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Beenenue

Hacrosimuii cOOpHHUK COAEPKUT METOAUYECKHE YKa3aHHs MO BBIMOJHEHUIO MPAKTHYECKUX
pabot no auctummmuHe OJ1b 07 Xumus

Beinonnenue cryneHTamMu 3THX paOOT MO3BOJUT YIIIYOMThb TEOPETUYECKME 3HAaHUS IO
XUMHH, YCBOUTb OCHOBBI JKCIEPUMEHTa XHMHUYECKOH HalpaBI€HHOCTH [UIl CIIOCOOHOCTH
OBJIaJICHUS] OCHOBHBIMHM METOJaMH HAayYHOr'O IIO3HAHMS, UCIOIb3YEMbIMU B XUMUHU: HAOIIOACHUEM,
ONMCaHWEM, H3MEpPEHHEM, OSKCIIEPUMEHTOM; YyMEHHE o00pabarhiBaTh, OOBSICHATH pPE3YJIbTATHI
IIPOBE/ICHHBIX OIBITOB M JI€NaTh BBIBOJbI; T'OTOBHOCTU M CIIOCOOHOCTH IPUMEHSTH METOJIbI
[IO3HAHUS NIPU PEIICHUM NTPAKTUYECKUX 33124,

Llenb HACTOAMIMX METOAWYECKHX YKa3aHWU - JaTh CTYIACHTY HEOOXOJMMBIE METOINYECKHE
yKa3aHUs 110 OPraHU3alKy 1 BBITIOJIHEHUIO IPAKTUYECKUX paboT B mepuoa yueOHoro mporecca.

[TpoBenenuto kax a0 paboOThI MpeaIIeCTBYET KOHTPOJIb U MOArOTOBKA K Hell. [{ns atoro no
PEKOMEHAYEMBbIM Y4eOHBIM IOCOOMSIM, JIEKLIUSAM M HAacTOsIeMy COOpPHUKY cllefyeT pa3o0paThCcs B
COJZIep)KaHUU 33JJaHHOM MPAKTUIECKOH pabOThI, YCBOUTH OCHOBHEIE TTOJIOKEHUS, HEOOXOIUMBIE ISt
€€ BBIIOJIHEHHUS.

CryneHTbl JOJDKHBI IPOSIBJIATH HAy4YHBIA M IPAKTHUUECKUH HMHTEPEC K IPAKTUYECKUM
3aHATHUSM, CTPOTO BBINOJHATH Y4eOHbIM Ipaduk, CTaBUTh MMOMCKOBBIE BOIIPOCH U 3anauu. Kpome
TOTO0, CTYACHT JJOJDKEH CaMOCTOSITENIbHO paboTath ¢ murepatypoit 1 YMK, a Takxke KpaTKO B YETKO
BBIPA)KaTh CBOM MBICIIM TIPH 3aIIUTE paOOTHI.

B npouecce npoBeaeHus NpakTUYECKUX padOT peaIn3yroTCsl CIEAYIOIUE KOMIIETEHLINU:

. JAUYHOCHIHBIX

- YyBCTBO TOpPAOCTM M YBWXKEHUS K HCTOPUU M JOCTHIKEHUSM OTEYECTBEHHOMN
XUMHUYECKON HayKH; XUMUYECKH IPaMOTHOE MOBEJEHHE B MPOPECCHOHATBHONU AEATEIbHOCTH U B
OBITY ITpH 0OpaIleHNH ¢ XMMUYECKUMU BEIIeCTBAMU, MaTepuaIaMy U MPoLeccamMu;

- TOTOBHOCTh K TPOJODKEHUIO OOpa3oBaHMs M IMOBBIIICHUS KBalM(UKALUU B
n30paHHON MpPO(pECCUOHATBHON AEATENbHOCTH U OOBEKTHMBHOE OCO3HAHHWE POJIM XUMHUYECKHX
KOMIICTCHITUM B 3TOM;

- YMEHHE UCIOJIb30BaTh JOCTHKEHHS COBPEMEHHOM XHMMHMYECKOM HAaykKH U
XUMUYECKMX TEXHOJOTUH JJIsi TOBBILIEHHUS COOCTBEHHOTO WHTEJUIEKTYaJbHOIO pa3BUTUS B
BbIOpaHHOM PO ecCHOHATBLHOMN 1eATEIbHOCTH;

. MemanpeomenmHbix:

- WCIIOJIb30BAHUE PA3JIMYHBIX BHUJOB IO3HABATEIBHOM JEATEIBHOCTH M OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Olepanuil (MOCTaHOBKM 3ajgaud, (OpPMYJIMPOBAHUS THUIOTE3, aHAIMW3a H
CHHTE3a, CPaBHEHHUs, 000OIIEHHSI, CUCTEMAaTH3alliH, BBISIBJICHUS IPUYMHHO-CIIE/ICTBEHHBIX CBS3EH,
MOKCKa aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJOB) Ul PEIIEHUS MTOCTABIEHHON 3aJlauM, MPUMEHEHNE

OCHOBHBIX METOJIOB MO3HaHUs (HAOIIOACHUSI, HAYYHOTO SKCIIEPUMEHTA) ISl U3YUEHUs PA3IUYHBIX

4



CTOPOH XHMMHMUYECKUX OOBEKTOB U TMPOIECCOB, C KOTOPHIMH BO3HHUKAE€T HEOOXOIUMOCTb
CTAJIKMUBATHCS B MPOQPECCHOHATBHOMI cdepe;

- WCIOJIb30BaHUE PA3IMYHBIX UCTOUYHUKOB ISl TIOMYYCHUS] XUMHUECKON nHpOpMaIuy,
YMEHHE OLIEHUTH €€ JOCTOBEPHOCTH Ul JIOCTHKEHHUSI XOPOILUX Pe3yabTaToB B MpodeccnoHanbHOM
chepe;

. npeomMemHmuix:

- c(OPMUPOBAHHOCTh MPEJICTABICHUA O MECTe XHMHH B COBPEMEHHON HAy4HOU
KapTUHE MHpa; MOHUMAaHHE pPOJH XUMHH B (OPMUPOBAHUU Kpyrozopa u (GyHKIIMOHAIHHON
IPAMOTHOCTH Y€JIOBEKA JUJIsl PEIICHUS] MPAKTUYECKUX 3a/a4;

- BJIaJICHUE OCHOBOIMOJIATalOIMMHA XUMUYECKUMU MOHATUAMU, TEOPUSIMU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIAJICHUE OCHOBHBIMM METOJAMU HAy4YHOI'O IO3HAHUs, UCIOJIb3YEMbIMU B XUMHHU:
HaOI0/IEHUEM, OMHCAHHEeM, H3MEpPEHHEM, JIKCIEPUMEHTOM; yMEeHHe 00padaThiBaTh, OOBACHATH
pe3yibTaThl MPOBEJACHHBIX OMNBITOB M JI€JaTh BBIBOJBI; TOTOBHOCTh U CIOCOOHOCTH MPHUMEHSTH
METO/Ibl TO3HAHUS [IPU PEUIEHUHU MMPAKTUYECKUX 3a]1a4;

- c(OpPMUPOBAHHOCTh yMEHHUS J1aBaTh KOJUYECTBEHHbIC OLIEHKH M TMPOU3BOIUTH
pacueTsl 0 XUMUYeCKuM GopMyliaM U YpaBHEHHSIM;

- BJIQJICHUE TPABWJIAMH TEXHUKH O€30MaCHOCTU NPHU HCIOIB30BAHUU XUMHUYECKUX
BEILIECTB;

- c(OPMUPOBAHHOCTh COOCTBEHHOW TO3WIIMM IO OTHOIICHHIO K XHMHYECKOU

I/IH(bOpMaI_II/II/I, HOHy‘I&CMOﬁ M3 Pa3sHbIX HCTOYHHUKOB.

IIpaBuia BbINOJTHEHUsS] NPAKTUYECKHUX 3aJaHUI

[ToaroroBka Kk nmpakTUYecKUM pabOTaM 3aKJIFOUATCSl B CAMOCTOSITEIbHOM U3YyUYE€HUU TEOPUH
10 PEKOMEH1yeMOil TuTeparype, peycMOTpEeHHOH pabodeill mporpaMMoii. Beimonnenue 3aganuii
IIPOU3BOJIUTCS MHINBUYaJIbHO B Yachl, IPEAYCMOTPEHHBIE PACIIMCAHUEM 3aHATUH B COOTBETCTBUU
C METOAMUECKUMHU YKa3aHUSAMHU K MIPaKTUUYECKUM padoTam. OTUeT 1o NpakTuuecKoil padore
KKl CTYJICHT BBIMOJIHAET MHAUBHUIYAJIBHO C YUETOM PEKOMEHAALNN 110 0(OPMIICHHIO.

OTuer BbINONHSETCS B paboyelt TeTpaiu, caeTcs MpenojaBaTeiio o OKOHUYAHHUIO 3aHATHS
VI B HaYaJIe CJIEAYIOIIEro 3aHsATHsI. OTYET JOJIKEH BKJIFOYATh ITyHKTHI:

- Ha3BaHMe MPAKTUYECKON pabOThI

- 11e7Tb paboThI

- OCHAIlEHUE

- 3aJ1aHUE

- IOPSIZIOK pabOTHI



- pelleHue, pa3BepHyThIN OTBET, Ta0IMIIA, OTBETHl HA KOHTPOJILHBIE BOIIPOCHI (B
3aBUCUMOCTH OT 3aJaHUS)

- BBIBOJI 110 paboTe

[TpakTrueckast paboTa cunTaeTCs BHIIIOJIHEHHOM, €CIIM OHA COOTBETCTBYET KPUTEPUSIM,
YKa3aHHBIM B MpakTU4YecKoil pabore. OOyyaronuiicss J0MycKaeTcs K BHITOJIHEHUIO MTPAKTHUYECKON
paboThI IPH HATMYUH TETPAAX JJIS MPAKTHUECKUX padoT, BKIFOYAIOUINX OOIIUE MPaBHiIa 110
TEXHUKE O€30MaCHOCTH, Ha3BaHUE U HOMEP MPAKTHUECKOW PaboThI, 11e7b, 000pyI0BaHKE, X0
paboTHI (MHCTPYKIIMIO IO BBIMOJIHEHHUIO) U TPAKTUYECKYIO YacTh (TaOIuILy).

OOyyaromuiicst 1O KEeH 3HATh MpaBUiIa TEXHUKHU 0€30MacHOCTH Ipu paboTe B kaObuHeTe
xumuu. [lepen HayaIoOM BBITIOTHEHUS PAKTHUECKOW paboThl 00YyUaIOMIMIACS TOJKEH U3YUNUTh
IpaBUJjIa MO TEXHUKE OE30MaCHOCTH IpU paboTe ¢ 000PYJOBAHUEM I10 TAaHHON MPAKTUYECKOM
paboTe U B )KypHaJle MHCTPYKTa)a 110 TEXHUKE O0€30MacHOCTH B OIpeieIEHHOM Tpade T0KeH
MIOCTaBUTh CBOIO MOJIHUCH.

OOyuarommiicst moIpoOHO U3y4aeT MHCTPYKIIMIO TI0 BHITTOJTHEHHUIO MTPAKTUYECKON paboTHI,
3aTeM MPHUCTYMAET K €€ BHIMOIHEHHIO.

B koHIIe 3aHsATHS TIpenogaBaTesb OLEHUBACT MPAKTUUECKYIO paboTy OnpeneaéHHON CyMMOit

0aIoB (HO IATHOAIIIBHOM CI/ICTeMC) U CTaBUT UTOT'OBYIO OLICHKY, YUUTBIBAA IIPU 3TOM CICHAYIOIIUC

XapaKTEPUCTHUKHU:
. [IpoBenenue npakTuyecKoi padboThl;
. Cobmonenue npasui 1o Th;
. Odopmienne padoTHI.

OT1u gaHHble PUKCUPYIOTCS HA MOCIEIHEM JIUCTE TETPAAH [Tl MPAKTUYECKUX paboT 1Mo
NUCHUILINHE «XHUMHI» B HTOTOBOH BEJIOMOCTH.

Kpurepun oueHnBanus NpakTH4YeCcKux pador
OtmeTtka "5"

[TpakTndeckass paboTa BBIMOJHEHA B IOJHOM OOBEME C COONIOJEHHEM HEOOXOIUMON
nocienoBareabHOCTH. OOydaronuecss pa0oTaid TMOJMHOCTBIO — CaMOCTOSITEIBHO:  MMOJ00pain
HEOOXOUMBIE JUIsI  BBITIOJIHEHHUS TpeylaraéMbix pabOT HMCTOYHUKH 3HAHUHM, MOKa3aiu
HE0OXOIMMBIE JJISl POBEACHUS MPAKTHUECKUX U CAMOCTOSTEIBHBIX padOT TEOPEeTUYECKUE 3HAHMUS,
MPAKTUYECKHE YMEHHS 1 HaBBIKU.

