MunucrepcTso Haykn i Beicuiero obpasosanns Poceuiickoii ®enepainm

DejiepaibHOE FOCYAAPCTBEHHOE OIOIKETHOE 00PA30BATENLHOE YUPEKICHHE
BhiCLIEr0 0OpazoBaHms
«MarsuToropekHii roCy1apCTBEHHBII TeXHHYECKHIT YHHBEPCHTET
. "M Hocosa»
Meuoronpoduabrbii KoaIeHK

JHupexrop

METOAUYECKHE YKA3AHUS 110 BBINNOJIHEHHIO
NNPAKTHYECKHX H JIABOPATOPHbIX PABOT

1o yuebnoi aucunminne

bJ1.06 Xumusn
poduan TEXHOJIOrHYeCKHH
Dopma obyuenns ouHas

Maruuroropex, 2021



O/IOBPEHO:

TpeamerHoit komuccHe «MaTemMarn4eckux u Meroauyeckoit komuceneit MnkK
eCTeCTBeHHOHAYY CUMTIIHHY
Ilpencenarens /E.C. KopsrTHHKOBa [Mpotokon Ne 3 or 24.02.2021r.

[Mpotokoa Ne 6 or 17.02.2021r.

Cocrasurenn:
npenonasarens GIBOY BO «MITY um. I' M. Hocosa» MK A.A. fOcynosa

MeTOAHHECKHE YKA3aHHs 110 BBINOJHEHHIO TIPAKTHHeCKHX K 1abopatopHbix pabot paspaboTanibi Ha
ocHoBe paboveii mporpammMbl y4eOHOH AHCUHTUTHHBL « XHMHA).
Cozepxanne MpakTHyeckMX M JabopatopHbix paGOT OpHEHTHPOBAHO HA (POPMHPOBAHNE

VHHBEPCATILHBIX YHeOHbIX AeHCTBHIL, NOATOTOBKY OOy4AIOUMXCA K OCBOCHHIO MPOrpamMmb! MOArOTOBKH
CMELMANHCTOB CPEAHEro 3BeHa.



COAEPXAHHUE

1 IOSAICHUTEJIbHA S 3AIIMCKA

2 IIEPEYEHD ITPAKTUUYECKUX/JIABOPATOPHBIX 3AHATUIA
3 METOAMYECKHUE YKA3AHUA

[IpakTnueckoe 3anstue 1

[IpaxTrueckoe 3ansTue 2

[IpaxTueckoe 3anstue 3

JlabopatopHoe 3ansarue 1

JlabopaTtopHoe 3ansTHE 2

JlabopatopHoe 3ansaTue 3



1 HOACHUTEJIBHASA 3ATINCKA

Paboueii mporpammoii y4ueOHOW TUCHMIUIMHBI «XUMUS» MPEIyCMOTPEHO IPOBEICHHE
MIPAKTUYECKHUX U JIA0OPATOPHBIX 3aHSATHH.

CoctaB W colepKkaHHE MPAKTUYCCKUX/TA0OPATOPHBIX 3aHATUH 1O 0O0IIe00pa3oBaTEIbHON
IIOITOTOBKE HAaIlpaBiieHbl Ha peanu3anuio denepasbHOro rocyaapcTBEHHON0 00pa30BaTEIbHOIO
CTaHJapTa CpeHEro olIIero oopa3oBaHusl.

Benyuelt tuaakTH4ecKON LENbI0 MPaKTUUYECKUX 3aHATUH sIBisieTcs (hOpMHUpPOBAHHUE YUEOHBIX
MPAaKTUYECKUX YMEHUN (YMEHMM pemath 3aJadd 1o OWOJOTHH, XUMHH), HEOOXOIHUMBIX B
nocyjenyromeil  yueOHOW JeATENbHOCTH 10 E€CTECTBEHHOHAYYHBIM, 00uIenpodeccrHoHaIbHbIM
JTUCIUTIITUHAM.

Benymieit aumakTudeckoi IeNbi0 J1a0OpAaTOPHBIX 3aHSATUN SIBISETCS SKCIEPUMEHTAIBLHOE
MOATBEPKJIEHUE W  TPOBEPKAa  CYIIECTBEHHBIX  TEOPETUYECKUX  TOJOKEHUU  (3aKOHOB,
3aBUCHUMOCTEN).

B pamkax mpakTudeckoro/nabopaTOpHOTO 3aHSATHS OOYYaOIIMECs MOTYT BBIIOJHATH OJHY
WJTU HECKOJIBKO MPaKTUYECKUX/Tab0paTopHBIX padoT.

ConeprkaHne NMPaKTUUECKUX/paboT OPUEHTUPOBAHO Ha (POPMUPOBAHUE YHUBEPCATIbHBIX YUEOHbBIX
JIENCTBUI:

Juunocmmuvix:

JIP5- chopMupOBaHHOCTH OCHOB CaMOPAa3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBHH C OOIICUEITOBEUESCKUMHU
LIEHHOCTSAMU M HJcajlaMH TI'PaKIAHCKOI'O OOINECTBA; FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIbHOM,
TBOPUYECKON M OTBETCTBEHHOU JIESITENIbHOCTH;

JIP9- roTOBHOCTH M CHIOCOOHOCTH K 00pa30BaHHWIO, B TOM YHCJE CaMO00pa30BaHWIO, HA TIPOTSHKEHUH BCei
JKU3HU; CO3HATEIbHOE OTHOIIEHWE K HEMpEephIBHOMY O00pa3oBaHHMIO KaKk YCIOBHIO  YCIIEUITHOMN
poeCCUOHATTEHON 1 00IIECTBEHHOH AESITETEHOCTH;

JIP14 - chopMupOBaHHOCTE IKOJIOTHIECKOTO MBINUICHUS, TTOHUMAHKS BIUSHUS COIHAIEHO-DKOHOMHIECKAX
HPOLIECCOB HAa COCTOSIHUE TPUPOJHON U COLMAIBHON Cpelibl; MPHOOPETEHHE OIBITA YKOJIOT0-HAIPaBICHHON
JCATCIIbBHOCTH,

Memanpeomemmnuix:

MP4- TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSITENbHOM HH(POPMAIMOHHO-TIO3HABATEIbHOM
NesITeNIbHOCTH, BJIaJICHUE HaBBIKAMH MONY4YEHUsS] HEOOXOIUMON MH(OpMAaLUK U3 CIOBapeil pa3HbIX
TUIIOB, YMEHHE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX UHPOPMAIMH, KPUTUYECKH OLICHUBATh
Y UHTEPIPETUPOBATh HH(POPMALINIO, ITOITYIAEMYIO U3 PA3IMUYHBIX HCTOYHHUKOB;

