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1 IIOACHUTEJIBHASA 3AIIMCKA

Paboueii mnporpamMmmoll y4eOHOW IUCHHMIUIMHBI «XHUMHS» MPEIyCMOTPEHO IPOBEICHUE
MPaKTUYECKUX U J1a00paTOPHBIX 3aHATH.

CoctaB U cojepxaHUe MPaKTHYECKUX/Tab0paTOPHBIX 3aHATHH O 00Ieo0pa3oBaTenbHON
MOATOTOBKE HallpaBjeHbl Ha peanusanuio denepaJbHOrO0 rocylapCTBEHHOIO 00pa30BaATEIbHOIO
CTaHJapTa CPEAHETO 00IIero 00pa3oBaHUsL.

Benymeit aupaktudeckoil 1enblo MPaKTUYECKUX 3aHSATUH SBISETCS (OPMUPOBAHUE YUEOHBIX
MPAKTHYCCKUX YMCHUW (YMEHUW pemarh 3aqadd 1Mo OWOJIOTMH, XAMHH), HEOOXOJAMMBIX B
MoCHeyIoe y4eOHOM NeATeNIbHOCTH II0 €CTECTBEHHOHAY4YHBIM, OOIIETIPOPeCCHOHATBHBIM
JUCLHUILIINHAM.

Benymeit nunaktideckoil 1enbl0 J1a0OpaTOPHBIX 3aHATUH SBJSETCS SKCIIEPUMEHTATbHOE
MOATBEPKJACHUE U  MPOBEpPKAa  CYIIECTBEHHBIX TEOPETUUYECKUX  MOJIOKEHHH  (3aKOHOB,
3aBUCUMOCTEH ).

B pamkax mpaxTudeckoro/nabopaTopHOTO 3aHATHS OOy4Jaroumecs MOTYT BBITIOJHSTH OIHY
UJTH HECKOJIBKO MPAKTUUYECKUX/Tab0paTOpHBIX padoT.

CopeprkaHre MPaKTHYeCKUX/padoT OPUEHTHPOBAHO Ha (POPMUPOBAaHUE YHUBEPCAIBHBIX YU€OHBIX
NEeHCTBUM:

Juunocmmuoix:

JIP5- chopMUpOBaHHOCTH OCHOB CaMOpa3BUTHS M CAMOBOCIIUTAHMS B COOTBETCTBHUH C OOIIEYEJIOBEYECKUMH
LEHHOCTSAMH W HWAeallaMU TPaKAAHCKOTO OOILEeCTBa; TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTENIHLHOM,
TBOp‘-IeCKOﬁ M OTBETCTBCHHOH ACATCIIBHOCTH,

JIP9- TOTOBHOCTBH M CIIOCOOHOCTH K OOpPa30BaHUIO, B TOM YHCIIC CaMOOOPa30BaHHIO, HA TPOTSIKCHHH BCEi
KUBHM; CO3HATEJIbHOE OTHOIICHHE K HENPephIBHOMY OOpa30BaHMIO KaK YCJIOBHIO  YCIICIIHOW
npodecCHOoHATIFHON U 00IIECTBEHHON JIesATeHLHOCTH,

JIP14 - chopMUPOBAHHOCTH 3KOJIOTMYECKOTO MBINUICHUS, TIOHUMAHUS BIUSHUS COIMAIbHO-3KOHOM MY ECKHX
NPOLIECCOB HAa COCTOSIHUE TIPHPOIHONW M COLMAIBHOW Cpe/bl; MPHOOPETEHHE OIBITa SKOJIOTO-HAIPABICHHON
ACATCIBHOCTH,

Memanpeomemmnuix:

MP4- TOTOBHOCTb H CIOCOOHOCTH K CaMOCTOSTEIbHOW WH(OPMAIIMOHHO-TT03HABATENHHOM
JIeSITEIbHOCTH, BIIaJICHUE HAaBBIKAMHU TTOJTY4EHUS] He0OXOIMMON HH(POPMALMH U3 CIIOBapeil pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGOPMAIIUH, KpUTUUECKU OIICHUBATh
U UHTEPIPETUPOBATH HHMOPMALIHIO, TTOTYyIaeMYIO U3 PA3INYHbBIX HCTOYHUKOB;

MP5- yMEeHHE HWCIOJB30BATh CPEICTBA WH(POPMAIMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTHI
(manee - UKT) B pemeHUM KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX M OpraHU3AIlMOHHBIX 33134 C
coOJItoIeHreM TPeOOBAaHUM 3PrOHOMHUKH, TEXHUKU O€30IaCHOCTH, THTHEHBI, pecypcocOepexeHus,
MPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POpMaLlMOHHON 0€30MacHOCTH;

B pesynbrate ux BBIOJIHEHUS TOJKHBI OBITH CPOPMUPOBAHBI IPEAMETHBIE PE3yIbTaThI:
ITP1- chopMUPOBAHHOCTD MPEACTABICHUI O MECTE XMMUHU B COBPEMEHHOW HAay4YHOH KapTUHE MUDA;
IIOHMMaHUE POJIM XUMUH B (POPMUPOBAHUM KPYro3opa U (yHKIMOHAIBHON I'PAMOTHOCTH YEJIOBEKa
JUTSL pEeLICHUs] TTPaKTUYECKUX 3a/1a4;

[IP2- BnaJeHUE OCHOBOIOJATAIOIMMU XUMUYECKUMU TMOHSATUAMU, TEOPUAMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOIA;

[1P3- BnageHUWE OCHOBHBIMM METOJAaMU HAY4YHOTO I[IO3HAHUS, HCIOIb3yEMBIMH B XUMHU:
HaOJI0IeHNE, OITMCaHKe, U3MEpEHHE, IKCIIEPUMEHT; yMEHHUE 00padaThIBaTh, OOBSCHATH PE3yIbTATHI
MPOBEJCHHBIX OINBITOB M J€laTh BBIBOJbI; TOTOBHOCTh MU CIOCOOHOCTH MPUMEHSATH METOMbI
MO3HAHUS [IPU PELICHUH MPAKTUYECKUX 3a/1a4;

[TP4- cpopMHPOBAHHOCTh YMEHHS JaBaTh KOJMYCCTBCHHBIC OIICHKH WM IMPOBOJUTH PACUYCTHI I1O
XUMUYECKUM (opMysaM U ypaBHEHUSIM;

[TP5- BnajieHue MpaBUIaMUd TEXHUKUA O€30MaCHOCTH MPH MCIOIB30BAHUH XUMHYECKUX BEIIICCTB;
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ITP6- copMHUPOBAHHOCTH COOCTBEHHOW ITO3MIIMM TIO OTHOIICHHWIO K XMMHYECKON HHGpOpMAIUH,
MOJIy4aeMOM M3 Pa3HBIX HCTOUHUKOB.

BeimonHeHne mNpakTHUecKuX/JadopaTOPHBIX padOT MO Y4eOHOW NUCHUIUINHE «XUMUSD)
HaIpaBJICHO Ha!

