeH,
IIIMUEepuH, QeHos, (opMalblerua, YKCYyCHas KUCIIOTa, INMIUH). PacueTsl mnpocreiiien
(bopMyIIbl OpraHMYECKOW MOJIEKYJIbI, HCXOJISl U3 3JIEMEHTHOI'0 cocTaBa (B %).

IIpuoGperaemblie yMeHHUsI U HABBIKH:

- OcymiecTBasATh MPOGECCHOHATHHYIO JCSITEIBHOCTD B YCIOBHUSX OOHOBJICHUS €€ IIeNeH,
COAEp)KaHUsA, CMEHbI TEXHOJIOTHI;

- ChopMupoBaTh 3HaHHUS O HOMEHKJIATYype OpraHU4YE€CKHX BELIECTB.

IIpoao/KUTEILHOCTD 3aHATHSA: 6 JacoB.

IMopsiioK U METOAMKA BHINOJHECHUSA 3aJaHUH:

Homenkaatypa — 3T0 cucteMa Ha3BaHH, ynoTpeOIsIomuxcs B Kakoi-mndo Hayke.

Mpbl OyaeM 3HAKOMHUTBCS C OCHOBaMH (OPMHUPOBAaHUS Ha3BaHMHA OpPraHUYECKHX
COEIMHEHUH 10 MEXTYHAPOIHON HOMEHKJIIATYpE.

Kpome mexnyHapoTHON HOMEHKIIATyphl B OPraHUYECKOM XUMUU HCIOJIb3YFOTCS:
TpPUBHAJIbHBbIE (MCTOPUYCCKHM CJIOXKUBIIHMECS) HAa3BaHUS: YKCYCHas KHCJIOTa, DIHICPUH (OT
rpeu. glykys - cnankuii), dopmanbaerus (ot nat. formika — mypaseit). XUMHKHU U ceifuac penko
Ha3bIBAIOT AlleTHJIEH 3TUHOM, a MypaBbUHYIO KUCJIOTY — METAaHOBOM.

PanmonanpHas HOMEHKJIaTypa, COIVIACHO KOTOPOMl COEAMHEHHE pPAacCMaTpHUBAIOCh Kak
IPOM3BOIHOE HanOoJee TUITMYHOTO NMPEACTaBUTENS KJlacca: METUJIAleTHIICH, TUMUATIIITHIICH U
ap.

Uucio OopraHM4eCcKUX COEAUHEHUN PACTET B I'€OMETPUYECKOM MPOrpeccur. XUMHUKam
pasHBIX CTPaH CTAJl0 TPYAHO OOLIATHCS, MOCKOIBKY OJHM M T€ K€ BEIIECTBAa MMEIH pa3Hble
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Ha3BaHU, a M0/ OJHUM Ha3BaHUEM I10/Ipa3yMeBaIM HECKOJBbKO BEIIECTB. XUMHUKU BCEX CTpaH,
BXOJLIMX B MeXayHapoJHbli coro3 TeopeTnueckoit u npukiaagnoi xumun (MIOITAK) co3nanu
CIIELUAIbHBI KOMHTET, KOTOpBIH BBIPAaOOTal OCHOBBI €OUHOU O 6CeX OP2AHUYECKUX
6eujecme HOMEHKIIATYpbl. DTy HOMEHKJIATYPY Ha3bIBAIOT MEKYHAPOIHOM UM HOMEHKJIATypou
HIOITAK.

| Haspamue' | PYMSUEORAIE | w
[ HAsg IPYNIa MIH Ipumep HaszBanue
% HaJHaKHe COeAHMHCHH | COCAHHCHMA |
l COCJIMHCHH M » ‘ |
xpa'rﬂou CBSA3H | !
iAJu{aum, Bee esaisu C—C |CH,CH,4 Dran
1CHy,, 42 OiMHADHBIC | ‘
Anxenst, Onea asoitnaa |CH,=CH, ‘Dren !
C,H,, ceasp C=C \(a'm.nen) l
ANKUHEL Onua rtpoitras |CH=CH SrtHE
Callaa-gi  |omeBEWC | |Gepemenem)
Anxannensi, |Jlse apoiineie |CH,=CH—CH==CH, 'By'ra—
C.H,,. s CBA3N |muen-1,3
_ , 3| = (il
Cuuptsl —OH CH,CH,—OH ‘Jranon
CHAPOKCHIbLHAS \
Ipoctsie | —O0— CH,CH,—O0—CH,CH,  IOusruio-
ahupel OKCHUrpynamna BBII 2hHp,
ITOKCHATAH
Ansperuasl | —C—H /0 VKCYCHBIN
I CH,—C aabAerul,
0 ' SH araHal
| 3TaHaANb
KapboHHuIBHAA
Kerousbr —C— CH,—C—CH, A1eToH,
I I MIPOIAHOH
0 0
KapboHHIbHAA
Kapbouosnie /O #0 Yrevenas
KHCJIOTHI —Re CH,;— C\ KUCIOTA,
_OH OH aTaHOBAA
KapOoOKCHIILHAA SO HORE
Crnozxuasie ’ 20 /0 MeTHII0BbIH
aupsI —C—0— CH,—C 3(pHp YKCyC-
© No—CH it K
CJOKHO- 3 HOI KMCJIO-
ahupHas Thl, METHJI-
‘auerar

OCHOBBI MEKIYHAPOAHOM HOMEHKJIATYPbl OPraHUYeCKHX COCAUHEHM M.
B Tabauue 5.1 npuBereHa HOMEHKJIATYpa OCHOBHBIX KJIACChl OPTraHUYECKUX COEAMHEHHM.
Tabnuua 5.1 OcHOBHBIE KJIacChl OPTraHUYECKUX COEIMHEHHH

AJITOPUTM COCTABJIEHNS] HA3BAHUA OPraHUYECKHUX COeTUHEHUIT:

1. BriOpaTh caMylo JUIMHHYO YTJICPOAHYIO IIETh;

2. ITlponymepoBaTh €€ ¢ TOH CTOPOHBI, K KOTOpOW OJIMKE paaWKaNbl, WJIA CTAPIIHA
3aMEeCTUTEINb, WM KpaTHas CBSA3b (B 3aBUCUMOCTH OT Kjlacca BEUIECTBa );
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3. VYkazatb B mnpegukce (Te >Xe TPUCTABKH, HO CHEHUPUISCKUE, XUMHUYCCKHE)
[I0JIOKEHHE (HOMep  aroma  yrjepoja) U Ha3BaHME pajJvKalla,  3aMECTHUTEI,
(GYHKIMOHATIBLHOM IPYMIIBI B aJ1(aBUTHOM MOPSAKE;

4. 3anucaTh KOpEHb, COOTBETCTBYIOIIUN YUCITY aTOMOB yIjiepoja B IJIaBHOM IEMH.

