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Metoanueckue yKa3aHus i yueOHOM AUCIUTUIMHBI pa3paboTaHbI:

1. CkomopoxoB A.A., K.X.H. mpenofaBarenb Kosiemk KpeaTUBHbIX WHAYCTPUM B T.
CraBpornorie
2. CrosisspoBa A.C., nipeniogasaresb Kosuiegxka CK®Y B r. CraBpomnoiie



1. IOSICHUTEJ/IbHASA 3AIINCKA

IlaHHBIEe MeToAMUeCKUe yKa3aHHUs TIpelHa3Havuar0TCs /1Jis OKa3aHus TIOMOIIU CTy/IeHTaM B
BBITTOJTHEHUH TTPAKTUYECKUX PabOoT 1Mo yueOHOU AUCIUIUTHHE « XUMUS».

Copep>kaHue TTPAaKTHUECKUX 3aHSATHH HarpaB/ieHo Ha:

- O600111eHME, CCTEMaTHU3ALIMIO, YTy0/IeHHe, 3aKpeTieHHe TIOTyYeHHBIX TeOPeTUYeCKUX
3HaHUM TI0 KOHKPETHBIM TeMaM JUCLIUTI/IMHBI,

- @opmupoBaHUe YMeHWM MPUMEHSTh MOoJyueHHble 3HAaHUS Ha MpaKTHKe, peann3aliiio
e/IMHCTBA UHTEJIJIEKTYa/IbHOU 1 TIPAKTHUUECKOH /leTeTbHOCTH;

- Pa3BuTHe UHTe/IEKTYyaIbHBIX YMEHU;

- BbIpaboTKy TpW pellleHWM TIOCTaBAeHHBIX 3a7lau TaKUX 3HAUMMBIX KauecTB, Kak
CaMOCTOSITe/IbHOCTb, OTBETCTBEHHOCTh, TOUHOCTb, TBOpUYECKasi MHULIMATHBA.

[TpefcTaBieHHbIe MPAaKTUUECKHE 3aHSATHS TI0 AMCLUIUIMHE BBITIOJHSAIOTCS B TIpoliecce
W3yueHHs TeOPETUUYEeCKOro yueOHOro MaTepHasia 1o TeMaM.

MeToauueckre yKa3aHUs TI0 MPOBEEHHIO0 MPAKTHUeCKUX 3aHATHN OpHEHTUPOBaHbI Ha
JIOCTIKeHUe CIeIYIOLIUX Liesleid:

- OKCrepyuMeHTasbHOe TIOATBEP)K/eHHEe W TPOBEPKY CYI[eCTBEHHBIX TeOPeTUUeCKUX
TMOJIOXKEeHUH, 3aKOHOMEePHOCTel;

- OKCrepuMeHTalbHOe YyCTAHOBJIEHWE CBOMCTB BEIIEeCTB, HX KaueCTBEHHBIX U
KOJTMUeCTBEHHBIX XapaKTePUCTHK;

- DKcriepyMeHTalbHOe Hab/roZieHre pa3BUTHS SIBJIEHWH, TIPOLIECCOB; - O3HAKOMJIEHHE C
MeTO/laMU TIPOBe/IeHUsI SKCIIePUMEHTa;

- ®opMmupoBaHWe TMPAKTUYECKUX YMEHWW UM HaBBIKOB O0OpalljeHUs C pa3/uuHbIMU
peakTHBaMH, MPUOOpaMH, YCTaHOBKaMH, 000PYZOBaHUEM, arlllapaTypoi, KOTOpble COCTABJISIOT
YacThb MPAKTHUUECKOM TO/JTOTOBKHY;

- Pa3BuTHe ucciefoBaTeIbCKUX YMeHWM — (Hab/rofaTh, CPaBHUBATh, aHA/TU3UPOBATh,
yCTaHAB/IMBaTh 3aBUCUMOCTh, [ie/laTh BBIBOABLI U 000011eHus, opopMISTh pe3ynbTarhi). OHU
OXBaThIBAalOT BeChb KpPYr TIPaKTMUYeCKUX YMeHWM, Ha KOTOpble OpUeHTHPOBaHA JaHHas
JuciuruivHa. Ilepef BBITIOTHEHWEM MPaKTAUYECKHUX 3aHATHM OCYIIEeCTB/SIETCS WHCTPYKTaXK I10
BBITTOJIHEHUIO 3a/jaHuid. [10 OKOHUaHWIO paboT MPOBOAUTCS O0OCY)K€HHEe UTOTOB BBIMOTHEHUS
paboT. ®opMbl OpraHU3al[iy CTY/IeHTOB Ha MPaKTHUYeCKUX 3aHATHSX: (pOHTa/IbHAsA, FPYIITIOBas,
uHAVBUAYyanbHasg. OLeHKA 3a BbIMIOJIHEHWEe TPAaKTUUeCKHWX 3aHSTHM BBICTABJSIIOTCS  TI0
nATHOA/IIbHON crcTeMe (Wid B ¢dopMe 3aueTa) M YUWTHIBAIOTCS KaK TIOKa3aTeld TeKYIIeu
yCIeBaeMOCTH CTYZIeHTOB. BbIMO/HeHWe TIPAaKTUUeCKUX 3aHSITHM [103BOJIsieT peasii30BaTh
TpebOBaHUSI K YPOBHIO TIOATOTOBKU BBITTYCKHUKOB, TPEAbSB/ISEMbIX COOTBETCTBYHOIINX
cTaHapToB. [IpakThuecKre 3aHSATUSI 3HAUUTETbHO TOBBIIIAIOT KaueCTBeHHbIM yPOBeHb 3HAHUM,
TIOBBIIIIAFOT MOTHBALIMIO K U3YUEHUIO AUCLUTIIMHLI, Jal0T BO3MOXKHOCTh CTy/leHTaM 6oJiee TOJTHO
0CO3HAaTh HEOOXOUMOCTh TPAKTUUECKOW 3HAUMMOCTH TPUOOpPETEHHBIX YMeHWM, HaBBIKOB, a
TaK>Ke UCIO0/Ib30BaHUe UX B MPOQeCcCUOHabHOMN JesiTeTbHOCTHU.



Pa3pen 1. OcHOBBI CTPOEHUA BellecTBa

Tema 1.1. CTpoeHre aTOMOB XUMHUYECKHX 3/IEMEHTOB U NNPUPOJA XMMHUUYECKO! CBA3U

IIpakTHueckoe 3aHATHE Nel 110 Teme: «CTpoeHHe aTOMOB XMMHYECKHUX 3/IEMEHTOB U
NpHPOJa XUMHUYECKOHN CBA3H»

Henp 3aHaTusa: [I03HAaKOMUTBCS C COBPEMEHHOW MOJE/NbI0 CTPOEHHs aroMa |
3/IeKTPOHHON KOH(Urypaleli aToMa. VM3yuMThb Takue TOHSATHS, KaK: BaJleHTHbIe 3/1eKTPOHBHI,
BaJ/IEHTHOCTb, 3/IeKTPOOTPHULIATe/IbHOCTb. PaccMOTpeTh CylieCTBYIOLMe BU/bl XMMUUECKOM CBSI3U
(KoBasieHTHasi, MOHHas, MeTa/UTMYecKasi, BOJOPOAHas) U CriocoObl ee 00pa30BaHUs.

IIpuoGperaembie yMeHHUsI U HABBIKH:

- Ocy1ecTB/sTh NMPOheCcCUOHANBHYIO /IeITeNIbHOCTb B YCIOBUSIX OOHOB/IEHUS eé 1iesiei,
COJiep’KaHusi, CMeHbI TEXHOJIOTHH;

- CdopmupoBaTh 3HaHUSI O COBPEMEHHOM MO/ CTPOeHUs aToMa, O CYL[eCTBYIOLIUX
BU/JjaX XMMUUECKOU CBSI3U.

IIpoo/DKUTe/IbHOCTD 3aHATHUA: 4 yaca.

ITopsipoK U MeTOAMKA BbINO/THEeHHUS 3a/{aHUH:

3aganue 1. UTo Takoe aTOM U M3 uero oH coctout? [IpuBejTe cxemy MpoCTeiiieit
MO/ie/Id CTPOEHUsI aTOMa, C yKa3aHWeM 4acTul, BXOJAIIMX B COCTaB aToma. JlJist Kaxou 13
YaCTHUL] yKaXkKUTe 3apsif,.

3aganue 2. [To kakoii (hopmysie pacCUMTHIBAeTCS COCTaB siipa atoma. PaccuuTaiite
COCTaB s1/ipa aTOMOB XUMHueckux 3eMeHToB: O, N, S, Na, Ca. UeMy uncieHHO paBeH
MOPSIIKOBBIM HOMEp XMMHUYECKOro 3/ileMeHTa?

3apanmue 3. Uto Takoe aTOMHbIe 0pOUTaIM, KaKie IPOCTPaHCTBEeHHbIE (POPMBI JI/Is1 HUX
xapakTepHbl. CKOJIbKO aTOMHBIX siY€eK U IeKTPOHOB NTOMeIljaeTCsl Ha KaKJOU U3 HUX?

3apanue 4. UTo Takoe SHepreTHYeCKUil ypOBEHb, CKOJILKO aTOMHBIX OpOuTasneit
BMeLaloT B cebs 1, 2, 3, 4 sHepreTrueckre YpoBHU?

3apanue 5. UTo Takoe 3/1eKTPOHHAs U 3/1eKTPOHHO-Tpadryeckast KOHQUryparuy aToma?
Pacrivivre pacnipesiesieHye 3/1eKTPOHOB I10 SHepreTU4eCKUM YPOBHSAM, a TakKe 3/IeKTPOHHYIO U
3/1eKTPOHHO-Tpadryeckyro KoHpurypaiuu as cieayroiux aromos: Li, C, O, Si, S.

3aganue 6. UTo Takoe Ba/leHTHOCTD , BaJIGHTHBIE 3/IeKTPOHBI U
3/IeKTPOOTPULIAaTe/ILHOCTL? Olpeje/iuTe BaJIleHTHOCTb KaKI0ro aTroma B coefruHeHnu: NH3,
H20, CHA4.

3aganue 7. [laute onpepeneHuss TepMuHam: 1. Xyumuueckas cBsib, 2. VIoHHas CBA3b, 3.
KoBaneHTtHas cBsi3b (C yKa3aHueM BUJO0B), 4. Metannuueckasi, 6. lonsl, 7. KatroHsl, 8.
Awnvionsbl. 3anoiHUTe TabUIy TI0 TUTIAaM XUMHUUECKOH CBS3U:

XuMuuecKkas CesasbiBaeM | Kpucraumueck | OoOpasywimuec | XapakrepHubl | IIpumep
CBSI3b blé YaCTHUI[bI as peréTrka 1 YaCTHLbI e CBOiiCcTBa bl
BeIEeCTB BeIEeCTB

WNonnas cBa3b
KoBanentHasn MoexkynsipHas
BA3b ATtomHasn

MeTtaninuecka
A1 CBA3b
Bopopoanas
CBA3b

3aganue 8. OripefiesiviTe BUJ XUMHUUECKOH CBS3U B COeIMHEHUSIX



NaF, SiO,, H.S, HCl, O,, BaO, SiF., NHs, Br,, O3, Li,O, Fe
Odopmnenue oTuera:

OT1u4eT 0/DKEeH co/iepiKaTh:

1. Ha3BaHMe TeMbl IPaKTUUECKOM PabOTH;

2. lenb paboTh;

3. BbinonHeHHbIe MpaKTUUeCKUe 3a/laHust

4. 3aksoueHue (BBIBOJBI 110 MTPAKTUUECKOH pabore).

OcHOBHBIE HCTOYHUKHU UH(OPMaLINU:

1. KoHCHekT nekiui;

2. Epoxun FO. M. Xumust : yueOHUK Jjis CTY[. yupeXXaeHui cpesi. mpod. o6pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii LieHTp «AKageMusi», 2014.
— 400 c.

3. baunos JI. H., [Tepdunora U. JI., FOmaiuesa JI. B., UyBunsieB P. I'. CripaBOYHUK 10
xuMHH: yuebHOoe rmocobue. — Mocksa:IIpocriekr, 2023. — 160 c.

Pa3zpgen 2. XumMuyeckue peaknuu
Tema 2.1. Tunbl XUMHYECKHX pPeakiii

IIpakTuueckoe 3aHsTHe Ne 2 1o Teme: Tunbl XuMuuyeckux peaknuii. Peakuuu OBP.
MeTto/] 3/1IeKTPOHHOT0 Da/1aHCa»

Henp 3auaTHsA: V3yunTh KIacCU(UKALMIO TUIbI XMMUYECKUX DeakLUil C ydyacTheM
HEOpPraHWuYecKWx BelllecTB. HayuuTbCs COCTaB/eHHIO ypaBHEHWM peakLUil Coe/lHeHus,
pa3/ioKeHusl, 3amelljeHHs, OOMeHa, B T.4. peaKlWi TOpPeHWs, OKUC/IeHHs-BOCCTAaHOBJIEHUSI.
N3yuuTh: ypaBHeHMSI OKHUC/IeHUS-BOCCTAHOBJIEHUS], CTeIleHb OKWC/IeHUsl, OKUUIUTe/b |
BOCCTaHOBUTe/b. HayuuThbCs COCTaBASATb U YpPaBHUBAThb OKWUC/IWMTETbHO-BOCCTAHOBUTE/IbHbBIE
peakiyii MeTO/IOM 3/7IeKTPOHHOT0 DasaHca.

IIpuoOpeTaemMbie yMeHHUsI U HABBIKH:

- Ocy1ecTBsSTh MPOheCcCHOHATBHYIO JeITeTbHOCTb B YCIOBUSIX OOHOBJ/IEHUS eé Tiesiei,
coZlep>KaHusi, CMEHbI TEXHOJIOTUH;

- ChopmupoBaTh 3HaHUS O KjiacCU(UKALMKA TUTIOB XUMHUECKUX peakluii, HayuUuTbCs
coctaBaTk peakiyy OBP u ypaBHMBATE UX METO/IOM 3/IEKTPOHHOTO OanaHca.