- 0000ImeHHMe, CUCTEMATH3AIUI0, YIIYOJICHHE, 3aKpeIieHHWe, Pa3BUTHE W JICTATU3AIHIO
MOJTyYEHHBIX TEOPETUUCCKUX 3HAHUU 110 KOHKPETHBIM TeMaM y4eOHOW AUCIHUILINHEI;

- (opMmupoBaHHE YMEHHI NPUMEHSATh MOJYYCHHBIC 3HAHUS Ha TPAKTHKE, PEATH3AIUIO
CIMHCTBA MHTCIUICKTYAIbHON U MPAKTHYECKOMN JEATCIbHOCTH;

- (dopMupoBaHME H pa3BUTHEC yMCHHI: HaONOIaTh, CpPaBHUBATh, COIMOCTABJIATH,
aHAJIM3UPOBATh, JIEJIaTh BBIBOJBI M  OOOOIICHHS, CAMOCTOSTCIBLHO BECTH HCCIICIOBAHMUS,
10JIb30BAThCS PA3TMYHBIME IPUEMaMH H3MEPEHUH, 0QOPMIISITh PE3y/IbTaThl B BUJE TAONHUII, CXEM,
rpauKoB;

- IpUOOpPETEeHNE HABBIKOB PA0OTHI C pa3IMYHBIMU MPHOOpaMH, alaparypoil, ycTaHOBKaMH H
JPYTUMHU TEXHUYECKUMH CPEJICTBAMHU JIS IIPOBEICH HST OTIBITOB;

- BBIPA0OTKY INpHU pPEIICHUU TOCTABJICHHBIX 337a4 MPO(EeCCHOHAIBHO 3HAYMMBIX KA4eCTB,
TaKMX KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsI MHUIIMATHBA.

[IpakTrueckre/mabopaTopHbIe 3aHSITHS MTPOBOISITCS TIOCTIE COOTBETCTBYIOIICH TEMBI, KOTOPAst
o0ecreuynBaeT HATMYKME 3HAHUW, HEOOXOAMMBIX JUIsl BBITIOJTHEHUS TPAKTUYECKUX PadoT.



2TEPEYEHDb ITPAKTUYECKUX/JIABOPATOPHBIX 3AHSATHI

Copnep:xkanue Tembl npakTudeckux/aadoparopubix | Koanu IInanupyembie
00y4eHuUs 3aHSATHI €CTBO pe3yabTaThbl
JacoB OCBOEHUS
10 JIPS, JIPY, JIP14,
MP4, MP5, I1P1,
Pasznen 1. HEOPTAHUYECK ASI XUM MU 11P2, I1P3. IIP4,
IIP5, IIP6
2.1 OcunoBuble nousTus | [Ipaktnyeckas padora Nel. Pacuersl mo 2 JIP5, JIP9, MPA4,
Y 3aKOHBI XUMUU XUMUYECKUM (PopMyliaM | ypaBHEHUSIM MPS, 1IP1, IIP2,
IIP3, IIP4, IIP6
2.2 Tlepuomuyeckuii [Ipakruueckas pabota Ne2. 2 JIP5, JIPY, JIP14,
3aKOH U CocraBieHune AIIEKTPOHHBIX u MP4, MP5, IIP1,
nepuoandeckas AJIEKTPOHHO-TPAPUUECKIX dopmy I1IP3, I[IP4, IIP5,
cucremMa aTOMOB XUMMUYECKUX SJIEMEHTOB. I1P6
J.N.Menneneena. XapakTepucTHKa 3JIEMEHTOB C Y4ETOM
Ctpoenue atoma MECTOHAXOXKJEHUSI B MEPUOANYECKON
CHCTEME.
2.4 Bona. PacTBopbI. JlaGopaTopHast pabora Nel. Peakium 2 JIP5, JIP14, MP4,
DIIeKTpOIUTUYECKAs HOHHOTO oOMeHa. HUcneiTanue MPS5, IIP1, IIP2,
JHACCOLMALAS. pacTBOPOB COJIEN MHIAUKATOPAMHU IIP3, IIP5, IIP6
2.5 Knaccuduranms JlaGopaTopHas pabora Ne2. 2 JIP9, JIP14, MP4,
HEOPTaHUYECKUX KauecTBeHHbIE peakuuu Ha XIOpHUA-, MPS5, IIP1, TIP3,
COEMHEHUM U UX cynbar-, CcuiIMKar- ©W  KapOoHAaT- 11P4, IIP5
CBOMCTBA aHUOHBI
[Ipaktuyeckas pabora Ne3. Pacuer 2 JIP5, JIP9, MPA4,
2.6. XuMmuueckue CKOPOCTEHl ~ XMMHUECKOM  PEaKiuu. MPS5, IIP1, TIP3,
peakiuu VYupaxHenus Ha CMEILIEHUE [IP4, I[IP5
XAUMHYECKOTO PAaBHOBECHUSL.
OXUCIUTEHHO-BOCCTAHOBHUTEIIBHEIC
peaKIuu.
2 JIPS, JIPY, JIP14,
MP4,
PA3JIEJ 2 OPTAHUYECKAS XUMMUSI MP5, IIP1, IIP2,
I1IP3,
IIP4, IIP5, IIP6
2.4 AzoTconepikaime JlaboparopHas pabota Ne3. 2 JIP5, JIPY, JIP14,
OpPraHUYECKue KauectBennsie peakiiuu OEIKOB. MP4, MP5, IIP1,
COEIUHEHHNS. IIP2, IIP3, IIP4,
[Tonmumepsr. 1IP5, I1P6
HUTOI'O 12




SMETOIUYECKHE YKA3AHUS
Tema 1.1 OcHOBHBIEC MOHATHSA U 3aKOHbI XUMUU

IIpakTHyeckoe 3ansaTue Ne 1
PacueTsl Mo xuMu4eckuM ¢GpopMyJiaM U ypaBHe HUSIM

Leanb padoThbI: HAYYUTHCS OCYHICCTBIISITH PACUYEThl MO XUMHYECKUM (HOpMYIaM: HaXOJIUTh
OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO MAacCy, MacCOBBI€ [IOJIM 3JIEMEHTOB B CIIOKHBIX BEIIECTBAX;
penaTh 3a4a4u 0 XMMUYECKUM YPaBHEHUSIM.

Beinosnus padorty, Bl Oynere:

ymemu:

- CBSI3bIBATH: U3YYECHHBIH MaTeprall Co CBOEH MPpoeCcCHOHATBLHOM ACSITEbHOCTHIO;
- pelaTh: pacyeTHHIC 337aYd 0 XUMHYECKUM QopMyliaM U ypaBHEHUSIM.

MarepuajibHOe o0ecnieyeHue:

Koncmekre! neknuii, Tadmuna .M. Menaeneesa.

Iopsiaok BbINOJIHEHUs padOTHI:

1. Pemenue 3amay mo XuMu4decKuM GopMysiaM.

2. Pemienne 3a1a4 10 XAMUYECKUM YPaBHEHUSM.

3aganue Nel./[aabr GopMysIbl CIIETYIONMX BEIIECCTB

a) Caz(POy),

b) H,CO3

Onpenenute MOJEKYISPHBIE MACChl 3TUX BEIIECTB M MACCOBBIE JIOJIM KUCIOPO/a B HUX.

3aganume Ne2. MaccoBas pons azora 63,64%, wmaccoBas gons kuciaopoaa 36,36%.
Omnpenenute GopMyly BEIIECTBA.

Baganme Ne3*. KakoBa mpocreiimas (GopMylia BEIIECTBA, B KOTOPOM MAacCCOBBIE IOJIH CEPBI,
JKeJle3a M KMCIIOPO/Aa PaBHBI COOTBETCTBEHHO 24, 28 n 48 %.