5. Ecnm  ecth 1BOWHAs CBs3b, TO TIOCIE KOPHS TOCTAaBHUTh cy@urc -eH ¢
YKa3aHHUEM IOJIOKEHUSI CBA3H B LIETIH; JUIsl TPOMHOM CBSI3U UCMOJIB30BaTh cypurc -
uH. Ecnu kpaTHbIX cBsi3el HET — cyghukc -aH;

6. Ilocne »srToro ykaszatrb cyh(dUKC, COOTBETCTBYIOIIMI KETOHY, aibJEruay WIu
KHCIIOTE, €CJH €CThb COOTBETCTBYIOLIME (DYHKUIMOHANbHbIE TPYMIbl. [ KeTOHOB
yKa3bIBAETCS MOJOXKEHUE (PYHKIIMOHAITBHOUN TPYIITIHI,

7. Ecnu B BellecTBE HECKOJBKO OJMHAKOBBIX PATUKAIOB, 3aMECTHTENICH, CBSI3eH WM
(YHKIIMOHATBHBIX TPYII, TO OHH HAa3bIBAIOTCS BMECTE, C HCIOJB30BAHHEM
YUCIUTENBHBIX: 2 — M, 3 — TpH, 4 — TeTpa W T.1;

8. Ilpu nHamucaHuu Ha3BaHWs Bce UUMPBHI OTACNAIOTCA APYr OT Apyra 3amsThiMU, a OT
OykB — geducamu.

ITpumep:

5 4 3 2 1
CH3—- CH - CH - CH - COOH
]
CHsz CHz NH:

2 -aMHuHO — 3,4 — OuMETHIIIIEHTAHOBAsI KUCIIOTA.

1.ITockomnbKy B riaBHOM 1I€NU MATh AaTOMOB YIJIEpO/a, OCHOBA HA3BaHUs - [IEHTAaH.

2. B monekyne ecte ¢yHkunoHambHas rpymnmna — -COOH kapOokcunbHast . Ha eé
MIPUCYCTBHUE YKa3bIBAE€T -OBasl KUCJIOTA.

3. B rmaBHOM menu ecTh TpU 3aMECTUTENS: aMHUHO —Tpynna, €€ MOJIOKEHUE
yKa3bIBaeTcss Ludpoit 2, u ABe METWIbHBIE TPyNMbl. Ha 4rcio METUIBHBIX TPYMNN yKa3bIBaeT
YacTHIIA Ou-, 2 Ha TOJIOKEHHE B menu mudpsl 3,4, Mexay mudpaMu ecth 3amsras, mudpsl ot
OYKB OT/eJIeHbI J1e(UCOM.

3aganue 1. Hanummre cTpykTypHble GOpPMYJIIbl COEIMHEHUHN IO UX Ha3BaHUSIM:

1. 2,5-guMmermirexces-3;
2. 2-MOHOMETHII-3,5-TUTTPONUITHOHAH;
3. 2,5 - nuMeTun - 3-HUTPOTeKCaH,;
4. 2,3-muxiioprekcaHoBasi KUCIIOTA;
5. 2-amuHoOyTaH.
3aganue 2. Hanummre cTpykTypHbIe OPMYIIBI BCEX COSMHEHHM cocTaBa:

1. CsHu;
2. CsH110H;
3. CsHi11NO..

3apanue 3. "Tperunii numHun"
1. anKvH, HUITPOCOEAMHEHHUS, AJIKEH;
2. OyteH-2, neHTeH-3, OyTaHalb;
3. meHTHH-1, meHTamueH-2,3, IEeHTaH.
3ananue 4. [lonbepute K TEKCTY MPaBWIBHBIA TEPMUH OTPEICICHUS TTOHATHS:
1. ... - BemecTBa, OJJUHAKOBBIC IO COCTABY, HO pPa3HBIC 110 CTPOCHUIO;

18



2. ... - 9TO psAN COEOUHEHHH, CXOIHBIX MO CBOEMY CTPOCHHMIO M XUMHUYECKUM
CBOMCTBaM, KOTOpbIE OTJIMYAIOTCSA JIPYr OT JApyra 1o COCTaBy MOJIEKYJ Ha
OJIHY WJIM HeCKOJIbKO rpymn CHpy;
3. ... -3TO MU30MEPHI, OTIUYAIOIINECS TOPSIIKOM COSIMHEHHS aTOMOB,;
4. ... - mpeacTaBisieT coOO0O0M COBOKYIMHOCTh HECHCTEMATHUYECKUX HCTOPUUYECKU
CJIOKMBIIUXCS HA3BaHUN OPTraHUYECKUX COCTUHEHUN
5. ... - DJTO SBJIEHHE CYUIECTBOBAHMS BEUIECTB, HMEIOUIMX OJUHAKOBBIN
KaueCTBEHHBIA U KOJMYECTBEHHBIN COCTAB, HO Pa3IMYHOE CTPOCHHUE U Pa3HbIE
CBOMCTBA.
3aganue 5. BcTaBuTh NPOIYIIEHHBIE CJI0BA B TEKCT
BriOpaTe camyl0 JIMHHYIO YIVIEBOAOPOJHYKO LE€Nb U IPOHYMEPOBaTb AaTOMBI
(yrmepona)s Hell. Hymepanuio Ha4MHAOT ¢ TOTO KOHIIA SN, K KOTOPOMY OJIMKe
CTOUT (pamukain). Ha3BaTh panukansl B ( andasutHOM) TOpsiKe. [lepen
Ha3BaHMEM KaXKIOrO pajuKala yKa3aTh (HOMep) aTOMOB yriepoza, ¢ KOTOPbIMU
CBSI3aHbBI TAKUE PATUKAIbI.
3aganue 6. Ha3oBuTe mpHUBEACHHbIE HUXKE YIJIEBOJOPOABI IO MEXAYHAPOIHOU
HomeHknarype [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,

OTueT 70/1K€H CONEPKATH:
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Ha3Banue TeMbl mpakTHYECKOM padOTHI;
L{enb paboTHI;
BrinonHeHHbIe MPaKTUYECKUE 3aJaHUs

A

3akiroYeHre (BbIBOIBI IO IPAKTUYECKOH padoTe).

