[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®K1Oo: ﬂOBe.pVIHOB Uropb Eroposmqv MUWHOBPHAYKHU POCCUM

Homkrocre: npoDeKTOps%%%ﬁiﬁﬁégﬁ%e rocy/apcTBeHHoe GI0:KeTHOe 00Pa30BaTeIbHOE yUpeKIeHne

[ata nognucanus: 13.0 6
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICILIETO 0Opa30BaHus

60465b936¢eef331cededs (IANBAMICKHI DOCYARRCEBEHHEH yHuBepcuTeT nmenn U.H. YabsnoBa»
. L.H. YnbsiHoBay)

IOpunnueckuii paxynbTeT

Kadenpa opranndeckoii u papMareBTHUECKON XUMUU

VYTBEepKIA€H B  COCTaB€  OCHOBHOM
npodeccuoHanbHOil  00pa3oBaTENbHOM
nporpamMmbl IOATOTOBKU CHCHHUAIHNCTOB
CpEIHEro 3BeHa

KOMIIVIEKT KOHTPOJIbBHO-UBMEPUTEJIBHBIX MATEPUAJIOB
JJISA TPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU

1o yueOHOMY IIpeaMeTy
OYVII. 06 Xumusi
JUIS CIIELIUATbHOCTH
cpenHero npoheccuoHaIbHOTO 00pa30BaHUS
40.02.04 IOpucnpyaeHuus
®opma o0yuyeHUs: 0OUHasA

I'ox Havama moarorosku: 2025

Yebokcapsl — 2025



PACCMOTPEHO u OJIOBPEHO
Ha 3aCeJIaHUU MPEAMETHON (IIMKJIOBOM) KOMUCCHHU 00111e00pa30oBaTeIbHOTO HUKIA «27» MapTa 2025
r., mpoTokoi Ne 1.

[Ipeacenarens komuccun A.M. Banosa
KonTponbHo-uzmepurensusie Matepuaibl (nanee - KMM) npennazHayeHsl AJid TEKYILETO

KOHTPOJISI OCBOCHHUS yueOHoro npenmera npodwmis odydenus OVYIIL.06 Xumust oOydaromuMucs 1o
crenunanbHoctu: 40.02.04 FOpucnpyaeHuus.

Paspabotuuk: Amkunsauna C.I1., npenogaBarens kadenpsl opraHndeckoil U (apManeBTHUECKON

XUMHUHU



COJEP)KAHUE

[Tactiopt

OrneHka 0cBOEHUS AUCLUTIIMHBI

@DOopMBbI U METOIbI OLICHUBAHUS

3anaHus 1)1 OLIEHKH OCBOCHMSI IUCLUILIUHBI
Kputepuu onenku

o O1 01 B~



1. TACHIOPT

Ha3nayenue:
KUM mnpennazHaueHbl JUIsi KOHTPOJS W OICHKH pE3YJIbTAaTOB OCBOCHHUS Yy4eOHOTO
npeameta npoduist ooydenus OYIIL. 06 Xumus no criennanbHocty 40.02.04 FOpucnpyaeHuus
YpoBeHb MOATOTOBKHU: POPHUIHHBII

yMeHI/lﬂ, SHAHUA U KOMIICTCHIHSA, NNOAJC/KAIMEC TPOBECPKU:

Ne HanmenoBanme MeToa KOHTPOJIsI Oo6ume
KOMIIETEeHI[UH
Ymenus:
Y1 | ananm3upoBarts 3a1a4y u/uiau npodiemy u | Bemonnenune mnpaktuueckux | OK 01
BBIJIETISITH €€ COCTaBHbBIC YaCTH; 3aJlaHuH, pelieHue
Y 2 | BbIABIATH U 3 (HEKTUBHO UCKATH CUTYallMOHHBIX 3a]1a4, OTBETHI
uH(pOpMAaIIHI0, HEOOXOTUMYIO TSI Ha  TECTOBbIE BOTIPOCHI,
PEIICHUS 33J1a4i U/WUIH TIPOOJIEMBI; JabopaTOpHBIE HAOIIOCHUS U
Y 3 | peaau3oBBIBaTh COCTABIICHHBIN IIJIaH HKCIIEPUMEHTHI c
HCIIOJIb30BaHUEM nabopa-
TOPHOTO obopynoBaHus,
obpaboTka AHHBIX
1a60paTOPHOTO JKCIIe-
pUMeHTa
V4 OTpEeIeIATh HEOOXOAUMBbIC HCTOUYHUKH OK 02, OK 09
uHpOpMaLNH;
AR IJIAHUPOBATH MPOLIECC ITOUCKA;
Y6 | CTpyKTYpHPOBATb NONy4aeMyro YcTHOE / MHUCBMEHHOE H3J0-
HHpOpMALIHIO; XKeHne WH(GOpMAINU, WILITIOC-
Y 7 | BelmenATh HanboJiee 3HaYNMOE B TIEpeyHe TpHpoBaHHe / BU3yamH3aIus
uHQopMmaLuy; M3Y4YEHHOTO Marepuaia B
Y8 | opopmisTh pe3ynabTaThl MOUCKA, | nasmyraHpIx bopmax c
HpI/IMeHSITBU CPENCTBA MH(YOPMAIMOHHBIX | poponooma o HdPOBHIX
TEXHOJIOTHIt TUTS PEIICHHS | yyervMEHTOB M CepBHCOB.
NpOdeccHOHANBHBIX 337124 TemaTnueckoe 00CYyXKIEHHE,
Y 9 | ucnonap3oBaTh COBPEMEHHOE KOMMEHTHpOBaHHE.
IpOrpaMMMHOE oOecrieueHue
Y 10 | ucnonp3oBaTh  pa3nuuyHble HU(PPOBBIE
CpeICTBA I PEIICHUS MPOPECCHOHATb-
HBIX 3a71a4.
VYV 11 | opraHu3oBbIBaTh pabOTy KOJIJIEKTHBA U OK 04
KOMAHIB: Bxurouenue oOyuarommxcs B
v CUTyalldd KOMMYHHKAIIUU |
V 12 | B3aMOICHCTBOBATh c KOJIJIeTaMu, .
B3aMMOJICHCTBHUS 0 BOIIPOCY
PYKOBOJICTBOM, If.]'II/IeHTaMI/I BoOXOME | e S—
npodheccCuoHaTbHON NeSTENbHOCTH.
Y 13 | cobmrogate  HOpMBI  3kojorudeckoi | [Touck, c6op, CTpyKTypupo- OK 07
0e30ImacHOCTH BaHHUE, CHCTeMaTH3aIUs
nH(OPMAIIAH 110 33TAHHBIM
Kkputepusm. Micnons3oBanue
H3YYCHHOTO MaTepuaia B
HOBBIX cuTyauusx. [lepenoc
Croco00B pelIeHus] TUTOBBIX




3aJ1a4 Ha JesITeIbHOCTD B
OKpYXalollleu cpee.
MoaenupoBaHue NpoOLECCOB B
OKpYXKarollel cpesie Ha OCHO-
B€ U3YUYEHHOT0 MaTepHalia.

3HaHus:

31 aKTyaJdbHBI  mpodeccnoHanbHbIM W | BeimmonHnenune mnpaktudeckux | OK 01
COLIMAIBHBIM ~ KOHTEKCT, B KOTOPOM | 3aJIaHHU, pelieHue
NPUXOIUTCS pabOTaTh U JKUTh; CUTYaIlMOHHBIX 33/1a4, OTBETHI

32 OCHOBHbIE€ HMCTOYHHKM HWH(OPMALMU U | Ha TECTOBBLIE BOIIPOCKI
pecypchl JUIsl PEeUIeHUs 3a/1a4 U Ipo0ieM
B MPO(eCcCHOHANTBHOM W/WIIN COIMATBHOM
KOHTEKCTE;

33 CTPYKTYpY ILIaHa JUIsl peIleHus 3a/1a4;

34 MOPSIOK OLIEHKU PEe3yIbTaTOB PEIlICHUs
3aja4 podeccuoHaNbHOM e TeNbHOCTH

35 npueMbl CTpyKTypupoBanus wuHpopma- | [Touck, mombop, wusydenue | OK 02
1UY; MaTepuaia B

36 dopmMar  obopmiIeHHS ~ pe3yabTaTOB | HHPOPMALMOHHBIX pecypcax
NOWCKa UHPOPMALIUU pa3Horo Xapakrepa

(TeyaTHBIMU U SJIEKTPOHHBIMH
U3JIaHUSIMH, UHTEpPHET-
caiitamu, 0a3amMu JaHHBIX).
[TepBruunas o0paboTka
uMerolLIeics uHdopManuu
(BBLOCIIEHUE OCHOBHOTO,
CpaBHEHHe, KiIacCU(pUKaIMs,
UHTEpIpeTalus, COCTaBICHHUE
TaOJIUI], MOATOTOBKA TEKCTOB
U MHBIX (OPMATOB INpe/CTaB-
JIeHUs pe3yJbTaToB, MOJBE/E-
HUE UTOTOB 10 MPOYHTAH-
HOMY).

37 OCHOBBI IIPOEKTHOM IEATEIBHOCTU [Ty6nmunoe npexncrasiaenue u | OK 04
rpynmnoBoe o0cyxieHne
pe3yabTaToB paboThI.
Jluckyccust Ha JIMYHOCTHO H
MPOPECCUOHAIIBHO 3HAYHMBIC
TEMBI

38 mpaBujia HKOJOTHYECKON Oe3omacHocTH | BriGop u obocHoBanue | OK 07
pu BEJICHUH pohecCHOHATBLHOM | cIOCO0OB  peleHus  3ajad,
JeSITeIbHOCTH IIPOTHO3UPOBAHUE

IOCJIEACTBUN CBOUX JEUCTBUM
Ha OCHOBE HMEIONTNXCS
TAHHBIX




2. OHEHKA OCBOEHMS U CHUIIJIMHBI

2.1. ®opMbI U METOAbI OLIEHMBAHUS
[IpenMeToM OLIGHKH CIIy’KaT YMEHUS U 3HaHHS 1O JUCHUILUIMHE
HarpasJIeHHbIC Ha (HOPMUPOBAHHE OOIIMX KOMIETECHIIUH.

OVIIL. 06 Xumus,

DJieMeHT y4eOHOoM
AUCHUILIUHBI

MeTtoabl KOHTPOJHA

IIpoBepsiembie
Y, 3, OK, IIK

Pa3nea 1. OcHOBBI CTPOEHHUS BellecTBa

Tema 1.1 Ctpoenne aToMOB
XUMHUYCCKUX DJIECMCHTOB U
MPUPOIa XUMHUECKOH CBSI3U

1. Tect «CtpoeHre aTOMOB XUMHYECKHUX
JJIEMEHTOB W MPUPOAA  XUMHUYECKOU
CBSI3H».

2. 3amauM Ha COCTaBJIEHHE XUMHYECKUX
dhopmy JIBYXaTOMHBIX COCAUHEHMI
(okcu0B, Cynb(PHUAOB, TUAPUIIOB U T.I1.).

OK 01
V1,V 2,V¥3
31,32,33,34

Tema 1.2 Ilepuoanueckuii
3akoH u Tabmuna J[.1.
Menneneesa

[IpakTHKO-OpUEHTUPOBAHHBIE

TEOPETUUECKHE 3a/1aHus Ha
XapaKTepU3alul0 XUMUUECKUX JIEMEHTOB!
«Metauinyeckne /  HEMETAJUTMYECKHUE
CBOMCTBA, JJIEKTPOOTPHULATEIBHOCTE U
CPOJACTBO K 3JIEKTPOHY XMMHUYECKHX
JJIEMEHTOB B COOTBETCTBHE C  HX
OJICKTPOHHBIM CTPOCHUEM H IIOJIOKCHUCM
B IEPUOAMYECKON CHUCTEME XMMUYECKHX
anemeHToB .M. Menneneeray.

OK 01

OK 02
V1,V 2,V3,V4,
V5VY6,V7,
V8 VY9V10
31,32,33,34,

35,36

KonTponbnas padora 1
«CTpoeHue BemlecTBa M XUMHYECKUE
pEaKIuIm»

Pazgen 2. Xumnueckue
peakuuu

Tema 2.1 TUnbl XUMHAYECKUX
peakuui

1. 3agaun Ha COCTaBJIEHUE YpPaBHEHMM
peakuuii:

— COEJIMHEHMs, 3aMELICHMs, Pa3JI0KEHHUS,
oOMeHa M  peaklui ¢  ydacTtuem
KOMIUIEKCHBIX COEJMHEHUI (Ha mpumepe
THJIPOKCOKOMIUIEKCOB ~ aJIOMHHHMS U
LIUHKA);

— OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ HCHOJB30BAHHMEM  METoja
3JIEKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX COeIMHEHHUN
(Ha mpuMepe THIPOKCOKOMIUIEKCOB ITMHKA
U QJIIOMUHHUS).

2. 3amaum Ha pacyeT KOJWYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa peakuuu
COCIMHEHMS, MAacCOBOM HIH OOBEMHON
JOJMM  BBIXOJA  TPOAYKTa  PEaKIUuu
COEMHEHUS oT TEOPETUYECKH
BO3MOYKHOTO;  OOBEMHBIX  OTHOUIICHUH

OK 01
V1,V 2,¥3
31,32,33,34




ra3oB; KOJUYECTBEHHbIX XapaKTEPUCTHK
UCXOJHBIX  BEHIECTB M INPOIYKTOB
peakiuu; Macchl (00beM, KOJHYECTBO
BEIIIECTBA) MPOJYKTA PEaKLUH, €CIH OIHO
U3 BEUIECTB JaHO B BUJAE pacTBOpa C
OIPEIEIICHHOU MacCOBOM J0JIEH
PacTBOPEHHOI'O BEILECTBA.

Tema 2.2
DNeKTpoNIUTHYECKAs
JMCCOIIMAIUST U MOHHBIN
oOMeH

1. 3aganus Ha COCTaBJIEHUE
MOJICKYJISIPHBIX M HOHHBIX peakuuil ¢
y4acTHEM OKCHUOB, KHUCJIOT, OCHOBAaHUU U
COJICM, MOHHBIX pEaKUM THUAPOIU3A
coJiei, YCTaHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEJbI.

2. JlaGopatopHas pabora «Peakiuun
TUAPOITU3AY.

OK 01
V1,V 2,¥3
31,32,33,34

Paznen 3. Crpoenne wu
CBOIICTBA HEOPTaHHUYECKHUX
BeleCTB

KonTpoabHasi padora 2
«CBOICTBA HEOPTrAHMYECKHUX BELIECTB)

Tema 3.1 Knaccudukanms,
HOMEHKJIATypa U CTPOCHHUE
HEOPraHUYECKHUX BEIECTB

1. Tecr «Homenknarypa u Ha3BaHHE
HEOPTaHMYECKHUX BEIICCTB HCXOMS HM3 HUX
XUMHUYECKON (OpMYIbl WM COCTaBJICHHE
XUMHYECKOH  (QOpMyIBl  UCXOAS U3
Ha3BaHMs BEILIECTBA I10 MEXIYyHapOJIHOU
WM TPUBUAIBHON HOMEHKIIAType».

2. 3amaun HaA pacueT MacCOBOM JOJHU
(maccer) XAMHUYECKOTO 3JIEMEHTA
(coenuHEeHUsT) B MOJIEKYIe (CMECH).

3. [TpakTrueckue 3aTaHUS o
KJ1acCU(UKALINH, HOMEHKJIaType u
XUMHYECKUM (OopMylilaM HEOpPraHUYeCKUX
BELIECTB PA3JIMYHbBIX KJIACCOB.

4. [IpakTnueckue 3aJaHus Ha
ompefeNieHue XUMHYECKOH aKTHBHOCTHU
BEIIECTB B 3aBUCUMOCTH BHJIa XUMUYICCKOM
CBSI3U M TUTIA KPUCTAJUINIECKOM PEIIETKH.

OK 01
V1,V 2,V¥3
31,32,33,34

Tema 3.2 dusuko-
XUMHYECKHUE CBOWCTBA
HEOPTaHWYECKUX BEIIECCTB

1. Tect «OcobGeHHOCTH XHMHYECKUX
CBOMCTB OKCHJOB, KHCIJIOT, OCHOBaHHI,
aM(pOTEpPHBIX THJIPOKCUJIOB U COJIEH».

2. 3agaHMs Ha COCTaBJIECHHME YPaBHEHMU
XUMHUYECKHX  pEaKUUd C  y4acTHEM
MPOCTBIX M CIOXKHBIX HEOPTaHUYECKUX
BELIECTB: OKCHJIOB METAJNIOB, HEMETAIIOB
u aMdoTepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBaHHUH H
aM(OTEpHBIX THJIPOKCHJIOB,
HEOPraHUYECKUX coJie,
XapaKkTepU3yloIlIUX WX  CBOWCTBA U
COCOOBI OTYYEHUSI.

3. [IpakTHKO-OpUEHTUPOBAHHBIE

OK 01

OK 02

OK 01

OK 02
v1,¥ 2,¥V3,V4,
Y5V6,V7,
V8 VY9V10
31,32,33,34,

35,36




TEOpEeTHUYECKHE 3aJaHusl Ha CBOWCTBA HU
MOJIy4eHHE HEOPTaHUYECKUX BEIECTB.
4. Jlaboparopnas pabora «CBoiicTBa
METAJIJIOB U HEMETAIIJIOBY.
Tema 3.3 IlpousBoxactBo | IIpakTuko-opreHTHPOBAHHBIE 3aJaHUS 10 OK 01
HEOPraHMYECKUX BEIIECTB. | COCTABICHUIO XUMHUYECKMX pEaKkUui ¢ OK 02
3HauyeHHEe M HpUMEHeHHe B | YIACTHEM — HCOPraHMYECKHX — BELICCTB, OK 01
6BITY M Ha IIPOM3BOJICTBE HCIIOB3YEMBIX I UX HACHTHU(PUKAINHN U OK 02
MIPOMBIIIIJICHHBIX CIIOCOOOB MOTYYCHHS. V1,V 2,VY3, V4,
Y5V6,V7,
Y8 VY9V10
31,32,33,34,
35,36
Pasnen 4. Crpoenne u | Kourpossnas padora3
cBoiictBa  opraHuveckmx | «CTpO€HHE M CBOHCTBA OPraHUYECKUX
BellecTB BEIIECTB
Tema 4.1 Knaccudukanms, | 1. 3agaHusi Ha COCTaBJICHHE Ha3BaHUM OK 01
CTPOEHHE M HOMEHKIJIATypa | OPTaHUYECKUX COCJIMHEHUH mo| Y1,¥Y2,V3
OPraHUYECKUX BEIIECTB TPUBHAJIBHOM  uiaum  MexayHaponHoi (31,32,33,34
CHUCTEMATHUYECKON HOMEHKJIATYype.
2. 3agaHus Ha COCTaBIIEHHE IMIOJIHBIX H
COKpAIICHHBIX  CTPYKTYPHBIX  (OpMYII
OpraHUYECKUX BEILIECTB OT/IENbHBIX
KJIACCOB.
3. 3ajmaun Ha ompezaeneHue MpocTeien
dbopMynBl  OPraHMYECKOM  MOJIEKYIIHI,
HCXOJS U3 DIIEMEHTHOT0 cocTana (B %).
Tema 4.2 CpoiictBa | 1. 3agaHusi Ha COCTaBJIEHHME YPaBHEHMM OK 01
OPraHWYECKHUX COCIMHEHUM | XMMMYECKUX  pEeakluil ¢  y4acTHEM OK 02
OpraHMYECKUX BEIIECTB Ha OCHOBaHMM ux Y1,V 2, V3,V 4,
COCTaBa M CTPOCHUSI. V5V6,V7,
2. 3anmaHus Ha cocTaBieHue ypaBHeHu# | Y 8, Y 9,V 10
XUMHUYECKHUX peakuui, wumoctpupyomux (31, 3 2, 3 3, 3 4,
XUMHUYECKHE  CBOMCTBA C  y4eTOM 35,36
MEXaHU3MOB MPOTEKAHUS JTAHHBIX PEAKITUN
U TEHETUYECKOW CBSI3M OPraHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacderHble 3agaun MO YPaBHEHHUSIM
peakuuii ¢ y4yacTUEM OpPraHUYeCKHX
BEIIIECTB.
4. JlaboparopHass pabora «llomyuenue
STUJIEHA U U3YUYE€HUE €0 CBOUCTBY.
Tema 4.3 Opranmueckue | [IpakTHKO-OpHEHTHPOBAHHBIE 3aJaHHS IO OK 01
BellleCTBa B | COCTaBJICHHI0 XHMHUYECKUX pPEAKIH C OK 02
KU3ZHEIESITeIIbHOCTU y4acTHEM OpraHuYeCKUx BemlecTs, Y1,VY 2, V3,V 4,
yenmoBeka. [Ipou3BOACTBO M | HCMIONIB3YEMBIX JJIsi MX UAeHTUUKauu B | Y 5, Y 6,V 7,
MPUMEHEHHE OPraHuYecKUX | OBITY M MPOMBIIIEHHOCTH. V8 VY9V10
BEILIECTB B 31,32,33,34,




MPOMBIIIUIEHHOCTH 35,36
36
Pa3nea 5. Kunernueckne n | KonrposabHnas padora 4
TepMOMHAMHUYECKHe «CKOpOCTh ~ XMMHUYECKOM  peakuud u
3aKOHOMEPHOCTH XUMHUYECKOE PaBHOBECHUE
NPOTEKAHUSI XHUMHYECKHX
peakuuii
Tema 5.1 Kunernueckue | 1. JlaboparopHas paboTa Ha BBIOOD: OK 01
3aKOHOMEPHOCTH — «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH OK 02
MPOTEKaHUs  XMUMHYECKHUX | PEaKUMU OT KOHLEHTpauuu pearupytromux y1, VY 2, V3,V 4,
peakuuit BEILIECTBY; V5V6,V7,
— «Omnpenenenue 3aBUCUMOCTH ckopoctu | ¥ 8, Y 9,V 10
pEaKUU OT TEMIIEPATYPhI». 31,32,33,34,
2. [IpakTuKO-OpHEHTUPOBAHHbIE 35,36
TEOPETUYECKHE  3aJaHMsl Ha  aHAJIU3
(akTopoB, BIMSIONIMX HAa HW3MEHEHHE
CKOPOCTH XUMHUYECKOU PEaKIIHH.
Tema 4.2 Tepmoaunamu- | 1. 3amaum Ha  pacyeTbl  TEIUIOBBIX OK 01
YECKHUe 3aKOHOMEPHOCTH | 3PHEKTOB  XUMUYECKHUX  peakiuii u OK 02
MPOTEKAaHUA  XHUMHYECKHUX | OTpeeIeHUE THIIA peakiuu (mo ¥1,¥Y 2,¥V3,V 4,
peaxIui. PaBHOBecue | TerIOBOMY s dekry: 9K30- ul y5ve Vv,
XUMHYECKUX peaKIui SHAOTEPMUUYECKUE). V8,VY9V10
2. Ilpaktuxo-opueHtupoBanubie 3amganus (31,32, 3 3, 3 4,
Ha npumeHenue npunuuna Jle [artense 35,36
JUISL HAXOKJICHUSI HAIPABIICHUSI CMEIICHUS 6
paBHOBECHSI XHMHUYECKOW pEaKIuu |
aHanu3  (aKTOpoB,  BIMSIONIMX  Ha
CMEUIEHUE XUMUYECKOTO PABHOBECHSI.
3. JlaGopatropHass paborta «M3yueHue
BIUSHUS  pa3jMuHbIX  (AKTOPOB  Ha
CMEUIEHUE XUMHUYECKOTO PABHOBECHUS».
Pasnen 6. Jucnepcubie | KoHTpOsbHas pabora o TeMe
CHCTEMBI «JlucnepcHble CUCTEMBI»
Tema 6.1 [lucnepcusle | 1. 3a1aun Ha IPUTOTOBIEHUE PACTBOPOB. OK 01
cucremMsl u  (akropel ux | 2. IIpakTHKO-OpHEHTHPOBAHHBIE OK 02
YCTONYHBOCTH pacueTHble 3aJaHUsl Ha  JIUCIIEPCHBIE Vi
CUCTEMBI, HCIOIb3yeMble B OBITOBOW U 32
MIPOU3BOICTBEHHOM NEeATEILHOCTH 33
JeNIoBeKa. 34
36
Tema 6.2 HWccnenosanue | JlaboparopHas padota (Ha BEIOOD): OK 01
CBOICTB nucnepcupix | — [IpUrorossenue pacTBOpoB;
CHCTEM — WccnenoBanne AUCIIEPCHBIX CUCTEM.

Pasnen 7. KavecTBeHHBbIE
peakuuu o0HapyKeHUs
OpPraHn4e€CKux n

HEOPraHu4eCKMX BeIeCcTB

1. JTaboparopHas paboTa (Ha BIOOp):

— AHanUTHYeCcKHe peakiuu KaTuoHoB [-VI
rpynit;

— AHaNIUTHUYECKHUE PEAKLUU AaHUOHOB.

2. [IpakTHueckue 3aJjaHusl Ha COCTABJICHUE




ypaBHEHUH peakuuii 0oOHapyKeHUS
KaTuoHOB [-VI rpynn v aHWOHOB, B T.4. B
MOJICKYJISIPHOM U MOHHOHU (opMax.