PacueThl N0 XUMHYECKUM YPABHEHUSIM:

[lo ypaBHEHUIO XUMHUUYECKON PEAKIIMM MOYKHO Y3HATh:

a) KOJIMYECTBO PEArnpylOUMX BELIECTB M MPOIYKTOB PEAKIUU (YUCIO MOJIb OIPENENSIEM 10
ko3 (ppurenTam)

b) Macchl peareHTOB M MPOAYKTOB peakiuu M = M

¢) 00BEMBI, HO TOJIBKO JJISl Ta3000pa3HbIX IPOAYKTOB peakuuu V=Vy

AJITOPUTM _pellleHUSl Pacy€THBIX 3a1a4 C_ HCIO0Jb30BAHMEM VPABHEHMIl XMMMYeCKHX
peaKuumii:

1. CocraBuTh ypaBHEHHUE XUMHUUECKOW peakuuu (T.e. 00s3aTeNbHO — PacCTaBUTh
K03 (UITHEeHTHI!)

2. Hag cootBercTByroumMu (QopMyliaMu B YpaBHEHHUU 3alUCaTh KOJIMUYECTBEHHBIE TAaHHBIE O
BEILECTBAX C €IMHUIAMU U3MEPEHUs], KOTOPbIE U3BECTHBI MJIM UX MOKHO PacCuuTaTh, UCXOMS U3
YCIIOBHS 33[]a41, U HCKOMYIO BEJIMUMHY X TaKKe C eIMHUI[AaMU U3MEPEHUSI.

3. Tlog »tumMu QopMmynaMu 3amucaTh COOTBETCTBYIOIIME KOJIWYECTBEHHBIE BEJIHYMHBI,
3aJjaBaeMble CaMMM YPaBHEHHEM, TAKKE C €AUHUIIAMHU U3MEPEHUSL.

4. CocTaBUTh U PEUIMTH MPOMOPIIHUIO.

5. OopmuTh OTBET.

INPUMEP:

Paccuuraiite Maccy Bombl, KOTOpass oOpasyercs B pesyiabTaTe B3aumojehctBus 0,5 moib
OKCHJA aJTIOMUHUS C CEPHOU KUCIIOTOM IIPU HArpeBaHUMU.

. [IpounTaiite 3amauy.




. 3anunmre yciaoBue 3anaud. ([laHo, HailTH.)
o Janee pemaem 3aady COIIacCHO, UMEIOLIEMYCS Y Bac ajrOpuTMy.

JlaHo:
n(Al,03)=0,5 monb

Hatitu:

m(H,O) - ?

Pemenme:

n=0,5 moib X MOJIb
Al,03+3H,S0,=Al,(S0,)3+3H,0

n= 1 MoJIb 3 MOJIb
M =102 r/mo01b 18 r/monb
Pacdet MoseKkynsspHOl Macchl:
Mr(Al,O3)= 2¢27+316= 54+48=102
Mr(H,O)= 2+1+16=18

CoCTaBUTH U PENIMTH IPOIIOPIIUIO.
0.5 mosp=X MOJIb

1 monb 3 Monb
X moab = n(H,0) =0,5 Mot * 3 Moab= 1,5 MOJIB
1 mosb

Haiiném maccy Boapl.

m(H,0) =n(H,0) *M(H,O)

m(H,0) = 1,5 monb* 18 r/monb =27 T
Otsetr: M(H,O)=27 r

3aganue Ned. Omnpenenute o0bEM xopa (H.y.), HEOOXOOUMBIH I TodydeHus 634 T
XJopuaa atoMuHus o ypaBHenuto: 2A1 + 3Clo= 2AICk.

3aganue NeS. PaccumTaiiTe KOJTWMYECTBO BEIIECTBA W MAacCy JIMTHSA, HEOOXOIUMOTO st
peaKIuu ¢ KHCAopoaoM Maccoit 128 r mo ypasuenuro: 4Li + O,= 2L 0.

3ananue Ne6. Coxrm B u30bITke Kucimopona 0,4 monbs okcuaa yriepona (ll). Paccuuraiite
KOJIMYECTBO BEILECTBA: IMPOPEArHPOBABIIETO KUCIOpOJa U OOpPa30BaBIIETOCS B PEAKIIMU OKCHIA
yrepoaa (V).

Zaganme Ne7. Coxrmim B u30ObiTke kucinopoma 19,6 r CO. Paccuuraiite Macchl:
[POpearnpoBaBIIEro KUCIOpoaa U 00pa3oBaBIIerocst B peakiuu okcuaa yriepoaa (1V).

3aganme Ne8. Ilpu HarpeBanum mnepmanraHata kamuss KMnOg, oOpasyercs IHMOKCHA
Mmapranma, MnQOp, manranar kamust KoMnOs m xuciopon Oj. PaccumraiiTe mMacchl MPOIYKTOB
peakuuu, eciii Macca epMaHranaTa kajnus paBHa 15,8 1.

3ananue Ne9. Paccunraiite 00bEM BosIOpoa (H.y.), MOJYYEHHOTO MPU B3auMoaeicTBuu 13 r
[IMHKA C U30BITKOM COJISTHOM KHCJIOTHI.

3aganue Nel(. PaccumTaiiTe Maccy m koimdecTBo BeriecTBa (ocdopa, HeoOXoaMMOTO ISt
PEaKIHu C KUCIOPOaAOM 00BEMOM 5,6 I1.

®opma npeacTaBJIeHUS pe3yJibTaTa:

BeinmonHeHHbIe 3aaHUS.

Kpurepuun oOunmeHKH: OICHKA WHIUBHAYATbHBIX O0Opa30BaTENbHBIX JOCTHIKCHHH IO
pe3yabTaTaM TEKYIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUYHOW aTTeCTAllMU MPOU3BOJIUTCS B
COOTBETCTBUH C YHUBEPCATHHOM IIKATOM:



[IporieHT KauectBennasa OIlECHKA WHIUBU IyaJIbHBIX
pPE3YNbTAaTUBHOCTH | 00pa30BaTEIbHBIX JOCTHIKCHU I
(MpaBUJIBHBIX
OTBETOB)
6as (oT™MeTKa) BepOaIbHbII aHaIor
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOILO
70 +79 3 VIOBJICTBOPUTEIIEHO
menee 70 2 HE yAOBIETBOPUTEIHHO

Tema 1.2 Ilepuoanyeckuii 3akoH u nepuoanyeckasi cucrema /[.MM.Menneseena.
Crpoenne aToma

IIpakTuyeckoe 3anHsiTue Ne 2
CocTaBJ/ieHHEe 1€ KTPOHHBIX H 3JIe KTPOHHO-TPaf uuecKux (hopMy.1 AaTOMOB XUMHUYECKUX
3JIeMEeHTOB. XapaKTePUCTHKA 3JIeMEHTOB € Y4eTOM MeCTOHAXO0K/IeHUsI B e pUOIHYE CKOM
cucreme.

Leab paGoThbl: HAYIUTHCS COCTABIIATH 3JEKTPOHHBIE M AJIEKTPOHHO-Tpaduueckue (Gopmybl
aTOMOB XumHuyeckuX aneMeHToB. [lo mepuommueckor cucreme [[.M. Menneneesa onpenensirb
XapaKTepUCTUKY JIEMEHTOB C YYETOM MECTOHAXOXKJIEHUS B MEPHUOIUYECKOIN cucTeMe.

Bbinosinus padory, Bol Oynere:

YMETB!