IIpopo/KUTE/ILHOCTD 3aHATHA: 4 yaca.

ITopsagok 1 MeTo/jMKa BbINIO/THEHUS 3a[aHUH:

3aganve 1. Yto Takoe xuMHuyeckasa peakuma? CorocTaBbTe Ha3BaHUA TUIIA
XMMHUUECKOM peakliiy C ornpefeneHreM: HarpoTuB KakK[0ro TepMyHa, OTHOCALLETOCS K K/accy
XMMHUUECKUX peakLUi, BITUIIUTe HY>KHOEe OIlpeJie/leHHe.

A. Peakiun, B pe3ysibTaTe KOTOPLIX U3 IBYX U OoJiee BellleCTB 00pa3yeTcs
O/IHO CJIOXKHOE Bell[eCTBO

2. Peakuyyun b. Peakiyu, B pe3y/ibTaTe KOTOPBIX U3 CJIOKHOT'O BelljecTBa 0bpa3yeTcs
pa3/ioKeHus HECKOJIbKO HOBBIX BeIeCTB.

1. Peakniuu coejiHeHUA

B. Peakuyy, B pe3ysibTaTe KOTOPBIX aTOMbI IIPOCTOTO BELL{ECTBA 3aMeLai0T

3. Peakijuu 3aMelrjeHust
aTOMBI OJTHOTO M3 3/IeMEHTOB B C/IO’KHOM BeITlecTBe.

I. PeaKLII/II/I, B KOTODLIX /iBd CJIO’KHBIX BEIIeCTBA 00MeHMBAIOTCSA CBOMMU

4. Peaknjuu o0OMeHa
COCTaBHBIMU YaCTSAMHU.

5. JK30TepMUUecKue

peaKiuu ,Z[ PeaKI_II/II/I, MpOoTeKarole C BeIAe/IEHHEM TEIJIOThI.




6. DOHj0TepMUYeCcKHe

E. Peakijuy, nporexarolye C MOIVIOLEHUEM TelIOThI.
peakiuu
7. Karanutnueckue

JK. Peakijuy, uiyiye C yyacTveM KaTaau3aropa.
peaxkiuu
8. HekaTannTnueckue

3. Peakuyy, uayimiye 6e3 Kataausaropa.
peaxkiuu
9. OKuC/JIUTEBHO- W. Peakiiuu, ripoTekarolye C u3MeHeHHeM CTerleHel OKUC/IeHUs 3/7IeMEHTOB,
BOCCTAaHOBHUTE/bHbIE  |00pa3ymON[UX BEI[eCTBa, YYACTBYIOIIME B PEAKIIUH.
10. O6paTumbie K. XvMuueckue peakliiy, KOTOpbIe IIPOTEKar0T OJHOBPEMEHHO B IBYX
peaxkiuu TTPOTUBOTIOJIOKHBIX HAMpaB/IEHUSX-TTPSIMOM U 00PaTHOM.
11. HeoOpaTumbie JI. X¥MHnueckye peakijuy, B pe3ysbTaTe KOTOPbIX UCXOJHbIe BelllecTBa
peaxkiun MPaKTUYECKH IT0JIHOCTBIO IIPEeBPALLal0TCsl B KOHeUHbIe ITPOAYKTHI.
12. T'omoreHHbI1e M. Peakiiyu, KOTOphbIe MPOTeKaoT B OIHOPOJAHOU Cpefie, HallpuMep B CMecu
peakiuu rasoB WM B pacTBOpax.
13. I'ereporenssie H. Peakiy, KOTOpbIe IPOTEKAIOT MeX/y BelljeCTBaMU B HEOJHOPOSHON
peaxkiuu cpeze.

3ajaHue 2. YKa)KUATe TUI KKJO0M peakiuu:
H, O =H,+ Oy,

Na,O + H,O = NaOH;

CO + Oz = COz;

SOz + Oz = 803;

NH.NO; = N,O + H,0;

KCIO; = KCI1 + O,

ok W

3aganue 3. Uto Takoe creneHb oKucaeHus? Paccuuraiite crerienu okuciaenus S, N, P, Cr
B MOJIeKy/laX BellleCTB:

A) H2S03, H2S04, H2S;

B) NO2, NH3, HNO3, NaNO2;

B) K3PO4, P205;

T) CrO, Cr203, K2Cr204, K2Cr207.

3apganue 4. UTO Takoe OKHUC/IWTE/IbHO-BOCCTAHOBUTE/IbHBbIE peakLid, OKUCIUTeIb U
BOCCTaHOBUTe/Nb? PaccraBbTe KO3(QULMeHTbl B ypaBHeHuMM peakiuun OBP  wmetozom
3JIEKTPOHHOTO 0asaHca, YKaKHUTe OKWC/IUTeIb M BOCCTAHOBUTENb W TIPOLIECCHl OKHC/IEHHUS U
BOCCTaHOBJIEHUS.

'Heu3BecTHbIE CTeNeHN OKHUC/IEHUsI CMOTPeTh B Tal/IuIie pacTBOPUMOCTH!

P +HNO3 + H20 = H3PO4 +NO;

3aganue 5. PaccrtaBbTe KO3(pduiiMeHTbl B ypaBHeHUM peakiyn OBP MeTomom
3/IEKTPOHHOTO 0asiaHca, YKaXWTe OKUC/IWTeTh M BOCCTAHOBUTE/b W TIPOLIECCHl OKHCIEHUS U
BOCCTaHOBJ/IEHUS.

'Heu3BecTHbIE CTeNeHN OKHUC/IEHUsI CMOTPeTh B Ta0/IuIie pacTBOPUMOCTH!

H2S04 +Mg = MgS04 + SO2+ H20.

3apanue 6. PaccraBbTe KO3¢¢uIMeHTEl B ypaBHeHMM peakiyuu OBP  merozsom
3/IEKTPOHHOTO 0ajlaHCa, YKaXWTe OKUC/IWTeTh M BOCCTAHOBUTE/bL W TIPOLIECCHl OKUCIEHUS U
BOCCTaHOBJ/IEHUS.

'Heu3BecTHbIE CTeNeHH OKHMC/IeHUsI CMOTPeTh B Tad/iMie pacTBOPUMOCTH!



FEClz + 02 + HCIl = FEC13 + Hzo;
3apanue 7. PaccraBbTe KO3¢¢uIMeHTbl B ypaBHeHMM peakiuun OBP  merozsom
3/IEKTPOHHOTO 0asiaHca, YKaXWTe OKWUC/IWTeNh M BOCCTAHOBUTENb W TIPOLIECCHl OKHCEHHUS U
BOCCTaHOBJ/ICHUS.
'Heu3BecTHbIE CTeNeHN OKHUC/IEHUsI CMOTPeTh B Ta0/IuIie pacTBOPUMOCTH!
Na + HNOs(p) = NaNO; +NH; +H,O;
3apanue 8. PaccraBbTe KO3¢duIMeHTEl B ypaBHeHMM peakiuu OBP  merozom
3/IEKTPOHHOTO 0aslaHCa, YKaXWTe OKUC/IWTeNh M BOCCTAHOBUTE/b W TIPOLIECCHl OKUC/IEHHUS U
BOCCTaHOBJ/IEHUS.
'Heu3BecTHbIE CTeNeHH OKHMC/IeHUsI CMOTPeTh B Tad/iMie pacTBOPUMOCTH!
H,SO, + Zn = ZnSO,+ H,S + H,0;

3aganue 9. PaccraBbTe Ko3(d@uiiueHThl B ypaBHeHMu peakiuu OBP wmeTomom
3/IeKTPOHHOTO 0OasiaHca, YKa)KUTe OKUC/IUTeTb M BOCCTAHOBUTENIb W TIPOLIECCHI OKUC/IeHUs U
BOCCTaHOBJ/IEHUSI.

'Heun3BecTHBIE CTeNIEHH OKUC/IEHHsI CMOTPeTh B Ta0/IHIe pacTBOPUMOCTH!

P +HNO3 + H20 = H3PO4 +NO;

3aganue 10. PaccraBbTe KO3bdulMeHTh B ypaBHeHUM peakiiun OBP wmeTomom
3JIeKTPOHHOTO 0asiaHca, YKa)KUTe OKUCIWTeTb W BOCCTAHOBUTETb W TIPOLIECCHI OKHUC/IEHUs U
BOCCTaHOBJ/IEHUSI.

!Heun3BecTHBIE CTeNIeHH OKUC/IEHHsI CMOTPeTh B Ta0J/IHIe PaCTBOPUMOCTH!

FEZO?, + CO =Fe + COz

OT1ueTt j0/DKeH cojepKaTh:

1. Ha3BaHMe TeMbl IPaKTUUECKOM PabOTH;

2. Lenb paboTsr;

3. BrinosiHeHHbIe IPaKTUUECKHe 3ajaHus

4. 3akroueHue (BLIBOABI 110 MPAaKTHUECKOU pabore).

OcHOBHbIe HCTOYHMKH UH(OPMaIUHU:

1. KoHCnekT nekiui;

2. Epoxun FO. M. Xumus : yueOHUK JJis CTY/[]. yUpeXAeHui cpef. pod. 06pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii LieHTp «AKageMusi», 2014.
— 400 c.

3. bmunos JI. H., I[lepdunosa U. JI., FOmamesa JI. B., UyBunsieB P. I'. CripaBouHuK 1o
xUMuM: yuebHoe nocobue. — Mocksa:IIpocnekr, 2023. — 160 c.

Pa3].IEJ'I 3. CTPOEHHE U CBOMCTBa HeOpraHuveCKHux BelecTB

Tema 3.1. Knaccudukanys, HoMeHK/IaTypa U CTPOeHNe HeopraHnyeckKux BelecTB

IIpakTuueckoe 3ausaTue Ne 3 no Teme: «Knaccuukanus, HOMeHK/IaTypa ¥ CTPOeHHe
HeOopraHu4ecKHXx BellecTB».

Ienn 3anaTusa: V3yunTs HOMeHK/1aTypa HeOpraHuuecKux BeljecTB. HayunuTbcs peluartb
MpakTUUeCKWe 3aZlaHusi 10 K/AacCU(UKalMM, HOMEHK/JaType U XHWMHUYecKuM Qopmy/iam
HEOpraHUUYeCKHX BelleCTB Pa3/IMUHbIX K1acCOB (yrapHbli ra3, yryieKUC/Ibli ra3, aMMHak, raiieHast
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H3BeCThb, HerdilleHasd H3BeCTb, IMMTheBasd COJad U ,qpymx) Ha3bIBAaThb M COCTABJIATH Cl)OpMYJ'II)I

XMMHUUYEeCKHX BellecCTB, Ornpeaeaarb IIPUHA/Ie>)KHOCTh K K/1dCCy.

IIpuoGperaembie yMeHHUsI M HABBIKH:

- OcymecTBsTh TIPo(heCCUOHANMBHYIO AeATe/bHOCTb B YC/IOBUSX OOHOB/IEHUS €€ Liesiei,

CoJepKaHus, CMEHBI TeXHOHOFHﬁ;

- C(bOpMI/IpOBaTb 3HdHHWA O HOMEHK/IATyp€ HeOPIrdHUUECKUX BeLeCTB.

IIpoo/KUTETbHOCTD 3aHATHUSA: 6 YaCoB.
ITopsaok U MeTo/jUKa BbITIO/THEHUS 3aJaHUH:
3aganue 1. KakoBa oCHOBHasi Knaccu(ukalus HeopraHuueckux BelecTs? IlpuBesuTe
MIpUMephI KK 0W FPYIIIIbL.
3aganue 2. UTo Takoe KHC/IOTHI,

XapaKTepUCTUKU?

OCHOBaHUA U cou? KakoBbI

HX OCHOBHELIE

3apanue 3. Kak kimaccuduiupyrorcs okcuzel? IIpuBeauTe TpUMepbl KHUCIOTHBIX,
OCHOBHBIX ¥ aM()OTepHBIX OKCH/IOB.
3apganue 4. KakoBbl 0COOEHHOCTH KIacCU(UKAIIMM CJIOKHBIX BeL[eCTB M KaK OHHU

OTJIMYAKOTCS OT MPOCTHIX?
3aganue 5. YCTaHOBUTE COOTBETCTBUE MeXXYy Ha3BaHUSIMU BeleCTB U UX (OpMy/IamMHu.

Ha3BaHue BelecrBa Xumuueckas ¢opmysia
A) cynbdupg HaTpus 1) Na2S
B) ruapocynbgaTt HaTpUA 2) NaHSO4
B) cyabdar HaTpus 3)NaHSO3
I') cynbut HaTpun 4) Na2S0O3
6) Na2SO4
6) Na2SO4

3aganue 6. 3ano/THUTE HIDKe MPUBEAEHHYIO Ta0/TULY

'}'('IJHHII(‘: BOCCTAHOBHTDL HEAOCTAKIIHE JANNHCH B KJI€TKAaX

Bapunant Dopmynsl Ha3panme kncnore | Kucnornerii ocratok (Ko) | Hassanne Ko
KHCJIOT

1 HF
1 2 XJIOPOBOJAOPOIHAS

3 Br

4 cynbhua
II 5 cepHas

6 NO,

7 kapOoHaT
111 8 H.S0,

PO

3aganue 7.
3anmumiuTe B
TeTpaju
¢hopmy bl

(W) (1000111706
COoeJMHEeHUH.