Tema 7.1 Oo6napyxenue | 1. JlaboparopHas padota (Ha BbIOOp): OK 01
HEOPraHUYECKMX KaTHOHOB | — AHAJIMTHYECKHE peakuun Katuonos I-VI | V1,V 2, V3
Y aHHOHOB TPy 31,32,33,34
— AHaTMTUYECKHE PEaKuu aHUOHOB.
2. IlpakTrueckue 3a1aHus Ha COCTaBJICHHE
ypaBHEHUH peakuuii OOHapyXEeHUs
kaTuoHOB [-VI rpynn v aHWOHOB, B T.4. B
MOJICKYJISIPHOW U HOHHOU (popMmax.
Tema 7.2 OOnapyxenue | 1. JlJaboparopHas pabota (Ha BBIOOp): OK 01
OpraHUYECKUX BemecTB | — KayecTBEHHbIE peaklUu Ha OTIEIbHBIC OK 01
OTHENBbHBIX  KJIAaccoB ¢ | KJIAaCChl OPraHUYECKUX BELIECTB, V1,V 2,V3
HCHOME30BARHEM — KauectBennsiii ananu3 oprannueckux (31,32,33,34
KAYECTBEHHBIX PEAKIIHA COeTMHEHU N o (GyHKIIMOHATBHBIM
rpymmnam.
2. [IpakTrueckue 3a/1aHusl Ha COCTABJICHUC
KAueCTBEHHBIX pPEaKIuil  OOHapyKEeHUS
OpPraHUYECKUX COCAUHEHUN.
Paznen 8. 3ammra Kenca OK 01
XumMus B OBITY u | Bo3MoXHBIE TEMBI KEHCOB: OK 02
IPOU3BOICTBEHHOI 1. [Toremienune KJINMaTa u OK 04
NesITeTbHOCTH e/ I0BeKa BBICBOOOJK/IEHHE Ta30BbIX THIPATOB CO JTHA OK 07
OKeaHa. V1,V 2,VY3, V4,
2. byayumme wMarepuansl s aBua-, | Y 5, Y 6,V 7,
MAaIIMHO- U TPUOOPOCTPOEHUSI. V8 V9V10,¥
3. Hosble Marepuwansl st conHeuHsx | 11, Y 12,V 13
OaTapeii. 31,32,33,34,
4. JlexapcTBa Ha OCHOBE pacTuTenbHBIX 35,36,37,38
MpemnapaToB.
Paznen 9 UccienoBanue m | 3amura y4e0HO-MCCIIeI0BATEIHCKOTO
XUMHYECKUI aHaJu3 | TIPOCKTa
00bexkTOB OHochepsl
Tema 9.1 OcHoBel | 1. JlaGopatopHas pabota  «OCHOBBI OK 01
1a00paTOpPHOIl TPaKTUKKM B | JaOOPaTOPHON MPAKTHKID). V1,V 2,V3
npodecCHOHATbHBIX 2. Tumossie pacuersi 1o Temaruke |31,32,33,34
1aGopaTOpHsIX JKCIEPUMEHTA.
3. 3amaun Ha BBIUKCICHHE CPEIHETO
3HAUEHUS SKCICPUMEHTAIBHBIX JaHHBIX,
MOTPEUTHOCTH.
4. [IpencraBnenue pEe3yIbTaToOB
JKCIIEpUMEHTa B  pa3au4Hoil  dopme
(Tabmuma, rpaduk, OTYET, JAOKIIAI,
MIpE3EHTALINS).
Tema 9.2 Xwummnueckuii | 1. Tect «CBoiicTBa M COCTAB BOIBI». OK 01
aHam3 mpob BOBI 2. 3amanne «XHWMHYECKHH COCTaB BOJEHI, OK 02
THUI BOJIBI U CIIOCOOBI €€ MPUMEHEHUs» (C OK 07




HCIIOJIb30BAHUEM HOopMaTuBHBIX Y1,V 2, V3,V 4,
JIOKYMEHTOB). V5VY6,V7,
3. [IpakTuko-opuentupoBanusie Y 8, Y 9,V 10, V
TEOPETHUECKHE 3a/1aHus Ha cocTaB Boael 1 |11,V 12,V 13
crocoObl BBIpaKEeHHS KoHIeHTpauuid u (31,32,3 3,34,
rnepecyer KOHIICHTPALIUM (c35,36,37,38
HCIIOJIb30BAHUEM HOPMAaTUBHBIX
JIOKYMEHTOB).
4. JlaboparopHas paboTa Ha BEIOOD:
— OuncTKa BOJBI OT 3arpsI3HEHMUI;
— Onpenenennie pH Bogel u  ee
KHUCJIOTHOCTH;
— Omnpenenenue KECTKOCTH BOJBI U
CIOCOOBI €€ yCTpaHEHUSI.
Tema 9.3  Xumwnueckuit | 1. Tect «Oprannueckue u OK 01
KOHTPOITb KadyecTBa | HEOPraHMYECKUE BEILUECTBA, BXOALIME B OK 02
IIPOJIYKTOB ITUTaHMUs COCTaB IPOAYKTOB ITUTAHHUS». OK 07
2. Ilpaktuxko-opueHTupoBaHHble 3amaHus Y1,V 2, Y3,V 4,
10 KYJIMHAPHOU TEMaTHUKE. V5V6,V7,
3. JlaGoparopHas padota (Ha BBIOOD): Y8 Y9oVyl10,V¥
— OOnapyxeHue HHUTpaToB B mpoaykrax |11,V 12,V 13
MMUTaHUS; 31,32,33,34,
— WccnenoBanue nponykroB nurtanus Ha (35,36,37,38
HaJau4yue  YrJeBoJoB  (Myka, TBOpOT,
MOJIOKO, WOTYpT) Ha HaJIM4YUe YTIIEBOJOB
(kpaxmaJr, TJIFOKO3a, caxaposa).
Tema 9.4 Xwumunueckmii | 1. Tect mo Teme «XUMHYECKHH COCTaB OK 01
aHau3 Mpo0 MOUBEI HEOPraHUYECKUX u OpraHUYEeCKUX OK 02
yI100peHuit». OK 07
2. 3aganne «B3auMOCBSI3b COCTaBa IOYBHI,
THUTI TIOYBBI U €€ Ha3HAUCHUSY.
3. JJaboparopHast paboTta (Ha BBIOOp):
— O6napyxeHnue HEOPTraHUYECKHUX
npuMeceid B poOax MoYBHI;
— Omnpenenenne pH BOJHON BBITSXKKH
MOYBBI, €€ KUCIOTHOCTH U IIETOYHOCTH.
Tema 9.5 MHccrnenoBanue | YueOHO-UCCIENOBATENbCKUI  MPOEKT B OK 01
00BEKTOB OHOChEPHI obnactu UCCIIEI0OBAHUS 00BEKTOB OK 02
omocdepsl. OK 04
Bo3MoxHBIE TEMBI IPOEKTOB: OK 07
1. HUccnenoBanue cocrtaBa MUHEPAIbHOU Vi
BOJIBI n pEKOMEHTalNu 1o ee 32
HCIIO0JIb30BAHHUIO. 33
2. UccnenoBanue pa3pylIaIIero 34
JNEUCTBUSA MIPUPOTHOMN BOJIbI Ha 36
CTPOUTENbHBIE MaTePHAIIBI.
3. CocraBnenune IPOEKTa
[IBETHUKA/Oropo/ia/caia B 3aBUCUMOCTH OT
cocTaBa MPOaHATU3UPOBAHHBIX TIOYB.




4. CocraBieHue  cOaTaHCHPOBAHHOTO
MEHIO Ha JIeHb (HEIEeI0) B 3aBUCUMOCTHU
OT COJEpKAHHUS XHUMHYECKHUX MaKpo U
MHKPOIJIEMEHTOB B IIPOIYKTaX MTUTAHUS.

5. MHcciaenoBanue KauecTBa NUTHEBOH
BOJBI.

6. HccnegoBanue mpoO BOJOMPOBOIHOM
BOJIbI HA MPEMET YCTPAHEHUS KECTKOCTH.
7. VYcTpaHeHME KECTKOCTM BOABI B
CEJIbCKOX03AMCTBEHHON EATEIbHOCTH.

2.2. 3BAJAHUA JJIsA OHEHKHU OCBOEHUSA JTUCHUITJIMHBI
Pa3zgen 1

Tema 1.1. CTpoeHre aTOMOB XUMHYECKHX JIEMEHTOB M MPUPOIA XUMHYECKOH CBS3HU
1. Tect «CTpoeHne aTOMOB XUMHUYECKUX AJIEMEHTOB U MPUPOAA XUMHUYECKON CBS3M.
Bri6epute oauH npaBuiIbHBINA OTBET:
1. Atombl C 1 Si UMEIOT OTMHAKOBOE YHUCIIO:
A) HEUTPOHOB B e
b) sneprernueckux ypoBHen
B) 251eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE
I') anexkTpoHoB
2. B pany xumnueckux 3nemeHToB Li-Be-B—-C merannuueckue cBoiicTpa:
A) ycunuBaroTcs
b) ocimabeBaror
B) He meHsroTCS
') u3MeHsI0TCS NepUOINUECKU
3. K s-anemMeHTaM OTHOCHUTCS:
A)K
b) S
B) Fe
I') Br
4. ITyrem coennHeHust aTOMOB 1o HoMepoM 11 u 17 o6pa3yercst BEImECTBO ¢ XUMHUUECKOH
CBSA3BIO:
A) MOHHOI
b) xoBaneHTHOI nonsipHO
B) koBaneHTHOI HeNoIsApHOI
I') meTanmnuueckoi
5. KonnyecTBo 371€KTPOHOB B aTOME COOTBETCTBYET
A) HOMEpY nepuoaa
B) HoMepy rpynmbl
B) nopsaxoBoMy HOMEpY
6.Xnopuay 6apusi COOTBETCTBYET
A) MOHHasl XMMHYECKas CBA3b
b) xoBaneHTHas noJsipHasi XUMUYECKast CBSI3b
B) xoBaneHTHas HenoJsipHasi XUMUYecKasi CBSI3b
7. CBs13b, 0Opa3oBaHHas 3a CYET 00pa30BaHus OOLINX IEKTPOHHBIX Map HAa3bIBAETCS



A) nonHnoi
b) merannuueckoit
B) xoBanienTHOM
8. B mopsinke yObIBaHUS pajinyca aTOMOB 3JIEMEHTHI PACIOI0KEHBI B Py
A) K, Ca, Sc
b) Al, Mg, Na
B)F,ClL I
9. Kakoe u3 cyxeHuil BEpHO JI4 JIEMEHTOB VA rpymibl
A) obmas popmyna aeTyyero BogopoaHoro coequHenust RHy
b) He 00pa3yroT JieTy4rX BOJOPOAHBIX COCTUHEHUM
B) 1o 3aBepiieHMs S3HEPreTUYECKOr0 YPOBHS HE XBATAET TPEX IEKTPOHOB
10. Cpenu BerectB, ykazanubix B psiay HCI, SO,, Cly; CuCl,, CH4, NH3 konruecTBO
COCIMHEHUH C KOBAJICHTHOU ITOJISIPHOU CBSI3bIO PABHO
A) Tpem
B) nBym
B) ueTsipem
11. XuMuyeckas CBSI3b B MOJIEKYJIaX 030HA U XJIOPUJA KAIbIUSI COOTBETCTBEHHO
A) KOBaJIEHTHAas NOJISIpHAsl U NOHHASI
b) xoBaneHTHas noJisipHasi U KOBaJICHTHAs HETIOJIIpHAs
B) xoBaneHTHas HenoyiApHas U HOHHAs
12. Konmn4ecTBO 37IEKTPOHOB HA MOCJEIHEM YHEPreTUYECKOM YPOBHE B aTOME
COOTBETCTBYET
A) HOMEpY TIepHroia
b) Homepy rpynmsl
B) nopsiaxkoBomy HOMEpY

OTAJIOH OTBETOB
1 2 3 4 5 6 7 8 9 10 11 12
B b A A B A B A B B B b
2. 3aga4u Ha coCTaBJIeHHE XMMHYECKHX (hopMyJ1 IBYXaTOMHBIX COeUHEHHIT (OKCH/IO0B,

CyJb(uI0B, THAPHUIOB H T.II.)

CocraBbTe XUMU4ecKHe (POPMYIIbl ABYXaTOMHBIX COETUHEHUM:

Cwmunun xaneius, ruapun Oapus, cynsdun sxkemeza (III), oxcunm azorta (II), oxcuna
amomunus, xynopua xenesa (II), nutpun Gapus, okcun pryru (I), okeun cypemsel (V); okcupg
menu (I), xmopua pryru (II), HUTpUA Kanusi, CHIIMIUA MarHusi, THAPHUJ alIOMUHUS, CYIb(HI
ceunmna (II), 6pomun nmuka, okcup yriepoaa (1), okcua xmopa (V); HUTpHUI HATPHUsS, UOIUTT
meau (I), okenn xpoma (II), oxcua azora (V), ruapun Hatpus, xjaopu xpoma (I11), okenn kamus,
okcua MbImbska (I11), cynphua nuaka, kKapOoua aTFOMUHUSL.

ITAJI0H OTBETOB:



C&zSi, BaH,, Fe;S3, NO, A|203, FeC|2, BasNo, ngO, Sb205, Cu,0, HgC|2, KsN, Mgzsl,

A|H3, PbS, ZnBl’z, CO, C|205, NagN, CU', CrO, N205, NaH, CI’C|3, Kzo, ASzog, ZnS, A|4C3.
Tema 1.2. Ilepuoauyeckuii 3axon u tTadbauna .. MenaeneeBa

IIpakTHKO-OpHEHTHPOBAHHBbIE TeOpeTHYeCKHe 3aJaHUsl HA  XapaKTEpU3aLHUIO
XUMHYECKHUX 3JIEMEHTOB: «MeTtannuueckre/HeMeTaJuInuecKue CBOICTBA,
AJNIEKTPOOTPHUIATEIIBHOCTh M CPOJCTBO K AJIEKTPOHY XUMHUUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C
UX DJEKTPOHHBIM CTPOCHHEM U TIOJIOKCHHEM B TICPUOJMYECKON CHCTEME XUMHYECKHX
snemenToB .. MenaeneeBay
3amaya 1. HazoBute anementbl Ne 3, No 22 y yKaXUT€ MX TMOJIOKEHHE B MEPUOIUYECKUX
TabInLax.
Jrtason orBera: DneMeHT Ne 3 — 310 siutuii. OH Haxoautcs Bo |l mepuone, B rpynme Ne 1 (1A
rpynmna).
OnemeHT Ne 22 — 370 THTaH. OH Haxonutcs B IV nepuone, B rpymnme Ne 4 (IVB rpynma).
3agaua 2. Y Kakoro aJIeMeHTa CUJIbHEE BhIpakeHbI cBoMCTBA MeTasia: Ne 12 wiu Ne 20?7
ITajI0oH 0TBeTa: AKTUBHOCTH AJIEMEHTA KaK METaJljla — 3TO CLIOCOOHOCTh OTAABATh JICKTPOHBI.
OnemeHT Ne 12 — maruuii, metamn |l nepuona A rpymnmsr.

12Mg 1322522p6£ — 2 BQJICHTHBIX 3JICKTPOHA.

Onement Ne 20 — kanbuuii, meramn |V nepuoga |lA rpynmnsl.

20Ca 1822822p63823P64_S2 — 2 BaJICHTHBIX JICKTPOHA.
VY kanpuusa Oounbliie paguyc aroma, OH Jierde, 4yem M(Q, OTAaeT BaJieHTHBIC SJEKTPOHBI, U
MO3TOMY y HEro CHJIbHEE BBIpaXKEHBI CBOICTBA MeTaJlIa.
3amaua 3. Kakoii aiemenT Oosiee aktiBHbIH MeTtat: Mg wiu Al?
JTasIoH oTBeTa: bosiee akTUBHBII METaJll TOT, KOTOPBIN JIETYe 0TAAeT JIEKTPOHBI.

Banentnsie anexktponsi: MQ: 3%, Al: 3823p1, CJIeIOBaTeNbHO, HA TPETheM (BHEIIHEM)
ypoBHe y Mg — 2anektpona, y Al — 3 snektpona, o r(Mg) > r(Al).

Mg nerue otmaér smekTpoHbl, yeM Al (3JeKTPOHOB MeEHbIIE W paauyc OOJIbIIe).
CrnenoBatenbHo, M 60s1ee aKTUBHBIA METaJLI.
3agaua 4. Y Kakoro dJeMeHTa CHIIbHEE BBIPAKEHBI CBOMCTBA HeMeTala: y anementa Nel5 unu
Nel7?
JTajloH OoTBeTa: AKTHBHOCTh JJIEMEHTa KaK HEMeTalyla — 3TO CIOCOOHOCTh NMPUHUMATH
AJIEKTPOHBI.

OnemeHT Ne 15 — pocdop, nemerann Il nepuona VA (5) rpynisl.

15P 1822322p6332393 — 5 BaJICHTHBIX AJIEKTPOHOB.

Onement Ne 17 — xsnop, Hemertamn |1 neprona VIIA (7) rpymmb.

17ClI 1522322p63323p5 — 7 BaJICHTHBIX DJIEKTPOHOB.



VY snementa Cl cuimbHee BhIpakeHbI CBOMCTBAa HEMeETallia, Tak KaKk OH MMEET OOJbIe
AJIGKTPOHOB Ha BHEIIHEM YPOBHE M MEHBIIIUH paguyc aToMa.
3agaua 5. Kakoii snemenr 6onee aktuBHbIN HemeTawr: F uiu CI?
JTaJIoH oTBeTa: bojee akTUBHBIN HEMETAJUI TOT, KOTOPbIU JIerye MPUHUMAET 3JICKTPOHBI.
BaJieHTHBIC 9IeKTPOHEI F: 25°2p° — 110 3aBEPIICHHOT0 YPOBHS HyKeH 1€ .
Baunenrasie snektponsi Cl: 3523p° — /10 3aBepIICHHOT0 ypOBHS HysKeH | €.

Onnako F naxoaures Bo |l mepuone, a Cl — B Il mepuoze, suauur, r(Cl) > r(F).

F 6osee aktuBHbIN HeMeTaw1, yeM Cl, motomy uTo emy sierde npuHsTh 1€

Pa3zmen 2
Tema 2.1. Tunbl XUuMHYECKHX peaKkuuid

1. 3anaum HA cocTaBJieHUe YPABHEHUI peaKkIuii:
— COCIMHEHUS, 3aMCIICHUS, Pa3OXKCeHUs, OOMEHa M pEaKIUil C Y4acTHEM KOMILJICKCHBIX
COCJIMHEHUH (Ha MPUMEPE TUAPOKCOKOMILJICKCOB AJIFOMUHUS M [IUHKA),
— OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C WCIIOJB30BAHUEM METOJa 3JICKTPOHHOTO
OajaHca;
— C y4YacTHEM KOMIUICKCHBIX COCJAMHCHHU (Ha TpUMEpe TUIAPOKCOKOMIUICKCOB IMHKA H
ATIOMUHHS).

Na,O + H,S(us6) —
MgOs6) + HCl —

BaO + SiO; (t)—

K20 + ZnO (t)—

Fe,O3 + C (tH)—

Ca0 + 2H, ()—

4FeO + O, (t)—

6NH4OH + P205 —
2KOH(s) + ZN(OH), (H)—
KOH + Al(OH); —
3NaOH (xorm) + Fe(OH); —
2NaOH(s) + Al,O3 (t)—
6NaOH + Al,O3 + 3H,0 —
Ba(OH), + Ba(HCO3), —
Na[AI(OH).] —

DTajI0H OTBETOB:

HI + H,SO4, — I, + H,S + H,O

H,SO, + Cu,O — CuSO4 + SO, + H,0O

HNO3 + FeO — Fe(NO3)3 + NO + H,0O

KNOjz + Al + KOH + H,0 — NH; + K[AI(OH),]
SO, + KMnO,4 + H,O — K»SO4 + MnSO,4 + H,SO,
SO, + Ky,Cr,07 + H,SO4 — KrSO,y +CF2(SO4)3 +H,0



Na,O + H,S(@us6) — Na,S + H,O

MgO(us6) + 2HCI — MgCl, + H,0

BaO + SiO, (t) — BaSiO3

K,0 + ZnO (t) — K,Zn0,

Fe,0s + 3C (t) — 2Fe + 3CO

Ca0 + 2H, (t) — Ca + H,0

4FeO + O, (t) — 2Fe>03

6NH,OH + P,05 — 2(NH4)3PO4 + 3H,0

2KOH() + Zn(OH); (t) — K,ZnO, + 2H,0

KOH + AI(OH)s — K[AI(OH).]

3NaOH (xorm) + Fe(OH)3 — Nas[Fe(OH)g]

2NaOH(s) + Al,O3 (t) — 2NaAlO; + H,0O

6NaOH + Al,O3 + 3H,O — 2Na3[AI(OH)6]

Ba(OH), + Ba(HCOs), — 2BaCOs + 2H,0
Na[AI(OH)s] — NaAlO; + 2H,0

8HI + H,SO4 — 4l + HS + 4H,0

3H,S0,4 + Cu,0O — 2CuS0O,4 + SO, + 3H,0

10HNO;3; + 3FeO — 3FE(N03)3 + NO + 5H,0

3KNO; + 8AI + 5KOH + 18H,0 — 3NH; + 8K[AI(OH),]
550, + 2KMnO, + 2H,0 — K3S0O4 + 2MnSO, + 2H,S0O,
3S0, + Ky,Cry0O7 + HySO4 — K,S0O4 +Cr2(SO4)3 +H,0

2. 3ajauyu Ha pacyeT KOJUYECTBEHHbBIX XapaKTEPUCTUK MPOIYKTA PEaKLMH COEIUHEHNUS;
MaccoBOW MM OOBEMHOM JIOJM BBIXOJA MPOAYKTa PEAKLUU COEIUHEHUS OT TEOPETHUECKU
BO3MOXKHOTI'O; OOBEMHBIX OTHOLIEHHH TIa30B; KOJUYECTBEHHBIX XapaKTEPUCTHK HCXOAHBIX
BEIIECTB U NPOAYKTOB peakiuH; Macchl (00bEM, KOJIMUYECTBO BEIIECTBA) MPOJYKTA PEaKIHH,
€CJIM OJHO U3 BEIIECTB JJaHO B BUJIE pacTBOPA C OIPEIEICHHON MacCOBOM J0JI€il paCTBOPEHHOTO
BElIECTBA

1. IIpu paznoxenun Hurpara meau (II) odpasosanocs 11,2 1 okcuna azora (IV).
Beruucnute o60bemuyto goio (%) obpazoBasierocs kuciaopoaa. O0beMbI ra30B U3MEPEHBI NTPU
OJIMHAKOBBIX YCIOBUSAX. 3anuuiume 4ucio ¢ mo4HOCMbl0 00 YeEbiX.

Jrtajon orBera: 20

2. Beruncnute 00beM Bo0poa (1), KOTOPBIA MOYKHO HOJIYYUTh IPU pazIokeHun 224 i
MeTaHa JI0 MPOCThIX BEUIECTB, €CIIM BbIX0J] peakinu paBeH 80%. O0beMbl ra30B U3MEPEHBI ITPU
OJIMHAKOBBIX HOPMAJIbHBIX YCIOBUSAX. anuuume 4ucio ¢ moyHOCmbio 00 0eCsmuylXx.

3. Borunciure o6beM raza (H. y.), MOJIy4€HHOTI'O IPU MPOKAIMBAHUM 175 T TEXHUUECKOTO
KapOoOHaTa MarHus, B KOTOPOM MaccoBas J10J1s1 HeKapOOHATHBIX puMecei coctaBiseT 4%.
3anuwume uucio ¢ MOYHOCMbIO 00 0ECAMbIX.

4. U3 200 kr kapOoHaTa KalblKs IPH B3aUMOJICHCTBUU C a30THOM KUCIOTON OBLT
MOJIyuyeH HUTpAT Kanblust Maccoit 311,6 kr. Beruncnure Beixon (%) NaHHON peakiuu.
3anuwume uucio ¢ moOYHOCMbIO OO0 YeENbiX.

5. Ilpu B3auMOJEHCTBUM HATpHsl KOIMuecTBOM BemiectBa 0,5 MOJIb C BOJOHM MOIY4HIIN
BOJIOpOJ1 00bEMOM 4,2 11 (H. y.). Beruncnute npakruyeckuii Bbrxos rasa (%).

JTajIoH oTBETA: 75

6. Meramnuueckuif XpoM MONy4alOT BoccTaHoBieHHMeM ero okcupa CrOs
METAJUIMYECKUM AIIOMUHUEM. Bbluncianre maccy Xpoma, KOTOPbIM MOXKHO TOJYYUTh MpU
BOCCTAHOBJIEHMH €r0 OKCHAA Maccou 228 T, €clii MPaKTUUYECKUM BBIXOJ] XpoMa cocTaBisAeT 95 %.



JTaJjioH orBera: 148,2

7. K pactBopy, coaepkamieMmy XJOpHA Kaiblus Mmaccoil 4,1 T, mpuiawim pacTBop,
coxepxamuii pochar HaTpust maccoit 4,1 r. OmnpenenuTe Maccy IMOJTYYEHHOTO OCajKa, €CIu
BBIXO/JI IPOJIYKTa peakuuu coctanisieT 88 %o.

9Taj0H oTBeTa: 3,41
3angaua 1. DTanon orBeTa (peuieHue)
PeweHnne.
0fbemsl razos, BCTYNANWKE B PRAKUMKD M 00pAZYHIWLMECR 8 PEIYNSTATE PESKLUMM, COOTHOCATCA Kak HefonswWwKe Lensie Yrona, pas-

HEle CTEXMOMETDHUECKIM K02DMULMERTEM B YPABHEHMAX PeaKLMM,
3anuiIEM YDEEHEHKME PEAKLNN:

200(NQ;3Jp —— 2000 + ANO,T + Oqt.

0OBbeMHan gonA kucnopoda OydeT onpefenaThca cnegyioumum obpasom:

_ V{0,
@l0:) = (0:)

|
00 = —— - 1005 = 20%.
27 V(0,)+ V(NOy) 144

Oreert: 20.

3amaua 2.

Pewenne.
3anvwemM ypaesHeHWe NPoTeKarWen peakumn:

1 1
CHy () —— C o+ 2Ha -
Haiigem TeopeTuuecxkoe zHaueHue obbeMa obpasylolwerocs 040poaa (To ecTe MPUHWUMAaEM, UTO BLIXOA peakuwd 100%). ng 3Toro
HafaeM KOMWYeCTED BEWECTEa MeTaHa (MonApHas Macca — 16 r/Monk):
v 224 n

= = 10 Mok,
Ve 22,4 1/monn

v(CHa) =
COrnacHo YPaBHEHWH PEaKUMK, W3 1 Monke MeTaHa oOpazyeTcs 2 Mone B0gopoga. Torga vz 10 Mons meTana obpazyeTcs 20 Mone B0-
nopoaa. HaigeM ero ofbeM (TeopeTUUYBCKUHA):
V(H;) =v-V, =20 moan-22.4 1/monn = 448 1.
Tak KaK BeIX04 PEakuM No YCNoBUK COCTaENAeT 80%, TO NpaxkTUUeckoe 3HaueHKe obbemMa Bogopoda DyaeT cneayriwmm:
v

448
. = 80% n=358,4 1.
100% 80 58,4 n

V(Hz) =n 100

QOTeeT: 3584.

3amada 3.

PeweHwne.
MNpokanyMeakke kapOoHaTa MardKs ONWCsIBASTCA CAEAYOWMM YPASHEHMEM DearLMK:

.
MgC0Oy ——— MO + COy.
HaiaeM KoNWUYeCcTBD YWCTOrD BellecTea Kapboxsata Marsua (Dez npumecei):
m(MgCO;3) = mirexu. MgCO3) (1 —w{npumecn)) = 175-0,96 = 168 r;

_ m{MgCOs) 168 7T

v{MgCO
| vlg ]) M, 84 v/ wmonn

=2 MOJIb.

Hainem obweM yrnekucnoro rasza:

v(CO,) = v{MgCOs) = 2 mou;

V(COm) = v(COy) -V, =2:22,4 = 44,8 1.

OTeeT: 44,8,

3agauya 4.



Pewenune.
MNpw ezanmogencTeny kKapbonaTa kaneuma (CaC(s) c azotHoi kucnotorn (HNQ;) npoucxoaunT cnegywan peakums:

CaCO;3 + 2HNO; —— Ca(NO;3); + HzO + CO;.

Haligem TEOpeTHUYEeCHoe 3HaAYeHMe Maccsl MOAY4YaeMoro HWTpaTa kansuua. Ans 3Toro Hap,EIEN KONWYEeCTeED BellecTBa KEIDEO-!EITEI
HKalbUWA:

mo 200 kr- 1000

wiCaCOy) = — =" ———
g UM 100 ¢/ momn

= 2000 Mo,

CornacHo ypaBHEeHWMH peakuwu, uz 1Mone xapboHaTa kansuws oDpazyeTcs 1Mone HWTPaTa kansuws. Torga ans obpazoBanWs
2000 Mone HWTpaTa TpebyeTcs 2000 Mons kKapboHaTa KansUMa (C MonApHOA Maccod 100 r/Monk). Haiagem ero Macey:
m(Ca(NOz)z) = v-M = 2000 smonn- 164 r/smons = 328000 r = 328 xr.

Teneps —|a|}'|,n,e~1 BLIX0] peakUuMK — OTHOLWEHWE Macckl BEWeCTEa, NONYYMBLUEHWCA Ha NPpaKTHKE, K'reope'muecmﬁ Macce:

3116
_ MR o — 210 g — o5,

mireop.) 328

OTBeT: 95.

Tema 2.2. DJIeKTPOIUTHYECKAS TUCCONMAIHS H HOHHBIH 00MeH

1. 33113]'[“5] Ha COCTaBJICHUE MOJICKYJIAPHBIX 1 HOHHBIX peaKLII/If/'I C y4aCTHUEM OKCH/OB,
KHUCJIOT, OCHOBaHHH U COHeﬁ, MOHHBIX peaKL[I/Iﬁ IruapoJim3a COHeﬁ, YCTAHOBJICHUC U3MCHCHUA
KHCJIOTHOCTHU CPCIbI.