- XapaKTepU30BaTh: SJIEMEHTHI MaJbIX MEPUOJOB IO UX MoJoxeHuto B [leproanueckoit
cucreme /.. MenneneeBa; o0me XMMHUYECKHE CBOMCTBA METAJNIOB, HEMETAILJIOB;

MarepuajbHOe o0ecneyeHue:

Tabmuna JI.11. MenaeneeBa, KOHCIIEKT JICKITUH.

3aganue:

1. CoctaBpTe »JJEKTPOHHBIE U DJIEKTPOHHO-Tpaduueckue QGopMyNbl, OXapaKTepu3yiTe
XAMHYECKUE CBOMCTBA 3JIEMEHTOB I10 IJIaHY.

Xox padoThI:

1. M3y4nTh IJIaH XapaKTePUCTHUKH XHUMHYECKOIo 3JieMeHTa.

I. CuMBOJI XMMHYECKOTO 3JIEMEHTA U €ro Ha3BaHHUE.

II. TlonokeHue XUMHUUYECKOTO BJEMEHTa B Mepuoauyeckor cucreme siementoB [[. .
MenpeneeBa:

1. ITOPSIKOBBIA HOMED;

2. HOMeEp NepHoJIa;

3. HOMEp TPYIIITHL;

4. noArpynima (riaaBHas Uil 1o0oYHas).

III. CtpoeHne aToMa XMMHUUYECKOTO 3JIEMEHTA:

3aps sapa aToMa;

OTHOCHUTENbHAsI aTOMHAsi MacCa XUMHYECKOTO JJIEMEHTA;

YK CJIO IPOTOHOB;

YU CJIIO DJIEKTPOHOB;

YHCJIO HEUTPOHOB;

YK CJIO0 3JIEKTPOHHBIX YPOBHEU B aTOME.
IV. DnexrpoHHas U 3IEKTPOHHO-Tpaduueckas GOpMyYIIbI aTOMa, €T0 BAJICHTHBIE AJIEKTPOHBI.
V. Tun XuMHYECKOTo 3JieMeHTa (METall WIIM HeMeTalll, s-, P-, d-wu f-amemenr).
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VI. ®opmynbl BBICIIETO OKCHJA M TMAPOKCHIA XUMHUYECKOTO AJIEMEHTA, XapaKTepUCTUKA UX
CBOICTB (OCHOBHBIE, KUCIOTHBIE HJIH aM(OTEpHBIE).

VII. CpaBHEHNE METAUIMYECKUX UM HEMETANIMUYECKUX CBOMCTB XMMUYECKOTO JIEMEHTA CO
CBOICTBaMU 3JIEMEHTOB-COCE/IEH 3a IEPUOJOM U MTOJTPYIIIION.

Hanpumep, nagum XapakTepUCTHKY XHUMHYECKOTO DJIEMEHTa C MOPSAKOBBIM HoMmepoM 15 u
€r0 COCIUHEHUSM I10 IOJOKEHUIO B Iepuoauyeckor cucreme anemeHToB JI. M. MenneneeBa u
CTPOEHMIO aToMa.

. Xumuyeckuii snemeHT HOMEp 15 - Docdop. Ero cumsoin P.

II. ®ocdop HaxomUTCs B TIIaBHOU MOATPYIIe V rpynmsl, B 3-M eproe.

III. 3apsg siapa aroma dochopa paBHa +15. OTHOCUTENBHAS aTOMHAs Macca docdopa paBHA
31. Snpo atoma comepxut 15 npotoHoB u 16 Helitporos (31 - 15 = 16). Atom ¢dochopa nmeer Tpu
SHEPIreTUYECKUX YPOBHS, Ha KOTOPBIX HAXOAATCS 15 21€KTpOHOB.

IV. CocraBinsieM 3JIEKTPOHHYIO M 3JIEKTPOHHO-Tpaduueckyto (GopMmysbl aToMa, OTMEYaeM €ro
BAJICHTHBIE JIEKTPOHBI.

Anexrpounas Gopmyna atoma docopa: 15°2522p®3s23p®

OnekTpoHHO-Tpaduueckas (opMyna BHEIIHET0O YpPOBHS aroma ¢ocdopa: Ha TpeTbeMm
HHEPreTUYECKOM YPOBHE Ha 3S-TIOJYPOBHE HAXOIATCS [JBa DJJIEKTpOHA (B OJHOM KIIETKE
3allMCHIBAIOTCS IBE€ CTPEJIKH, UMEIOIIME MPOTUBOIOJIOKHOE HANpaBJIEHUE), HA TPU P-MOAYPOBHE
HAXOJATCS TPHU 3JIEKTPOHA (B KAKIOW M3 TpeX KIETOK 3allMChIBAIOTCS MO OJHOM CTpenke, HMEIOT
OJIMHAKOBOE HampaBiieHNE).BalleHTHBIMU 3JIEKTPOHAMHU SBJIIOTCS JIEKTPOHBI BHEIIHETO YPOBHS,
TO €CTb IEKTPOHBI 35°3p°

V. ®ocop - Hemeramt. Ilockonbky B mocienHee moaypoBHeM B atoMe ¢ocdopa, KOTOpbIi
3aIOJTHACTCS SICKTPOHAMH, P -TIOAYPOBEeHb, D0OChOp OTHOCUTCS K CEMEHCTBY P-3JIEMEHTOB.

VI. Beicumii okcuna ¢ocopa P2Os mposiBiseT cBOWCTBAa KUCIOTHOTO OKCHIA. [ MIpOKcHI,
KOTOpBIM COOTBETCTBYET BbiciieMy okcunay, HzPOa, mposBisier coiictBa kuciothl. [loarBepaum
YKa3aHHbIE CBOMCTBA YPaBHEHMSIMH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIUM .

VII. CpaBHUM HeMeTaUTMYECKHE CBOMCTBA (ocdopa cO CBOMCTBAMH DJIEMEHTOB-COCEIEH 3a
MIEPUOJIOM U MOATPYIIION.

Cocenom (ocdopa o noarpymme siBisiercst a3ot. Cocemsimu gocdopa 3a MepuoIoOM SBISIETCS
kpemHuil u Cepa. Hemerammueckue CBOMCTBAa aTOMOB XMMUYECKUX JIEMEHTOB TTIaBHBIX MOATPYIIT
C pOCTOM NIOPAIKOBOIO HOMEpAa pacTyl B MEpUOAax M CHUKaloTcsid B rpynnax. Ilostomy
HeMeTaJIn4yeckue cBoiicTBa ocdopa Oosiee BhIPaKEHbI, YEM Yy KPEMHHS U MEHEE BBIPAKEHBI, YEM
y a30Ta U CepBhl.