CoeguHeHUs:
1. Okcup,
KaJTbL[UsI
2. Okcup,
yryiepoga (IV)
3. Okcup,
Mapraniia (II)
8



4. Okcug, xene3sa (I1I)

5. Okcup cepebpa

6. Okcuy 6poma (VII)

7. Oxkcup menu (1)

8. Okcup a3ota (V)

9. Okcup 6opa

10. Okcup BOmopoza
CoeguHeHUS:

. Tuzppokcuy 6apus

. 'mppokcug xpoma (I11)
. 'mppokcup antoMuHus
. 'mppokcug xenesa (11)
. bpomug kagmus (1)

. CWMKaT aJtOMUHUSA

. [lepmaHranaT Kanus

. Hutput »xesne3a (III)

00NN Uk WN -

OT4eT 0/DKEH Co/lepKaTh:

1. Ha3BaHwue TeMbI ITPAKTHUECKOI PabOTHI;

2. Ilenw paboTsr;

3. BbINoJ/IHeHHbIe IPAaKTUYeCKHe 3a/JaHus

4. 3akroueHue (BbIBOABI 10 MPaKTHUECKOU pabore).

OcHOBHbIe HCTOUHMKH UH(OPMaIUHU:

1. KoHCnekT nekuuu;

2. Epoxun FO. M. Xumus : yueOHUK [yis1 CTY/[|. yUpeXaeHui cpef. pod. 06pa30— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii neHTp «Akagemus», 2014.
— 400 c.

3. bmunos JI. H., Ilepdunosa U. JI., FOmaiea JI. B., UyBunsieB P. I'. CripaBouHuK 1O
xumun: yuebHoe mocobue. — Mocksa:ITpocrekT, 2023. — 160 c.

Tema 3.2. ®u3NKO-XMMHUYECKHe CBOMCTBA HeOPraHUu4eCcKHX BelecTB

IIpakTuueckoe 3aHaTHe Ne 4 mno Teme: «®dPU3UKO-XMMHUECKHEe CBOMCTBA
HeopraHu4YecKHXx BeljecTB»

Henn 3anaTusa: W3yuuTh XapakTepHble XWMUUeCKHMe U (U3UuUeckue CBOWCTBa
HeopraHWYeCKUX BeIecTB: OKCU/OB, OCHOBAaHUM, KUCJOT, cojied U Ap. HayuuTbcs cOCTaBISITh
ypaBHEHUN XUMHUUECKUX peaKlUil C y4aCTUeM MPOCThIX U CJIOXKHBIX HEOPraHWYeCKHUX BeIeCTB:
MeTa/UyIOB U HEMeTa/l/IOB; OKCHJOB MeTa/JIOB, HeMeTa/yIoB U aM(OTepHbIX 3/IeMeHTOB;
HeOpraHWYeCcKUX KHUCJIOT, OCHOBAaHWMN M aM(OTepHBbIX TMAPOKCHU/IOB; HEOpraHWYeCKUX COoJieH,
XapaKTepU3yHolHMX UX CBOMCTBA.

IIpuoOpeTaemMblie yMeHUsI U HABBIKH:

- Ocy1iecTB/sATh POGheCCUOHANMBHYIO eI TeIbHOCTh B YCIOBUAX OOHOBJIEHUS €€ 1iesiel,
cojiep>kKaHusi, CMeHbI TeXHOJIOTUH;

- CdopmupoBath 3HaHUSI O (PU3MKO-XMMUUYECKHX CBOMCTBaX pa3HbIX  KJ/acCOB
HeopraHu4YecKux coeiMHeHUH.



IIpopo/KUTE/ILHOCTD 3aHATHA: 4 yaca.

ITopsifoK U MeTOAMKA BbINO/THEeHUS 3a/JaHUM:

3ajanme 1. Kakue obmue ¢usuueckne M XWMHYeCKHe CBOWMCTBA XapaKTepHbBI [ist
MeTan10B? [IpuBeuTe IpUMepsl MeTasIoB, WITFOCTPUPYIOLMX 3TH CBOWCTBA.

3ajanme 2. Kakue o6mue ¢usmueckne M XUMHUYECKHe CBOWCTBA XapaKTepHbI [ist
HeMeTa/u10B? [IpuBeayTe MpHUMepbl HEMETA/VIOB M 00BSICHUTE, KaK MX CBOWCTBA OT/IMUAOTCS OT
CBOWCTB MeTaJlJIOB.

3aganue 3. OnmiuMTe OCHOBHBIE CBOWCTBA OKCHAOB. KakOBBI pasmuuusi Mexny
KHCIOTHBIMH, OCHOBHBIMH U aM(pOoTepHbIMU oKchamu? [1prBeauTe mprMepbl KaXKA0ro TUIIa.

3aganue 4. UTo Takoe rMAPOKCH/IbI U KAKOBBI UX OCHOBHbIE XUMHUeCKUe cBoucTBa? Kak
TUJIPOKCHU/IbI B3aUMO/IeHCTBYIOT C KUC/IOTaMHU U coisiMu? [IprBeuTe MpuMephl peakLym.

3aganue 5. KakoBbl OCHOBHbBIE XapaKTePUCTUKU KMCIOT? OObSCHUTE, UTO TAKOE CUJTbHBIE
1 csiabble KUCIOTBI, U TIPUBEIUTE TIPUMEpHI [Jis1 KaXK[0M KaTteropuu. Kak vx CBOMCTBa BIUAIOT Ha
roBeJleHue B pacTBope?

3apanme 6. Ormmre cBoiicTBa cosell. Kak oHM 00pa3yroTcsi, ¥ KaKue TUITbl PeakKLvid
NIPUBOJAT K MX 0Opa3oBaHMIo? [IpuBeuTe MpUMepbl pa3/IMuHbIX COell U UX [IPUMeHeHHsI.

3aganue 7. [IpuBeuTe pUMEPBI OKCH/IOB: a) KUC/IOTHBIX; 0) OCHOBHBIX; B) aM(OTEPHBIX;
r) HecosieoOpa3yronux (6e3pa3/uuHbIX).

3apanue 8. BriBesuTe opMysibl KUCOTHBIX OKCHIOB U3 (POPMYJI CI@AYIOLINX KUCJIOT:
HNO2, H3PO4, H2504, HNO3.

3apganue 9. HammcaTh ypaBHeHHSI XUMUYECKUX peakivi, K OyKBaM I' W [ COCTaBUTb
HOHHbIE ()OPMBI:

a) H.SO4 + Mg

6) Na,O + HBr

B) H,SO; + CaO

r) CaCOs; + HCI
m) AlICI; + AgNO;
e) Ba(OH), + SiO»

3aganue 10. OcyiiecTBUTh Mepexofbl: KaJuil — OKCUJ Kaousi — TUIPOKCUJ Kaaus —
cybGhaT Kaus.

3aganue 11. TlpuBejeHHble (OpMyJibI HeOpPraHWYeCKUX BeIeCTB paclpee/iUuTh TI0
knaccam: Okcuapl, OcHoBanus, Kucimotel, Comu. HNO3, CO2, KOH, P205, NaNO3, CaS04,
MgO, FeCl3, Cu(OH)2, SO2, HCIO4, BaO, Fe203, LiOH, H2Si0O3, Ca(OH)2, K3P0O4, NaOH,
Sr(OH)2.

OTtueT AO/DKEH CoAep)KaTh:

1. Ha3BaHMe TeMbl IPaKTUUECKOM PabOTH;

2. Lenb pabortsr;

3. BbinonHeHHbIe MpaKTUUeCKue 3a/laHust

4. 3aksoueHue (BBIBOJBI 110 MTPAKTUUECKOH pabore).
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OcHOBHbIe HCTOUHMKH UH(OPMaLUHU:

1. KoHCnekT nekuuu;

2. Epoxun FO. M. Xumus : yueOHUK [jis1 CTY[|. yUpeXJeHui cpef. pod. 06pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii neHTp «Akagemusi», 2014.
—400 c.

3. bmunos JI. H., Ilepdunosa . JI., FOmaiuesa JI. B., UyBunsieB P. I'. CripaBouHUK 10
xumun: yuebHoe mocobue. — Mocksa:ITpocrekT, 2023. — 160 c.

Pa3pen 4. CTpoeHue U CBOHCTBA OPraHNYeCKHX BellecTB
Tema 4.1. Knaccudukanus, ctpoeHre 1 HOMEHK/IaTypa OPraHu4YecKHUX BellecTB

IIpakTnueckoe 3aHaTHe Ne 5 o Teme: «Knaccudpukanus, ctpoeHre 1 HOMeHK/IaTypa
OpraHUYecKHX BeliecTB»

Henb 3auaTHA: VI3yunTh HOMEHK/IATYPy OpPraHUUYECKHWX  COEJUHEHWM  OT[e/bHbIX
KJ1acCOB (Hachlll|eHHble, HEeHACBIIIeHHbIe U apOMaTH4yecKue YIJIeBOZOPO/bl, CIUPTHI, (eHOIbI,
a/ibJieru/ibl, KeTOHbI, KapOOHOBble KHC/IOTHI U Ap.) HayuuTbCs COCTaBI€HUIO TOMHBIX WU
COKpaIlleHHbIX CTPYKTYPHBIX (DOPMYJ1 OpraHUUYEeCKHX BeleCTB OT/Je/IbHbIX KI1aCCOB, UCIOJIb3YS UX
Ha3BaHUs MO CUCTeMaTUUeCKOW W TPUBHATIbHOM HOMEHK/AType (3TU/EH, alleTu/eH, IIULepUH,
deHon, Qopmanbieruj, yKCycHasi KUC/IOTa, TI/MLMH). PacueTbl mpocTeiiiieli (opmyJibl
OpPraHUYeCcKOU MOJIeKYJIbl, UCXOAS U3 3/IeMEeHTHOro cocTtasa (B %).

IIpuobperaembie yMeHHUsI U HABBIKH:

- Ocy1ecTBsTh MPO(heCcCHOHABHYIO [eSITe/TbHOCTb B YCIOBUSIX OOHOBJ/IEHUS eé 1iesiei,
COoJieprKaHusi, CMeHbl TEXHOJIOTHH;

- ChopMrpoBaTh 3HaHUSI 0 HOMEHK/IaType OpraHuueCcKUX BellecTB.

IIpopo/KUTE/ILHOCTD 3aHATHA: 4 yaca.

ITopsai0K U MeTo/JUKA BbITIO/THEHUS 3aJlaHUI:

HomeHkJ1aTypa — 3T0O cvCTeMa Ha3BaHWH, YTIIOTPeOISIONXCS B KaKOK-/TH00 Hayke.

Mol OyzeM 3HaKOMUTBCS C OCHOBaMM (OPMHPOBAaHMSI HAa3BaHUM OpPraHUYeCKHX
CoeZIMHEeHU 110 MeXX/[yHapOJHON HOMeHK/IaType.

Kpome mexxayHapoiHO HOMEHK/IaTypbl B OPraHU4eCcKOi XMMUU MCTI0/Ib3YIOTCS:
TPUBHA/IbHbIE (MCTOPUUECKH CIOXKUBIIMECs) Ha3BaHWs: YKCYCHasi KAC/IOTa, TJIMLiepuH (OT
rpeu. glykys - cnagkuii), gopmansaeruf (ot sat. formika — mypaBeit). XumMuku u ceiiuac peiko
Ha3bIBAIOT alleTH/IeH STUHOM, @ MypPaBbUHYIO KUCIOTY — METAaHOBOM.

ParoHasibHasi HOMEHKJIAaTypa, COTJIaCHO KOTOpOW coefiMHeHHe pacCMaTpUBaloCh Kak
TIPOM3BO/IHOE Harubosiee TUITUUHOTO TIPe/CTaBUTe ISl Kjlacca: MeTU/alleTU/IeH, AUMATHUISTUIEH 1
AP-

Yucno opraHAYecKUX COeJUHEeHWH pacTéT B reoMeTpUYecKod Iporpeccuu. XUMHUKam
pa3HbIX CTpaH CTaj0 TPYAHO OOIIATbCs, TIOCKOJIbKY OJHU U Te ke BelllecTBa MUMeU pa3Hbie
HasBaHWs, a MO/, OAHUM Ha3BaHWEM I0/ipa3yMeBad HECKOJIbKO BelecTB. XMMUKU BCeX CTPaH,
BXOJSIINX B MeXX/lyHapo/IHbIM COH03 TeopeTHuecKou u ripukaagHoun xumun (MHOITAK) cozganu
CTielIMa/IbHBI KOMWTET, KOTOpBIM BBIpabOTa/l OCHOBBI eOUHOU O/151 6ceX Op2aHU4ecKux
eeujecme HOMEHK/IATypbl. DTy HOMEHK/IAaTypy Ha3bIBalOT MeXKJYHapOJHOU UM HOMEHK/IaTypou
NHOTTAK.

OcHOBBI Me)XJyHapOAHOI HOMEHK/IaTypPbl OPraHUYeCcKHUX coeJUHEeHHUI.