1) CocraBbTe YpaBHCHUA U HAIAIIWUTE IIOJIHOC HOHHOC U COKpAlICHHOC HWOHHOC
YPaBHEHUs PEaKIIMiA:
KOH + HCI —
CaO + HNO; —
Mg(OH); + H,SO4 —
CuCl; + KOH —
A|2(SO4)3 + BaCl, —
K.S + HCI —
Na,CO3 + HNO3; —
Mg + H,SO, —

9TAaJIOH OTBETOB.

KOH + HCl — KCI + H,0

K"+ OH +H" + Cl'— K"+ CI" + H,0

H*+ OH — H,0

Ca0 + 2HNO; — Ca(NO3), + H,0

CaO + 2H" + 2NO;s — Ca®* + 2NO5 + H,0

CaO + 2H" — Ca*" + H,0

Mg(OH)2 + H,SO,4 — MgSO4 + 2H,0

Mg(OH), + 2H* + SO,* — Mg?* + SO, + 2H,0
Mg(OH), + 2H* — Mg®* + 2H,0

CuCl; + 2KOH — 2KCI + Cu(OH),]

Cu®*" + 2CI'+ 2K* + 20H — 2K* + 2CI" + Cu(OH),|
Cu?* + 20H — Cu(OH),|

A|2(SO4)3 + 3BaCl, — 3BaS0,| + 2AICI3

2AF* + 350,% + 3Ba** + 6CI" — 3BaS0,4] + 2AI* + 6CI°
3Ba?* + 3504, — 3BaS0.,)

Ba*" + SO, — BaS0,]

K,S + 2HCI — 2KCl + H,S1

2K* +S% + 2H" + 2CI" — 2K* + 2CI" + H,S1



2H" + S — H,S1

Na,CO3 + 2HNO3; — 2NaNO3 + CO,1 + H,0

2Na* + COs% + 2H" + 2NO5 — 2Na* + 2NO; + CO,1 + H,0
COs% + 2H" — CO,1 + H,0

Mg + H,SO4 — MgSO,4 + Hy1

Mg + 2H* + SO,.% ->Mg? + SO + Hat

Mg + 2H" — Mg®* + H,t

2) Kakue u3 comeit RbCl, Cry(SOs)3, Ni(NOs3),, Na,SO; moasepraroTcs THAPOIH3Y?
CocTaBbTe MOHHO-MOJIEKYIISIPHBIC U MOJIEKYIISIPHBIC YPABHCHHS THIPOJIM3a COOTBETCTBYIOIIMX
couieid. Kakoe 3nauenue pH (> 7 <) umeroT pacTBOPbI ITUX COJCH?

ITaJI0H OTBETOB:

RbCl — cosnp ob6pa3oBaHHasi CHIIBHBIM OCHOBAHHEM M CHIILHON KHCJIOTOM, TUAPOIIN3 HE
NPOTEKAET, IOATOMY PacCTBOP MMEET HelTpaibHyto cpeny (pH = 7).

Cry(SO4)3 — cosb 0Opa3oBaHHAsE CIA0BIM OCHOBAHHWEM M CHJIBHOW KHCIIOTOW, MOATOMY
peaKkuus THAPOIN3a MPOTCKALT 110 KaTHOHY.

Cr2(804)3 + 2HOH 2 2CrOHSO,4 + H,S0O4

2Cr*" + 3504 + 2HOH 2 2CrOH*" + 2S0,* + 2H" + SO~

Cr’* + HOH 2 CroH* + H*
B pesynbTate ruponnsa obpaszoanuck HoHs! Bogopozaa (HY), mosToMy pacTBop MMeeT Kuciyo
cpeny (pH <7).

Ni(NO3), — conb oOpa3oBaHHas cabbIM OCHOBAHHEM M CHIIBHOW KHCJIOTOM, MOITOMY
peaKius THIPOJIA3a MPOTEKAET M0 KaTHOHY.

Ni(NO3); + HOH 2 NiOHNO3 + HNO;

Ni?* + 2NO3 + HOH 2 NiOH* + NO3 + H" + NO5"

Ni** + HOH 2 NiOH" + H*
B pesynbTaTe rupoans3a o6pazoBanrck HOHB Bogopoaa (H'), mosToMy pacTBop MMeeT KHCITyIo
cpeny (pH <7).

Na;SO; — comnp oOpa3oBaHHAasi CHIIBHBIM OCHOBaHHEM M CJIab0il KHCIIOTOH, MO3TOMY
peaknus THAPOIN3a MIPOTEKALET 110 aHUOHY.

Na,SO3; + HOH 2 NaHSO; + NaOH

2Na" + SO3* + HOH 2 Na" + HSO3 + Na" + OH’

SO3” + HOH 2 HSO3 + OH
B pesynprate ruaponusa obpazoBanuch ruapokcua-uoHsl (OH'), mostomy pacTtBop uMeeT
menounyio cpeny (pH > 7).

2. JladoparopHasi padora Nel «Peakuuu rugponuzar.

Hazpanue TemMbl Tema 2.2. ((QHCKTpOJII/ITI/I‘-ICCKaﬂ JUCCOIUAIA U HOHHBIN o0OMeH»

PCSy.TIBTaT 06y‘-ICHI/ISI CocraBiiTh YpaBHCHHA XHUMHUUYCCKHUX PCAKIUH HOHHOI'O oOMeHa ¢
Y4aCTUEM HEOPTAaHUYCCKUX BECIICCTB

OO01me KOMITETEHIINT OK 01, OK 02

1. Bonpocs! AJis1 onycka k jJadopaTtopHoi padore




a) chopMyIHpYyUTE 11eb MTIAHUPYEMOTO SKCIIEPUMEHTA;
0) 00BsICHUTE, KaKOW MPOIIECC HA3bIBAIOT TUAPOIN30M, KaKO OH OBIBACT;
B) OOBSICHUTE, KaKHE€ CYIIECTBYIOT CHOCOOBI JI0Ka3aTENIbCTBA CYLIECTBOBAHMS THIPOJIN3a

HEOPTaHNYCCKUX U OPraHU4YCCKUX BEIICCTB,

') 00BSCHUTE, KaK COCTABIISICTCS YPaBHEHHE THAPOIIN3A,
n) oObsicnute, uto Takoe pH? Kak 3aBucHT NaHHBIM Moka3aTellb OT KUCIOTHOCTH HIIU

OCHOBHOCTH CpPEJIbl pacTBOpAa;

€) 0OBSCHUTE XOJ] BHIITOJIHEHHUS SKCIIEPUMEHTA 0 PEIICHUI0 KaYeCTBEHHBIX 3a/1a4;
) TIEPEUUCIIUTE OCHOBHBIC ACTEKThl COOJIIOJCHUS TEXHUKH 0€30IacHOCTU MpH padboTe C
arpecCUBHBIMU peareHTamMu (TUAPOKCHUI HATPHUS).

2. [IpoBenenne onbITOB

O06opyaoBaHKe U MOCY/a: CTCKIITHHBIC TPOOUPKHU; IITATUB JUIS IPOOUPOK
PeaktuBsbi: pactBop NaOH, pactBop Nap,SO,, pactBop AICl3, pactBop NayCOs, pactBop

Cu(OH),, KUCITOTHO-OCHOBHBIN HHIUKATOP

AJITOPUTM NpoBeaeHHs onbiTa Ne 1

BOHPOCLI H 3a1aHUA

3aganue Ne 1. B Tpex npoOupkax mnon
HOMEpaMH HaXOJATCS PaCTBOPHI TPEX COJICH:
XJIOpUAa aOMUHMS, cynbdara HaTpus,
kapOoHara Harpus. He momb3ysice apyrumu
pEaKTHBaMHU, ONPEICITUTE COCTaB KaKIOH
MPOOUPKH.

1. laTh 0OBACHEHHE TPOBEICHHBIM OITBITAM.

2. CocraBUTh YpaBHEHUSA peaKkIuid,
MPOTEKAIOIINX B MPOOUPKE B MOJICKYIISIPHOM U
MOHHOM BHUJIaX.

AJITOpUTM NpoBeAeHHus onbiTa Ne 2

Bomnpoce! u 3a1anus

3aganue Ne 2. UYro mnpowusoiiner, eciau
OXJIAJJUTh PACTBOp KapOoHaTa HATpHs WU
00aBUTh K HEMY T'MIPOKCHJI HATpUs?

1.1. Hamuts B mpoOupky 1-2 mia pactBopa
KapOoHaTa HaTpHsl.

1.2. OnyctuTh NpoOUpPKY B CTakaH ¢ OYEHb
XOJIOJHOM BOJOW MUJIM CHETOM.

1.3. IIpoBeputh cpeay pacTBopa IpH
MOMOIIIN KHCJIIOTHO-OCHOBHOT'O MHIUKATOPA.
1.4. JlobaBuTh K pacTBOpy KapOoHara
HaTpUs TUAPOKCHU HATPHUSL.

1.Kakoil mnaMKaTOp Jydllle MCIONb30BaTh IS
OIIpeZieNIEHNUs Cpebl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIIME YpaBHEHUS
XUMHYECKUX PEAKLUI, B MOJEKYJIIPHOM U
MOHHOM BHUJAX.

AJITOPUTM NpoBeAeHHs onbiTa Ne 3

Bonpocsl u 3ananus




3ananue Ne 3. [IpoOraeMHBIH OMBIT. 1. CocTaBUTh COOTBETCTBYIOLIUE YPABHEHMUS
1.1. B omny mnpoOupky ¢ pacTBOPOM | XUMHUECKHX pPEaKIWi, B MOJEKYIIPHOM U
cynbara meau (II) mnpuwmuTh pacTBOp | HOHHOM BUAAX.

TUAPOKCUA HATPHUSL.

1.2. Bo BTOpyl MNpOOUPKY C pPacTBOPOM
cynbpata memu (II) npumute pacTtBOp
KapOOHAaTa HATPHSL.

1.3. CpaBHuTh 1BET OOpa3yOIUXCS
0CaJIKOB.

1.4. OOpaTuTh BHHUMAHHUE Ha BBIJCICHUE
ra3a B OJTHOU U3 MPOOUPOK.

1.5. Onpenenursb, OTKyJla MOJKET
BBIJIETISATHCS 3TOT raz?

1.6. IIpoBepuTh Ka4eCTBEHHBIN COCTaB rasza
ropsAIIEen Ty4YUHKOMN.

1.7. OOBSCHUTH IPOUCXOIAIICE SIBICHUE.

AJIroput™M nposeaeHus onbita Ne 4 Bonpocs! 1 3aganus

3ananue Ne 4. [IpoGiieMHBIN OMIBIT. 1. OOBSACHUTH MMPOUCXOIAIICE SIBJICHUE.

1.1. K pactBopy xnopuma amomMuHus |2. CoOCTaBUTH COOTBETCTBYIOIIUE YpaBHEHUS
OPUINTH PacTBOpP KapOoHATa HATPUSL. XUMHUYECKUX peakluid, B MOJEKYIIPHOM U

MOHHOM BHUJaX.

3. OTBETUTH HA BOMPOCHIL.

Jna  dvero B MEIMIMHCKOM  IIPAKTUKE
UCIIOJB3YIOT pPAacTBOpP MHUTHEBOM COABI IS
MIOJIOCKAHUS npu BOCHIAJIUTENbHBIX
3abosneBaHusx ropna? Kakosa posib ruaponnza
B npupoje? [louemy pacTBOp MbuUIa MEHUTCSA B
Boze?

3. OopaboTKa pe3yJabTaTOB ONBITOB

1. TlpoaHanu3upoBaTh COOTBETCTBHE IOJIyUYEHHBIX pE3yJIbTATOB THUIIAM THUAPOJIHU3A.
Crenatb COOTBETCTBYIOIINE BHIBOJIBI.

2. ChopmynnpoBaTh BBIBOABI O 3aBUCHUMOCTH THIA THUAPOJIU3a M KHUCIOTHOCTH CpPEIb
pacTBopa.

Paznen 2. Xumnueckue peakuuu. Kourpousnas padora Nel «CTpoeHune BemecTBa u
XUMHYECKHE PeaKunn»

Bapmuanr 1

1. CocraBbre Qopmyinbl mo HazBanusM: 1. Hutpun kamus 2. Cununun marsus 3.
I'unpun amomunus 4. Cynedun ceunua (II) 5. bpomun nunka 6. Oxenp yrnepona (II) 7. Oxeung
xJyiopa (V) 8. Okcun 6apus 9. @ocoun xenesa (1) 10. Kapobun marnus 11. I'mapun xamus 12.
Cynspun amomunus 13. Nomnun menu (I) 14. Cynsdpua prytu (II) 15. Oxcua xmopa (II) 16.
Oxcun cunna (IV) 17. Okeua nunka 18. Cwmmnuna kansuus 19. I'mapua Gapus 20. Cynsdua
xene3a(Ill) 21. Oxeun azora (1I)

2. Peakumeil 3amemnieHust sBIsSeTCS a) TOpPEHHME BOAOpoAa B KHciopoae; ©0)
BoccTaHoBjIeHHE okcuaa meau (1) Bogopoaom; B) B3auMOIeCTBIE THAPOKCH A KAJIUS C CEPHOM
KHCJIOTOH; T) TepMHUYecKast JeruapaTalus THIPOKCH 1A [IMHKA.

3. VYpaBHsiiTe  peakuud  METOJAOM  DBJEKTpOHHOro  OamaHca.  PaccraBbTe

KOd(PHUITUEHTHI
HI + H,SO4 — I, + H,S + H,O



KNO;3; + Al + KOH + H,0O — NH;3 + K[AI(OH),]

4, Kakwue u3 comneit RbCl, Cry(SO4); moaBepraiorcst ruapoan3y? CocraBbTe HOHHO-
MOJICKYJISIPHBIE W MOJIEKYJISPHBbIC YPAaBHCHHS THUIPOJIH3a COOTBETCTBYHOIIUX coieil. Kakoe
sHauenue pH (> 7 pH > 7)

S. Hanwumure 1onHoe u COKpaleHHOe ypaBHEHUS PEAKLIAN:

KOH (p) + HCI (p) = KCl(p) + H20 (mn)

Ca0 (okcun) + 2HNO; (p) = Ca(NOs)2 (p) + H20 (ma)

Mg(OH), (1) + H2SO4 (p) = MgSO4(p) + 2H,0 (mx)

6. [IIpu B3aumMopeiicTBUM HATpHs KOJUYECTBOM BemiecTBa 0, 5 MOJIb ¢ BOAOH MOTYUYWIIH
BOoAOpOJ 00bEMOM 4,2 11 (H. y.). Beruucnure npaktudeckuii Bbixo rasa (%).

Bapuant 2
1. CocraBbre (hopmynsl mo HazBauusM: 1. Kapoun mutus 2. Oxeun dochopa (III) 3. dropun
memu (I1) 4. Oxeun cepedpa 5. I'mapun mutus 6. Cynedun meau (1) 7. Hutpun varpus 8. Moaun
cepebpa 9. Oxcup xpoma (II) 10. Oxkeunp azora (V) 11. I'mapun vatpus 12. Xnopun xpoma (I1D)
13. Oxcup xamusa 14. Oxcun mbimbsika (1) 15. Cynsdua uunka 16. @ochun meau (I1I) 17.
Oxkcup xene3a (II) 18. bpomun mapranma (I) 19. Cynedun mutus 20. @ochun cepedbpa 21.
Otopua xenesa (II) 22. Oxcupn amomunus 23. Xnopun sxenesa (1) 24. Hutpua Oapus 25.
Oxcup pryta (I) 26. Oxcun cypemsl (V) 22. Oxcun xpoma (V1) 23. Hutpun mutus 24. Cynedun
maruus 25. Okeun menu (I) 26. Xmopun pryru (1)
2. B3anmopeiicTBre rupoKCHIa KATBIHS ¢ COJITHON KUCIIOTOU - 3TO peakius 1) coequHeHus; 2)
pasnokeHus; 3) oOMeHa; 4) 3aMeIeHHs
3. YpaBHsiiTe peakiuy METOI0M 3JIEKTPOHHOTo OanaHca. PacctaBpTe K03 dUIIUEHTHI

HNO;3; + FeO — FG(NO3)3 + NO + H,0

SO, + KMnO4 + H,O — K»S04 + MnSO4 + H,SO,4

4. Kakwme wu3 comeir Ni(NOjz);, NaSO3; mnoxsepratorcst ruaposiu3y? CocraBbTe HOHHO-
MOJIEKYJISIPHBIE W MOJICKYJISIpHbIE YpaBHEHHsI THAPOJU3a COOTBETCTBYOLMX cojeil. Kakoe
3Hauenue pH (> 7 pH > 7)
5. Hanummre NoOJIHOE U COKpAIlEHHOE YPAaBHEHUS peakiuii:

CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH),|

Al»(SO4)s (p) + 3BaCl; (p) = 3BaSO4| + 2AICI3(p)

K2S + 2HCI = 2KCI + H,S1
6. Metamunyeckuii XpoM MoOJIyyarOT BoccTaHoBieHHEM ero okcuga CrpOsz merammnyeckum
ATIOMUHUEM. Bpramcennre mMaccy xpoma, KOTOPBI MOKHO TOJYYHThH IPH BOCCTAHOBJICHUHU €ro
OKCHJa Maccou 228 T, eciIi MPaKTUUYECKUM BBIXOJ XpoMa cocTaBisieT 95 %.

Pa3nen 3
Tema 3.1. Knaccupukanusi, HOMEHKJIATYpPa M CTPOCHHE HEOPTaHMYECKHUX BeIeCTB

1. Tect «HoMmeHKIIaTypa M Ha3BaHUE HEOPTAHMYECKHUX BEIIECTB UCXOS U3 UX
XUMHUUYECKON (POPMYIIbI T COCTaBICHHE XUMUUECKON (OPMYIIbI UCXO/I U3 HAa3BaHMSI BEIIECTBA
10 MEXTYHApPOIHON WIM TPUBHAIILHON HOMEHKJIATYPE».

Bbi0epuTe 01MH NpaBUIbHBIN OTBET:
1. Ykaxute npaBuibHOe Ha3Banue coiu FEOH(NO3),:

A) rugpokconutpar xenesa (I1)
b) runpokconutpar xenesa (I1I)



B) muruapokconutpart xenesa (I11)
I') muruapoxkconuTput xenesa (I11)
2. YxaxuTte npaBuibHOe HazBaHue coau NaNO;:
A) HUTpAT HaTpUs
b) Hutpun Harpus
B) amun nHatpus
I') HuTpUT HATpPUS
3. [IpuBenuTe nmpaBuabHOE Ha3zBaHKe BemecTBa HySOs:
A) cepHUCTas KUCIIOTa
b) cepnas kucnora
B) cepoBomopoaHas kuciora
I') oxcun cepsi (IV)
4. [IpuBenute mpaBmiibHOE Ha3BaHUe BemecTBa NayHPO,:
A) ruapodocdar HaTpus
b) runpodochur Harpus
B) nuruapooprodocdar HaTpus
I') runpooprodocdar Hatpus
5. YKaxxuTe MOJIEKYISIpHYIO (OpMYITy TUApoopTodochaTa MarHus:
A) MgHPO3
E) Mgg(PO4)2
B) MgHPO,
I Mg(H2PO4)2
6. YkaxuTe MOJNEKYISIpHYIO (POPMYITy CEpOBOIOPOIHON KUCIOTHI:
A) H,SO3
B) H,S
B) H,SO,
') H2S,03
7. IIpuBenute MOJEKYISAPHYIO GOPMYIY a30TUCTON KUCIIOTHI:
A) HNO,
b) HNO;
B) NH3
I') N2Os
8. Ykaxure npaBuibHoe Ha3Banue coiu Fep(SO4)s:
A) cynbdur xenesa (II)
b) cynedup xenesa (II1)
B) cynbdar xenesa (11)
I') cynbdar xenesa (11I)
9. IlpuBeaure npaBmibHOE HazBaHue BenlecTBa (ZnOH)3PO,:
A) oprodocdar nuHKa
B) Tpurnapoxcodocdar nunka
B) oprodocharruapokconnnka
I') ruapooprodocdaT nuHKa
10. YkaxxuTe MOJEKYIApHYIO (GopMyTy THAPOCYIIb(aTa MarHus:
A) Mg(HSO3).
B) Mg(HS),
B) MgHSO4



') Mg(HSO4),
11. Ykaxure MOJEKYIApHYIO POpMYyTy KPEMHHUEBON KHUCIOTHI:
A) H,SO3
B) H,CO4
B) H,SO,
I') H,SiO3
12. KakoBa ¢opmyna nuruapodocdara Harpus:
A) NazPO4
B) Na,HPO,
B) NaH2P04
I') NaPO,
13. Ykaxwure hopmyiny 6€pTOIETOBOM COMH:
A) KCIO3
B) KCIO;
B) K,CO3
F) Ca(CI03)2
14. IpuBeaute Hopmyty raimeHoOl U3BECTH:
A) Ca(OH),
b) CaO
B) CaCOs
') CaSO4
15. ®opmynam NO; u Cu(OH); cOOTBETCTBYIOT Ha3BaHUs
A) okcun azora(Il) u ruapoxcua memu(Il)
B) okcup azora(Il) u ruapoxcua meu(l)
B) okcun azota(IV) u ruapokcua meau(1l)
I') oxcun azota(l) u ruapoxena menu(l)

ITAJIOH OTBETOB:

1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15

b r A A B b A r B B I B A | A | B

2. 3apauu Ha pacyeT MacCOBOM TONM (MacChl) XUMUYECKOTO JIEMEHTA (COSAMHEHUS) B
MoJIeKyJie (CMech).

1. BeluucauTe B MPOIEHTaX MacCOBYIO J0JI0 Kuciopozaa B kapoonare autus (Li,COg).
3aluIINTe YUCIO0 ¢ TOYHOCTBIO IO LIENBIX.

ITAJI0OH OTBETA:
Mr (Li,CO3) = 7-:2+12+16°3 = 74, nostomy W (O) = 16:3:74 = 0,649 =65 %

2. BerumrcnuTe B IpOIIEHTaX MaccoBYIO 0t a3ota B HuTpare Kanbims (Ca(NOs)y).
3amuImnTe YUCI0 ¢ TOYHOCTBHIO O IIENBIX.

JTaJIOH OTBeETA:
Mr (Ca(NOs),) = 40+2-(14+16-3) = 164, moaromy W(N) = 14-2:164 = 0,171 = 17 %

3. Beruucnute B mporeHTax MaccoBYIO OO cepbl B xanbkonupute (CuFeS;). 3anummre
YHCJIO C TOYHOCTBIO 0 LIETbIX.




ITAJI0OH OTBETA:
Mr (CuFeS;) = 64+56+32:2 = 184, mostomy W(S) = 32:2:184 = 0,348 ~35 %

4, Beruucaure B IIpOoHCHTAax MaCCOBYIO JOJIIO KHMCJIOPOJda B II€pMaHIaHaTC KaJlus.
3alMIInTe YKCIO0 C TOUYHOCTBIO J0 ICJIbIX.

ITaJIOH 0TBETA:
Mr (KMnO,) = 39+55+16-4 = 158, nostomy W(O) = 16-4:158 = 0,41 ~ 41 %

5. Onpenenute MacCOBYIO 100 KPUCTAUIM3AMOHHOM BOJIBI B AUTHIpaTe XJIOpHIa
6apus BaCl,-2H,0.

JTajl0OH OTBeTAa:

M (BaCl,-2H,0) = 137+2:35,5 + 2:18 = 244 r/mo1b
N3 popmynst BaCly-2H,0 cnenyer, uto 1 Mosib muruapara xjaopuaa 6apus COAEPKUT 2 MOJb
H,0. Otcroga MOXHO ONIpeACIIUTh Maccy Bojbl, coaepxkaieiics B BaCl,-2H;0:
m(H,0) =2:18=36T.

Haxoaum MaccoByro 101110 KPUCTAJUIU3AIIMOHHOM BOABI B IUTHAPATE XJIopuaa oapus
BaC|2‘2H20.
®(H20) = m(H,0) / m(BaCl,'2H,0) = 36/244 = 0,1475 = 14,75%.

6. VI3 oOpasia ropHOi OPOIbI MacCco 25 T, copepKaiieii MUHepaia apreHTuT Ag,S,
BBIJICTICHO cepeOpo maccoi 5,4 r. Onpenenute MacCOBYIO JIOJTIO apreHTUTa B 00pasIie.

JTaJI0H OTBeTAa:

OmnpenensieM KOJMYECTBO BEIleCTBa cepedpa, HaXOAIIErocs B apreHTUTe:
n(Ag) =m(Ag) / M(Ag) = 5,4/108 = 0,05 moJb.

U3 popmynsl Ag,S ciaenyert, 4TO KOJIMYECTBO BEIIECTBA APIeHTUTA B B pa3a MEHbBIIIE
KOJIMUECTBA BEIIeCTBa cepedpa.

OrmpenenseM KOJMYECTBO BEIIECTBA apTeHTUTA:
n(Ag.S) =0,5-n(Ag) = 0,5-0,05 = 0,025 momb

PaccunthiBaeM Maccy apreHTura:
m(AQ2S) = N(Ag2S)' M(AQ.S) =0,025-248 = 6,2 .

Teneps onpeaensieM MaccoBYIO AOJIIO apreHTUTa B 00pa3iie TOPHON OPOIBI:
®(Ag2S) = m(Ag2S) / m = 6,2/25 = 0,248 = 24,8%.

7. 25 r okcuaa mMarHus cMemanu ¢ 35 r okcuaa amoMuHHS. ONpeIeuTe MacCOBYIO
JIOJII0 OKCHUJa MarHus B IaHHOM cMecH.

Haiinem maccy cmecu: m(cmecu) = m(MgO) + m(Al,03) =25r+35r=60T.

Haiinem maccoByro nomo okcuaa Maraust: ® (MgO) = m(MgO) / m(cmecu) =25 /60 T =
0,417, i 41,7%.

3. [IpakTryeckue 3aJaHus 10 K1accu(UKaIMK, HOMEHKJIATYpe U XUMUYECKUM
dbopMynaM HEOPTAHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB.

1. VYcraHoBuTe cOOTBETCTBHE MEXIYy (QOpMYJoi BemiecTBa M KIACCOM/TPYHION, K
KOTOPOMY(-0M) 3TO BENMIECTBO MPUHAJICHKHUT: K KaKIOW MO3UINHA, O00O3HAYCHHOU OYKBOH,
moa0epuTEe COOTBETCTBYIONIYIO MO3HITUIO U3 BTOPOTO CTOJIOIA, 0003HAUEHHYIO ITU(POii.
OOPMVIJIA BEIIECTBA KIIACC/TPVIIITIA




1) conb cpenHsis

A) NH;HCO3

2) OKCHJI KMCIIOTHBII
b) KF

3) okcu HeCOICO0Opa3yIOIIHi
B) NO

4) coap KUCas

9Tanon orBera: A-4, b-1, B-3

2. YCTaHOBHTE COOTBETCTBHE MEXIy (OpPMYJIOi BellecTBa M KIACCOM/TPYIION, K
KOTOPOMY(-0#f) 3TO BEIIECTBO MPHUHAMICKHUT: K KAKIOH MO3UIMH, 0003HAYCHHOU OYKBOIA,
MoI0EPUTE COOTBETCTBYIOIIYIO TIO3UIIMIO M3 BTOPOTO CTOJIONA, 0003HAUECHHYIO IU(POIA.
®OPMVIJIA BEIIECTBA KIIACC/TPVIIIIA

_ 1) KoMILIeKCHas COIIb
A) Hz[SIFs]

B) KAI(SO.),
B) Na[AI(OH).]

2) OeCKHCIIOpOIHAS KUCIIOTA
3) nBoitHas COJb

4) ocHOBaHUE

OtanoH orBera: A-2, b-3, B-1

3. Cpenu npeIoKeHHBIX (POPMYJT BEIIECTB, PACIIOI0KEHHBIX B TPOHYMEPOBAHHBIX
syeiikax, Beroepure popmynsl: A) cpenneii conu; b) kucinoit conu; B) ocHOBHOI conu.

