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1 HOACHUTEJIbBHASA 3AIIMCKA

Paboueii mporpammoii y4ueOHOW OUCHMIUIMHBI «XUMUS» MPEIyCMOTPEHO NPOBEICHHE
MIPAKTUYECKHUX U JIA0OPATOPHBIX 3aHSATHH.

CoctaB W colepkaHHWE MPAKTUYCCKUX/TA0OPATOPHBIX 3aHATUH MO 0O0IIe00pa3oBaTEIbHON
IIOITOTOBKE HAIlpaBJIeHbl Ha peanu3anuio denepaqbHOro rocyJ1apcTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CPeAHEro o0IIero oopa3oBaHusl.

Benyuelt tuaakTH4ecKON LENbI0 MPaKTUUYECKUX 3aHATUH sIBisieTcs (hOpMHUpPOBAHHUE YUEOHBIX
MPAaKTUYECKUX YMEHUH (YMEHMM pemath 3aJadd 1o OWOJOTHWH, XUMHH), HEOOXOIHWMBIX B
nocyenyromeil  yueOHOW JeATENbHOCTH 10 E€CTECTBEHHOHAYYHBIM, 00uIenpodeccHoHaIbHbIM
JTUCIUTIITUHAM.

Benymeit aumakTudeckoi IeNbi0 J1a0OpaTOPHBIX 3aHSATUN SIBIAETCS SKCIEPUMEHTAIBLHOE
MOATBEPKJIEHHWE W  TPOBEPKAa  CYIIECTBEHHBIX  TEOPETUYECKUX  TOJOKEHUU  (3aKOHOB,
3aBUCHUMOCTEN).

B pamkax mpakTudeckoro/nadopaToOpHOTO 3aHATHS OOyYarOIIUecs MOTYT BBINOIHITH OIHY
WJTU HECKOJIBKO MPaKTUYECKUX/Tab0paTopHBIX padoT.

ConeprkaHne MPaKTUUECKUX/paboT OPUEHTUPOBAHO HA (POPMUPOBAHHUE YHHUBEPCATBHBIX YUEOHBIX
JIENCTBUI:

Juunocmmuvix:

JIP5- chopMupOBaHHOCTH OCHOB CaMOPA3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBUU C OOIIECUYEITIOBEICCKUMHU
LIEHHOCTAMH M HJcajlaMH TPaKIAHCKOIO OOIINECTBA; FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM,
TBOPUYECKOW M OTBETCTBEHHOU JI€SITEIbHOCTH;

JIP9- roTOBHOCTH M CHIOCOOHOCTH K 00pa30BaHHWIO, B TOM YHCJE CaMO00pa30BaHWIO, HA TIPOTSHKEHUH BCei
JKU3HU; CO3HATEIbHOE OTHOIIEHHE K HEMPEephIBHOMY 00pa3oBaHMIO KaK YCIOBHIO  YCHEITHOW
poeCCUOHATTEHON 1 00IIECTBEHHOH AESITETEHOCTH;

JIP14 - chopMupOBaHHOCTE IKOJIOTHIECKOTO MBIUICHUS, TOHUMAHUS BIUSHUS COMATEHO-DKOHOMHYIECKUX
HPOLIECCOB HAa COCTOSIHUE TPUPOJHON U COLMANBHOM CpeJibl; MPUOOPETEHHE OIBITa YKOJIOT0-HAPaBICHHON
JCATCIIbBHOCTH,

Memanpeomemmnuix:

MP4- TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSITENbHOM HH(POPMAIMOHHO-TIO3HABATEIbHOM
NesITeNIbHOCTH, BJIaJICHUE HaBBIKAMH MONY4YEHUsS] HEOOXOIUMON MH(OpMAaLUK U3 CIOBapeil pa3HbIX
TUIIOB, YMEHHUE OPHUEHTUPOBATHCA B PA3NMYHBIX UCTOYHHKAX UHPOPMAIMH, KPUTUYECKH OIICHUBATh
Y UHTEPIPETUPOBATh HH(POPMALINIO, ITOITYIAEMYIO U3 PA3IMUYHBIX HCTOYHHUKOB;

MP5- yMeHHE HCIIOJIb30BATh CpeACTBa MH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
(manee - UKT) B pemieHuu KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3aa4 C
coOroieHneM TpeOOBaHUI SPrOHOMHKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON G€30MacHOCTH;

B pe3ynbrare ux BHIIOTHEHHS TOJIKHBI OBITH CHOPMUPOBAHBI TPEIMETHBIE PE3YIbTATHI:
[TP1- chopMUPOBAHHOCTH MPEACTABICHUN O MECTE XUMUHU B COBPEMEHHOM HAYYHON KapTHUHE MHPA;
MMOHUMAaHKE POJIM XUMUU B (POPMUPOBAHUU KPYTro3opa U (GyHKIHMOHAIBHON I'PaMOTHOCTH YelIOBEKa
JUISl peLIEHUs TPAaKTUYECKUX 3a/1ay;

[TP2- BiaJeHHWE OCHOBOIOJATAOIIMMH XUMUYECKUMU TMOHATUSIMH, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMHM; YBEPEHHOE M0JIb30BAaHNE XUMHUYECKOM TEPMHUHOJIOTUEN U CUMBOJIUKOM;

[TP3- BiIageHUE OCHOBHBIMM METOJAMU HAyYHOI'O I[I03HAHMS, WCIHOJb3YEMbIMU B XHUMUU:
HaOI0IeHNEe, ONTUCaHKe, U3MEPEHUE, SKCIIEPUMEHT; YMeHUEe 00padaThiBaTh, OOBACHSITh PE3YIbTATHI
MPOBEJICHHBIX OIBITOB W JieJaTh BBIBOJABI; TOTOBHOCTh U CHOCOOHOCTH MPUMEHSATH METOIBI
MO3HAHMS MPU PEIICHUHU NPAKTUUECKUX 3a/1a4;

[1P4- copMUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHBIE OIEHKA W TPOBOAUTH PAacUeThl IO
XUMHUYECKUM (pOpMyJIaM U ypaBHEHUSM;

[1P5- BiajeHNe MpaBUIaMH TEXHUKU 0€30MacCHOCTH MPU UCTIONB30BAHUN XUMUYECKUX BEIIECTB;
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[1P6- chopMHPOBAHHOCTH COOCTBEHHOW IMO3WIIMU IO OTHOIIECHUIO K XUMHYECKOH HH(OpMAaIIHH,
MOJy4aeMOM U3 pa3HbIX UCTOYHUKOB.