B Tabnuiie 5.1 mpuBejeHa HOMEHK/IATypa OCHOBHBIX K/1AaCChI OPraHWYeCKUX COeIMHeHUH.
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Tabnwmia 5.1 OCHOBHBIE K/IaCChl OPTaHUYECKUX COeIMHEHUMA

AJIrOpuTM COCTaB/IeHHs1 Ha3BaHUS OPraHU4YeCKUX COeAMHeHHH:
1. BoIOpaTh camyto AMHHYIO YT/IEPOJHYIO LIelh;
2. TIpoHymepoBaTh €€ C TOW CTOPOHBI, K KOTOPOW O/vKe pajuKabl, WIA CTapIIUMA

R e s (DYHEUHOHA b- | |
NhGea HAafA IPYIIA HIH IIpumep Hazeauue |
leas ‘HH e HAJIHYHE COeTMHEHILA {coeqHHCHNAA |
[[COe KPATHOH CBIAZH ' '
|Ankans, Bee epaan C—C |CH,CH,, Dranm
:CHH2"4'2 OIHHADHEIC
1 b= } pr
{MKEHH, Oana asoiinaa |CH,=—CH, |dren |
| C.Ha, cusian C=C i{S'ru.ueH) i
EMKHHM, Onna tpoitnaa |CH=CH ;EIrmn '
[CHy, - o cass C=C [(anernuen)
| Anxazmensr, |Ilse asofinsie  |CH,=~CH—CH=CH, |Byra- '
CoHzn- g CBA3H {mven-1,3
- " — - - S— - — ....I — S SE——
Coupter | —OH CH,CH,—O0H ‘Dramon
MHAPOKCHILHAN _
TIpocrsie —{)— CH,CH,—0—CH,CH, Iuaruro-
M pEL OKCHIpYOIa | BB athup,
ATOKCHATAH
Anspernaer | —C—H 20 !Y}«‘.cycﬂmﬁ
I CH,—C__ (anbaerna,
4] H |y |
| |aTanann
| KapboHHIBHARA l
Emeeeib| | N OUS: RAS———— |
| Ketoms: e o CH,—C—CH, [Aneros, I
: I I \mpomaHoH |
‘ 0 0 @
f KapbOHHIbHAA I
FRﬂpﬁﬂHﬂHhIE (9] QO ¥revenas !
. 7 & [
| KHCJIOTEL —C\ CH,— Ch\ KHCJI0Ta, [
OH OH ATAHOBAA
KA POOKCHIIBHA KRONOTS
CromHLIe ’,j,D 7 0 MeTHIOBRIH
auphl e CH,—C__ a(pup yKCye-
CIIOHO- 0—CH, HOIH KHCTO-
apupuas Thi, METHI-
ATIETAT

3aMeCTuTeslb, UM KpaTHasi CBsI3b (B 3aBUCMMOCTHU OT KJlacca BelllecTBa );

Yka3zatb B npegukce (Te ke TPUCTaBKU, HO creluduueckue, XUMHAUYECKHE)
rojiokeHWe (HOMep  aromMa  yIyiepofia) Y Ha3BaHMWe pajiliKana,  3aMeCcTUTeJs,
(byHKLIMOHA/ILHOM TPYyMNIIbl B a/i()aBUTHOM TMOPSIAKE;

3amnucatb KOpeHb, COOTBETCTBYIOIIMI UMC/Ty aTOMOB yTIJiepo/ia B T/IaBHOM LieTTH.

Ecmu  ecTb fiBOMHasi CBSI3b, TO TIOC/Ie KOPHSI TIOCTaBUThb cy¢pukc -eH  C
yKa3aHueM T10/I0KeHUsI CBSI3U B 1[eTld; J/Is1 TPOMHOM CBSI3U UCIIO/Ib30BaTh Cy(ppuKkc -
vH. Ec/m KpaTHbIX CBsi3el HeT — cy¢gukc -aH;
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6. Tlocne sToro yka3atb cypdUKC, COOTBETCTBYIOLUI KeTOHY, a/ibJeruay Uil KUC/IOTe,
eC/Id eCTh COOTBETCTBYIOIIMe (DYHKIIMOHA/IbHBIE IPYMIbl. [/1s1 KETOHOB YKa3bIBaeTCs
roJioxkeHue (QyHKI[MOHATLHOU TPYTITIBI;

7. Ecmu B BeljecTBe HECKOJIbKO OJMHAKOBBIX PaJUKasOB, 3aMeCTUTesiel, CBA3ed WU
(yHKI[MOHA/MBHBIX TPYMI, TO OHWU Ha3bIBAlOTCSA BMeCTe, C HCII0/Ib30BaHHEM
UWCJIMTEJIbHBIX: 2 — U, 3 — TpU, 4 —TeTpa U T.[1;

8. Tlpu HamMcaHWM Ha3BaHUs BCe LUGPHI OT/AEISIOTCS APYT OT IPyra 3arsiThiMH, a OT OYKB
— neducamu.

IIpumep:

5 4 3 2 1
CH;- CH - CH - CH - COOH
| ]
CH; CH; NH,

2 -aMHHO — 3,4 — OuMeTH/IeHTaHOBas KUCJIOTa.

1.ITockonbKy B I71aBHOM 1|€NU AT aTOMOB yT/Iepo/ia, OCHOBA Ha3BaHUs - [IeHTaH.

2. B monekyne ectb (yHKuMoHanbHasg rpymnma — -COOH kapbokcwibHasi . Ha eé
TIPUCYCTBHE YKasblBaeT -0OBas KUC/OTa.

3. B ryaBHOM 1lenu eCTb TPU 3aMeCTUTeJIsl: aMUHO —TPYIINa, eé M0JI0’KeHHe yKa3bIBaeTCst
uudpoii 2, 1 /1Be MeTU/IbHbIE TPYIbL. Ha 4Kc/i0 MeTU/IBbHBIX IPYNN yKa3biBaeT yacTuia ou-, a
Ha TosiokeHue B Lenu mudpsl 3,4. Mexxay 1udpaMu ectsb 3ansiTasi, [UGpbl OT OYKB OTAe/eHbl
neducom.

3apanue 1. Hanviunre cTpyKTypHbIe (hOpPMYyJIbl COeJUHEHUH 110 UX Ha3BaHUSIM:

1. 2,5-mumeTnnrekceH-3;
2. 2-MOHOMeTWJI-3,5-JUIIPOIUIHOHAH;
3. 2,5 - auMeTus - 3-HUTPOTr'eKCaH;
4. 2,3-puxJyioprekcaHoBasi KUC/I0Ta;
5. 2 - amuHOOYyTaH.
3apanue 2. Hanvimre cTpyKTypHbIe (hOpMyJibl BCEX COeZJMHEeHUI cocTaBa:

1. CeHu;
2. C5H110H;
3. GsH;NO..

3aganue 3. "Tpertuii MUIIHUI"
1. ajKWH, HUTPOCOEJMHEHUs], aJIKeH;
2. OGyTteH-2, neHTeH-3, OyTaHasb;
3. TMeHTWH-1, meHTaAueH-2,3, TIeHTaH.
3aganue 4. [Tonbepure K TEKCTY MPaBUIbHBINA TePMUH OTpe/ie/IeHUs TTOHSATHS:
1. ... - BelleCcTBa, O/IMHAKOBBKIE 110 COCTAaBY, HO pa3HbIe 10 CTPOEHUIO;
2. ... - 3TO psAJ COeAUMHEHWMN, CXOJHBIX M0 CBOEMY CTPOEHUI0 U XUMHUYECKUM
CBOMCTBaM, KOTOpbIe OTJIMYAOTCS APYT OT /pyra M0 COCTaBy MOJIeKYJ Ha OJHY
WK HeCKobKO rpynn CHoy;
3. ... - 3TO U30Mepbl, OTVINYAIOLHEeCs MOPSAKOM COeJUHEHUS] aTOMOB;
. - TIpeficTaB/isieT cO00M COBOKYIMHOCTh HECHUCTEMAaTHUeCKHUX WCTOPUUYECKH

>

C/IO)KUBILMXCSI HA3BaHUM OpraHWYeCcKUX CoeJMHeHUN
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5. ... - 9JTO sB/IeHHWEe CYIeCTBOBaHHUSl BeIlleCTB, HMEIOL[UX OWHAKOBBIM
KaueCTBeHHbIM U KOJIMYEeCTBEHHBIN COCTaB, HO Pa3/IMYHOe CTPOEHMe U pasHble
CBOUCTBA.
3aganue 5. BcraBuTh NpoIyieHHble C/1I0Ba B TEKCT
BeiOpaTh camMyr [JIMHHYHO YT/IeBOJOPOAHYHO Iellb W TPOHYMepoBaTh aTOMBI
(yrnepoza)B Heil. Hymeparjuro HauMHAIOT C TOTO KOHIA IIed, K KOTOPOMY OJtiKe
CTOUT (pagukan). Ha3BaTk pajukanbl B ( andaButHOM) TIOpsifKe. Ilepef
Ha3BaHWEM KaK[Oro pajMKajia ykKas3aTb (HOMep) aTOMOB yr/epofa, C KOTOPbIMU
CBSI3aHbI TaK1e paZiuKasbl.
3ajanue 6. HazoBuTe TIpUBeJjeHHble HIKe YIr/€BOAOPOJAbI IO MeXAYHapOJHOU
HomeHk/aType [UPAK:

CH:

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

CH;

CH;

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

CH; CH;

CH; - CH; CH:-CHj;

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

CH; CH; CH;

CH;
| OTuet
AO/DKEH r) CH;—C - CH -CH, - CH,- COOH
CO}I[EP)KHTB: |
1.
CH;

Ha3BaHue TeMbl PaKTUYeCKOH paboThI;
2. lens paboTs;
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3. BrinosiHeHHbIe IpaKTUUeCKHe 33/, aHus

4. 3akmoueHue (BbIBOABI [0 MPAKTHUECKOU pabore).

OcHoOBHBIe HCTOYHUKYU UH(OPMaLINHU:
1. KoHCHekT nekiuu;

2. Epoxun FO. M. Xumust : yueOHUK [Jis CTY[]. yUpeXJeHui cpef. pod. 06pa3o— BaHUs
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii eHTp «AKageMusi», 2014.

— 400 c.

3. Bbaunos JI. H., [Tepdunora U. JI., FOmaiuesa JI. B., UyBunsieB P. I'. CripaBOYHUK T10
xumMud: yuebHoe mocobue. — Mocksa:ITpocrekT, 2023. — 160 c.

Tema 4.2. CBoiicTBa OpraHuYecKux coeANHeHUM

IIpakTHueckoe 3ausaTHe Ne 6 mo Teme: «CBOMCTBA OPraHUYECKHX COEJMHEHHI»

HEJII: 3dHATHA: I/I3y‘-II/ITB CBOMCTBa OpraHU4YeCcKux COE,ZLI/IHGHI/Iﬁ OTJe/IbHBIX KJIdCCOB:

ripefiesibHble (anKaHbl W LIUK/IOA/JKaHbl), HeTpe/ie/ibHble (a/KeHbl, aJKWHbI W aaKaJueHbl) U

apoMaTuyecKre yrieBOo0pO/ibl, CIUPTHI U (heHOJTbl, KAPOOHOBBIE KUCTOTHI U 3UPHI, a/lbJerubl
Y KETOHbI, aMUHbI 1 aMUHOKUCJIOThI, BEICOKOMOJIEKY/ISIpHbIEe coejuHeHUs. HayunThbCs BBIMIO/IHATD

3d/laHHA Ha COCTaBJ/IeHHe ypaBHEHI/Iﬁ XUMHNYeCKHnX peaKI_II/Iﬁ C y4aCTreM OpPraHn4YeCKHuXx BeleCTB

Ha OCHOBaHWM UX COCTaBa U CTPOEHUS.
IIpuobperaembie yMeHHUsI U HABBIKH:

- OcymecTBsTh IPO(heCCHOHANMBHYIO AesATebHOCTb B YC/IOBUSIX OOHOB/IEHUS €€ Liesiei,

COoJieprKaHusi, CMeHbl TEXHOJIOTHH;

- CopmupoBaTh 3HaHUsI O CBOMCTBaxX OpPraHWYeCcKUX BeleCTB.

IIpopo/KUTE/ILHOCTD 3aHATHA: 4 yaca.
ITopsifoK U MeTOAMKA BbINO/THEeHUS 3a/JaHUM:

3aganme 1. UTo Takoe askaHbl? 3amnuviluTe OCHOBHbIE CBOMCTBA [aHHOTO Kjacca B

Tabsuiy 6.1

Tabnuija 6.1 — XuMHueckre CBOMCTBA aJIKAHOB

Tun peakuuu

YpaBHeHMe peaknuu

1. Peakuyu 3amMelLieHUs1

2. Peakiuy OKucCIeHus

3. Peakijy TepMUUeCKOro pasyioKeHus

4. somepusaiys

5. Apomarusanus

6. AyrkaHbl He 00eCLIBeUMBaIOT OPOMHYIO BOAY
Y PacTBOP TIepMaHTaHaTa Kajiuist IPY OOBIYHBIX
YCIIOBUSIX

7. Peakjuu lervpupoBaHust

3aganue 2. UTo Takoe ajKeHbI? 3amnuviluTe OCHOBHbIE CBOMCTBA [aHHOIO Kjacca B

Tabmiy 6.2.