OcHOBHbIE HCTOYHUKH HHPOpMaALIMHU:

1. KoHCHEeKT JeKIIHii;

2. Epoxwun 0. M. Xumus : y4eOHHK TSI CTYA. YIPEKISHUN cpea. mpod. oOpa3o— BaHHs
/ 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
XxuMHH: yuebHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.

Tema 4.2. CBolicTBa OPraHUu4YeCKUX COeTUHEHH N

IIpakTuueckoe 3ansaTue Ne 9 no reme: «CBOHCTBa OPraHU4eCKUX COeIMHEHUID

Hean 3anaTusa: M3yuuth cBOWMCTBA OPraHMYECKUX COEAMHEHUI OTIENIbHBIX KJIACCOB:
npeaesibHbIe (QIKaHbl W IHMKJIOAJKAHBI), HEMpeAesbHbIe (aJKEeHbI, aJKUHBl U AJIKaJHCHBI) U
apOMaTHUYECKHE YTIIEBOAOPOIbI, CIUPTHI U (DEHOJIBI, KAPOOHOBBIE KUCIOTHI B 3(PHUPHI, aTbICTHIBI
U KETOHBbl, aMHHBl M aMUHOKHUCIOTBI, BBICOKOMOJICKYJISIpHbIE coeauHeHus. Hayduutbes
BBITIOJIHSITh 3a/JIaHUS HAa COCTABJIICHHE YpPAaBHEHUW XHUMHUYECKHUX PEaKIUi C ydacTUEeM
OpPraHMYECKUX BEILIECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHMUS.

IIpuoOperaembie yMEHUSI M1 HABBIKM:

- OcymiecTBIATh MPOGECCHOHATBHYIO ESTENBHOCTh B YCIOBUSIX OOHOBICHHUS €€ IIeNeH,
COJIepXaHUsl, CMEHbI TEXHOJIOTUH;

- ChopMupoBaTh 3HAHUS O CBOMCTBAX OPraHUYECKHUX BEIIECTB.

IpoaoaKuTeTbHOCTH 3aHATHS: 6 9acoB.

IMopsiok U MeTOAUKA BBITNOJIHEHUS 3aJaHMIA:

3aganue 1. Uto Takoe ankaHnl? 3anuINTe OCHOBHBIE CBOICTBA JaHHOIO Kjacca B
Tabnuiy 6.1

Tabmuma 6.1 — XuMuueckue CBOMCTBA aJIKAHOB

Tun peakuuu YpaBHeHHe peakumuu

1. Peaxkiun 3amernieHus

2. Peakimmu oxkucieHus

3. Peaknuy TepMUYECKOT0 pa3I0KEHUS

4. N3omepuszanus

5. ApomaTu3anus

6. AnkaHbl HEe 00eCI[BEUHBAIOT OPOMHYIO BOIY
U pacTBOp MEpMaHraHaTa Kajusl MpU OOBIYHBIX
YCIIOBUSX

7. Peakuum nerunipupoBaHus

3aganme 2. Uto Takoe ankeHbI? 3aIlIMIINTE OCHOBHBIE CBOMCTBAa JAaHHOIO Kiacca B
Tabnuiy 6.2.
Tabnuna 6.2 — XuMuueckue CBOMCTBA aJIKEHOB

Tun peakuuun YpaBHeHHe peakuun
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1. Peakuuu npucoequHEHUsI

2. Peakiimu okUCIEHUS

3. Peakuuu nonumepuasiuu

4. AnkeHbl He 00€CLBEUMBAIOT OPOMHYIO BOJLY
U pacTBOp MEpMaHraHaTa Kajusi MPU OOBIYHBIX
YCIIOBUSAX

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

Tun peakuunu YpaBHeHHe peakuun

1. Peakiiuu mpucoeTMHEHUS

2. Peakuiuy okucieHus

3. Peakuuu nonumepuasuu

4. Peaknuu 3aMenieHust

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

Tun peakuuun YpaBHeHHe peakuuu

1. Peakuuu nprcoeAMHEHUs

2. Peakun okucienust

3. Peaknuu MMoJIMMEpHasun

3aganme 5. Yto Takoe apeHbl? 3amMIIMTE OCHOBHBIE CBOWCTBA JaHHOTO Kijacca B
Tabnuiry 6.5
Tabnuma 6. 5 — XuMuyeckue cBOWCTBa apeHOB

Tun peakuun YpaBHeHHe peakuuu

1. Peakuuu npucoe1MHeHUs

2. Peakuiuu oxkucieHus

4. Peakuuu 3aMelIcHAS

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

Tun peakuuun YpaBHeHHEe peaKkuuu

1. Peaxkiun 3amernieHus

2. Peakimmu oxkucieHus

3. Peakmuu sTepudukanym

4. Peakuuu nerujipaTaiuu

3aganme 7. Uto Takoe ankuHBI? 3amHIINTE OCHOBHBIE CBOMCTBA JAaHHOIO Kiacca B
Tabnuiy 6.7
Tabmuia 6. 7 — XUMHUECKHAE CBOMCTBA AJIBIETHUI0B

Tun peakunu YpaBHeHHe peakuu

1. Peakiuu npucoeanHeHus

2. Peaknuu mouKoHAeHCAIIUN
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3. Peakuuu noaumepuasuu

4. Peakuuu 3aMeNICHAS

5. Peakiuuu OKUCIICHUSA

3aganue 8. Uto Takoe KapOOHOBBIE KUCIOTHI? 3aNUIINTE OCHOBHBIC CBOWCTBA JAHHOTO
KJlacca B Tabnuiry 6.8.
Tabnuua 6. 8§ — Xumuueckue cBoicTBa KApOOHOBBIX KHCIOT