Pabota opopmiena akkypaTHO, B ONTUMAIBHON JTsl (PUKCAIIMH PE3yIbTaTOB (hOpMe.

Otmetka "4"

[TpakTHdeckast UM caMOCTOSITENbHAsE paboTa BHITIONHEHA CTY/IEHTAMHU B IMOJTHOM O0BbeMe U
camMocTosITeNnbHO. JlomyckaeTcss OTKJIOHEHHE OT HeOOXOAUMOM MOCIeI0BATEIHHOCTH BBIMIOTHEHHUS,
HE BIUSIONIEE HA MPABUILHOCTh KOHEYHOTO pe3ysbTaTa (IepecTaHOBKa MYHKTOB TUIIOBOTO IJIAHA,

OCICI0BATCIBbHOCTD BBIIIOJTHACMBIX SaI[aHHfI, OTBETHI Ha BOHpOCBI). Hcnonn30BaHbI YKa3aHHBbIC
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UCTOYHMKHM 3HaHUH. PaboTa nokasana 3HaHHE OCHOBHOI'O TEOPETHUYECKOI0 MaTepualla U OBJIaJICHHE
YMEHUSAMH, HEOOXOAUMBIMHU JIs1 CAMOCTOSITEIILHOTO BBIITOJHEHHSI pa0OTHI.
JlomyckaroTcsi HSTOUHOCTH M HEOPEKHOCTh B 0(pOPMIIEHUH Pe3yIbTaToOB paOOTHI.
Otmetka "3"

[TpakTuyeckas pabora BbIIOJHEHa W odopMmileHa € IOMOLIbI mpenogasarens. Ha
BBITIOJIHEHUE PAa0OTHI 3aTpaue€HO MHOTO BpEeMEHHU (AaHa BO3MOXKHOCTH JI0/eNaTh paboTy JoMma).
CrTyneHT mokaszajd 3HAHUS TEOPETHYECKOTO MarepHaja, HO HWCHBITBIBAIM 3aTPyIHEHHS TIpU
CaMOCTOSITENIbHON paboTe CO CTAaTUCTUYECKUMHU MaTepUaIaMu.

Otmetka "2"

BricTaBnsercs B TOM ciiy4ae, KOTJa CTYICHT OKa3aJicsi He MOATOTOBICHHBIM K BBITIOJTHEHUIO
9Toi pabotel. [losyueHHBIE peE3ynbTaThl HE IMO3BOJSIOT CAENAaTh TNPABHIBHBIX BBIBOJAOB WU
MIOJTHOCTBIO PACXOZATCA C MOCTaBICHHOW Leibto. OOHApYKEHO II0X0€ 3HAHHE TEOPETHUYECKOIro
MaTepuaga U OTCYyTCTBUE HEOOXOJUMbIX YMEHUI.

IIpakTnueckas padora Nel
(2 yac.)

Tema: «MoaenupoBanune nocrpoennsi Illepuogudeckoii TA0IUIBI XUMHUYECKHX

3J1eMEHTOB»

Hean pa6oThI:

. M3YYUTh CTPYKTYPY U COCTAB MEPUOAMUECKOM TaOIUIbI XUMUYECKHUX JIEMEHTOB;
. YMEHHE JJaBaTh XapaKTEPUCTHUKY DJIEMEHTOB 10 MECTY UX HAXOXJACHUS B TaOIHUIIE.
. 3aKpENUTh IPEACTABICHUE O CTPOCHUU BELLECTBA.

. 3aKpENUTh IIPEACTABICHUE O CTPOCHUH aTOMa.

Xoa padoTsl
Hcnonp3ys paHee nojydyeHHbIE 3HAHUS MTPU U3y4eHUH TeM: «OCHOBHBIE MTOHATHUS U 3aKOHbI
xumuny», «llepruoguuecknii 3aKoH U NEPUOANUECKAsE CUCTEMA XUMUYECKHUX A1eMeHToB J[. 1.
MenzeneeBa B CBETE YUEHHsI O CTPOCHUH aTOMa» CTYAECHTaM IIPEJIaraeTcsi BBIIOJIHUTD HECKOJIBKO
BapHAHTOB 3aIaHUM.
3aoanue Ne 1
Bocnonb3syiiteck yuebnukom O.C.I'abpuensn, N.I'.OcrpoymoBa Xumus Tema:
«I[lepnonnyeckuil 3aK0H U IEPUOJUYECKAs cUCTEMA XUMUYecKuX ineMeHToB .M. MeHneneeBa B
CBETE YUEHHMsSI O CTPOCHUU aTOMa», OTBETHTE HAa BOIIPOCHI:
1. Uto MeHieneeB cuuTall IIaBHOM XapaKTepUCTUKOW aToMa P MOCTPOCHUH

HCpHO,I[H‘-IGCKOﬁ CHCTEMBI?




2. CKOJbKO BapUaHTOB UMEET MEPUOJNUECKas CUCTEMA 3JIEMEHTOBR?

3. N3yunTe MIMHHABIA U KOPOTKUH BapuaHT Tabauibl Menaeneesa. Hanumure, yem

OHU OTJIMYAIOTCS?

4. *TIpenox)uTe CBOIO CTPYKTYPY IMEPUOTMUYECKON CHUCTEMBI TaOIUIlbl MeHieneeBa

(3amaHue BBITIOTHSETCS B CBOOOIHOM pOopME HA OTIEITHHOM JIHCTE).
3aganue Ne 2.
Teopernyeckasi 4acTh

3uast GopMyIIBI BEIIECTB, COCTOSIINX U3 JIBYX XUMHUYECKUX JIEMCHTOB, U BAJICHTHOCTh
OJIHOTO U3 HUX, MOYKHO ONPEAEINUTh BAJICHTHOCTb IPYIOro 2JIEMEHTA.

Hanpumep: nana popmyna okcuaa meau Cuz0, He00X0IUMO ONPEIEIUTh BaICHTHOCTh
Meau BaneHTHOCTD KHcopoia mocTosiHHAS U paBHa I, a Ha 0IMH aTOM KHCTIOpO1a MPUXOAUTCS 2
atoMa meau. CnenoBareabHO, BaJIGHTHOCTh MEU paBHa I.

IIpumeps! ¢popmyJ1 coeqMHEHUI
I
1
Il
Tull
w1
MIulV
MuV
IL 1T u VI
IL IV u VI

C noCTOSIHHOM BaJICHTHOCTBIO
H, Na, K, Li
O, Be, Mg, Ca, Ba, Zn
Al, B

C nepeMeHHOM BaJIECHTHOCTBIO
Cu
Fe, Co, Ni
Sn,Pb



P

Cr

S

H-0, Na2O

MgO, CaO

Al>;O

Cuz0, CuO

FeO, Fe203

SnO, SnO>

PHs, P20s

CrO, Cr203, CrO3

H.S, SOz, SO3
OHpe,I[eJ'II/ITb BAJICHTHOCTH CJICAYIOMIUX IJICMCHTOB!:
A) SiHs, CrOgz, H2S, CO», SO3, Fe;03, FeO
b) CO, HCI, HBr, Cl20s, SO2, PHs, Cu20,
B) Al>O3, P20s, NO2, Mn207,Cl207, Cr20s3,
I') SiOz, B203, SiH4, N20s5,MnO, CuO, N20a.

3amanme Ne 3.
TeopeTuyeckas 4acTb

OTHocHTeIbHAS MOJIEKYJISIPHASE MAcCca - CYMMa BCEX OTHOCUTEIIbHBIX aTOMHBIX Macc

BXOJSIIMX B MOJIEKYJIy aTOMOB XUMHUYECKUX JIEMEHTOB.
Mr = Ar1* i+ Ar2* iz+ Ars * is...

I'ne Mr — oTHOCHTEIbHAS MOJIEKYJISIPHAS Macca BEIeCTBa

Ar1, Arp, Ar3 ... — OTHOCHUTENIbHBIE aTOMHBIE MACChI DJIEMEHTOB BXOISIIUX B COCTAB 3TOTO
BEILIECTBA

i1, i2, 3... — HHIEKCHI MPH XUMUYECKUX 3HAKAX XMMHUYECKUX IJIEMEHTOB.

IIpumep: BLIYHCIUTH OTHOCUTEIbHYI0 MOJIEKYJIAPHYIO MACCY MOJIEKYJIbI CEPHOI
kucaotThl (H2SO4)

M(r)=1*2+32+16*4=98

Ornpeaenutb OTHOCUTENbHYIO MOJIEKYJISIPHYIO MacCy BEIIECTB:

A) Cu20, KNO3, NazSi0s, HsPO4

B) Al2(S04)3, H2SO4, K>S, Mg(OH)2



B) SOs, CaCOs, H,S0s, NH4OH
T') PO3, Zn(OH)z, H2SiO3, AICI

3amanue Ne 4.
TeopeTuyeckas 4acTb
«ATOMY» - TpeU «HEIETUMbIH». ATOMBI, TEM HE MEHEE, UMEIOT CII0KHOE CTPOCHHE.
B uenTpe — atoMHOE 51p0, UMEIOIIEE YPE3BBIYAITHO MaJIbIE pa3MeEpPhI IO CPABHEHUIO C

pasMepaMu aTtoma. B cocTaB spa BXOAAT MOJ0KUTENbHBIE YaCTUIIBI — IPOTOHBI (p*) 1

HeHTpanbHble YacTUIB — HeHTpoHs! (n°). TakuM 06pa3oM, SAPO aTOMA 3apKEHO MOTOKHTEIHHO.

IIpoTOHBI — YaCTHUILIBI C TIOJIOKUTENIBHBIM 3apsiioM +1 1 OTHOCUTENBHOM Maccoit 1.
HelTpoHBbI — 3JIEKTPOHENUTPAIBHBIEC YACTULBI C OTHOCUTEIILHON Maccoi 1.

ITonoxkuTenpHBIN 3apsia aTOMa PABEH YKUCIY IIPOTOHOB.

Yuciao IMPOTOHOB B A/Ip€ COOTBETCTBYET NMOPAAKOBOMY HOMEPY XUMHYECKOI0 3JIEMCHTA

B MEPUOIMYECKOH cCUCTEeMe

3H€KTpOHHa$I 000J10YKa aTOMa OKPYKaCT MMOJIOKUTECIILHO 3apsAKCHHOC AAPO U COCTOUT U3

OTPpHULUATCIIBHBIX YaCTHUILl — 3JICKTPOHOB €.

DJIEKTPOHBI — YaCTHIIBI C OTPULIATEIBHBIM 3apsaoM -1 1 oTHOcHTenbHOM Maccoi 1/1837 ot

MacCcChbI IIpOTOHA.

Tak kak B 11eJIOM Macca Bcex QJICKTPOHOB HUYTOXXHO MaJjld, €€ MOXKHO npeHe6peqL. 3H8.‘II/IT,

MIPaKTUYECKH BCSI Macca aToMa COCPeIOTOUYEHA B sI/IpE U MPEAICTaBISET cOO0N CyMMy Macc
IIPOTOHOB U HEUTPOHOB.

MaccoBoe 4ncJI0 — CyMMapHOE YUCIIO IPOTOHOB U HEUTPOHOB, OKPYTJIIEHHO PaBHO
3HA4YEHUIO0 OTHOCUTEJILHOW aTOMHON Macce XUMUYECKOTro 3neMeHTa (Ar).

Yuci10 HEHTPOHOB B si/Ipe PABHO Pa3HOCTH MKy MAaCCOBbIM YMCJIOM U YMCIOM
nporonoB. N =A-Z

N — 91cI0 HEUTPOHOB

A — maccoBoe 4ncio

Z — 9uCJI0 TPOTOHOB.

ATOM B 1I€JIOM JIEKTPOHETpaJieH.

Yuc10 3J1eKTPOHOB, ABHKYIIMXCSI BOKPYT s1Ipa, PAaBHO YMCJIY POTOHOB B si/pe.

OnpenenuTts YUCIIO MPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB U 3aps siipa aTroma JUls
CIIEYIOIIMX 3JIEMEHTOB, 3aII0JIHUB TA0JIUILY:

A) I, Na, CI, Ca, Al
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b) S, P, C, K, Ne
B) F, O, B, Ba, Si
') H, N, Zn, Kr, As
3aganue Ne 5.

Hanpumep: HaiiTu MaccoBbie OTHOLIEHHSI 3JIeMeHTOB B okcuje cepol (IV) SO2.