BrimonHenne mpakTHUECKUX/TabopaTOpHBIX paboT M0 y4eOHOH MUCHUIUITHHE «XHMUS)
HaIIpaBJICHO Ha:

- 00o0O0IeHne, cUCTeMaTH3alvIo, YIIIyOJIeHHE, 3aKperyieHUuEe, pPa3BUTHE M JICTAIU3AIUI0
MOJTyYSHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TEMaM y4eOHOU JUCIUTUIAHBL;

- (QopMHpOBaHHWE YMEHUH NPUMEHSTH IIOJyYECHHBIE 3HAHUS Ha TPAKTHKE, pPean3aluio
€IMHCTBA NHTEJIEKTyaJIbHON U MPaKTUYECKON AEATEIbHOCTH;

- (QopmupoBaHne W pa3BUTHE yMEHUH: HaOMIOAATh, CpPaBHHUBATH, COIOCTABIISITh,
aHAJIM3UPOBaTh, JIeNIaTh BBIBOJBI M OOOOIIEHHS, CaMOCTOATEIFHO BECTH HCCIICHOBAHMS,
MOJIB30BATHCS PA3IMYHBIMU IIPUEMaMU U3MEpPEHHA, 0pOpMIISTh pe3ybTaThl B BUAE TaOJHII, CXEM,
rpaduKoB;

- IpUOOpETEHNE HABBIKOB pabOThI C pa3IMYHBIMU IMpUOOpaMH, anmapaTypol, yCTAHOBKaMU U
JOPYTUMH TEXHUYECKUMHU CPEICTBAMU JJIsl IPOBEIACHUSI OIIBITOB;

- BbIpaOOTKY MpH pEIIeHWH MOCTaBJICHHBIX 3a/ad Mpo(ecCHOHATbHO 3HAYMMBIX KAayecTB,
TaKUX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOpYECKAs] HHUIIMATUBA.

[IpakTuueckue/nabopaTopHble 3aHATUS MPOBOJATCS IOCIE COOTBETCTBYIOIIEH TEMBbI, KOTOpast
obecrieurBaeT HATMYKE 3HAHUH, HEOOXOIMMBIX /ISl BHITIOIHEHUS] IPAKTUYECKUX PA0OT.



2 IEPEYEHDb TIPAKTUYECKHUX/JIABOPATOPHBIX 3AHATHIA

Conep:xanue Tembl npakTnueckux/madoparopubix | Koanu I[lnanupyemblie
o0yueHust 3aHATHII €CTBO pe3yabTaThbl
4acoB OCBOECHMHS
10 JIPS, JIPY, JIP14,
MP4, MPS5, IIP1,
Pazgen 1. HEOPTAHUYECKAA XUMMUA [1P2. [IP3. IIP4,
IIP5, IIP6
2.1 Ocnosueble monsatust | [Ipaktuueckast pabora Nel. PacueTsl mmo 2 JIPS, JIP9, MP4,
U 3aKOHBI XUMHUU XUMHYECKHM (popMyJiaM B ypaBHEHHSIM MPS, IIP1, IIP2,
IIP3, IIP4, IIP6
2.2 Tlepuoamueckuit [IpakTuueckas pabota Ne2. 2 JIPS, JIP9, JIP14,
3aKOH U CocraBiieHue AIIEKTPOHHBIX u MP4, MPS5, [P,
MepuoInyecKas ANIEKTPOHHO-TpaUIeCKuX dhopmyn IIP3, IIP4, [1P5,
cucTeMa aTOMOB XUMHUYECKUX DJIECMECHTOB. 1IP6
JA.N.Menneneena. XapakTepuCTUKa 3JIEMEHTOB C YYETOM
Crtpoenue atoma MECTOHAXOX/IEHHUS B TEPUOIUIECCKOM
CHCTEME.
2.4 Bona. PactBopsI. JlaGopaTopuas pabotra Nel. Peakmum 2 JIPS, JIP14, MP4,
DIIEKTPOJIUTUYECKAS HOHHOTO oOMeHa. Ucnerranne MPS5, IIP1, IIP2,
JIACCOIAAITHS. pacTBOPOB COJIEW HHANKATOPAMHM 1IP3, IIP5, IIP6
2.5 Knmaccudukanmst JlaGopaTopHas pabora Ne2. 2 JIPY, JIP14, MP4,
HEOPTaHWYECKHAX KavecTBeHHBIE peakuuM Ha XJIOPHI-, MPS5, IIP1, TIP3,
COCTMHEHHH U NX cynbdar-, cuaukar- u  KapOoHaT- 1IP4, IIP5
CBOMCTBaA AHUOHBI
[Ipaktuueckass pabora Ne3. Pacuer 2 JIPS, JIP9, MP4,
2.6. XUMHYECKHE CKOpOCTEH  XMMHYECKOM  peakiuu. MPS5, IIP1, TIP3,
peakuuu VYnpaxxHeHus Ha CMeIlleH1e I1P4, I1P5
XUMHUYECKOT'O PAaBHOBECHS.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKIuu.
2 JIPS, JIPY, JIP14,
MP4,
PA3JIEJI 2 OPTAHUYECKAS XUMUSI MP5, IIP1, IIP2,
1IP3,
IIP4, IIP5, IIP6
2.4 Azotconepxaniue JlaGopaTopHas pabora Ne3. 2 JIPS, JIP9, JIP14,
OpPraHUYECKUE KadecTBeHHBIC peakiiu OCIKOB. MP4, MP5, IIP],
COETUHEHUS. IIP2, TIP3, I1P4,
[Tonumepsl. IIP5, IIP6
HUTOT'O 12




3METO/INYECKHUE YKA3AHMUSI
Tema 1.1 OcHOBHBIC MOHATHA U 3AKOHLI XUMHU

IIpakTnueckoe 3ansiTue Ne 1
Pacyersl 10 XUuMHYeCKUM (POPMYJIAM H YPABHEHUAM

eanb padoThl: HAYYUTHCS OCYIIECTBISATH PACUYETHl MO XUMUYECKUM (POpMYyJiaM: HAXOAUTh
OTHOCUTEIIbHYIO MOJICKYJISIPHYI0O MacCy, MacCOBBIE JOJM 3JEMEHTOB B CJIOKHBIX BEIECTBAX;
pemaTh 3314l 10 XUMUYECKUM YPaBHECHHUSM.
Boinosinus padorty, Bl Oyaere:
ymemo:
- CBSI3BIBATH: N3YYCHHBI MaTepUa CO CBOEH MPodecCuOHaTbHOMN AESITEIbHOCTHIO;
- pemaThb: pacueTHbIE 33/1a4l 110 XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM.
MarepuajibHoe o0ecnieueHue:
Koncnekrsr neknuii, Tadbnuma J[.M. Menneneena.
IMopsiaok BbINOJIHEHHS PA0OTHI:
1. Pemenue 3a1a4 no XuMHU4ecKuM (Hhopmyiam.
2. Pemenne 3a1a4 1Mo XMMHYECKUM yPaBHEHHSIM.

3ananune Nel.Jlaasr popMyItbl CiieTyONTUX BEIIECTB

a) Caz(P0Oa):2

b) H.CO3

Omnpenenute MOJEKYJISIPHBIE MAaCChl 3TUX BEIIECTB U MACCOBBIE JIOJIH KUCIOPO/Ia B HUX.

3ananue Ne2. MaccoBas pona azora 63,64%, maccoBag posga kuciopoaa 36,36%.
Omnpenenure GopMyIty BellecTa.

3amanue Ne3*. KakoBa npocreiimas GpopMya BEIIECTBa, B KOTOPOM MAacCOBBIE JIOJIH CEPBI,
JKeJe3a U KMCIIOPOJia paBHbI COOTBETCTBEHHO 24, 28 u 48 %.

PacueThbl 10 XMMHYECKMM YPABHEHHUSAM:

[To ypaBHEHUIO XUMUYECKOW PEAKIIUA MOKHO Y3HATh:

a) KOJIMYECTBO PEarupyrouIuX BEUIECTB U MPOIYKTOB peakUuu (YUCIO MOJIb OMpeesisieM Mo
koa( purmeHTam)

b) Maccel peareHTOB M MPOAYKTOB peakiuu M = M

¢) 00BEMBI, HO TOJIBKO JIJISl Ta3000pa3HbIX MPOAYKTOB peakiuun V=Vum

AJITOPUTM _pellieHUus1 PacYéTHBIX 32/1a4 ¢ HCNOJb30BAHMEM YPABHEHUI XMMHUYECKHX

peaKuumii:
1. CocraBuTh ypaBHEHHE XHMHYECKOW peakuuu (T.e. 005A3aTeIbHO — PacCTaBUTh

ko3 purueHTsI!)

