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Metoanyeckue yKa3aHus 1O BBIMOJIHEHHUIO TPAKTUYECKUX U J1a00OpaTOPHBIX paboT pa3paboTaHbl Ha
OCHOBE paboueil mporpaMmsbl y4eOHON JUCHMILIUHBL « XUMUS».
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CIIELMAIMCTOB CPETHETO 3BEHA.
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1 MOACHUTEJIBHASA 3ATINCKA

Paboueld mporpammoii y4eOHOW TUCHMIUIMHBI «XUMHS» HTPEIyCMOTPEHO NPOBEICHUE
MIPAKTUYECKHUX U JTAOOPATOPHBIX 3aHITHMA.

CocTtaB M cojepkaHue MPaKTUYCCKUX/Ta0OPATOPHBIX 3aHATHH 10 00IIeo0pa3oBaTebHON
MOATOTOBKE HaIpaBlieHbl Ha peanu3anuio denepasbHOr0 rocyaapcTBEHHOTO 00pa30BaTEIBHOIO
CTaHJIapTa CpeIHero o0IIero o0pa3oBaHums.

Benymeit tuaakTH4eckon 1eNblo MPaKTUUYECKUX 3aHATHH ABiseTcss GopMUpOBaHUE YUeOHBIX
MPAKTUYECKNX YMEHUH (yMEHMI pemarh 3aJa4d 10 OWOJIOTHH, XHMHHU), HEOOXOIUMBIX B
nocieayromeil y4eOHOM JAeATeIbHOCTH IO €CTeCTBEHHOHAYYHBIM, 0oO0enpodeccuoHaIbHbIM
JUCLIUIUTUHAM.

Benymeit nupaktudeckoil Lenbi0 JIaOOpaTOPHBIX 3aHATHH SBISETCS 3KCIEPUMEHTAIbHOE
MIOATBEP)KIEHUE W  NPOBEpPKAa  CYUIECTBEHHBIX TEOPETHUYECKUX  IIOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH ).

B pamkax mpakTHYecKoro/nabopaTopHOro 3aHATHS OOYYalOUIHecs MOTYT BBIIOJHATH OJHY
WJIM HECKOJIBKO MPAaKTUYECKUX/Tab0paTOpHBIX padoT.

ConepxaHne MpaKTUYECKUX/paboT OPUEHTHPOBAHO HA (DOPMHUPOBAHME YHUBEPCATHHBIX YIEOHBIX
JIEVICTBUM:

Juunocmuoix:

JIP5- chopMHUPOBaHHOCTH OCHOB CaMOPa3BUTHSI U CAMOBOCIIUTAHUS B COOTBETCTBHU C OOIICUYESIIOBSUSCKUMU
HECHHOCTAMHU W HACATIaMU T'PAXIAHCKOI'O OGHICCTB&; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOHTCJII)HOI‘/'I,
TBOPYECKOW U OTBETCTBEHHOU IEATEIBHOCTH;

JIP9- roTOBHOCTH M CITOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIE CaMO0Opa30BaHMIO, HA MIPOTSKSHUH BCEU
KHU3HHM; CO3HATENIbHOE OTHOIIGHHWE K HENpPEephIBHOMY OOpa30oBaHUIO KakK YCIOBUIO  YCIHEIIHON
npoecCHoHaIbHON M OOIIECTBEHHO IEATENbHOCTH;

JIP14 - copMHpPOBAHHOCTH SKOIOTHYECKOTO MBITILICHHSI, TOHUMAHUSI BIMSHHS CONUATHHO-3KOHOMHYECKUAX
MIPOIIECCOB HAa COCTOSHUE MPHUPOJIHON U COLMAIBHOMN Cpelibl; IPHOOPETESHHUE OIBITa SKOJIOTO-HAITPABICHHOM
JIeSITENIbHOCTH;

Memanpeomemmnbwix:

MP4- TOTOBHOCTP M CIIOCOOHOCTh K CaMOCTOSITENbHONH HH(POPMAIIMOHHO-TIO3HABATEIHHOM
NeSITeNIbHOCTH, BJIa/ICHUE HaBbIKAMH IOJTY4YE€HHUS HE0OX0IuMOM MH(OpMALUK U3 CIOBapei pa3HbIX
TUTIOB, YMEHHE OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHUKAX UH(OPMALINU, KPUTUIECKH OLICHUBATh
U UHTEPIPETUPOBATh HH(OPMALINIO, ITOJIyYaEMYIO U3 PA3INYHBIX HCTOYHUKOB;

MP5- yMeHHE HCIONIb30BaTh CpeAcTBa WH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOIIOTUMN
(mamee - UKT) B pemieHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX WM OpPraHU3AI[MOHHBIX 3a71a4 C
coOoiIeHMeM TpeOOBaHUN SPrOHOMMKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OpPMaIIMOHHON 6€3011aCHOCTH;

B pe3ynbrate ux BHITOTHEHUS TOIKHBI OBITH CHOPMUPOBAHBI MPEMETHBIE PE3YIbTATHI:
ITP1- copMUPOBAHHOCTH MPEJCTABIEHUN O MECTE XUMUU B COBPEMEHHOW HAYYHON KapTHHE MHPA;
MMOHMMAaHHUE POJIM XUMHUU B (OPMUPOBAHUU KPYTro30pa U (HyHKIMOHAIEHON TPAMOTHOCTH YeTIOBEKa
JUISL peIIEHUs MPAKTHYECKUX 3a/1a4;

[1P2- BnageHHE OCHOBOMOJIATAOIIMMUA XUMHUYECKUMH TIOHATUSAMH, TEOPUAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

[1P3- BiajgeHUWE OCHOBHBIMM METOJAMH HAy4YHOTO II03HAHMS, UCIOIB3YEMbIMU B XHMUU:
HabIt0/IeHne, ONMcaHue, U3MEpEeHUe, SKCIIEPUMEHT; YMEHUE 00padaThiBaTh, OOBACHATH PE3YyIbTaThI
MPOBEJICHHBIX OIBITOB UM JIelaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTH TPHUMEHSATH METOIBI
ITO3HAHMS IPU PEIICHUH MPAKTUYECKUX 3a7a4;

[1P4- copMHUPOBAHHOCTH YMEHHS JaBaTh KOJIUYECTBEHHBIE OIEHKH W MPOBOAHMTH PACUEThI I10
XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM;

[1P5- BnajieHre MpaBUIIAMHA TEXHUKU 0€30MaCHOCTH MIPU UCIIOJIF30BAHUN XUMUYECKUX BEIIECTB;
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[1P6- chopMHUPOBAaHHOCTH COOCTBEHHOW MO3MIIMM MO OTHOUICHHIO K XMMHUYECKOH WH(popMamuy,
MOJTY9aeMOil U3 Pa3HBIX HCTOYHUKOB.