2.BbIUUCINTh MacCOBBIE COOTHOIICHUS CEPBI U m(S): m(O) =32: 16x2=32: 32
KHCIIOPOJIa, TIOJICTABUB COOTHOIIICHHS aTOMHBIX Mace

2. 3. CokpaTuTh MMOJy4CHHBIC YKCiIa Ha 32 m(S): m(0)=1:1

Haiit MaccoBbIe OTHOIICHHS MEXKAY 3JIEMEHTAMU 110 XUMHYSCKOM (bOpMYJ'Ie CJIOKHOI'O

BeIIIEeCTBA.
A) Ca(OH),, CuNO3 B) NasP0s, , H2SiO3
B) NazSi0s. H3PO4 I') H2S03, KNO3

3aganue Ne 6.
Pacnipenenuts BelecTsa Mo KjaccaM HEOPraHM4EeCKUX COCIUHEHUI:
A) xucnotel  b) ocHoBanus B)comu  I') okcuasl.
U JaiTe UM Ha3BaHMS:

Cu20, KNO3, NazSi03, H3POas, Al2(S04)3, H2SO4, K2S, Mg(OH)2 , SO3, CaCO3, H2S0s,

NH4OH , POs, Zn(OH)2, H2SiOs, AICI3, CO2, HoS ,NaOH , K20, Fe(OH)sz, H.CO3, N20Os ,
Cu(OH):

YcioBuS BLINOJHEHUS 3a1aHUS

1. MecTo (BpeMs1) BBINIOJIHEHMS 3a/1aHNs: 3a/laHUe BBIMOIHIETCS Ha 3aHATHE B ayUTOPHOE

2. MakcumainbpHOe BPEM: BbIIIOJIHCHUS 3aJaHUS: 2 yac MUH.

3. BeI MOXeTe BOCIOIb30BATHCS YUEOHHUKOM, KOHCIIEKTOM JIEKIIUH

HIkaja oeHKH 00PA30BATEILHBIX JOCTHKEHUH:

Brmonuenue pabotet 6onee 90% —oreHKa «5»,
70-90% - oreHka «4»,
50 -70% - ormenka «3»,

Menee 50% - orteHka «2».

IIpakTnyeckas padora Ne2

(2 yac)
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Tema: IIpuroroB/jieHue CycrieH3UM KapOOHaTa KaJbUUs B BoJe.

O3HakoOMJIeHHE ¢ JUCIIEPCHBIMH CHCTEMAMH.
Heanb: [T03HaKOMUTH CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM

OO6opynoBanue: MPOOHMPKH,

CBC)KCHpI/Il"OTOBJ'IeHHHﬁ pacTBOp THAPOKCHUIA KaJIbIHA

(M3BECTKOBOM BOJIbI), CTEKJIIHHBbIE TPYOKH, BOJAa B CTakaHe, MOTOPHOE Macio, HeOOoJbIIas

KOJUICKIIHS 00pa3IloB AUCIIEPCHBIX CHUCTEM M3 UMEIOIIHMXCS JoMa (TIACThI, TeJIH, CYCITCH3HH )

Xox paboTsi:

1. TexHnuka 06e30macHOCTH IIPH BBIIIOJTHCHHUHU pa60TBI: BBIIIOJIHATDH OIIBITHI, IPEAYCMOTPECHHEBIC

mnmpenoaaBaTeji€M; OCTOPOXKHOC o6pa1ueHHe CO CBCXKCIIPUI'OTOBJICHHBIM PaCTBOPOM THAPOKCHOA

KaJbIMs (M3BECTKOBOM BOJbI). OHA SBISETCSA LIENOYBIO, TIOATOMY HE JOMYCKaTh Pa3OpbI3TUBAHUS

pacTBopa. Ecnu kamnou Bce-Taku Iomajiad Ha KOXY, HCMCIJICHHO CMBbITH BOI[OI>JI 20048 C006H_[I/ITB

mpenoaaBaTeiIro, 6y,I[BTe BHUMATCJIBHBI IIPU pa60Te C MOTOpPHBIM MAcCJIOM, yTOOBI OHM HE IOIAaJIH Ha

onexnay. Moxet ocrathbes nsaTHO. CoOnrofaiiTe mpaBuiia MPU CMEIIMBAHUU PACTBOPOB B MPOOUPKE;

Hcmonns30BaHHBIC PaCTBOPLI BHUIMBATH B INIACTMACCOBOC BCAPO AJIA HeﬁTpaJIPBaIIHPI.

2.B npoOupky Hazeire 4-5 M1 CBEKEIPUTOTOBIEHHOI'O pacTBOpa rUAPOKCUAA KaJlbLIUs
(M3BECTKOBOM BO/IbI) M OCTOPOKHO Uepe3 TPyOKy IpoayBaiiTe uepe3 HEro BbIIbIXaeMblii BO3YX.

H3BecTkoBas Bojaa MYTHCCT B PE3YJIbTATC NIPOTCKAHUA PCAKIINU. 3anummure YpaBHCHHEC pCaKIIUU.

3.B npobupky ¢ Bomoi npuiauth 0.5 M MOTOPHOTO Macia, BCTpsXHYTh. Uto Habmonaere?

Bsl nonmyuwim smynscuro. [Ipusenure npumepsl SMyJIbCHNA U 3aIIMIINTE UX Ha3BaHUS U CBOMCTBA.
4.Ha Bamem cToJie ¢ COCeIOM UMEETCs TIPUHECEHHAsT BaMHU HEOOJIbIIas KOJIICKITUS
JMCIIepCHBIX cucteM. Pacnipenenute oOpasiibl KOJUIEKIUU B COOTBETCTBUU C Kilaccuukanuei

IUcrepcHBIX cucteM. (B ciyuae 3aTpyaHeHus, MOCMOTpUTE MaTepual B yueOHuKe Ha ¢.49).

O3HaKOMBTECH CO CpOKaMU roaHOCTH MUIICBBIX, MCIUINHCKUX U KOCMETUYCCKUX FGJ’ICI\/’I, 3aruIInTe

B TCTpadb B BUIC Ta6J'II/IIII>II

Nz Hazparue obpazoa
i
111

CpoK TOIHOCTH

Kakum cBoMCTBOM reeit onpeaensercst cpok roguoctu? Crenaite BHIBO O POJICTaHHOM

pa0ore.

5.HaBectu nopsiiok Ha pabouem Mecte. CaaTh TeTpaau Ha MPOBEPKY
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Kpurepun oneHkn npakTuyeckoi padoTsl:

. CobroieHue anropuTMa BIIOJIHEHUS pabOTHI;

. TouHOCTH 1 IPaBUIBHOCTH MIOCTPOCHUS X012 PAOOTHI;
. AKKypaTHOCTb BBITIOJIHCHUS;

. [IpaBuUIbHOE M TPAMOTHOE HANMCAHHUE BBIBOJIA.

Onenka «5» ecinu co0JIt0IeHbI BCE KPUTEPUHU

Onenka «4» KpuTepuu Bce COOIIOCHBI, HO OTBET COAEPIKUT HE TpyOble OmMOKH, win 1-2
OLIMOKU B TOYHOCTH PAaCUYETOB.

Onenka «3» KpUTepUH COOIIOICHBI HE B TOJIHOM 00BbEMe, OTBET COJIEPKUT HE TPyObIe
OLINOKH

OreHKa «2» KpUTEpUH HE COOITIOICHBI

O3HakoMiIeHHE ¢ JUCIIePCHBIMHU CHCTEMAMH

Leab: MONy4nuTh AUCTIEPCHBIE CUCTEMBI M UCCIIE0BATh X CBOMCTBA

OOopynoBaHue M peaKkTHBBI: - JUCTHIMPOBAaHHAs BOJA;

- pacTBOp JKEJIaTHHA;

- KyCOUKH Me€Ta;

- pacTBOp Cepbhl;

- IpOOUPKH, ILITATUB.

1. IlpuroroBieHue cycneH3nu KapOoHaTa KaJblus B Boje.

Hanute B 2 nmpoOupku o SMil AUCTUIUTMPOBAaHHOK Boabl. B nmpoOupky Nel no6aButh 1mi
0,5%-n0ro pacTBOpa kenaruHa. 3areM B 00e MpOOUPKHU BHECTH HEOONBIIIOE KOJIMYECTBO MeTa U
CWJIBHO B300JITaTh.

[ToctaBuTh 00€ MPOOUPKH B IITATUB U HAOIIOAATH paccIauBaHUE CYCIEH3UU.

OTBeTbTE Ha BOMPOCHI:

OnuHakoBO JIM BpeMs paccianBaHus B 00enx mpodupkax? Kakyro ponb urpaer xemnatuH?
Uro sByIsSIETCS] B TAHHOW CYCTICH3MH TUCTIEPCHOM (a30oi U AUCTIEPCUOHHOM Cpeoit?

2. UccnenoBanue cBOMCTB AUCIIEPCHBIX CHCTEM

K 2-3mn1 quctuinnupoBaHHOM Bojbl J00aBkTe Mo KarisaM 0,5-1 M1 HackIIEHHOTO pacTBopa
cepsl. [lomydaercst onanecuupyouyii KOITOUIHBIN pacTBOp cepbl. Kakyto okpacky numeer
TUAPO30JIH?

1.MccnenoBaTh CBOMCTBA JUCIIEPCHBIX CUCTEM:

KEJIaTUH

Mel

2.MccrnenoBath CBOMCTBA TUCIIEPCHBIX CHCTEM

BOJIA

CIIUPTOBBIN PacTBOP CEPBI
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BriBoa: cBOMCTBA AUCIIEPCHBIX CUCTEM

Kpurepun oneHkn npakTuyeckoi padorTsl:

. CobnrofieHue aropuT™Ma BBITTOTHEHUS PaOOTHI,

. TO4YHOCTP M PAaBUIILHOCTH TIOCTPOCHUS X014 paOOTHI;
° AKKypaTHOCTL BBIIIOJIHCHU A,

. IIpaBunbHOE ¥ TPAMOTHOE HAIIMCAHKUE BBIBOJIA.

Onenka «5» eciu cobIt0/IeHbl BCe KPUTEPUU

Onenka «4» KpuTepuu Bce COOIIOCHBI, HO OTBET COAEPIKUT HE TpyOble OmMOKH, min 1-2
OIMOKY B TOYHOCTH PACUETOB.

Onenka «3» KpUTepUH COOIIOICHBI HE B TOJIHOM 00BbEMe, OTBET COJIEPKUT HE TPyObIe
OIUOKH

OrneHKa «2» KpUTEpUH HE COOJTIOICHBI

IIpakTuyeckoe 3ansaTue Ne 3
(2 yac.)

Tema: «PacuéTHble 3a1a4M HA BLIYUCICHHE MACCOBOH 10/ BelleCTBa U MacCOBOM
J0JIM IpUMeceiD».

Heab: HayunThcs pemaTs 3aa4u Ha BRIYMCIIEHHE MAacCOBOM J10JIM BEUIECTBA U MAaCCOBOU
JIOJIM TIPUMECEH.

3amaua Nel: Ilpu pacTBOpEHHH B CEPHOM KHUCIIOTE 3arPsI3HEHHOT'O0 MarHus Maccoi 6 T ObLI
MoJIy4eH Boopoa 00beMoM 4,48 11 mpu HOPMAIBHBIX YCIOBUSX (H.Y.).

OmnpenenuTe MacCoBYO 100 » mpumeceit (%) .

Pemienue. 3anuceiBacM ypaBHEHHE pPEaKIUU:

Mg + H2S504 =MgS0O4 + H2

[To ycrnoBuio peakiuu BUAHO, UTO MPH paCTBOPEHUU |1 MOIIb Maruus BoiAenseTcs 1 Molb
nmu 22,4 n Bogopoaa (H.y.). Toraa

1 moms Mg — 22, 1 H2

X>> Mg-4,48 >>H2 X=1 MonpX 4,481 = 0,2 MOJIb ;
22,40
m (Mg) = Mv, rie Vv = X, m(Mg) = 24 r/momb x 0,2 mojb = 4,48 T.

CrnenoBaTenbHO, B 6 T cMecH coaepkutcs cmecu 6 T — 4,48 1= 4,48 r = 1,2 T npumMeceid, 4To
COCTAaBJISET:

Q(mpumeceii) = (1,2/6)x 100% = 20%.

3amaua No2: Ompenenute Maccy noja, KOTOPhI MOYKHO MOJTYYUTh MPU MPOMYCKAaHUU XJI0pa
yepes3 pacTBop, coaepkanui 8,3 r noguaa Kajiusl.

Pemenne. CocTaBuM ypaBHEHHE PEaKIIUU MKy XJIOPOM U HOJOM KaJTUs:

2Kl + CI2 = 12 + 2KCI
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Mossipasie Maccnl noauaa Kamust u moga pasusl: M(12) = 254 r/mosb.

Onpenenum konuyecTBO BemectBa Kl, koTopoe coaepXUTCs B HCXOAHOM pPacTBOpPE,
ucnonb3ys opmyimy (1,2):

N(KI) =m (KI) /M (KI) ; n(KIl)=38,3/166 mons = 0,05 mob

W13 ypaBHeHHs peakiuu cieayet, uto u3 2 Mok (Kl) MoxHOo moayunts 1 Mok 12, 3Hagur, N
(KD /n (12) = 0,025 mosb.