2. Hag cootBercTByronmMu (popmyiaamMu B YpaBHEHUU 3aIUCAaTh KOJIHMYECTBEHHBIE JAHHBIE O
BEIECTBAX C €IMHUIIAMHU HU3MEPEHHS, KOTOPbIE M3BECTHHI WJIM MX MOXXHO PaccuuTaTh, UCXOMAS W3
yCIIOBUS 33[]a4i, 1 HICKOMYIO BeJTMUHUHY X TaKXKe C eAUHUIIAMHU U3MEPEHUSI.

3. Ilox »tumu ¢dopMynaMu 3amucaTb COOTBETCTBYIOLIME KOJIMYECTBEHHBIC BEIUYHHBI,
3aJlaBaeMble CaMUM YPaBHEHHUEM, TAK)Ke C SUHHUIIAMU U3MEPEHUSI.

4. CoCTaBUTh U PEUIUTh MPOIOPIHIO.

5. OdopMuUTh OTBET.

INPUMEP:

Paccunraiite maccy Bojbl, KOoTOopas oOpasyercss B pe3yibTare B3aummopeiictBus 0,5 momb
OKCHJIa AJIFOMUHUSA C CEPHOU KUCIOTON PU HArPEBaHUH.

. IIpounraiite 3axauy.



. 3anumuTe ycinoBue 3anaun. (Jano, Haiitu.)
J Jlanee pemaem 3a/1a4y COTJIacHO, UMEIOIIEMYCS y Bac allTOPUTMY.

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

Haiitu:

m(H;0) - ?

Pemenne:

n=0,5 Mo1b X MOJb
Al,03+3H,S0,=Al,(S0,4)5+3H,0

n= 1 moJun 3 MOJIb
M =102 r/moJb 18 r/Momb
Pacuer MonexysipHON MaccChI:
Mr(Al,O3)= 2¢27+3+16= 54+48=102
Mr(H,0)=2+1+16=18

CocTaBUThH U PEITUTH TIPOMOPIIHIO.
0.5 Moap=X MOJIb

1 monb 3 Mosb
X mois = n(H,0) =0,5 Mok * 3 Moab= 1,5 MoJIb
1 monb

Haitném maccy Boapl.

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

m(H,0) = 1,5 moap*18 r/mMmons =27 T
Otser: m(H,0)=27r

3ananne Ned4., Ompenenure o0bEM xjopa (H.y.), HEOOXOIMMBIA sl moiydeHust 634 T
XJIopuaa amoMuHus mo ypasaenuio: 2Al + 3Clo= 2AICls.

3ananme NeS. PaccuuraiiTe KOMMYECTBO BEIIECTBA W MAacCy JHTHS, HEOOXOIUMOTO st
peaKIuu ¢ KUCIopo oM Maccoit 128 r mo ypasuenuto: 4Li + O2= 2Li,0.

3apnanmne Ne6. Coxrium B u30ObiTke kucinoponaa 0,4 monws okcuna yriepona (I1). Paccuurarite
KOJIMYECTBO BEIIECTBA: MPOPEArMpOBaBIICTO KUCIOpPOAa M 00pa30BaBIICTOCS B PEAKIIUHU OKCHIA
yraeponaa (1V).

3apanne Ne7. Coxrim B u3bbiTke kuciopoga 19,6 v CO. Paccuuraiite Macchl:
[IPOPEarupoBaBIICTO KMCIOPOAa U 00pa30oBaBIlIerocs B peakiuu okcuaa yriepoaa (1V).

3ananme Ne8. I[Ipu HarpeBanum mnepmanranara kamuss KMnOs oOpasyeTcss TUOKCHT
Mapranna, MnQOz, manranatr kamuss KoMnOs u xuciopon Oz. Paccuuraiite mMacchl MPOIYKTOB
peakIuu, eclIi Macca IepMaHraHaTa Kajaus paBHa 15,8 T.

3aganue Ne9. Paccuutaiite 00b€M Bosiopoaa (H.y.), HOTYUYEHHOTO MpU B3auMOJIeHCTBUH 13 T
IIMHKA ¢ U30BITKOM COJISHOH KHCJIOTHI.

3aganue Nel(. PaccumTaiite maccy U konmuecTBO BemecTBa (ocdopa, HEOOXOAUMOro IS
PEaKIMK C KUCIOPOJIOM 00BbEMOM 5,6 J1.

dopma npeacTaBieHus pe3yJbTara:

BeInostHEeHHEIE 3a/1aHMS.

Kpurtepuu oueHkH: OIeHKAa WHIAUBUAYAIbHBIX OOpa30BaTEeNbHBIX JOCTH)KEHHH IO
pe3yabpTaTaM TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTallMy MPOU3BOAMUTCS B
COOTBETCTBUU C YHUBEPCATIbHOM IIKAJIOM:



[MpoueHT KauecTBeHHass ~ OICHKA  WHAWBUIYaJbHBIX
PE3yJIbTaTUBHOCTH | 00pa30BaTENIbHBIX JOCTHKCHUIMA
(IpaBUIIBHBIX
OTBETOB)
Oamn (oTMeTKa) BepOaTbHBIN aHAIOT
90 +100 B OTJINYHO
80 + 89 4 XOpOLIO
70 =79 3 yJIOBJIETBOPUTEIHHO
Mmenee 70 2 HE YJOBJIETBOPUTEIBHO

Tema 1.2 Ilepunoanyeckuii 3axoH u nepuoguyeckas cucrema JI.M.MengeseeBa.
Crtpoenne atoma

I[IpakTnuyeckoe 3ansiTue Ne 2
CocTaBJ/ieHUE JIEKTPOHHBIX U 3JIEKTPOHHO-TPaduyecKkux (popmMyJ1 AaTOMOB XUMHYECKUX
3JIEMEHTOB. XaPAKTEePUCTHKA 3JIEMEHTOB € Y4eTOM MECTOHAXO0KACHUSA B NEPHOANYECKOI
cucreMe.

Heab padoThl: HAYUYUTHCS COCTABIAThH JIEKTPOHHBIE U AIIEKTPOHHO-Tpaduueckue (Gopmyasl
aTOMOB XMMH4YecKHX anemMeHToB. [lo mepuommyeckor cucreme [[.M. MeHneneeBa ompenenarhb
XapaKTEPUCTHKY DJIEMEHTOB C YIETOM MECTOHAXO0XJICHHUS B IEPUOIUUECKON CHCTEME.

Boinosinus padory, Bel Oynere:

YMETh:

— XapaKkTepu30BaTh: dJIEMEHTH MaJIbIX MEPHUOJOB MO0 MX MOJIOKEHUIO0 B Ilepmonnueckoi
cuctreme JI.1. MenneneeBa; o0mue XMMUYSCKIE CBOMCTBA METAIIJIOB, HEMETAJLIOB;

MarepuanbHoe odecniedyeHue:

Ta6nuna /.M. MeHnneneeBa, KOHCIICKT JICKITUH.