MP5- yMeHHE HCIIOJIb30BaTh CPEACTBA HMH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(manee - UKT) B pemieHuu KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M OpPraHU3AI[MOHHBIX 3a7ay C
coOoieHneM TpeOOBaHUN 3PTOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATUUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON 0€30MacHOCTH;

B pe3ynbrare ux BBIIOTHEHHS TOJIKHBI OBITH CHOPMUPOBAHBI TPEIMETHBIE PE3YIbTATHI:
[TP1- chopMUPOBAHHOCTH MPEACTABICHUN O MECTE XUMUU B COBPEMEHHON HAay4YHOUH KapTHHE MHPA;
MMOHUMAaHKE POJIM XUMUU B (POPMUPOBAHUU KPYro3opa U (GyHKIHMOHATBEHON TPAaMOTHOCTH YeIOBEKa
JUISl peLIEHUs TPAaKTUYECKUX 3a/1ay;

[1P2- BiaJeHHWE OCHOBOIOJATAIOMIMMU XUMUYECKUMH TMOHATUAMH, TEOPUSIMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE T10JIb30BaHUE XUMUUYECKOW TEPMUHOJIOTMEN U CUMBOJIMKO;

[1P3- BiIageHUE OCHOBHBIMM METOJAMU HAy4YHOr'O [IO3HAHUS, HCIHOIb3YEMBIMU B XHUMHHU:
HaOII0IeHUE, ONTUCaHKe, U3MEPEHUE, SKCIIEPUMEHT; YMEHUE 00padaThiBaTh, OOBACHATH Pe3yIbTaThl
MPOBEJICHHBIX OIBITOB U JeJaTh BBIBOJBI; TOTOBHOCTh U CHOCOOHOCTh MPUMEHSTH METOIbI
MO3HAHMS MPU PEIICHUHU NPAKTUUECKUX 3a/1a4;

[1P4- copMUPOBAHHOCTh YMEHHUS JaBaTh KOJIUYECTBEHHBIE OIEHKA W MPOBOAMUTH PACUEThl IO
XUMHUYECKUM (pOpMyJIaM U ypaBHEHUSM;

[1P5- BiajieHNe MpaBUIaMH TEXHUKU 0€30MaCHOCTH MPU UCTIOIB30BAaHUN 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, cUCTeMaTH3alMIo, YIIIyOJIGHHE, 3aKpEeIUICHUE, DPa3BUTHE M JICTAIU3AIUI0
MOJTyYSHHBIX TEOPETUIECKUX 3HAHUH 110 KOHKPETHBIM TeMaM Y4eOHOH JUCIUILTUHEI;

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

- (QopmupoBanne W pa3BUTHE yMEHHWH: HaOMIOAATh, CpPaBHHUBATh, COIOCTABIISITh,
aHAJIM3UPOBaTh, JIeNaTh BBIBOJBI M OOOOMICHHS, CAaMOCTOATEIIFHO BECTH HCCIICAOBAHMS,
MOJIB30BATHCS PA3IMYHBIMU IIPUEMaMU U3MEpPEHHA, 0pOpMIISTh pe3ybTaThl B BUE TaONHII, CXEM,
rpaduKoB;

- IpUOOpETEHNE HABBIKOB pabOThI C pa3IMYHBIMU MPUOOpaMH, annapaTypoi, yCTAHOBKaMHU U
OPYTUMH TEXHUYECKUMU CPEJICTBAMU JIJIsl IPOBEACHHUSI OIBITOB;

- BbIpaOOTKY MpH pEIIeHWH MOCTaBJICHHBIX 3a/ad Mpo(ecCHOHATbHO 3HAYMMBIX KAayecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsI HHUIIMATUBA.

[IpakTuueckue/nabopaTopHble 3aHATUS MPOBOJATCS IOCIE COOTBETCTBYIOIIEH TEMBbI, KOTOpast
o0ecrieunBaeT HATMYME 3HAHUN, HEOOXOIMMBIX JIJIsl BBITTOJTHEHHS ITPAKTUIECKUX padoT.



2 IEPEYEHDb TIPAKTUYECKHAX/JIABOPATOPHBIX 3AHATHIA

Conep:xanue Tembl npakTnueckux/nadoparopunix | 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 Ocnosuele onsatust | [Ipaktuueckast pabota Nel. PacueTsl mo 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-TpaUIeCcKuX bopmyn IIP3, IIP4, [1P5,
cucTeMa aTOMOB XUMHUYECKUX DJIECMEHTOB. 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. HUcneiTanne 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
CBOMCTBA AHUOHBI
[Ipaktuueckass pabora Ne3. Pacuer 2 JIPS, JIP9, MP4,
2.6. XUMHYECKHE CKOpOCTEH  XMMHYECKOM  peakiuu. MPS5, IIP1, TIP3,
peakuuu VYnpaxxHeHus Ha CMeIlleH1e IIP4, IIP5
XUMHUYECKOT'O PAaBHOBECHS.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKIuu.
2 JIPS, JIPY, JIP14,
MP4,
PA3JIEJI 2 OPTAHUYECKAS XUMUSI MP5, IIP1, IIP2,
1IP3,
IIP4, IIP5, IIP6
2.4 Azotcoaepikaiie JlaGopaTopHas pabora Ne3. 2 JIPS, JIP9, JIP14,
OpPraHUYECKUE KadecTBeHHBIC peakiiu OCIKOB. MP4, MP5, IIP],
COETUHEHUS. IIP2, TIP3, I1P4,
[Tonumepsl. IIP5, IIP6
HUTOI'O 12




3METO/INYECKHUE YKA3AHMUSI
Tema 1.1 OcHOBHBIC MOHATHA U 3AKOHBbI XUMHH

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

eanb padoThbl: HAYYUTHCS OCYIIECTBISATH PACUYETHl MO XUMUYECKUM (POpMYyJiaM: HAXOJUTh
OTHOCUTEIIbHYIO MOJIEKYJISIPHYI0 MacCy, MacCOBBI€ JOJM 3JIEMEHTOB B CIJIOXKHBIX BEIECTBAX;
pemiaTh 3a/1a4i 0 XUMHUYECKUM YPaBHECHHUSIM.
Boinosinus padorty, Bl Oyaere:
ymemo:
- CBSI3BIBATh: N3YYCHHBI MaTepUall CO CBOEH MPOPECCHOHATLHOMN eI TENHHOCTHIO;
- pemaThb: pacueTHbIE 33/1a4l 110 XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM.
MarepuajibHoe o0ecnieueHue:
KoncnekTsr neknuii, Tabnuma JI.1. Menaeneena.
IMopsiaok BbINOJIHEHHS PA0OTHI:
1. Pemenue 3a1a4 no XuMHU4ecKuM (Hhopmyiam.
2. Pemenue 3a1a4 Mo XUMHUYECKUM YPABHEHUSIM.