Tabnurja 6.2 — XuMHUeCKre CBOMCTBA aJIKEHOB

Tun peakuuu

YpaBHeHMe peaknuu

1. Peakuyu npucoeuHeHrs

2. Peakiuy oKucCnIeHus
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3. Peakujuu nosmmmepuasyuu
4. AnkeHbl He 00eCIBeUMBAIOT OPOMHYIO
BOJY U pacTBOp MepMaHraHara Kajuus IIpU

OOBIYHBIX yCQ/10BUAX

3ana1me 3. Uto Takoe anKWHLI? 3amuIlINTe OCHOBHBLIE CBOMCTBA JAaHHOI'O KjlaCCa B

Tabsuiy 6.3
Tabmuua 6. 3 — Xumuueckue CBOMCTBA aIKMHOB

Tun peakuumn YpaBHeHMe peakiyiu

1. Peakiiuu npucoeuHeHUs

2. Peakijyy OKUC/1eHUs
3. Peakijuu nonvMepurasium

4. Peakuuy 3amelrieHUs
3apanue 4. UTo Takoe ajKajueHbl? 3alMIIUTe OCHOBHbIe CBOMCTBA /I@aHHOIO Kjacca B

Tabsuiy 6.4
Tabnwuiia 6. 4 — XuMHUeCKre CBOMCTBA a/KaJAEHOB
Tun peakuuu YpaBHeHMe peakuuu

1. Peakuyu npucoeuHeHUs

2. Peakniini OKMC/IeHUsI
3. Peakuuu nonmmmepuasyuv
3apanme 5. Uto Takoe apeHbI? 3aNuIyTe OCHOBHBIE CBOMCTBA JAHHOTO KJlacca B TaO/IUIly

6.5
Tabmuma 6. 5 — XvMuueckre CBOWCTBa apeHOB

Tun peakuuu YpaBHeHMe peaknuu

1. Peakuyu npucoeuHeHUs

2. Peakiuy oKucneHus

4. Peaxiuu 3amelljeHUst
3aganue 6. UTo Takoe ajKMHBLI? 3alyIlTe OCHOBHBLIE CBOMCTBA JAHHOTO Kjacca B

Tabmiy 6.6
Tabsuija 6. 6 — XviMuueckre CBOMCTBA CITUPTOB

Tun peakuuu YpaBHeHMe peakiu

1. Peakuuu 3amellieHUs1

2. Peakijyv OKUC/1eHUs
3. Peakuuu stepuukauyu
4. Peakuuu gervjparanyu

BaAaHne 7. UTo Takoe anKWHBLI? 3alvIlIATe OCHOBHBLIE CBOMCTBA AdHHOT'O KJjlaCCa B

Tabsuiyy 6.7
Tabmuia 6. 7 — XuMuueckrie CBOMCTBA a/lbJIeTHIOB
Tun peakuumn YpaBHeHMe peakiyiu

1. Peakuu npucoesuHeHus
2. Peakijuy 1omMKOHAeHCaLyn
3. Peakijuu nosvMepurasiuu

4. Peakuyy 3amelrieHUs
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| 5. Peakiu oKuc/eHus | |

3aganue 8. Uto Takoe KapOOHOBbIE KHUC/IOTHI? 3alMIINTe OCHOBHBbIE CBOMCTBA JIAHHOTO
K/acca B Tabmuiy 6.8.
Tabsuija 6. 8 — XviMuueckre CBOMCTBA KApOOHOBBIX KUC/IOT

Tun peakuuu YpaBHeHHe peakuuu

. Peakyuu guccouuanum

. Peakuuu coneobpa3oBaHust

. Peakiun 06pa3oBaHusi rajioreHaHTUAPHI0B

. Peakuy o6pa3oBaHUs aHTHPH/IOB

. Peakijuu rajioreHupoBaHus
. Peakunu ropenus
Peakuyu KaTaJUTUUeCKOro
BOCCTaHOBJ/IEHUSI
3aganue 9. OcyliiecTBUTe Cielytolye 1[eM0YKy MpeBpallleHUil:

1
2
3
4
5. Peakiuu sTepudukanyu
6
7
8

O

i 2 3 |
a) C2H6 -—)CZH‘ﬂl —)CzHSOH —>CH3 - C-H
to

l) C2H6 -'>C2H4 + H2
2) C2H4 + HzO —> C2H50H

0
3) C;HsOH + [0]- CH3--C’(H+ H,O.

] 2
6) C,H;OH—C,H, —>CO,

OTuer /J0/DKeH CO/lepXKaTh:

1. Ha3BaHue TeMbI ITPaKTHUeCKO paboThI;

2. Lenb paborTsr;

3. BrbinonHeHHbIe MpaKTHUeCKHe 3a/laHust

4. 3aksoueHue (BBIBO/IBI 10 TIPAKTHUECKOH pabore).

OcCHOBHbBIEe HCTOYHUKHU HH()OPMALIUHU:
1. KoHCMeKT neKijuii;

17



2. Epoxun FO. M. Xumus : yueOHUK [Jis1 CTY[|. yUpeXxJeHui cpef. pod. 06pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii neHTp «Akagemus», 2014.
—400 c.

3. bmunos JI. H., Ilepdunosa U. JI., FOmaiea JI. B., UyBunsies P. I'. CripaBouHuUK 1O
xuMuM: yuebHoe rocobue. — Mocksa: ITpocrekt, 2023. — 160 c.

Pa3zpen 6. lucnepcHbie cucremsbl. PacTBopsbl
Tema 6.2. IlonsiTue 0 pacTBOpax

IIpakTHyeckoe 3aHATHE Ne 7 0 TeMe: «/lucnepcHele cucTeMbl. PacTBOpEI».

Henp 3aHaTHA: VI3yueHue [JUCMEPCHBIX CUCTEM U (PAKTOPOB MX YCTOWUMBOCTH.
3HaKOMCTBO C TIOHSTUSMH pacTBOpPeHHe, pacTBOPbl M CMOCOObI MX TPUTOTOBJIEHUS.
PactBopuMocTe. MaccoBast 07151 paCTBOPEHHOI'O BelljeCTBa.

IIpuobpeTaembie yMeHHUsI U HABBIKH:

- Ocy1ecTB/sTh MPoheCcCUOHANBHYIO JeITelTbHOCTb B YCIOBUSIX OOHOB/IEHUS eé 1iesiei,
COJiep’KaHusi, CMeHbI TEXHOJIOTHH;

- CdopMrpoBaTh 3HaHHUSI O CBOMCTBAaX [JUCIEPCHBIX CUCTEM U PACTBOPOB.

IIpopo/mKUTEIBHOCTD 3aHATHUA: 4 yaca.

ITopsa0K U MeTo/JUKa BbITIO/THEHUS 3aJaHNUH:

3aganue 1. UTo Takoe JucriepcHasi CUCTeEMA, KaKue THUIIbl JUCIIEPCHBIX CUCTEM Bbl 3HaeTe?
Ha3oBuTe U KpaTKO OXapaKTepu3ylTe OCHOBHbIe THUIIbl AUCIIEPCHBIX CHUCTeM (Harpumep,
a3p030JI1, SMYJIbCUH, CyCIIeH3uH). 3aroHuTe Tabumiy 7.1.

Tabnvua 7.1 — Knaccudukanys AUCTepCHBIX CUCTEM
JAucnepcuonHas cpeja MucnepcHasn (a3a IIpumep cucrem

I'a3 I'a3

Kuakoctb
TBepgoe BeiecTBo
Kugkoctb I'a3

Kugkoctb
TBepaoe BelecTeo
TBepaoe BelecTBo I'a3

KugkocTb

TBepjoe BeiecTBo
3apanue 2. UTo Takoe pacTBOP, paCTBOPUTE/IbL U PACTBOPEHHOE BellleCTBO?

3aganue 3. UTo Takoe KOHL|eHTpaus pacTBopa? Kak MOKHO BbIpasvUTh KOHLIEHTpAL[10?

3ajanme 4. KakoBbl OCHOBHBIE CIOCOOBI BBIP@KEHHS KOHLIEHTPALlMd PacTBOPOB?
HaszoBuTe HeCKOIBKO MeTOZ0B (HarpuMep, MaccoBast [j0JIs, MOJISIpHast KOHLIeHTpaLus).

3aganue 5. UTo Takoe HacbIleHHbIM pacTBOpP? Kak ero Mo>XHO MOTyUYUTh?

3aganue 6. Pemite 3aziauy: Beluncivre MaccoByo [OJII0 pacTBOpa, KOTOpas MoJ1y4aeTcs
npy pacTBOpeHHu 15 rpaMMoB KapOoHata HaTpusi B 250 rpaMMax BOJbI.

3aganue 7. Pemmre 3asauy: Beluncinte mMaccoByro [0JF0 X/J0pHZA HaTpusi, KOTOpas
noJiyyaeTcsi mpy pactBopeHuu 50 rp. moBapeHHoM cosu B 400 rp. BOABI.

3apanue 8. Perunte 3azauy: Kakast MaccoBasi 107151 pacTBOpa MOTYYUTCS [TPU CMeLIMBaHUU
300 rp. BoAb! U 25 Ip. THPOKCU/A HATPUS.
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3aganue 9. Pemute 3aziauy: Belunc/inre MaccoByro [JOJII0 pacTBOpA, KOTOpas MoJiy4aeTcs
1ipu pactBopeHuy B 550 rp. Bozibl 42 Ip. XJI0pUa KaabLusl.

3aganue 10. Pemure 3azauy: B 150 rp. Bogbl pactBopwiud 17 rp. HUTpaTa Kajus.
BbruncinTe 1os1iyueHHY0 MacCOBYO [JO/IF0 pacTBOpa.

3aganue 11. Pemmmre 3azauy: K 800 rp. Bozbl gobaBumu 25 Tp. xopuja 6apus. KakoBa
MaccoBas [10Jis BellleCTBa B MOJIyYeHHOM pacTBOpe.

OTuer Jo/DKeH cojepKaTh:

1. Ha3BaHMe TeMbI ITPAKTHUECKO PabOTHI;

2. Ilenms paboThr;

3. BrinosiHeHHbIe IpaKTUUeCKHe 3a[aHus

4. 3akmoueHue (BBIBOABI [0 MPAKTHUECKOU pabore).

OcHoOBHbIe HCTOYHUKYU UH(OPMaLINHU:

1. KoHCnekT nekuuu;

2. Epoxun FO. M. Xumus : yueOHUK [Jis1 CTY[|. yUpeXJeHui cpef. pod. 06pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii neHTp «Akagemusi», 2014.
—400 c.

3. Bmunos JI. H., [Tepdunosa U. JI., Omariera JI. B., UyBussieB P. I'. CripaBouHUK 110
xumud: yuebHoe mocobue. — Mocksa:ITpocrekT, 2023. — 160 c.

Pazpaen 7. KauecTBeHHbBIe peakIiy 00HAPY)KeHHUsI OPraHHYeCKHUX U HeOPraHUYecKnX
BelleCcTB
Tema 7.1. O0OHapy)keHHe HeOPraHMYeCKMX KaTHOHOB U aHHOHOB

IIpakTuueckoe 3ansaTHe Ne 8 no Teme: «O0HapyKeHHe HEOPraHUYECKHUX KaTHOHOB H
aHuoHOB. KauecTBeHHbIe peaKIjun»

Hennb 3anaTusa: V3yuuTh OCHOBHBbIE BH/bl KaueCTBEHHBIX peaklUid Ha oOHapy)keHHe
KaTUOHOB ¥ aHMOHOB HEOPraHMYeCKUX BelecTB.

IIpuobpeTaembie yMeHHUsI U HABBIKH:

- Ocy1ecTB/sTh NMPOoheCcCUOHANBHYIO JeITelTbHOCTb B YCIOBUSIX OOHOB/IEHUS eé 1iesiei,
COJiep’KaHusi, CMeHbI TEXHOJIOTHH;

- CdopmupoBaTh 3HaHUSI O criocobax oOHapy)XeHHSI KaTHMOHOB W aHHOHOB
HEOpPraHUUYeCKHX BellleCTB C OMOILIbI0 KaueCTBeHHBIX pPeaKLUii

IIpopo/mKUTEILHOCTD 3aHATHA: 2 Yyaca.

ITopsa0K U MeTo/JUKA BbITIO/THEHUS 3aJjaHUI:

3apanmue 1. Onpesienenvie HoHOB cepebpa (Ag™): [IpoBeuTe KaueCTBeHHYIO PeakIUio Ha
orpefiesieHre MOHOB cepebpa B pacTtBope. Ucrone3yiite xinopug Hatpusi (NaCl) anst ocaxxaeHust
xnopuga cepebpa (AgCl). OnummTe HabMOAeHNS U 3aNMIINTe YpaBHEHHE PeaKLvH.

3aganue 2. Onpegenenue noHoB Meau (Cu?*): IlpoBeanTe KaueCTBEHHYHO peakLMIO Ha
oripejie/ieHHe WOHOB Mequ C TioMomplo amMmuaka (NH,). Habmrozalite 3a obpa3oBaHueM
KOMIUIEeKCa. 3anuilyTe ypaBHEeHUe peakl{My U OIUILINTe LjBeT OyYeHHOr0 pacTBopa.

3aganue 3. Onpesenienre MOHOB Kanblus (Ca?*): <[IpoBeanTe KaueCTBEHHYHO peakKiUio
Ha oOrpefie/ieHMe WOHOB KajbliUs C TIOMOIbl0 HaTpuii-¢pocdata (Na,PO,). Onuiute
00pa30BaBIIMICS 0CAZIOK U 3aITUILINTe YPaBHEHNE PeaKIvu.
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ropejiKy pasHbIMU KaTHOHaMU MeTa/lJIOB:
Tabmuma 7.1 — OKparBaHye TyIlaMeHH FOpe/IKi KaTHOHAMU MeTaslIOB

3apanme 4. CocraBbTe Tab/uIly, B KOTOPOI BHECUTe JaHHBIE 00 OKpAIMBaHUU TIaMeH!

Katuon metania

Okpacka njiaMeHH1

Li

Ca

Na

Cu

Sr

Ba

3ajanme 5. 3anonHuTe Tabnmuiy 7.2 — KauecTBeHHble peakiyd Ha HeOpraHUuUecKue

COeIMHeHUs.
Tabmura 7.2 — KayecTBeHHBIE peakliy Ha HeOPraHWMUeCKe KaTHOHBI M aHUOHBI

KauecTBeHHBIEe Pe€aKIMH1 Hd KATHOHbI

HoHn

PeakTus

YpaBHeHue
peaknuu

IIpu3Haku
NPOTeKaHUA
peaKkuuu

NH,"

Ca*

Ba*

Sr 2+

Ag’

Pb2*

Al*

Zn*

Fe*

Fe®*

KauecTBeHHBIE pPedaKIlMi Hd dHHOHBI

S*

SO~

Cr

T

Br

COs™”

PO43-

NOs

OTtuer AO/DKEH COAEPKATb:

1.
2.
3.
4

OcHoBHbIe HCTOYHUKYU HH(OpMaLIVU:

Ha3sBaHue TeMbl paKTUUeCKOM paboThi;

Llesb paboTsi;

BrlIrosiHeHHbIE MpakKTU4YeCKUe 3aldHUA

3akstroueHue (BBIBOIBI TI0 TIPAKTHUECKOH pabore).