OmnpenensieM Maccy UoAa, KOTOPBIM MOXKHO IOJYYUTh B PE3Y/IbTATE PEAKIIUU:

M2)=n(12)xM (12); M (I2)=0,025%x254r=6,35T

3amgauga Ne3

1. CocTaBpTe ypaBHEHUS pEAKLIUA:

a) Cu(OH)2 + HCI —... B) BaCI2 + AI2(SO4)3 —...
6 ) FeCI3 + KOH —... r) P205 + H20 — H3PO4
3amaua Ned

Onpenenure Maccy XJIOPHIa HATPUS, KOTOPBIA HAJ0 PACTBOPHUTH B BOJE, YTOOBI MOTYYHTH
100m pactBopa ¢ maccoBoit nosieit NaCl 20%. ITnotHocTs pactBOpa p = 15 r/miL.

3amaga NoS

HeobOxonumo mpuroroButh 200 M pacTBOpa ¢ MaccoBOW JoJiel CepHOM KuciaoTel 6%
(motHOoCcTh pactBopa p=1,04 r/mi). Kakoit ob6weM pactBopa ¢ maccoBoit moineit HaSOs 60%
(rurotHOCTH P'=1,5 I/MIT) TOTPEOYETCS IS 3TOTO?

KpnTepIm OLHCHKH MPAKTHYIECCKOI'0O 3aHATHSA

. CO6J'IIOI[CHI/IC aJIrOpuT™Ma BBIIIOJIHCHUA pa6OTLI;
. HpaBI/IHBHOCTB pacucToOB;
° TOYHOCTH BBIIIOJTHEHHUS pacyeToB.

Onenka «5» eciau coOIt0/IeHbl BCE KpUTEPUU

OneHka «4» KpUTEpUH Bce COOJIIOICHBI, HO OTBET COJIEPXKHUT He TpyOble OmnOKu, nin 1-2
OLIMOKH B TOYHOCTH PACUETOB.

Onenka «3» KpuTepuu coOJI0IeHbI HE B TIOJTHOM 00beME, OTBET COACPKUT HE rpyObIe
OIUOKHU

OneHka «2» KpUTepUH He COOII0ICHbI

IIpakTnueckoe 3ansaTne Ne:4
(2uac.)
Tema: DueKTpoJIMTHYECKAs THCCONMALIUSI KMCI0T, OCHOBAHUI, COJIeH.
esb: HAayYUTHCS 3aMKMCHIBATh PEAKIIMA HOHHOTO OOMEHA, COCTABIIATH MOJIHBIE U
COKpAaIlEHHbIE HOHHBIE YPAaBHEHUS.

[TpopaboTarh aaropuT™M HaMCaHUs HOHHBIX YPaBHEHUH peakiui.
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N3yunTh npaBuiio: XMMHUECKUE PEAKIIMM MEX/ly HOHaMHU B BOJHOM pacTBOpE MPOTEKAIOT B
TOM CIIydae, Korja oopasyercs TBEpJ0e BEIIECTBO (0CaI0K), a3 UM HEAUCCOLUUPYEMOe
coeMHEHHE (BOA).

3amanue Nel

CoctaBbTe HOHHBIE (IIOJHOE M COKPALIEHHOE) YpaBHEHNE peaKUil B3aMMOIECHCTBHS MEXKY
XJIOPUIOM KabIust U pochaToM HATPUS

1.CocraBisieM cxeMy peakiuu U yoekaaemMcsi B €€ OCYIIIECTBUMOCTH

CaCl2+NasPOs— Caz(POa)2|+ NaCl

2.006paraemcst K TabJIUIE paCTBOPUMOCTHU: 00€ NUCXOAHBIE COJIM PACTBOPUMBI, OJIHA U3
IIOJIyYEHHBIX HeT.Peaknus nonaer.

3.ITonbupaem k03¢ (HUIIMEHTHI B ypAaBHEHUE PEAKIIHH.

3CaCly+2NasPOs— Caz(POas)2|+ 6NaCl

4.Tlomu€pKuBaeM HEIJIEKTPOIHUTHI

3CaCly+2NazPOs— Caz(PO4)2 |+ 6NaCl

5.3anucbIBaeM AUCCOLMALINIO BCEX IEKTPOJIUTOB, IOIYYAEM [TOJIHOE HOHHOE YPaBHEHUE

3Ca?*+6CI+6Na*+2P04>— _Caz(POa4)2|+6Na*+6Cl"

6.ITpuBoiMM NOJ00HBIE WiEHB! (BBIYEPKUBAEM O/IMHAKOBBIE)

7.3anucbIBaeM COKpalIEHHOE HOHHOE YPAaBHEHHUE PEAKIUH.

3Ca**+2P04>— Caz(POa)2|

3ananue 2.

[Tonp3ysch aIrOPUTMOM, HAMILIUTE COKPAIIEHHOE HOHHOE YPABHEHUE MEX/y THIPOKCUIIOM
Hatpus U cyabdarom sxenesa (111).

A) KapOonara kanusi ¥ XJI0puAa KaJabLus;

b) CepHoii kucnoThl ¥ HUTpaTa Oapus

B) I'mapoxkcuna Gapust U cepHOI KUCIOTHI

I') Xnopuna 6apust u cynabdara HaTpUs

3amgadue 3.

CocTaBbTe MO TPU MOJIEKYISPHBIX YPABHEHMH peakiui, KOTOpbIE BbIPAXKAIOTCSI MOHHO —
MOJIEKYJISIPHBIMU YpaBHEHUSAMU:

a) Mg?" + CO3? = MgCOs

0) H" + OH— = H20

Kpurepun oueHKH NPAKTHYECKOI0 3aHATHS

. CobroieHue anropuTMa BIOIHEHUS paboTh;
. IIpaBMIIBHOCTH HANMCAHUS UCXOAHBIX BELECTB.IPOAYKTOB PEAKIINH;
. TouyHOCTB COOMIOAEHMS AITOpUTMa IPU HATUCAHUM PEaKLMi HOHHOTO OOMEeHa.

Onenka «5» eciau coOJt0/IeHbl BCE KpUTEPUU
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OrneHKa «4» KpUTEpUU BCE COOJTIOACHBI, HO OTBET COJEPKUT HE TPyObIe OMIMOKH, win 1-2
OLIMOKH B TOYHOCTH HAIMCAHUS PEaKIIHH.

Onenka «3» KpUTepUH COOIIOICHBI HE B TOJIHOM 00BbEMe, OTBET COJIEPKUT HE TpyObIe
OLIMOKHU

OrneHKa «2» KpUTEpUH HE COOITIOICHBI

IIpakTuyeckoe 3ansaTue Ne:5
(2uac.)

«3ydyeHre  3aBUCHUMOCTH  CKOPOCTH  XHMHYECKOH  pEaKkIuu  OT  TIPUPOJIBI
B3aMMO/ICHCTBYIONIUX BEIIECTB, KOHIICHTPAIINH, TEMIICPATYPHI.

Llenb: HAay4YHUTh CTYJACHTOB IPOM3BOJUTH PACYCTHI CKOPOCTEH XUMHYECKHX pEaKIHMH W
BBITIOJTHATH YIPOKHEHUS HA CMEIICHUE XUMHUYECKOTO PAaBHOBECHS.

3amganmue 1. [Ipu HeKOTOpOIT TeMIepaType paBHOBECHbIE KOHIICHTpanuu B cucteme 2S02+0>
<> 2S03 cocraBunu coorBerctBeHHO [SO2] = 0,04 moaw/m, [O2] = 0,06 mons/1, [SOz] = 0,02 /m.
Bbruuciute KOHCTaHTY paBHOBECHs U McxoMHbIe KoHIeHTpawu SOz u Oz .

Pemenne. 13 ypaBHeHMsI peakiuu BUIHO, 4TO s paBHOBecus 0,02 monb/n SO3
pacxoxyetcs o 0,02 mons/n SOz 1 0,01 monw/n Oz, CnenoBatenbHo, ucxoaHas KoHIeHTpaus SO
pasHa 0,02 momw/1 + 0,04 mons/n1 = 0,06 Monw/n, ucxoauast konnentpamus Oz pasaa 0,01 monb/it +

0,06 moums/1 = 0,07 MOIB/TI.
[s03]'2 0022
[s02]'2+[02] 0,04'2%=0,06

4,1

3ananue 2.00parumas peakuus nporekaer no ypaHeHnto 2NO+0; <« 2NOz. B cropony
KaKO# peakii CMECTHTCS XUMUIECKOE PABHOBECHE, €CIIN JIaBJICHHE YBETMYHUTCS B 2 pasza?

Pemenue. [TycTh paBHOBECHBIE KOHIICHTPAIIMH J0 YBeIHueHHs AaBieHust coctaisuin: [NO]

= a(mouw/m) [O2] = b (Monw/n) [NO2] = ¢ (Mob/m). CkopocTh npsimoii peakituu Ui, CKOPOCTh
obpaTHoi peakmuu u2. Torma Ui=kia?b; Uz=k.C?.

[Tpu yBenuuenun aasienus B 2 pasza [NOJ]= 2a (monw/n), [O2] = 2b (monb/a), [NO2] = 2¢
(MOJIB/JT), CKOPOCTH TPSAMOM M OOPATHOM PEaKIHii IPH HOBBIX YCIIOBHSX PABHBI:

v1=k1(2a)2%2b=k 1= 8a'2b

v2=k2(2c)2=k2%4c'2

Orcrona

v 1lv'l = k®a’b|(kla 2b) = 8

v2|r2=4k2=c?|(k2c'2) =4

3agaya 1. JlaiiTe ompeneleHUWE NOHATUIO CKOPOCTh XUMHYECKOW peakuuu. Onummure

KOJIMYECTBCHHO (F}Ie 9TO MO)KHO), KaK BJIUAIOT Ha CKOPOCTb pPCAaKIUMKW BHCIIHHUE YCIIOBUIA
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(KOHILIEHTpalusi, TeMIleparypa, AaBieHue). PaccunTaiiTe, BO CKOJBKO pa3 M3MEHHUTCA CKOPOCTh
peakuuu Ho+C1lz = 2HCI npu yBenndueHuu JaBieHUs B 2 pasa;

3amaua 2. [lpu ycranoBnenumn paBHoBecus Fe2Osz (1) + 3CO (r) = 2Fe (1) + 3CO2 (1)
koHnenrpanus [CO] = 1 monp/n u [CO2] = 2 Moab/71. BeruuciauTe MCXOAHYIO KOHIIGHTPAIIUIO
[CO]ucx, ecnu HayanbHas koureHtpaius CO2 paBHa HYITIO.

3anmava 3.TemmeparypHbslii KO3GGUIUEHT peakuuu paBeH 2,5. Kak U3MEHHUTCS ee CKOpOCTh
IIPU OXJIAXK/IEHUU PEAKIIMOHHOM cMecu oT u3MeHeHus temneparypsl oT 50 °C go 30 °C?

3anaua 4. PaccunraiiTe CKOPOCTh peakuu MEXy pacTBOpaMHU XJIOPHAA Kallus U HUTpaTa
cepeOpa, KOHIEHTpAIIMH KOTOPBHIX COCTaBisitoT cooTBeTcTBeHHO 0,2 m 0,3 momb/m, a k=1,5-10
$1-mompt-c?

3amava 5. Kak ciieqyer H3MEHUTh KOHIICHTPAIMIO KUCIOPO/Ia, 9YTOOBI CKOPOCTh TOMOTEHHOM
anementapHoit peakuuu: 2 NOg) +O2p) — 2 NOzpyHEe U3MEHMJAch MpPU  YMEHBUICHUH

KOHIleHTpanuu okcuaa azota (I1I) B 2 paza?

KpnTepIm OLCHKHU MPAKTHYIECCKOI'0O 3aHATHSA

. Cobmro/1eHue aNropuT™Ma BhIIIOJHEHUS padoThI;
. [TpaBUIBHOCTH PacUETOB;
. To4HOCTH BBHINOTHEHUS PaCYETOB.

Onenka «5» eciau coOJt0/IeHbl BCE KpUTEPUU

Omnenka «4» KpUTEPUH BCE COOJIIOICHBI, HO OTBET COJCPKHUT HE rpyObie OmmnOKu, mim 1-2
OIHUOKHN B TOYHOCTH PacUyETOB.

Onenka «3» KpuTepuH coOII0I€HBI HE B IOJIHOM 00BbEME, OTBET COJIEPKUT HE IpyObIe
OLIMOKHU

OrneHka «2» KpUTepUH He COOITIO/ICHBI.