3ananune Nel.Jlaasr popMyItbl CiieTyONTUX BEIIECTB

a) Caz(P0Oa):2

b) H.CO3

Ornpenenute MONEKYJISIPHBIE MACChI 3TUX BEIIECTB U MACCOBBIE JIOJIM KUCIOPO/Ia B HUX.

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

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

PacueThbl 10 XUMHYECKMM YPABHEHUSIM:

[To ypaBHEHUIO XUMUYECKOW PEAKIIUA MOKHO Y3HATh:

a) KOJMYECTBO PEarupyroUIuX BEUIECTB U MPOAYKTOB PEaKIHUH (YHCIO MOJb OMpENeNsieM 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. CoctaBuTh ypaBHEHHE XHMHYECKOW peakuuu (T.e. 005A3aTeIbHO — PacCTaBUTh

ko3 purueHTsI!)

2. Hag cootBercTByIommmMu (popmyaamMu B ypaBHEHUU 3alUCaTh KOJIMYECTBEHHBIE JAHHBIE O
BEIECTBAX C €IMHUIIAMHU WU3MEPEHHS, KOTOPbIE M3BECTHHI WJIM MX MOXXHO PaccuuTaTh, UCXOMAS W3
yCIIOBUS 33]]a4i, U HICKOMYIO BeTHYMHY X TaK)Ke C €AUHUIIAMU U3MEPEHUSL.

3. Ilox »TuMu ¢dopMynaMu 3amucaTh COOTBETCTBYIONIME KOJIWYECTBEHHBIE BEIMYMHBI,
3aJlaBaeMble CaMUM ypaBHEHHUEM, TAK)Ke C €AMHULIAMU U3MEPEHHUS.

4. CoCTaBUTh U PEUIUTh MPOIOPIHIO.

5. OdopMuUTh OTBET.

INPUMEP:

Paccunraiite mMaccy Bojbl, KOoTopas oOpasyercs B pe3yibTare B3ammozeictBus 0,5 momnb
OKCHJIa AJIIOMUHUS C CEPHOU KUCIOTOM MPHU HarpeBaHUU.

. IIpounraiite 3axauy.



. 3anumute ycnoBue 3anaud. ([ano, naitru.)
J Jlanee pemaem 3a/1a4y COTJIacHO, UMEIOIIEMYCS y Bac allTOPUTMY.

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

Haiitu:

m(H;0) - ?

Pemenne:

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

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

CocTaBUThH U PEITUTH TIPOMOPIIHIO.
0.5 Mmoap=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 1mo ypasaenuio: 2Al + 3Clo= 2AICls.

3ananme NeS. PaccunraiiTe KONMMYECTBO BEIIECTBA M MAacCy JHMTHsI, HEOOXOIUMOTO IS
peaKIuu ¢ KUcIopo oM maccoit 128 r o ypasaenuto: 4Li + O2= 2Li,0.

3apnanue Ne6. Coxriu B u30ObiTke kucinoponaa 0,4 mons okcuna yriepona (I1). Paccuuratite
KOJIMYECTBO BEIIECTBA: MPOPEArMpOBaBIICTO KUCIOpPOAa M 00pa30BaBIICTOCS B PEAKIIUHU OKCHIA
yraepona (1V).

3apanne Ne7. Coxrim B u30biTke kuciopoma 19,6 r 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 TPOIYKTOB
peakIiu, eclii Macca IepMaHraHaTa Kaiaus paBHa 15,8 T.

3aganue Ne9. Paccuutaiite 00b€M BoIOpoaa (H.y.), HOTYYEHHOTO MpU B3auMoaencTBuu 13 r
IIMHKA ¢ U30BITKOM COJISHOH KHCJIOTHI.

3aganue Nel(. PaccumTaiite maccy u konmdecTBO BemiecTBa (ocdopa, HEOOXOAUMOro s
PEaKIHMK C KUCIOPOJAOM 00bEMOM 5,6 J1.

dopma npeacTaBieHus pe3yJbTara:

BeInostHEeHHEIE 3a/1aHMS.

Kpurtepuu oueHkH: OIEHKAa WHINBUAYATbHBIX OOPa30BAaTENbHBIX JOCTH)KEHHH IO
pe3yabpTaTaM TEKYILIEro KOHTPOJS yCIEBAEMOCTH M NMPOMEXYTOYHOW aTTeCTAllud MPOU3BOJUTCA B
COOTBETCTBUU C YHUBEPCAIbHOW HIKAJIOM:



[MpoueHT KauecTBeHHass ~ OICHKA  WHAWBUIYaJbHBIX
pE3yJIbTaTUBHOCTH | 00pa30BaTENIbHBIX JOCTUKCHUIMA
(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 Ilepnoanyeckuii 3akoH u nepuoguyeckasi cucrema /JI.M.Mengeineena.
Crtpoenne atoma

I[IpakTnuyeckoe 3ansiTue Ne 2
CocTaBJ/ieHHE JIEKTPOHHBIX H 3JIEKTPOHHO-TPapuuecKux GopmyJ1 AaTOMOB XUMHYECKUX
3JIEMEHTOB. XaPaAKTEePUCTHKA 3JIEMEHTOB ¢ Y4eTOM MECTOHAXO0KIACHUS B MePHOIMYECKOH
cucreMe.

Heab padoThl: HAYUYUTHCS COCTABIAThH JEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue Gpopmysasl
aTOMOB XMMH4YecKHX anemMeHToB. [lo mepuommyeckor cucreme [[.M. MeHneneeBa ompenenarhb
XapaKTEPUCTHKY DJIEMEHTOB C YYETOM MECTOHAXOXKJCHUS B MIEPUOINMUECKON CUCTEME.