Tun peakuunu YpaBHeHHe peakuun

. Peakiinu nqucconmamnuu

. Peakium coneoOpa3oBanus

. Peakiium oOpa3oBaHus TaoreHaHTuapuIoB

. Peakuuu oOpa3oBaHus aHTUAPU]IOB

. Peakuuu srepudukanuu

. Peaknuu TaJIOTCHUPOBAHUA

. Peakunu ropenns

0[N B[ WIDN|—

. Peakiium kaTaauTHYE€CKOI0 BOCCTAHOBJICHHUS

3aganue 9. OcyliecTBUTE CIEAYIOMINE IEMOYKH MTPEBPALICHHI:

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,

OTuer q0/1K€eH CONEPKATH:

1. HasBaHue TeMbl IPaKTUUECKOH pabOTHI;

2. llenb paboTsr;

3. BrImonHEeHHBIC TPAaKTUYECKHE 3aaHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKOW padboTe).

OcHOBHbIE HCTOYHUKH HHpOpMaMHU:
1. KoHCnekT neKIuii;
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2. Epoxwun 0. M. Xumus : yaeOHUK )1 CTYA. YIPEKIECHUN cpe. pod. oOpa3o— BaHUS
/ TOM. Epoxun. — 18-e usn., crep. — M. : U3marenbckuii NeHTp «AKaaeMHus»,
2014. — 400 c.

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

Tema 4.3. UneHTu(UKAIMS OPraHUYECKUX BellleCTB, UX 3HAYEeHUE U IPUMEHEHHE B
ObITOBOI U IPOU3BOJACTBEHHOI /1eATEJIbHOCTH YeJI0BEeKa

IIpakTuyeckoe 3ansitue Ne 10 mo Teme: «HaeHTH(UKAIHA OPraHMYECKUX
COeJUHEHMI OT/IeJIbHBIX KJIACCOB)

Heab 3aHATHS: HAYYUTHCS OIBITHBIM IIYTEM ONPEIEISATh KayeCTBEHHBIM COCTaB
OpraHMYECKUX BEILECTB.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcymecTBIsATh NPOGECCHOHATBHYIO EATENBHOCTh B YCIOBUSAX OOHOBJICHUS €€ IIeleH,
COJIep>KaHusl, CMEHbI TEXHOJIOTUIA;

- ChopMupoBaTh 3HAHUS O KAUECTBEHHOM COCTaBE OPTaHUYECKUX BEIECTB.

IIpogonxutenbHOCTH 3aHATHS: 4 Yaca.

IMopsiiok U MeTOAUKA BBITIOJIHEHUS 3aJaHMIA:

OOopynoBanne ¥ PpeakTHBBI: IUTAaTUB JIaOOpaTOPHBIA, CHOUPTOBKA, MpolOka ¢
ra300TBOJIHOM TPYyOKOM, mpooupku, 6e3BoaubIi cynbdar meau (II), oxcun menu (II), Bazenus,
M3BECTKOBAsI BOJA.

Cobepute mpubop. Ha nHo mpoOupku momecTuTe (C TOPOUTMHKY) Ba3elnHa, OKCHUJT MEIU
(IT) (Bo3pmuTe B 3 paza Oomblie), nepememnaiite. Ha BHyTpeHHIOIO CTOPOHY MPOOUPKH, OIHKE K
OTBEPCTHUIO TIOMECTUTE C MOMOIIBIO mImaTens 0e3Boaubli cynbdat meau (II) — mopormok Gemoro
nBera. B mpoOupKy-pHeMHHUK HallelTe pacTBOpP H3BECTKOBOM BOABI M OMYCTUTE B HeEe
ra3o0TBOJIHYIO TpyOKy. [IporpeiiTe cHauana Bcro mpoOUpPKY, 3aTeM JHO MTPOOUPKH.

OTMeThTe MIPU3HAKU PEAKITUH, TTPOUCXOIAIINX

a) co cMechbio BazenuHa u okcunaa meau (11);

0) ¢ 6enbiM nopoikoM cyibdara meau (11);

B) C U3BECTKOBOW BOJIOH.

Tabnuna 4 - Unentudukaiys opraHMueCKUX COSAMHEHU OTIEIbHBIX KIaCCOB

Habmonenus, pucyHku YpaBHeHUs peakuui BeiBox

BriBoa:

OcHOBHBIE HCTOYHUKH MH(POPMALIUN:

1. KoHcIeKkT neKimii;

2. Epoxun 10. M. Xumus : ydeOHUK IS CTYA. YUpexkACHH cpel. mpod. oopazo—
Banus / FO.M. Epoxun. — 18-e u3z., crep. — M. : U3narenbckuil meHTp «AKaaeMus»,
2014. — 400 c.

3. Bbrunos JI. H., Ileppunosa U. JI., FOmamesa JI. B., UyBunsie P. I'. CnpaBounuk
o XuMuH: yuebHoe mocoobue. — Mockaa: [Ipocnexr, 2023. — 160 c.

Pazgea 5. Kunerudeckue M TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS
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XHMHYECKHX peaKkuunid