BeimonHeHne MpakTHYeCKUX/Ma0opaTOpHBIX paboT TO Y4eOHOH IMCHUITIMHE <« XHMUS
HAIPaBJICHO Ha:

- 0000meHne, CUCTEMaTH3alMIo, YIIIyOleHue, 3aKperuleHHe, pasBUTHE M JICTAIN3AIUI0
MOJTyYCHHBIX TEOPETUUECKUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOM JUCIUIUINHEL,

- (QopmupoBanue yMeHUIl NPUMEHATH MOJIYYEHHBIC 3HAHUS HA MPAKTHKE, PEATH3ALUIO
€IMHCTBA UHTEIUIEKTYaJbHOW U MPAKTHUECKON ACATEIbHOCTH;

- ¢opMupoBaHME W pa3BUTHE YMEHHMH: HaOIIONaTh, CpPaBHUBATh, CONOCTABIATH,
aHaIM3UPOBaTh, JeNaTb BBIBOJB M OOOOIIEHHS, CaMOCTOATEIFHO BECTU HCCIICAOBAHMA,
MOJTb30BATHCS PA3IMYHBIMU NIPUEMaMHU U3MEPEHHH, OOPMIISATh Pe3yIbTaThl B BUIE TAOIUII, CXEM,
rpaduKoB;

- IpUOOpeTEeHNEe HAaBBIKOB PA0OTHI C Pa3ITUYHBIMU MPHOOPAMH, armnaparypoi, yCTaHOBKaMH U
JIPYTUMH TEXHUYECKUMHU CPEICTBAMH IS TPOBEICHUS OIBITOB;

- BBIPa0OTKY NPH PEHICHUH IOCTABJICHHBIX 3a/ad NMPO(PECCHOHAIBFHO 3HAYMMBIX KadyecTB,
TaKHX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsI HHUIATHBA.

I[pakTryeckue/nabopaTopHble 3aHATUSL MPOBOAATCS ITIOCIE COOTBETCTBYIOIICH TEMbI, KOTOpAs
o0ecrieurBaeT HaJTMYKe 3HAHUH, HEOOXOIUMBIX JIIS BBITOJTHEHHS TIPAKTHYECKUX PalboT.



2EPEYEHb IPAKTUYECKHUX/JIABOPATOPHBIX 3AHATHI

Conep:xkanue TeMmbl npakTudeckux/nadoparopubix | Koauu Ilnanupyembie
00yueHus 3aHATHII €CTBO pe3yJabTaThl
JacoB 0CBOEHHUS
10 JIPS, JIPY, JIP14,
MP4, MP5, IIP1,
Pazgen 1. HEOP'TAHUYECKAS XUMMUSI 11P2, I1P3, I1P4,
IIP5, IIP6
2.1 OcHoBuble onsaTus | [Ipaktuueckas padora Nel. Pacuets mo 2 JIPS, JIP9, MP4,
Y 3aKOHBI XUMHH XUMUYECKUM (pOopMyIiaM U ypaBHEHUSM MP5, IIP1, IIP2,
IIP3, IIP4, IIP6
2.2 Tlepuonnueckuii [IpakTuueckas paborta Ne2. 2 JIPS, JIP9, JIP14,
3aKOH U CocraBienue AJIEKTPOHHBIX u MP4, MPS5, IIP1,
epuoguYIEcKast AJIEKTPOHHO-TPAPUICCKUX bopmyn 1IP3, IIP4, IIPS,
cucTemMa aTOMOB XUMHYECKUX 3JIECMEHTOB. IIP6
J.N.Menneneena. XapakTEepUCTUKA 3JIEMEHTOB C Y4YETOM
Crpoenue atoma MECTOHAXOX/JEHUS B TEPUOIUICCKOM
CHCTEME.
2.4 Bopna. PacTBopbl. Jlabopatopnast pabora Nel. Peakmuu 2 JIPS, JIP14, MP4,
DIIEKTPOIUTHYECKAS HOHHOI'O oOMeHa. HcnwiTanue MP5, IIP]1, IIP2,
JMCCOLMaNus. pacTBOPOB COJIE HHANKATOPAMHU 1IP3, [IP5, IIP6
2.5 Knaccudukanms JlabopaTopHas pabora Ne2. 2 JIPY, JIP14, MP4,
HEOPTraHUYECKUX KavecTBeHHBIE peaklUM Ha XJOPHI-, MP5, IIP], TIP3,
COEAMHEHHI U UX cynbdar-, CWIHKaT- W KapOOHAT- 1IP4, IIP5
CBOMCTBa aHUOHBI
[Ipaktuueckass pabora Ne3. Pacuer 2 JIPS, JIP9, MP4,
2.6. XuMunueckue CKOpPOCTeM  XMMHMYECKOW  PEaKIIHH. MP5, [IP], [1P3,
peakuuu YnpaxxHeHus Ha CMEIIeHUE 1IP4, IIP5
XUMHUYECKOTO PAaBHOBECHS.
OKHCIUTEITHHO-BOCCTAHOBUTEILHBIC
peaKInu.
2 JIPS, JIPY, JIP14,
MP4,
PA3JIEJI 2 OPTAHUYECKAS XUMMUSI MPS5, IIP1, I1P2,
1IP3,
IIP4, IIP5, IIP6
2.4 A3zotcoaepikaiiue JlaboparopHas paboTta Ne3. 2 JIPS, JIP9, JIP14,
OpraHNu4YeCcKHre KadectBeHHBIE peakiinu OEIKOB. MP4, MPS5, IIP],
COCTUHEHHUSL. IIP2, IIP3, I1P4,
[Tonumepsl. 1IP5, IIP6
HUTOI'O 12




SMETOANYECKHUE YKA3AHUSA
Tema 1.1 OcHOBHBIC MOHATHA U 3AKOHBbI XUMHUH

IIpakTnueckoe 3ansaTue Ne 1
Pacuersl mo xumnyeckum popmyiaM U ypaBHEHUSAM

esb padoThl: HAYYUTHCS OCYIIECTBIATH PACUETHl MO XUMUYECKUM (hopmysiaM: HaXxOJHTh
OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO MacCy, MacCOBBIE JIOJM D3JEMEHTOB B CJOXHBIX BELIECTBAX;
pelaTh 3aJja4u 10 XMMUYECKUM YPaBHEHUSIM.
Beinosinus patdory, Bel Oyaere:
ymMemoy:
- CBSI3BIBATH: U3YUCHHBIN MaTepUaN CO CBOSH PO(eCCHOHATBLHOM NesTEIbHOCThIO;
- peumaThb: pacyeTHHIC 3a7a4H 0 XUMUYECKUM (POopMyJsiaM U YpaBHEHUSIM.
MarepunanbHoe obecrnieyeHue:
Koncnekrs! neknuii, Tadauna /.M. Menaeneesa.
IMopsiiok BbINOJIHEHUS PA0OTHI:
1. Perenue 3a1a4 o XuMu4eckuM (Gpopmyiam.
2. Pemenue 3a7a4 1o XMMHUYECKUM YPaBHEHUSIM.

3aganue Nel./[aHbl GOPMYIIBI CISTYIONIMX BEIICCTB

a) Cag(PO4)2

b) H,CO3

Omnpenenure MOJIEKYISIPHBIE MACChl STUX BEIIECTB M MACCOBBIE JJOJU KUCIOPO/a B HUX.

3ananume Ne2. MaccoBas pgons azora 63,64%, maccoBas npons kwuciopoga 36,36%.
Omnpenenure hopMyIly BelIecTBa.

3amanue Ne3*. KakoBa npocreiinias (hopMylia BEImEeCcTBa, B KOTOPOM MAacCOBBIE JIOJH CEPHI,
JKeJle3a U KHCII0pOJ1a PaBHBI COOTBETCTBEHHO 24, 28 1 48 %.