3ananue:

1. CoctaBbTe »JJEKTPOHHBICE M DJIEKTPOHHO-rpadudeckue QOpMyIbl, OXapaKTEpHU3yHTe
XMMHUYECKHE CBONCTBA 3JIEMEHTOB T10 IJIaHY.

Xoxa padoThI:

1. U3y4yuTh NJIAH XapaKTEePUCTUKH XMMUYECKOI0 3JIeMeHTa.

[. CuMBOJI XMMHUYECKOTO 3JIEMEHTA U €ro Ha3BaHUE.

II. TlomoxeHne XUMHYECKOTO SJEMEHTa B IEPUOAMYECKOM cucteme 3yemeHtoB [l .
Meuneneena:

MOPSAIKOBBIN HOMED;

HOMeEp MepUoa;

HOMEp TPYIIIbL;

noArpymnmna (riaBHasi Uiy MTo00YHas).
III. CtpoeHue aToMa XUMHUYECKOTO DJIEMEHTA:

3aps sipa aToma;

OTHOCHUTEIIbHAsl aTOMHAasl Macca XUMUYECKOTO 3JIEMEHTa;

YHCIIO MPOTOHOB;

YHCIIO 3JICKTPOHOB;

YUCJIO HEUTPOHOB;

YHUCJIO JEKTPOHHBIX YPOBHEHN B aTOME.
IV. DnexTpoHHas u eKTpoHHO-Tpadudeckas GopMyIibl aTOMa, €0 BaJICHTHBIE JIEKTPOHBI.
V. Tun XHMHUYECKOT0 3eMeHTa (METaT MK HeMeTasll, S-, P-, d-wiu f-anemenr).

el N =

curwhE



VI. ®opMynbl BBICHIETO OKCUAA U TUAPOKCUIA XUMHUUYECKOTO 3JIEMEHTA, XapAKTEPUCTHUKA UX
CBOWCTB (OCHOBHBIE, KHCIIOTHBIE HITU aM(OTEPHBIE).

VII. CpaBHEHUE METAUINYECKUX WM HEMETAINIMYECKUX CBOMCTB XMMHYECKOI'O 3JIEMEHTA CO
CBOMCTBAMM 2JIEMEHTOB-COCENIEH 3a IIEPUOJOM U MOATPYIIIOM.

Hanpumep, nagum xapakTepUCTUKY XMMHMUYECKOIO 3JIEMEHTa C MOPSIKOBBIM HOMEpOM 15 mu
€ro COCJUHEHUsM IO IOJOKEHUIO B IEpUOAMYECKOM cucrteMme sneMeHToB [[. M. MeHnneneeBa u
CTPOEHHIO aTOMa.

I. Xumwmaeckuii amemeHnT Homep 15 - @ochop. Ero cumsour P.

I1. ®ocdop HaxoauTCs B TIABHON MOArpyNne V rpynisl, B 3-M MepUoIe.

II1. 3apsig siapa atoma docdopa paBHa +15. OTHOCHTENBHAS aTOMHast Macca gocdopa paBHA
31. Snpo aroma coxepxur 15 npoToHoB u 16 Heiitpornos (31 - 15 = 16). Atom docdopa umeer Tpu
SHEPreTUYECKUX YPOBHS, Ha KOTOPBIX HAXOAATCA 15 2JIeKTpOHOB.

IV. CocraBisieM 3€KTPOHHYIO M AJIEKTPOHHO-TpaduiecKyto (opMyJIbl aToMa, OTMEYAEM €ro
BAJICHTHBIE AJIEKTPOHBI.

DrexTponHas Gopmyna aroma pocdopa: 1s22s22p°3s23p*

OnexTpoHHO-Tpaduueckas ¢GopMysa BHEIIHEro YpoBHS aroma (ocdopa: Ha TpeTbeM
SHEPreTUYEeCKOM YpOBHE Ha 3s-MIOAYPOBHE HAXOAATCA JBa JJIEKTpOHa (B OJHOW KIIETKE
3aMMChIBAIOTCS JIBE€ CTPEJIKH, UMEIONIME NMPOTHUBOIOIOKHOE HAlpaBieHHUE), HA TPU P-TIOJYpPOBHE
HaXOJATCSl TPU 3JIEKTpoHA (B KaKJIOW M3 TpeX KIIETOK 3alHChIBAIOTCS MO OAHOM CTpENKe, UMEIOT
OJIMHAKOBOE HallpaBiieHHE).BaleHTHBIMU 3JIEKTPOHAMU SIBIISIIOTCS AJIEKTPOHBI BHEUIHETO YPOBHS,
TO €CTh AIeKTPOHHI 3523p°

V. ®ocdop - memetain. [lockonbky B mociieqHee moaypoBHeM B atoMe (ochopa, KOTOPHIi
3aroHseTCs ANEKTPOHAMHU, P -TOAYPOBEHb, Dochop OTHOCUTCS K CEMENCTBY P-3IIEMEHTOB.

VI. Beicmuit okeun docdopa P2Os mposiBisseT cBOHMCTBAa KHUCIOTHOTO OKchaa. [ Mapokcu,
KOTOpBIM COOTBETCTBYET BbicmieMy okcuay, HisPOa, mposBnser coiictBa kuciotsl. [loarBepaum
yKa3aHHbIE CBOMCTBA yPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH.

VII. CpaBHuM HemeTaumMueckue cBoicTBa (ochopa co CBOMCTBAMH 3JIEMEHTOB-COCEICH 3a
MEPUOJIOM U MTOATPYIIIIOHN.

Cocenom docdopa o noarpymnme sBisercs azor. Cocenamu Gocdopa 3a IEPHOIOM SBIIICTCS
kpemuuii 1 Cepa. Hemeranianyeckue CBOMCTBA aTOMOB XMMUYECKHUX 3JIEMEHTOB IJIaBHBIX MOATPYIII
C pPOCTOM TMOPSAKOBOIO HOMEpa pacTyT B IMEpUojJax MU CHWKawTca B rpynmax. [loatomy
HEMeTaJITH4YecKe cBoiicTBa (hocdopa Gojiee BbIpaKEHBI, YeM Y KPEMHHUS U MEHEE BBIPAKEHBI, YeM
y a30Ta U Cephl.

1. Ilo mjaaHy AaTh XapakTepUCTHKY 3 xumuyeckuM 3jeMmeHTam Ilepumomamueckoii
cucrembl JI.A. Menaeieena.

dopMma npeaocTaBIeHNUS pe3yabTaTa

BrinonHnenHoe ynpaxHeHHe

Kpurepuu oueHkH: OIeHKAa WHIAUBUAYAIbHBIX OOpa30BAaTENbHBIX JOCTH)KEHHH IO
pe3ysbTaTaM TEKYIIEero KOHTPOJS yCIeBAEMOCTH M MPOMEXKYTOUHOM aTTeCTallMi MPOU3BOAUTCS B
COOTBETCTBUU C YHUBEPCAIBHOM IIKAJIOMN:

[IponeHt KavyecTBeHHas ~ OIIGHKa  MHJIUBUAYaJIbHBIX
pE3yJIbTAaTUBHOCTH | 00pa30BaTEIbHBIX TOCTHKCHUI
(TIpaBUITBHBIX
OTBETOB)
0amn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOpo1Io
70 =79 3 YIOBJIETBOPUTEIIBHO
Menee 70 2 HE Y/IOBJIETBOPUTEIHHO
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Tema 1.6 Xumnueckue peakuuu

IIpakTnuyeckoe 3ansiTue Ne 3
Pacuer ckopocTeii XMMHUYeCKHX peaKuil. Y IPa:KHEeHNUsI HA CMellleHHe XUMHYeCKOro
paBHoBecusi. CocraBiieHue ypapHenuii OBP meronom 3jiekTpoHHoro 6ananca. Onpenesienue
OKHCJIMTEed U BOCCTAHOBHUTEJIEH.