1. RbHC03 2. Mgz(OH)2CO3 3. NH;
4, H,SO; 5. Na,B,O; 6. SOC|2
7. Na,O, 8.0, 9. FE(OH)Z

Otajion orBera: A-5, b-1, B-2

4. Cpenu mpeyIoKeHHBIX ()OPMYIT BEUIECTB, PACIIOJI0KEHHBIX B IPOHYMEPOBAHHBIX
s4eiikax, Bpioepute popmyibsl: A) amporepHoro okcuaa; b) Heconeobpa3zyrolero okcuia;
B) ocHoBanus.

4, B(OH)3 5. Na2804 6. NO
7. H3P 8. NH4NO3 9. SO,

Orajion orBera: A-3, b-6, B-2
5. Cpenu npensioxKeHHbIX (OPMYIT BEIIECTB, PACIIOI0KEHHBIX B IPOHYMEPOBAHHBIX
sayeiikax, Bioepute Gpopmyssl: A) KoMIUIeKCHOM conu; b) kpuctannoruapara; B) aBoiiHoil comnu.

1. KHSO4 2. CuSO, - 5H,0 3. MnCOs3




7. Ko,Cr0O7 8. Nay,FeOq 9. NaCl - KClI

Otajion oTBeTa: A-5, b-2, B-9

6. Cpenu npeIoskeHHBIX (OPMYIT BEIIECTB, PACIIONIOKEHHBIX B TPOHYMEPOBAHHBIX
s4eiikax, Beroepure popmynsl: A) kuciotsl; b) cpenneii conu; B) kucnorHoro okcuna.

1. yrapHbslii ra3 2. H3P 3. TUMIOXJIOPUT KaJlus
4. PCl3 5. amMmuak 6. BeO
7. NaHS 8. Mn,0y 9. HySe

9Tanon orBera: A-9, b-3, B-8

4. HpaKTI/I‘IECKI/Ie 3aJaHUd Ha OIPCACICHUC XUMHYECKOM aKTHBHOCTH BCIICCTB B
3aBUCUMOCTH BH A XHUMHYECKON CBSI3U M THIIA KpHCTaHHquCKOﬁ PCUICTKH.

1. Jnsa ruppocynbdara HaTpUs MOCTPOWTE TpaduuecKyro (GOpMYITy W YKaKHTE BHIIBI
XUMHUYECKON CBSI3M B MOJIEKYJIE: MOHHAs, KOBAJICHTHAs, MOJISIpHAs, KOBAJICHTHAs HEMOJSpHas,
KOOpJMHAIIMOHHAs!, METAJUINYECKasi, BOJIOPOIHAS.

(o]
H—O\S/
- Na—o/ \
9tanon orsera:NaHSO,— o
Ces3p O — Na — nonnas
Ces3b O — S — KOBaJIeHTHas NOJSIPHAs

Cas3b O — H — koBaneHTHast moJsipHas

2. IMocTpotite rpaduueckyro GopmMylly HUTpUTA aMMOHUS M YKAXKUTE BUIbI XUMUYECKOM
CBsI3U B 3TOM MoJiekyse. [lokaxuTte, kakue (KaKasi) CBS3U «PBYTCS» MPU TUCCOIUAIUH.
JtanoH orBera: HUTpUT aMMOHUSI — MOHHAS CBS3b

H—N—H | NO,

NH4NO, = NH4++N02_



3. Ykaxure BUIBI XUMHYECKOW CBsi3u B ciexayrommux wmoinekynax: CHsBr, CaO, J,,
NH4Cl. KakoBBI OCHOBHBIE CBOMCTBA TAaHHBIX BUIOB CBA3H?

JTaJIOH OTBeTA:

CHsBr — kosanenmnuas céazv. KoBaneHTHast CBA3b BOSHUKAET MEXy aTOMaMH C OJIM3KUMHU WITH
PaBHBIMH 3HAYCHHUSMH DIIEKTPOOTPULATENBHOCTEH. Ta CBA3b MOXET paccMaTpuBaThCs —Kak
3JIEKTPOCTATHYECKOE NMPUTSHKEHUE P ABYX aTOMOB K 00IIeH JIEKTPOHHOM Hape.

B ominune OT MOHHBIX COEOUHEHUM, MOJIEKYJbl KOBAJIEHTHBIX COEOMHEHHH YAEP)KHUBAIOTCS
BMECTE 32 CUET «MEeKMOJIEKYJSIPHBIX CHJD», KOTOpble HAMHOTO cllabee XUMHYECKHX CBszel. B cBs3m ¢
9THUM, KOBAJCHTHOW CBA3M XapaKTepHa HACulyaeMocms — O0pa30BaHUE OIPAHMUYEHHOI'O YHMCIIA CBS3Eil.
W3BecTHO, 4TO aTOMHBIE OPOUTAIH OPHEHTHPOBAHBI B TIPOCTPAHCTBE OMpPECTICHHBIM 00pa3oM, MOITOMY
npu 00pa3oBaHUM CBS3M, IEPEKPBHIBAHHE O3JICKTPOHHBIX OOJAKOB MPOUCXOJUT B OMNpEACICHHOM
HarpasjieHUH. T.e. peaau3yeTcsl TAKOe CBOMCTBO KOBAaJIEHTHOU CBSI3U KaK HAIIPABJEHHOCTb.

CaO — uonnas ceéazv. OtTOoenbHBIE aTOMBI Kakoro-nubo sineMeHTa OyAyT CTPEMHUTBCS K

YCTOMYMBOI BOCBMURJIEKTPOHHON CTPYKTYpE, Tepsisl WM IpuoOpeTast 3JeKTPOHBI. ATOMBI, 3aXBaTHBILUE
3JIEKTPOHBI, UIMEIOT OTPHULATEIbHBIN 3aps] M Ha3bIBAIOTCS AHMOHAMM, aTOMBI, OTEPSBIINE IEKTPOH,
UMCIOT TOJOXHUTENBHBIA 3apsii W Ha3bIBAIOTCA KamuoHamu. [Ipy BcTpede aHMOHOB C KAaTHOHAMH
o0pasyeTcs Xumuueckas c6s3b, KOTOpas Ha3bIBACTCS UOHHOU C853b10, & COSANHEHNE — UOHHBIM. VIOHHbIE
COCZIMHEHMsI 00Pa3yIOTCs, KOTa CBS3BIBAIOTCS aTOMBI C OOJIBIION Pa3HOCTHIO AIIEKTPOOTPUIIATEILHOCTEH
(6onee, wem 2,1). JIOTHUHO TPEAMOIOKHUTH, YTO TPH COCAVMHEHHM METAIJIOB C HEMETalaMH, OyaeT
BO3HMKAaTh HOHHOE COCIMHEHUE C HOHHOW CBS3bIO, T.K. WX OJIEKMPOOMPUYamensbHOCmy O4YeHb
pa3iaryaroTCs.
HonHble coeMHEHMs] 4YacTO HMEIOT CXOAHbIe cBoMcTBa. OHHU CTpeMATcsi 0Opa3oBBIBATH T'PYIIIHI,
KOTOpBIS, B CBOIO OYepenb, O0Opa3yroT emie OoJiee KpyHHBbIE TPYNIUPOBKHA. Takue o0Opa3zoBaHUS
Ha3bIBAIOTCS KPUCTAJUIAMHU. DTO MPOUCXOIUT HM3-3a TOTO, YTO JUIsl TAHHOTO THIIA CBSI3M HE XapakTepHa
HaIpaBJICHHOCTh U HACBIIIAEMOCTb.

J, — Koeanenmnas uenonspuas ces3v. Ecam KoBaJleHTHas CBsS3b B MoOJIEKyJe oOpa3oBaHa
OJIMHAKOBBIMU aTOMaMH{ WM aTOMaMH C PaBHOM AJIEKTPOOTPULIATEIBHOCTEIO, TO TaKasl CBSI3b HE HMEET
HOJISIPHOCTH, T.€ BJIEKTPOHHAS IJIOTHOCTh pacnpeessieTcs CMMMeTpuaHo. Ha3piBaeTcs OHa HenmoJIspHoii
KOBaJEHTHOM cBsA3bI0. CBS3M MOTYT OBITh KaK OJIMHAPHBIMU, TaK ¥ JBOHHBIMH, TPOWHBIMHU.

NH,Cl —  Oonopno-akyenmopnas ces3b. SIBISCTCS YaCTHBIM CIIy4aeM KOBAJIEHMHOU CE53U,
KOTJa OJMH aTOM BBICTYNAEeT B POJIM JOHOPA 3JEKTPOHHOM Haphel, a APYyrod aToM — €ro akLeHnTOpOM
(npemocraBiser cBoOOAHYI0 OopOuTab). JlaHHYIO CBSI3b YacTO HA3bIBAIOT KOOPOUHAYUOHHOU, T.K. OHA
4acTO BO3HHMKAE€T HpU O0Opa3soBaHUM KOMMIEKCHbIX coedunenuti. Ilpn oOpa3oBaHWM TOHOPHO-
AKLENTOPHON CBS3U AJIEKTPOHHAS 000JI0YKa aTOMa-aKLENTopa MOMOIHIETCs] Hapoi 3JIeKTPOHOB. B ponn
AOHOPOB W AaKLENTOPOB KPOME aTOMOB W MOJIEKYJ, MOTYT BBICTYNAaTb Kamuouvl U auuoHwl. 1lpu
BO3HMKHOBEHHWHU CBSI3M Ha aTOME€ — JIOHOpE BO3HMKAeT 3(PQEKTUBHBINA MOJOKUTENBHBIN 3apsi, a Ha
aToMme — aknenTope — 3QpPEeKTUBHBINA OTPUIATEIBHBIN 3apsi.

Mexny NH," u CI' — nonHasi CBSI3b. Mexny a30TOM M BOJOPOJAOM KOBAJICHTHAS TOJISIpHAs U
0JIHa TOHOPHO-aKIENTOPHAS CBS3H.

Tema 3.2. Pu3uKo-XMMHYECKHE CBOVCTBA HEOPTaHMYECKHX BeleCTB

1. Tecr «OcoOCHHOCTH XHMHYECKHX CBOWCTB OKCHJOB, KHCIIOT, OCHOBaHHUH,
aM(pOTEePHBIX THUIPOKCUIOB U CONICI».

1. C xakuM W3 MePEUNCICHHBIX BEIIESCTB OYAeT B3aUMOJICHCTBOBATh THAPOKCH/T KaJHS:
A) Na,O
B) SO;
B) Ca(OH),
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I') NaCl
2. Kakoe u3 BelecTB Mpu pacTBOPEHUU B BOJIE 00pa3yeT KUCIIOTY:
A) NaCl
b) CaO
B) SO3
') NH3
3. C pa30aBiIeHHON CEpHOU KUCIOTONH MOXKET B3aUMOJICHCTBOBAT:
A) Ag
b) Fe
B) Cu
I') Pt
4. Enxve ménoun 001aaloT CBOMCTBOM pa3pyliaTh PaCTUTEIbHBIC U KUBOTHBIC TKAHHU.
Taxkumu cBOMCcTBaMH HE 00JIaJaeT:
A) NaOH
b) KOH
B) LiOH
I') Cu(OH),
5. C pacTBOpOM TUIPOKCHIA KAl B3aUMOICHCTBYET:
A) Ag
b) Cu
B) Fe
I Al
6. [Ipu TepmMHuUecKOM pa3iioKeHUH, KaKOW U3 yKa3aHHBIX coJieil oOpa3yeTcs
OJIHOBPEMEHHO OCHOBHOMW U KUCJIOTHBIA OKCUBIL:
A) CaCO;
B) NH;NO;
B) NaNO;
I') KCIO;
7. Kakoe u3 yKa3aHHBIX CBOMCTB SIBJISIETCS] XapAaKTEPHBIM JJISI BOJHBIX PACTBOPOB KUCJIOT:
A) OKpaliBarOT PacTBOPHI METHIIOBOT'O OPAHIKEBOTO B HKEITHIH IBET
b) okpammmBaioT pacTBop JaKMyca B KPAaCHBIH 1IBET
B) okpammBatot pactBop peHondTanenHa B MaTHHOBBIN 1[BET
') okpammBaioT pacTBOp JaKMyca B CHHUMN I[BET
8. Kakue mapsl coeuHEeHUI HE MOTYT pearupoBaTh MKy COo00ii:
A) CaO u H,0O
b) Na;O u SO;
B) COz n SOz
F) MgO " COz
9. B kakoM 13 MpHUBEIEHHBIX YPaBHEHUH peakiuii o0pa3yercsi coyib U BOJOPOJ:
A) Zn + H,SO, —
b) KOH + HCI —
B) CaO + HNO3; —
I Ca+H,0—
10. C xakuM U3 MEePEUMCICHHBIX BEIIECTB BCTYMAET B peakiuto okcun dpochopa(V)?
A) okcun yrinepoaa(Il)
b) okcun HaTpus



B) cepa
I') okeun yrnepopa(IV

ITAJIOH OTBETOB:
1 2 3 4 5 6 7 8 9 10

b B b r I A b B A b

2. 3agaHusl HA COCTaBJIICHUE YPAaBHCHUI XUMHYECKUX PEAKIUI C y4aCTHEM INPOCTHIX U
CIIO)KHBIX HEOPraHWYECKHX BEIIECTB: OKCHJOB METAJUIOB, HEMETAUIOB U aM(OTEpHBIX
DIIEMEHTOB;  HEOPTaHMYECKUX  KHUCIOT, OCHOBaHMM ©  aM(OTEPHBIX  THAPOKCHIOB,
HEOPTraHMYECKUX COJICH, XapaKTepU3YIOIINX UX CBOMCTBA M CIIOCOOBI MOIyUEHHUS.

1) Hanummte ypaBHEHHE BO3MOKHOM PEAKIHH:

a) COJISTHAsI KMCJIOTa M HUTPAT KaJlus;

0) TUIPOKCHU]T KaJHs U XJIOPUJ] HATPHS;

B) HUTpAT cepedpa U XJIOPHU KaIus;

') HUTPAT HATPUS U XJIOPU KaJIHS.

2) I'uapoxcu xenesa (1) MOXKHO MOTYyIUTh B3aHMOICHCTBUEM:
a) FeSO, + NaOH —

0) FeCl; + KOH —

B) FeSO, + HCl —

r) FeCl; + HNO; —

Hanwumuire ypaBHEHHE BO3MOXHON pEaKIuu.

3) U ¢ kucnoTamu, ¢ IeIoYaMi MOXKET pearupoBaTh:

a) Mg(OH), 0) Zn(OH); B) Cu(OH); r) Ca(OH),

Hanumure ypaBHEHHS! COOTBETCTBYIOIIMX PEAKIIUH.

4) U3 pactBopa cynbdata menu (1) Beimagaer ocaiok mpu 100aBICHHUH:
a) cynabduma Kanus,

0) YKCYCHOM KHUCTIOTHI;
B) Opommia HaTpHs;
T') COJISTHOW KUCIIOTHI.

HanmmmTe ypaBHEeHHE BO3MOXKHOW PEaKIHH.

5) B onpenienieHHBIX YCIOBUSX MOXKHO OCYIIECTBHTh PEAKIIHIO:
a) CO + NO,; —

0) BaO + NO —
B) P,Os5 + SO, —
F) SO; + Na,O —
Hanummre ypaBHEeHHE BO3MOXKHOW PEaKIHU.

Ortanon orBeToB: 1) AQNO; + KCl — AgCl| + KNO3
2) FeSO, +2NaOH — Fe(OH), + Na,SO,
3) ZN(OH), + 2HCI = ZnCl, + 2H,0
Zn(OH), + 2NaOH = Nao[ZN(OH).]
4) CuSO4 + KsS — CuS| + KyS0O4
5) SOz + Na,O —Na,SO,

3. HpaKTI/IKO-OpI/IeHTI/IPOBaHHble TCOPECTHYECCKHE 3aJaHUA Ha CBOICTBA U IMMOJIYYCHHC



HCOPTaHNYCCKUX BEIICCTB.

1. KakoBsbI cBOICTBa 1IETOYHBIX MeTAIIOB? Kak OHM pearupyror ¢ BOAOW U KUCIOPOIOM?
ITaJI0H OTBETOB:
1. llenoynsle MeTAIJIBI — CUJIbHBIE BOCCTaHOBUTENH. [I03TOMY OHU pearupyroT HOUYTH
CO BCEMHU HEMETAIIJIAMH.
1.1. c ranorenamu ¢ 0Opa30BaHUEM TajIOrC€HHUIOB!
2K + 1, = 2K
1.2. ¢ cepoii ¢ oOpazoBaHuEM CYJIb(PHUIOB:
2Na + S = Na,S
1.3. ¢ pocdopom u Bogopoaom (odeHb akTHBHO). [Ipr 3TOM 00pa3yroTcss OMHApHBIE COCTUHEHHS
— dochuasr v THIPUIBL:
3K+ P =KjP

2Na + H, = 2NaH
1.4. c a30TOM NIUTHI pearupyeT MNP KOMHATHOM TeMIieparype ¢ 00pa3oBaHHEM HUTPUAA:

6Li + N, = 2Li3N
OcTasnbHble ENOYHbIE METAIUIBI PEArHpPYIOT C a30TOM MPU HATPEBAHUU.
1.5. C yrneponom ¢ o6pa3zoBanrueM KapOUI0B, TPEUMYIIIECTBEHHO alleTUIICHUIOB!

2Na + 2C = Na,C,
1.6. ¢ KHCIOPOIOM KaXABIH IISIOYHONH METaUT IMPOSIBJISICT CBOIO WHIAMBHIYAJIBLHOCTH: IPH
TOPEHUH Ha BO3JyXe JIUTUN 00pa3yeT OKCUJ, HATPUM — MPEUMYIECTBEHHO MEPOKCH, KaTuil u
OCTaJIbHBIC METAILIBI — HAIIEPOKCHUT.

4Li + O, = 2Li,0
2Na + O, = Na,O»,
K+ 0,=KO,

2. lllenoyHble METAIIBI aKTUBHO B3aUMOJICHCTBYIOT CO CJIOKHBIMHU BEILIECTBAMHU:
2.1. Ulenoynsle MeTamwibl OypHO (CO B3pHIBOM) pearupyrT c Booi. BzaumonelicTBue
IIEJIOYHBIX METAJUIOB C BOJOM MNPUBOAUT K OOpa30BaHMIO IIENOYM W Bojopoxa. Jlutuit
pearupyet OypHO, HO 6€3 B3pbIBa.
2K+ H,0 = 2KOH + H,
2.2. lllenounple MeTayyIbl B3aUMOJCHCTBYIOT C MMHEPAJIbHBIMH KHUCIOTaMHU (C COJISTHOM,
dbochopHOl 1 pa3zdaBICHHON CEPHOM KUCIOTOM) cO B3pbIBOM. [Ipu 3TOM 00Opasyrorcs coib u
BOJIOpPOJI.
2Na + 2HCI = 2NaCl + Hat

2.3. Ilpu B3auMOJEHCTBUU ILENOYHBIX METAJIOB C KOHIIEHTPUPOBAHHOW CEpHOW KHUCIOTOMN
BBIJICIISIETCS] CEPOBOAOPOI.

8Na + 5HZSO4(KOHH_) — 4Na,SO,4 + H,S + 4H,0
2.4. lllenovyHple MeETaUIBl PEATHPYIOT C a30THOM KuciaoTod. [lpm B3amMOAEHCTBUHM C
KOHIIEHTPHUPOBAHHOM a30THOI KUCIOTON 00pa3yercs okcup azota (I):

8Na + 10HNO; (xomr) — N,O + 8NaNOs + 5H,0
C pa30aBieHHOM a30THOI KHCI0TOW 00pa3yeTcst MOJIEKYISPHBIHN a30T:

10Na + 12HNO; (paz6)— N, +10NaNO; + 6H,0
C ouenb pa30aBIeHHOMN a30THOM KUCIOTOM 00pa3zyeTcss HUTpaT aMMOHUS:

8Na + 10HNO3; = 8NaNO3 + NH4NO3 + 3H,0
2.5. lllenoyHble MeTaJUIBI MOTYT pearupoBaTh Jake ¢ BEIIECTBAMU, KOTOPBIE MPOSBISIOT OYECHb
crnalbple KUCJIOTHBIE cBoicTBa. Hampumep, ¢ aMMuakoMm, aneTWwieHOM (M MPOYUMHU
TEPMUHAJIBHBIMU aJIKKHAMHM), CIIUPTaMH, (PEHOJIOM U OPTaHUYECKUMHU KHCIOTaMH.

2Li + 2NH3 = 2LiNH; + Ha1
HC=CH + 2Na —- Na— C=C—Na + H,
2C¢HsOH + 2Na — 2C¢HsONa + HzT
2CH30H + 2Na — 2CH3ONa + H1
2CH3COOH + 2Li — 2CH3COOLi + Hy1



[IlenouyHble METAIIIBI PEATUPYIOT C rajoreHajJkaHaMmHu (peakuus Bropna).

2CH3Cl1 + 2Na — C,Hg + 2NaCl
2.6. B pacmnaBe mienoyHble METAIBI MOTYT B3aMMOJCHCTBOBATH C HEKOTOPBIMU COJISIMH.
O6parute BHUMaHue! B pacTBope menovynbie MeTauibl OyIyT B3aMMOICHCTBOBATh C BOAOM, a HE

C COJIIMH JPYTUX METaJUIOB.
3Na + AICl; — 3NaCl + Al

2. Kakue cBoiicTBa nmeroT amdoTrepHbie okcuabl? [IpuBeauTe npumepsl.

ITaJI0H OTBETOB:

AMpoTepHbIE OKCUIBI TPOSBIAIOT CBOMCTBA U OCHOBHBIX, U KUCIOTHBIX. OT OCHOBHBIX
OTJIMYAIOTCSI TOJBKO TEM, YTO MOT'YT B3aUMOJENCTBOBATh C paCTBOPaMM M pacIulaBaMM ILEI0Yeil
U C pacIulaBaMU OCHOBHBIX OKCHJIOB, KOTOPBIM COOTBETCTBYIOT LLIETOYH.

1. AMdorepHble OKCHABI B3aUMOJAEHCTBYIOT € KHCJIOTAMM M KHCJIOTHBIMH
OKCH/IAMH.

[Ipu sTOM amdoTrepHble OKCHUABI B3aHUMOJCHCTBYIOT, KaK MpPaBHIO, C CUJIbHBIMU U
CPEIHUMU KUCIOTaMHU U UX OKCHUJAMHU.

Hanpumep, okcua aatOMHUHMS B3aUMOJICHCTBYET C COJIIHOW KHCIOTOM, OKCHJIOM CEpBI
(VI), HO He B3aUMOJIEHCTBYET C YIJIEKUCIIBIM ra30M U KPEMHHUEBOM KUCIOTOM:

amM(oTepHBbIN OKCU + KUCIIOTa = COJIb + BoAa
Al,O3; + 6HCI = 2AICI; + 3H,0
amMOTepHBIN OKCU + KUCIIOTHBIA OKCHJI = COJIb
Al,O3+ 3503 = A|2(804)3
A|203 + CO,#
A|203 + HzSIOg *

2. AM(doTepHbIe OKCH/IbI He B3aUMO/IEiCTBYIOT € BO/0ii.

Oxcuapl B3aUMOJIEHCTBYIOT C BOJIOHM, TOJBKO KOIJla UM COOTBETCTBYIOT PAcTBOPHMBIE
TUAPOKCHUIBI, a Bce aM(OTEPHbIE THAPOKCUABI — HEPACTBOPUMBIE.

aMmdoTepHsIif OKcHI + BoJa #

3. AMdoTepHbIe OKCH/IbI B3aMMOAEHCTBYIOT € 1IEJI0YaMHU.

[Ipu »TOM MeXxaHM3M pEeakUUHU U MPOAYKTHI PA3NMYAOTCS B 3aBUCUMOCTH OT YCIOBHM
IIPOBEJEHUS MPOLIECCa — B PACTBOPE UIIU PACILIABE.

B pactBope 06pa3yroTcs KOMIUIEKCHBIE COJIM, B paciljlaBe — OObIUHBIE COJH.

Hckinrouenne — xesne30 He 00pa3yeT T'HpOKCOKOMIUIEKCH B pacTBOpE MIenoyun!

aM(pOTepHBI OKCH]I + MET0Yb (paciiaB) = COJIb + BOAA
Al,O3+ 2NaOH = 2NaAIlO; + H,0
amoTepHBIN OKcU + 11e10Yb (PacTBOP) = KOMILJIEKCHAs COJIb
ZnO + 2NaOH + H,0 = Na,[Zn(OH),]

4. AM¢poTepHbIe OKCHIbI B3aHMO/AEHCTBYIOT ¢ OCHOBHBIMH OKCHAAMHU.

IIpn 3TOM B3aMMOAEHMCTBHE BO3MOYKHO TOJBKO C OCHOBHBIMH OKCHJAaMH, KOTOPBIM
COOTBETCTBYIOT ILEJIOYM U TOJBKO B pacmiaBe. B pacTBope OCHOBHBIE OKCHJbI
B3aMMOJICHCTBYIOT C BOJIOM ¢ 00pa3oBaHHEM IIETOYEH.

aM(doTepHBIif OKCHI + OCHOBHBIN OKCHJ = COJIb + BOJa
A|203 + Na,O= 2NaA|02

5. OkucanTeIbHbIE H BOCCTAHOBUTEJIbHbIE CBOMCTBA.

AM@oTepHbIe OKCH/IBI CTOCOOHBI BBICTYNATh U KaK OKUCIIUTENH, U KaK BOCCTAHOBUTEIH U
MOJIYUHSIOTCS TEM K€ 3aKOHOMEPHOCTSIM, YTO U OCHOBHBIE OKCH/IBI.

Zn0+C=2n+CO



Zn0 + CO =2n + CO,
ZnO + H,=7Zn + H20
Fe,O3 + H, = 2FeO + H,0O
Fe,O3; + CO = 2FeO + CO,
6. AMdoTepHbIe OKCHIbI B3AUMOAEHCTBYIOT € COJIIMM JI€TY4YUX KHCJIOT.
[Ipu sTOM nelcTByeT MpaBWiIO: B pacIulaBe MEHEE JIETY4YHe KHCIOTHI U HX OKCHIbI
BBITECHAIOT 00Jiee JIETyure KUCIOThI U UX OKCUJIBI U3 UX COJICH.
Hamnpumep, TBepasiii okcuy amtoMuanst Al,O3 BEITECHUT OoJiee JeTydnid YIIIeKUCIIbIA Ta3

n3 Kap60HaTa HaTpuA IIPpH CILUIaABJICHUU!
Na,COs; + Al,O3 = 2NaAIO, + CO,

3. KakoBpl cBOICTBA KHCIIOT U OCHOBaHWI? Kak OHH pearupyror Mexay co0oii?

ITaJI0H OTBETOB:

XUMHYECKUE CBOMCTBA KUCIIOT.
1) B3aumoseiicTBre ¢ MeTalIaMu

Kucnotsl B3auMOJIEHCTBYIOT C METaUIaMU, CTOSIIMMH B PSIIy aKTMBHOCTH METaJJIOB
JeBee Boaopoda. B pesynpraTe peakuuu oOpasyeTcs COIb W BBLAENSETCS BOAOPOJ (Kpome
KHUCJIOT — OKUCIIUTENICH ).

Mg + 2HCI = MgC|2 +H,

2) B3aumoseiicTBre ¢ OCHOBHBIMU M aM()OTEPHBIMH OKCHIaMHU

Kucnotsl pearupyroT ¢ OCHOBHBIMH U aM(OTEpPHBIMU OKCHJIaMHU. B pesynbrare peakuuu
oOMeHa 00pa3yroTcs COJib U BOJA.