Boinosinus padory, Bel Oynere:

YMETh:

— XapaKkTepu30BaTh: dJIEMEHTH MaJIbIX MEPUOJIOB IO MX MoNokeHHIo B [lepruoamaeckoit
cuctreme JI.1. MenneneeBa; o0mue XMMUYSCKIE CBOMCTBA METAIIJIOB, HEMETAJLIOB;

MarepuajibHoe o0ecnieyeHue:

Ta6nuna /.M. MeHnneneeBa, KOHCIICKT JICKITUH.

3ananmue:

1. CoctaBbTe »JJEKTPOHHBICE M DJIEKTPOHHO-rpadudeckue QOpMyIbl, OXapaKTEpHU3yHTe
XMMHUYECKHE CBOMCTBA 3JIEMEHTOB 10 MJIaHy.

Xoxa padoThI:

1. U3y4yuTh NJIAH XapaKTEePUCTUKH XMMUYECKOI0 3JIeMeHTa.

[. CuMBOJI XUMHUYECKOTO 3JIEMEHTA U €r0 Ha3BaHUE.

II. TlomoxeHne XUMHYECKOTO »3JIEMEHTa B NEpUOAMYECcKON cucrteme snemeHtoB [ .
Meuneneena:

MOPSAIKOBBIN HOMED;

HOMeEp MepUo/a;

HOMEp TPYIIIbL;

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

3apsi siipa aToma;

OTHOCHUTEIIbHAsl aTOMHAasl Macca XUMUYECKOTO 3JIEMEHTa;

YHCIIO MPOTOHOB;

YHCIIO 3JICKTPOHOB;

YUCJIO HEUTPOHOB;

YHUCJIO JEKTPOHHBIX YPOBHEHN B aTOME.
IV. DnexTpoHHas u aneKTpoHHO-Tpadudeckas GopMyIibl aTOMa, €0 BaJICHTHBIE JIEKTPOHBI.
V. Tun XuMHUYECKOT0 1eMeHTa (MeTasll Wik HeMeTall, s-, P-, d-wu f-anemenr).

el N =
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VI. ®opMynbl BBICIIETO OKCHAA U THAPOKCUIA XUMUUYECKOTO 3JIEMEHTA, XapaKTEPUCTUKA UX
CBOWCTB (OCHOBHEBIE, KHCIIOTHBIC HJIK aM(OTEPHBIE).

VII. CpaBHEeHUE METAUIMYECKUX WM HEMETAINIMYECKUX CBOMCTB XMMHYECKOI'O 3JIEMEHTa CO
CBOMCTBAMM 2JIEMEHTOB-COCENIEH 3a IIEPUOJOM U MOATPYIIIOM.

Hanpumep, nagum xapakTepUCTHKY XMMHMUYECKOIO 3JIEMEHTa C MOPSAIKOBBIM HOMEpOM 15 mu
€ro COCJUHEHUsM IO IOJOKEHHIO B Iepuoaudeckor cucreme uieMeHToB JI. M. MenneneeBa u
CTPOEHHIO aTOMa.

I. Xummaeckuii aement Homep 15 - @ochop. Ero cumso P.

I1. ®ocdop HaxoauTCs B TIABHOM MOArpyMIe V rpynisl, B 3-M MepHoOIE.

III. 3apsn sapa aroma ¢ocdopa paBHa +15. OTHOCUTENBbHAsA aTOMHast Macca pocdopa paBHa
31. Snpo aroma coxepxur 15 npoToHoB u 16 Heiitponos (31 - 15 = 16). Atom docdopa umeer Tpu
SHEPreTUYECKUX YPOBHS, Ha KOTOPBIX HAXOAATCS 15 3/IeKTPOHOB.

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

DrexTponHas Gopmyna aroma pocdopa: 1s22s22p°3s23p*

OnexTpoHHO-Trpaduueckas ¢opMysa BHEIIHEro YpoBHS aroma (ocdopa: Ha TpeTbem
SHEPreTUYeCKOM YpOBHE Ha 3S-MIOAYpPOBHE HAXOAATCA JBa JJIEKTpOHa (B OJHOW KIIETKE
3aMMCHIBAIOTCS JIBE€ CTPEJIKH, UMEIONIME MPOTUBOIIOJIOKHOE HAlpaBl€eHUE), HA TpU P-TIOJYPOBHE
HaXOJATCSl TPU 3JIEKTpOHA (B KaKJIOM M3 TpeX KJIETOK 3alMChIBAIOTCA MO OJHOM CTpENKEe, UMEIOT
OJIMHAKOBOE HallpaBiieHHE).BaleHTHBIMU 3J€KTpOHAMU SIBJISIOTCS AJIEKTPOHBI BHEUIHETO YPOBHS,
TO €CTh AIeKTPOHHI 3523p°

V. ®ocdop - memetain. [lockonbky B mociienHee moaypoBHeM B atoMe (pochopa, KOTOPHIi
3aroHseTCs AMEKTPOHAMHU, P -MTOAYPOBEHb, Dochop OTHOCUTCS K CEMEMCTBY P-3IEMEHTOB.

VI. Beicmuit okeun dochopa P2Os mposiBisieT cBOHMCTBAa KHUCIOTHOTO OKchaa. [ Mapokcu,
KOTOpBIM COOTBETCTBYET BbicmieMy okcuiy, HzPOa, mposBnser coiictBa kuciotsl. [loarBepaum
yKa3aHHbIE CBOMCTBA yPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH.

VII. CpaBHuM HemeTaumMueckue cBoicTBa (hochopa co CBOMCTBAMHU AJIEMEHTOB-COCEACH 3a
MEPUOJIOM U MTOATPYIIIIOHN.

Cocenom docdopa no noarpynme siBisercst a30T. Cocensamu dhocdopa 3a MepruoIoM SBIISICTCS
kpemuuii 1 Cepa. Hemerananyeckre CBOMCTBA aTOMOB XUMUYECKHUX JIEMEHTOB TJIaBHBIX MOATPYIIIT
C pPOCTOM TMOPSAKOBOIO HOMEpa pacTyT B IMEpUojJax MU CHWKawTca B rpynmax. [loatomy
HEMeTaJlTn4YecKue cBoiicTBa (hocdopa Oosiee BHIPAKEHBI, YeM Yy KPEMHHS U MEHEE BBIPAKEHBI, YeM
y a30Ta U Cephl.