Leabp padoThl: pPacCUUTHIBATE CKOPOCTH; OMPEICIIATH 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT
pa3HbIX (aKTOPOB; OMNPENCIATH YCIOBHS TPOTCKAHWS PEAKIHH B HYXHOM HAlPaBJICHHH.
YpaBHUBATh  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIC  PEAKIUU; ONPEISNSATh  OKHCIUTEIb U
BOCCTAHOBHTEb.

Boinosainus padorty, Bel Oyaere:

ymemy:

—  pacCUUTHIBATh CKOPOCTh PEAKIIHIA;

—  OTPEeIATh 3aBUCHMOCTh CKOPOCTH PEAKITUU OT Pa3HbIX (DaKTOpOB;

—  OTPEIeIAThH YCIOBUS MPOTCKAHUS PEaKIUid B Hy>)KHOM HAIlpaBJICHHH,

—  ypaBHHBATh OKHCIUTEILHO-BOCCTAHOBHTEILHBIC PEAKIIHNH;

—  OTPEIeIATh OKUCIUTETh M BOCCTAHOBHUTEII.

MarepuanbHoe o0ecrieyeHme:

Ta6muma /.M. MenneneeBa, KOHCIICKT JICKITHH.

3ananmue:

l. KoanekTuBHast paéora (3a1a4u /151 COBMECTHOI0 pellIeHus1):

1.  Paccumraiite ckopocth peakiuu Nory + Oxry@2NOras), ecmu koreHTparms Oz 3a 10 ¢
mmensercs ot 20 monb/n 70 30 Monb/7. YBenMUMBAETCS WM YMEHBIIAETCS CKOPOCTh
peakuun?

2.  Paccuuraiite, kKak UBMEHHUTCS CKOpOCTh peakinu 25032 2S02, ecnu

a) koHneHTparus SO3 ¢ 1 MOJIb/7 yBEeIUUUTCS 0 3 MOJIB/IT;

6) Temneparypa camutcs Ha 30°C (TemmeparypHblii ko3bdHUIIEHT Y=2).

3. VYkaxwure, kakue (akTopsl (TeMmIiepaTypa, JaBJICHHE, KOHIIEHTpAIlMW) U KaKuM 00pazoM
(OBBICUTH WM TOHU3UTH) HY)XHO HM3MEHUTb, YTOOBI CABHHYTh BIPAaBO XHMHYECKOE
PaBHOBECHE CHCTEMBI:

N2 (ra3t3H2 (ras) @ 2NH3 (ras) (AH = - 88 xJ]x/Moub).

. CamocTosiTesqibHasi padoTa (3a1a4u I CAMOCTOSITE/ILHOTO pellieHus ):

1.  Paccumraiite ckopoctb peakiun 2C + Oz 2 2CO, ecnn konueHtpauus Oz 3a 5 ¢
u3mensiercs or 20 MoJb/1 A0 5 MONIB/J. YBENWYMBACTCS WM YMEHBIIAETCS CKOPOCTb
peakuuu?

2.  Paccuuraiite, kak usMeHuTCsl ckopocTh peaknuu 2C + Oz 2 2CO, ecnu:

a) KOHILIEHTPAILMIO KUCIIOPOAA YBEIHUUTE C 2 MOJIB/J 10 5 MOJIB/I;

6) temneparypy cuusuth ¢ 60°C no 20°C (TemmeparypHblii KOd(DUIUEHT CKOPOCTH 3TOi
PEaKIUK IPUHATH Y=2).

3.  Vkaxwure, kakue ¢GakTopsl (Temmeparypa, NaBJICHHE, KOHIEHTPAllMU) U KakuM o0pa3om
(OBBICUTH WM TOHU3UTH) HY)XHO H3MEHUTh, YTOOBI CIABHUHYTH BIIPAaBO XHMHUYECKOE
PaBHOBECHE CHCTEMBI:

CH4+ 202 > CO2 +2H20  (AH = - 880 x/[»/MomBb).

4. MertogoM snekTpoHHoro ©OamaHca paccTaBbTe KOA((UIMEHTHI B  ypaBHEHUSX
OKHCIIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIU:

C+Hx=CH4

Hg(NOz3)2 = Hg + NO2 + O

K2MnO4 + H20 = KMnO4 + MnO; + KOH
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K2S03 = K2S0O4 + K2S
Zn + KNO3; + KOH = K»Zn0O2 + NH3 + H,O
Ag.0 = Ag + 02

dopma npeacTaBIeHus pe3yabrara:

BelInonHeHHbIe yIIpa)KHEHUS U IPOU3BEICHHBIE PACUETHI.

Kpurepun ouneHkH: oOleHKAa WHIAUBUAYAIbHbIX OOpa30BaTEIbHBIX JOCTHXKEHUH 110
pe3yapTaTaM TEKYILEro KOHTPOJS yCIEBAEMOCTH M IPOMEKYTOYHON aTTECTAllMH MPOU3BOJIUTCS B
COOTBETCTBUU C YHUBEPCAIBHON NIKAJION:

[Iponent KadyectBeHHast ~ OIEHKa  HMHIUBUAYAIBHBIX
pe3yIbTaTUBHOCTH | 00pa30BaTEIbHBIX TOCTHXKEHUI
(IpaBUIIBHBIX
OTBETOB)
6amn (oTMeTKa) BepOaIbHBINA aHaJIor
90 +100 B OTJINYHO
80 + 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIHHO
MmeHee 70 2 HE YJOBJIETBOPUTEIHHO

Tema 1.4 Bona. PacTBopbl. DjieKTpoIuTHYECKAS IMCCOLUAIUSA.

JlabopaTropnasi padora Ne 1
Peakuuu nonHoro oomena. UcnbiTanue pacTBopoB coJieil HHANKATOPAMH.

eap padoThI: ONpenenaTh Cpely pacCTBOPOB BEUIECTB; COCTABIATh YPAaBHEHUS PEAKIUU B
MOJIEKYJISIPHOM M HOHHOM BHJE; MPOBOIUTH PEaKIUU B3aMMOJCHCTBHUS COJE€M C KHCIOTaMH,
ieoYaMu U MEXIy COOOH.

Boinosnus patdory, Bel Oynere:

yMmemy:

— OTIpeIETISITh XapaKTep Cpe/ibl B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX COSAMHEHUN.

MarepuajibHoe o0ecnieyeHue:

PeakTuBHBIH 1mITaTUB ¢ HAOOpPOM peakTUBOB (ILEJIOYH, KHUCIOTHI, COJH), HHAUKATOPBI,
MPOOUPKH, MUTIETKH, IPOMBIBAJIKA C AUCTUIUIMPOBAHHON BOJIOM.

3aganue:

1. BcnoMHUTH npaBuiia Mo TEXHUKE 0€30MacHOCTH MPU MPOBEICHUH JTaOOPATOPHBIX padoT.

2.1IpounTaTh MHCTPYKIUIO IO IPOBEICHHUIO OTBITOB.