IIpakTuuyeckoe 3ansitue Ne 6
Kontpoabsnast padora Ne 1 (3a I cemectp) -2 yac. (cM.py0e:kHbIH KOHTPOJIb)
IIpakTnueckoe 3ansaTue Ne:/
(2uac.)
Tema: Pemenue 3anau no reme: «Kopposus MeTamuios»
Ieab: HayunThCs pellaTh 3aJadyd Ha ONPEACIEHUE KOPPO3HMOHHOM CTOMKOCTH METAaJIOB,
M0JIb3YACh TAOIUIEH 3JIEKTPOJHBIX MOTEHIAIOB
3amaua 1. B kakom ciydae 1UHK KOPPOAUPYET OBICTpEE: B KOHTAKTE C HUKEJIEM, JKEIE30M
niu ¢ BucMyToM? OtBeT noscHuTe. Hanummre 118 Bcex cay4yaeB ypaBHEHHE JIEKTPOXUMHUYECKON
KOpPPO3UH B CEPHOU KUCIIOTE.

Perenue.
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B Mecre kOHTakTa JIBYX METAUIOB KOppoaupyeT Oosnee akTHBHBIM MeTamt. [lpoumcxomut

OTTOK JJICKTPOHOB OT 0oJiee aKTUBHOI'O METajljla K MEHee AKTUBHOMY. MeTamn Tem AKTUBHECC, YCEM

0oJ1ee OTPHUIIATENICH €ro DJISKTPOIHBIN MOTeHIMAN. B Ta0nuiie 31eKTPOAHBIX TOTCHIIUATIOB HAlIeM:

Ezn2+/zn =— 0,763 B

Ereo+/Fe =— 0,440 B

Eni2+ni =— 0,250 B

Egiz+i =+ 0,215 B

B nanHoMm ciydae, HMHK KOppOIMpYeT ObIcTpee B KOHTAaKT€ C BHUCMYTOM, TaK KakK W3
MIEPEYUCIICHHBIX METAJIOB, Bi siBIsieTcsl caMbIM HeaKTUBHBIM. B oOpa3oBaBiieiics mape poJib aHoaa
BBITIOJIHACT IUHK.

3anuiemM ypaBHEHHS dJEKTPOXUMHUYECKON KOPPO3UH B CEPHOU KHUCIIOTE:

Zn—Bi

K: 2H" +2¢ = H,

A:Zn—2e =2Zn*

Zn + 2H* = Zn*+ H,

Zn + H2SO4 = ZnSO4 + Hy

Fe-Bi

K:2H" +2e = H»

A:Fe—3e =Fe*

2Fe + 6H* = Fe*+ 3H>

2Fe + 3H2S04 = Fex(S04)3 + 3H2

Ni-Bi

K:2H" +2e = H»

A:Ni —2e— = Ni*

Ni + 2H" = Ni**+ H;

Ni + H2SO4 = NiSO4 + H»

3anava 2. IIpuBenuTe mpUMephl ABYX METAJUIOB, MPUTOJHBIX IS MPOTEKTOPHOW 3allUTHI
xene3a. i oboux ciaydaeB HaMIINTE yYpaBHEHUE DJIEKTPOXUMHUYECKOW KOPPO3HM BO BIAKHOU
cpeze, HAchIIIEHHOM KuciopoaoM. byzaer nu okcujaHas IuleHKa, oOpasyloliascs Ha aJlOMHHMY,
o0s1azaTh 3alUTHBIMU CBOMCTBAMHU?

3agaua 3. Jleranb chenaHa M3 CIUIaBa, B COCTaB KOTOPOrO BXOJIUT MAarHUM M Mapraell.
Kakoii 13 KOMIIOHEHTOB cIlaBa OyAeT pa3pyliaThCs MpU dJIEKTPOXUMHUECKO kopposun? OTBer
MOJTBEPJUTE YPAaBHEHUSIMU aHOJHOTO M KAaTOIHOIO Mpoliecca KOPpO3uu: a) B KUCIOH cperne; 0) B
KHCJION cpefie, HAChIEHHON KUCIopoJoM. byner nu okcuiHas MieHKa, oOpa3yromascs Ha OJIOBe,

00J1a1aTh 3aIINTHLIMHU CBOWICTBAMM?
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3agava 4. C uenpio 3alUThl OT KOPPO3HH IIMHKOBOE M3JENHE MOKPhUIA 010BoM. Kakoe 3To
MOKPBITUE: aHOJHOE WM KaromHoe? Hamummre ypaBHeHHE aTMoc(hepHOW KOppPO3WH JaHHOTO
N3 CIINA HpI/I HapymeHI/m CJIOCTHOCTHU HOKpBITHH.

3amaua 5. Ecii Ha cTayibHOM IpeIMET HAHECTH KaIlI BOBI, TO KOPPO3UH IOJBEPraeTcs
CpeIHsIsl, a He BHEIIHSS 9acTh CMOYEHHOr0 MeTaiia. Yem 3To MOXHO 0O0bsICHUTHL? Kakol ydacTok
MEeTajlia, HaXOI[ﬂIJ_II/II;'ICSI 1104 BIIMAHUEM Kalljld, ABJISICTCA aHOAHBIM, a KaKOﬁ KaTOI[HbIM? COCTaBBTe
3JI€KTpOHHBI€ ypaBHCHI/ISI COOTBGTCTBYIOH_[I/IX npouecco& BYILGT JIN OKCHUAHas IIJICHKA,
oOpa3syromascst Ha HUKeJe, 001a1aTh 3alllMTHBIMA CBOWCTBaMH?

3amaua 6. [loueMy XUMHUUYECKH YHCTOE JKEJIe30 SABISAETCA 00JIee CTORKUM MPOTHB KOPPO3HUH,
yeM TexHuueckoe kene30? CocTaBbTe ypaBHEHHS aHOJAHOTO M KaTOAHOTO MPOIECCOB,
MPOUCXOASAIINX MIPU KOPPO3UHM TEXHUYECKOTO Kejie3a BO BIAKHOM BO3JIyX€ U B a30THOM KHCIIOTE.
Byner nu okcuaHas miieHka, 00pa3yroliascs Ha CBUHIIE, 00J1a/1aTh 3allUTHEIMU CBOMCTBAMHU?

Kpurepun onieHKH NpakKTHYeCKOr0 3aHATHSA

. Cobnroienue anropuTMa BHITIOJHEHUS pabOTHI;
. [IpaBUIBHOCTB PacUETOB;
. To4YHOCTB BBINOJIHEHHS PaCYETOB.

Onenka «5» ecinu co0JIt0/IeHbl BCE KPUTEPUHI

Omnenka «4» KpUTEPUH BCE COOJIIOICHBI, HO OTBET COJCPKHUT HE rpyObie OmmnOKu, mim 1-2
OIHUOKHK B TOUHOCTH PacUyETOB.

Omnenka «3» KpUTepUH COOIIOICHBI HE B ITOJTHOM 00BEMe, OTBET COIEPIKUT HE TPYyObIe
OLIMOKH

OrneHKa «2» KpUTEpUH HE COOJTIO/ICHBI.

IIpakTH4eckoe 3anATHE Ne:8
(24ac.) gac.

Pemenue 3agau.

Heab: Hay4yuThCS MPOBOJAUTH PACUETHI MO TEPMOXMMHUYECKUM YPaBHEHHUSIM M COCTABIIATH
TEPMOXUMHUYECKHE YPAaBHEHHUS [0 MAacCe UCXOAHOI0 BEIIECTBA U KOJIMYECTBY TEIIOTHI.

XoJ paboTh:

1.0O3HaKOMHTBCA € AITOPUTMOM PEILIEHUS TEPMOXUMHUUYECKOM 3a/1a4i ¥ IPUMEPOM.

ANTOpUTM peleHus 3a7a4 0 TEPMOXUMHUYECKOMY YPaBHEHHIO pEaKIIUu:

1. Kpatko 3anucate ycnoBus 3aaaun (“gaHo”).

2. 3anucath TEpMOXMMMUYECKOe ypaBHeHHe peakuuu (TXVY), onxHoil ueproil B
YPAaBHEHUU pEAaKLUU NOJYEPKHUBAIOT TO, YTO M3BECTHO, ABYMs YE€PTaAMM MOJYEPKUBAIOT TO, YTO
HE00XO0IMMO OMPEEIIUTb.

3. [IpoBecTu BcriomorarenbHbIe BEIUUCIEHUA. M=M* v
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4. CocTaBUTh MPOMOPLHUIO, HCIOJB3YsSd BCHOMOIAaTEIbHbIE BBIYMCIECHUS M YCIOBUS
3a/1a4u, U PEIIUTh ee.

S. 3anucaTh OTBET.

OObsicHeHHE pelleHus 3a1a4u:

Berunciure wmaccy paznoxuBmierocss mena (CaCO3), ecnu M3BECTHO, YTO Ha €ro
paznoxkenue 3arpaueHo 1570 xJx.

Mr (CaCO3) = Ar(Ca) + Ar(C) + Ar(0) 3 =40+ 12 + 16*3 =100

Mr=Mrm=v*M

M(CaCO3) = 1 momnp* 100 r/mosb = 100r

100r CaCO3 - 157 x/Ix -

x T CaCO3 - 1570 x/Ix

100r : 157 kIx =xr: 1570 xJIx

x =1000r CaCO3

Oteet: m (CaCO3) = 1 kr (wm paznoxwmwiock 1000r mena)

2.BbINOTHUTD 3a1aHNS 110 BAPHAHTAM.
1 BapuanT

1. B pe3ynbpTraTe peakuuu, TepMOXUMUYECKOE ypaBHeHUE KOTopoii 2S02(T) + O2(T) =
2S03(T) + 198 Ik, Beimenmioch 297 k/[x ternorel. O0beM U3pacxogoBaHHOTO okcua cephl (IV)
paBeH
a)224n 0) 4481 B) 67,2 1 r) 78,4 n

2. CornacHo TepMoxumuueckoMy ypaBHenuto peakunu CHa(r) + 202(r) = CO2(T) + 2H20(T)
+ 802 k/[>k KOJIMUECTBO TEIUIOTHI, BBIJICIUBILICHCS IPU CKUTAHUU 24 T METaHa, paBHO
a) 1604 x/Ix 0) 1203 x/Ix  B) 601,5 xJIx r) 401 xJIx

3. B pe3ynbraTe peakuuu, TepMOXuMUYecKkoe ypaBHeHHe koTopoit 4NHz(r) + 502(T) =
4ANO(r) + 6H20(r) + 902 x/Ix, Beraenunock 1127,5 k/{x Temnorsl. O0beM (H.y.) 00pa3oBaBIIerocs
pu 5ToM okcuza azora (II) paBen
a) 112 n 6)11,2n B) 89,6 1 r) 896 1

4. B pe3ynbrare peakiuu, TepMoXxuMuueckoe ypapHeHue kotopoit C (rpadur) + O2(r) =
CO2(r) 393,5 x/Ix, Biienunock 1967,5 kI termnoTsel. O0beM (H.y.) 00pa3oBaBIIErocs Mpu 3TOM
YTJIEKHUCIIOTO Ta3a PaBeH
a)ll,2n 0) 168 n B) 224 n r) 112 n

5. B pe3ynbTaTe peakuuu, TepMoXuMudeckoe ypaBHeHue kotopoit 2AgNO2(TB) = 2Ag(TB) +
2NO2(1) + O2(r) - 317 x/Ix mornotunocs 15,85 k/[>k TemnoTsel. Macca BblIeTUBIIETOCS cepedpa
paBHa

a) 1,08 r 0)54r B)S54r r) 10,8 r
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6. B pesynbpTaTte peakiuu, TepMoxuMuueckoe ypapHeHue kotopoit 2C2Hz +50,2 = 4CO; +
2H>0 + 2610 x/Ix, Beraenunoch 652,5 k/[x ternnorsl. O0beM CrOPEBIIETO alleTUIICHA PaBeH
a)ll,2n 0)224n B) 44,8 n r) 67,2 n

7. B cooTBeTCTBUH ¢ TepMOXUMHYECKUM ypaBHeHHEM 4P + 502 = 2P20s5 + 3010 x/Ix; 1505
kJ[x BeIIenuTCs ipu cropanuu gocdopa maccoi
a)3lr 0)62r B)93Tr r)l124r

8. B cootBeTcTBUH ¢ TepMoxummuueckuM ypaBHeHneM CsH120g + 602 = 6CO2 + 6H20 +
2816 kJIx; Beraenutcst 1408 x>k TEmIOTHI, €CIM B peaKIMU Y4aCTBYET KUCIOPOJ KOJIUYECTBOM
BelIeCcTBa
a) 1,5 momnb 0) 3 Monb B) 4,5 MOJB r) 6 MOJb

2 BapuaHT

1. B cooTBeTcTBHM ¢ TepMoxuMHYecKUM ypaBHeHHEM peakiuu 2CO(T) = CO2(T) + C(TB) +
173 xJIx Beinenunocs 1730 x/x teruotel. O6beM okcuaa yriaepoaa (1) (H.y.), BCTynuBIIero B
peaxuuio, paBeH
a) 112 n 0) 224 n B) 336 1 r) 448 n