PacyeTsl M0 XMMHYECKHMM YPAaBHEHHUAM:

ITo ypaBHEHHMIO XUMUUYECKON PEAKLIUU MOXKHO Y3HATh:

a) KOJIMYECTBO PEArupyIOMIMX BEIIECTB U MPOAYKTOB PEAKIHUU (YUCIO MOJb OIPEEIIsieM 10
KodppuLreHTam)

b) Macchl peareHToB ¥ MPOAYKTOB peakuuu m = M

¢) 00BEMBI, HO TOJIBKO [T Ta3000pa3HbIX MPOAYKTOB peakuuu V=Vy

AJITOPUTM _pelieHusl PacyéTHBIX 337134 C MCN0Jb30BaAHHEM YPABHEHMiIi XMMHYECKHX
peaKumii:

1. CocrtaBuThb YypaBHEHHME XHMMHMUYECKON peakuumu (T.e. 00s3aTEJIBHO — pPacCTaBUTh
ko3 puureHTsI!)

2. Han cooTBeTCTBYIOMIMMHU (POPMYJIaMU B YPAaBHEHHH 3aMMCATh KOJMYECTBEHHBIE JTaHHBIEC O
BEIIECTBAX C €JUHHMLIAMH MU3MEpPEHUs], KOTOPbIe M3BECTHBI MM UX MOXHO PACCUUTATh, UCXOJS U3
YCIIOBHS 33]1a9l, © UCKOMYIO BEJTMYNHY X TAaK)Ke C SIMHUIIAMHU H3MEPECHHUS.

3. Ilon »tumMu ¢dopMynamu 3ammMcaTh COOTBETCTBYIOUIME KOJMYECTBEHHBIE BEIMYUHBI,
3aJjaBaeMble CaMHM YpaBHEHHEM, TaK)Ke C SMHUIIAMHI H3MEPECHHUS.

4. CocTaBUTh U PEUIUTH MTPONIOPLIHUIO.

5. Oopmuth OTBET.

IHPUMEP:

Paccuuraiite mMaccy BojbI, KOTOpasi oOpa3zyeTcsi B pe3yibrare B3auMozeicTBus 0,5 Moub
OKCHJIa aJIIOMHHHMS C CEPHOM KUCIOTOM MPpHU HAarpeBaHuu.

° [TpounTaiite 3anauy.




. 3anummuTe yciosue 3anau. ([ano, Haiftu.)
. Janee pemaem 3a1a4y corjiacHO, UMEIOIIEMYCS y Bac allrOPUTMY.

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

HaiiTu:

m(H,0) - ?

Pemenne:

n=0,5 MoJb X M01IB
Al,03+3H,S0,=Al,(S0,);+3H,0

n= 1 MoJIb 3 MOJIb
M =102 r/mMoJb 18 r/Momb
Pacuer moiteKkyIIsipHOM MaccChl:
Mr(Al,O3)= 2¢27+316= 54+48=102
Mr(H,0)=2-1+16=18

CoCTaBUTh M PEIIUTH IIPOIOPIIHIO.
0.5 Mmoap=X MOJIb

1 moJib 3 MoJIb
X monb = n(H,0) =0,5 Mok * 3 Monb= 1,5 Mo
1 moJib

Haitném maccy BoJbI.

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

m(H,0) = 1,5 monb*18 r/mMmons =27
OtBer: M(H,0)=27 r

3ananue Ned4, Ompenenutre 00bEM xjopa (H.y.), HEOOXOIUMBIA Juisi moiyudeHus 634 r
XJ0pu/ia amoMuHus 1o ypaBHeHut: 2A1 + 3Cl,= 2AIClI;.

3aganme NeS. PaccuuraiiTe KOJIMYECTBO BELIECTBA M MAacCy JIUTHSA, HEOOXOAMMOIO JUIs
peakiuu ¢ Kuciaopoaom maccoit 128 r mo ypaeuenuto: 4Li + O,= 2Li,0.

3aganue Ne6. Coxriu B u30bITKe Kuciaopona 0,4 mons okcuaa yraepoaa (ll). Paccuuraiite
KOJINYECTBO BEIECTBA: MPOPEArupoOBAaBILEro KUCIOpOia M 00pa30BaBUIErOCs B PEAKIMHU OKCHA
yriepona (1V).

3aganme Ne7. Coxrnmu B u30biTke kucnopora 19,6 r CO. Paccuutaiite Macchl:
IPOpEearupoBaBIIEro KUCIOPOa U 00pa3oBaBIIerocs B peakiuu okcuaa yriepoaa (1V).

3apanme Ne8. Ilpu HarpeBanum mnepmanranata kanuss KMnOs oOpasyercs AMOKCHA
Maprania, MnQ;, manranat kamus K,MnO, u xucnopon Oj. PaccumraiiTe Macchl TPOIYKTOB
peakiu, eciii Macca IepMaHraHara Kajaus pasHa 15,8 r.

3aganue Ne9. PaccuuTaiite 00bEM Bos1opoaa (H.y.), HOTYYEHHOTO MPU B3aUMOJEHCTBUH 13 T
LIUHKA C U30BITKOM COJITHOW KUCIIOTHI.

3aganue NelQ. Paccuuraiite Maccy M KOJIMUYECTBO BemiecTBa gocdopa, HEOOXOAUMOrO st
PEaKIuu C KUCIOPOAOM 00BEMOM 5,6 1.

®opma npeacTaBiaeHus pe3yJabTara:

BeinonHeHHbIe 3a/1aHUS.

Kpurtepuu oumeHKH: OIICHKA WHIAMBHIYaIbHBIX 00pa30BaTENbHBIX JIOCTHKECHHUH TIO
pe3yabTaTaM TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH U MPOMEKYTOUHOM aTTeCTAllMH MPOU3BOAUTCS B
COOTBETCTBHUH C YHUBEPCATBHOM IITKAJION:



[Ipouent KauectBennas OIICHKA VHIMBUyaJIbHBIX
PE3YIBTaTUBHOCTH | 00pa30BaTEIbHBIX TOCTHKEHUHN
(TpaBUITBHBIX
OTBETOB)
Oa (OTMETKa) BepOAIbHBIN aHAJIOT
90 + 100 S) OTJIMYHO
80 +~ 89 4 XOPOIIO
70 +79 3 YIOBJICTBOPUTEIILHO
menee 70 2 HE YJIOBJIETBOPUTEIBHO

Tema 1.2 Ilepnoanveckuii 3aKoH U nepuoanveckas cucrema J[.M.MengeseeBa.
Crtpoenue atoma

IIpakTuyeckoe 3ansaTHe Ne 2
CocraBiieHHE YJIeKTPOHHBIX M YJIEKTPOHHO-Tpaduuecknx GopMysa aTOMOB XUMHUYECKUX
3J1eMeHTOB. XapPaKTEePUCTHKA JIEMEHTOB C Y4eTOM MECTOHAXOK/IEHHSI B MIePHOTNIECKOit
cucreme.

Ilesqb padoThI: HAYUYUTHCSI COCTABIISTH AJIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue GpopMyiisl
aTOMOB XMMHYeCKMX ieMeHTOB. Ilo mepmoauueckoit cucreme /.M. Menneneea onpenensitsb
XapaKTEPUCTUKY IEMEHTOB C Y4E€TOM MECTOHAXO0XIECHUS B IEPUOJUYECKON CUCTEME.