1. Ilo muany jaaTh XapakTepucTHKY 3 XxuMu4deckuM 3jemeHtam Ilepuoamueckoi
cucrembl [[.. MenaeseeBa.

®opMa npeocTaBJICHUA pe3yJbTaTa

BelinoniHeHHOE ynipakHEHHE

Kpurtepuu oumeHKH: oOlleHKA HHIMBUAYAIbHBIX 00pa3oBaTeNbHBIX JOCTH)KEHHH IO
pe3ysbTaTaM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOYHON aTTECTalluy IPOM3BOJUTCS B
COOTBETCTBUM C YHUBEPCATBHOM IIKAIOM:

[Iponient KauyecTBeHHast  oleHKAa  MHIUBHUIYaTbHBIX
PE3YNBTaTUBHOCTH | 00pa30BaTEIbHBIX JOCTHIKCHHI
(MpaBUIIBHBIX
OTBETOB)
Oa (oTMeTKa) BepOanbHbIi aHaIor
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
70+ 79 3 VIOBJICTBOPUTEIIBHO
Menee 70 2 HE YJIOBJIETBOPUTEIBHO
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Tema 1.6 Xumuveckue peakuuu

IIpakTuyeckoe 3ansitue Ne 3
Pacuyer ckopocTeii XuMHYeCKUX peakuuil. Y IpaskHeHUs] HA CMellleHHue XUMHYeCKOro
paBHoBecusi. CocraBienne ypapueHuit OBP meTogom si1ekTponHoro 6ananca. OnpeneseHue
OKHCJINTEJIeH M BOCCTAHOBUTEJICH,

Leanb padoThI: pacCUYUTHIBATH CKOPOCTDH; OMPEACTATh 3aBUCHMOCTh CKOPOCTH PEAKIUH OT
pa3HbIX (PAKTOPOB; OMPENCNATh YCIOBUS TPOTEKAHHWS pEaKuid B HYKHOM HAalPaBJICHHUH.
VYpaBHUBATh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMH;  OMPEHCNATh  OKUCIUTENIb U
BOCCTaHOBUTEITb.

Bobinosnus padory, Bol Oynere:

ymems:

—  pacCUUTHIBATH CKOPOCTh PEAKIIUIA;

— OTIPEIECIIATh 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT Pa3HbIX (JAKTOPOB;

— OTIPEENATh YCIOBHS MPOTEKAHUS PEaKIMil B HY)KHOM HalpaBlICHUH;

—  ypaBHUBATh OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIC PEAKIUH;

- OTIPENIETISATh OKUCIUTETh M BOCCTAHOBUTENb.

MarepuajibHoe obecnevenue:

Tabmuma JI.11. MenaeneeBa, KOHCIIEKT JICKITUH.

3aganue:

I KoanexkruBHasi pa6ora (3a1a4u 1JIsi COBMECTHOIO pelle Hus):

1.  Paccumtaiite ckopocts peakuuu Nory + O222NO(rqs), eciin koHmenTparnus Oz 3a 10 ¢
n3mensercss oT 20 monb/n g0 30 MOJB/I. YBENMYMBACTCS WM YMEHBINACTCS CKOPOCTh
peakuuu?

2.  PaccumraiiTe, Kak H3MEHUTCS CKOPOCTh peakinu 2SO0z 2S0;, ecin

a) konneHTpanus SO3 ¢ 1 MOJIB/IT yBENMUUUTCS 10 3 MOJIB/I;

6) Temmeparypa cunsutcs Ha 30°C (TemreparypHbIil KoodduieHT 7=2).

3. VYxaxwute, Kakue (akropsl (Temmeparypa, JaBJeHUE, KOHIIEHTPAIIMK) U KaKUM 00pa3oM
(MOBBICUTHh WJIM TOHHU3UTH) HYKHO HW3MEHHUTh, YTOOBI CABHUHYTH BIIPABO XUMUUYECKOE
PaBHOBECHE CHUCTEMBI:

N, (ra3)+3H2 (ras) < 2NH; (ras) (AH = - 88 kxJI>x/M0IIB).

1. CamocTosiTebHAs padoTa (3a7a4u JAJIsl CAMOCTOSATEJILHOTO pelie Husl):

1.  Paccumraiite ckopocts peakuun 2C + Oz 2 2CO, ecnu konmeHtpauus Oz 3a 5 ¢
u3Mensiercss ot 20 MONB/T 10 5 MONB/I. YBETUYHBAETCS WM YMEHBIIAETCS CKOPOCTh
peakuun?

2.  PaccuuraiiTe, Kak m3MeHUTCS ckopocTh peakiuu 2C + O, 2 2CO, ecnu:

a) KOHIIEHTPALINIO KUCIOPOa YBEIUYUTh C 2 MOJIB/T 10 5 MOJB/T;

0) Temmeparypy CHU3HTH C 60°C o 20°C (TemmepatypHbIii KOA(DPUIIMEHT CKOPOCTH ATOM
peaKiuu NPHHSATH Y=2).

3. VYkaxwuTte, Kakue (HaKTOpHI (Temreparypa, AaBleHUE, KOHIICHTPAIIMU) U KakuM 00pa3om
(MOBBICUTh WJIM TIOHU3UTH) HYKHO H3MEHHUTh, YTOOBI CIBUHYTh BIIPaBO XUMHYECKOE
paBHOBECHE CHCTEMBI:

CHs+ 202 —» CO2 + 2H20  (AH = — 880 x/I»/mo1ib).

4. MeronoM DIeKTpoHHOro OamaHca paccTaBbTe KOA(MOUIIMEHTHI B  YpaBHEHHSIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI:

C+H,=CH,

Hg(NO3); =Hg + NO;, + O,

K2MnQO4 + H,O = KMnO4 + MnO; + KOH
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K2S03 = KyS04 + K>S
Zn + KNO3 + KOH = K»ZnO; + NH3 + H,O
AgO =Ag + 0

®opma npecTaBIeHUs pe3yabTara:

BeimonHeHHbBIC yIIpaXXHEHHS U TPOU3BEACHHBIE PACUETHI.

Kpurepuu oumeHKH: OIGHKA WHIMBUIYATbHBIX 00pa30BaTEIbHBIX JTOCTHXKCHUU T10
pe3yabTaTaM TEKYILLEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOUHOM aTTeCTallMy MPOU3BOJUTCS B
COOTBETCTBUH C YHUBEPCAITHHOM IIKAJIOM:

[poueHT KauecTBeHHass ~ OIICHKA  WHJWBHJIyaIbHBIX
pPE3YNIbTAaTUBHOCTU | 00pa30BaTEIbHBIX JOCTHIKCHHU I
(TpaBUIIBHBIX
OTBETOB)
Oas (OTMETKA) BepOAbHBIN aHAJIOT
90+ 100 5) OTIMYHO
80 + 89 4 XOPOIIIO
70 =79 3 VIIOBJICTBOPUTEIIEHO
menee 70 2 HE yIOBIETBOPUTEIHHO

Tema 1.4 Bona. PacTBopbl. e KTPOIUTHYECKAS] TUCCOIUAIIS .

JladopaTopHasi paGora Ne 1
Peaknnn noHHOro 0oo6MeHa. McnbITaHHe PacTBOPOB COJIEii HHIUKATOPAMH.

Heab padoTbl: onpeneisTh Cpely pacTBOPOB BEUIECTB; COCTABJIATH YPAaBHEHUS peakiuil B
MOJIEKYJSIPHOM W HOHHOM BHJIE; MPOBOJMTH PEAKIUU B3aUMOJEHCTBHUS COJIell C KUCIOTaMu,
ETI0YaMU M MEXTy COOOM.

Bobinosnus padory, Bol Oynere:

ymemb:

— ONPENEINIATh XapaKTep Cpeibl B BOJHBIX pACTBOPAaX HEOPraHUUYECKUX COETUHEHUI.

MartepuajibHoe oOecnedeHue:

PeakTuBHBIA mITaTUB € HAOOPOM pEAKTUBOB (ILEJIOYM, KHUCIOTBI, COJIM), WHIUKATOPHI,
POOUPKH, MUIIETKH, IPOMBIBAJIKA C TUCTUIUINPOBAHHON BOJOH.

3ananue:

1. BcnoMHUTB MpaBuiia 1o TeXHuke 0€30MacHOCTH IPU MPOBEICHUH JTa00PaTOPHBIX paboT.

2.IIpounTaTh MHCTPYKIHMIO IO TPOBEJCHHUIO OMBITOB.