3H,S0,4 + Fe,0O3 = Fez(SO4)3 + 3H,0

3) B3aumoieiicTBHE KUCIIOT C OCHOBAHUAMHM U ¢ aM(DOTEPHBIMU THAPOKCHIAMH

Kucnotsl pearupyroT ¢ OCHOBaHUSIMHU U ¢ aM()OTEPHBIMH TUIPOKCUIAMU, 00pa3ys COIb U
BOAY.

3HCI + Cr(OH)3 = CrCl; + 3H,0

4) B3aumo ieiicTBHE KUCIIOT C COJISIMU

Peaknmm oOMeHa MEXIy KHCIOTAaMHU H COJSIMH BO3MOXHBI, €CIIM B pE3yJIbTaTe
oOpasyercss MPAaKTUYECKU HEPAaCTBOPUMOE B BOJIE BEIIECTBO (BBIMAJAaeT OCAJ0K), oOpa3yeTcs
JIeTy4ee BEIeCTBO (Ta3) WU ca0blil 2IEKTPOIUT.

HCI + AgNO3; = HNO3 + AgCl (ocamok Gemnoro mBeta)
2HCI + Na,CO3 = 2NaCl + H,0 + CO; (ra3)

XHWMHYECKUE CBOMCTBA OCHOBAaHUH
1) B3aumoeicTBre ¢ KUCIOTaMH

Peakuuun oOMeHa MexJy IIeIoYaMd M KHCJIOTaMH  HAa3bIBalOT  pEeaKUUsSMU
HEHUTpaIU3alnN.

NaOH + HCI = NaCl + H,O
Ca(OH); + 2HNO; = Ca(NOs); +2 H,0
2) B3aumoeiicTBrE C KHCIOTHBIMU OKCHIaMH
6NaOH + P,0s = 2NazPO, + 3H,0
3) B3aumoseiicTBHE 11€104EH ¢ pACTBOPUMBIMHE B BOJIE COJISIMU
2NaOH + CuSO,4 = Na,SO4 + Cu(OH); (ocamok roryboro sera)

4. Kakue cBoiicTBa nmeroT coin? Kak oHU pearupyroT ¢ KHCIOTaMH U OCHOBAaHUSMHU?



ITaJIOH OTBETOB.

1) XumMuveckue CBOMCTBA CPeTHUX CoJIei
PactBopuMBIe cONM ABJISIIOTCA JIEKTPOJIUTAMHU, CIEAOBATEIIBHO, MOTYT pacnaiaThCcsi Ha
nonbl. CpelHue CONM TUCCOLUUPYIOT Cpasy:
NaCl — Na" + CI’
TepMuyeckoe pazinoxeHue:
CaCO3; = CaO + CO,
HuTpatsl paznararorcs B 3aBUCIMOCTH OT aKTUBHOCTH METaJljla COJIH:

Mertain JleBee Mg, kpome Li Ot Mg no Cu [IpaBee Cu
ITponykter | MeNO;3 + O, MexOy + NO, + Oy Me + NO, + O,
HpI/IMep 2NaNO; = 2NaNO, + O, ZCU(NOS)Q = 2CuO + 4NO, + O, 2A9N03: 2Ag + 2NO; + O,

Conn aMMOHUS pa3jlaratoTcs ¢ BbIJICJIEHUEM a30Ta WK okcuaa azota (I), ecnu B coctase
AQHUOH, INPOSBISET OKUCIMTEIbHBIE CBOWMCTBA. B oOCTanbHBIX CiydasX pas3liokKeHHE CoJiei
aMMOHHSI COIIPOBOKIAETCSI BBIJICIICHUEM aMMHaKa:

NH.Cl = NH3 + HCI
B3anMopeicTBue cosiel ¢ MeTauIaMHu:
Fe + CuSO,4 = FeSO, + Cu
Bosee akTHBHBIE METAUIbI BHITECHSAIOT MEHEE aKTUBHBIE METAJLIbI U3 PACTBOPOB COJIEH.
HexoTtopsble coiu noaBEep>KeHbl THIPOIIN3Y:
Na,CO3; + H,0O = NaOH + NaHCO3
FeCls+ H,0 = Fe(OH)CI;, + HCI
OOMeHHbIE peaKlUU COJIM U KUCIIOTHI, COJIM C OCHOBaHUSIMH U B3aUMOJEHUCTBUE COJEH C
COJISIMU:
K2CO3 + 2HCI = 2KCI + CO,+H,0
Fe(N03)3 + 3NaOH = FE(OH)3 + 3NaNO3
AgCI + 2Na,S,03 = Naz[Ag(S203).] + NaCl
OKuCINTENbHO-BOCCTAHOBUTENIbHBIE pEaKLUM, OOYCIOBICHHbIE CBOWCTBAMM KaTHOHA

HNJIN aHUOHA:
10FeSO,4 + 2KMnO4 + 8H,S0, = 5F62(SO4)3 + 2MnSO, + K,SO,4 + 8H,0

2) XuMHYecKHe CBOHCTBA KHCJIBIX COJIei
Hucconuarys.
Kucunsle conmm qucconuupyroT CTyneH4aro:
NaHCO3; — Na* +HCO3;
HCO;” — H' + COs™
Tepmuueckoe pasznoxkeHue ¢ 00pa30BaHUEM CPEHEN CONU:
C&(HCOg)z = CaCO3; + CO; + H,0O
BiaumopeiicTBue coneii co menounio. B pesynbprare oO6pa3yercs cpeHss COJb:
Ba(HCO3), + Ba(OH), = 2BaCO; + 2H,0
3) XumMHu4eckne CBOiiCTBA OCHOBHBIX COJIE
Tepmuueckoe pasiiokKeHue:
[Cu(OH)].CO3 = 2Cu0 + CO, + H,0
Peaxmuu coseii ¢ kucioramMmu — 00pa3oBaHUE CPETHEN COJH:
Sn(OH)CI + HCI = SnCl; + H,0
Jucconmanuss — Tak K€ KaK W KHUCJBIE COJM, OCHOBHBIE COJU JIUCCOLUUPYIOT
CTYIEHYATO.
4) XuMHnYecKkne CBOHCTBA KOMILJIEKCHBIX COJIei




N30bITOK CHIIBHOM KUCIOTHI MPUBOJIUT K Pa3pyIICHUIO KOMIUIEKCa U 00pa30BaHUIO JABYX
CpPEOHUX COJIEN U BOJBI:

Na[AlI(OH)4] + 4HCl(u36.) = NaCl + AICI; + 4H,0

Henocratok cHIbHON KHCIOTHI MPHUBOAUT K OOpPAa30BAaHHMIO CPEIHEH COMM aKTHBHOTO
MeTaia, aMQOTEPHOTO TUIPOKCHUIA F BOJIBI:

Na[Al(OH),] + HCI = NaCl + Al(OH); + H,0O

BiaumopeiicTBue cinaboii KUCIOTHI C COIBI0 00pa3yeT KUCIYIO COJIb aKTUBHOTO METaslia,
aM(bOTepHBIN THAPOKCU U BOAY:

Na[Al(OH)4] + H,S = NaHS + AI(OH); + H,0,

[Ipu peicTBUU YriIEKUCIOT0 WM CEPHUCTOrO ras3a Mojay4yaroTcs KUCHas COJIb aKTUBHOTO
MeTaiia 1 aM()OTEPHBIN THAPOKCUL:

K3[CI’(OH)6] + 350, = 3KHSO; + CI’(OH)g,

Peaknus comeit, 00pa3oBaHHBIX CHJIBHBIMH KHCJIOTaMHU C KaTHOHAMU FeS+, AP u Cr3+,
OPUBOJUT K B3aMMHOMY YCUJICHHIO Tuaponusa. [IpoaykTel peakmuu — JBa aM(pOTEpHBIX
TUAPOKCHUIA U COJIb AKTUBHOT'O METaJlIa:

K3[Cr(OH)g] +AI(NO3)3 = AI(OH)3 + Cr(OH)3; + 3KNO3

Pasznararorcs npu HarpeBaHuu:

K3[CT(OH)6] =KCrO; + 2H,0 + 2KOH

4. JlabopaTopHas padora Ne2 «CBoICTBa METAJUIOB U HEMETAJIJIOBY

Ileab: BBIICHUTH XUMHMYECKHE CBOMCTBA META/NIOB W HEMETAUIOB, a TaK JK€ HX
coeauHeHui. Jloka3are HaJIM4YMEe MOHOB METAJUIOB U HEMETAJJIOB B BEIIECTBAX.

OOopynoBanue W peakTuBbl: ¢apdopoBas wyalika, NpoOMPKH, CIUPTOBKA, HATPUN
METAUIMYECKUHA, MeIb  MeTauIM4yecKas, LMHK  METaNIMYeCKuil, TOpOIIOK  MarHus,
benondranenH, TaKMyc, XJIOpUA HATPUs, XJIOPUI Kallus, jKele3Has MPOBOJIOKa, XJIOpU IUHKA,
cynbdaT Meau, cepHas KHCIOTa, MEPEKUCh BOJOPOJA, HAIIATBIPHBIM CHUPT, Ccyabdar HaTpus,
XJIopuJl 6apusi, XJIOpUA HATpUsL, OpOMUJ Kalus, Hoaua Kanus, HUTpaT cepedpa
Teopus:

OCHOBHOI OCOOEHHOCTBIO BCEX METAUIOB SIBJSETCA HAIUYUE HEOONBIIOrO KOJIUYECTBA
3JIEKTPOHOB Ha BHELIHEM O3JEKTpOHHOM cioe (1-3). MeTamuibl JIerKO OTAAIOT BaJICHTHBIE
NIEKTPOHBI U SBJIAIOTCS XOPOUIMMHM BOCCTAHOBHUTENSAMU. JIydlIMMHM BOCCTAaHOBUTEISMU
ABIIIOTCS LIEJIOYHBIE U LIEIIOYHO3EMEIbHBIE METAJLIIBI.

Ilo cTeneHn XMMHYECKON aKTMBHOCTH METAJIbI PACIIONAralOTCs B PsiJi HAIPSKEHUH, Iie
AKTUBHOCTH MIOHMKAETCS CJIeBa HAIlPaBo:

Li—Rb—K—Ba—Sr—Ca—Na—Mg—Al—-Mn—»Zn—Cr—Fe—Cd—Co—Ni—Sn—P
b—H—8b—Bi—Cu—Hg—Ag—Pd—Pt—Au

1. Yewm sieBee HAXOAUTCS METAIUI B paay HaIPsHKEHUN, TEM OH XUMHYECKH aKTUBEH U
oOnanaer Oouiblliell BOCCTAHOBHUTEIBHOW CHOCOOHOCTBIO, T.€. JIETYE OKHUCISIETCd U TpyIHEe
BOCCTaHABJIMBACTCS U3 €r0 HOHOB.

2. YeM mpaBee pacrioyio’keH MeTasll, TeM OH XMMUYECKH MEHEee aKTHUBEH M 00J1a1aeT
MEHbBIIIEH  BOCCTAHOBUTEIBHOM  CHOCOOHOCTBIO, T.€. TpPYyJHEE OKUCIAETCS M Jierye
BOCCTaHABJIMBACTCS U3 €r0 HOHOB.

3. Ka)K}IBIﬁ MCTAJlJI psAga BOCCTAHABJIMBACT KAaTHMOHBI BCCX CICAYIOUIMX 34 HUM B
Py METAIUIOB U3 PACTBOPOB UX COJIEH.



4. Mertamnsl, crosimiue B pany Jieee Hy BoccraHaBiMBalOT ero u3 pa30aBiIeHHBIX
KHUCIIOT (KpOME a30THOM), @ MarHUil U CTOSIIME JIEBEE HETO METAJUIBI BBITECHSIOT BOJOPOI M3
BOJIbI IPU OOBIYHOM Temmeparypbl. MeTaibl, CTOSIIUE MpaBee BOJAOPOA B PSAY HANPSKCHHIA,
HE BBITECHSIOT €r0 U3 KUCJIOT.

Hewmeramnsl B [lepuonnueckoit cucreme anemenToB 1. 1. MenaeneeBa npencraBieHsl p-
3JIEMEHTaMHU ¢ OOIIEeH AIEKTPOHHOW KOH(pHTypamuei ns? npl-6 u nBymsa s-anementamu (H u
He).

B mnepuonmax crneBa HampaBO aTOMHBbIE M HOHHBIE PagUyChl HEMETaUIOB (IO Mepe
YBEJIMUYEHUS 3apsijia AIpa) YMEHbILIAIOTCS, IPU TOM SHEPrUs HOHU3AIUH, CPOJICTBO K DJIEKTPOHY
U JIEKTPOOTPULIATEIBHOCTh B LIEJIOM BO3pAacTarOT. XapaKTepHas HEMETajlaM OKUCIMTEIbHas
AKTUBHOCTb U HEMETAJNINYECKUE CBONCTBA YCUIIMBAIOTCS.

B rpynmax paguychl aroMOB y OJHOTHUIIHBIX HOHOB B OOLIEM YBEIMUYUBAIOTCA,
HEMETAJUIMYECKHUE CBOMICTBA 0OClIa0eBalOT, a MeTajlinueckue Bo3pactatoT. [Ipu nepexozne ot 2p-
3JIEMEHTOB K Op-371€eMEHTaM »JHEprusi HMOHU3AllMM YMEHBIIAETCS, TaK KaK YCUJIMBAETCS
SKpaHUPOBAHUE 3apsAJia SAEP JIEKTPOHAMH, IIPEIIIECTBYIOUIUMHU BHEILIHUM.

Ha cBolicTBa HEMETAIIOB U UX COEIMHEHHMI OKa3bIBACT BIMSHUE KaK MOSBICHHE HOBBIX
MOJYpOBHEH Ha BHEIIHEW 3JIEKTPOHHOI 000J104Ke, TaK U 3alOJHEHHE MOIYPOBHEH BHYTPEHHUX
obomnouek. DnemeHTsl BTOporo mnepuona B, C, N, O, F pe3ko oTnuyaroTcs OT p-3JIE€MEHTOB
HWDKECIEAYIOIMX nepuoaoB. [lpuunHa 3Toro 3akitoueHa B UMEIOIIEMCS Y JIEMEHTOB TPETHETO
nepuoJia cBo60AHOM d-TIoaypOBHE, CHOCOOHOM MPUHUMATH P-3JIEKTPOHBI IPHU UX paclapuBaHUM.
DJeMEeHTHI a30T, KUCIOPOI U PTOp 00J1aAal0T SIPKO BBIPAYKEHHOW CIIOCOOHOCTBIO y4acTBOBATh B
00pa3oBaHUM BOJOPOJHBIX CBSI3€H. DJIEMEHTHI TPETHEr0 M MOCIEAYIOIIUX I[EPUOIOB 3Ty
CIIOCOOHOCTH TEPSIOT.

Brone mepuona y HEMETAJIOB MagaeT CIOCOOHOCTh K OOPa30BAHUIO MOJOXKHUTEIbHBIX
HMOHOB C 3apsA]0M, OTBEUaloIIMM HoMmepy rpymnmbl. Hao6opoT, cnocoOHOCTE K 00pa3oBaHHUIO
OTPHULIATENIHBIX HOHOB BO3PACTAET.

Xoa paGoTsI:

OmnbiT Nel B3anmoneiictBue HaTpusi ¢ BOAOM.

Hamute B dapdopoByro yamiky 10 HOJOBUHBI JUCTUIUIMPOBAHHOM Bojabl. Bosbpmure
MUHIETOM U3 KEPOCHHA KyCOUYEK HaTpHsl, BHICYLIUTE €ro PUIbTPOBAIbHON Oymaroil 1 BHECUTE B
yamky. Kakoil raz oOpasyercs B pactBope? IIpoBepbTe OIBIT, 100aBUB COOTBETCTBYIOILUI
uHaukarop. Kakoil Meran noikeH pearupoBaTth ¢ BOJOM akTuBHee W mouyeMy? Hamuimure
YpaBHEHUE peaklMH. SIBIASETCA JU ATOT MPOLECC OKUCIUTENbHO-BOCCTAHOBUTENBbHBIM? OTBET
OOBSCHUTD.

OnpiT Ne2. OxkpamiuBaHye JIAMEHHU COJIAMHM HATPUS M KaJIHS.

Haneiite B ogHy nmpoOupKy 5 Mil pacTBopa XJIOpUJa HAaTpHs, a B JAPYIyIO CTOJIBKO K€
xJopujia Kajaus. B rmiiaMeHu ropenku TIaTelbHO MPOKAIUTE KEJIE3HYI0 MPoBoJIoKy. CMouunTe ee
pacTBOpPOM XJIOpUJa HAaTpUs M BHECHUTE B IJIaMs Topesikh. B kakoll 1BeT okpacuioch miamsi?
[ToBTOpHTE OMBIT C XJAOPUIAOM Kaius. B kakoil BT okpacuiioch miamsi?

OnbiT Ne3 B3aumopaeiicTBue MeTAJLI0OB € COJISIMH.

[IpuneiiTe B onHy IpoOHPKY 2 MJ pacTBOpa XJIOpHIA IIMHKA, a B JAPYTyH CTOJBKO K€
cyibdara menu. B mepByro 1006aBUTH KycOdeK MeOu, BO BTOPYK — LUHK. YTo Halmonaere?
Hanummure ypaBHEHHS peaklMu, COCTaBbTE€ AJIEKTPOHHBIM OajaHC, YKaXHUTE€ OKHUCIUTEIb WU
BOCCTAHOBUTEb.

OnbiT Ne4 BzaumoneiictBue Maruusi ¢ BoJ0M.



HacpinbTe HEeMHOT0 MOpOoIIKa MarHus B MPOoOUPKY, HAMOJHEHHYIO HA MOJIOBUHY BOJOM.
Pearupyer nu marauii npu komHaTHOM Temueparype? Harpeiite conep:xumoe 10 kunenus. UYro
npoucxoaut? I1o okoH4YaHKIO peaku 100aBbTE MHAUKATOP — KaK U3MeHUTcs 1BeT? CocTaBbTe
YPaBHEHHUS pEaKLMU MarHus ¢ BOJOM.

OnbiT Ne§ JleiicTBMEe KHCJIOT HA Me/Ib.

[Tomectute B poOUpPKY HEMHOTO MEIHBIX CTPYXKEK U MpHIIEHTE pa30aBICHHYIO CEPHYIO
KHUCIIOTY. 3aMETHBIX M3MEHEHU# He mpoucxoaut. [Ipuieiite B mpoOHpKYy HECKOJIbKO Karelb
pactBopa nepekucu Bogopoza. [IpoGupky cierka B3donraiite U HaOIIOAANTE 32 U3MEHEHUSIMHU.
O0bsicuuTe mpoucxosiue sipjaeHus. Hanummre ypaBHeHUs peakiuit

OmnbiT Ne6 CBoiicTBa aMmmuaKa.

Haneiite B mpoOupky 1-2 My BOAHOTO pacTBOpa amMMHaka M J00aBbTe B Hee 1-2 karum
nakmyca. B kakoil mBer oxpacutcs pactBop? Kakumu KHUCIOTHO-OCHOBHBIMHU CBONCTBaMHU
obnamaer NH,OH? Hanuiure ypaBHeHHE AUCCOLUALIMM THIPOKCHIa aMMOHHSL.

OmnbiT Ne 7 KauecTBeHHas peakusi HA CyJb(aT-HOH.

Haneiite B mpoOHMpKy HECKOIBKO Kamelb pPacTBOPHUMOW COJM CEPHOM KHCIOTHI H
no0aBbTe PacTBOP XJopuaa 6apusi. 3auIIUTe HAOIIOICHUS U YKAKUTE I[BET BBINABIIETO OCAJIKA.
Hanummure ypaBHEeHUE peakliuy B MOJICKYJIIPHOM U HOHHOHN (opMax.

JloGaBpTe B mpoOUpKy 1-2 ™M pacTBopa coJIfHOM KuciaoTel. HaGmromaercs nm
pacTBopeHue ocaaka? Caenaiite BbIBOJ 110 pe3yjIbTaTaM OIIbITA.

OnbiT Ne8 Peakuuu o0HapyKeHUsI Ta10TeHU/-HOHOB.

B Tpu mpoOupku Haneiite mo 1-2 mi pacTBOpPOB: B NEPBYIO — XJOpPHAA HATpus, BO
BTOpYIO — OpoMUa Kajus U B TPETbIO — Honuaa kanus. Bo Bce Tpu npoOupku n1o6aBete mo 2-3
KarIu HuTpata cepedpa. Kakoro mnBera nomnydensl ocaaku? Hanumure ypaBHEHHS peakiui.

Tema 3.3. [Ipon3BoaCTBO HEOPraHUYECKUX BelleCTB. 3HAYeHHUe H IPUMEHEHHE B
OBbITY U HA IPOU3BOACTBE

HpaKTI/IKO-OpHeHTHpOBaHHI)Ie 3aJaHUsl 110 COCTaBJICHHUIO XUMHUYCCKHUX peaKHI/Iﬁ C
ydyaCcTuem HCOPTraHNYCCKUX BCIICCTB, HCIIOJIB3YEMBIX JIIA nux I/II[eHTI/I(l)I/IKaIII/II/I n
IMPOMBIINIJICHHBIX croco0oB MOJIYy4YCHMU.

1. KapOokcurepanus

A 3HaKOMO JIM BaM MOHATHE «kapOokcuTepanus»? B TepaneBTHYECKHX 1ENAX UCHOIb3YIOT
razoobpasHoe BemiectBo. Ilo 3Tol mnpuunMHE NOJOOHYI0 METOJIUKY HAa3bIBAIOT «Ta30BBIMU
yKOJIaMu». OTa METOAMKA HUCIOJB3YEeTCsl NSl JIEUEHUS CEepJIeYHO-COCYAUCTBIX 3a00JIeBaHUI,
MOBBILICHUS AJTACTUYHOCTH KOXKU. [lOBBILIEHME cCONlEep)KaHUsl 3TOTO raza B KpPOBU TOBOPHUT O
HeKayecTBeHHOM (yHKuuu KpoBu. Camoe yAMBUTEIBHOE, YTO OHO MCIIONB3YeTCs B TBEPIOM
BUJIE B NUIIEBON MPOMBIIIJICHHOCTH AJII XpaHEHUS W TNEPEeBO3KU MPOAYKTOB: PBIOBI, Msca,
MOPOKEHOTO.

3amanue
Bbi0epuTe o1MH NpaBUIbHBIN OTBET:

1. O xakoM BemiecTBe UIET peub?
A) yriekucinelii ra3
b) xucnopon
B) ammuax

2. KakumMu XuMUYEeCKUMHU CBOMCTBAMH 001a1a€T ATO BEIECTBO?



A) KHCIIOTHBIMH
b) ocHOBHBIMU
B) amdorepupiMu
3. C ueM MOXKET BCTYIaTh BO B3auMOJieicTBUE?
A) ¢ BOJI0ii, OCHOBHBIMH OKCHJaMH, IIIEJIOYaMHU, HEKOTOPBIMHU COJISIMU
b) ¢ BoJ10ii, KUCTTOTHBIMHU OKCHUJIAMHU, IEJI0YaMH, HEKOTOPBIMU COJISIMU
B) ¢ Bo110i1, KUCTOTHBIMH OKCHUJIAMH, KUCIIOTAMH, HEKOTOPBIMU COJISIMU
4. C moMOIIIbI0 KaKOT'0 BEIIECTBA €r0 MOKHO OOHAPYKHUTH?
A) dbenondranenna
B) 6pomMHoIi BOIBI
B) u3BecTkoBO# BOJIBI
5. TlpuBeaute QakThl, KOTOPHIC JOKA3BIBAIOT OTPHUIATEILHOE BIMSHUE JTOTO Ta3a Ha
KEITYT0YHO-KUIIICYHBIN TPaKT YeJIOBEKa.
JTajI0OH OTBeTA:

1 2 3 4
A A A B

5 — IloBhIIeHHOE COJACPIKAHUEC Ira30B B KUIICYHHUKEC BCACT K PACTIKCHUIO KUIICYHHKA,

CTUMYJIMPYCT TEM CaMbIM ICPUCTAIIBTHUKY, BbI3bIBasd 60neBy}o CUMIITOMATUKYy

2. [loBapenHas cos1b

N3BecTHO, yTO B MUpe A00bIBaeTcsa npuMepHo 100 MUUIMOHOB TOHH MOBAPEHHOH COMU B
roj. Ha nuieBbie Hy»X/Ibl pacxoyeTcsi OKOJIO OJJHOW 4eTBEepPTOl YacTH 3Toro koiauuyecrna. Kyna
e UJeT OcTalbHas Colb?

[ToBapeHHass coib COBEPIIEHHO HEOO0XOAMMAa MpPH IMPOU3BOACTBE MSCHBIX M PBHIOHBIX
KOHCEPBOB, OHA WCIIOJIb3YyeTCS B METATYPrUU4eCKOW OTpacid MPOMBIIUIEHHOCTH, NpU
06pa60TKe MCXOB U PA3JIMYHBIX KOK, B IPOHCCCC NPUTOTOBJICHUA MbLIa, UACT AJIA IMOJTYYCHUA
KaJIbIIMHUPOBAHHOW COJZbI, TMpUMEHseTCs B MeauiuHe. OCHOBHOM MOTpeOUTENb CONMM —
XMMHYECKasl OTPacib MPOMBIIUIEHHOCTH. B 3TOl 0051aCcTH UCTIONB3yeTCs HE TOJBKO cama COJlb,
HO U JIEMEHTHI, COCTaBIAIOIIME ee. B mpolecce 31eKTpoiu3a €€ pacTBOpa MOJy4aroT XJOp,
BOZOPOJ M enkui HaTtp. M3 pacTBopa enxoro Harpa mojay4aroT TBEPAYHO ILEIOYb — KayCTHUK.
CoenuHsist BOOOPOJ € XJIOPOM, IOJYy4arOT COJSTHYIO KUCIIOTY.

3agaHue: cocTaBbTE yPAaBHEHUS, ONIUCAHHBIX B TEKCTE PEAKLIUM.