Tema 5.1. CkopocTh XUMHYECKHUX peakiuii. XUMHYecKOe paBHOBeCHe
IIpakTnyeckoe 3ansatue Ne 11 mo Teme: «CkopocTh XMMHYecKOW peakuuu. Biusinue
Pa3jIMYHBIX (PAKTOPOB OKpYXKawlleid cpeabl HAa CKOPOCTh NPOTEKAHMA XMMHYECKHX
peaxuuii.
Llesan padoThl: Pemienue 3aganuii Ha aHau3 (PaKTOPOB, BIMUAIOIIUX HA U3MEHEHUE CKOPOCTH
XUMHUYECKOM peakiuu. Pemienue 3ananuii Ha npuMmeHenue npuniuna Jle-lllarense ms
HaXO0’KJICHUs HallpaBJIEHUS CMEIIEHUS PaBHOBECUSI XUMUYECKOHM peakIMy U aHanu3 (pakTopos,
BIIMSIIOIMX Ha CMEIIEHUE XUMHUYECKOTO PABHOBECHS.
IIpuoGperaemblie yMeHHs U HABBIKH:
- OcymiecTBIATh MPO(GECCHOHATBHYIO ACATEIBHOCTD B YCIOBUSAX OOHOBIICHUS €€ 1Ieneid,
COAEp)KaHUsA, CMEHBI TEXHOJIOTUI;
- [IpnoGpectu HaBbIKY J1abOpaTOpHON PabOTHI, CPOPMHUPOBATH 3HAHUS O KHHETUYECKUX U
TEPMOJIMHAMHUYECKUX 3aKOHOMEPHOCTSAX NMPOTEKAHHUSI XUMUUYECKUX PEeaKLUi
IIpono/kuTeIbHOCTD 3aHATHA: 4 Yaca.
Ilopsiiok 1 MeTOAMKA BHINIOJIHEHUSI 3aJaHUI:
3ananme 1. Boimosnnure 3a1anus, BEIOpaB BAPHMAHT MO0 COOCTBEHHOMY KEJIaHUIO.
Bapuanr 1.
1. 3anuiuTe KHUHETUUECKOE YPAaBHEHHE JUIsl CIEAYIOIINX YPAaBHEHUHN peaKIii:
S(tB) + O2 (r) = SO2 (1) b) 2S02 (1) + 02 (1) = 2503 (%)
2. Kak uzmenurcs ckopoctb peakiuu: 2SO2 (r) + O2 (r) = 2S03 (r) npu yBeIUUYEHUU AaBJICHUS
B CUCTEME B 2 paza?
3. ITpu Temneparype 10 °C peakuns nporekaet 3a 5 MmuH, nipu 20°C — 3a 1 mun. Paccunraiite
TeMIepaTypHbIi KO3QPHUIHUEHT CKOPOCTH PEAKIINH.
4. B romoreHHo# cucreMme ycraHoBuiochk paBHosecue: 2S02+02 «» 2SO3 PaBHOBECHBIE
xummuaeckne koiandectsa (Moib) SO2, O2 u SO3 coorBercTBeHHO paBHsl 0,1, 0,2, 0,6.
Ornpenenurte UCXoaHbIe XUMUYEeCcKHe KoaudecTBa SO2 u O2.
5. PaBHOBecHe cmenaeTcst B CTOPOHY UCXOAHBIX BELIECTB IIPU
1) yMeHblIeHUN JaBIEeHUS
2) HarpeBaHUU
3) BBeJEHMHU KaTalu3aTopa
4) noGaBieHUU BOAOPOA.
Bapuanr 2.
1. KoHcTaHTa CKOPOCTH peakui OMbUIEHUS YKCycHOaTHiI0BOro 3¢upa: CH3COOC2HS(p-p) +
KOH(p-p)—CH3COOK (p-p) +C2H50H(p-p) pasua 0,1 n/monb-MuH. HauanbHas
KOHIEHTpalusl YKCYCHO3TUII0BOrO 3¢upa 6pi1a paBHa 0,01 mounb/1, a menoun — 0,05 mosnb/m.
BbruncnnTe HayalbHYIO0 CKOPOCTh PEAKIIUU U B TOT MOMEHT, KOTJJa KOHIIEHTpanus 3¢upa craHer
pasHoii 0,008 mosb/11.
2. Paccuuraiite, BO CKOJIBKO pa3 u3MeHHUTCs ckopocTh peakunu H2+C12 = 2HCI1 npu
YBEJIMUEHUH JIaBJIEHUS B 2 pasa.
3. TemnepaTypHblii K03 GUIMEHT peakluu paBeH 2,5. Kak U3MEeHUTCs ee CKOpoCTh MpH
OXJIQXJACHUH PEAKIIMOHHOU cMecH OT u3MeHeHus temneparypsl oT 50 °C no 30 °C?
4. PaBHoBecHbIe MOJisipHbIe KOHIIeHTpanu CO, O2 u CO2 nocne yCTaHOBJICHHS] paBHOBECHS
2CO(r) + O2(t) = 2CO2(r) pasnsi 0,3; 0,2 u 0,1 (Mons/AM3) cooTBeTCTBEHHO. Paccunraiite
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00BEMHYIO JIOJII0 KUCJIOPO/1a B UCXOJHOM ra30BOM cMecH (MCXOAHAs MOJISIpHAsk KOHLIEHTpaLHsl
CO2 paBHa HyII0).

5. Kyna 6yner cmemaTbCcsi paBHOBECUE CUCTEMBI C YBEIIMUEHUEM TEMIIEPaTyphbl?

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

N2+3H2 < 2NH3+88 x/x.

3ananmue 2. K onnHakoBBIM 00beMaM COJITHON M YKCYCHOW KHCJIOT J00aBbTE€ KyCOYKH ITMHKA.
CpaBHUTE CKOPOCTH THX ABYX peakuuil. OObsICHUTE IPUUMHY pa3Inyuus CKOPOCTEH.

3ananmue 3. [lomectute B 0qHYy MPOOUPKY KYCOUEK Mea, B IPYTyIO - U3MEJIbUYCHHBIN MeN U
MPUICHTE OJMHAKOBBIC 00BEMBI COJITHOM KUCIOTHI. CpaBHUTE CKOPOCTHU PEAKIIMU U OOBSICHUTE
NPUYHUHY Pa3IudMsl.

3ananue 4. B npoOupky moJI0KUTE KYCOUKH IIMHKA, OJTHOBPEMEHHO HAJICHTE OJIMHAKOBBIC
00BEMBI PACTBOPOB CEPHOM KUCIOTHI Pa3HOM KOHIIEHTpauKu. CpaBHUTE CKOPOCTH ITUX JIBYX
pEeaKIuu.

3aganue 5. [IpuroroBbTe rUAPOKCHA MeH, pa3ieiite B 2 npoOupku. OnHy NpoOUpKy HarpeinTe.
3ameTbTe BpeMmsl, uepe3 KOTopoe NoaBUTCs YepHblil okcun meau (11) mpu HarpeBanuu u 6e3 Hero.
CrenaiiTe BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKLUU OT TEMIEPATYPBI.

OT4eT J0/1KeH COIePKATh:
1. Ha3Banue TeMbl IpaKTU4YECKON pabOThI;
2. llens paGoThI;
3. BhINoNTHEHHbIE TPAKTUYECKUE 3aJaHUS
4. 3akmroueHue (BBIBOJBI MO MIPAKTHUECKOH paboTe).