3.IIpuroToBUTh HEOOXOJMMYIO XMMHUECKYIO IOCYLy M 0OOpynoBaHUE IS MPOBEACHHUS
OTIBITOB.

4.11poBecCTH OIBITHI.

5. Ogopmuth 1a00paTOPHYIO PAbOTY.

XOJ1 PABOTBI:
Onvim Ne 1. B3aumooeiicmeue Kuciom u 0CHOBAHUIL (PeaKyus Helumpanu3ayuu).

[Topsinok BBIOTHEHUS pabOTHI:

1. Haneiite B mnpobupky 5-10 xamens pacTtBopa meiaoun W 1-2 Karm pacTtBopa
denondranenna. Habnronaiite n3MeHeHUE 1IBETA.

2. 3arem poGaBmsiite mo 1 kame pactBopa kuciaoTel (HCI wmm HySO.), BerpsixuBas
npoOupky. OTMETbTE HM3MEHEHHE I[BETa C MAJIMHOBOIO JO OCECIBETHOIO IOCIE MPUOABICHUS
HEKOTOPOTO KOJMYECTBA KHCIIOTHI.
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3. [Touemy pactBOp obecuBETHIICS HE cpa3y?
4. HanunmTe ypaBHEHHE PEAKIIMU B MOJICKYISIPHOM U HOHHOM BHU/IE.
5. CnenaiiTe BEIBOJ O TOM, 4TO 00pa3yeTcs B pe3ylbTaTe peakiuu HeHTpaau3ammi.

Onvim Ne 2. /leiicmeue na pacmeopul coneii pacmeopamu uienoyeil.
[TopsmoK BBITIOJIHEHHS ONBITA!
1. B oy npobupky Hajieiite 5-10 kamens pactBopa conu xenesa (I1)-(FeCk), B apyryro
comu meau (I1)-(CuSOy).
2. B 06e nipobupku 1o karuism npuimBaite pacteop menoun (KOH umn NaOH).
3. HabGmomaiiTe o6pazoBaHue 0CaikoB Oyporo u rojryooro Ijperta.
4. Hanuumre ypaBHEHMS peakluil B MOJIEKYJISIPHOM U HOHHOM BHUJIE.
5. Cnenaiite BBIBOJI O B3aMMOJICHCTBUHU COJIEN CO LIETOYAMU.

Onvim Ne 3. /lelicmeue na pacmeoput coneil pacmeopamu Kuciom.
[Topsinok BEITIOTHEHUS ONBITA:
1. B mpo6upky Hanelite 10 kanens pactBopa cojibl — kapoonara Hatpus Na,COs.
2. Jlo6aBbte mo Karuisim pactBopa kucinotsl (HCI wim HaSOy).
3. HaOmromatiTe BBIAEIIEHUE Ta3a.
4. HanucaB ypaBHEHHE peakUHUHM B MOJIEKYIIPHOM M MOHHOM BHJE, OOBSICHUTE, ITY3bIPHKU
KaKoTO Ta3a BBIJICJISIOTCSL.
5. CrmenaiiTe BEIBOJ O B3AaUMOJEHCTBHUHU COJIEN C KUCIIOTaAMMU.

Onvim Ne 4. B3aumooeiicmeue coneii mexicoy coooi.

[TopsimoK BBITTOJIHEHUS OIbITA!

1. Haneiite B mpoOupky 2-3 karu pactBopa coiu Ph(NO3), (Pb(CH3;COO),) u npuneiite 1-2
Karui pactBopa noausa kaaus Kl. HaGmogaiite oOpasoBanue sxentoro ocaaka noauaa ceuuia (1)
Pbls.

2. HanunmTe ypaBHEHUWE PEaKIMH B MOJEKYISPHONH M HOHHOU (hopMax, OTMEThTE IIBETa
00pa30BaBIIMXCSI OCAKOB M MCXOJHBIX PACTBOPOB M Ha3BAHUS BEIIECTB.

3. CumenaiiTe BEIBOJ O B3aUMOIEHCTBUHU COJIEH.

Onvim Ne 5. /leiicmeue pacmeopoeé coneil, Kuciom u uieanoyei na unoukamopwlt. I'uoponus

conei

[Topsimok BBIONHEHUS paOOTHI:

1. Ha monocky yHHBEpcaJlbHOW WHIMKATOPHOW OyMakku HaHecuTe mo 1 Karuie pacTBopa
comsiHort wiam  ceprorr  kucinotel (HCI H»SO4), pactBopa menoun (KOH wmmu NaOH) u
TUCTHJUTMPOBAaHHON Bonbl. OTMEThTE LBET, 3anuunmrte B Tabmuiy. [lo mkamne yHuBepcanbHOMN
WHJIUKAaTOPHOM Oymaru onpezaenute 3Hauenue PH pacTBoOpoB, 3aluIMTE B TAOIUILY.

2. B ogny mpoOupkKy HaneiTe 5 kamenb KUCIOThl (JIF000i), BO BTOPYIO MPOOUPKY 5 Karenb
pacTBopa IIeNOYd, B TPETHIO IUCTUIUIMPOBAHHBIA BOABI. J[00aBbTe BO BCce MPOOHPKHA HEMHOTO .
H,0 u o 1-2 xanm pactBopa denongranienna. OTMeThTE IIBET pacTBOpa. 3alUIIUTE B TAOIHUILY.

3. Ha momocky yHWBepCalbHOW WHIWKATOPHOW OyMa)XKd HaHECHUTe 1Mo | Kamje pacTBopa
AbL(S04)3 (FeCl, Fex(SO4)s3, FeSO4), pactBopa Na;CO3 (K2CO3, NaCH3COO) u pactsopa NaCl
(KCI, Na;S04). Ormersre 1BeT, 3anunmre B Tabnuiy. [1o mkane yHuBepcalbHONW MHIUKATOPHON
Oymaru ornpezaenute 3HaueHue PH pacTBOpOB, 3aMUIIMTE B TAOIUILY.

4. CnenaiiTe BbIBOJ O JCMCTBUYM PacTBOPOB BEIIECTB HA MHIMKATOPHI, ONPEIEIUTE PEAKIUIO
Cpelibl PaCTBOPOB, YUUTHIBAsL, uTO Npu PH = 7 — cpena HeliTpanbHas, npu pH>7 — cpeaa mienoyxas,
a mpu PH<7 — cpena kucnas. 3amoJHUTE MOCICTHUN CTOIOCI] TaOIUIIBI.

5. Ilo 3HaueHUIO Cpesibl pacTBOPOB 3aMOJHUTE B TAOIUIIE CTPOKU CTOJIOIA, YKa3bIBAOIIETO Ha
[BET MHAWKaTOpa (eHoidramernHa B pacTBopax cojeil. IloarBepanTe CBOM BBIBOIBI ONBITHBIM
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nyreM. B Tpu mnpobupku HamelTe N0 S5 Kamelb pPacTBOPOB COOTBETCTBYIONMX COJIEH,
ucrnonb3dyeMbix B 1. 3. Jlo6aBeTe BO Bce mpobupku HemHoro A. HpO u mo 1-2 kammm pactBopa
denondranenna. OTMeTHTE IIBET paCTBOpA.