1. Ilo miaaHy AaTh XapakTepUCTHKY 3 xumuuyeckuM 3jeMeHtam Ilepumoamueckoii
cucrembl JI.A. Menaeieena.

dopMma npeaocTaBIeHNUS pe3yabTaTa

BrinonHnenHoe ynpaxHeHHe

Kpurepuu oueHkH: OIeHKa WHIUBUAYAIbHBIX OOPa30BAaTENbHBIX JOCTH)KCHHH 110
pe3ysbTataM TEKYIIEero KOHTPOJS yCIeBAEMOCTH M MPOMEXKYTOUHOM aTTECTAIlMH MPOU3BOAUTCS B
COOTBETCTBUU C YHUBEPCATHbHOM IIKAIOM:

[IponeHt KavyecTBeHHas ~ OIIGHKa  MHJIUBUAYaJIbHBIX
pE3yJIbTAaTUBHOCTH | 00pa30BaTEIbHBIX TOCTHKCHUI
(TIpaBUITBHBIX
OTBETOB)
0amn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJINYHO
80 +~ &9 4 XOpo1Io
70 =79 3 YIOBJIETBOPUTEIIBHO
Menee 70 2 HE YJIOBJIETBOPUTEIHHO
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Tema 1.6 Xumnueckue peakuuu

IIpakTnuyeckoe 3ansiTue Ne 3
Pacuer ckopocTeil XMMHYECKHX peaKklHil. Y IPa:KHEeHUsI HA CMellleHHe XUMHYeCKOro
paBHoBecusi. CocraBiienue ypapHenuii OBP meronom 3s1ekTponHoro d6ananca. Onpenesienue
OKHCJIMTEed U BOCCTAHOBHUTEJIEH.

Leabp padoThl: pPacCUUTHIBATE CKOPOCTH; OMPEICIIATH 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT
pa3HbIX (PAKTOPOB; ONPENENIATH YCIOBHS TPOTCKAHUS PEAKIUi B HYKHOM HalpaBICHUHU.
YpaBHUBATh  OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIC  PEAKIWU;  ONPEICSNATh  OKHCIUTEIh U
BOCCTAHOBHTEb.

Boinosinus padorty, Bl Oyaere:

ymemy:

—  pacCUUTHIBATh CKOPOCTh PEAKIIHIA;

—  OMPEIeIATh 3aBUCHMOCTh CKOPOCTH PEAKITUHU OT PA3HBIX (PaKTOPOB;

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

—  ypaBHHBATh OKHUCIUTEILHO-BOCCTAHOBHTEILHBIC PEAKIIHNH;

—  ONPENeINATh OKUCIIUTETh U BOCCTAHOBHUTEIIb.

MarepuanbHoe o0ecrieyeHme:

Ta6muma /.M. MenneneeBa, KOHCIICKT JICKITHH.

3ananmue:

l. KouniekTuBHast paéora (3a1a4u /51 COBMECTHOIO PellIeHus):

1.  Paccumraiite ckopocth peakiuu Nory + Oxry@2NOras), ecmu koreHTparms Oz 3a 10 ¢
mmensercs oT 20 monp/n 10 30 Monb/1. YBeIMUMBACTCS WJIM YMEHBIIAETCS CKOPOCTh
peakuun?

2.  Paccuuraiite, kKak U3BMEHHUTCS CKOpOCTh peakinu 25032 2S0;, 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, AaBJICHHE, KOHIIGHTpAIlMH) U KaKuM 00pa3oMm
(TOBBICUTH WM TOHU3UTH) HY)XHO HM3MEHHUTb, YTOOBl CIABUHYTH BIPABO XHMHUYECKOE
PaBHOBECHE CHCTEMBI:

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

. CamocTrosiTesqbHast padoTa (3a1a4u JJI CAMOCTOSAITEILHOIO PellleHus1):

1.  Paccumraiite ckopoctb peakiun 2C + Oz 2 2CO, ecnn konueHtpauus Oz 3a 5 ¢
u3mensiercs or 20 MoOJb/1 A0 5 MONb/J. YBEIMYUBACTCS WM YMEHBLIAETCS CKOPOCTb
peakuuu?

2.  Paccuuraiite, kak usMeHuTCs ckopocTh peakuuu 2C + Oz 2 2CO, ecnu:

a) KOHILIEHTPALMIO KHCIOPOIa YBEIUYUTh C 2 MOJIB/JI 10 5 MOJIB/JI;

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

3.  VYkaxwure, kakue ¢GakTopsl (TeMmIepaTypa, JaBJICHHE, KOHIIEHTpAIMH) U KaKuM 00pa3oM
(MOBBICUTH WM TOHU3UTH) HYXHO HM3MEHUTHb, YTOOBI CABHHYTh BIPAaBO XHMHYECKOE
PaBHOBECHE CHCTEMBI:

CH4+ 202 > CO2 +2H20  (AH = - 880 x/{»/Mo1b).

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

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.

Kpurepyn ouneHku: oOlneHKAa WHIAUBUAYAIbHbIX OOpa30BaTEIbHBIX JOCTHXKEHUH 110
pe3yapTaTaM TEKYILEro KOHTPOJS yCIEBAEMOCTH U IPOMEKYTOYHON aTTECTAllMH MPOU3BOIUTCS B
COOTBETCTBUU C YHUBEPCAIBHON NIKAJION:

[Iponent KauecTBeHHass ~ OICHKA  WHAWBUIYaJbHBIX
pE3yJIbTaTUBHOCTH | 00pa30BaTEIbHBIX JOCTHKCHUH
(IpaBUIIBHBIX
OTBETOB)
Oasi (0OTMETKA) BepOAIbHBIN aHAJIOT
90 +100 B OTJINYHO
80 + 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIHHO
MmeHee 70 2 HE YJOBJIETBOPUTEIBHO

Tema 1.4 Bona. PacTBopbl. DjieKTpoIuTHYECKAS IMCCOLUAIUSA.

JlabopaTropnasi padora Ne 1
Peakuuu nonHoro oomena. UcnbiTanue pacTBopoB coJjieil HHAMKATOPAMHU.

eap padoThI: ONpenenaTh Cpely pacCTBOPOB BEUIECTB; COCTABIATh YPAaBHEHUS PEAKIUU B
MOJIEKYJISIPHOM U HMOHHOM BHJE; MPOBOJUTH PEaKIUU B3aHUMOJCHCTBHUS COJEH C KHCIOTaMH,
ieoYaMu U MeXIy COOO0H.