OcHOBHBbIE HCTOYHNKH HH(OPMALUHN:
1. KoHcnekt nekuui;
2. Epoxun F0. M. Xumus : yaeOHHK JUTSI CTY. YUPEKACHUH cpea. mpod. 00pa3o— BaHUs
/ TOM. Epoxun. — 18-e usn., crep. — M. : U3marenbCckuii NeHTp «AKaaeMHUSY,
2014. — 400 c.
3. bmunos JI. H., [lepdunosa U. JI., FOmamesa JI. B., UyBunses P. I'. CnpaBounuk mo
XxuUMuu: yuebHoe nocobue. — Mocksa:IIpocnekt, 2023. — 160 c.

Paznen 6. lucniepcuble cucrembl. PacTBOpbI
Tema 6.2. [lonsiTue 0 pacTBOpax

IIpakTnuyeckoe 3ansiTue Ne 12 no teme: «/lucnepcunie cucrembl. PacTBopbi».

Heap 3ansitusi: 3yueHue AUCHEPCHBIX CHUCTEM U (PAKTOPOB HUX YCTOWYMBOCTH.
3HAKOMCTBO C TMOHSTHSIMU pAacTBOPEHHUE, pAacTBOPbl U CIOCOObI HX TMPUTOTOBJICHUS.
PactBopuMocTs. MaccoBas 107151 paCTBOPEHHOT'O BEILIECTBA.

IIpuoGperaemble yMeHUS] U HABBIKH:

- OcyuiecTBIATh MPO(ECCHOHATBHYIO JEATEIbHOCTh B YCIOBUSAX OOHOBJICHHUS €€ LeleH,
COJIEpKaHusl, CMEHbBI TEXHOJIOTHIA;

- CopmupoBaTh 3HaHHUS O CBOMCTBAX JUCIIEPCHBIX CHCTEM M PAaCTBOPOB.

IIpoxomxutenbHOCTH 3aHATHSA: 4 Haca.

Iopsiiok U MeTOAMKA BHINIOJIHEHUS 3aJaHMI1:
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3aganme 1. Uto Takoe aucrnepcHass CHUCTEMa, KaKW€ THUIbI JUCIEPCHBIX CUCTEM BbI
3Haere? HazoBuTe U KpaTko 0XapakTepu3ylTe OCHOBHBIC TUIIBI TUCIIEPCHBIX CUCTEM (HAIpUMeEp,
a’p030JIH, IMYIIBCHH, CYCTICH3HH ). 3armoHuTe Tabauiy 7.1.

Tabmuua 7.1 — Knaccudukanus 1ucnepcHbIX CUCTEM

JlucnepcuonHas cpeaa Jucnepcuas ¢pasa IIpumep cucrem

I'as Ta3

Kuakocrs

TBepaoe BenecTBo

Kunakocrpb T'a3

Kuakoctn

TBepaoe BemecTBo

TBepaoe BemecTBo I'a3

Kuakocrb

Teepaoe BemecTBo

3apanue 2. Yto Takoe pacTBOp, paCTBOPUTEIb U PACTBOPEHHOE BELIECTBO?
3apanue 3. Uto Takoe KoHIIEHTpanus pacTBopa? Kak MOXKHO BbIpa3uTh KOHIIEHTPAIUIO?

3aganue 4. KakoBbl OCHOBHBIE CIIOCOOBI BBIPRKEHUS KOHILIEHTpPAILMM pPacTBOPOB?
HazoBure HECKOJIBKO METOI0B (HaIIpUMep, MaccoBasi 011, MOJISIpHAsE KOHLEHTpaLus).

3aganue 5. Uto Takoe HachlleHHBIN pacTBop? Kak ero MoxHO mosryunTs?

3apanme 6. Pemwnre 3amauy: BeluMcnuTe MaccoByr OO pPacTBOpa, KOTOpast
MOJIy4aeTcsl IpHU pacTBOpeHUH 15 rpamMmoB kapOoHaTa HaTpus B 250 rpamMmMax BOJIBI.

3aganue 7. Pemute 3amauy: BelumcnuTe MaccoByO JOMIO XJIOpHUIA HATPUS, KOTOpPAs
nostydaetcs mpu pactBopeHuu S0 rp. moBapeHHoi conu B 400 rp. BOJBI.

3aganue 8. Pemmre 3amauy: Kakasg MaccoBas 10is pacTBopa MOJIYYUTCS IIpU
cmemnBanuu 300 rp. BOAbI U 25 rp. THAPOKCUIA HATPHUSL.

3aganme 9. Pemmre 3amady: Belumcnure MaccoByr0 OO pacTBOpa, KOTOpas
NOJIy4aeTcst Mpu pacTBOpeHuu B 550 rp. Bozbl 42 Tp. XJI0pUAa KadbIHsl.

3aganue 10. Pemmre 3amauy: B 150 rp. Boasl pactBopunu 17 rp. HUTpaTa Kayus.
BbrunciauTe nomy4eHHy0 MacCOBYIO JJOJIIO PacTBOpa.

3apganme 11. Pemmure 3amauy: K 800 rp. Bogs! qobasmwium 25 rp. xjopuna 6apus. Kakosa
MaccoBast 10JIs BELIECTBA B ITOJIy4EHHOM PacTBOPE.

OT4eTr 10/1KEH COIePKATD:

1. Ha3Banue TeMbl IpaKkTU4YeCKOi pabOThI;

2. llems paGoTHI;

3. BrImonHEeHHBIC TPAaKTUYECKHE 3aaHUS

4. 3akmoueHue (BBIBOJBI MO IPAKTHUECKOH paboTe).

OcHoOBHbIE MCTOYHUKH HH(pOpMaIIUM:
1. KoHCHEeKT JIEKIUH;
2. Epoxwun 0. M. Xumus : yaeOHUK JJI CTY. YIPEKIACHUHN cpea. mpod. oOpa3o— BaHUs

/ TO.M. Epoxun. — 18-e¢ u3z., crep. — M. : M3naTenbCkuil MEHTP «AKaIeMHUsI»,
2014. — 400 c.
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3. bmunos JI. H., Ilepdunosa U. JI., IOmamesa JI. B., UyBunses P. I'. CnipaBounuK 110
XuMuu: yaeoHoe nocodue. — Mocksa:IIpocnekr, 2023. — 160 c.