6. HanmuumTe ypaBHEHUSI SJIEKTPOJIMTUUECKON TUCCOIMAIl MU KaXKI0TO U3 BEILECTB.

7. OOBsicHUTE, MPUCYTCTBUEM KaKWX MOHOB OOYCIIOBJICHBI KHCIIasi Cpela U IIEIOoYHas cpeaa
pPacTBOPOB.

8. Hamummre ypaBHEHUS peakuii THAPOIIM3a COJIeH B MOJICKYISIPHOM ¥ MOHHOHU (popmax.

Tabnuia HaOIHOICH WA :

dopma mpeI0CTABJIEHHS pe3yabTaTa
(Otuer o mpojienanHoOl paboTe, BHIBOJIBI HA KAXKIIBIM OMBIT, 3aMI0JHEHHAs TaOIHIa, BEIBOJ 1O
BCEi1 J1abopaTopHOil padoTe)

[{Ber nHMKaTOpa pH pactBopa
(Mo mKaje yHUBED.
WHJIMKAT. OyM.)

PactBop
BEILECTBA ®enondranenn YHuBepcanbHbIN

Cpena
pacTBOpa

HCI (H2S04)

KOH (NaOH)

H,O

A|2(SO4)3 (FeCI3)

Na,COs3

NaCl (N&2804)

Kpurepuu omeHKH: OIl€HKA HMHIMBUAYAIbHBIX 00pa30BaTENbHbIX JOCTH)KEHHH IO
pe3ysbTaTaM TEKyIIEro KOHTPOJISA YCIIEBAEMOCTH U IIPOMEXKYTOYHON aTTECTalluy NPOM3BOJUTCS B
COOTBETCTBUU C YHUBEPCAIBHOMN IIKAJION

[poueHT KadecTBeHHass  OleHKAa  WHAWBHIyaJbHbBIX

PE3yIBTATUBHOCTH | 00pa30BaTEIbHBIX JOCTHIKEHU I
(MpaBUIJIBHBIX
OTBETOB)
0amt (oTMeTKa) BepOATBLHBIN aHAJIOT

90 + 100 S) OTJIMYHO
80 + 89 4 XOPOIIO
70 +79 3 YAOBIIETBOPUTEIBHO
MeHee 70 2 HE YIOBJIETBOPUTEIBHO

Tema 1.5 Kiaccud uxanus Heopranmie cKHX coeIMHe HMIl M MX CBOMcTBA

JladopaTopHasi paGora Ne 2
KauecTBeHHBIE peaKkIUuH HA XJIOPU/-, CYJIb(aT-, CAITUKAT- U KAPOOHAT- MOHBI.

Hesap padoThI: HAYUYUTHCA COCTABIIATH YPABHEHMS PEAKUMN B MOJICKYJISPHOM U HOHHOM
BHJIC; MPOBOJUTH PEAKIUU B3aUMOJICHCTBHUS COJECH C KHCIOTAMH W MEXIy COO0OI; MPOBOAUTH
Ka4eCTBEHHBIC PEAKIIUH B3aMMOICHCTBHUSI Ha HA XIIOPHU -, CYTh(aT-, CHINKAT- U KapOOHAT-aHUOHBI.

Brinosnus padory, Bel Oyaere:

YMETh:

- COCTaBJISITh YPABHEHU S PEAKIUI B MOJIEKYTISIPHOM U MOHHOM BUJIE;
- MPOBOJIUTH PEAKIIUH B3aUMOICHCTBHS COJIEH C KUCIOTAaMH U MEXKTY COOO0M;
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—  MPOBOJUTH KAYECTBEHHBIE PEAKIMU B3aUMOJACUCTBUS Ha HA XJIOpU[ -, CylIb(ar-, CUITUKAT-
1 KapOOHAT-aHUOHBI.
MarepuajbHoe obecniedyeHnue:
PeakTuBHBIN MITaTUB ¢ HAOOPOM PEaKTUBOB (IEJIOYH, KACIOTHI, COJIN ), TPOOUPKH, TTUTIETKH.
3aganue:
1. BcrmioMHUTE TTpaBuJIa MO TEXHUKE 0€30TIaCHOCTH NP MPOBEICHUH JTa00PaTOPHBIX padoT.
2.TIpounTaTh MHCTPYKLHIO MO MPOBEACHUIO OIBITOB.
3. IIpuroToBUTh HEOOXOAMMYIO XUMHYECKYI0 HOCYAy U OOOpYIOBaHHE Uil IMPOBEICHHS
OTIBITOB.
4.1IpoBeCTH OIIBITHI.
5. Ogopmuts nabopaTopHyro padory.
XO PABOTBI:

Onovim Ne 1. O6napyscenue xnopuo-anuona Cl.

[Topsinok BEITIOTHEHUS ONBITA:

1. Haneiite B mpobupky 2-3 kamau pactBopa comu NaCl (KCl uwam pactBopa consHON
kucnotel HCl) um mpuieiite 1-2 kamumm pactBopa Hutpata cepedpa AgNOs. Habnronpaiite
o0pa3oBaHue 0eJI0ro TBOPOKUCTOTO ocaika xiaopuaa cepeopa AgCl.

2. HanmunomTe ypaBHEHHE peaklMM B MOJICKYJSIPHOH M MOHHOW (opMax, OTMEThTE I[BETa
00pa30BaBIIMXCSI OCAKOB M MCXOJHBIX PACTBOPOB M Ha3BAHUS BEILECTB.

Onvim Ne 2. Oonapyscenue cyrvpam-anuona S04+

[TopsimoK BHITIOJIHEHHS OIIBITA!

1. Haneiite B 1poGupKy 2-3 Kalum pactBopa, coxepxkaiero cyibdar-annon SO42 (NaySOs,
ZnS0y4, FeSO4, H2SO4 u T.11.) 1 npuitelite 1-2 kanm pactBopa xiopuaa 6apust BaCly. Habmronaiite
oOpa3zoBaHue 0eI0T0 KpUCTALTHYECKOTO ocanka cyimbdara O6apus BaSO,.

2. HamummTe ypaBHEHHME peakii¥ B MOJICKYISPHOW M HMOHHOHN (opmax, OTMETHTE I[BETa
00pa30BaBIIMXCSl OCATKOB M MCXOJHBIX PACTBOPOB U HAa3BaHUs BEIIECTB.

Onwvim Ne 3. O6napyscenue cunukam-anuona SiOz>".

[TopsimoK BHITIOJIHEHUS OIBITA!

1. Haneiite B mpoGHpKY 2-3 KaILTH pacTBOpa, COJepsKaIero cuiankar-anuon SiOs?~ (NaySiOs,
K5SiO3 u T.m. Min Kiel CUIMKATHBIN KaHICIAPCKUI) M mpuieiiTe 1-2 Kamim pacTBopa COJISTHOM
HCI unu cepnoit kucnorsl H;SO4. Habmronaiite oOpa3oBanue kpemuueBoit kucinotel HySiO3 B BUe
CTYIHS WK OCITBIX XJIOTTBEB.

2. HanuumTe ypaBHEHUE peaklMU B MOJCKYISPHOW M HOHHOW (opmax, OTMEThTE I[BETa
00pa30BaBIIMXCSI OCAIKOB M MCXOAHBIX PACTBOPOB M HA3BAHUS BEILECTB.

Onvim Ne 4. Oonapyscenue kapoonam-anuona CO3>.

[Topsiiok BHITIOTHEHUS ONBITA!

1. Haueiite B ipoGHpKy 2-3 Kalik pacTBOpa, coxeprkariero kapoonar-annon COz> (NayCOs,
K2CO3, NaHCO3 u T.1m.) m npuneiite 1-2 karmmu pactBopa consHoit HCI mnm cepHoit kucioThr
H,SO4. HabmromaliTe BhIIeTIeHNE My3bIPHKOB Ta3a. Kakoit ra3 Beiiensercs?