ITAJIOH OTBETA:
3JIEKTPOJIN3 pacTBOpa

2NaCl + 2H,0 2NaOH + Cl,+H,
H, + Cl, — 2HCI

Pa3znen 4
Tema 4.1. Knaccudukanus, cTpoeHne 1 HOMEHKJIATYPA OPraHUYeCKUX BelllecTB
1. 3aganusa Ha cOCTaBJICHHE HA3BaHUI OPraHUYECKUX COCTUHEHHH 10 TPUBUATHLHON WITH
MEXIYHAPOJAHOU CUCTEMATUUECKOW HOMEHKIIAType

1. HazoBuTe mnpuBEIEHHbIE HUXE YIJIEBOAOPOJBI MO MEXKIYHApOJHON HOMEHKIIATYpe
IUPAK:



CH:
|
CHs — CH — CH: — CH— CH3

CH
CH-
|
CH; — CH: — C — CH — CH>OH
| I
CH: CH:s

CHs —CH:>: CH:>: —CHs

I I
CH3; -C — C — CH — CH: — CH3

I I I
CH: CHs: CH:s

JTajI0H oTBeTa: 2,4-TUMETHINICHTaH, 2,3,3-TpuMeTinenTad-1-oi; 3,4,5,5-rerpameTui-

4->THIIrernTa.
2. HazoBuTe mpuBEIEHHBIC HWXKE YIICBOIOPOIBI MO MEXIYHAPOIHOW HOMEHKIIATYpPE

IUPAK:
N CH, — CH,

CH, - CH,~ CH,~ CH- CH,~ CH,~ CH — CH, - CH;
CH;
CH, - CH, - CH - CH, - CH,
CH, - CH - CH, - CH;
CH,;

CH,-CH-CH,-CH, CH,-CH,- CH,

CH, - CH; CH,- CH - CH,
ITajI0H 0TBeTa: 6-MEeTHI-3-3THIIHOHAH; 3-METHII-5-3TUJITeNTaH; 6-METHUJI-2-3TUITHOHAH.
3. Hanmummre cTpykTypHBIC (DOPMYITBI COSTUHEHU 110 WX HA3BAHUSIM:
1) 2,5-numeTniarekces-3;
2) 2,5-numMeTHi-3-HUTPOreKCaH;
3) 2,3-muxJI0prekcaHoBas KHCI0Ta;

4) 2-6pomOyTaH.
9TaJIOH 0TBETA:



CH; CH;
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2. 3agaHMsi Ha COCTaBJICHHE I[IOJIHBIX M COKpALIEHHBIX CTPYKTYPHBIX
OpPTaHMYECKUX BEIICCTB OTMIEIHHBIX KJIACCOB

HanwummmTe mosiHble ¥ COKpaIIeHHbIe CTPYKTYPHBIC (hOPMYITbI:
1) 2,2,A-TpuMeTHIITIIEHTaH
2) 2,3,6-TpuMeTHI-4-3TUIITeITaH
3) 2,5-auMeTHIITeKCEeH-3
4) 2,3-muXJI0preKcaHoBasi KUCI0Ta

9TajIoH OTBETAa:

H H
H | HH | H
CHy cH, " Ny N "
1) Hsc—l—gz—é—cm H—\c—(|:—(|:—(|:—c/—H
CH "'/ l IL rL \H
8 H/|\H
H H
H | H
CHy H >
| H\|/H H\|/H
T AN N
2) Hsc—ﬁ—é—ﬁ—gz—é—cm H—\C—C—C—C—C—C—C/—H
RS EREEY
: 3 O T
H H
H H
|
H H
R Ew,
3 HSC—ﬁ—ﬁ:ﬁ—(H:—CHS H—\C—C—C: —C—C/—H
o] L\
CH, H c
H/|\H
H
Ho cl He—o0 C H H H H
4) \ | H H, H, \ | | | | |
C—E——C——C'—C'—CHs C—C—C—C—C——C—H
/ | /L | ]
0o cl 0 H C H H H

hopmyn



3. 3aagayu Ha onpeneneHne mpocTenel GopMyIbl OPraHMIECKOW MOJIEKYIIbI, UCXOIS U3
AJIEMEHTHOTO cocTaBa (B %)

1. KakoBa ¢Qopmyna coeauHeHHUs, B KOTOPOM MaccoBas J0js kamusi paBHa 0.565,
yraepoaa — 0.087, kucnopona — 0.348?

Irtajon orsera: Ko,CO3

2. BeiBenmute mnpocreinnyro GopMyiny COCIUHEHHS, €CIM HM3BECTEH €ro 3JEMEHTHBIN
COCTaB:

a) yranepoza 0.273 (27.3%) u xucnopona 0.727 (72.7%)
6) kanpius 0.811 (81.1%) u azota 0.189 (18.9%)
B) Hatpus 0.176 (17.6%), xpoma 0.397 (39.7%) u xucnopona 0.427 (42.7%)

Jrasion oTBeta: a) COy; 6) CazNy; B) Na,Cr,07

3. Haiimute mMonexkynsapHyto GopMyly COSTUHEHHS a30Ta ¢ BOJIOPOJIOM, €CIIM MaccoBas
JI0Jis BoJopoaia B HeM paBHa 12.5%, a oTHocuTeNbHAs IUIOTHOCTH MMApPOB ATOTO BEIIECTBA IO
BOJIOPOJly paBHa 16.

Ortajon orBera: (NHy), mmm NoH,

4. IIpu cropanuu 3,636r BemecTBa oOpasyercs 8 T yriekuciaoro raza u 4,3632 r BOJIbI.
Macca 1 monp gaHHOro BemiecTBa paBHa 60r. YCTaHOBUTH MOJIEKYJISIPHYIO (OPMYIy JTaHHOTO
BEIIECTBA.

Jranon orBera: C3HgO (C3H;OH)

5. Onpenenure MOJEKYJIsApHYIO (OpMyIy s]a IIMAHCKOH MYIIKH KaHTapUAWHA, €CIIU
MacCOBBIE JIOJIH 3JIEMEHTOB B HEM cOCTaBIsAOT: 61,23% (C), 6,12% (H), 32,65% (O).

9rtagon orBera: C1gH1o04

Tema 4.2. CBolicTBa OPraHUuvYeCKUX COeTUHEHH N

1. 3agaHmsi Ha COCTAaBJIEHHE YpPAaBHEHHI XUMHUYECKHUX PEaKUUd C y4dacTUEM

OpPTaHMYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHHSI.

Hanumvre ypaBHeHUS peakiinii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIICTYIOIITNE

MIpeBpaICHHUS:
Zn, t HBr Na,>pup Cr;03, t
1,3-muxsmopmpornian — X3 — X 3 X4 — CgHsCH(CH3),

B ypaBHeHuUsIX npuBenuTe CTPYKTYpHBbIE (POPMYIIBI OPraHUYECKUX BEILECTB.

ITaJI0OH OTBETA:

2 /\/Br +2Na —>= _ "~~~ +2NaBr



2. 3ajaHusi Ha COCTaBJICHWE YpPaBHEHUN XHUMHUYECKHUX PEAKIUN, WILTIOCTPUPYIOIINX
XUMHYECKHUE CBOICTBA C YUYCTOM MCXAHU3MOB IMPOTCKAHUA JaHHBIX peaKHHﬁ U T'€HETUYECKOU
CBSI3U OPTraHUYECKUX BEIIECTB Pa3HbIX KJIACCOB

YcTaHOBUTE COOTBETCTBHUE MCKAY pCarupyromuMi BCUICCTBAMU U YITICPOACOJACPKAIIUM

IPOJIYKTOM, KOTOPBIN 00pa3yeTcs MpU B3aUMOJICHCTBUU ATHX BEIIECTB: K KAXKIOH IMO3UIIHH,
0003HaYeHHON OYKBOH, MOA0EPUTE COOTBETCTBYIOMIYIO MO3UIINI0, 0003HAYCHHYIO TN POH.

PEATHMPYIOIINE BEHIECTBA

TPOJIYKT B3AMOJIENCTBUA

A) yKcycHas KUCJIOTa U KapOOHaT HaTpus;

B) MypaBbuHas KHUCIOTa M THIPOKCUI HATPUS;
B) MypaBbuHas KHCIIOTA M THIPOKCU

meau (1) (mpu HarpeBanun);

I') sTaHON M HATpPHIA.

1) nponuoHaT HaTpus;
2) 3TUNAT HATPUS;

3) dopmuar memu (11);
4) dopmuaT HaTPUS;
5) anerat menu (11);
6) yrIeKHCIbIi ras.

TaJI0H oTBeTa: 6462

3. PacueTHbIe 3aJaYvM 110 YpaBHCHHUAM pCaKHI/Iﬁ C Y4aCTUEM OPraHUYCCKHUX BCIICCTB.

1. Bpruuciure o06beM (H.y.) BOAOPOJA, BBIIEIMBIIETOCS MpPU B3aUMOJEHCTBUU 46 T

sTaHo’ia ¢ 46 T METANIMYECKOTO HATPHSL.

Jrtasion orBera: O6beM Boopoaa onpenenum mo gopmyne: V=V n.

COCTaBI/IM YpaBHCHHC PCAKIIUU:
2C,Hs0OH +2Na — 2C,Hs0ONa + H»1

1) BerauciauM KoandecTBO BCIICCTBA CIIMPTAa W HATpHUAd B HUCXOAHBIX HABECKax II0

dopmyne:n=m/M

N(CoHsOH) =46 / 46 = 1 monw; n(Na) =46 / 23 = 2 Mo7b.
N3 ypaBHeHMsI peakuuu creayer, 4TO CHUPT M HAaTpUd pPEarupyroT B MOJSPHOM

orHomrenuu 1:1 ,1.e. N(C,HsOH) = n(Na).

CrnenoBarenbHO, HaTpuil B U30bITKE. PacueT Besiem mo crupry.

2) U3 ypaBHEHUS peaKiluH CIEAyeT:
n(Hz) = 0,5 n(C,HsOH); n(Hz) = 0,5 (MoJb);
V(Hp) =22,4 % 0,5=11,2 ().

4. JlabopaTopnasi padora Ne3 «llomyuenue 3TuineHa U H3y4eHHE €ro CBOMCTB

I.Ieﬂ]:: 3aKpCIJICHUC 3HAHUH O CBOMCTBAaX HCMPEACIbHBIX YTJIICBOAOPOAOB: CITOCOOHOCTH alIKEHOB
BCTYIIATh B pC€aKIWU ITPUCOCAUHECHUA, OKUCIICHUS, TOPCHUS; U3YUCHNE KAQUYCCTBECHHBIX pealcunﬁ Ha

HEMPEACIBbHBIC YTITICBOAOPOABI.
Teopus

OTHUIIEH - C2H4 ABIIACTCA HpOCTeﬁIHI/IM OpeACTAaBUTCIIEM HCIPCACIILHBIX YIJICBOAOPOAOB C

onuoy neorHoH cBaA3e0: CHo= CHo.
IHony4yenne.

1. B npomviuinennocmu 3TUIIEH BBIACNSIOT M3 Ta30B KpeKHWHra (paciuerieHus) HedTu.

Baxneiimmii cmoco® mMonMydeHHs DJTUIICHA
KaTaJIn3aTOpPOM:
CHjs- CH3—+ CH,=CH, + H»

ACTUAPUPOBAHUC JSTaHa HaJ HHUKCICBBIM

2. B nabopamopuu MOMy4aroT JETHApATAIMCH STHJIOBOTO CIUPTa (OTHICTUICHUE BOJIBI).
BoszneiictBue BomooTHuMaromux cpeactB (koHn. H»SO,) Ha onHOATOMHBIE CHUPTHI TpPU




3.

BBICOKOW TeMIleparype, MPUBOAUT K OTIICIUICHHIO MOJIEKYJBI BOJBI M 0Opa30BaHUIO JBOHHOMN
CBSI3H:
CH3- CH,OH — CH,=CH, + H,0O
B co3manuy ABOMHOW CBSI3W MEXKIY JIByMsl aTOMaMM yIJIepoja Y4YacTBYIOT JBE Maphl
AJIEKTPOHOB, TIPUYEM OJIHA CBSI3b — MPOYHAS, a APYyras CBA3b cliadas, JETKO pa3phIBACTCs, YTO U
OOBSCHSIET HEHACHIIICHHBIX XapaKTep OPraHUYEeCKUX COCAMHEHUH C JABOMHOW CBS3bIO U
CKa3bIBACTCS Ha UX XMMHUYCCKHUX CBOMCTBAX.
. Tak, nansg HeOpemenbHBIX YIJICBOJAOPOJOB pslla dSTHUJICHA
NMPUCOETUHEHNS], KOTOPbIE MPOTEKAIOT C Pa3pbIBOM JBOMHOM CBS3H.
1. Peakyus euopuposanus: CH;=CHy+ H;—CHs- CH3
2. Peaxyus canoeenuposanus: CH,=CHy+ Br, = CH,Br - CH,Br
[Ipu B3anMoIeCTBUM C aIKCHAMH OpOMHasi BOJa 00ECIBEUNBACTCSI, [TOITOMY PEAKIIHS C
OpoMHOIi BOIOH SIBISETCS Ka4eCTBEHHOM Ha HENpEIeIbHbIE YIIIEBOAOPOIBI.
Peakyus cuopoeanocenuposanus: CH3 — CH=CH,+ HBr—=CHs- CHBr - CH3
[IpucoenuHeHue raJoreHOBOAOPOIOB K aIKEHAM MPOUCXOIUT 10 npaesuiy Mapkoenukoea:
aTOM BOJOpOZa MPHCOEAHHSETCS K Oojee THMIAPUPOBAHHOMY aTroMmy yriiepoja (IIpH KOTOPOM
OoJibllle  CONEPIKUTCS aTOMOB BOJIOPOJia), a TajoreH - K MEHEE THUIPHUPOBAHHOMY aTOMY
yriepoja.
4. Peakyus cuopamayuu: 3TE€H, TPUCOCTUHSS BOLy, 00pa3yeT STUIIOBBIN CIHPT.
CH,=CH,+ H,0—+CHs- CH,OH
Il. Peakuuu oKucJIeHUS
1. Peaxyus 2operus: alKkeHbl TOPT ¢ 00pa30BaHUEM YTIEKUCIOTO ra3a U BOJBI.
C,oHy + 30,—2C0O5 + 2H,0
2. Peaxyus oxucienus: 3TUICH OKUCISIOTCS BOJHBIM pacTBopoM KMNO4 10
STUIICHTINKOJIA:
CH,=CH; + [O] + HOH —= CH,OH — CH,OH
Peaknus ¢ KMNOgsBisieTcst KaueCTBEHHOM peakuel Ha HelpeAelibHbIE YTIeBOA0POIbI, T.K.
(G1OoNEeTOBBIN PacTBOp MEpMaHTaHaTa Kalus B X0JIe PEAKIIUUA 00ECIIBEUHBALCTCSI.
I1l. Peakuuu moJiuMepu3anmu.
7. Peakyus nonumepuzayuu NpoTeKaeT 3a CYET pa3pbiBa KPATHBIX CBS3EH, ¢ 00pa3oBaHUEM
BBICOKOMOJIIEKYJISIPHOTO COEMHEHHs (TTOIMMEpa).
nCH2=CH2—> (-CHz-CHz-)n

XapakTepHbl PeaKkuuu

OobopynoBaHue: NpoOUPKH, MPOOKA C Ta300TBOJAHOMN TPYOKOM, IITATHB, CIIMPTOBAs TOPEJIKA, CIIMYKH.
Peaktusbi: C;H;OH, H,SO,(koHi1.), mecok, 6pomuas Bozaa (Bry), KMnQO,.

Xoa padoTbl
C mpaBusiaMu TEXHUKHU 0€30TIACHOCTH 03HAKOMIIEH(2) ¥ 00SI3yI0Ch WX BBITIONHSTH.

Ne | Yro genamu? Yro "HaOmoganmmu? YpaBHEHHE peakuu BriBoab1
1L [Monyuenue CoHs0H —=C3H41 + H20. B xome peakuun
STUIIEHA. KOHIIEHTPHUPOBAHHAS
SoHR Ly cepHasi KHCIIOTa
B npoOupky Hanmnm | Bei# cmpr) sabHpaeT BOTy H3
1 MO 3TUIOBOTO HSO, P y
CIINPTA, B
crupTa 5
pe3ysbTaTe
OCTOPOXKHO
oOpa3syercs ITUJICH.
mobaBpTe  6-9 M
o Takyto peaxkiuto
KOHIICHTPUPOBAHHOU
o HA3bIBAKOT —
CEpHOM KHUCIIOTBI.
peaxiust
3areMm BCBITIAIN
JICTUIpaTaIHH.
HEMHOT'O




MPOKAJICHHOTO TTeCKa
(ITOOBI
MIPEIOTBPATUTH
TOJTYKH  JKHJIKOCTH
pu KUTICHUN ).
3aKpeuUTH  TIPOOUPKY
npoOKoit c
ra3o0TBOJIHOU
TPYOKOM, 3aKpernuin

ee B INTaTUBE U
OCTOPO’KHO Harpeiu
COJICPKUMOC
MIPOOHPKH.

B mpobupxke HaunHaeTcs
BBIJICJIATHCS I'a3 - THIICH.

2.M3y4yeHne CBOWCTB
STHUJICHA.

B nmpyryto mpobupky
HaJIWIH 2-3 MI
OpOMHO¥ BOJIBI.
Onyctunu
ra300TBOIHYIO
TpyOKy mepBoit
MPOOHUPKH A0 JTHA
npoOUpPKH C
OpOMHOI BOJION U
IPOITyCKaJlK yepe3
He€ BBIICIAIOIIUICS
ras.

H,S0, (xoH11. )|

IIpu nponyckanuu rasa 4yepes
OpOMHYIO BOJY, IPOUCXOUT
obecrBeurBaHre OPOMHOM
BOJBI.

HzC:CHg + Br, — CH,Br — CHzBr

B xone peakiuun
MIPOUCXOJIUT
OKHCJIEHUE 3TUJICHA
OpOMHOH BOJIOM 110
JIBOMHOM CBSI3U.

OO6ecBeunBaHue
BOJIHOTO  pacTBOpa
OpOMHOH BOIBI —
KavyeCTBCHHAS
peakIis Ha aJKeHbI!

B Tpetbio mpobupky
HaJIWUIHN 2-3 M
pa30aBIEHHOTO
pactBopa KMnOy,,
MOJIKUCIIEHHOTO
CEpHOM KUCIIOTOU, U
HPOITYCTUIIN Yepe3
HEro Ta3 - 3TUJIEH

[Ipu mpomyckanuu rasa uepes

MOJTKUCIICHHBIH pactBop
KMnQO,, MIPOUCXOUT
obecrBeUnBaHUE pacTBopa

KMnO,.

3CH2=CH2 + ZKMnO4 + 4H20 =
3HO-CH,—CH,—OH + 2KOH +
2MnO, peaxius Baraepa

Kectkoe okucieHue:
5C,H4+12KMnQO4+18H,50,—
10C02+6 KzSO4+12 M nSO4+28 HZO

B xome peakuuun
MIPOUCXOJIUT
OKHCJIEHHE DSTHJIEHA
ITOJIKHCJIEHHBIM
pacTtBopoM
TiepMaHraHarTa
KaJusl.
OO0ecuBeunBanue
BOJHOTO  pacTBOpa
mepMaHTraHaTa -
KadeCTBEHHAs
peakITis Ha aJTKeHbI!




Brigensromuecs ras C,H,+ 30, — 2CO,+2H,0. OTuieH TOPUT

TIEPBOY MPOOUPKH e SIPKUM  CBETSIIAMCSI

HOOOXKIJIHN. BBIH CIUPT) : III1aMCHEM, qTo0
H,S0, ‘ TTOKa3bIBAET

CBSI3EH.

OThWieH Ha BO3AyXe TOPHT
SAPKUM CBETSIIUMCS TUIAMEHEM.

OOwmuii BBIBOA: Ha JaHHOH 1abopaTopHOH padoTe MBI HAYYWIIHCH MOJYYaTh B JIAOOPATOPHM 3THUIICH
peakuuen JeruapaTauudy CIHUPTOB; U3YYWIM XHMHUYECKHE CBOMCTBA 3TWJIEHA, a MMEHHO, ACHCTBUE
STHIIEHA Ha OPOMHYIO BOJIY Y TIOJIKACIICHHBIN PacTBOP MEPMAaHTaHATa KaJHs.

Bonpocsl u 3a1aHu

1. B yem paznuune MeXay G- U T- CBS35AMU B MOJIEKYJIE ITHIIEHA?

2. IToyeMy 3TUJIEH OTHOCUTCS K HEMPEACIIbHBIM YIJIEBOI0pO1aM?

3. Kakue peakiuu Ha3bIBalOTCS: a) THJIPUPOBAHUEM; O) AETUAPUPOBAHNEM; B) IOJIUMEpU3auen?
4. Kakue peakuuu sBJISIOTCS KaUeCTBEHHBIMU PEAKIMSAMU Ha HENpeAeIbHbIE YTIEBOAOPOIbI?

5. Yro oO1iiee u B 4eM OTIMYNE XUMHYECKUX CBOMCTB MeTaHa (aJIkaH) U dTUJICHA (aJIKeH)?

Tema 4.3. Oprannyeckue BelecTBa B JKU3HEAEATEILHOCTH YeJI0BeKa.
IIpou3BOACTBO M MPUMEHEHHE OPraHUYeCKHUX BelleCTB B IPOMBIILICHHOCTH

IIpakTHKO-OpMEeHTHPOBAHHBbIE 3aJaHMSl TI0 COCTABJICHUI0 XHMHUUYECKHX pEaKIHil C
y4acTHEM OPTaHMYEeCKUX BEIIECTB, HCIOJIb3YyEeMbIX MJisi WX HACHTUPUKanuu B OBITYy U
MPOMBIIIICHHOCTH.

MoJoyHas KHCJI0TA

[TpoMeKyTOUHBIM MPOJYKTOM OOMEHa y TEIJIOKPOBHBIX KMBOTHBIX SIBISETCS MOJIOYHAS
KHCIJIOTA. 3amax 3TOW KHUCIOThl KPOBOCOCYILIME HACEKOMbBIEC YIIABIMBAIOT HAa 3HAUYUTEIbHOM
PacCTOSIHUHU.

3amanue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. YcranoBute GOpMyITy MOJIOYHOW KHUCIOTBI, KOTOpasi TTOMOTAaeT HACEKOMBIM HAXOJUTh
TETJIOKPOBHBIX KUBOTHBIX, €CJIM MACCOBBIC JIOJH JJIEMEHTOB B HEH COCTABJISIOT: YIJiepoaa —
40,00%, Bomopona — 6,67%, kucmopoaa — 53,33%.

3. CoctaBbTe CTPYKTYypHYIO (OPMYITy MOJOYHOW KHCIOTH. HazoBute KHCIOTY IO
HoMmeHknarype UIOITAK.

4. Ha ocHOBaHMM CTpPOEHMSI MOJOYHON KHUCIOTBHI CIENAalTe BBIBOA O €€ XMMHYECKUX
CBOMCTBax.

Jrajson orBera: 1. J[ns KoMapoB MpH BBIOOpE <« KEPTBBD) HMMEET 3HAYCHHE 3armax
YeJIOBeKa M TeMmIeparypa ero tena. MojioyHas KHCIIOTa — OJTHO M3 CaMbIX NMPHUBIIEKATEIbHBIX
COEJIMHEHUH U3 MOTa 711 KOMapoB,

HaJIH4uc KpaTHBIX




2. C3HesO3

0
H,C—CH—C
| \
3 OH OH

2'FI/I,I[pOKCI/IHp0HaHOBaﬂ KHCJIOTa
4, HpOfIBJ’IHeT CBOMCTBa OAHOATOMHOI'O CIIMPTA, Kap6OHOBBIX KHCJIOT.

AneTrnjieH

OxHUM M3 CaMBIX PacIpOCTPAHEHHBIX CIOCOOOB CBAPKH IUIABJICHUEM SIBIISIETCS Ta30Bas
CBapKa, KOTOpas IPOU3BOAMUTCS C OOpa30oBaHMEM Tra30BOr0 IUIAMEHM B KaHallaX CBapO4HOMN
ropenkd. (OOpa3oBaHME Ta30CBAapOYHOrO IUIAMEHHM HEBO3MOXKHO 0e€3 raza aleTHIIeHa.
TexXHUYECKUH alleTUIICH MOTYYaroT U3 KapOuaa KaIbIus.

3aganue

1. OObscHuTe, Kakol (PU3NYECKHI MOKa3aTelb MO3BOJISIET KCIOJIB30BATh AlETHIICH IS
CBapOYHBIX padoT;

2. CocTaBbTe ypaBHEHHE PEaKIMU MOTyYCHHS alleTUIICHA,

3. CocTaBbTe ypaBHEHHE PEAKIIUU TOPEHUS allCTHIICHA;

4. Bpruuciaure oOBEM alleTHUIEHA NOJYYEHHOro M3 KapOuja kaiblus maccod 128 r,
coaepxaniero 5% mnpumecei, ecid BBIXOA aneTwieHa coctaBisieT 80% oOT TeopeTHdyecKu
BO3MOKHOTO.

Jranon orBera: 1. Ona oOnagaer 1AByMs Clla0bIMH BOJOPOJHBIMHU CBSI3IMH U
BBICOKOOHEPTUYHON TPOWHOM CBSI3bI0 MEXJIYy aroMamu yriepoga. VIMEHHO STH CBOMHCTBa
MO3BOJIUJIN MCIIOJIB30BATh a3 PU MPOBEICHUHU CBAPOUHOM TEXHOJIOTHH.

2. CaC, + 2H,0 — Ca(OH)z + CoH»
3.2CyH, 45 O, — 4C0O, + 2H,0
4.34,05n

ben3oiiHas Kucaora

KirrokBa 1 OpycHHKa MOTYT OY€HbB JIOJITO XPAaHUTHCS B CBEXKEM BHJE 0e3 caxapa, Tak Kak
ATOMY CIIOCOOCTBYET HAIMUME B HUX MPEKPACHOTO KOHCEPBAHTa — OCH30MHOMN KHUCIOTHI.

3aganue: YCTaHOBHTE MOJCKYISPHYIO (GOPMYyNTy KHUCIOTHI, €CIM MAacCOBBIE JOJH
3JIEMEHTOB B HEH COCTABIAIOT: yriepoaa — 68,85%, Bogopoaa — 4,92%, kucnopoaa— 26,23% (M
=122 r/momnb).

Jranon orBera: C;HgO,

Paznea S
Tema 5.1. Kunernueckue 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKIUi

1. JTaboparopHas pabota Ne4 Ha BbIOOp:
— «OmnpezneneHne 3aBUCUMOCTH CKOPOCTH PEAKLIMU OT KOHIEHTPAIMK PEarupYIOIIMX BEIIECTBY;
— «OmnpezneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPATYPBI».

JlabopaTtopnast pabota Nod
Tema: CKOpoCTh XUMHUYECKOW pEAKIIUU
Onpenenenne 3aBUCUMOCTH CKOPOCTH PEAKIUH OT KOHIIEHTPAIMK pearupyronmx
BEIIECTB



Omnplt 1. 3aBUCUMOCTD CKOPOCTH PEAKLIUK OT KOHLIEHTPALUU XUMUUYECKUX BEILIECTB.

[lens pabotel: Ha ocHoBanum peakiuu B3aumoaenctBus NapS,03 ¢ HoSO,4 niccnenoBats
BJIMSIHUE KOHLIEHTPALIMK PEArUPYIOLINX BELIECTB HA CKOPOCTh XUMHUUYECKOM peaklinu.

Na,S,03 + H,SO4 = Nap,SO4+ S| + SO21 + HO

PeakTuBBI U MaTepuanbl: pacTBOP THOCYIb(aTa HATPUs, BOAA, PACTBOP CEPHOM KUCIOTHI.

OO6opynoBaHMe: TPU CYXHUX KOJIOBI, CEKYHIOMED.

XoJ1 paboTHh:

[TpuroroBuIM TpH CyXuX NMPOHYMEPOBAaHHBIX KOIOBL. B mepByro BHecian 5 mi pacTBopa
tuocynbgata Hatpus U 10 mut; Bo BTOpyIo — 10 Mut THOCYIb(aTa HATPUSA U S5 MIJI BOJBI; B TPETHIO
— 15 M THOCYIB(haTa HATPHSI.

3areMm B kos10y Nel BHOCuiM 5 M1 4 % - HOTO pacTBOpa CEpHON KUIIOCTHI, OJHOBPEMEHHO
BKJIIOYAJIM CEKYHJIOMEp: BCTPsAXHBasi KOJOy, CIeWIN 3a MOSBICHUEM MYTH B KoJIOe, Jiepxka ee
Ha ypoBHe riua3. [Ipu mosBieHMM ManeWlled MyTH OCTAaHABIMBAIU CEKYHJIOMEpP, OTMEdaan
BpeMs. [Iponenanu emie psii aHAJTIOTUYHBIX OIBITOB.

Pe3ynbTarhl ONBITOB 3aHeCHH B Tabuuny 1.

TabGmuia Nel.
Ne Komunuectso KonunuectBo KonuuectBo pactBopa Bpewms OTHOCHTENbHAS
NpOOUPKH | pacTBopa H,0 (mi) H,SO, (M) peakiuu t, C | CKOPOCTh peaKIuu
N328203 V=1
(M) c

1 5 10 5 160

2 10 5 5 130

3 15 - 5 20

[To monyYeHHBIM IaHHBIM MOCTPOMM Tpaduk | 3aBHUCHMOCTH CKOPOCTH PEAKI[MHA OT
MOBBIIICHUS KOHIIEHTpauu pactBopa NayS;O3 (min).
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PHUC. 2 3aBMCHMMOCThL YCMNOBHOM CKOPOCTH PEaKUMKM OT KOHUEHTPAaLMK

BeiBOa:

C yBenmueHueM KOHIEHTpaIuu pactBopa NaS;03 n ymenbienneM HyO oTHOCUTEIBHAS
CKOPOCTb pPEaKIIMH BO3paACTaET.