Boinosinus padorty, Bel Oynere:

YMETh:

—  XapaKTepU30BaTh: 3JIEMEHTbl MaJlbIX NEPUOJOB IO UX MoJokeHUto B lleproanueckoit
cucreme /I.11. Menaeneena; o01ue XMuMHUUECKUE CBOMCTBA METAIJIOB, HEMETAILIOB;

MarepunanbHoe obecrnieyeHue:

Ta6nuua [[.M. MeHnneneeBa, KOHCIICKT JICKIUH.

3aganue:

1. CocraBbTe O3JEKTPOHHBIE U 3JEKTPOHHO-Tpaduyeckue G(opMysbl, OXapaKTepU3yHTe
XUMHUYECKHE CBOICTBA 3JIEMEHTOB I10 IJIaHY.

Xoa pa0doThI:

1. U3yunTh MJ1aH XapaKTepUCTHKUA XHUMHYECKOI0 3JIeMeHTa.

. CuMBOSI XMMHYECKOTO 2JIEMEHTA U €70 Ha3BaHUE.

II. IlonoxeHue XMMHYECKOTO 3JEMEHTa B NEPHOAUYECKOM cucteme snemeHToB J[. .
Meneneesa:

1. MTOPSIAKOBBIN HOMED;

HOMEp NEPUOA;

HOMEp TPYTIIIbI;

noJrpymnmna (rjiaBHasi Ui odbovHas).
[II. Ctpoenue aToMa XUMHUYECKOTO 3JIEMEHTA:

3apsj siipa aToMa;

OTHOCHTEJIbHAsl aTOMHasi Macca XUMUYECKOTO JIEMEHTA;

YKCJIO POTOHOB;

YHCIIO 3JIEKTPOHOB;

YKCIIO HEUTPOHOB;

YHCJIO 3JIEKTPOHHBIX YPOBHEH B aTOMe.
IV. DnexTpoHHas U 31eKTpOHHO-Tpadudeckas GopMysbl aTOMa, €ro BaJICHTHBIE JJIEKTPOHBI.
V. Tun XUMHYECKOTO 3JIEMEHTa (METaJlI UK HEMETALT, S-, P-, d-wnu f-amemenT).

o
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VI. ®opMmyiibl BBICHIETO OKCUIA U THAPOKCUIA XUMUUECKOIO 3JIEMEHTA, XapaKTEPUCTUKA UX
CBOMCTB (OCHOBHBIC, KHCIIOTHBIC WJIK aM(DOTEpHBIE).

VII. CpaBHEeHHE METANIMYECKUX WM HEMETAINIMYECKUX CBOMCTB XMMHUYECKOI'O 3JIEMEHTA CO
CBOMCTBAaMH 3JIEMEHTOB-COCEIEN 3a IEPUOAOM U MOATPYIION.

Hanpumep, nagum xapakTepUCTUKY XMMHUYECKOTO 3JIEMEHTA C MOPSAAKOBBIM HOMepoM 15 u
€ro COCAMHEHUSIM M0 IOJIOKEHUIO B MEepUOAHUYEcKOor cucrteme sneMeHToB [[. M. MenneneeBa u
CTPOEHMIO aTOMa.

I. Xumuaeckuit anemeHT HOMep 15 - Dochop. Ero cumsoin P.

II. ®ocdop HaxoauTCs B IIIABHOM moArpymie V rpynmnsl, B 3-M Hepro/e.

II1. 3apsig siapa atoma dochopa paBHa +15. OTHOCUTENBHAS aTOMHAs Macca (ochopa paBHA
31. Slapo atoma conepxut 15 nporonoB u 16 Heritponos (31 - 15 = 16). Atom docdopa umeeT Tpu
SHEPIreTUYECKUX YPOBHSI, HA KOTOPBIX HAXOJATCA 15 31€KTpOHOB.

IV. CocraBnsieM 3J1€KTPOHHYIO U AJIEKTPOHHO-TpapuIecKyro (OopMysbl aTOMa, OTMEYAeM €ro
BAJICHTHBIE 3JIEKTPOHBI.

SnexTporHas Gopmyna aroma pocdopa: 15°25°2p°3s23p®

DOnexTpoHHO-rpaduueckas ¢(opMmyna BHEIIHEr0o YpoBHA aroma (ocdopa: Ha TpeTbem
SHEPreTUYECKOM YpOBHE Ha 3S-MOAYPOBHE HaXOAATCS JBa JJIEKTpOHA (B OJHOM KIIETKe
3aMMCHIBAIOTCS JBE CTPEIKH, UMEIOIINE MPOTHUBOIOIOKHOE HAIMpaBJICHHUE), HA TPU P-TIOAYPOBHE
HaXOJATCS TPU BJIEKTPOHA (B KaKJOW M3 TPEX KIETOK 3alKChIBAIOTCS MO OJIHOM CTpEiKe, UMEIOT
OJIMHAKOBOE HAIlpaBiieHNE).BaleHTHBIMU 2JIEKTPOHAMU SIBJISIOTCS AJIEKTPOHBI BHEIIHETO YPOBHS,
TO €CTh IEKTPOHBI 35°3p°

V. ®ochop - nemerami. [lockonbky B mocienHee moaypoBHeM B atome docdopa, KOTOPbIi
3aIOJTHAETCA JIEKTPOHAMH, P -TIOAYPOBEHB, POc(hHOp OTHOCHUTCS K CEMEHCTBY P-2JIEMEHTOB.

V1. Beicmit okcupa ¢ocdopa P,Os mposBiisier cBolcTBa KUCIOTHOTO OKcHa. [ 'Mapokcun,
KOTOPBIH COOTBETCTBYET BhIcHieMy okcunay, H3POa, mposiBisier cBoiictBa xucnotsl. [loarBepanm
yKa3aHHbIE CBOMCTBA YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH.

VII. CpaBHEM HeMeTamTHdeckue cBoiicTBa (pochopa co CBOMCTBAMH 3JIEMEHTOB-COCEICH 3a
MIEPUOJOM U NOATPYIIION.

Cocenom docdopa no noarpymre siisiercs azot. Cocensamu docdopa 3a IEPUOIOM SBIISICTCA
kpemuuil 1 Cepa. Hemerannnueckue cBOMCTBa aTOMOB XUMHUYECKUX 3JIEMEHTOB TJIaBHBIX MOATPYIIT
C pPOCTOM IMOPSAJIKOBOIO HOMEpa pacTyT B MEpUoJax MU CHIDKalTcd B rpymmax. [lostomy
HeMeTaJllIn4ecKue cBoicTBa Gocdopa O6osee BbIPaXKEHbI, YeM Y KPEMHUS U MEHEE BBIPAXKEHBI, YeM
y a30Ta U Cephl.