3.1IpuroroBuTh HEOOXOAMMYIO XHUMHUYECKYIO MOCYAy W 00OpyAOBaHHE Ui IMPOBEICHUS
OTIBITOB.

4.1IpoBecTH OIBITHI.

5.OdopmuTth nabopatopuyro padboTy.

X0l PABOTHI:

Onvim Ne 1. Bzaumooeiicmeue Kuciom u 0CHOBAHUIL (peaKkyua Helmpaiu3ayuu).
ITopsinok BbIONHEHUS pabOThI:
1. Haneiite B mnpobupky 5-10 xamens pactBopa menouun u 1-2 Kamam pacTBopa
¢denondranenna. Habmogalite n3MeHeHue 1BeTA.
2. 3arem poGammsiite mo 1 kamme pactBopa kuciaoTel (HCIl wmum H2SOs), BeTpsixuBas
npobupky. OTMeThTe H3MEHEHHE IBeTa C MAaJIMHOBOIO JI0 OECLBETHOro Mocie NpuOaBIeHUs
HEKOTOPOT0 KOJMUYECTBA KHCIIOTHI.

12



3. [Touemy pacTBOp obeciBeTHIICS HE Cpazy?
4. Hanumure ypaBHEHHE PEAKLIMK B MOJIEKYJIIPHOM U MOHHOM BUJIE.
5. Cnenaiite BBIBOJ O TOM, YTO 00pa3yeTcsl B pe3yJsibTaTe Peakuy HEUTpaln3altu.

Onvim Ne 2. J/leticmeue na pacmeopul coneil pacmeopamu uieiouell.

[TopsiioK BBIMOJIHEHHUS ONIBITA:

1. B oany npoOupky naneiite 5-10 xamens pactBopa conu xenesa (111)-(FeCls), B apyryro
comu meau (11)-(CuSOs).

2. B 06e npoOupku 1o karusm npuiarBaiite pacteop mienoun (KOH um NaOH).

3. HabGmromaiite oOpazoBaHre 0caakoB Oyporo M roryooro 1Bera.

4. HanuiuTe ypaBHEHHs PEAKIHid B MOJICKYJSIPHOM M HOHHOM BHJIC.

5. Cnenaiite BBIBOJI O B3aUMOJICHCTBUU COJIEH CO LIE€TI0YaMHU.

Onvim Ne 3. /lelicmeue na pacmeopul coneil pacmeopamu KUciom.
[TopsiioK BBIMOJIHEHUS OTIBITA:
1. B mpobupky Haneiite 10 xanens pactBopa consl — kapooHata HaTpusi Na2COs.
2. lo6aBwTe o KarsiM pactBopa kuciiotsl (HCI nmu H2SO4).
3. HabGnroaliTe BblieNeHNE ra3a.
4. HamucaB ypaBHEHHE PEaKIMU B MOJICKYJSIPHOM M HOHHOM BHJE, OOBSICHUTE, My3bIPHKH
KaKOTO Ta3a BBIJIEISTIOTCSI.
5. CaenaiiTe BBIBOJ O B3aUMOJEHCTBHUU COJIEH ¢ KUCIIOTaMHU.

Onvim Ne 4. Bzaumooeiicmeaue conieit mexicoy coooil.

[Topsi/TOK BBIMTOTHEHHS OTIBITA!

1. Hanetite B mpobupky 2-3 karutu pacteopa conu Pb(NO3z)2 (Pb(CH3COO)2) u npuneiire 1-2
Karuti pactBopa noauaa kaaus Kl. Habmromaiite oOpasoBanue sxearoro ocaaka noauaa ceunia (11)
Pbl.

2. Hanumure ypaBHEHHE peakIWH B MOJICKYJISIPHOH W HMOHHOW (popmax, OTMEThTE IIBETA
00pa30BaBIINXCS OCAIKOB U UCXOJHBIX PACTBOPOB U HA3BaHMSI BEILIECTB.

3. CmenaiiTe BBIBOJ O B3aUMOJEHCTBUU COJIEH.

Onvim Ne 5. /leiicmeue pacmeopog coaeil, Kuciom u wiejodeil Ha unoukamopwt. I'uoponus

coneu

[Topsnok BeImOMHEHUS PabOTHI:

1. Ha mosjocky yHHMBEpCAJIbHOW WHAMKATOPHOW OyMakKW HaHecHTe Mo | Karie pacTBopa
comssHoii mim  cepuoii  kucnotel  (HCI, H2SOs), pacrBopa menoun (KOH wmm NaOH) u
TUCTUIUTMPOBAHHONW BOJbl. OTMeEThTE 1BET, 3amuuiuTe B Tabmuiy. [lo mkane yHuBepcanbHOU
WHIMKATOPHOM Oymaru orpejaenuTe 3HaueHue PH pactBopos, 3anuinuTe B Ta0IHILY.

2. B onny npobupky HaneiTe 5 kamenb KUCIOTH (J1F000i1), BO BTOPYIO MPOOUPKY 5 Kareib
pacTBopa IIENI0OYH, B TPEThIO TUCTHILTUPOBAHHBIA BOJbl. [loOaBbTEe BO Bce MPOOMPKU HEMHOTO .
H20 u no 1-2 xarmuu pactBopa penondranenna. OTMEThTE IBET pacTBOPA. 3aNHUIINUTE B TAOIHILY.

3. Ha mojocky yHHBeEpcaabHOW HHAMKATOPHON OyMa)kKKM HaHecuTe Mo 1 Kamie pacTtBopa
Al2(S04)3 (FeCls, Fez(SO4)s3, FeS04), pactBopa Na,CO3 (K2COs, NaCH3COO) u pacrsopa NaCl
(KCI, Naz2S04). Ot™eTbTe 1BET, 3amumuTe B Tadauiy. [1o mkane yHUBEpCaIbHOW WHIUKATOPHOM
Oymarwu omnpenenure 3HadyeHue PH pacTBOpOB, 3aMUIIUTE B TAOIUILY.

4. Cnenaiite BBIBOJ O JICHCTBUHM PACTBOPOB BEIIECTB HA MHAUKATOPHI, OMPEIEIUTE PEAKIIHIO
Cpelbl pacTBOPOB, YUUTHIBas, 4To Tipu PH = 7 — cpena HelTpansHas, npu pPH>7 — cpena mienovnas,
a npu pPH<7 — cpena kucnas. 3anoiaHUTE MOCIEAHUI cTONOEL TaOIHIIbI.

5. I1o 3HaueHUIO cpebl paCTBOPOB 3AMOJHUTE B TAaOIHIIE CTPOKU CTONOIA, YKA3hIBAIOIIErO Ha
1BeT uHAMKaTtopa (eHondrarenHa B pactBopax comeil. [logTBepauTe CBOM BBIBOIBI OIBITHBIM
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nyreM. B Tpu mnpoOupku HamelWTe 1O 5 Kamelb pPacTBOPOB COOTBETCTBYIOIIUX —COJIEH,
ucrnoibp3yeMbix B 1. 3. JloGaBeTe BO Bce mpoOupku HemHoro a. H2O u mo 1-2 xamum pactBopa
¢denondranenna. OTMETHTE IIBET PacTBOPA.