1. KoHCMeKT neKiuii;
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Epoxun FO. M. Xumust : yueOHUK Jj1s1 CTYy/[]. yUpeXxAeHui cpef. pod. 06pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii neHTp «Akagemus», 2014.
—400 c.

bmunos JI. H., Tlepdunosa U. JI., FOmamesa JI. B., UyBunses P. I'. CipaBOuHMK 110
xuMuM: yuebHoe rocobue. — Mocksa: ITpocrekt, 2023. — 160 c.
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OcHOBHBIe HCTOUHUKH HH(OpMaLUHU:
Brmnog, JI. H. Xumust: yue6nuk ans CI1O / JI. H. Biunos, U. J1. ITepdwusosa, T. B. Cokososa.
— 2-e u3n., crep. — Cankr-IletepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-8114-7904-7.
— Texkct: snekTpoHHbIA // JlaHb: 37eKTpOHHO-OMOMoTeuyHast cucrema. — URL:
https://e.lanbook.com/book/167183.
I'ycesa, E. B. Xumus ans CIIO: yue6bHO-meToaunueckoe mocobue / E. B. I'ycea, M. P.
3uraHiuuHa, /1. Y. Kymukosa. — Kaszane: KHUTY, 2019. — 168 c¢. — ISBN 978-5-7882-
2792-4. — TekcT: 371eKTPOHHBIN // JIaHb : 371eKTpOHHO-0nb/moTeuHast cuctemMa. — URL:
https://e.Janbook.com/book/196096.
Epoxun FO. M. Xumus : yueOHUK [J/IsI CTY[]. YUpEXIeHHH cpef. mpod. obpa3oBanus / HO.M.
EpoxuH. — 18-e u3sg., crep. — M. : I3gaTenbckuii LieHTp «AKagemusi», 2014. — 400 c.
YepuukoBa, H. FO. Xumusi B ZOCTYITHOM U3/0KeHHU: yuebHoe riocobue asisi crio / H. HO.
YepHuKoBa. — 2-e u3f., crep. — Caskr-IletepOypr: Jlanb, 2022. — 316 c. — ISBN 978-5-
8114-9500-9. — TeKkcT: 31MeKTpOHHBIN // JlaHb: 3/1IEKTPOHHO-OMO/IMOTeUHasi cUcTeMa. —
URL: https://e.Janbook.com/book/195532.
[IleBuutibiHa, JI. B. Xumus: yue6bHoe mocobue / JI. B. IlleBHuripiHa, A. V. AmapHeB. —
Hoeocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TeKCT: 371eKTPOHHbII
// JlaHb: 3/1eKTPOHHO-0MbO/MoTeuHas cucreMa. — URL: https://e.lanbook.com/book/118505.

JlonoHUTe IbHbIEe HCTOUHUKH

http://www.chemnet.ru - ChemNet: moptan ¢yHzaMeHTaIbHOTO XUMHUUECKOro 06pa3oBaHus;
http://www.chemistry.ru - Xumusi B OTKpbITOM KOJL/Iefi>Ke
http://webelements.narod.ru - WebElements: oH/iaiiH-cripaBOUHUK XUMHUYECKHX 371eMEeHTOB
http://maratakm.narod.ru - BupTyanbHasi Xumuueckas 1IKoJIa
http://all-met.narod.ru - 3aHMMarenbHasi XUMUS: BCe O MeTaslaax
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MWUHHCTEPCTBO HAYKU U BhICIIero odpa3zoBanust Poccutickont Pesepariiu
dezepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOe 00pa3oBaTe/ibHOe YUpesK/ieHHe BbICILIero
obpa3oBaHust
«CeBepo-KaBka3ckuii ¢efiepanbHblii YHHBEPCUTET»

Konnemk kpeaTuBHBIX MHAYCTpYH B T. CTaBpornose

METOJUYECKHUE YKA3AHUSA
K J1abopaTopHbIM paboTam

1o (yueOHOM) JUCUITTHE OYIIL.07 Xumus
[Mpodeccus 54.01.20 I'padmueckuii nu3aiiHep
dopma o0byueHus OuHast

CraBpomnoJib, 2026 r.
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Meroanueckre ykKa3aHusi K JiabopaTOpHBIM paboTaM TI0 AMCLUIIIMHE —« XUMHUS»
coctaBreHbl B cooTBeTcTBUH C TpeboBanusimu ®I'OC CIIO u npegHa3HayeHsI AJisi CTYJ€HTOB,
obyuaroruxcs 1o nipodeccunt: 54.01.20 I'paduueckuii au3aitHep

MeToauueckue yKa3aHus AJis1 yueOHOM AUCIUTIIMHBI pa3pabOTaHbI:
1. Cronaposa A.C., npenogasarens Kosviegka CKOY B r. Crasporiosne
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1. IOSICHUTEJ/IBHAS 3ATIMCKA

MeTouueckrie yKa3aHUWs TpeJHa3HAueHbl [/ OKa3aHWS TOMOINU OOyYaroIuMcs TIpU
BBITIOJTHEHUH 3a/laHUM Ha /1abopaTopHbIX paboTax.

JlaboparopHast pabora — 3T0 oAHa U3 ¢dopM yueOHOUM pabOTHI, OPUEHTHPOBAHHAs Ha
CHCTeMaTU3allMI0 U3YUeHHOTO0 TeOPeTHUeCKOro marepuana, ero Oosee ryiybokoe ycBoeHHe, Ha
¢dopMupoBaHre OOIIMX KOMITETEHI[MA WM Ha YMeHUs TIPUMEHSTh TeOpeTUYeCKHe 3HaHWs B
71abopaTOPHOM MIPaKTHKe.

JIabopatopHble paboThI SIB/ISIFOTCS Ba)KHOM (DOPMOIA, CIIOCOOCTBYIOLIEM YCBOEHHIO Kypca
xuMud. OCHOBHBIE 33/laUM 3TUX 3aHATUN CBOJAATCS K TOMY, UTOObI HayYWTh OOYYaroIMXCS,
CaMOCTOSITEJTBHO MBIC/IUTh, W3KUTb HMMEIOIIMEeCsS INTaMITbl U CIIOCOOCTBOBATh paCLIMPEHHI0
o01ieli XMMUUYeCcKol Ky/lbTyphl. B Xoie 3aHATHI 00yuaromyecs: Z0/DKHBI HAYUHUThCS TIPUMEHSITh
BbIDAOOTaHHYO0 METO/IUKY B 1aOOpaTOPHOM MPAKTHKE.

JTabopaTopHbIe paboThI CTYA€HTOB MPOBOJUTCS C LieJ/IbI0:

— CHUCTeMaTH3alluy W 3aKperyIeHusl MOyYeHHbIX TeOPeTUUEeCKUX 3HAHUH CTYIeHTOB;

— yriuy6/ieHust ¥ pacIMpeHust TeOPeTUYeCKUX 3HAHUM;

— pasBUTHS  T[I03HABaTeNbHBIX  CMOCOOHOCTEM WM AKTMBHOCTU  CTY/EHTOB:

CaMOCTOSITe/TBHOCTH, OTBETCTBEHHOCTH 1 OPraHW30BaHHOCTH, TBOPUECKOW MHULIMATHBBI;

— QopMUpOBaHUsI CaMOCTOSITEJTLHOCTU MBIIIIEHUs, CMOCOOHOCTH K CaMOpa3BUTHIO,

CaMOCOBEepILIEeHCTBOBAHHIO Y CaMOpeasi3aLiH.

Co/iep>xaHue J1a00paTOPHBIX PA0OT sAB/ISETCS PellleHHeM pa3HOro poja 3aziau — pabora ¢
HAy4HOW JIUTEPATypOH, CIIPABOUHMKAMH, 3arlojlHeHWe TabJi, CXeM, OTBeThl Ha BOTPOCHI,
BBITTOJIHEHUS OTILITOB, pellleHue 3a/au

TeMaTuKa, cofep)kaHue W KOJMUYECTBO YacOB, OTBOAWMOe Ha JiabopaTopHyio paboTy,
3arKcupoBaHO B paboueit rporpamMme AucHUIUIAHBI O/1.08 Xumust.

[Tepeuensb JIabopaTopHBIX pabOT TIAHUPYETCSl C TAKUM PAacdyeToM, YTOOBI 3a OTBeIeHHOEe
BpeMst 00yuaroIuecsi CMOTJIM UX KaueCTBeHHO BBITIO/THUTb.

OCHOBHBIMH 3TanaMu J1a00paTopHoi padoThI SIBIAIOTCA:

1) nmpoBepka 3HaHMI 00YYAIOIIUXCS — WX TEOPETHUUECKOM TI0/[TOTOBIEHHOCTH K 3aHSITHIO;

2) MHCTPYKTaXX, IPOBOAVMBIM Mpero/iaBaresem;

3) BbITIOJIHEHUE 3a/laHU;

4) mocnefyoOUMA aHaaW3 W OLeHKAa BBIMOJHEHHBIX PabOT ¥ CTerneHW OBJIA/eHUS,
00yuaroIUXCsl 3arIaHUPOBaHHBIMU YMEHHUSIMHU.

IToka3aTesieM OLeHKH Pe3y/IbTaTOB JIa00PaTOPHBIX PadoT CTy/|eHTA SIB/IAIOTCA:

— ypOBeHb OCBOEHUSI CTy/IeHTOM yueOHOro MaTepHara;

— YyMeHHWe CTy[eHTa WCMO/Mb30BaTb TeOpeTUYeCKWe 3HaHWsS TP  BBIIOJHEHUH

71ab0paToOpHLIX paboT
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Paszpen 2. Xumnueckue peakijuu
Tema 2.1. TUnbI XMMHYECKHX peaKI[uu

JTaboparTopHas pa6ota Ne 1 nmo Teme: «Ko/imuecTBeHHbIE OTHOIIIEHUSI B XUMUM»

Hens pabdorei: V3yunTh OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMHU M PACUETHI T10
yYPaBHeHUsIM XMMHUYEeCKUX peakjui. Mok Kak eJUuHULIA KOJIMUeCTBa BeljecTBa. MossipHas macca.
3aKOHBI COXpaHeHMsI MacChl U 3Hepruu. 3akoH ABorazpo. MosspHbii obbem rasos.
OTHOCUTe/bHAas [IOTHOCTL ra30B.

IIpuoGperaembie yMeHHUsI M HABBIKH:

- OcymecTBsTh PO(heCCUOHANMBHYIO AeATebHOCTb B YC/IOBUSX OOHOB/IEHUS €€ Liesiei,
COZieprKaHusl, CMeHbl TEXHOJIOTHI;

- Ilpuobpectu HaBbIKM 1ab0OpaTOpPHOM paboThI, chOpMHUpPOBATH 3HaHWS 0O OCHOBHBIX
KOIMUeCTBEHHBIX 3aKOHaX B XMMUU.

IIpoo/mKUTeTBHOCTD 3aHATHUA: 2 Yaca.

ITopsaok U MeTo/jUKa BbITIO/THEHUS 3aJaHUH:

3aganue 1. Pemuute 3afaumn:

3agaua 1. Havitu maccy 5 mosb ruzpokcuza xxesnesa (11);

3agaua 2. Onpeie/UTh KOJIMUECTBO Bell[eCTBa B rase, 3aroJIHSAIOLeM [IPU HOpMasbHbIX
YCJIOBHUSIX COCy oobemMoM 11, 27;

3agaua 3. Beunciuth 06beM KWCI0poja Tpy (H.y), BbIIeNIMBLLIETOCS TPH Pa3/ioyKeHU!
TOPLIUM BO/IbI Maccoi 9r;

3agaua 4. Ornpezie/IMTh MacCOBYIO JIOJTHO >KeJie3a B okcuzie »kese3sa (II1) — Fe203;

3agauva 5. BeIunciMTe MacCOBBIe 101U 3/IEMEHTOB B BO/IE;

3agaua 6. PaccurTtaTh OTHOCHTEIBHYIO MOJIEKY/ISIPHYIO Maccy cepHoit KucaoTel H2S04 u
orpeJie/IMTb MaCCOBBIe [JOJIU 3/IEMEHTOB B KUCJIOTE;

3agaua 7. OnpejenuTe MacCOBYHO [OJIFO PaCTBOPEHHOrO BellecTBa, ecid 25 I' COU
pacTBOpU/IU B 75 T BOABL.

3ajaua 8. CKOIBKO TPaMMOB KHCIOpPOJa HEOOXOJUMO /Il TIOJTHOTO CropaHus I[MHKA
Maccoi 13,0 r?

3agaya 9. CKO/IBKO JIUTPOB (H. Y.) BOAOPO/A BbIJEINUTCS IPU B3aUMO/IeHCTBUY a/TFOMUHUS
maccoii 10,8 T ¢ U36BITKOM pacTBOpa XJI0POBOJOPOAHOUN KHUC/IOTHI?

3agaua 10. TIpu B3auMozelcTBUM KapOoHaTa Kajbliisg C Aa30THOW KHUCJIOTOM
BbIleUnock 3,36 71 (H. y.) yriiekucsioro ra3a. KakoBa Macca KapboHaTa KaslbI[Usi, BCTYITUBILIETO
B peaxiuio?

3apanue 2. BoirosiHUTE 3a/jaHNs, BLIODAB OJJH U3 BAPUAHTOB.

Bapmuanr 1

1. CKOIBKO MOJIb ¥ MOJIEKYJT COAEPXKUTCA B 5 T MarHus?

2. OnpenenuTe, KaKOM 00beM MPH HOPMAJIBHBIX YCIOBUSIX 3aHUMaeT 2,408 1024 Mosekyt
okcuga a3ota(ll) NO.

3. Kakasi macca prytu obpa3syetcsi mpu pasnoxenur 108 rpamm okcuga prytu(1l)?

4. Cmewamu 5 r comu 1 160 mi Bogpl. KakoBa mMaccoBasi [Jo/isi COJIM B MOJIyYeHHOM
pactBope?

BapwuanT 2

1. CKO/IbKO MOJIb ¥ MOJIEKYJI COZIEP>KUTCS B 6 T' crTiKaTta 6apusi?

2. Paccuuraiite, Kakoi o0beM (H. y.) 3aiimyT 0,6 MOJ/b a30Ta.
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3. Kakoii 06bem cepoBoZiopo/ia TIOTyUUTCs TIPH [IeMCTBUM COJISTHOM KUC/IOTHI Ha Cybhuz
kenesa (II), maccout 132 rpamma.