1. Mo naaHy AaTh XapakTepUCTHKY 3 XuMU4YecKHM 3jeMeHTam Ilepuoanmueckoi
cucrembl /.. Menaeneena.

dopma npegocTaBIeHHs pe3yJbTaTa

BrinosiHeHHOE yIIpakHEHNE

Kputepun oumeHKH: OIeHKAa HWHIMBUAYAIBHBIX O0pa30BaTeIbHBIX JOCTIXKEHHUN 10
pe3ysibTaTaM TEKYILEro KOHTPOJS yCIEBAa€MOCTH U NMPOMEKYTOYHOM aTTECTALlUU MPOU3BOJUTCS B
COOTBETCTBUH C YHHBEPCAIbHOW HIKAJIOM:

[TponeHT KauecTBeHHass  OIICHKa  WHAWBUIYaTbHBIX
pe3yJAbTaTUBHOCTH | 00pa30BaTEIbHBIX JOCTIKEHUI
(MpaBUIIBHBIX
OTBETOB)
Oasm (0OTMETKA) BepOATHHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIO
70 +79 3 YJIOBJIETBOPUTEIHHO
menee 70 2 HE YJOBJIETBOPUTEILHO
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Tema 1.6 Xumuueckue peakuuu

IIpakTuyeckoe 3ansaTue Ne 3
Pacuer ckopocTeil XMMHYECKHX PeaKUil. YIPaKHEeHNsl HA CMellleHue XUMHYEeCKOro
paBHoBecusi. CocraBijieHue ypaBHeHuii OBP meTonom rjiexTponHoro 6ananca. OnpenesieHue
OKMCJINTeEJIel M1 BOCCTAHOBHUTEJIEH.

Leabp paGoThbl: pacCUUTHIBATH CKOPOCTh; ONPEACIATh 3aBUCHMOCTh CKOPOCTH PEaKIHHU OT
pa3HbIX (PAKTOPOB; OMPENCNATh YCIOBHUS TIPOTCKAHUS pEaKIUid B HYKHOM HAIPABICHUH.
VYpaBHUBaTh  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  pPEAKLUUU;  ONPENCNATh  OKHUCIUTENb U
BOCCTAHOBUTEITb.

Bbinosinus padory, Bel Oynere:

ymemy:

—  paccyuThIBATh CKOPOCThH PEAKIIHIA;

— OTIPEEIISATh 3aBUCUMOCTh CKOPOCTH PEAKITUH OT Pa3HBIX (DaKTOPOB;

— OTIPEETIAThH YCIOBHSI MPOTEKAHMS pEaKLUii B HY)KHOM HaIlpaBJICHUU;

—  ypaBHHBATh OKHCIHTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKIIHH;

— OTIPEETSATH OKUCIUTENb U BOCCTAHOBUTEb.

MarepunanbHoe obecrnieyeHue:

Ta6nuua [[.M. MeHnneneeBa, KOHCIICKT JICKIUH.

3aganue:

l. KousniekTuBHasi padora (3aga4um JJ1s1 COBMECTHOIO PelleHnsi):

1. Paccuuraiite ckopoctb peakuuu Ny + On@2NO(ras), ecau konnentpanusa Oz 3a 10 ¢
m3mensiercss ot 20 mMonb/n 10 30 MoJb/N. YBENIWYMBACTCS WM YMEHBIIAETCS CKOPOCTh
peakuuu?

2.  PaccuuTaiiTe, Kak U3MEHUTCS CKOpOCTh peakiuu 25032 2S0,, ecnu

a) konueHtpauus SOz ¢ 1 MONB/T yBEIHUUTCS A0 3 MOJIB/IT;

6) Temmeparypa cuusutcs Ha 30°C (TemiepaTypHbIi KodddurmenT y=2).

3. VYkaxwure, kakue (akTopsl (TemIeparypa, JaBleHUE, KOHIICHTPAIMN) U KaKuM 00pa3oMm
(TOBBICUTh WM TOHU3UTH) HYKHO HM3MEHUTh, YTOOBI CABHHYTH BIPAaBO XHUMHUYECKOE
pPaBHOBECHE CUCTEMBI:

N> (r33)+3H2 (ras) < 2NH; (ra3) (AH = - 88 xJ[»x/Moub).

1. CamocrosiTesibHas padoTa (3a1a4u AJIsl CAMOCTOSITEJILHOTO pPelleHusi):

1. Paccumnraiite cxopocts peakiuu 2C + O, 2 2CO, ecnu konuentpamus Oz 3a 5 ¢
m3mensiercs ot 20 MOJB/T 10 5 MOJIB/JI. YBEIMYMBACTCS WM YMEHBIIAETCS CKOPOCTH
peakuuun?

2. Paccunraiite, kak u3MeHUTCS ckopocTh peakiuu 2C + O, 2 2CO, ecnu:

a) KOHILIEHTPALIUIO KUCIIOPO/Ia YBEIUYUTH C 2 MOJIB/J IO 5 MOJB/JI;

0) Temmeparypy CHU3HUTH C 60°C o 20°C (TemriepaTypHbIii KOOQOUIUEHT CKOPOCTU ATOM
pEaKIuy MPUHATH Y=2).

3. VYxkaxwure, kakue (akTophl (TemIeparypa, JaBlieHUE, KOHIIEHTPAIMH) U KaKuM 00pa3oM
(TOBBICUTh WM TOHU3UTH) HYKHO HM3MEHUTh, YTOOBI CABHUHYTH BIPABO XUMHUYECKOE
PaBHOBECHE CHCTEMBI:

CH;+ 202 > CO; +2H,0  (AH =— 880 x/[/M0Ib).

4. MetogoM DdJIEKTpoHHOro OamaHca paccTaBbTe KOI(PPHUIMEHTHI B  ypaBHEHUSX
OKHCITUTETHHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:

C+H,=CH,4

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

K2MnO4 + H,0 = KMnO,4 + MnO; + KOH
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KySO3 = Ky,SO4 + KoS

Zn + KNO3 + KOH = K,Zn0O; + NH3 + H,0O

Ag,0 =Ag + 0,

dopma npeacTaBiaeHus pe3yabrara:

BrinosiHeHHBIE yIIpa)KHEHUS] ¥ IPOU3BEICHHBIE PACUETHI.

Kpurepun oumeHKu: OIEHKAa UWHIUBUAYAIBHBIX OOpa30BaTEIbHBIX JOCTHXKEHUH 110
pe3yJIbTaTaM TEKYILEro KOHTPOJS yCIIEBAEMOCTH M IPOMEKYTOYHOM aTTECTALMUA IIPOU3BOIUTCS B
COOTBETCTBUU C YHUBEPCAIBHON LIKAJION:

[TpoueHT KauectBennast OIICHKAa  WHJUBH]YyaJTbHBIX
pPEe3yIbTaTUBHOCTH | 00Opa30BaTEIbHBIX JTOCTHKCHHUM
(mpaBUIBHBIX
OTBETOB)
Oayut (oTMeTKa) BepOaTbHBIN aHATIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 =79 3 YAOBJIETBOPUTENBHO
menee 70 2 HE YJIOBJICTBOPUTEIHHO

Tema 1.4 Bona. PacTBopbl. JiieKTpoIuTHYECKAS IMCCOLUAIHSA.

Jladoparopnasi padora Ne 1
Peaknnu nonHoro oomMena. McnpiTanne pacTBOpoB coJieii HHAUKATOPAMH.

He.]]b paﬁoTbI: OIPEACILITE CpeAy paCTBOPOB BCHICCTB; COCTABJIATH YPABHCHUA peaKHI/Iﬁ B
MOJICKYJIIPHOM W HMOHHOM BHAC, MNPOBOJAUTH PCAKIUH BSaHMOHeﬁCTBHﬂ colieii ¢ KHCJIO0TaMH,

IeI09aMu U MKy co00i.

Borinoinus padorty, Bel Oynere:

ymemn.

— ONPEIEATh XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX COCAMHEHUMN.
MarepunanbHoe obecnedeHue:
PeakTuBHBI IITaTUB C HAOOpPOM pEaKTUBOB (ILEIOYHM, KHCIOTHI, COJM), HHAUKATOPBI,

POOUPKH, MUIETKH, IPOMBIBAJIKA C TUCTHJUIMPOBAHHON BOJIOM.