2. HanunmTe ypaBHEHHE pEaKlMM B MOJCKYISIPHOW M HMOHHOW (opMax, OTMETHTE I[BETa
UCXOJHBIX U 00pa30BaBILMXCS PACTBOPOB U HAa3BAHMSI BEIIECTB.

®opMa npeocTaBJICHUA pPe3yJbTaTa
Otuer o mpoaenaHHoOW paboTe, ypaBHEHUE pPEaKUMHM B MOJIEKYISPHOH M MOHHOH (opmax,
BBIBOJIBI HA KaXBIH OIBIT, BBIBOJI 110 BCEH JIaOOpaTOpHOM padoTe.
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Kpurepun oOuleHKHM: OIICHKA HWHIUBUIYAJIbHBIX OOpa30BaTENbHBIX JOCTH)KEHUH 110
pe3ynabTaTaM TEKYLEro KOHTPOJSA YCIIEBAEMOCTH M IIPOMEXYTOYHOM aTTeCTallMU IIPOU3BOJUTCS B
COOTBETCTBHUM C YHUBEPCAIBHOMN HIKAJION:

[poreHT KauecTBeHHast ~ omeHKa  WHIMBUAYATbHBIX

PE3YIBTAaTUBHOCTH | 00pa30BATEIIBHBIX TOCTHKESHUM
(TpaBUITBHBIX
OTBETOB)
6arm1 (oTMeTKa) BepOaNbHBIN aHaJIOT

90 + 100 5 OTJINYHO
80 + &9 4 XOpOLLIO
70 =79 3 YIOBJIETBOPUTEIBHO
MeHee 70 2 HE Y/IOBJIETBOPUTEIHHO

Tema 3.4 AzoTcoaep:xkanme opranndeckue coeauHeHus. [loaumepsl.

JlabopaTopHasi paGora Ne 3
KauecTBeHHBIE peakuuu Ha 0eJIKU
eab padoTwbi:
1. HayuuThcsi MpOBOAUTH HECTIOKHBIE PEAKIINU TTO OOHAPYKEHUIO Oellka B 00BEKTax;
2. HayunThcs onpenensiTs Mo MOSBICHUIO COOTBETCTBYIOIETO OKPAIMBAHUS pa3nyus Oenka
B 00BEKTax
Brinosinus padory, Bel Oyaere:
YMETB!
— [IpoBOIUTH HECTIOKHBIC PEAKITUH 110 OOHAPY)KEHUIO OelIKa B 00BEKTaX;
—  HayuuTscs onpenenars N0 MOSIBJIEHUIO COOTBETCTBYIOIIETO OKpAIMBaHUS HaJIHM4ne Oeika
B O0BEKTax;
MarepuajibHoe obecneyeHmne:
- PeaKTUBHBIN IITATHB;
- IpoOUpPKH;
- HarpeBaTeJIbHbIN AJIEMEHT;
- pacTBOpHI OeKa;
PacTBopsl THApDOKCHAA HATPUS WM Kanus, cyiabdara Meau (CONM TSDKEIBIX METaJIOB
(HampuMep, CBUHIIA),
- KOHIICHTPUPOBAHHAs a30THAS KUCJIOTA;
- IUCTUJUITMPOBAHHAS BOJIA.
3aganue:
1. BcnoMHUTH MpaBuiia 1o TeXHUKe 0€30MacHOCTH PH NP OBEACHUH JTaOOPAaTOPHBIX paboT.
2.IIpounTaTh MHCTPYKIIHMIO IO TPOBECHHUIO OMBITOB.
3. IIpuroToBUTH HEOOXOJMMYIO XUMHYECKYI0 MOCYQy M OOOpyIOBaHHME JUIsl MPOBEIEHUS
OTIBITOB.
4. TIpOBECTH OTBITHI.
5. Ogopmuth 1a00paTOPHYIO PAOOTY.
Iopsiiok BHINOJHEHUS] PAGOTHI :
1. M3yunTe mopsiioK BHIOJIHEHUS ONIBITOB
2. CocTaBbTe ypaBHEHUS PEaKUHil K KaKIOMY OIIBITY.
3. CnenaiiTe BBIBOABI 11O paboTe

Xoxa padoThI:
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I{BeTHBIE peakunu 0eJIKOB
B tpu npoOupxku Hanelte no 0,5 Mi pacTBopa SMYHOTO OelKa.

OmnbiT Nel. O0Hapy:keHMe MeNTUIHBIX CBsA3eil (OnypeToBasi peakius)
B niepByto mpoOupKy Hane#Te mo Heckosbko Kamens menodn (KOH umu NaOH) u pacteopa
CuSQOg4. Habnromaiite mosiBICHIE KPACHO-(DHOJICTOBOTO OKPAIMBAHMSL.

OnbiT Ne2. O0Hapy:xeHHe 0eH30IbHBIX KOJIel (KCAHTONMPOTEMHOBAS PeaKIusl)
Bo BTOpYIO MpoOHpKy 10710aBhTE HECKOJIBKO KaIlellb KOHI[EHTPHPOBAHHOM a30THOM KHCIIOTHI
HNO3 (Ocroposkuo!). Habnromaiite mosiBiieHrE APKO-3KEITOTO OCaaKa, JOKA3bIBAIOMICTO HAINYNE
OEH30JIbHOTO KOJIbIIA B MOJIEKYIIEe OeKa.

OnbiT Ne3. O0Hapy:keHHe cepbl B MoJIeKYJIax 0esika (Cyab( ruipujibHasi peaxius)

1. B TpeThto mpoOUpKy 10OABBETE HECKOJIBKO Kamelb pacTBopa arerara csunia (11)-
(CH3COO),Pb u menoun, Harpeiite. Habmogalite BeIageHne uepHOro ocaaka PbS.
JloKa3bIBaroIero Hajau4ue cepbl B MOJIEKyle Oerka.

2. Crienaiite 3aKIIOUYEHHE O PeaKIUsIX OOHapyKeHHs Oenka B 00BEKTaX.

®opma npeacTaBJIeHAS pe3yJibTaTa:

Otyer o mpojnenaHHOW paboTe, ypaBHEHHE PEAKIIMU B MOJICKYJSIPHOH W MOHHOH (opMmax,
BBIBOJIBI HA KQXBIH OIBIT, BRIBOJ IO BCEH 1abopaTtopHOil padoTe.

Kpurtepuun oumeHKH: OIlEHKA WHIMBHUAYATbHBIX 00pa3oBaTeNbHBIX JOCTH)KCHHH IO
pe3yabTaTaM TEKYILEro KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTeCTallMy MPOU3BOJIUTCS B
COOTBETCTBHUU C YHUBEPCAIBHOM HIKAJIOM:

[Tpouent KauecTBeHHass ~ OmeHKa  WHIWBHIYATBHBIX

PE3YIBTAaTUBHOCTH | 00pa30BaTENbHBIX TOCTHKEHUM
(MpaBHJIBHBIX
OTBETOB)
Oa1 (OTMETKA) BepOaNbHBIN aHAIIOT

90 + 100 5} OTJINYHO
80 + 89 4 XOPOIIIO
70 =79 3 VIOBJICTBOPUTEIIEHO
menee 70 2 HE YJIOBJICTBOPUTEIIBHO
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