Boinosnus patdory, Bel Oynere:

yMmemy:

— OTIpEeETISATh XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHUH.

MarepuajibHoe o0ecnieyeHue:

PeakTuBHBIH 1ITaTUB ¢ HAOOpPOM pEAaKTHBOB (IIENOYM, KHUCIOTHL, COJHU), WHIUKATOPBI,
MPOOUPKH, MUTMETKH, IPOMBIBAJIKA C JUCTUIUIMPOBAHHOMN BOJIOIA.

3aganue:

1. BcnoMHUTH MpaBuiia Mo TEXHUKE 0€30MacHOCTH MPHU MPOBEICHUH JTaOOPATOPHBIX padoT.

2.1IpounTaTh MHCTPYKIUIO IO IPOBEICHHUIO OTBITOB.

3.1IpuroroBuTh HEOOXOAUMYIO XUMHYECKYIO IMOCYQy U 0OOpyIOBaHHE Ui MPOBEACHUS
OTIBITOB.

4.1IpoBecTH OIBITHI.

5.OdopmuTth nabopatopuyro padoTy.

X0l PABOTHI:

Onvim Ne 1. Bzaumooeiicmeue Kuciom u 0CHOBAHUI (Peakyusn Heumpanuzayuu).
ITopsinok BbIONHEHUS pabOThI:
1. Haneiite B mnpobupky 5-10 xamens pactBopa menouyd M 1-2 Kamam pacTBopa
¢denondranenna. Habmogalite n3MeHeHue 1BeTA.
2. 3Barem pno6ammsiite mo 1 kamine pactBopa kuciorel (HCl wmun H2SOs), BeTpsixuBas
npobupky. OTMeThTe H3MEHEHHME IBeTa C MAJIMHOBOIO JI0 OECLBETHOro Mocie MpuOaBiIeHUs
HEKOTOPOT0 KOJMUYECTBA KHCIIOTHI.
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3. [Touemy pactBOp obeciBeTUIICS HE Cpazy?
4. Hanumure ypaBHEHHE PEaKLIMM B MOJIEKYJIIPHOM U MOHHOM BHJIE.
5. Cnenaiite BBIBOJ O TOM, 4TO 00pa3yercsi B pe3yJibTaTe peaKkluu HeHTpaau3amum.

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

[TopsiIoK BBIMOTHEHUS OTIBITA:

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

2. B 06e npoOupku 1o karuism npuiarBaite pactBop mienoun (KOH um NaOH).

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

4. HanuiuTe ypaBHEHHsI PEaKIMii B MOJICKYJISIPHOM ¥ HOHHOM BH/IC.

5. Cnenaiite BBIBOJI O B3aUMOJICHCTBUU COJIEH CO LIEI0YaMH.

Onvim Ne 3. /lelicmeue na pacmeopul coneil pacmeopamu KUciom.
[TopsiioK BBIMOJIHEHUS OTIBITA:
1. B mpobupky Haneiite 10 xanens pactBopa consl — kapooHata HaTpusi Na2COs.
2. Jlo6aBbTe o karisiM pactBopa kucaoTel (HCI wmu H2SOy).
3. HabGnroaliTe BblieNeHNE ra3a.
4. HamucaB ypaBHEHHE PEaKIMU B MOJICKYJISIPHOM M HOHHOM BHjE, OOBSICHUTE, My3bIPHKU
KaKOTO Ta3a BBIJIEISTIOTCSI.
5. CaenaiiTe BBIBOJ O B3aUMOJEHCTBHUU COJIEH ¢ KUCIIOTaMHU.

Onvim Ne 4. Bzaumooeiicmeue coneit mexicoy coooii.

[Topsi/TOK BBIMTOTHEHHS OTIBITA!

1. Hanetite B mpooupky 2-3 karutu pactBopa conu Pb(NOz)2 (Pb(CH3COO)2) u npuneiire 1-2
Karuti pactBopa noauaa kaaus Kl. Habmromaiite oOpa3oBanue sxearoro ocaaka noauaa ceunia (11)
Pbl.

2. Hanumure ypaBHEHHE peakIMM B MOJEKYJSIPHOH M HMOHHON (opMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAJIKOB U MCXOJHBIX PACTBOPOB U HA3BAHUSI BEILIECTB.

3. CumenaiiTe BBIBOJ O B3aMMOIEHUCTBUHU COJIEH.

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

coneu

[Topsnok BeIMOIHEHUS paOOTHI:

1. Ha monocky yHHMBEpCaJbHOW HWHIMKATOPHON OYMa)KKHM HaHECHTE 1o | Karie pacTBopa
comssHoii mim  cepuoii  kucnotel (HCI, H2SOs), pacrBopa menoun (KOH wmm NaOH) u
TUCTUIUTMPOBAHHONW BOJbl. OTMeEThTE 1BET, 3amuuiuTe B Tabmuiy. [lo mkane yHuBepcanbHOU
MHIMKATOPHOM Oymaru ornpeaenuTe 3HaueHue PH pacTBopos, 3anuinuTe B Ta0IHILY.

2. B onny npobupky Haneite 5 xamenb KUCIOTH (J11000i1), BO BTOPYIO MPOOUPKY 5 Kamemb
pacTBopa IIENIOYH, B TPEThIO ITUCTHILTUPOBAHHBINA BOJbl. [loOaBbTEe BO Bce MPOOUMPKU HEMHOTO .
H20 u no 1-2 xarmuu pactBopa penondranenna. OTMEThTE IBET pacTBOPA. 3aMHUIIUTE B TAOIHILY.

3. Ha mojocky yHHBeEpcaabHOW HHIMKATOPHON OyMakKKuM HaHecuTe mo 1 Kamje pacTtBopa
Al2(S04)3 (FeCls, Fez(SO4)s3, FeS04), pactBopa Na,CO3 (K2COs, NaCH3COO) u pacrsopa NaCl
(KCI, NazS04). Ot™eTbTe 1BET, 3amumiute B Tabauiy. [1o mkane yHUBEpCaTbHOW WHIMKATOPHON
Oymarwu omnpenenure 3HadyeHue PH pacTBOpOB, 3aMUIIUTE B TAOIUILY.

4. Cnenaiite BBIBOJ O JIEHCTBUHU PACTBOPOB BEIIECTB HA MHAMUKATOPHI, OMPEIEIUTE PEAKIIHIO
Cpelbl pacTBOPOB, YUUTHIBasA, 4To Tipu PH = 7 — cpena HedTpanpHas, npu pPH>7 — cpena mienovnas,
a npu pH<7 — cpena kucnas. 3anoNHUTE MOCAEAHUI cToIOe1 TaOIULIBL.