6. Hanumure ypaBHEHUS 3JIEKTPOIUTHUECKON AUCCOIMALIMM KaXKI0T0 U3 BELLIECTB.

7. O0BscHUTE, TPUCYTCTBHEM KaKUX MOHOB OOYCJIOBJICHBI KHCIas cpesia M IIeJI0YHas cpeaa
pacTBOpOB.

8. Hanmmmre ypaBHEHUS peakIfii THAPOINA3a COJICH B MOJICKYJIIPHON M HOHHOM (hopmax.

Tabnuua HaOmoaeHUI:

®dopma npegocTaBjieHus pe3y/ibTaTa
(Otuer o mpoieaHHOM paboTe, BRIBOIBI HA KAXK/IbII OIBIT, 3aII0JTHEHHAs Ta0JIHIIa, BBIBOJI 11O
Bcell 1abopaTopHO padboTe)

[IBeT nHAMKaTOpA pH pactBopa
(mo mIkaje yHUBEP.
WHIUKAT. OyM.)

PactBOp
BEIIIECTBA ®enondranenH YHuBepcanbHbIN

Cpena
pactBopa

HCI (H2S04)

KOH (NaOH)

H>O

Al>(S0O4)3 (FeCls)

Na,COs

NaCl (Na>SOs4)

Kpurepuu oueHkH: OlEHKa WHAMBUAYAIbHBIX OO0pa30BaTEIbHBIX JOCTHKEHMHA IO
pe3ynbTaTtaM TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH M MPOMEXKYTOUHOM aTTecTallii MPOU3BOAUTCS B
COOTBETCTBUHU C YHUBEPCATbHON NIKAJION:

[Ipouent KadecTBeHHass  olleHKa  WMHAMBUYaTbHBIX

PEe3yNbTaTUBHOCTH | 00pa30BaTENbHBIX TOCTUKEHUI
(TIpaBUIIBHBIX
OTBETOB)
Oast (0OTMETKa) BepOAIbHBIN aHAJIOT

90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIO
70 ~79 3 YJOBJIETBOPUTEIHHO
menee 70 2 HE YJIOBJIETBOPUTEIILHO

Tema 1.5 Knaccudukanusi HeopraHu4ecKuX coeIMHEeHH M UX CBOiicTBa

JlaGopaTopnasi paGora Ne 2
KadecTBeHHbIE peaKkIuH HA XJIOPU/-, CYJIb(aT-, CHINKAT- 1 KAPOOHAT- HOHBI.

Ileab padoThl: HayuUTHCS COCTABJIATH YPAaBHEHHUS PEAKLU B MOJEKYISPHOM M HMOHHOM
BUJIE; MPOBOAUTH PEAKIMH B3aMMOJEHCTBHS COJEH € KUCIOTaMH U MeXay co0oif; MpoBOAUTH
KayeCTBEHHbIE PEAKIIMU B3aUMOJICHCTBUS HA Ha XJIOPUA-, CYyIb(]aT-, CHINKAT- U KapOOHAT-aHUOHBI.

Beinosnus pabdory, Bel Oyaere:

YMETb:

—  COCTaBJIAATh YPAaBHEHUS PEAKIMI B MOJIEKYJISIPHOM U HOHHOM BH/IE;
—  TPOBOJMTH PEAKLINHU B3aUMOJCHCTBUS COJIEH C KHCIOTaMH U MEXAY COO0H;
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—  TPOBOJMTH KAaUECTBEHHBIC PEAKLUU B3aMMOJCHCTBHS HAa HA XJIOPHI-, CyIb(]ar-, CHINKAT-
1 KapOOHAT-aHUOHBI.
MarepunanbHoe obecrnieyeHue:
PeaxkTuBHBIN ITATUB ¢ HAOOPOM PEAKTUBOB (ILI€TIOYH, KHUCIIOTHI, COJIU), TPOOUPKHU, TUMIETKH.
3aganue:
1. BcnoMHUTh nipaBuiia MO TEXHUKE O€30IaCHOCTH MPU IIPOBEIEHUU JIAOOPaTOPHBIX padoT.
2.IIpouynTaTh HHCTPYKIUIO 110 TIPOBEICHUIO OTIBITOB.
3.I[IpuroToBuTh HEOOXOAMMYIO XHMHUYECKYIO IMOCYAy M OOOpYAOBaHHE Uil HPOBEACHUS
OTIBITOB.
4.1IpoBecTH OIBITHI.
5.OdopmuTh 1adopaTopHyro padoTy.
XOJA PABOTBI:

Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl-.

[TopsiI0K BBITTOTHEHUS OTIBITA:

1. Haneiite B mpoOupky 2-3 kammu pactBopa comu NaCl (KCl wmam pactBopa comsHOM
kucinotel HCIl) u mpuneiite 1-2 kammm pactBopa Hutpata cepedpa AgNOsz. HabGmomaiite
oOpa3oBaHue OEJI0ro TBOPOKKMCTOrO ocaka xyuopuna cepedopa AgCl.

2. Hanumure ypaBHeHHE peakIUM B MOJEKYJSpPHOM M MOHHOW (opMax, OTMEThTE IIBETa
00pa30oBaBIIMXCS OCAIKOB M HCXOIHBIX PACTBOPOB U Ha3BaHHS BEIIECCTB.

Onvim Ne 2. O6napyscenue cyrvgpam-anuona SOs>,

[Topsi/TOK BBIMTOTHEHHS OTIBITA!

1. Haneiite B mpobupKky 2-3 Karm pacTBopa, coaepskaniero cyibdar-aanon SO4% (NazSOa,
ZnS0s4, FeSO4, H2SO4 m T.11.) 1 mpuieiite 1-2 karu pactBopa xsopuaa 6apus BaCly. Habmonatiite
oOpazoBaHme 0eI0ro KPUCTAUIMIECKOT0 ocajka cyibdata 6apus BaSOa.

2. Hanwmure ypaBHEHHE peakIWH B MOJICKYJISIPHONW M HMOHHOW (popmax, OTMEThTE IIBETA
00pa3oBaBIIMXCS OCAIKOB U HCXOIHBIX PACTBOPOB U Ha3BaHHMSI BEIICCTB.

Onvim Ne 3. Oonapyscenue cunuxam-anuona SiOz>~,

[TopsoK BBIMOTHEHUS OTIBITA!

1. Haneiite B mpoOupKy 2-3 Kamiu pacTBopa, coepskaiiero cumukar-aninon SiOsz> (NazSiOs,
K2SiO3z u 1.0 win K€l CHIMKATHBIA KaHLEISPCKUI) ¥ mpuielte 1-2 Kamid pacTBOpa COJISHOU
HCI wu ceproii kucnorel HoSO4. Habmromaiite oopazoBanre kpemaueBoit kuciaotsl HoSiO3 B Bue
CTYJHS WJIA OEJIbIX XJIOTBEB.

2. Hanumure ypaBHEHHE peaklUMM B MOJEKYJISIPHOW M HMOHHOM (opmax, OTMEThTE IBETa
00pa30BaBIINXCS OCAIKOB U UCXOJHBIX PACTBOPOB U HA3BaHMSI BEILIECTB.

Onovim Ne 4. Oonapyscenue kapoonam-anuona CO3z>,

[TopsI0K BBIMOTHEHUS OTIBITA!

1. Haneiite B mpoGupKy 2-3 Karmm pacTBopa, coiepskaiiero kapoonar-anuon COs2 (NaCOs,
K2CO3, NaHCO3 u 1.1.) u npuieiire 1-2 xammm pactBopa consgHoit HCl wim cepHoi KHCIOTHI
H2>SO4. Habmrogaiite BbIieieHUE My3bIpbKoB raza. Kakoii ra3 Beinensercs?