2. B cootBercTBUU ¢ TepMoxuMudeckuM ypaBHeHHeM peakiuu CsHi1206 + 602 = 6CO2 +
6H20 + 280 x/Ix; 140 x>k TENI0ThI BBIICIAETCS IIPU CTOPAHUU TJIFOKO3bI MAaCCOM
a)90r 0) 180 B)270T r)360r

3. B pesynbrate peakiuu, TepMmoxuMuueckoe ypasaenue kotopoit C2HsOH + 30, = 2CO; +
3H20 + 1374 x/Ix, Beraenuinock 687 k[ TeruioTel. KomndecTBo BemiecTBa 3TaHoa paBHO
a) 0,5 momb 6) 1 moub B) 1,5 Moub ) 2 MOJIb

4. B cCOOTBETCTBUM C TEPMOXUMUYECKUM ypaBHeHUEM peakuuu 2Ca + Oz = 2Ca0 + 635,1
k/[)k KONMMYeCcTBO TEIUIOTHI, BBIIEISIONIEeCs TPy ropeHnH 10 T KaJbIus, paBHO
a) 79,4 xJIx 0) 635,1 x/Ix B) 317,7 xJIx r) 158,8 xJIx

5. B pe3ynbrate peakuuu, TepMmoxuMuueckoe ypaBHeHre kotopoit NH4sNO2(TB) = Na(T) +
2H20(x) + 316 x/1x, Beinenunock 94,8 k[ TernoTsl. Macca pas3iioskuBIIeNcs COIM paBHA
a)384r 6)192r B) 1921 r)384r

6. B pesynprate peakuuu, repmoxumudeckoe ypaBHenue kotopoi 2KClOs(tB) = 2KCI(TB) +
302(1) + 91 x[Ix, Bemenuinock 182 /[ Temnorsl. Macca 06pa3oBaBIerocs mpu 3TOM KUCIOpOAa
paBHa
a)96r 06)192r B) 288 T r)576r

7. B pe3ynbpTaTe peaknuu, TepMOXUMHUYEcKoe ypaBHeHHe kKoTopoi 2C2Hz + 502 =4CO; +
2H,0 + 2700 x/Ix, Beraenunoch 67,5 kJ Temnotel. OOBEM CrOpEBIIETO MPU ATOM alleTHIIeHA
paBeH

a) 1,12 n 0) 2,24 n B) 11,21 r)22,4 n
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8. CormacHo TepMOXHUMHYECKOMY ypaBHeHHIO peakiun: CaO q)+H20=Ca(OH)2 s )+70x

s moaydenust 15 kJK TernoTsl moTpedyeTcs OKCHT Kalblns Maccou

a)6r. 0)3r. B) 12 . r)56T.

IIpakTuyeckasi padora Ne 9
KonTposbHas pabora Ne2 cM.pyOe:KHbIII KOHTPOJIb
IpakTuyeckoe 3ansiTue Ne 10
Pemenne 3a5a4 u ynpaxkHeHnuii (24ac.)
IIpakTuyeckoe 3ansaTue Ne 11
Pemenne 3aga4 u ynpa:kaenmii (24yac.)
1. st 2,2,3-TpuMeTHINIEHTaHa COCTaBUTh (POPMYJIIBI IBYX TOMOJIOTOB U JBYX M30MEPOB.
2. Hanmmmmre crpykTypHbie hopmyssl n3omepoB rentana CsHio.
3. Hanumure ctpykTypHbie hopmyibl TpEX nzomepon rexcana CsHia.
4. Kakue 13 nepeyrciieHHbIX HI)KE COEIMHEHU SIBIISIFOTCS] U30MEpaMHu:
a) 2-MEeTUJITEKCaH;
0) 3-mMeTuirenTay;
B) 3-3THJITEKCaH;
r) 2,2-TAMETUIITEeNTaH;
1) 2,4-TMMETUIITEKCaH;
€) 2-MEeTUJIOKTaH.
5. Hanumure cTpykTypHBIE (DOPMYIIBI IBYX TOMOJIOTOB IMEHTEHA-2 U HA30BUTE HX.
6. Hanumure cTpykTypHbIe (DOPMYIIBI H30MEPOB TMEHOBBIX YIieBoaopoaoB coctaBa CsHa.
Ha3oBwure ux.
7. Hanummre cTpykTypHble (OpMYJIBI YETHIPEX U30MEPOB, KOTOpPbIE OTBEYAIOT (opMylie
C4He. Ha3zoBure Bce BemecTsa.
8. CKOJIBKO aJIKWHOB MOT'YT OBITh M30MEpHBI U3onpeny? Hanummre cTpykTypHble (hOpMYIIbI
3TUX AJIKUHOB U HA30BUTE MX IO CUCTEMATHUECKON HOMEHKJIIAType.
9. CocraBpTe CTpPYKTypHbIE (OpPMYIBI TpEX aTKUHOB, KOTOpPbIE HM30MEpPHBI 2-
MeTunoyraaueny-1,3. Jlaiite um Ha3BaHuUs.
10. [nis1 crneayromiero BemecTBa cocTaBbTe GOpMyIIbl OHOTO TOMOJIOTA U IBYX H30MEPOB.

CH,— CH—CH —CH,,
I I
CH, CH,
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a)C —C —? —C 3 r)C —C ;
l

cC C
C i
I -
6)C —C —C ; n¢c —C —-C—C —C ;
B)C —C —C —(E.; e)C —LI" —C .
|
C C C

Pemenne 3aga4 Ha HaxX0KIeHHE MOJIEKYJISIPHOMH (OpMYJIb] BelleCTBA M0 U3BECTHOM
OTHOCUTEJIbHOM IJIOTHOCTH ra3a M MAaCCOBBIM /I0JISIM 3JIEMEHTOB B HEM.

Heab:1. Hayuntbes pemiats 3ajauy Ha HAX0XKIEHUE MOJICKYIIpHON (hOpMYJIIbI BEIIECTBA MO
M3BECTHON OTHOCHUTEIHHON IIOTHOCTH T'a3a U MacCOBBIM JOJISIM 2JIEMEHTOB B HEM.

1. PaccunraiiTe OTHOCUTENBHYIO IUIOTHOCTH 110 BOAOPOAY cieayromux razon: staHa C2Hs,
oyrana C4Hzo, aTunena CoHa.

2. PaccuuTaiiTe OTHOCUTENBHYIO IJIOTHOCTh IO BO3AYXY clieayronux razoB: meraHa CHa,
stana C2Hs, nponana C3Hs. Kakoii u3 Hux nerye Bo3gyxa?

3. Haiigure MosekyisipHyio (GOpMYIly TIPEISIBHOTO YIJIEBOJOPOJa, MaccoBas OIS
yriepojia B kotopom 83,3%.

4. AnkaH uMeeT IIOTHOCTh MapoB 1o Bo3Ayxy 4,414. Onpenenuts hopMyiy amkaHa.

5. Haitnute monekynspHyio ¢opMyly YrieBoAOpo/a, MaccoBasi A0Js Yriiepoja B KOTOPOM
cocraBisieT 80%; OTHOCUTENbHAS TUIOTHOCTh YIJIEBOJ0PO/Ia IO BOAOPOLY paBHa 15.

6. Haitnure monexyinsipuyo GopMyiy BemiecTBa, coaepxkaiiero 81,8% yranepona u 18,2%
Bogopoaa. OTHOCUTENbHAs TUIOTHOCTh BEIIeCcTBa Mo a30Ty paBHa 1,57.

7. Haitnure mMonekynsipHyo (Gopmyiy yrieBoJopoia, MaccoBasi J0Jsl BOJOPOia B KOTOPOM
coctaBisieT 15,79%. OTHOCUTENBHAS TIJIOTHOCTH TTAPOB 3TOTO BEIECTBA M0 BO3/IyXY paBHa 3,93.

8. Haiimute MonekynspHyio (opmyiy ajkeHa, maccoBas J0Jid Yriepoja B KOTOPOM
cocraBisieT 85,7%. OTHOCUTENbHAs IIOTHOCTh HApOB 3TOr0 BEllecTBa MO okcuay yraepona (1V)
paBHa 1,593.

9. Ilpu cxuranuu 29 r yrieBoaopoaa o0Opa3oBajock 88 I yrJIEKUCIOro rasa u 45 r BOJb,
OTHOCUTENIbHAs TUIOTHOCTH BEIIECTBA MO BO3AyXy paBHa 2. Halimute momnekymsipHyro (Qopmyiry
YII€BOI0POAA.

10. Opranuyeckoe BemecTBo conepkut 84,21% yrnepona u 15,79% Bonopona. IlnotHocTs
NapoB BelecTBa o Bo3aAyXy 3,93. Onpenenute GopMyiy BellecTBa.

Kpurtepun ouenku:

bonee 90%- onenka 5 (pemeno npaBuibHO 9-10 3a1a4)

ot 89-70 %- onenka 4 (peeHo npaBUIbHO7-9 3a1a4)

oT 69-50% - orenka 3 (pemieHo npaBmwIbHO 5-6 3a/1a4)

menee 50%- orieHka 2(MeHee 5 3a7aq).
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IMpakTnyeckoe 3ansitue Ne 12

Pemenne 3aga4 u ynpa:kaenmii (24ac.)

[enb:1. HayuuThCst COCTaBISITh CTPYKTYPHBIE (POPMYITBI H30MEPOB aJTKEHOB M aJIKUHOB,
OCYILIECTBIISATh KAUeCTEHHbIE PEaKIMU Ha aJIKeHbI U aJTKUHBI.

1. Hanumure cTpykTypHbIe (GOpMYIbl HU30MEPOB yrieBogopoioB coctaBa CsHg. HazoBure
uX.

2. Hamummre crpykrypHble (OPMYIBI YETHIPEX HM30MEPOB, KOTOPHIE OTBEYAOT (opMmylie
CsHe. Ha3oBute Bce BelecTBa.

3. CKOJIBKO aJIKHHOB MOTYT OBITh U30MEpHBI n3onpeny? Hanumure cTpykTypHBIe (POpMYIIbI
3TUX ATKUHOB M HA30BUTE MX TIO0 CUCTEMATHYECKOH HOMEHKIIATYpeE.

4.BONOKHO BUHBOH HCIOJIB3YIOT JJIsi U3TOTOBJICHUS PHIOOJIOBHBIX CETEH, SJEKTPOU3OIISIIHH
u 1ap. Ero momywaroT comonumepusanuen XJOPUCTOrO BHUHWIA C BHHWJaleraroM. Hamummre
ypaBHEHUS peaklMii MOTy4YeHHs] BUHUJIXJIOPUAA U BUHUJIAIIETAaTa, UCXO/S U3 alleTHIIeHa, YKCYCHOMN
KHCJIOTBl W XJIOPOBOJOPOZA, a TaKXKe CXEMY pEaKIHUH COIMOJUMEpPHU3alU XJOPBUHMIA C
BUHUJIAIICTATOM.

5.00pazen] MHAMBUAYAIBHOTO Ta3000pa3HOr0 BELIECTBA MOXET OBITh ATAHOM, HTHIICHOM,
anerunieHoM. Kakum 00pa3oM KaueCTBEHHO MOXHO YCTaHOBUTh MPUPOAY JToro raza?
OxapakTepu3ylTe yriaepoi-yriiepoaHble CBS3H B 3TOM Py COSAMHEHUIM.

Kpurepun omenkn:

bonee 90%- onienka 5 (pemieHo npaBuiibHO 4-5 3a1aHui)

oT 89-70 %- ouenka 4 (pemieHo npaBUIbLHO3-43a1aHUs )

oT 69-50% - onenka 3 (pemieHo MpaBUILHO 3 3a1aHUS )

Mmenee 50%- orieHka 2 (MeHee 2 3ama4).