Pa3nen 7. KauecTBeHHBIEe peakMi 00HAPYKEHHUSI OPraHUYECKHUX U HEOPTaHUYECKUX
BelleCTB
Tema 7.1. O0HapyKeHHe HEOPTAHUYECKUX KATHOHOB U AHUOHOB

IIpakTuyeckoe 3ansitue Ne 13 mo teme: «O0Hapy:KeHHe HEOPTraHUYECKUX KATHOHOB
U aHHOHOB. KauecTBeHHbIe peakunm»

Heap 3ansaTusa: M3yuuTs OCHOBHBbIE BHJBI KaUueCTBEHHBIX peEaklMii Ha OOHapyKeHUE
KaTHOHOB Y aHMOHOB HEOPTaHMYECKUX BEIIECTB.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcymecTBisATh NMPOGECCHOHATBHYIO JESITEIILHOCTh B YCIOBHUSX OOHOBJICHUS €€ IIeNeH,
COAEp)KaHUsA, CMEHBI TEXHOJIOTUI;

- CdopmupoBarh 3HaHHS O crnocobax oOOHapyKeHHs KAaTHOHOB U aHUOHOB
HEOPraHMYECKUX BEIIECTB C OMOIIbIO KAU€CTBEHHBIX PeaKIuil

IIpogonxuTe bHOCTH 3aHATHS: 4 yaca.

Ilopsitok U MeTOAMKA BbLITIOJTHEHUS 3a/1aHUIA:

3ananue 1. Onpenenennie HoHOB cepedpa (Ag"): [IpoBeauTe KaueCTBEHHYIO PEAKIIMIO Ha
ompezesieHue HOHOB cepedpa B pactBope. Mcnonb3yiite xmmopun Harpus (NaCl) mis ocaxaeHus
xyopuga cepedpa (AgCl). Onummre HaOIIOICHUS U 3aUIIUTE YPABHCHHUE PEAKIUH.

3ananue 2. Onpenenenue nonoB menu (Cu?t): IlpoBenure KayeCTBEHHYIO PEAKIMIO Ha
onpeneneHne MOHOB Menu c¢ nomouibto ammuaka (NHs). HabGmiomaiite 3a oOpa3zoBaHueM
KOMIUIEKCa. 3anuIluTe ypaBHEHHE PEaKliy U OMUIINTE [[BET MOJYyYEHHOTO PacTBOpa.

3apanme 3. Onpenenenue noHoB Kaiblus (Ca®"): eIIpoBeanTe KaueCTBEHHYIO peaKIUio
Ha OMpefelieHue WOHOB Kalbllus ¢ Tmomoulblo HaTpuii-pochara (NasPOs). Onummre
00pa30BaBIIMICS OCAIOK U 3aMUIINTE YPABHEHUE PEaAKIIHH.

3ananue 4. CoctaBpTe TaOJNHILY, B KOTOPOH BHECUTE JaHHBIE 00 OKpAITMBAHUM TUIAMEHHU
TOPENKY Pa3HBIMH KaTHOHAMH METAJIJIOB!

Tabnuma 7.1 — OxpammBaHue IIaMEeHU TOPEIKU KaTHOHAMH METaJlJIOB

Katnon merajuia Oxpacka niiaMeHu

Li
K
Ca
Na
Cu
Sr
Ba

3aganue 5. 3anmonnute Tabnuny 7.2 — KauecTBeHHBIE peakiuu Ha HEOpraHUYECKHE
COETUHEHMUSI.

Tabnuua 7.2 — KauecTBeHHBIE peaKlIMi Ha HEOPraHMYECKUE KAaTUOHBI U aHUOHBI

KauecTBeHHbIE peaKIIUM HA KATHOHBI
Hon PeakTus YpaBHeHHe peakuun IIpusnaku
NPOTeKAHUs
peaknuu

NH4*
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Ca**
Ba®*
Sr2
Ag*
Pb2*
AP
Zn*
Fe®*
Fe**
KavecTBeHHBIC peaKIIMM HA AHHOHBI
s*
SO4*
CrI
I
Br
COz*
PO43'
NO3’
OT4eT 10J17KeH COIePKaTh:
1. HasBaHue TeMbl IPaKTUUECKOH paboOThI;
2. llenn paboTHI;
3. BbInoaHeHHbIE IPaKTUYECKUE 3a0aHUS
4. 3akioueHue (BbIBOJBI 10 IPAKTHUECKOH paboTe).
OcHoBHbIE HICTOYHMKH HH(pOpManum:
1. KoHCHneKkT IeKIuii;
2. Epoxun FO. M. Xumus : yaeOHUK I CTY[. YUpEKISHUN cpea. nmpod. oOpa3o— BaHUsA
/ FO.M. Epoxun. — 18-e u3a., crep. — M. : U3natenbckuil neHTp «AKaaemusy,
2014. — 400 c.
3. bmunos JI. H., Ileppunosa U. JI., FOmamesa JI. B., YUyBuises P. I'. CnpaBouynuk 1o
xuMHM: yuebHoe nocooue. — Mocksa:[Ipocnekr, 2023. — 160 c.
Tema 7.2. O0OHapyKeHHE OPraHMYECKUX BELIECTB O0TAEJbHbIX KJIACCOB C
HCI0JIb30BAHHEM KaUeCTBEeHHbIX peakuui
IIpakTnuyeckoe 3ansaTue Ne 14 mo teme: «KauecTBeHHbIE peakIMM Ha OpraHUYECKHE
COEIUHEHUS
Henp padorbi: M3yunTh OCHOBHBIE TUIIBI KaUECTBEHHBIX PEAKLMi HAa OpPraHUUYECKHE
COEIMHEHMUS.

IIpuoOperaembie yMEHUSI M HABBIKH:

- OcymiecTBIsATh NPOGECCHOHATIBHYIO EATEIBHOCTh B YCIOBUSIX OOHOBJICHHUS €€ IieleH,

COIEpKaHUsA, CMEHbI TEXHOJIOTHI;
- [IpnoOpectn HaBBIKM J1AOOpPATOpHON pabOThI, cHOPMUPOBATH 3HAHHA 00 OCHOBHBIX

crioco0ax uACHTU(UKAIINN OPTaHNYECKUX BEIICCTB.
IIpoaonxuTeIbHOCTH 3aHATHS: 4 Yaca.