4. Kakyro Maccy Co/ii ¥ BoJjbl He0OX0JUMO B35ITh 1715t ipurotoiieHnst 500r 60%- 17 Horo
pactBopa?

Bapmuanr 3.

1. CKO/IbKO MOJTb ¥ MOJIEKYJT COZIep>XKUTCS B 17 T KapboHaTa KanbLus?

2. Onpesienute, Kakoi 00beM 3aHuMaroT 1,204 - 1023 mMosieKys1 Kuciopoa (H. y.).

3. PaccurTath MacCy BOAOpO/ia, BCTYITMBILIETO B PEAKIIHIO C KUCIOPOJ0M, ecii 00pa3yeTcst
144 rpaMmOB BO/BI.

4. K 200 r 10 %-nHoro pactBopa comu npwidad 300 ms Bogbl. KakoBO mpoLieHTHOe
CoJiep’KaHue COIU BO BHOBB MOJTyYeHHOM pacTBope?

OTuer /J0/DKeH CO/lepKaTh:

1. Ha3BaHue TeMbl MPaKTUUECKOW paboThI;

2. Tlenw paboTsr;

3. BbInonHeHHbIe MpaKTHUeCKHe 3a/laHust

4. 3aksmoueHue (BBIBOBI 110 TIPAKTHUECKOH pabore).

OcHoBHbIe HCTOYHUKYU UH(OpMaLIMU:

1. KoHCMeKT neKijuii;

2. Epoxun FO. M. Xumus : yueOHUK Jjis CTYZ. yupeXXaeHui cpes. mpod. o6pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : 3parenbckuit eHTp «Akagemus», 2014.
— 400 c.

3. bmnos JI. H., Ilepdunosa U. JI., FOmaiea JI. B., UyBunses P. I'. CripaBouHuK 10O
xumun: yuebHoe mocobue. — Mocksa:ITpocrekT, 2023. — 160 c.

Tema 2.2. J/IeKTPO/IMTHYECKAs JUCCOLUALVS M HOHHBIN 00MeH

JIaGopaTopHas pa6ora Ne 2 o Teme: «J/IeKTPOIUTHYECKAsI JUCCOLUALVS M HOHHBIN
o0MeH»

Hens paborei: li3yueHne Teopuu 3JEKTPOJUTHUECKOW AMCCOLMAIMK  (MOHBI,
3JIEKTPOJIUTHI, He 3/IeKTPONThI). CoCcTaB/IeHHe peakI|ii HOHHOTO 0OMeHa IyTeM COCTaBJ/IEHHS UX
TOJIHBIX U COKPAIL[@eHHBIX MOHHBIX YPaBHEHUH.

IIpuoOpeTaemMbie yMeHHsI U HABBIKH:

- Ocy1iecTB/sATh TPOheCCUOHANMBHYIO [IeSITeIbHOCTh B YCIOBUSX OOHOBJIEHUS €€ 1iesiel,
cojiep>kKaHusi, CMEHbI TEXHOJIOTHH;

- ITprobpecTH HaBBIKK 1abOpaTOpHOI paboThl, ChOPMHPOBATh 3HAHHUSI 00 OCHOBAX TEOPUU
3/1IEKTPOJIMTHYECKOM AMCCOI[UAIIMM U PeaKI[UsiX MOHHOTo oOMeHa

IIpopo/KUTETLHOCTh 3aHATHA: 2 Yaca.

ITopsA0K U MeTo/JUKa BbITIO/IHEHUS 3aJiaHUH:

3apganue 1. V3yuuTe HaripaB/ieHMe OOMEHHBIX HWOHHBIX TIPOLIECCOB B pacTBOpax
3/71eKTPOJIUTOB.

a) OOpa3oBaHHe Ma/IOPACTBOPUMBIX BellecTB: B Tpu mpoOWpKM BHecuTe 1o 2—3
Karuiy cJie[lyroIMX PaCTBOPOB: B repByt0 — xjopu/a »kene3sa (III) FeCl3, Bo BTopyto — cuivkaTa
HaTpus Na2Si03, B TpeThio — pa3baByieHHOMW cepHOM KucinoTel H2SO4. [To6aBbTe B HUX II0
TaKOMY >Ke KOJIMUeCTBY PaCTBOPOB: IEPBYIO MPOOUPKY — T'HIPOKCHZA HaTpusi, BO BTOPYH —
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COJISTHOM KHMCJIOTBI, B TPEThIO — XJIOpH/ia Gapwsl.

HabGnrozatiTe B mepBoM cilyuae BbITIafIeHHe 0cazika ruapokcuza xesnesa (I11), Bo BTopom -
— MeTaKpeMHHeBOU KHCJIOThI, B TPeTheM— CyJibgara bapusi.

Hanumyre B MOJIEKy/IIpHOM W MOHHO-MOJIEKYJ/IIPHOM BHJe YpPaBHEHUS MPOTEKaroIINX
peaki[yii, HarpaB/IeHHBIX B CTOPOHY 00pa30BaHMsI Ma/IOPACTBOPUMBIX BELIIeCTB.

0) O0pa3oBaHue C/1a0bIX KMC/IOT U OCHOBAHUH

B 71Be mpoOupKy BHecuTe O 5—7 Kare/b: B TIEPBYI0O — pacTBOpa aljeraTa HaTpHs

NaCH3COO, Bo BTOpyt0 — XJ10puJa aMMoHwUsl. [lo6aBbTe B riepByI0 IPOOHPKY HECKOJIBKO Karieslb
cepHOM KUCJOTHI (1:1), mepemelniaiiTe pacTBOp CTeK/ISIHHOM MaJ0YKOM U Cerka rnogorpeire. 26
OrmpefesiuTe TIO 3amaxy, U4TO peaklUs MpOTeKajsa B CTOPOHY oOpa3oBaHUs Cab0od YKCyCHOM
KUCI0Thl. Hanvimmre MosieKy/sipHOe M1 MIOHHO-MOJIEKYJ/ISIPHOE YpaBHEHUs peakliid. Bo BTOpyro
npobupky fo6aBbTe 4 H. pacTBOpa IIe/l0uM U Tojorpeiite pactBop. OripejesiMTe Mo 3amaxy
Bbl/leJIeHHe aMMHaKa.

Hanumure Moneky/sipHOe ¥ MIOHHOMOJIEKY/ISIPHOE YpaBHEHUs peakliuu, MpoTeKarolei B
cTopoHy obpa3oBaHusi cinaboro ocHoBanusi NH4OH, 1 ypaBHeHue ero pacriajia Ha aMMHaK U BOJTy.

B) O0pa3oBaHue JIeTyYuX NPOAYKTOB PeaKLiu

[TomectuTe B ABe TIpOOMpPKHM 1Mo 5—7 Kareab pactBopa coabl Na2CO3. IIpoBepbTe
Haymure B pactBope woHa CO3 2— , ;A uero B OZIHYy TIPOOMPKY A00aBbTe HECKOIBLKO Karesb
xjiopyuZia Kanblus. Kakoe BeleCTBO BbIMaj0 B 0CafoK? Harmwuiiure MOJEKyIsipHOe U
VMOHHOMOJIEKYJISIDHOE YpaBHeHUs1 peaklyu. [Jo6aBbTe BO BTOPYIO NMPOOUMPKY HECKOJILKO Karlesb
cepHoii Kucyothl (1:1) u HabmogaliTe BhiJesneHWe Ta3a. [loforpeiiTe cjierka TPOOUPKY,
JOXK/IUTECh KOHIIA BbIJe/IeHUs ra3a U 00aBbTe HECKOJIBKO Kareib pacTBOpa XJIOPH/a KaslbLusl.
[Touemy He Bbinazgaet ocagok CaCO3?

Harnuiyre mosieKy/isipHOe U MIOHHO-MOJIEKY/ISIPHOe YPaBHEeHUs! peakLjuu B3anuMO/eHCTBUS
COZbI C CEPHOM KUCJIOTOU.

OT1u4eT 0/DKEeH co/iepiKaTh:

1. Ha3BaHue TeMbl IPaKTHUECKOM PabOTHI;

2. lenn paboTs;

3. BrinonHeHHbIe pakTUYeCcKue 3aaHus

4. 3aksroueHue (BbIBOABI 10 TIPAKTHUECKOH pabore).

OcHOBHBIE HCTOYHUKHU UH(OPMALINU:

1. KoHCHekT nekiu;

2. Epoxun FO. M. Xumust : yueOHUK Jjis CTY[. yupeXXaeHui cpesl. mpod. o6pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii LieHTp «AKageMusi», 2014.
— 400 c.

3. baunos JI. H., [Tepdunora U. JI., FOmaiuesa JI. B., UyBunsieB P. I'. CripaBOYHUK 10
xuMHH: yuebHoe rmocobue. — Mocksa:IIpocriekr, 2023. — 160 c.

Pazpgen 5. Kunernueckue v TepMojHHaMUYeCKHe 3aKOHOMEPHOCTH MPOTeKAHUSA
XUMHYECKUX pPeaKkiui
Tema 5.1. CKOpoCTh XUMHUECKHX peakiuii. XuMHUYecKoe paBHOBecHe
JlabopaTopHasi pabora Ne 3 mo Teme: «CKOpPOCTh XMMHUYECKON peakiuu. BiusHue
pa3INMuHbIX (PAKTOPOB OKpYy)XKawlled cpejbl HAa CKOPOCTb NPOTeKAHUSA XHUMHUYECKHX
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peakuuii».

Ilesnn paboThi: PemeHre 3afjaHuii Ha aHa/KM3 (DaKTOPOB, BMUSIONIMX Ha U3MEHEHHE CKOPOCTH
XUMHYECKOHW peaklyu. PellleHre 3aiaHnii Ha npuMeHeHre nipuHuuna Jle-Illatense as
HaX0XK/IeHHsl HaTlpaB/ieHUs1 CMellleHHs] PABHOBeCHsI XMMUUeCKOM peakliuy U aHaiu3 (hakTopoB,
BJISIFOIIUX Ha CMeLeHe XUMUUeCKOTO PABHOBECHSI.

IIpuoOpeTaeMbie yMeHUsI U HABBIKH:

- OcymecTBasTh PoheCCUOHANBHYIO AeATeIbHOCTb B YC/IOBUSX 0OHOB/IeHUs eé 1iefet,
cofiep>KaHusi, CMEHbI TEXHOJIOTHH;

- [IprobGpecTy HaBBIKK 1aOOPAaTOPHOM PabOThI, CYOPMUPOBAThH 3HAHUS O KWHETUUECKUX U
TepMOJMHAMUYeCKHX 3aKOHOMEPHOCTSIX MPOTeKaH!sl XUMHUYeCKUX peakLui
IIpojo/KUTEeTbHOCTD 3aHATHA: 2 Yaca.

ITopsAAoOK U MeTOAUKA BbINO/JTHEHUS 3a/JaHUI:

3apanue 1. BrinonHuTe 3a/1aHus, BbIOpaB BapUAHT 10 COOCTBEHHOMY »KeJIaHUIO.

Bapwuanr 1.

1. 3anuiMTe KWHETUYECKOe ypaBHeHue //1s1 C/IeYIOLIMX YPaBHEHU peakLuii:

S(tB) + 02 (r) = SO2 (r) B) 2S02 (r) + 02 (1) = 2S03 (K)

2. Kak n3menuTcsi ckopoctb peakiiyu: 2S02 (1) + O2 (1) = 2SO3 (r) ipu yBe/iMueHUH JaBaeHUs
B cuUCTeMe B 2 pa3a?

3. I1pu Temniepatype 10 °C peakuus ripotekaet 3a 5 MuH, nipu 20°C — 3a 1 muH. Paccuuraiite
TeMIepaTypHbIi KO3(PULIMEHT CKOPOCTU peakLvu.

4. B roMoreHHOl cucTeMe yCTaHOBUIOCH paBHOBecue: 2S02+02 « 2SO3 PaBHOBeCHbIe
XuMHuueckue Konuuectsa (Mosb) SO2, O2 u SO3 cooTBeTcTBeHHO paBHkl 0,1, 0,2, 0,6.
Ornpefenvte UcxogHble XuMuyeckue Koruectsa SO2 u O2.

5. PaBHOBecue cmellaeTcs B CTOPOHY UCXOJHBIX BelleCTB IIpU

1) yMeHblIeHWH JaBIeHUs

2) HarpeBaHUMU

3) BBeJleHMHU KaTa/ju3aTopa

4) mobaBieHUU BOZOPOA.

Bapuanr 2.

1. KoHcTaHTa CKOPOCTU peakijui OMbLIeHUsT YKCyCcHO3THUI0Boro 3¢upa: CH3COOC2H5(p-p) +
KOH(p-p) - CH3COOK (p-p) +C2H50H(p-p) paBHa 0,1 n/monb-MuH. HauanbHast
KOHIIEHTPAIUsl YKCYCHO3THUIOBOTO 3¢upa Obuia paBHa 0,01 Mosiw/m, a mjesioun — 0,05 Mosb/J1.
BbruniciiuTe HauaibHYIO0 CKOPOCTh peakliii U B TOT MOMEHT, KOT/Jja KOHLIeHTpalus 3¢upa cTaHeT
pasHot 0,008 mosb/m.

2. PaccuuraiiTe, BO CKOJIbKO pa3 M3MeHUTCs1 CKOpOCTh peakiuu H2+C12 = 2HC1 nipu
yBeTM4eHUH JlaBjieHus B 2 pasa.

3. TemniepaTypHbIii K03hdULIMEHT peakiiuu paBeH 2,5. Kak W3MeHUTCs1 ee CKOPOCTb TMpHU
OXJIaXK/IeHUU peakL]MOHHOW cMecH OT u3MeHeHus Temnepatypsl oT 50 °C go 30 °C?