IIpakTyeckoe 3anaTue Ne 13
KonTtpoabHas padora no teme «Yr/1eBoA0OPOAbI»
Bapmuanr 1

Yactb A. TecToBble 3a1aHus ¢ BLIOOPpOM oTBeTa. 3a 3aganue 1 6an

1. VYkaxure o011y Gpopmyiy ankaHoB

1) ChHon +2 2) ChHon 3) ChHan— 4) CnHan 6

2. Ykaxurte Kk kakomy kiaccy otHocutcst ¥YB ¢ popmynoit CHz — CHs

1) ankaHoB 2) aTKeHOB 3) aTKUHOB 4) apeHoB

3. VYkaxkuTe Ha3BaHUE U30Mepa I BemecTBa, popmyna koroporo CH, = CH — CHz —
CHs

1) 2-metunoyTeH-2 2) OyTen-2 3) 6yran 4) 6ytun-1

4. VYkaxuTte Ha3BaHHE TOMOJIOTa IS IeHTareHa-1,3
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1) 6yranuen-1,2 2) 6yraauen-1,3 3) mponaauen-1,2 4) nenranuen-1,2

5. YKaXuTe Ha3BaHUE BEIIECTBA, IJIs1 KOTOPOTO XapaKTepHa PeaKius 3aMeIeHUs

1) 6yran 2) 6yren-1 3) Oytun 4) 6yraguen-1,3

6. VYkaxuTre Ha3BaHHUE BEIIECTBA, /U1 KOTOPOTO XapaKTepPHA PEeaKIus THIPUPOBAHHSI

1) mponen  2) mpoman  3) 3TaH 4) Oyran

t Ni,+H2
7. Yxaxute Gopmyny BemiecTBa X B menouke npespamenuit CHs — X — CoHs
1) CO2 2) CoH2 3) C3Hs 4) CzHs
8. VYkaxxute popMysibl BEHIECTB, KOTOPbIE BCTYHAIOT B PEAKIIUIO APYT C IPYTrOM
1) CoHsm CHs  2)CsHsu H2,  3) CeHsu HO  4) CoHa m Ho
9. Omnpenenure, CKOIBKO MOJIEH YIIIEKHCIOTO Ta3a 00pa3yeTcst Py MOJTHOM CTOPaHUH
MeTaHa
1) 1 momb 2) 2 MoJIb 3) 3 monb 4) 4 moip
Yacts b. 3aganus co cB000IHBIM 0TBETOM
10.  Ilepeuuncnure 06IaCTH TPUMEHEHHS AIKCHOB. 2 Gamna
11.  HamummTe ypaBHEHUS XMMHYECKHUX PEAKIUH JIJIs CIEAYIOUINX MIPEeBpalIeHHil: 6

6amtoB CH4 — C2Hz — CeHs — CsHsCl
JaiiTe Ha3BaHUA MPOAYKTAM PEAKIIUU
12. CkonbKO JTUTPOB YIVIEKUCIIOTO ra3a o0pa3yercs Ipu Ckuranuu 4,2 r nporneHa. 2 Oasmia
13. Haiiqute o0beM sTuieHa (H.y.), MOJIydeHHOTO peakiuen neruapartanuu 230 mi 95%-ro

atuioBoro cnupra (twotHocts 0,8 v/mim). (4 0)

KonTpoabHas padora no reMe «YrJjieBoa0poabn»
Bapuanr 2
Yactp A. TecToBbIe 321aHHA ¢ BBIOOPOM 0TBeTa. 3a 3a1aHue 1 6ayn

1. Vkaxure oOuryto Gopmyiny alKeHOB

1) CnHon +2 2) CnHon 3) CnhHon—2 4) CoHon 6
2. VYkaxurte kK kKakomy kiaccy otHocutcs ¥YB ¢ popmynoit CHz — C = CHz
|
CHs
1) ankaHoB 2) anmKeHOB 3) aTKUHOB 4) apeHoB

3. YkaxuTe Ha3BaHHE U30Mepa ISl BemecTBa, popmyia kotoporo CHs - C =C — CHs
1) neHTHH-2 2) 6yran 3) Oyren-2 4) 6ytun-1

4. VYxaxuTe Ha3BaHHE TOMOJIOTa IJis OyTaHa

1) 6yren 2) 6ytuH 3) nponan 4) nmponeH

5. Vkaxwure Ha3BaHHE BEIIECTBA, AJIST KOTOPOTO XapaKTePHA PEaKIIUs 3aMETICHHSI
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1) rexcan 2) rexcen-1 3) rekcuH-1 4) rexkcanuen-1,3

6. VYkaxure Ha3BaHHE BEILECTBA, JAJISi KOTOPOTO XapaKTepHa peakius THAPHUPOBAHUS

1) Meran  2) mpoman 3) nporneH 4) sTan
t, Pt +HCI
7. VYkaxwute GpopMyiry BeniectBa X B nenouke npespamieauit CsHg — CHz = CH —
CHz; - X

1) CH2Cl - CHCI-CHz  2)CH3—-CCl,—CHs 3)CH3—CHCI-CHz 4) CHxCI -
CH2 — CHs

8. VYkaxure GOopMyIIbl BEIIECTB, KOTOPHIE BCTYMAIOT B PEAKIUIO IPYT C IPYTOM

1)CsHsu O2  2)CoHauCHs  3) CsHiom HC1 4) CoHe m H2O

9. Omnpexenure, CKOIBKO MOJIEH YIIIEKHCIOr0 Ta3a 00pa3yeTcst Py MOJTHOM CTOpPaHUHU
JTaHa

1) 1 momb 2) 2 MoJIb 3) 3 monb 4) 4 moip

Yacts b. 3aganus co cB000IHBIM 0TBETOM

10. [epeuncnure 001aCTH MPUMEHEHUS AJTKAHOB. 2 Gama

11. HanmmuTe ypaBHEHHS] XUMHYESCKUX PEAKIUH IS CICAYIONIMX MpeBpalleHuii: 6 0aioB

CaC; — C2H2 — CgHe — CsHsNO2

JaiiTe Ha3BaHUA MPOAYKTAM PEAKIIUU

12. CxonbKO B TpaMMax IapoB BOJbI 00pa3yeTcs pu ckuranuu 5,8 r Oyrana 3 Gaia

13. Haiigute o0beM sTuieHa (H.y.), MOJIYYEHHOTO peakiueit aeruapartanuu 250 vt 96%-ro

stanosa (iotHocTs 0,85 r/mit).

IIpakTuyeckoe 3ansaTue Ne 14
(2uac.)
HN3yyeHue XMMHYECKHUX CBOMCTB CIIUPTOB.
Leab: BEISICHUTH OCHOBHBIE (PU3MUYECKUE M XUMUYECKHE CBOMCTBA 3TUIIOBOTO CIIUPTA,
MPOBES COOTBETCTBYIOIINUE OMBITHI.
PeakTuBbl M 000pyI0BaHUE: ITATUB ISl MPOOUPOK, MPOOUPKH 4 TIT., METHAS TTPOBOJIOKA,
TUTENbHBIE IIUTIbI, XUMUYECKUH CTaKaH, CIIUPTOBKA, (PUIBTPOBATIBHYIO OyMary Ciu4KH, 3TUIIOBBIT

CIIUPT, AUCTUIIMPOBAHHAA BOAA, PACTUTCIIbHOC MACJIO.

Xox paboTshl:

1. PaccmotpuTe BeIIaHHBIN BaM oOpasel] atusioBoro cnupta. [lonroxaiite ero. Uro
omymaere?

2. B uncryro npobupky npuiieiiTe HeCKOJIbKO 1 MII.BBIJAHHOTO BaM 3TUJIIOBOTO CIIUPTa

1 100aBbTe 1 MJI. TUCTUIIMPOBAHHOM BOJIBI, B30OITaliTe. UTO MOKHO CKa3aTh O paCTBOPUMOCTH

9TUJIOBOT'O CIIMPTA B BO)I@?- BOIIPOC OIIbITA.
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3. B gucryto mpoOupky HaneiTe 2 M. 3STHJIOBOTO CIIUPTa U 100aBbTe 1 MIL.
MOJICOJTHEYHOT'O Macya, TaKoe e KOJIWYECTBO MOICOTHEUHOT0 Maciia HajleiTe B MpoOupKy
STUIIOBBIH crupT + Boja. [lepemeraiite conepxumoe o6enx npodupox. UTo MOKHO cKa3athb O
CBOMCTBAax 3THJIOBOI'O CIIUPTA KaK pacTBOPUTENS? - BOIIPOC OIIBITA.

4. Ha ¢unbrpoBasibHyto OymMary KarHuTe OJHY KaIlIio BOAbI U YyTh 100N OJHY
KaruTio dTHIIoBOro criupTa. Kakas karuist Obictpee ucmaputcs? Caenaiite BBIBOA O CBOMCTBAX
CIIMPTa HAa OCHOBE 3TOr'0 OIBITA - BOIIPOC OIBITA.

5. Hakanurte Ha niaMeHu CIUPTOBKU CBEPHYTYIO CIIMPAJIb MEIHYIO IIPOBOJIOKY 10
MOsIBJIEHUs YepHoro HaneTa okcuna menu (I1) u BHecuTe e€ B OCTaBIIYIOCA YacTh STUIOBOTO
CIHMPTa, KOTOPYIO HY>KHO BBUINTH IPEABAPUTEIHHO B XUMHUECKUH cTakaH. Uto Habmonaere

ITocJie npoBeeHUs1 ONIBITOB, 3aII0JIHUTE B TETPAAH CJIeAYIOLIYI0 TA0 MY :

N/ |YUto genanu? Urto nabnroganu? OTBeT Ha BOIIPOC ONBITA:

K/B:

1) Vkaxwure, Kakue COCAMHEHHS OOpa3ylOTCs MpPU B3aUMOACHCTBHUU: a) 2-METHJI-2-
[pOIaHoyia ¢ HOA0BOIOPOIOM; 0) 2-pomaHoia ¢ CEpHOW KHUCIOTOM; B) TAHOJIA C MarHHEM; T)
JoAMETaHa C PONAaHOJIATOM HaTPHSL.

BeiBoa: B kpaTkoii popme onuimumTe HabIr0JaeMble BaMU (PU3NYCCKUE M XUMUICCKHEC
CBOMCTBA ATUJIOBOTO ciMpTa. UTO MOTYyYUIIOCH B PE3YJIbTAaTE MOCIEIHETO OMbITA.

Hanummure ypaBHeHus peakuui

OdopmuTte oTuéT B TETpau

IIpakTnuyeckoe 3ansitue Ne 15 (2 yac)

Kpurepun oneHkn npakTuyeckon padors:

. Cobmro/ieHue anropuT™Ma BhIIOJTHEHUS pa0oThI;

. TouyHOCTB M PaBUILHOCTH MOCTPOEHHUS X0Ja pabOTHI;
. AKKYpaTHOCTb BBIIIOJTHEHHUS;

. [IpaBuIBHOE M IPaMOTHOE HANMCaHHE BBIBOJIA.

Onenka «5» eciau coOt0/IeHbl BCE KPUTEPUU

Omnenka «4» KpUTEpUH BCe COOITIOICHBI, HO OTBET COJIEPXKHUT HE TpyOble OMMOKH, min 1-2
OLIMOKH B TOYHOCTH PACUYETOB.

Onenka «3» KpUTepuH cOOII0ICHBI HE B TOJIHOM 00BbEMe, OTBET COJIEPKUT HE TpyObIe
OIMUOKHN

OrneHKa «2» KpUTepUH He COOITIOICHBI.
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1.IlpoBeneHne Ka4eCTBEHHbIX PeaKkuil Ha OeJIKH.

[TpakTaeckoe 3ausTue No «KauecTBeHHbIE peakluu Ha OeI0K»

[{enb: HAYYIUTH CTYJCHTOB JIENaTh KAYECTBEHHBIC PEAKITMHN HA OCIKH.

Xon paboThI:

1. K 2 M1 pacTtBOopa Oesika B mpoOUpPKe MPUIICHTE paBHBIM 00BEM pacTBOpa IIEIIOYH U 3aTEM
HECKOJIBKO Karedbh c1aboro pacTBopa METHOTO Kymopoca. benok okpammBaeTcs B KpacHO-
(UOTEeTOBBIN 1IBET.

2. HemHOro X0pomio u3Meap49eHHOro Msca IPOKUIATUTE ¢ BOJAOKH. OTHUIBTPYHTE KUIKOCTh
yepes BaTy U UCIIBITATE C MOMOILBIO PEaKLiu, COACPKUTCS JIU B PACTBOPE OEIIOK.

3. TlogoXruTe HECKOJNBKO HHTEH Kakou-mM00 TKAaHU M ONpeAeNuTe [0 3amaxy,
XJIOMYaTOOyMasKHasl 3TO TKAaHb, WM IIEPCTSIHAS.

Bomnpocksr:

1.Yrto takoe nenarypauus 6enka? Uem oHa MoxeT ObITh BbI3BaHa? [IpuBenuTe He MeHee
JBYX MPUMEPOB.

2. Kakue nBetHble peaknuu JaroT O0eraku? J{ns gero ucnois3yroT 3t peakiuu? O6ocHyiTe.

3. Ilpu cxxuranuu opraHMYECcKOro BellecTBa Maccoii 9r obpazoBanock 17,6r okcuaa
yraepona (IV), 12,6r Boas! u a30T. OTHOCUTENbHAS MIIOTHOCTH BEIIECTBA IO BOJOPOLY paBHa 22,5.
Hatigure MostekymsipHyio (hOpMyITy BEIIIeCTBA.

Kpurepun onenkn npakruyeckoi padorsli:

. Cobmro/1eHue aNropuT™Ma BhIIOJHEHUS paboThI;

. TouHOCTH M IPaBUIBHOCTH MIOCTPOCHUS X012 PAOOTHI;
. AKKypaTHOCTb BBITIOJIHCHUS;

. [IpaBuiBbHOE ¥ TPAMOTHOE HAITMCAHKE BBIBOJIA.