OmnpIT 2. 3aBUCMMOCTB CKOPOCTH PEAKIIMM OT TEMIIEPATYPHI

Ienb pabGoTbl: HaiiTh 3aBUCUMOCTH CKOPOCTHM PEAKIIMU CMECH pPacTBOPOB OT
TEMIEPATYpPHI.

PeakTuBBl 1 MaTepHalbl: pacTBOP THOCYNIb(aTa HATPUS, PACTBOP CEPHON KHUCIOTHI.

O6opynoBanue: nBe OoJsible MPOOUPKH, MEpHas Koiba, BoAsHaAs OaHs, TEPMOMETD,
CEKYHJIOMED.

Xo1 paboThl:

3aBUCHUMOCTh CKOPOCTH PEAKIMH OT TeMIIepaTypbl MOKHO HaOmIOgaTh Ha TOU IKe
CUCTEME

Na,S;03 + H,SO4 = Na,SO4+ S| + SO,1 + H,O




Jliis ombiTa OBUTM B3SITHI JBE OoJbIue MpoOupku. B ogHy u3 HUX MbI Hamwiud 10 mi
pactBopa Tuocyiabhara HaTpus, B 1pyryto — 10 mit 4% - HOTo pacTBOpa CEPHOM KUCIOTHI.

3anucanm KOMHaTHYIO Temmepatypy. Cnmnm copepkuMoe MNpoOHpPOK B KOOy,
OJIHOBPEMEHHO BKJIIOUMB CEKYHJIOMEP U OCTAHOBMB €r0 IPH MOSBICHUU €1a00ii, eBa 3aMETHON
MYTH.

[ToBTOpMIM ONBIT JBAXKABI C TEM >K€ KOJMYECTBOM THOCYJIb(ara HATPUS U CEpHOU
KHUCIIOTHI, MPEABAPUTEIHHO HATPEB MPOOUPKY C PACTBOPOM HA BOJSHOW OaHEe J0 TEeMIEpaTyphl
Ha 10 u 20 C BbIIIe KOMHATHOW. 3a TeMMEPaTypor CIEAWIN MO TEPMOMETPY, OMYIIEHHOMY B
IIPOOUPKY C paCTBOPOM COJIH.

Pe3ynbTathl ONbBITOB 3anucanbl B Tadnuie Neo2.

[To monmyYeHHBIM NaHHBIM TIOCTPOEH TrpaduK 2 3aBHCUMOCTH CKOPOCTH PEaKIHMH OT

TeMIepaTyphbl.
TaOmuia Ne2.
Ne Temne- | KommuectBo | KommuecTtBo Bpems OTtHocuTenbHas TemnepatypHbIit
OmbITa | paTypa pacTBopa pacTBopa MOMYTHEHUS CKOPOCTB peakiuu | Kod(pPHIUEeHT
OIBITa Na,S,03 H,SO4 (M) pactBopa t, ¢ V=1l ¥
t,C (M) ¢t
1 10 10 33 0,030 0,848
2 10 10 28 0,035 0,678
3 10 10 19 0,052 0,763

[Io monmy4yeHHBIM NaHHBIM TOCTPOEH TrpaduK 2 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
TeMIEPaTyphl.

3aBMCHMMOCTb CKOPOCTU peakumm oT
Temnepartypbl:

7 T —)T
a) HopmasibHanA; 6) aHoManbHasA; B)dbepMeHTaTuBHanA

I'padux 2
BriBo:
C yBenu4eHHeM TeMIepaTyphl, CKOPOCTh PEAKIIUN YBEITHUUBACTCS.

Omnpit 3. BiiusiHue NOBEpXHOCTH pa3jiea pearupyonx BelecTB Ha CKOPOCTh PEaKIuu B
reTepOreHHON CUCTEME

[lenb pabotel: HaliTu 3aBHCHMOCTH CKOPOCTH PEAKIIMH B I'€TEPOT€HHOW cHUCTEeME IO0J]
BJIMSIHUEM TTOBEPXHOCTH pa3jiesia pearupyromux BeecTs.

PeakTuBbI 1 MaTepHalibl: MeJl, COJISIHASI KUCIIOTA.

Ob6opynoBanue: puIbTpoBasIbHAs Oymara, ABe MPOOUPKHU, CEKYHIOMED.

X0/ paboTh:

B3suin 1Ba HEOONBIINX OAMHAKOBBIX Kycouka Mena, npuonusurensHo mo 0,5 r. Oaun u3
HUX TMOJOXWIA Ha KycoueK (HUIbTPOBAHHON OymMarn M M3MENbUYWIM B MOpOUIOK. B aBe
NpOOUPKH HAIWIM 1O 5 MJ pa30aBIeHHOI COJISHON KHUCIOTHI U BHECIHM B HUX OJHOBPEMEHHO
HABECKU Mella: KyCOo4YeK — B OAHY MPOOUPKY, MOPOIIOK — B JIpyryt0. OTMETHIN BpeMsl, KOTOpPOe
NOTpeOOBaIOCH IS TIOJIHOTO pacTBopeHus mena (t = |, C).

Pesynprar: B mpoOupke, Kyma TMOJOXKWIUM HE HM3MEIbYEHHBIM KyCOYEK, pEeaKIIHs
IIpoTeKajga ropasfo MEUIEHHEE YeM B JAPYroil, Kyla MOMECTHIM pa3MeIbYeHHbIN MOpOoIIoK. B
MIEPBOM CJIy4yae COJISTHOM KHCJIOTe MOTpeboBaioch OOJbllle BpeMEHHU, 4TOObI MPOIUTATh BECh




Mmen. Peakuus kpaiiHe HeTpeOoBarenbHa. Vet mpu koMHaTHOW Temmepatype. HeoOs3arenpHa
CWJIbHAsI KOHLEHTpalus KucaoTel. OGpasyercs coib ¥ Boja. Briaensercs yriaekuciblii ras.
YpaBuenue peakuuu: men - CaCOs u consnas kuciaora — HCI.

CaCO; + 2HCI = CaCl, + H,0 + CO21
BeiBo:
Peakuust B reTeporeHHON CHUCTEME TPOUCXOIUT TeM OBICTpee, 4eM OOJbIIe IUIONIAlb
COIIPUKOCHOBCHUA PCArupyromunx BCUICCTB.

OnpiT 4. Briusinue cTeneHy CMEIIeHNs pearupyroluX BelecTB Ha CKOPOCTh
rETEPOreHHON XMMUYECKOW pEaKIUU

[lenb paGotel: Onpenenuth YpOBEHb BIUSHUS CTENEHH CMELICHHUS pPearupyroimx
BEILECTB HAa CKOPOCTb I'€TEPOr€HHON XUMUYECKOM pEeaKIUu.

PeaxtuBbl u matepuansl: HUTpat cuHNa(ll), noaum kamusi.

O6opynoBaHue: MECTUK, CTYIKA, TUTIETKA.

Xo paboTh:

B cyxoil crTymke OCTOPOXKHO CMEHIIA, HE pPacTUpas IECTUKOM, HECKOJIBKO
KpuctainkoB HuTpara cBuHua (I1) m mommpma xamms. Oxpac cMecH He HM3MEHHICS. 3aTeM
SHEPTUYHO PACTEPNI KPUCTAILIBI MecTUKOM. Halmiomanu w3MeHEHHe OKpaca Ha YKEeITOBATHIN
OTTeHOK. /[00aBUIM MUIMETKON K CMECH HECKOJbKO Karelb BOJBI M €lle pa3 pacTepiu, CMECh
MOMEHTAJIFHO OKPACHJIACh B SIPKO — JKEJITHIHN IIBET.

OObscHeHHE TMPOBEACHHOMY OMNBITY B LejdoM: Ha Hayanmo ombiTa B CyXOM U
HEU3MEJIBYCHHOM BHJIE BEIIECTBA IUIOXO B3aUMOJICHCTBOBAIM, TaK KaK WMEIH Mo
MOBEPXHOCTh CONMPHUKOCHOBEHHA. Kak TONBbKO MX Hadajal TOJIOYb B OJIHOM CTYIKE, peaxius
nomnpia HemHoro Jydme. I[locime Toro, kak m00aBWIM BOAY, PAacTBOPEHHBIC BEIIECTBA
B3aMMOJICHCTBOBATN MOJHOCTBHIO, B pe3yJbTaTe MPOU3O0ILIA MOJTHAS Peakius ¢ 00pa3zoBaHUEM
BEIIECTBA C APKO-)KEJITHIM IIBETOM.

VYpauenue peakuuu: Hurpar cBunia - PO(NO3), u fiogun kamus - 2KI.

Pb(NO3)2 + 2KI1=Pbl, + 2 KNO;

BoiBoa: Peakiusi B reTeporeHHON CUCTeME MPOMCXOAUT TeM OBICTpee, ueM OOombIile

CMEIIICHNE PearupyIoNnuX BEIIECTB.

2. IIpakTMKO-OpMEHTHMPOBAHHbIE TEOPETHYECKHE 3aJaHUsl Ha aHaIu3 (PaKTOpOB,
BIIUSIOLINX HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peakuu

1. TIlpemnoxxute crnocoObl YCKOPEHHs pa3loKeHUs OBITOBBIX OTXOJIOB, MCIOJb3Ys
U3y4eHHbIE BaMU (haKTOPBI, BIUSIONIME HA CKOPOCTh XMMHUYECKOH peakiuu. OTBeT 000CHYMHTe.

JrajqoH orBera: CopTHpoBKa (pa3Hble BeEIIECTBA pas3iaraloTcs ¢ PasIU4HOM
CKOPOCTBIO);

Cxeub (BIMSHHME TEMIEpPATyphl), BBIICISIOUIYIOCS MPH STOM TEIJIOBYIO JHEPIHIO
UCIOJIb3YIOT, HATIPUMED ISl TOA0TPEBA BOBI.

N3menpuenue (yBeqndeHHe MI0MAAN COMPUKOCHOBEHHUSI BEILIECTB).

2. IToyeMy CKOpOCTb peaKI FOPEHHUs BEIIECTB B KHCIOPOie OOJbIle, YeM B BO3ayXe?
Jdrajion orBera: B Bo3gyxe kucnopoga Bcero 21%, coorBercTBeHHO B uucToM O)
BEILIECTBO CrOpacT ObICTpeEe.

3. U3 mpemyio)keHHOTO TepevHsl BHEIIHWX BO3JCHCTBUN BBHIOCPUTE BCE BO3JICHUCTBHSA,
KOTOpPBIE MPUBOJAT K YMEHBIICHUIO CKOPOCTH PEAKIIMH STHIIEHA C BOAOPOIOM.

1. Ilonmxkenue TemnepaTypsl.

2. YBenuyeHrne KOHUECHTPAUK YTHUIICHA.



3. Ucnonb3oBaHue KaTaian3aropa.

4. YMeHbllIeHHE KOHIIEHTPALlUU BOJOPO/a.

5. IloBeIllIcHNE NABICHUS B CUCTEME.
9TaJjioH oTBeTa:14

4. U3 npeasiokeHHOTO IEpedHsl BbHIOEpUTE BCE IMAaphl BEUIECTB, CKOPOCTh PEAKIMH B
KOKIOW U3 KOTOPBIX HE 3aBUCUT OT YBEJIMYEHHS IUIONIAJM TMOBEPXHOCTH COMPUKOCHOBEHUS
peareHToB.

1. ®ocdop 1 KUCIOPOI.

2. Kucnopon u oxeup azorta (II).

3. Cepa u BOAOPO/I.

4. Maruuii u a30THask KKCJIOTA.

5. Boxopoa u xkuciopon.

JTaJIoH oTBeTa:25

5. V3 mpemiokeHHOro TEpeyHsT BHEIIHMX BO3JCHCTBUN BBIOCPHUTE BCE BO3JCHCTBHSI,
KOTOPBIC HE BIUSAIOT Ha CKOPOCTh PEAKITUH ITUHKA C COJITHOW KHCIIOTOM.

1. M3MeHeHne KOHIICHTPAIH KUCIIOTHI.

2. V3meHenune KOHIIEHTpaIluu BOAOPO/A.

3. VI3MeHeHue TeMieparypsl.

4. VI3MeHeHHEe JaBIICHUS.

5. M3MeHeHue Ionaau MOBEPXHOCTH COIMTPUKOCHOBEHHUS PEareHTOB.

9Tas10H oTBeTa:24

6. V3 mpeanokeHHOTO MepeyHsl BHEIIHWX BO3JCUCTBUN BHIOEPUTE BCE BO3ACUCTBUA,
KOTOpBIE MIPUBOJIAT K YBEIMYCHUIO CKOPOCTH PEAKIIUU TUaponn3a 1-0Opommnponana.

1. JloGaBneHHne KUCIIOTHI.

2. Ilonwmxenune KoHLeHTpaluu 1-Opommpornana.

3. IloBbllIeHHE TEMIIEPATYPHI.

4. TloBbIIeHNE KOHIIEHTpAMK 1-OpoMiiponaHa.

5. TloBbIlIeHE KOHIIEHTPAIIUH MPOTaHOoA.

JTaJioH oTBeTa:34

Tema 5.2. TepmoaguHaMu4eCKHe 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKHX
peakuuii. PaBHoBecHe XUMHYECKHX PeaKkuni

1. 3agauu Ha pacueTsl TEIIOBBIX 3(PPEKTOB XMMUUECKUX PEaKUuil U OIpe/eleHre THIa
peakiuu (1Mo TerioBoMy 3G (HEKTy: SK30- U SHIOTEPMHIECKUE).

1. TepMOXMMHUECKOE YpaBHEHHE TOPEHMS ITEHA!
C2H4(1-) + 302(1-) — ZCOZ(r) + 2H20(>K) AH =-1400 kJ[x.

CKONbKO TEIIOTHl BBIIEIWIOCH IPU TOPEHUH, €CIU B PEaKUUI0 BCcTynwio 22,4 1
Kuciopoja’?

Jrajion orBera: 466,7 kJx

2. TepMoXUMHUECKOE YpaBHEHHE Pa3IoKeHUsI KapOoHaTa KaJbIus:
CaC03(K) = CaO(K) + COz(r) AH = -157 xJIx

CKOJIBKO TETIOTHI HY)KHO 3aTPaTUTh Ha pasiiokeHue | Kr kapOoHaTa KanbLus?



Iranon orBera. 1570 x/[x

3. VkaxuTe, Kakhue W3 YpaBHEHUN COOTBETCTBYIOT JK30TEPMHUYECKUM, a KaKUE —
HIOTEPMUYECKUM PEAKIIHSIM:
1) Hz(r) + BI’Q(;K) - 2HB1‘(F) AH =-68 K/
2) 2803(@ — 2802@) + Oz(r) AH = 284 x]Ix.

JTaJIOH 0TBeTa: 1-5k30TepMuuecKkas; 2 — YHAOTEPMUYECKas

4. VYkaxuTe, Kakue M3 YPaBHEHHUH COOTBETCTBYIOT SK30T€PMHUYECKHM, a Kakue —
SHIOTEPMHUECKUM PEaKIUSIM:
1) 4HC|(F) + O2(r) - 2C|2(r) + 2H20(r) AH =-116,4 k]I
2) 2CH3OH(>K) +3O2(r) — 2C02(r) + 4H20(>K) AH = -726,5 KI[)K

JTAJIOH oTBeTa: | U 2 —H3K30TEpMHUUECKUE

5. PaccumraiiTe TEIIIOTY IpeBpalieHus 2 MoJib 4epHoro ¢ocopa B Oenblif (CTangapTHBIE
YCIIOBUS1), €CJIM DHTAIBINS cropanus oemoro ¢ocdopa — 760,1 xIx/mMons, yepHoro docdopa —
722,1 x/I/MOIIb.

9TaJjioH oTBeTa.76 K/[>K/MOJIb

2. IlpakTHKO-OpHMEeHTHPOBaHHbIE 3aJ]aHusl Ha npuMeHeHue npuniuna Jle-Illatense
Il HAxXOXK/ICHUS HAIlPaBJICHHS CMEUIEHUS PABHOBECHUA XWMHUYECKOM pEAKUMM W aHaIW3
($akTOpOB, BIMSIONINX HA CMEIICHUE XUMUUYECKOTO PAaBHOBECHS.

1) YcraHoBUTE COOTBETCTBHE MEXKIY (DAKTOPOM U CMEIIICHHEM PaBHOBECHS ISl PEAKIINH,
ypaBHeHue kKoTopoit CoHa(r)+Ho(1)>CoHg(T) + Q

®dakrop [Tonoxenue paBHOBECHS
A) I[oBbIlIeHNE 1aBIICHUS
b) YBenuuenue temneparypsl 1) CmectuTcs BpaBo
B) YBennuenue konnenrpaunu CoHa 2) CmecTuTCs BIEBO
I') Ymensbiienue konnentpanuu CoHeg 3) He usmenurcs

1) [lpumenenue karaauzaTopa

ITAJIOH OTBETA:

1. ®@akTop, HE BIUAIOMNN HA CKOPOCTh XMMUUYECKON pPEaKIIUU:
1) aBnenue
2) Karanuzatop
3) Konnenrparus
4) ®opma cocyaa, B KOTOPOM ITPOTEKAET PeaKITus

2. ®akTop, BAUAIOMNNA Ha CMEIIEHNE XUMUYECKOTO PABHOBECHS:
1) Bun xuMuyeckoit cBsi3u
2) Karanuzatop
3) Ilpupona pearnpyrommx BEIECTB
4) Temneparypa

3. C yBenu4eHHEM KOHLEHTPALIMU a30Ta B 2 pa3a CKOPOCTb MPSIMOM peakliii, ypaBHEHUE
KoTopoit N(T)+02(r)«>2NO(T)




1) He usmenurcs
2) YBenuuuTtcs B 2 pasza
3) YBenuuutcs B 4 pasza
4) YMenbmmtes B 4 pasza
4. C yBenuueHuEeM JaBJIEHUS B 5 pa3 CKOPOCTb MPSIMOW peaklMH, YpaBHEHHE KOTOPOM
2NO(1)+04(r)«>2NO2(T), yBeITUIUTCS B:
1) 5 pa3
2) 25 pa3
3) 75 pa3
4) 125 pa3
5. Ilpu nosbimenun temneparypbl Ha 10°C (TemmeparypHblii KO3(pGHUIHEHT paBeH 2)
CKOPOCTb XUMUYECKON PEAKIIUN YBEINUNBAETCS:
1) B 2 pa3za
2) B 4 paza
3)B 8 pa3
4)B 16 pa3
6. C yBenuueHMEM JaBJICHMS PAaBHOBECHE OOPAaTUMON peaklUH, ypaBHEHHE KOTOPOM
CoHa(r)+H20(r)>C2HsOH(T)
1) He uzmenutcs
2) CmecTuTcsl B CTOPOHY NMPOJYKTOB pEaKLUu
3) CMmecTUTCSl B CTOPOHY MCXOHBIX BEIIECTB
7. Jis CMELLECHHUS XUMHUYECKOT O paBHOBECHS oOparumoit peakuun
2S0,(1)+02(1)«>2S03(r)+Q B CTOPOHY UCXOIHBIX BEIIECTB HEOOXOIUMO:
1) YBenuuuTh 1aBieHue
2) IloBbICUTB TEMIIEPATYPY
3) ITonu3uTs TEMIeparypy
4) Beectu karanuzarop
8. MaxkcuManbHasi CKOpPOCTb XHMHUYECKOM peaklUuy MpH B3aWMOJAECUCTBUU BEILECTB,
(hOopMyITBI KOTOPBIX
1) Zn(rpanynsr) + HCI
2) Zn(meuis) + HCI
3) Pb + HCI
4) Fe + HCI
9. IloBbllIeHHE TeMMepaTypbl CMEIAeT XMMUYECKOe PaBHOBECHE BIIPABO B OOpaTHUMOM
peaKIuu, ypaBHEHHE KOTOPOM:
1) 2H2 + Oz > ZHzo + Q
2) SO, + H,O « H,SO3 + Q
3) 2NO + O, < 2NO, + Q
4) C4Hyp & C4sHg + H2 - Q

ITAJIOH OTBETA:
1 2 3 4 5 6 7 8 9
2 4 2 4 1 2 2 2 4




3. JlaGopatopHas paGora NeoS5. «/3yueHue BIUSHHS pa3NIUYHBIX (HAKTOPOB Ha
CMEILEHNE XUMUUYECKOTO PAaBHOBECHUS»

Heap padoThl: U3yueHHE BIUSHUS Pa3INYHbIX (DAKTOPOB Ha XMMHUUYECKOE PAaBHOBECHE.

TeopeTnueckoe BBeeHNE

[IpuBectu ompeneneHre XUMUYECKOIO PAaBHOBECHS; IPU3HAKK UCTUHHOTO XWUMHUYECKOTO
paBHOBECHsI; TOHATHE KOHCTaHThl XUMHuYeckoro pasBHoBecus (K.); mpumepsl XUMHUYECKOIO
paBHOBEeCHsI M KOHCTAHTBI XMMHUYECKOTO paBHOBEcHs; (AKTOPbI, BIMAIONINE HA BEIUYUHY
KOHCTAaHTBl PAaBHOBECHS; (POPMYIy, CBS3BIBAIOIIYI0 KOHCTAHTY pPaBHOBECHS C HM3MEHEHHEM
sHepruu ['mb6ca peakuuu; npunuun Jle-lllarenbe M npuUMeEpsl CMELIEHUS MOJIOXKEHUS
paBHOBECHSI XUMUYECKON PEAKIIUY ITPU U3MEHEHUH TEMIIEPATYPbI, JaBICHMSI, KOHLEHTPALIUU.

JKCNepUMEHTAIbHAS YaCTh

I. BiusiHue KOHLIEHTpaMi BEIECTB HA XUMUYECKOE PABHOBECHE.

OmnpiT 1. B 06patumoii peakiiuu Mexy xaopuaom xenesa (1) u poganuagom ammonus

FeCl; +3KCNS«+ Fe(CNS);+3KCl

BCE BEIIeCTBA HE OKpAIICHbl 3a HUCKIoueHueMm poaanuaa sxenesa(lll), mmeromero
KpacHyto OKpacky. Ilo M3MEeHEHHI0O MHTEHCHUBHOCTH OKpPAaCKM MOKHO CYAUTh 00 H3MEHEHUU
koHneHTpanuu Fe(CNS)3, T.e. 0 cMellieHuN paBHOBECHS B TY HIIM HHYIO CTOPOHY.

B 4 npo6upku, nomeménnpie B mraTtus, BHecute no 1 kare 0,0051 pactBopa FeCls u o
5 kanens 0,00251 pactBopa KCNS. JIo6aBbTe B Kaxayl0 MPOOUPKY TUCTHUILTUPOBAHHON BOJIBI
JI0 TIOJIOBHHBI 00bEMa npoOupku. [Ipu HEOOXOAMMOCTH NepeMelaiTe coaepKuMoe IpoOUpPOK
BCTPSIXMBAHUEM.

B 1-10 mpobupky nob6asere 2 karum 0,5H pactBopa FeCls. CpaBHHUTE ¢ MHHTEHCHBHOCTBIO
OKpAacKH pacTBopa B 4-il MpoOupKe U clenaiiTe BbIBOA O HAMPaBICHUH CMEIICHUS XUMHUUYECKOTO
paBHoBecusl. [Ipu HETOCTATOUHO BBIPAXKEHHOM M3MEHEHUH J100aBbTE JOTIOJIHUTEIBHO HECKOJIBKO
karenb 0,51 pactBopa FeCls.

Bo 2-10 npobupky nobasste 2 xarmum 0,5H pactBopa KCNS.

CpaBHHTE C HHTEHCUBHOCTBIO OKPACKU pacTBOpa: a) B 4-if mpoOupKe U caenaite BEIBOA O
HAIpPaBJIEHUU CMEIIEHUS XUMUYECKOro paBHOBecHs; 0) B 1-ii mpoOupke u caenaiite BbIBOJ 00
OTHOCHUTEJIBHOM BJIMSHUM XJIOpUZA >Kele3a M pOoJaHuJa Kajausl Ha HalpaBlICHUE CMEILECHUE
MOJIO’KEHUSI XMMHUECKOTO PaBHOBECHSI.

B 3-10 npoOupke BHeCHTE MMKpOILNATEIb KPUCTAIIOB XJIOpUAA Kallus U BCTPAXHUTE
npoOupky. CpaBHUTE C UHTEHCUBHOCTBIO OKPACKU PacTBOpa B 4-i MPOOUPKE U CHENalTe BHIBOI
O HalpaBJIE€HUM CMEIIEHU XHUMHUYECKOro paBHOBecus. [Ipm HemocTaTOYHO BBIPA)KEHHOM
M3MEHEHUHU 100aBbTE JTOMOIHUTEIBbHO KPUCTAUIBI XJIOpUIa Kanusi. Pe3ynpTaTsl OnbIiTa 3aHECUTE
B Tabnuiy 5.1

Ta6auna 1 IxcnepuMeHTANbHBIE TAHHbIE

Howmep JloGaBaeHHBII M3MeHeHne HHTeHCUBHOCTH Hanpasnenue cmenenust
POOHUPKU peareHr OKpacku pPaBHOBECHS

\ \ FeCly \ \

| | KCNS | |

| | KCl | |

| | | |

Sanumure BBIPAXKCHUC KOHCTAHTBI PAaBHOBCCHA PCAKIINH.

OmnrwIT 2. B pacTBOpax, COACPKANX COCAUHCHUS INCCTUBAJICHTHOI'O XpOMa, CYIIECTBYCT
paBHOBECHUEC pCAKIIUU

2K5CrO4 + HySO4 <= KoCrpO7 + KySO4 + H50.

XpoMaT KaJus JUXPOMAT KaJust

(>xenTHIN) (opamXxeBbIit)




XpoMmaT-uoH OKpalleH B KENTHIA LBET, a JUXPOMAT-UOH — B OpaHxkeBbId. [lonoxeHue
PaBHOBECHSI PEAKIIMHU 3aBUCUT OT KHUCIOTHOCTH CPEAbI, T.K. XpOMaT KaJlusl yCTOWUYUB B IIETOYHON
cpele, a AIMXpoMar Kajus — B KUCIIOH.

Buecure B mpobupky 5 kanens 10 % pacTBopa quxpomara Kanus. 3ateM 100aBisiTe Mo
karmsaM 20% pactBop NaOH 1o m3meHeHust okpacku pacTBopa B mpodOupke. IIpoucxomut
peakuus

K,Cr,07 + 2NaOH — K,CrO4 + Na,CrO4 + H,0.

3areM K KEITOMY pacTBOPY XpPOMATOB J00aBbTE MO KaIUIIM KOHIIEHTpHpoBaHHOU H2SO4
JI0 TepexoJa OKpacku B OpaHKeBY. M3MeHEHHE OKpacKu 3TOr0 K€ pacTBOpa MOXHO
HAOJI0/IaTh HECKOJIBKO pa3, 100aBisis MOCIeI0BATENbHO MIEI0Yb U KUCIOTY. Pe3ynbTaTsl onbiTa
3aHecuTe B Ta0I. 5.2.

Tadauna 2 DkcnepuMeHTATbHbIE TaHHbIE

|
|I[o6aBneHHLIP”1 peare’t |OI<paCI<a pacTtBopa |Har1paBneHHe CMELIEHHS pAaBHOBECHS ‘
| NaOH | | |
| H,S0, | | |

3anuimTe BhIpa)KeHNE KOHCTAHThI PAaBHOBECHS.

[I. Biinstnue Temneparypsl HA XUMHUYECKOE PABHOBECHE.