5. I1o 3HaUeHHUIO cpebl PACTBOPOB 3AMOJHUTE B TaOIHUIIE CTPOKHU CTOJIOIIA, yKA3bIBAIOIIETO HA
1BeT uHAMKaTtopa (eHondramenHa B pactBopax coneil. I[loaTBepauTe CBOM BBIBOJBI OMBITHBIM
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nyreM. B Tpu mnpoOupku HamelWTe 1O 5 Kamelb pPacTBOPOB COOTBETCTBYIOIIUX —COJIEH,
ucnoibp3yeMeix B 1. 3. JloGaBpTe BO Bce mpoOupku HemHoro a. H2O u mo 1-2 kamum pactBopa
¢denondranenna. OTMETHTE IIBET PacTBOPA.

6. Hanumure ypaBHEHUS 3JIEKTPOIUTHUECKON AUCCOLMAIIMYU KaXA0I0 U3 BEIIECTB.

7. O0BscHUTE, TPUCYTCTBHEM KaKUX MOHOB OOYCIIOBJIEHBI KHCJasl cpela M LieoyHas cpena
pacTBOpOB.

8. Hanmiure ypaBHEHUS peakluii THIPOIN3a COJIe B MOJIEKYJIIPHON U MOHHOM (popmax.

Tabnuua HaOmoaeHUI:

®dopma npegocTaBjieHus pe3y/ibTaTa
(Otuer o mpojieTaHHO# paboTe, BHIBOJIBI HA KAXK/IBIHA OMBIT, 3aMI0JIHEHHAS TaOIUIIa, BEIBOJ 110
Bcell 1abopaTopHOM padboTe)

[IBeT nHAMKaTOpA pH pactBopa
(mo mIkanme yHUBED.
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: Ol€HKa WHAMBUAYAIbHBIX O0pa30BaTeNbHBIX JOCTHXKEHUH 110
pe3ynbTaTtaM TEKYIIEero KOHTPOJS yCIIEBAeMOCTH M IMPOMEXYTOUHOM aTTeCTallMi MPOU3BOAUTCS B
COOTBETCTBUHU C YHUBEPCAIHHOMN MIKAJION

[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 peaKkIIuH HA XJIOPU/-, CYJIb(aT-, CHINKAT- 1 KAPOOHAT- HOHBI.

Ileab padoThl: HayuUTHCS COCTABJIATH YPAaBHEHHUS PEAKLU B MOJEKYISPHOM M HMOHHOM
BUJIE; MPOBOAUTH PEAKIUH B3aMMOJAEHCTBHUS COJIEH ¢ KHUCIOTaMH M MeXay co0oil; MpoBOAUTH
KayeCTBEHHbIE PEAKIIMHU B3aUMOACHCTBUS Ha Ha XJIOPUJ-, CylIb(]aT-, CHINKAT- U KapOOHAT-aHUOHBI.

Beinosnus pabdory, Bel Oyaere:

YMETb:

—  COCTaBJIAATh YPAaBHEHUS PEAKIMI B MOJIEKYJISIPHOM U HOHHOM BH/IE;
—  TPOBOJMTH PEAKLIUU B3aUMOJICHCTBUSA COJIEN C KHUCIOTaMH U MEXIY COOO0M;
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—  TPOBOJMTH KAUECTBEHHBIC PEAKLUH B3aUMOJCHCTBUS Ha HA XJIOPUI-, CyIb(]ar-, CHIUKAT-
1 KapOOHAT-aHUOHBI.
MarepunanbHoe obecrnieyeHue:
PeakTuBHBIN ITATUB ¢ HAOOPOM PEAKTUBOB (ILIE€TIOYU, KUCIOTHI, COJIA), TPOOUPKH, MUITETKH.
3aganue:
1. BcnoMHUTh npaBuiia MO TEXHUKE O0€30MacCHOCTH NP IPOBEJIEHUH J1aOOPATOPHBIX padoT.
2.IIpouynTaTh HHCTPYKIUIO 110 TIPOBEICHUIO OTIBITOB.
3.[IpuroroBuTh HEOOXOAMMYIO XHMHUECKYIO IMOCYAYy M OO0OpyJOBaHHME il TPOBEACHUS
OTIBITOB.
4.1IpoBecTH OIBITHI.
5.OdopmuTh 1a0OpaTOpHYIO PadoTy.
XOJA PABOTBI:

Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl-.

[TopsiI0K BBITTOTHEHUS OTIBITA:

1. Haneiite B mpoOupky 2-3 kammu pactBopa comu NaCl (KCl wmm pactBopa comsHoM
kucinotel HCIl) u mpuneiite 1-2 kammm pactBopa Hutpata cepedpa AgNOsz. HabGmomaiite
oOpa3oBaHue OEI0ro TBOPOKKUCTOrO ocaka xyuopuna cepedopa AgCl.

2. Hanumure ypaBHEHHE peakMM B MOJEKYJISIPHOW M HMOHHOM (opmax, OTMEThTE IBETa
00pa30BaBIIMXCS OCAIKOB M HCXOHBIX PACTBOPOB M HA3BAHMS BEIIECTB.

Onvim Ne 2. O6napyscenue cyrvgpam-anuona SOs>,

[Topsi/TOK BBIMTOTHEHHSI OTIBITA!

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

2. Hanumwure ypaBHEHHE peakIMM B MOJEKYJSIPHOH M HMOHHOW (opMmax, OTMEThTE IIBETa
00pa3oBaBIIMXCS OCAIKOB M UCXOAHBIX PACTBOPOB U Ha3BaHHS BEIICCTB.

Onvim Ne 3. Oonapyscenue cunuxam-anuona SiOz%~

[TopsoK BBIMOTHEHUS OTIBITA!

1. Haneiite B mpoOupKy 2-3 Kamiu pacTBopa, cojepskaiiero cumikar-aninon SiOsz?~ (NazSiOs,
K2SiO3z u 1.0 win K€l CHIMKATHBIA KaHLEISPCKUI) M mpuiieiTe 1-2 Kamid pacTBOpa COJISTHOU
HCI wu ceproii kucnorer HoSO4. Habmromaiite oopaszoBanne kpemareBoit kuciaotsl HoSiO3 B Bue
CTYJHS WJIA OEJIbIX XJIOTBEB.