Onenka «5» eciau coOIt0/IeHbl BCE KpUTEPUU

Onenka «4» KpUTEpUH Bce COOJIIOJICHBI, HO OTBET COJCPKUT He rpyOble OmuoOKu, nim 1-2
OLIMOKH B TOYHOCTH PACUETOB.

Onenka «3» KpuTepuu coOJI0IeHbI HE B TIOJTHOM 00beME, OTBET COACPKUT HE rpyObIe
OIUOKHU

OneHka «2» KpUTEpUH HE COOIIOCHBI.

IIpakTuyeckoe 3anaTue Ne 16
Pemienue 3agau u ynpaxHeHuii (24ac.)
[enb: 1. [ToaroToBKa K HTOrOBOI KOHTPOJILHON paboTe

2.HOBTOpI/ITB OCHOBHOM THII 33724 O HCOpPaHquCKOﬁ n OpF&HH‘-ICCKOfI XHUMUHU.
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1. B u30bITKE COISTHOM KUCIOTHI PACTBOPHIIM MarHuii Maccoi 6 T ¥ IMHK Maccou 6,5 T.
Kakoii 06beM BO10OpOaa, M3MEPEHHBIN TPU HOPMATHHBIX YCIOBUSX, BBIASIUTCS MIPH 3TOM?

Hano: m(Mg)=6 r; m(Zn)=6,5 r; H.y.

Haiitu: V(H2) =?

Pemenue: 3anucbiBaeM ypaBHEHHS peaklMM B3aUMOCIHCTBHIS MarHus ¥ [IMHKA C COJITHON
KHUCJIOTOU M pacCTaBiIsieM CTEXHOMETpUIecKne Ko3hGUimeHToI.

Zn + 2 HCl = ZnCI2 + H2?
Mg + 2 HCl = MgCl12 + H21

OmnpenensieM KOJTUYECTBA BEUIECTB MarHus ¥ [IMHKA, BCTYMHUBIINX B PEAKIUIO C COISTHON
KHUCJIOTOM.
v(Mg) = m(Mg)/ M(Mg ) = 6/24 = 0,25 moub
v(Zn) = m(Zn)/ M(Zn) = 6,5/65 = 0,1 moub.

W3 ypaBHEHUH peakIiu CIeayeT, YTO KOJIMUECTBO BEIIECTBA METAJlIa U BOJAOPO/Ia PABHBI,
1.€. v(Mg) = v(H2); v(Zn) = v(H2), onpeniensieM KOITUYECTBO BOJIOPOJIA, TOJTYIUBIIETOCS B
pe3yJIbTaTe ABYX PEaAKIIHA:
v(H2) =v(Mg) + v(Zn) = 0,25 + 0,1= 0,35 moub.

PaccunteiBaeM 00BbeM BOJIOPO/Ia, BBIJICIUBIIETOCS B PE3YJIbTATE PEAKIIUU:

V(H2) = Vm e v(H2)=22,4+0,35="7,84 1.

2. ITpu porryckanuu cepoBo1opoaa 00bseMoM 2,8 11 (HOpMaIbHBIC YCIOBUS) yepe3 H30BITOK
pactBopa cynbdara meau (II) odpazoBaincs ocamgok maccoii 11,4 r. Onpeaenure BIXOI TPOAYKTA
peaxiuu.

Hano: V(H2S)=2,8 1; m(ocanka)= 11,4 r; H.y.

Haiitu: n =?

Pemienue: 3anuceiBaeM ypaBHEHHE PEaKIIMU B3aUMOICHCTBUS CEPOBOAOPOAA U Cynbdara
meau (I).

H2S + CuSO4 = CuS |+ H2504

OmnpenensieM KOJIMYECTBO BEIIECTBA CEPOBOOPO/I, YIACTBYIOIIETO B PEAKIINH.
v(H2S) = V(H2S) / Vm = 2,8/22,4 = 0,125 moub.

U3 ypaBHeHus peakiuu cneayet, uto V(H2S) = v(CuS) = 0,125 Monb. 3HAYUT MOKHO HAWTH
TeopeTnueckyo maccy CusS.
m(CuS) =v(CuS) * M(CuS)=0,12596=12T.

Teneps onpenensieM BbIXO MPOIYKTA, MOIB3YACH GopMynon (4):

N = [mp(X) *100}/m(X)= 11,4 » 100/ 12 = 95%.

3. Kakas macca xsopuga aMmmoHust oOpa3yercs MpH B3auMOICHCTBUU XJIOPOBOIOPO/Ia

Maccoit 7,3 T ¢ ammuakom maccoit 5,1 r? Kakoit ra3 ocranercs B u30biTke? Onpenennure Maccy

N30BITKA.
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Hano: m(HC1)=7,3 r; m(NH3)=5,1 r.

Haiitu: m(NH4CI) =? m(u36b1TKa) =?

Pemienue: 3anucpiBacM ypaBHEHUE PEaKIUH.

HCI + NH3 = NH4CI

Orta 3a7a4a Ha «M30BITOK» U «HEJIOCTATOK». PaccunThiBaeM KOJIMYECTBA BEIIECTBA
XJIOPOBOZOPO/AA U aMMHUAKa M OTpeaessieM, KaKoi ra3 HaxoIUuTCs B U30BITKE.
v(HCI) = m(HC1)/ M(HCI) = 7,3/36,5 = 0,2 mMoub;
v(NH3) = m(NH3)/ M(NH3) = 5,1/ 17 = 0,3 mo7b.

AMMHUaK HaxoJIUTCS B U30BITKE, IOITOMY pacyeT BeJleM IO HEeAOCTaTKY, T.€. 10
xJiopoBoopoxay. M3 ypaBuenus peakmuu cineayet, yto V(HCI) = v(NH4CI) = 0,2 mob.
OmnpenensieM Maccy XJIOpHIa AMMOHHS.

m(NH4CI) = v(NHA4CI) « M(NH4CI) = 0,2+ 53,5 =10,7 r.

Mgl onpeenuin, YTO aMMUaK HaXOJUTCS B U30BITKE (110 KOJIMYECTBY BEIIECTBA U30BITOK
cocrasiseT 0,1 moinp). Paccuntaem maccy n30pITka aMMuaka.

M(NH3) =v(NH3) « M(NH3) =0,1« 17=1,7 1.

4. Texuuueckuit kapoun xkanbius Mmaccoit 20 r o6padoTanu H30BITKOM BOJIbI, ITOJIYYHB
alleTUJICH, MPU MPOMYCKaHUHU KOTOPOTO uepe3 U30bITOK OpoMHOI Boibl oOpazoBacs 1,1,2,2 —
terpabpoMdTan Maccoit 86,5 r. Onpenenure maccoByro 1010 CaC2 B TEXHHYECKOM KapOuse.

Jano: m =20 r; m(C2H2Br4)=86,5 r.

Haiitu: o(CaC2) =?

Perenue: 3anucpiBaeM ypaBHEHHUS B3aUMOICHCTBUS KapOUaa KalbIUs C BOJOW U alleTHIICHA
¢ OpOMHOI1 BOJIOH U paccTaBisieM CTEXHOMETpUUecKre KOd(D(PUIIMEHTHI.

CaC2 +2 H20 = Ca(OH)2 + C2H2
C2H2 +2 Br2 = C2H2Br4

HaxonuMm Konm4ecTBO BellecTBa TeTpadpoMaITaHa.
v(C2H2Br4) = m(C2H2Br4)/ M(C2H2Br4) = 86,5/ 346 = 0,25 mMob.

U3 ypaBHenuit peakuuii cienyet, uto V(C2H2Br4) =v(C2H2) = v(CaC2) =0,25 mo:s.

OTtcro/1a MBI MOKEM HAaMTH MacCy YUCTOTO KapOuaa Kanbius (6e3 mpumeceil).
m(CaC2) =v(CaC2) » M(CaC2) = 0,25 64 = 16 T.

Omnpenensiem MaccoByto 10110 CaC2 B TEXHUYECKOM KapOue.
o(CaC2) =m(CaC2)/m = 16/20 = 0,8 = 80%.

PactBopsl. MaccoBast 10J11 KOMITOHEHTa pacTBOpa

5. B 6en3zone oo6bemom 170 mi pactBopuiu cepy maccoi 1,8 r. [ImoTHOCTH OeH30171a paBHA
0,88 r/mi. Onpenenute MacCOBYIO JIOTIO CEPHI B pacTBOPE.

Hano: V(C6H6) =170 mu; m(S) = 1,8 ; p(C6C6)=0,88 r/mi.

Haiitu: o(S) =?
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Pemmenue: 1151 HAXOXKIEHHUSI MACCOBOM JTOJIU CEpPhl B paCTBOPE HEOOXOAMMO PacCUUTATh
Mmaccy pactBopa. Onpezensiem Maccy OeH3oa.
m(C6C6) = p(C6C6) *V(CO6H6) = 0,88+170 = 149,6 1.

Haxoaum o61myro maccy pactBopa.
m(p-pa) = m(C6C6) + m(S)=149,6 + 1,§ =151,4 r.

Paccunraem MaccoByro J10J110 CEpBI.

o(S) =m(S)/m=1,8 /151,4 = 0,0119 = 1,19 %.

6. B Boze maccoii 40 T pactBopumim xene3Hbiid kyropoc FeSO4+7H20 maccoit 3,5 1.
Omnpenenure MaccoByo 100 cyibgara xenesa (II) B moixyyeHHOM pacTBOpe.

Hano: m(H20)=40 r; m(FeSO4<7H20)=3,5 1.

Haiitu: o(FeSO4) =?

Pemenue: Haitnem maccy FeSO4 conepxamierocs B FeSO4¢7H20. Jlyist aToro paccuntaem
koimuecTBo BemectBa FeSO4+7H20.
v(FeSO4+7H20)=m(FeSO4+7H20)/M(FeSO4+7H20)=3,5/278=0,0125mo011b

U3 hopmyel sxene3noro kymopoca cienyet, uro V(FeSO4)= v(FeS04+7H20)=0,0125 mous.

Paccunraem maccy FeSO4:
m(FeSO4) = v(FeSO4) « M(FeS0O4) = 0,0125+152 =191 .

VYuurtsiBas, 4TO Macca pacTBOpa CKJIAAbIBAETCS U3 MACCHI kKeJIe3HOro Kynopoca (3,5 ) u
Macchl Bozbl (40 T), paccunTaeM MaccoBYIO JIOJIIO Cynb(dara jkenes3a B pacTBope.
o(FeSO4) =m(FeS04)/m=1,91 /43,5 = 0,044 =4,4 %.

3amauu 1sl CAMOCTOATEIBLHOTO PEIICHHUS

1.0Onpenenutb 06beM YIIIEKUCIOTO ra3a, 00pa3oBaBIIErocs MPH IEHCTBUU a30THON
KHCIoThl Ha 20 T Mena.

2.11pu B3aMOAEHUCTBUY MEAM C KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTON BBIIEIHIICS Ta3
oobemoM 0,22451. Onpenenure Maccy MeIH.

3.Yepes 200r 5%-ro pacTBOpa rHAPOKCHIA HATPUs IPOIYCTUIN oKcua cepol (V).
Omnpenenutb Maccy 00pazoBaBIIerocs cyibgaTa HaTPUsl.

4. Onpenenute NpaKTUYECKUM BBIXOJ] MMPOAYKTA peaklluy, eclii pu paznoxenuu 400r
M3BECTHSIKA ObLT MOTy4eH OKCU KalbIust Maccoit 180r.

5.BemectBo coaepxur 1,59% Bonopona, 22,22% azora u 76,19% xucnopona. Onpenenure
dbopmyny BeliecTna.

6. B 6en3oine oosemoMm 170 mit pactBopmiiu cepy maccoit 1,8 1. [TmoTHOCTH OeH301a paBHA
0,88 r/mi. Onpenennute MacCOBYIO JOJIO CEPHI B pacTBOPE.

7.00pa3zer; opraHMyecKoro BemecTBa Maccoi 4,3 r coxrin B kuciopoze. [Ipogykramu

peakuu ABisitoTes okcua yraeposa (IV) oobemom 6,72 1 (HOpMaibHBIE YCIOBHS) M BOJIa MAaCcCOM
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6,3 1. [ImoTHOCTH MapoOB UCXOIHOTO BEIIECTBA MO BOAOpoay paBHa 43. Onpenenute hopmyay
BertectBa. OtBeT: CeHis

Kpurepun onenkn:

bonee 90%- ouenka 5 (pemieHo npaBuibHO 6-73a1a4)

ot 89-70 %- ouenka 4 (pemieHo nmpaBuiIbHO 4-5 3a71a4)

ot 69-50% - onrenka 3 (pemieHo nmpaBuIBHO 4-3 3a1a4)

menee 50%- onenka 2 (menee 3 3a7a4)
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