4. PaBHOBeCHbIe MOJIsIpHbIe KOHLIeHTpaluu CO, O2 u CO2 nocsie yCTaHOB/IEHWS paBHOBECHS
2CO(r) + O2(r) = 2C0O2(r) pasnsi 0,3; 0,2 1 0,1 (Mosib/AM3) cooTBeTCTBeHHO. PaccuurTatiTe
00BEMHYIO [I0JTF0 KMCJIOpO/ia B UCXOAHOM ra30Boi cMecH (MCXOAHAst MOJIsIpHasi KOHIIeHTparust
CO2 paBHa Hy/10).

5. Kyga GygeT cmelaTbCsi paBHOBeCHe CUCTEMBI C YBeJTMUeHHeM TeMITepaTyphl?

N2+02 « 2NO-108,5 /I

N2+3H2 ~ 2NH3+88 k/Ix.
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3apanme 2. K ogrHakoBbIM 00BbeMaM COJISTHOM U YKCYCHOM KHC/IOT 00aBbTe KyCOUKH LFHKA.
CpaBHHUTe CKOPOCTH 3THX [IBYX peakuyii. OOBsICHUTe IPUUMHY Pa3/IMuusi CKOPOCTeH.

3apanmue 3. [TomectuTe B 0fHY MPOOMPKY KyCOUeK Mesia, B IPYTYIO - U3Me/IbUeHHbIN Mes U
TIpUJIeiiTe OMHAKOBBIe 00beMbI COMISTHOM KUCIOThl. CpaBHHTE CKOPOCTU PeaKLu U 00BsICHUTE
TIPUUMHY pa3INuusl.

3apanue 4. B npoOUpKY 10/10)KKUTe KYCOUKH L[HKA, OJHOBPEMEHHO HajlelTe O/JMHAaKOBbIe
00beMbI paCTBOPOB CEPHOM KUCIOTHI Pa3HOM KOHLIeHTpaLuKi. CpaBHUTE CKOPOCTH 3THX /IBYX
peakLui.

3apanmue 5. [IpUroToBbTE TUAPOKCU MeH, pasfelite B 2 pobupku. OfHy MpoOUPKY HarpeiTe.
3ameTbTe BpeMsi, uepe3 KOTOpoe MOsIBUTCS uepHbIi okcu Meau (I1) mpu HarpeBaHuu u 6e3 Hero.
CpenaliTe BbIBOJ, O 3aBUCMOCTH CKOPOCTH PeakLiUM OT TeMI1epaTyphbl.

OTuer J0/DKeH CO/iepKaTh:
1. HasBaHue TeMbl MPaKTUUECKOW paboThI;
2. Tlenmwb paboThr;
3. BbinonHeHHbIe MpaKTHUeCKUe 3a/laHust
4. 3aksmoueHue (BBIBOBI 10 TIPAKTHUECKOH pabore).

OcHOBHBIe HCTOUHMKH UH(OPMAIUHU:
1. KoHCMeKT neKIuii;
2. Epoxun FO. M. Xumus : yueOHUK [J1s1 CTY[|. yUpexeHui cpef. pod. o6pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : 3parenbckuit neHTp «Akagemusi», 2014.
— 400 c.
3. bmnos JI. H., Ilepdunosa U. JI., FOmaiea JI. B., UyBunsies P. I'. CripaBouHuK 10
xumud: yuebHoe mocobue. — Mocksa:ITpocrekT, 2023. — 160 c.

Pa3zpaen 7. KauecTBeHHbBIe peakiy 00HAPY)KeHHUsI OPraHHYeCKHUX U HeOPraHNYecKnX
BelleCTB

Tema 7.2. O0Hapy)KeHHe OpraHNYeCKHX BelleCTB O0T/Ae/TbHBIX K/I1acCoOB C
HCI0/Ib30BaHMEM KaueCTBeHHbIX peaKuu

JlaboparopHasi padora Ne 4 mo Teme: «KauecTBeHHble peakL[iM Ha OpraHUUYeCKUe
COoeIMHeHUs»

Ilens paborbl: M3yunTh OCHOBHBIE TWIThl KAueCTBEHHBIX PeakLMii Ha OpraHu4ecKue
COeJIMHeHUs.

IIpuobpeTaembie yMeHHUsI U HABBIKH:

- Ocy1ecTB/sITh MPoeCcCUOHANBHYIO IeTeTbHOCTb B YCIOBUSIX OOHOB/IEHUS eé 1iesiei,
cofiep>KaHusl, CMeHbl TeXHOJIOTUH;

- Ilpuobpecty HaBblKM 1abopaTOpHOM paboThl, chopMUpoBaTh 3HaHMWS 0O OCHOBHBIX
criocobax uzeHTH(UKaLMY OpPraHuUecKUX BelecTB.

IIpoo/DKUTe/IbHOCTD 3aHATHUA: 2 Yyaca.

ITopsifoK U MeTOAMKA BbINO/THEeHHUS 3a/laHUH:

3apanue 1. O6Hapy>KeHHe ITFOKO3bl B BUHOTPAIHOM WK SI0JIOUHOM COKe.
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Hanefite B mnpobupky 4 M/ BUHOTpAafHOTO WM sibjlouHOro coka [lobaBbTe
nocsiefioBatenbHO Mo 0,5 M/ pacTBOPOB TWpPOKcHa Kanus U cynbdara meau (II). 3anuimite
BaIly Hab/FOZieHus1. 3aKpenuTe MPOOUPKY B Jlep>KaTesib, M HarpeuTe ee rylaMeHeM CIIMPTOBKH 10
V3MeHEeHUs1 OKPaCKU.

3apanue 2. OO6Hapy>xeHHe KpaxmaJjia B KapToderte.

1. Pa3pexxbTe nonepek 1 K1ybeHb KapTodesns

2. Kariaure Ha cpe3 0,5 My pacTBOpa M0/ia ¥ 3aMUIIMTe Ballld HaO/TFOAeHUS.

3aganue 3. KauecTBeHHOe oOripefiesieHHe KHC/IOPOJCOJEP)KaliMX OpraHUuecKux
coeIUHeHUM.

Bam BbIZiaHBI 4 HemNo/NMCaHHble CK/ISHKMA C PAaCTBOpaMU CJie[lyHOLUX BellecTB: (eHOI,
YKCyCHasi KMCJIOTa, TJIMLEPUH, auetanbAernz. [loanuinuTe Kaxayro CKISHKY (POPMYJ/IOHW TOrO
BellleCTBa, PacTBOP KOTOPOTO OHa COAEpXUT, ecnu Bam fanel cnepyromye peaktuBbl: FeCl3,
CuS04 v KOH. [dns sToro:

1. [IpoHy™MepyiiTe TPOOMPKHU UepPHBIM MapKepoM TI0 CTeK/y oT 1 7o 4.

2. C moMoIipio fo3aTopa ToMecTuTe B 4 OT/esibHble TIPOOMPKU TI0 1 MJ1 pacTBopa U3
Ka)KIOM CKJISTHKH.

3. IpuneiiTe B Kaxkayro mpobupky 0,5 mi pactBopa xmopuza xesnesa (III). Cuenaiite
BBIBO/I.

4. C 1oMOII[pI0 /103aTopa TIOMeCTUTe B 4 OT/e/bHbIe TIPOOMPKM TI0 3 MJI pacTBOpa M3
Ka)KIOM CKJISTHKU.

5. B kaxayro npobupky mnipuneiite o 0,5 M pactBopa mjesiour u cynbdara meau (II).
BcTpsixHUTe KaXKayto MPOOUPKY, TIpeBapUTE/ILHO 3aKPhIB UX NTPOOKaMU. 3arUIITe HaOJII0JeHUsT
Y C/leJialiTe BbIBOJBI.

6. OcTaBIIytocs MPOOUPKY, B KOTOPOW He TIPOM30III0 HUKAKUX W3MeHEeHUH, 3aKperuTe B
Jlep)kaTesib MU HarpeiTe Ha MjlaMeHU COUPTOBKHU. [Ijisi BBIMIOHEHUs 3afiaud 3 peKOMeHAyeTcCs
BOCTIO/Tb30BaThCs T/IaH-CXeMOM pacrio3HaBaHUs BelllecTB. Ha repeceueHuu siueek 3aruchiBaiiTe
CBOM HaOJFOZIeHHsI, B COOTBETCTBHMM C KOTODPBIMHU JieJlaliTe BBIBOJ, O TOM, KaKOe BeIeCTBO
HaXO/IU/IOCh B Npobupke. Eciu nipy B3auMo/IeMCTBUY BEIeCTB HUUero He MPOUCXO/IUT — CTaBbTe
MpOYepK.

3apanue 4. KauecTBeHHOE orpe/iesieHre Oesika.

B mpobupky Hanelite 2—3 M pactBopa Oesnka ¥ TipubaBbTe HECKOIBKO Karesb
KOHLIEHTPUPOBAaHHOM a30THOM KUCIOTHI. Harpelite cosiep>KuMoe poOUpKH, TTPU 3TOM 00pa3yeTcst
XKEnThIN ocafok. OxyazuTe cMech U 106aBbTe pacTBOP aMMHaka /10 11leJI0YHOM peaklyu (mpoba
Ha snakmyc). UYro Habmogaete? (OKpacka TMepexoJuUT B OpPaHXeBYI0). 3alMIlUTe Ballld
Ha0/Ir01eHusl.

3apanue 5. KauectBeHHOe oripe/iesieHue Gesika.

B npobupky HaselTe 2—3 M1 pacTBopa 6esika 1 2—3 MJT pacTBOpA FHAPOKCHA HaTpHs,
3areM 1—2 M pactBopa cynbdara meau (II). Uto Habmozaere? (TlosiBasieTcss uoneToBoe
OKpallliBaHHe). 3anMILIKTe Balllk Hab/roAeHusl.

OT4eT 0/DKEH Co/lepKaThb:

1. Ha3BaHMe TeMbI ITPAaKTHUYECKO PabOTHI;

2. Tlenmw paboTsr;

3. DBbINoJ/IHeHHbIEe IPAKTUYECKKe 3aJaHus

4. 3akmoueHue (BBIBOBI 0 TIPAKTHUECKOH pabore).
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OcHOBHbIe HCTOUHMKH UH(OPMaLUHU:

1.
2.

KoHcnekT nekuuii;

Epoxun FO. M. Xumust : yueOHUK [1s1 CTy[]. yUpexaeHui cpef. pog. 06pa3o— BaHUS
/ FO.M. EpoxuH. — 18-e u3g., crep. — M. : U3parenbckuii neHTp «Akagemusi», 2014.
—400 c.

bnunos JI. H., Tlepdunora U. JI., FOmamesa JI. B., UyBunses P. I'. CnipaBOUHUK 110
XUMuM: yuebHoe rocobue. — Mocksa:IIpocnekt, 2023. — 160 c.
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10.

L o NP

OcHOBHBIe HCTOUHUKH HH(OpMaLUHU:
Brmnog, JI. H. Xumust: yue6nuk ans CI1O / JI. H. Biunos, U. J1. ITepdwusosa, T. B. Cokososa.
— 2-e u3n., crep. — Cankr-IletepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-8114-7904-7.
— Texkct: snekTpoHHbIA // JlaHb: 37eKTpOHHO-OMOMoTeuyHast cucrema. — URL:
https://e.lanbook.com/book/167183.
I'ycesa, E. B. Xumus ans CIIO: yue6bHO-meToaunueckoe mocobue / E. B. I'ycea, M. P.
3uraHiuuHa, /1. Y. Kymukosa. — Kaszane: KHUTY, 2019. — 168 c¢. — ISBN 978-5-7882-
2792-4. — TekcT: 371eKTPOHHBIN // JIaHb : 371eKTpOHHO-0nb/moTeuHast cuctemMa. — URL:
https://e.Janbook.com/book/196096.
Epoxun FO. M. Xumus : yueOHUK [J/IsI CTY[]. YUpEXIeHHH cpef. mpod. obpa3oBanus / HO.M.
EpoxuH. — 18-e u3sg., crep. — M. : I3gaTenbckuii LieHTp «AKagemusi», 2014. — 400 c.
YepuukoBa, H. FO. Xumusi B ZOCTYITHOM U3/0KeHHU: yuebHoe riocobue asisi crio / H. HO.
YepHuKoBa. — 2-e u3f., crep. — Caskr-IletepOypr: Jlanb, 2022. — 316 c. — ISBN 978-5-
8114-9500-9. — TeKkcT: 31MeKTpOHHBIN // JlaHb: 3/1IEKTPOHHO-OMO/IMOTeUHasi cUcTeMa. —
URL: https://e.Janbook.com/book/195532.
[IleBuutibiHa, JI. B. Xumus: yue6bHoe mocobue / JI. B. IlleBHuripiHa, A. V. AmapHeB. —
Hoeocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TeKCT: 371eKTPOHHbII
// JlaHb: 3/1eKTPOHHO-0MbO/MoTeuHas cucreMa. — URL: https://e.lanbook.com/book/118505.

JlonoHUTe IbHbIEe HCTOUHUKH

http://www.chemnet.ru - ChemNet: moptan ¢yHzaMeHTaIbHOTO XUMHUUECKOro 06pa3oBaHus;
http://www.chemistry.ru - Xumusi B OTKpbITOM KOJL/Iefi>Ke
http://webelements.narod.ru - WebElements: oH/iaiiH-cripaBOUHUK XUMHUYECKHX 371eMEeHTOB
http://maratakm.narod.ru - BupTyanbHasi Xumuueckas 1IKoJIa
http://all-met.narod.ru - 3aHMMarenbHasi XUMUS: BCe O MeTaslaax
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