IMopsiioK U METOAMKA BHINOJHECHUSA 3aJaHUIM:
3anganne 1. OGHapyXeHHE TIIOKO3bI B BUHOTPAIHOM I 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
M3MEHEHHUS OKPACKHU.

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).
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.

Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJIOBEKA
Tema 8.1. Xumusi B ObITY ¥ IPOU3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BeKa
IIpakTnueckoe 3ansitue Ne 15 mo Teme: «Xumusi B ObITY U NPOM3BOACTBEHHOMN

JACATCIIBHOCTH 4YCJIOBCKA»

Heabr pa6Gorei: IlogrotoButs pedepatst 1o Teme: «XuMmus B OBITY U
MIPOU3BOJICTBEHHON JCSITEIIBHOCTH YEJIOBEKaY. 3aIUTUTh PA0OTHI C MIPE3CHTALIUSIMH.
IIpomokuTeILHOCTD 3aHATHA: 4 Yaca.

TemaTuka pedeparosn:
1.  Hoseiimue NOCTHKEHUS XUMUUECKON HAYKHA U XUMUYECKON TEXHOJIOTHH.

2. Pomp xumum B oOecmeuyeHHH HSKOJOTUYECKOW, HIHEPreTHUYECKONW M IUIIEBOM
0€3011aCHOCTH, Pa3BUTUU MEIUIIMHEI.

3. IlpuMeHEHMHM XWUMHUYECKHX BCIISCTB W TEXHOJOTHMH C y4eToM Oymyiei
PO eCCHOHAIBHON JEATEIHHOCTH 110 TEMaM

4. XuMHsS YHCTSIIMX CPEICTB: COCTaB W MEXaHW3MBbl JedcTBHs. VccrmemoBaHue
Pa3JIMYHBIX THIOB YUCTSIIUX CPEJCTB, UX XMMUYECKOI'O COCTaBA U MPUHIIUIIOB pabOTHI.

5. IlnmacTuku B MOBCEAHEBHOM KM3HM: OT CBHIPbs A0 yTuiauzanuu. O0630p pasinyHbIX
BUJIOB TUIACTHKOB, UX MPUMEHEHUS B OBITY U BO3/IEHCTBHE HA OKPYXKAIOIIYIO CpPELy.

6. KynunapHas XxuMus: Kak XMMHUYECKHE PEaKLHUU BIHSAIOT Ha BKYC M TEKCTYpY
NUINK. AHAIM3 XUMHUYECKUX MPOLECCOB, MPOUCXOAALINX MPU MPUTOTOBICHUN MUILHU, U UX
BJIMSIHAE Ha KOHEYHBIN TPOJTYKT.

7. XuMHST KOCMETUKHU: KaKk pabOTal0T aKTUBHBIC BEIIECTBA B CPEIACTBAX yXOJa 3a
Koxked. H3ydeHwe cocraBa KOCMETHMYECKHMX CPEACTB M MEXAHU3MOB JCHCTBUSA HX
KOMITOHEHTOB.

8.  bertoBas xumus: Oe3omacHOCT, U 3Kojiorua. PaccmorpeHue BozaeicTBus
OBITOBOM XMMMHU Ha 3/I0pPOBbE YEJIOBEKA U OKPYXKAIOIIYIO CPENy, a TAKKE albTepHATHBHbIC
HKOJIOTHUECKHU YUCTHIE CPEJICTBA.

9. XuMuyeckue TMpOLECCHl B CTUPKE: KaK pabOTaloT CTHpaJIbHBIE TOPOLIKUA HU
KOHIUITMOHEPHI. V3yueHne XUMHUECKUX PEeaKIni, MPOUCXOISAIINX BO BPeMsl CTHPKH, B POJIb
Pa3INIHBIX KOMITOHEHTOB.

10. ®dapmaneBTHUecKas XUMH: KaK CO3JAOTCS JIEKapcTBa [UIS  JIOMAIIHETrO
ucnonp3oBaHusi. O030p MPOIECCOB Pa3padOTKHA W MPOU3BOJICTBA JIEKAPCTB, KOTOPHIC MBI
UCIIOJIb3YEM B OBITY.

11. DHeprus u3 XUMHU: KaK OBITOBbIC UCTOYHUKU PHEPTUU BIUSIOT HA HAIIY >KU3Hb.
HccnenoBanre XUMHUYECKUX MPOLECCOB, CBA3aHHBIX C MPOU3BOJCTBOM U HCIOIb30BAHUEM
SHEPTuu B ObITY (Hampumep, ra3oBble IJIUTHI, OaTapen).
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12. Xwumus B CeTbCKOM XO3SHCTBE: yIOOPEHUS W MECTUIUABL. AHAIN3 POJIM XUMUHU B
MPOU3BOJICTBE TPOAYKTOB MHUTAHUS, BKJIIOYAs HCIIONB30BAHUE YAOOPEHUNW U CPEICTB
3aILUTHl PACTCHUM.

13. Dkonorudeckue mpoOIEMbl, CBI3aHHBIE C XUMHUYECKUMHU OTXOIaMHU ITPOU3BOJICTBA
OO0cyxeHrne BO3/CHWCTBUS TPOMBIINUICHHBIX OTXOJOB Ha MPHUPOAY U UYEJIOBEKa, a TaKkKe
METO/Ibl UX YTUJIU3AIIH.

3ammura: [Ipencrasienue pedepatoB B popmMe MUHU-TOKIIAIA C TPE3CHTAIMCH.

31



ok~ wd

OcHOBHbIE HCTOYHUKH MHPOpMAIMHU:
brmunos, JI. H. Xumus: yuebnuk mis CIIO / JI. H. baunos, W. JI. Tlepdumosa, 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-MeTomuueckoe 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 }0. M. Xumus : y9eOHUK U CTYA. YUpexaeHuii 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: a1ekTpoHHBIA // JlaHb: 2JIEKTPOHHO-OMOIMOTEYHAs] cCUCTEMa. —
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: anexTpoHHo-OubMMoTeuHas 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 0 METaJIax

32