3ananmue:

1. BcnoMHUTh npaBuiia Mo TEXHUKE 0€30MacHOCTH MPH NMPOBEJCHNUH JIAOOPATOPHBIX padoT.
2. IIpouynTaTh HHCTPYKIIHIO IO TIPOBEJCHUIO OTIBITOB.
3.1IpuroToBuTh HEOOXOAMMYIO XHMHUECKYIO IMOCYAYy M 00OpyHOBaHME IJIsi HPOBEIEHUS

OTIBITOB.
4.TIpoBeCTH ONBITHI.

5. OdopmuTh 1a00PaTOPHYIO padoTYy.

XOJA PABOTBI:

Onvim Ne 1. Bzaumooeiicmeue Kucjiom u 0CHOBAHUIL (DeaKyusa Helumpanu3ayuu).

[Mopsimok BeIOTHEHMS pabOTHI:

1. Hanelite B mnpobupky 5-10 kamenb pacTBopa Imenoun M 1-2 Kamiam pacTBopa
dbenondranenna. Habmronalite n3MeHeHHE 1[BETA.
2. 3arem poGammsaiite mo 1 kamue pactBopa kucinotel (HClI mmm H,SO.), BerpsxuBas
npobupky. OTMeThTe W3MEHEHHE IIBETa C MAJIWHOBOTO 10 OECIBETHOTO IOCie MpHOaBICHUS

HCEKOTOPOI'0 KOJIMUCCTBA KHUCJIOTHI.
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3. Iloyemy pacTtBOp oOeciBETHIICS HE cpazy?
4. Harmumure ypaBHEHHE PEaKIUU B MOJICKYJIIPHOM U HOHHOM BH/JIE.
5. Cnenaiite BBIBOJI O TOM, 4TO 00pa3yeTcs B pe3yabTaTe peakluu HeHTpaIu3aluu.

Onvim Ne 2. Jleticmeue na pacmeopul coieil pacmeopamu uieioueil.

[TopsioK BBIMOTHEHUS OMBITA!

1. B onny npoGupky Haneite 5-10 kanens pactBopa conu xenesa (I11)-(FeCls), B apyryro
comu meau (11)-(CuSQy).

2. B 06e npobupku mo karisiv npuiuBaiite pacteop menoun (KOH win NaOH).

3. HaGmonalite o6pazoBaHue 0caakoB Oyporo u rojyooro msera.

4. Hammummmte ypaBHEHUS PEaKIUil B MOJICKYISIPHOM U HOHHOM BH/JIC.

5. ChenaiTe BBIBOJ O B3aUMOJEHCTBUHU COJIEH CO IEJTIOYAMHU.

Onvim Ne 3. /leiicmeue na pacmeopul coieii pacmeopamu Kucjiom.
[TopsiTOK BBIMOTHEHUS OTIBITA!
1. B mpobupky Haneiite 10 xanenb pactBopa coasl — kapOonara HaTpus Na,COs.
2. lo6aBbTe o kamsiM pactBopa kucaoTsl (HCI wim HySO4).
3. HaOumromaiiTe BeIIEIEHME Ta3a.
4. HamucaB ypaBHEHHE PEaKIMd B MOJICKYJISPHOM W HOHHOM BHJIC, OOBSICHHUTE, My3BIPHKU
KaKoTo ra3a BBIJICISIFOTCS.
5. Cnenaiite BbIBOJI O B3aUMOJIEHCTBUU COJIEH C KUCIOTaMHU.

Onvim Ne 4. Bzaumooeiicmeue conieii medxcoy coooi.

[TopsoK BBIMOTHEHUS OTBITA!

1. Hanefite B mpoOupky 2-3 karutu pactBopa cosnu PB(NO3), (Pb(CH3COO),) u npuneiite 1-2
KarM pactBopa noauaa Kaaus Kl. HaGmonaiite oopasoBanue sxearoro ocaaka noanaa ceunmna (1)
Pbl,.

2. Hamumure ypaBHEHHME peakiMM B MOJIEKYJISpPHOH M HMOHHOM (opmax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOAHBIX PAaCTBOPOB M HA3BAHMS BEIICCTB.

3. Cnenaiite BBIBOJ O B3aUMOJICHCTBUU COJIEH.

Onwvim Ne 5. /leiicmeue pacmeopog coneil, Kuciom u wieaoueil Ha unouxamopuot. I'uoponus

coneit

[opsimok BeIOTHEHMS pabOTHI:

1. Ha nonocky yHuBepcalbHON MHIMKATOPHON OyMa)KKW HaHecuTe Mo 1 Karuie pacTtBopa
comssHort mim  ceproit  kucnotel (HCI, H,SOs), pactBopa menoun (KOH wmm NaOH) wu
JUCTWUTMPOBAaHHOM Boabl. OTMeThTE IBET, 3amumure B Tabmumy. Ilo mkane yHuUBepcaabHOM
WH/IMKATOPHOU Oymaru onpeaenuTe 3HaueHrne PH pacTBOpOB, 3aNUIIUTE B TAOIHILY.

2. B oxHy npoOupky HaneiiTe 5 kamnenb KUCIOTHI (J11000H), BO BTOPYIO MPOOUPKY S5 Kamenb
pacTBopa MIETOYH, B TPETHIO AUCTHILIMPOBAHHBINA BOABI. J[00aBhTe BO Bce MPOOMPKH HEMHOTO .
H0 u no 1-2 kannu pactBopa genondranenHa. OTMETbTE IBET pacTBOpa. 3alULINTE B TAOIHUILY.

3. Ha nmonocky yHHBepcaabHOW MHIMKATOPHON OyMakKu HaHecuTe Mo 1 Kamje pacTBopa
Aly(SO4); (FeCls, Fey(SO4)s, FeSQO,), pactBopa Na,CO5; (K2CO3, NaCH3COO) u pactBopa NaCl
(KCI, Na;SOQy4). OT™eTbTe 1BET, 3anmuiuTe B Tadauiy. [1o mkaie yHHBEpCaTbHOW WHIUKATOPHON
Oymaru onpenenute 3HadeHue PH pacTBOpoB, 3aUIINTE B TAOIHILY.

4. Cpenaiite BBIBOJ O JEHCTBHM PACTBOPOB BEIIECTB Ha MHAMKATOPHI, ONPEACIINTE PEAKIIUIO
Cpeabl pacTBOPOB, YUUTHIBAs, uyTo Npu PH = 7 — cpena HelTpanbHas, npu PH>7 — cpena menovnas,
a ipu PH<7 — cpena kucmnas. 3anmoJHUTe MOCICTHANA CTOJIOCI] TAOHIIBI.

5. Ilo 3HaUeHUIO Cpeibl pAaCTBOPOB 3aMIOJHUTE B TaOJIMIIE CTPOKU CTOJIONA, YKAa3bIBAIOIIETO Ha
[[BET WHAMKaTopa (eHondranrenHa B pacTBopax cosiedd. [loaTBepauTe CBOM BBIBOABI ONBITHBIM
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nyreM. B Tpu mnpoOupku HaledTe MmO S5 Kamelnb pPacTBOPOB COOTBETCTBYIOIIUX —COJICH,
ucronb3yemMeix B 1. 3. Jlo6aBpTe BO Bce mpoOupku HemHoro 1. HyO m mo 1-2 kammm pactBopa
¢denondranenna. OTMETHTE IIBET PacTBOPA.