2. Hanumure ypaBHEHHE peakIUH B MOJIEKYJSIPHOM W HOHHOW ¢opmax, OTMEThTE LBETa
00pa30BaBIINXCS OCAJIKOB U MCXOJHBIX 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 KMCIOTHI
H2SO4. Habmromaiite BhiienieHUe My3bIpbKoB raza. Kakoii ra3 Boiaensercs’?

2. Hanumure ypaBHEHHE peakiMd B MOJEKYJISAPHOW M HMOHHOM (opmax, OTMEThTE IBETa
HCXOJHBIX ¥ 00pa30BaBIINXCS PACTBOPOB U HA3BAHUS BEIIECTB.

®opma npegocTaBjeHUs pe3ybTaTa
Otuer o mpojenaHHOW paboTe, ypaBHEHHE PEAaKIUH B MOJEKYISIpHOW M MOHHOU (opmax,
BBIBO/JIbI HA KaXKIbIN ONBIT, BEIBOJ 110 BCEH 1abopaTopHOii padorTe.
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Kputepnu oueHKHM: OLEHKAa WHAWBUIYAIbHBIX OOPa30BaTENbHBIX JOCTHXKEHHHA 10
pe3yabpTaTaM TEKYILEro KOHTPOJS yCIEBAEMOCTH U IPOMEKYTOYHON ATTECTAllMH IPOU3BOIUTCSA 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 A3oTconep:kamue oprannyeckue coenuHenns. [loarnmepspl.

JlaGopaTopHnasi padora Ne 3
KauecTBeHHBIE peakiiuu HA OeJIKN
eab padoThI:
1. Hay9uThcs POBOINTE HECITOKHBIE pEaKIIUU 110 00OHAPYKEHHIO OeTka B 00beKTax;
2. HayuuTthbcst onpeiesiaTh 1Mo TOSBICHUIO COOTBETCTBYIOIIETO OKPAIIMBAHUS Pa3INIHs OenKka
B 00BEKTax
Boinosinus patdory, Bel Oynere:
YMETh:
— [IpoBOAUTH HECIIOKHBIE PEAKIIMH 110 OOHAPYKEHUIO Oesika B 00BEKTaX;
—  HayuuTbcs onpenensiTe 10 MOSBICHUIO COOTBETCTBYIOLIETO OKpalIUBAaHUS HaM4Ke Oeska
B 00BEKTax;
MarepuajibHoe o0ecnieyeHue:
- PEaKTUBHBIN IITATHUB;
- MPOOHPKH;
- HarpeBaTeIbHbIN IEMEHT;
- pacTBOpHI Oernka;
PactBOpbl TrHApokcHIa HATpus WIM Kaius, cyibdara Meaud (COJNM TSKENbIX METajuloB
(Hanmpumep, CBUHIA);
- KOHLIEHTPUPOBAHHAs a30THAsI KUCIIOTA;
- TUCTUJJIUPOBaHHAs BOJA.
3aganue:
1. BcnoMHUTH NpaBuiia Mo TEXHUKE 0€30MacHOCTH MPU MPOBEICHUH Ta00PATOPHBIX padoT.
2.1IpounTaTh MHCTPYKIUIO TIO TPOBEICHUIO OTBITOB.
3.1IpurotoBuTh HEOOXOAMMYIO XHUMHUYECKYIO MOCYAy U 000OpyAOBaHWE Ui IMPOBEICHUS
OTIBITOB.
4.1IpoBecTH OIBITHI.
5.OdopmuTth nabopatopuyro padoTy.
Ilopsinok BbINOJIHEHHS PAadOTHI:
1. 3yunTe Mops 10K BHITMOTHEHUS OTBITOB
2. CocraBbTe ypaBHEHUS pPeaKIUii K KaKJJOMY OIIBITY.
3. Cnenaiite BBIBOJIBI 110 paboTe

Xox padoThr:
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IiBeTHBIC peakuuu 0e1K0B
B tpu npobupku Hanelite mo 0,5 M1 pacTBopa SIMYHOTO OelKa.

OmnbiT Nel. O0Hapy:keHHe NENTHAHBIX CBsA3eil (OuypeToBasi peakuus)
B nepByto npoOupky Haueiire mo Heckonbko Karens 1menoud (KOH wim NaOH) u pactBopa
CuSOQO4. Habmronaiite mosiBiieHNEe KpacHO-(HOIETOBOTO OKpAIIMBAHUSL.

OnbiT Ne2. O0HapyxkeHne 0eH30/1bHBIX KoJIel (KCAHTONPOTEMHOBAsI PeaKIus)
Bo BTOpYI0 IpoOHpKy 1010aBETE HECKOJIBKO KaIlelh KOHIICHTPHUPOBAHHON a30THON KHUCIIOTHI
HNO3 (Octopoxno!). Habmomaiite mosiBiieHHE APKO->KEITOTO OCa/IKa, JOKA3bIBAIOIIEIO HATHYNE
OEH30JIBHOTO KOJIbIIa B MOJIEKYJIE OerKa.

OnbiT Ne3. O6HapyskeHHe cepbl B MoJIeKyJ1ax 0esika (CyaIb(ruipuibHas peaKkums)

1. B tpeThio mpoOupKy 100aBbTE HECKOJIBKO Kareib pacTBopa arerara ceunma (I1)-
(CH3COO).Pb u menoun, Harpeiire. Habmoaaiite BoiajgeHne depHoro ocaaka PbS.
JloKa3bIBAIOMIETO HATMYHE CEPBI B MOJIEKYJIe Oerka.

2. Crienaiite 3aKJIFOUEHUE O PEAKIUSAX OOHApYX)eHHS OeKka B 00BhEKTaX.

dopma npeacTraBiieHus pe3yJbTara:

OTyeT 0 MpoJEIaHHOW paboTe, YpaBHEHHE PEaKIMH B MOJEKYJISIPHOW W MOHHOW (opmax,
BBIBO/JIBI Ha KaXK/IBIH OTIBIT, BEIBOJI TT0 BCE JJabopaTopHOi padoTe.

Kputepum omeHKH: OIEHKa WHIMBUIYAIBHBIX OOpa30BaTENBHBIX JOCTHDKCHUH IO
pe3ysbTataM TEKYIIEero KOHTPOJIS yCIIEBAeMOCTH M IPOMEXKYTOUHOM aTTeCTalli 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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