2. Hanumure ypaBHEHHE peakiMd B MOJEKYJISAPHOW M HMOHHOM (opmax, OTMEThTE IBETa
MCXOJHBIX M 00pa30BaBIINXCS PACTBOPOB U HA3BAHUS BELIECTB.

®opma npegocTaBjeHUs pe3ybTaTa
OTtuer 0 mpojenaHHOM paboTe, ypaBHEHHE PEAKIUU B MOJEKYISPHOW M MOHHOU (opmax,
BBIBO/JIbI Ha KaXKIbIN OMBIT, BEIBOJI 110 BCEH 1abopaTopHOii padore.

15



Kputepnu oueHKHM: OLEHKAa WHAWBUIYAIbHBIX OOpPa30BaTENbHBIX JIOCTHKEHHUH IO
pe3yabpTaTaM TEKYILEro KOHTPOJS yCIEBAEMOCTH U IPOMEXKYTOYHOU aTTECTAllMU IIPOU3BOAUTCS B
COOTBETCTBUU C YHUBEPCAIBHON LIKAJION:

[Iponent KauecTBeHHast ~ OLEHKa  HMHIMBUIYaJbHBIX

PE3yJIbTaTUBHOCTH | 00pa30BaTEIbHBIX JOCTHIKCHUN
(IpaBUIIBHBIX
OTBETOB)
Oasin (oTMETKA) BepOAIbHBIN aHAJIOT

90 +100 B OTJINYHO
80 + 89 4 XOpOLIO
70 =79 3 yJIOBJIETBOPUTEIHLHO
Mmenee 70 2 HE YZOBJIETBOPUTEIBHO

Tema 3.4 AzoTcoaep:kamue opranndeckue coenunenus. [loaumepsnl.

JlaGopaTopHnasi padora Ne 3
KauyecTBeHHbIE peakiiuu HA O0eJIKU
eab padoThI:
1. HayuuThCsl POBOINTE HECIIOXKHBIE pEaKIIUy 10 O0OHAPYKCHHIO OeKka B 00BEKTax;
2. HayuuTthbcst onpeiesiaTh 1Mo TOSBICHUIO COOTBETCTBYIOIIETO OKPAIIHBAHKS Pa3INnIrsl Oenka
B 00BEKTax
Boinosinus patdory, Bel Oynere:
YMETh:
— [IpoBOAUTH HECIIOKHBIE PEAKIIMH 110 OOHAPYKEHHIO Oelika B 00BEKTaXx;
—  HayuuTscs onpenensTs 1o MOSBICHUIO COOTBETCTBYIOLIEIO OKPAIIMBAHUS HaIHUne Oeka
B 00BEKTax;
MarepuajibHoe o0ecnieyeHue:
- PEaKTHUBHBIN IITATHUB;
- MPOOHPKH;
- HarpeBaTeIbHbIN IEMEHT;
- pacTBOpHI Oernka;
PactBOpbl TrHApokcHIa HATpus WIM Kaius, cyibdara Meaud (COJNM TSKENbIX METajuloB
(Hanmpumep, CBUHIA);
- KOHLIEHTPUPOBAHHAs a30THAs KUCIIOTA,
- TUCTUJJIUPOBaHHAs BOJA.
3aganue:
1. BcnoMHUTH IpaBuiia Mo TEXHUKE 0€30MaCHOCTH MPU MPOBEICHUH Ta00PATOPHBIX padoT.
2.1IpounTaTh MHCTPYKIUIO TIO TPOBEICHUIO OTBITOB.
3.1IpurotoBuTh HEOOXOAMMYIO XUMHUYECKYIO MOCYAy W 00OpyAOBaHWE i MPOBEICHUS
OTIBITOB.
4.1IpoBecTH OIBITHI.
5.OdopmuTth nabopatopuyro paboTy.
Ilopsinok BbINOJIHEHHS PAadOTHI:
1. 3yunTe MOpsIIOK BBITIOTHEHUS OTIHITOB
2. CocraBbTe ypaBHEHUS pPeaKIUii K KaKJJOMY OIIBITY.
3. Cnenaiite BBIBOJIBI 1O paboTe

Xox padoThr:
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LBeTHBbIE peakuuy 0e1KOB
B tpu npobupku Hanelite mo 0,5 M pacTBOpa SIMYHOTO OEJKa.

OmnbiT Nel. O0Hapy:xeHHMe NENTHIHBIX CBA3ell (OUypeToBasi peakuus)
B nepByto npoOupky Haueiire mo Heckonbko Karens 1menoud (KOH wim NaOH) u pactBopa
CuSOQO4. Habmronaiite mosiBieHHE KpacHO-(HOIETOBOTO OKpAIIMBAHUSL.

OnbiT Ne2. OoHapy:keHHe G€H30IbHBIX KoJIell (KCAHTONMPOTEHHOBAS PeaKIus)
Bo BTOpYI0 IpoOHpKy 1010aBETE HECKOJIBKO KaIlelh KOHIICHTPUPOBAHHOUW a30THOW KHCIIOTHI
HNO3 (Octopoxno!). Habmomaiite mosiBiieHHE APKO->KEITOTO OCaIKa, JOKA3bIBAIOIIETO HATMYHE
OEH30JIBHOTO KOJIbIIa B MOJIEKYJIE OerKa.

OnbiT Ne3. O6HapyskeHHe cepbl B MoJIeKyJIax Oeska (CyJb(prugpuibHas peakuus)

1. B TpeThio npoOupKy 100aBbTE HECKOJIBKO Kareinb pacTBopa arerata ceunia (I1)-
(CH3COO).Pb u menoun, Harpeiire. Habmonaiite BoimajgeHne 4epHoro ocaaka PbS.
JloKa3bIBAIOMIETO HATMYHE CEPBI B MOJIEKYJIe Oerka.

2. Crienaiite 3aKJIFOUEHUE O PEAKITUAX OOHAPYKEHUS Oeka B 00BEKTaxX.

dopma npeacTaBiieHUs pe3yJbTara:

OTyeT 0 MpoJEIaHHOW paboTe, YpaBHEHHE PEaKIMH B MOJEKYJISIPHOW W MOHHOW (opmax,
BBIBO/IBI Ha KaXK/IBIN OTIBIT, BBIBOJI 11O BCel TabopaTopHOit paboTe.

Kputepum oueHKH: OIEHKA WHIUBUIYyAIBHBIX OOpa30BaTEIbHBIX JOCTHXKEHUH TIO
pe3ysbTaTaM TEKYIIEero KOHTPOJS yCIeBAEMOCTH M MPOMEXKYTOUHOM aTTecTallii MPOU3BOAUTCS B
COOTBETCTBUU C YHUBEPCAIIBHOW NIKAJIOM:

[Ipouent KadecTBeHHass  olleHKa  WMHAMBUYaTbHBIX

PE3yNbTaTUBHOCTH | 00pa30BaTENbHBIX TOCTHKEHUI
(TIpaBUIIBHBIX
OTBETOB)
Oast (0OTMETKA) BepOATHHBIN aHAJIOT

90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 ~79 3 YJOBJIETBOPUTEIBHO
menee 70 2 HE YJIOBJIETBOPUTEIILHO
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