6. Hannmure ypaBHEHUS JIEKTPOIUTUUECKON AUCCOLMALIMU KAXKI0T0 U3 BEIIECTB.

7. O0BsicHUTE, IPUCYTCTBUEM KaKUX MOHOB OOYCJIOBJICHBI KHCIas cpela M ILIejIouHas cpena
pacTBOpPOB.

8. Hanmmmure ypaBHEHUS peakiuii THAPOIU3a COJICH B MOJIEKYJIIPHOM U MOHHOU (popMax.

Tabauiia HaOIFOIEHUHA:

®dopma npenocTaBJieHns pe3ybTaTa
(Otuet o mpoaenanHo# paboTe, BBIBOBI HA KaXIBIH OIBIT, 3aTIOJTHEHHAS TA0JIHIIA, BEIBOI IO
Bcei 1TabopaTopHOi padboTe)

I{BeT nHAMKAaTOpa pH pactBopa
(mo mkaje yHUBEp.
WHJMKAT. OyM.)

PactBOp
BEILIECTBA ®enongranens YHuBepcanbHbIN

Cpena
pacTtBopa

HCI (H,S04)

KOH (NaOH)

H,O

A|2(SO4)3 (FEC|3)

Na,CO3

NaCl (Na2804)

Kpurepun oueHKH: OILIEHKa WHAMBHAYAIbHBIX OO0pa30BaTENbHBIX JOCTHIKEHUH IO
pe3yiabTaTaM TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHON aTTECTAllMU MPOU3BOIUTCS B
COOTBETCTBUH C YHHBEPCAIHHON MIKAION:

[Tponent KadyecTBeHHass ~ oleHKa  HMHIMBHUIYaJbHBIX

pe3yIbTaTUBHOCTH | 00pa30BaTENIbHBIX TOCTHKEHUIN
(MpaBUIIBHBIX
OTBETOB)
Oas (0OTMETKA) BepOaHHBIN aHAJIOT

90 + 100 5 OTIIMYHO
80 +~ 89 4 XOpOoIIO
70 +79 3 YJIOBJIETBOPUTEIHHO
meHee 70 2 HE YJOBJIETBOPUTEIBHO

Tema 1.5 Knaccupukanusi HeOpraHu4ecKux coeIMHEHU U UX CBOIiCTBA

JlaGopaTopnasi pa6ora Ne 2
KauecTBeHHbIE peaKIIUH HA XJOPU/-, CyIb(aT-, CATUKAT- © KAPOOHAT- HOHBI.

Leap pabdoThl: HAYYUTHCS COCTABIATH ypaBHEHHUS pPEAKIMil B MOJEKYJISPHOM U HMOHHOM
BHJIC; TIPOBOJIHUTH PEAKIIMH B3aWMOJCUCTBUS COJIEH C KHUCIOTAaMH M MEXAY COOOM; MPOBOJIUTH
KaueCTBEHHBIC PEAKIIMH B3aUMOJICHCTBUS Ha HA XJIOPUI-, CYyNb(]aTt-, CUITUKAT- U KapOOHAT-aHUOHBI.

Boinoanus padorty, Bul Oynere:

YMETh:

—  COCTaBIIATh ypaBHEHUS PEaKIMi B MOJICKYJSIPHOM ¥ HOHHOM BHJIE;
—  TPOBOAMTH PEAKIIMU B3aUMOJCHUCTBUS COJIEH C KUCIOTaMH M MEXIY COOOI;
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- MIPOBOJIUTH KaUECTBEHHBIE PEAKIIMU B3aMMOACUCTBHS Ha Ha XJIOPHI-, CyIb(aT-, CHINKAT-
1 KapOOHaT-aHWOHBI.
MarepunanbHoe obecrnieyeHue:
PeakTuBHBIN IITATUB ¢ HAOOPOM PEaKTUBOB (IIEIOYH, KUCIOTHI, COIN ), IPOOUPKH, TUIICTKH.
3aganmue:
1. BcnoMHUTB MpaBuiia M0 TEXHUKE 0€30MacHOCTH IPH MPOBEICHHUH JIA0OPATOPHBIX padoT.
2. [IpounTaTh MHCTPYKIIHIO 110 MPOBEJCHUIO OTIBITOB.
3.1IpurotoBuTh HEOOXOAMMYIO XHMHYECKYIO IMOCYAY M OOOpYAOBaHHE I NPOBEACHUS
OIIBITOB.
4.TIpoBeCTH ONBITHI.
5. OdopmuTts nadopaTopHyro padboTy.
XO/J PABOTBI:

Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl.

[TopsiTOK BBIMOTHEHUS OTIBITA!

1. Haneiite B npobupky 2-3 kamau pactBopa coiu NaCl (KCl wiu pactBopa consiHO#R
kuciaotel HCIl) u npuneiite 1-2 kammu pactBopa Hutpara cepedpa AgNOs;. HabGmonaiite
obpasoBanue 6eI0ro TBOPOKUCTOrO ocaaka xiaopuaa cepedpa AgCl.

2. Hanumure ypaBHEHHME peaklLMM B MOJEKYJISPHOW M MOHHOM (opmax, OTMETHTE I[BETa
00pa30BaBIIMXCS OCATKOB U MCXOJHBIX PACTBOPOB U HA3BaHMSI BEILIECTB.

Onovim Ne 2. Oonapyxcenue cyropam-anuona S04~

[TopsiA0K BBITOJHEHUS OTIBITA:

1. Haneiite B mpoOupKy 2-3 Karuim pacTBopa, COIEPKaIIero cynb(aT-aHuOH SO, (NaySOy,
ZnS0Oy, FeSO4, H2SO4 u T.11.) 1 mpuiieiite 1-2 karmu pactBopa xmopuzia 6apust BaCl,. Habmopaiite
oOpa3oBaHue 0eI0ro KPUCTAIUTMUECKOTo ocajka cynabhara 6apus BaSO;,.

2. Hanumure ypaBHEHHME peaklLMM B MOJEKYJISPHOW M MOHHOM (opmax, OTMETHTE I[BETa
00pa30BaBIIMXCS OCAJIKOB M HCXOAHBIX PACTBOPOB U HAa3BaHUS BEIIECTB.

Onvim Ne 3. Obnapyscenue cunukam-anuoHa SiOg”

[Topsi/TOK BBIMTOTHEHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 Kamiu pacTBopa, COAECPKAIIETo CUIMKAT-aHHOH Si0s* (NazSiOs,
K3SiO3 v T.1. wim KJed CHIIMKATHBIA KaHIEISPCKUil) U mpuieiTe 1-2 Kariim pacTBopa COJISIHOM
HCI unu ceproit kucinorsr H,SO,4. Habmronaiite oopaszoBanue kpeMuueBoit kucinotel H,SiO3 B BUie
CTYJIHS VI OCITBIX XJIOTBEB.

2. Hanumure ypaBHEHHE peakIMM B MOJEKYISpHOW M HMOHHOW (opmax, OTMEThTE I[BETa
00pa30BaBIIMXCS OCATKOB U MCXOHBIX PACTBOPOB U HA3BAHUS BEIIECTR.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona COs%.

[Tops0K BBITOJIHEHUS ONBITA:

1. Haneiite B ipoGupKy 2-3 KaIumm pacTBopa, cozepxkanero kapoonar-annon COs> (Na,COs,
K2COs3, NaHCO3 u T.1m1.) m npuneiite 1-2 karmum pactBopa comssHoid HCIl mimm cepHO#t KHCITOTHI
H,SO,. HabmonaiiTe BeIieNieHUE My3bIpbKOB ra3a. Kakoii ra3 Beiensiercs?

2. Hamumure ypaBHEHHME peakiMM B MOJIEKYJISpHOH M HMOHHOM (opmax, OTMEThTE IIBETa
MCXO/HBIX  00pa30BaBIINXCS PACTBOPOB M HA3BAHUS BEIIECTB.

®opma npeaocTaBJieHns pe3ybTaTa
Otuer o mpoxaenaHHOW paboTe, ypaBHEHHE pPEaKlUd B MOJICKYISPHONW W MOHHON (opMmax,
BBIBOJIBI HAa KQXK]IBIH OTIBIT, BBIBOJI 110 BCel TabopaTopHO padoTe.
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Kputepnu oumeHKHM: OLEHKAa WHAWBUAYAJIBHBIX OOpa30BaTENbHBIX JOCTHKEHUH IO
pe3yJIbTaTaM TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH M NMPOMEKYTOYHOM aTTECTALMK NTPOU3BOIUTCS B
COOTBETCTBUU C YHUBEPCAIBHON LIKAJION:

[Ipouent KauecTBeHHast ~ oneHKa  WHAMBUAYAJIbHBIX

pe3yIbTaTUBHOCTH | 00pa30BaTEeNbHBIX JOCTHKCHUN
(MpaBUIIBHBIX
OTBETOB)
Oay (OTMETKa) BepOAIbHBIN aHAJIOT

90 + 100 S) OTJIMYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
Menee 70 2 HE YAOBJIETBOPUTEIHLHO

Tema 3.4 AzoTconep:kaimue opranndeckue coennuenus. [loaumepsnl.

JlaGopaTopnasi pa6ora Ne 3
Ka4yecTBeHHbBIE peaknumn Ha OeJIKH
eab padoThI:
1. HayuuThCsi MPOBOAUTH HECIOKHBIE PEAKIIMH IO OOHAPYKEHHIO OellKa B 00BEKTAX;
2. HayuuThcs onpeAensTh Mo MOSBISHUIO COOTBETCTBYIOIIETO OKpAIIMBaHUs pa3nnyus Oenka
B 00BEKTaX
Brinosinus padorty, Bl Oynere:
YMETb:
—  IIpoBoauTh HECTOKHBIE PEAKIIUH 110 OOHAPYKEHHIO OeKa B 00BEKTaX;
—  HayuuThcs onpeaensaTh 1o MOSBICHUIO COOTBETCTBYIONIETO OKPAIIMBAHUS HAIMYHE OeJKa
B 00BEKTax;
MarepuanbHoe o0ecnieyeHue:
- PEaKTUBHBIN IITATHB;
- IPOOUPKU;
- HarpeBaTeIbHBIN AJIEMEHT;
- pacTBOpHI OenKa;
PacTBOopbl THIpOKCHIAa HaTpusl WIM Kanus, cyinbdara Meaud (COMU TSKEIbIX METallioB
(HampuMmep, CBUHLA);
- KOHILIGHTPUPOBaHHAsI a30THAsI KUCIIOTA;
- TUCTWJIJIUPOBaHHAas BOJA.
3ananue:
1. BcnoMHUTB MpaBuiia 0 TEXHUKE 0€30IMacHOCTH MPH MPOBECHUH JIA0OPATOPHBIX paboT.
2.1IpounTaTh HHCTPYKIIMIO TI0 TTPOBEJCHHUIO OIBITOB.
3.1IpuroToBuTh HEOOXOAMMYIO XHMHUECKYIO IMOCYAY M 00OpyHOBaHHME IJIsi TPOBEICHUS
OTIBITOB.
4.1IpoBecTH OMBITHI.
5. OopmuTh MabOpaTOpHYIO PabOTY.
IMopsiiok BbINOJIHEHUS PA0OTHI:
1. 3yunTe mopsI0K BHIMOTHEHUS OTIBITOB
2. CocTaBbpTe ypaBHEHHS PEAKINN K KaXKJIOMY OIIBITY.
3. Cnenaiite BBIBOJIBI 1O paboTe

Xon padoTsr:
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[{BeTHBIE peakum 0eJIKOB
B tpu npoOupku HaneiiTe mo 0,5 M1 pacTBopa SMYHOTO OeJIKa.

OmnbiT Nel. O0Hapy:xeHne NeNTHIHBIX CBA3eil (OMypeToBasi peakius)
B nepByto npoOupky Haneiite mo Heckonbko karenb menoud (KOH wim NaOH) u pactBopa
CuSO,. HabnrogaliTe mosiBiieHNE KpacHO-(PHOJIETOBOTO OKPAIIUBAHUSI.

OnbIT Ne2. O0Hapy:xeHne 0€H30JIbHBIX KoJlell (KCAHTONPOTEHHOBAS peaKkuus)
Bo BTOpyro mpobupky 1010aBbTE HECKOJIBKO Kalelh KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI
HNO3 (Ocroposkno!). Habmogaiite mosiBiicHre APKO-KEATOr0 OCaaKa, JOKa3bIBAIOIIEr0 HATHINE
OEH30JIBHOTO KOJIbIIa B MOJIEKYJIE OelKa.

OnbiT Ne3. O0HapyskeHHe cepbl B MOJIeKYyJIaxX 0eska (Cyab(pruipuibHas peakums)

1. B tpethio nmpobupKy q100aBbTE HECKOJIBKO Karejb pacTBopa amerarta ceunia (11)-
(CH3COO),Pb u menoun, Harpeiire. Habmogaiite BoinazeHue uepHoro ocaaka PbS.
Jloka3pIBaroIIero HaJIHM4YKe Cephbl B MOJIEKYJie Oemka.

2. Crienaiite 3aKJIFOUYEHHUE O PEAKIIHAX OOHApY)EHUs Oelka B 00BEKTaX.

®opma npeacTaBiaeHus pe3yJbTara:

OTtuer 0 mpojenaHHOW padoTe, ypaBHEHUE PEaKIMU B MOJICKYJISIPHOW W MOHHOW (opmax,
BBIBOJIbI HAa KaXKJIBIH OTIBIT, BBIBOJ 110 BCel JabopaTopHOi padoTe.

Kputepnu omeHKH. OILCHKAa WHAWBUIYAIBHBIX OOpPa30BaTCIbHBIX JIOCTHKCHUH TIO
pe3yJibTaTaM TEKYIIEro KOHTPOJS yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIlMH TPOU3BOJAUTCS B
COOTBETCTBUH C YHUBEPCAIBHOM IIKAIOM:

[TporneHT KadyecTBeHHass  OlleHKa  HMHIUBHUIYaJbHBIX

PE3yIBTATUBHOCTH | 00pa30BATENbHBIX JOCTHKCHHUN
(MpaBUIBHBIX
OTBETOB)
Oas (0OTMETKA) BepOaHHBIN aHAJIOT

90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
70 =79 3 YJIOBJIETBOPUTEIBHO
menHee 70 2 HE YJIOBJICTBOPUTEITHHO
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