OnbIT 3. AMMHaK XOpOIIO PacTBOPUM B BOJE, IIPU 3TOM 00Opa3yercs MOJEKYIsSpHOe
coeqnnenne NHs-H,0, NH;3 + H,O < NH3'H,0, koTopoe mpuHSTO 3anuChIBaTh B (hopme
NH4OH, nucconuupyroriee kak ciaboe OCHOBaHUE IO YPABHEHUIO

NH3-H,0 <> NH; "+ OH; AH<O  mmn NH4OH« NH;" + OH™; AH<O.

[Ipouiecc siBsieTcs SK30TEPMHUUECKHUM, CIIEIOBATENbHO, MPH MOBBIIMIEHUU TeMIIepaTyphbl
KOHIIGHTpaIMs THAPOKCUI-UOHOB B pacTBOpe OYyIeT YMEHbIIATHCS, W, HA00OpPOT, MpHU
MOHIKEHUU TeMIIepaTypbl KOHIEHTPAIUS THIPOKCUI-UOHOB OYIET PacTH.

B xonunueckyto k0i10y BMmecTuMocThio S0 Mi1 HanelTe ~10 M1 TUCTUILTUPOBAHHOM BOJIBI,
no0aBbTe To | Karuie KOHIIEHTPUPOBAHHOTO PacTBOpa aMMHakKa M pacTBopa (eHondTanerHa.
OtmerbTe OKpacky pactBopa. Harpeiite pacTtBop B KoinOe Ha 3JIEKTPUYECKOH IUIMTKE.
Habmronaiite 3a u3MeHeHHEM OKpacku pacTBopa. OxiaguTe pacTBOp B Koji0e BOJOW H3-TOJ
kpaHa. Kak npu 3ToM MeHsieTcst okpacka pactBopa?

JlaHHbIC OmBITa 3aHEeCHUTE B Ta0. 5.3

Taéauna 3 IkcnepuMeHTAIbHbIE TaHHbIE

N3meHenue

Oxkpacka pactBopa Hanpasnenue cMmelieHus: paBHOBECHUS
TeMIIepaTyphbl

Harpes ‘

OxJitax
JICHUE

3anuumnTe BbIpa)KEHNE KOHCTAHTHI PABHOBECHS.

OnbIt 4. [Ipu B3aumozeiicTBUM oJa ¢ KpaxmMaioM o0pa3yeTcs COeJUHEHNE BKIIIOUEHUS
(KJIaTpaTHOE COEIMHEHHE) MEPEMEHHOI0 COCTaBa CHUHEro IBeTa — Hojao-kKpaxmai. Peakuus
oOpatuma. PaBHOBecue MOXHO MPeICTaBUTh YCIOBHOM CXEMOM

(C6H1005)n +mle X(C6H1005)n'(|2)y; AH<O0.

[IpsiMmasg peakuuss SBISETCS HK30TEPMHUYECKOW, CJENOBATEIBHO, IPHU IOBBIIIEHUN
TEeMIeparypbl paBHOBecHe OyJIeT CMemaTbCcsl BJIEBO, KOHIIEHTpAlUs HoJ0-Kpaxmaia
YMEHbILIAThCS U OKpacka OyJeT ocinadeBaTh, a PH OXJIAXACHUN, HAIIPOTHUB, YCUIIUBAThHCS.

Bospmute nBe mpoOupku. B kaxayio mpoOupky BHecuTe 2—5 MIJI JUCTHIUIMPOBAHHON
BOJbl, | kamumo pactBopa kpaxmana u 1 kammo 0,1 H pactBopa Mona. Kak m3meHwWscs 1mBer
pacTBOPOB B MpodHUpKax?

Opany 13 mpoOUpPOK MOCTaBbTE B LITAaTUB, OCTABUB JJIs CpaBHEHUs. [[pyryio mpobupky
3aKpeNnTe B JIep/KaTelle U HarpeuTe Ha AIeKTpuyeckol minTke. CpaBHUTE OKPAaCKH pacTBOPOB B




o0enx mpoOupkax. OxnaauTe pacTBOp BO 2-i mpoOupke BoxoM u3-moj KpaHa. OTMeThTe
U3MEHEHHE OKPACKH pacTBopa.

JlarHbBIE OTBITA 3aHEeCcUTE B Tabm. 5.4

Taouauna 4 IxcnepuMeHTAIbHbIE TAHHbIE
N3MmeHeHue TEMIICPpATYpPhbI OKpaCKa pacTBOpa HanpaBneHHe CMCIICHUA PABHOBCCU

Harpes

Oxnaxnenne

3anumuTe BhIpaXKEHUE KOHCTAHTHI PABHOBECHS PEAKIIUH.

BoiBoabl. OTMeThTE BIMSHUE U3MEHEHHsI KOHLIEHTPALUK PEareHTOB U TeMIepaTyphl Ha
HAIPABIICHUE CMEIIEHUS TIOJIOKEHUSI XUMUYECKOTO PAaBHOBECHSI.

KoHTpoJibHbIE BOIPOCHI

1. Hanummre ypaBHEHHWE KOHCTAHTHI PABHOBECHUS JUIS KAXKIOTO U3 CIEIYIOIINX
00paTUMBbIX MPOIIECCOB:

a) 2N02(r) > 2N0(r)+02(r);

0) 3Ho(r) Ny <> 2NH3(p;

B) Hy()*CUO(1) > H20(ry+Cu)

Kak cmectuTcst monioskeHne paBHOBECUE B KAXK/IOM Cllydae MPH YBEIHMUCHUU JAaBIICHUs?

2. B kakoM HampaBIICHUHW CMECTUTCS TIOJIO)KEHUE PABHOBECHS TMPHU TOBBIIICHUN
TEMIEPATYPhI B CAEAYIOIUX OOPATUMBIX PEaAKIIHIX:

a) 2CO(F)+ 02(F)<—> 2C02(r), AH<O0;

6) 6C02(r)+6H20(>K)<—) Celeo(,(T)'l' 602(F), AH>O0.

3. PaccMoTpuTE PAaBHOBECHYIO CHCTEMY

C(x)*+COx(r) «> 2CO(r), AH°=119,8 xJIx.

Kakoe BusiHUE Ha MTOJIOKEHUE PABHOBECHST OKAXKET:
a) no6asnenue COyr), 0) nob6asnenue C), B) MOABOJ TEIUIOTHI, I') CKaTUE CUCTEMBI, 1) BBEJCHUE
KaTanusaropa, €) ynaiuerue CO,)?

Pazpnen 6
Tema 6.1. [IlucnepcHbie cucTeMbl H (PAKTOPHI HX YCTOHYMBOCTH

1. 3axaum Ha IPUTOTOBIIEHUE PACTBOPOB.

1. Ckonbko rpamMM cyibdaTa HaTpust U BOAbI HY>kHO [yt purotosneHus 300 r 5%
pactBopa?

JTajI0H 0TBeTa: 15T cynbdaTa HaTpus U 2851 BOIBI

2. Kakyro maccy xpomata kanust KoCrO, HyxHO B34Th JUIst npurotosienus 1,2 1 0,1 M
pactBopa?

9Tanon orBera: 23,28

3. Paccumraiite mMomsipHOCTE W HOpManbHOCTE 70%-HOTO pactBopa HpSOs (p =1,615
/™M),

9rajgon orBera: C, = 11,53M; C, =23,06H

4. Ynapumu 60 r 5%-Horo pactBopa cynbdara meau a0 50 r. OnpenenuTe MaccoBYIO
JIOJIIO COJIA B TIOJY4E€HHOM PaCTBOPE.

9Ttajon orBera: 6% wmm 0,06

5. CKoOJIbKO TpaMMOB XJIOPUCTOTO Kaylus Hajo pacTBOpUTh B 90 1 8%-Horo pactBopa
3TOM COJIK, 4TOOBI MOTY4eHHBIN pacTBOp cTan 10%-HbM?

JTaJIOH OoTBeTa: 2 T

6. Ompenenure maccy 3%-HOro pacTBOpa NEPOKCHAA BOJOPOAA, KOTOPBIH MOKHO
noJy4YuTh pazbasienueM Bozoi 50 r ero 30%-Horo pactBopa.

Jrtayion orBera: 500 r



7. Onpenenurte, CKOJIbKO TPaMMOB BEILIECTBA HYKHO JJIsi IpurotosieHus 25 mia 10 M
pacTBopa ruAPOKCUIA HATPHSL.
Jrajnon orBera: 101
8. Ompenenurte, CKOJIBKO T' BOABI HeoOXoauMo npubaButh K 45 r pactBopa NaOH
(0=6%), 9TOOBI IOTYYUTH KOHEUHBIN PaCTBOP C MaccoBoi fomeit 1%.
9TajioH oTrBeTa: 267,31
9. OrmpenenuTe MaccoBYIO JOJIO0 BEIIECTBA B PAacTBOpPE, KOTOPBIA ObLI MOTydYeH
npubasnenuem 175 r KCl (0=20%) x 1000 r BosI.
rasou orsera: 46,7%
10. Omnpenenute MaccoByIO [OJIO BEUIECTBA B PACTBOPE, KOTOPBIM ObUT IMOJyYeH
npubasienuem 30 r NaoCO4 x 1000 1 BOJBI.
9tajon orBera: 0,029 mwm 2,9%
2. IIpaKkTHKO-OpMEHTHPOBAHHbIE pACUCTHBIC 3aJaHUS HA JUCIEPCHBIC CHCTEMBI,
UCIIOJNIb3YEMbI€ B OBITOBOI U MTPOU3BOJCTBEHHON JAEATEILHOCTH YETIOBEKA.
I'nnoxyopur Kaaus
[Tpu cTupKe TPsA3HBIX Belle X03HKU MOJB3YIOTCS XJIOPCOAEPIKALIUM OTOSTNBATEIEM.
3ananue:
1) Yto npu 3TOM NPOUCXOIUT?
2) Kakoe BeniecTBo IposiBIsieT 0TOENMBaOIUE CBOcTBA?
3) Hammmmre peakuuio pa3ioXeHUs THIIOXJIOpUTA Kalus Ha BO3AyXe INpU JCHCTBUU
YTJIEKHUCIIOTO Ta3a.
4) Hanumute peakuio NoJy4yeHus TUIIOXJIOPUTA KaJIUs U3 XJIOpa U THIPOKCH/IA KaJusl.
Aranon orBera:1l) 2KCIO — 2KCI + O,1
2) O,
3) 2KCIO — 2KCI + 0,1
4) Cl; + 2KOH — 2KCI + KCIO + H,0

1. B peanumanuio mnomnajaarT OOJbHBIE, MOTEPSABIINE MHOTIO KpoBU. B 3TuX ciyudasx
ucnonb3yioT 0,85%-i1 pacTtBop moBapeHHOW comu (p = 1 T/Mi), KOTOpBIA Ha3bIBAETCS
(U3HOIOTUYECKUM PACTBOPOM.

3aganme: I[IpeacraBbre, YTO BBl MEIACECTPAa PEAHUMALIMOHHOTO OTIEJICHUS WU JIOJIKHBI
cpouno npuroroButh 800 M Takoro pacrsopa. Kak Bbl Ha MecTe MeJICeCTpbl IPUTOTOBUIHN Obl
TaKoM pacTBop?

ITaJIOH 0TBETA: pacTBOPUTH 6,8 T cou B 793,2 M1 BOJIBI.

2. ®dapmaieBTy HEOOXOAMMO NPUTOTOBUTH S5%-HBIH pacTBOp MOJa, KOTOPBIH
UCIONB3YIOT JUIsl 00paboTku paH. Kakoil oObeM pacTBOpa OH MOXET MPUTOTOBUTH u3 10 r
KPUCTAJUTMYECKOTO MO/1a, €CJIA INIOTHOCTh pacTBOpa MoJpKHA ObITh 0,950T/Mi1?

Bonpocsr:

1) Kakyro hopmyiy nmeeT KpUCTaITHIECKHiA HOAa?
2) UTo 3HAYUT «IIPUTOTOBUTH PACTBOP»?
3) Cnemnaiite 1o YCIIOBHIO 33141 HEOOXOAUMBIE pacyeThI JJIsl TPUTOTOBJICHUS PacTBOPA.

Orajion oTBeta: 1) I,

2) OmnpenenuTh TMPOLEHTHOE COACpPKaHUE MO BeCy WM 00beMy pactBopa; OmnpenenuTh
o0wveM pactBopa; OnpenenuTs Maccy BellecTBa; B3BecuTh BemiecTBo; PacTBOpUTH BeliecTBO B
HEO0OXOIUMOM KOJIMYECTBE KUIKOCTH.

3) Mp-pa) = (10*¥100)/5 =200 5



V (p-pa) = M(p-pay/ p =200/0,950 =210,5 mu1.

3. Ilpu oxorax koxu (ochopom ee oOUIBHO cMauMBaIOT 5%-M pacTBOpPOM cynbdara
menu (Il). IlpencraBere, YTO BBl cTapmmii (apManeBT M JOJDKHBI JaTh JIAOOPAHTY 3aJaHHe
npuroroButh 500 M Takoro pacteopa. CocTaBbTe HHCTPYKIIMIO IPUTOTOBIICHUS PACTBOPA.

Jrtayion orBera: 25 r CuSO4 pacTBOpUTh B 475 M1 BOJIBI.

4. B OonbHMIIE A7 NPOMBIBaHUS Topia mnauueHty HazHauminu 0,5%-i1 pactBop
NepMaHraHaTa Kajids, a B HaJIMYUU OKa3ajcs TOJbKO 6%-i pacTBOp 3TOro BemiectBa. CKOJIBKO
BOAbI U 6%-ro pacTBOpa mnoTpedyercss, uToObl mnpurotoButh 1 kr 0,5%-ro pactBOpa
nepMaHraHara Kanus?

Jrasnon orBera: 917 r Boabl u 83 1 6%-r0 pacTBOpAa.

5. IlpeacraBbTe, 4YTO BBl (hapMaleBT M JOJDKHBI TNPUTOTOBUTH pacTtBop Jlroros,
NPUMEHSIOMINICS B JIOP-TIPAKTHUKE JUISI CMa3bIBAaHUS CIM3UCTON 000JI0YKH MOJIOCTH pTa U ropia.
MaccoBsle n01M #oaa W Hoauaa Kaiust B pacTBope JItoroms MomKHBI ObITH COOTBETCTBEHHO
0,05% u 0,1%. Cxonpko rpaMMOB Hoa B HOIUIa Kaausl HaJo0 B3sTh, €CIM 00beM BOABI 17 Ma?

9tajon orBera: 0,01 r #iona u 0,02 r Hoauma Kanus.

Tema 6.2 UcciienoBanne CBOMCTB IMCIEPCHBIX CHCTEM
JlabopaTtopHnast pabota Ne6 (Ha BEIOOD):
— IIpuroroBnenue pacTBOpOB;
— HccnenoBanne IMCIIEPCHBIX CUCTEM.

Lenb: HaAy4uTBCS ONPEACTSATh KOHIIGHTPALMIO pAcTBOpa, HCXOAS U3 KOJIMYECTB
KOMITOHEHTOB; TOTOBUTh PACTBOPBI 33JAHHOIN KOHIICHTPAIIHH.

OOyuaronuiics JOJDKCH 3HATh: - criocoObI BBIPAKEHUST KOHIICHTPAIMH PACTBOPOB.

OOyuaromuiics JOJIKEH YMETb: - IPOBOJUTH PACUETHI 110 HAX0XKICHUIO
OTpeielIeHHONW KOHIIEHTPAIuH p-pa.

OObopynoBaHue: TEXHUIECKHE BECHI, CTaKaH, CTEKJISTHHAS TTaJI0YKa, MEPHBIN WIMHAD, MEPHAS
kos6a Ha 100 M.

. Peaxrtussr: conb xiopu Harpus (NaCl), numesas coga (NaHCO3),
TUCTHITMPOBAHHAS BOJIA.

TeopeTnyeckoe BBEICHUE

PacTBOopamMu Ha3bIBAalOT TOMOIEHHBIE CMECH, COCTOSIIME M3 JBYX WM Ooiee
KOMITOHEHTOB.

PacTBOpHuTENh — 3TO KOMIIOHEHT pPAacTBOpa, arperaTHoe COCTOSHUE KOTOPOIro He
U3MEHSeTCs TpH 00pa30BaHWU PACTBOpA, WM COAEPKUMOE KOTOPOTO IMpeodiamaeT Ham
coJiepKaHWeM JAPYTrUX KOMIOHEHTOB. KoMmmoHeHTaMH pacTBOpa SIBISIOTCS: PACTBOPUTENIb U
pacTBOpPEHHOE BEIIECTRBO.

OnHako WHOrAAa TPYOHO CKa3aTh, BEIECTBO SIBISETCS  PACTBOPUTENIEM WM
pPacTBOPEHHBIM BEIIECTBOM, OCOOEHHO Korja o0a BemlecTBa B3aUMHO PacTBOPSIOTCS JIPYT B
Jpyre B HEOTPaHMYEHHOM KoJIM4YecTBEe (Kak CIUPT M BoJa). B Takux ciydasx pacTBOpUTENIEM
Ha3bIBAIOT TO BEIIECTBO, KOTOPOTO B pacTBOpe OOJIbIIIE.

PacTBOp, B KOTOpOM JaHHOE BEUIECTBO MpH JIAaHHOM Temieparype Ooiblie He
pacTBOPSIETCSI, HA3bIBAIOT HACHIIIICHHBIM.

[ToHATHO, YTO PacTBOpP, B KOTOPOM COAEP>KUTCS MEHbBILIE PACTBOPEHHOI'O BEIIECTBA, YeEM
B HACHIIIEHHOM, Ha3bIBAIOT HEHACHIIIEHHBIM. HekoTopble BemiecTBa COCOOHBI 00Pa30BHIBATH
nepechIieHHble  pacTBOphl. ONHAKO 3TO JOBOJIBHO HECTAOWJIbHBIE JKMIKOCTH: €CIH HX
BCTPSXHYTh WJIM TIOTEPETh CTEKJSTHHOM MAJOYKOH O BHYTPEHHIOIO CTEHKY COCyla, M30BITOK
pPacTBOPEHHOT'O BEIIECTBA BHIMAAET B OCAIIOK.



CopmepxaHue BeIIeCTBA B HACBIIICHHOM pPAacTBOPE MOXKET CIYKUTh MEpPOH ero
pactBopumocTH. Kak mpaBuiio, pacTBOPUMOCTH (M KO3((UIIHEHT PACTBOPUMOCTH) BBIPAXKAIOT
B rpammax BemiectBa B 100 1 pactBoputens (Hanmpumep, Boawl). Eciam pacTBopuMOCTh
npesbimaer 1 r B 100 r Bombl, BemecTBo cuutaercs pactBopumbiM, oT 0,1 mo 1,0 r —
MajopactBopuMbIM. BemectBa pactBopumoctbio MeHee 0,1 T B 100 r BobI YCIOBHO HA3bIBAIOT
HEPACTBOPUMBIMHU.

[To oTHOWIEHHIO K PACTBOpPAM YacTO YIOTPEOISIIOT TEPMHHBI «KOHIICHTPUPOBAHHBIN» U
«pazbaBieHHbI». [loHATHS 3TH BechbMa OTHOCHUTEIbHBIE. Eciau pacTBOp coiep uT Ooiblioe
KOJIMYECTBO PACTBOPCHHOI'O BEIIECTBA, €r0 HA3bIBAIOT KOHIICHTPHPOBAHHBIM. PacTtBOp ¢
HEOOJIBIINM COJIEP)KaHUEM PACTBOPEHHOI'O BellecTBa Ha3bIBalOT pazbaBieHHBbIM. Kak mpaBuio,
KOHIICHTPUPOBAHHBIMH WJIH pa30aBICHHBIMUA HAa3bIBAIOT PACTBOPHI XOPOIIO PACTBOPUMBIX B
pacTBOpHUTENIE BEIIECTB.

TBepable BelecTBa, KOTOPbIE B CBOEM COCTABE COJEPKAT MOJIEKYJBI BOJABI, HA3bIBAIOT
kpuctaioruaparamu. Hanmpumep, CuSO4 * 5 H,O

Coneprkanue paCTBOPEHHOTO BEIIECTBA B PACTBOPE HA3BIBAIOT KOHIICHTPALIUEH.

MaccoBoii fosneli pacTBOpeHHOro BemiectBa ((p) HA3bIBAIOT OTHOIICHUE MAaCChl

mﬂ

w, = -100%
PacTBOPEHHOTrO BellecTBa (®p) K Macce pacTBopa (My.-py): Mp-pa (1)

DTO MOHATHE AHAJTIOTMYHO MAaCCOBOM J10JI€ BEIIECTBA B JIOOOW CMECH, KaK TeTepOreHHOM,
TaKk U TOMOT€HHOI. MaccoByI0 JI0JII0 paCTBOPEHHOTO BEIIECTBA BhIpaXaIOT B mporeHTax (ot 0
10 100 %) unu gomnsix eaunauist (ot 0 1o 1).

OueBuAHO, YTO Macca pacTBOPA My, CKJIAJIBIBAETCS M3 MAacChl PACTBOPHUTENS My, U
MacChl PACTBOPCHHOT'O BEIIECTBA Mp! Mppa=Ms+ My (2)

OTMepATh KUAKOCTH B3BEIIMBAaHHEM HE OYEHb YAOOHO, ropa3ao Mpolle OTMEPSTh
HYXHBIH 00beM. UTOOBI paccuuTaTh Maccy U3BECTHOTO 0ObeMa V pacTBopa, HEOOXOJMMO 3HATh
€ro IIOTHOCTh P!

Mp-pa=V - p 3

Kak mpaBwmiio, MI0THOCTh pacTBOpa M3MEPSIIOT B TpaMMaxX Ha MUUTHUIATP (T/MIJI) WU
rpaMMax Ha KyOMYeCKHl CaHTHMETp (r/em®), pPUYEM YHUCJIEHHO OTH 3HA4YEHHUS pPaBHBI,
MOCKOJIBKY 1 M — 3TO 00beM, paBHBIN | cm®. Heo6XO0MMO [OMHHTB, YTO IUIOTHOCTH YHCTOM
BOJIbI paBHa 1 /ML

JlpyruM  BapuaHTOM  OLIEHKM  KOHIEHTpPAllMd  pacTBopa  SBISETCS  MOJISIpHAs
KOHIICHTpAIUA.

MonsipHasi KOHIIEHTpAllUs — KOJHMYECTBO PACTBOPEHHOTO BEIIEeCTBA (YMCIO MOJEi) B
equHuIe o0bEéMa pactBopa. MomspHas koHueHTpaiusa B cucreme CU u3mepsiercss B MOJib/M?,
OJIHAKO Ha TMpakTUKe e€ Tropa3/lo 4Yalle BHIPAXKAIOT B MOJB/T WIH MMOJb/I. Takxke
pacrpoCTpaHEHO BBIPAKEHUE B «MOJIAPHOCTH». B03MOXHO apyroe 00O3HAUE€HHE MOJISIPHOM
koHUeHTpauuu Cy, KoTopoe npuHsATO 0603HauaTh M. Tak, pacTtBop ¢ koHueHTpauuen 0,5
MoIb/1 Ha3biBatoT 0,5-MonsgpHbM (0,5M).

Pacuer MonApHON KOHIIEHTPAIIMH OCYIIECTBIIAIOT IO (hopMmyIie: Vo-pa (4)
/1€ V — KOJIMYECTBO PACTBOPEHHOI'O BEIIECTBA, MOJIb;
V — o6mmit 006EM pacTBOpa, 1.
Bonpocs! 1J1s1 3aKpenJieHnsi TeOPeTHYeCKOro MaTepuaJa K JjadoparopHoii padore
1. Yro HazpIiBaeTCs pacTBOPOM?
2. YUrto Ha3bIBaeTCA pacTBOpUTENEM?
3. Uto Takoe KOHIIEHTPUPOBAHHBIN pacTBop? YUTO Takoe HACHIIEHHBIH pacTBOp?
3ananus AJs1 J1a0OPATOPHOIO 3aHATHSA:
1. BeINONIHUTH NpenIoKEHHbIE 3aJaHHsl.
Pe3ynbraThl pacuera npu NpUroTOBIEHUN PACTBOPOB 3alKcaTh B Ta0uuy 1.
3. OTBEeTUTH HA BOTIPOCHI TSI KOHTPOJISL.

N



4. OTuyuTaThCS O BHINOJHEHHOHN paboTe Mperno1aBaTelio.

3ananmue 1

Bapuanr 1

Bapuant 2

ITpuroroButs 80 r 10% pacTBOpa MOBapeHHOMN COJIU.

[Ipurorosuts 40 r 5% pacTBOpa MOBapPEHHOM COMIH.

IMopsaok BHIMOTHEHUS 3a/1aHUS
1. PaccumraiiTe Maccy pacTBOPEHHOTO BEILIECTBA U PACTBOPHUTEIIS.
1. Ha Becax B3BechT€ HY)KHOE KOJIMYECTBO PACTBOPEHHOTO BEIIIECTBA.

2. MepHBIM HHIUHAPOM OTMEPHTE HYXKHBIH OOBEM BOJBI, CUMTAs, YTO TUIOTHOCTH BOBI

paBHa 1 r/miL.

3. IlepechinmbTe pacTBOpsieMOE BEIIECTBO B CTaKaH, IpWiIeiiTe BOxy, pa3MemlIaiTe 10
IIOJIHOT'O PACTBOPEHUS BEILIECTBA.
4. 3anmchiBaeM pe3ysbTaThl pacyeTa JUIsl IPUTrOTOBJICHUS pacTBOpa B Taduuiry 1.

3aganue 2

Bapuanr 1

Bapmuanr 2

[IpuroroButsk pactBop oobemMom 100 M1 TUIIIEBOM
CO/JIbl, €CJIM MOJIIpHAs KOHIeHTpalus pasHa 0,1

[TpuroroButhk pactBop o0bemMoM 100 M1 TUIIEBOM
COJIbl, €CJIM MOJISIpHAsi KOHLIEHTpalus pactsopa 0,2

MOJIB/I. MOJIB/I.
ITopsinok BbINOJIHEHHS 32 JaHUSA
1. PaccuuTaiiTe Maccy pacTBOPEHHOTO BEILIECTBA.
1. Ha Becax B3BeChT€ HY’KHOE KOJMYECTBO PACTBOPEHHOI'O BEIIECTBA.
2. B mepnyto ko0y Ha 100 M1 BeblmaeM pacueTHOE KOJTMYECTBO BEIIECTBA.
3. JoBoaum mucTuumpoBaHHOHK Booi g0 100 mit.
4. TlepememnnBaeM 10 IOJTHOTO PACTBOPEHUS BEIIECTBA.
5. 3anuceIBaeM pe3ysbTaThl pacueTa Jisi PUrOTOBIICHUS pacTBOpa B Ta0IuILy 1.
6. OTuuTaThCs O BBHIOTHEHHOW paboTe MPEnoJaBaTelNio.
Tabmuma 1
PacueT pacTBOpeHHOrO BELIECTBA U PACTBOPUTEIS ISl IPUTOTOBJICHHS pacTBOpa 3aJaHHOM
KOHIICHTpaIlUU
Ne 3aganus ‘ Jano ‘ Pacuer no gopmyine
Bapuant
mg = m, = On Mpopo
100
1 © (%) = 3 mp—m = mp—nﬂ = mp—pa - Mg
Pp-1n= 1 T/cM
V. = vV = h
p-s p—na pp_m
v=Cy -V, .
2 Cu= mg = mg=v M,
Vppa= 100 M riae M — MonsipHas Macca
BEIIeCTBa

AN

Yrto Takoe pacTBOPUMOCTH?

YTo Takoe KOHLIEHTpaIusi pacTBOPOB?

Uto Takoe MaccoBasi J0Jisl pACTBOPEHHOIO BENIECTBA?
Yrto Takoe MOJIsIpHAsi KOHIIEHTpaLus?

Bonpocsl 11 KOHTPOJIA

I'1e MO)KHO MPUMEHUTH MOJYYEHHBIE 3HAHUA?

Hanpumep:

1. [TpuroToBUTH GU3UOIOTHUECKHUI pacTBOP
DU3NOIOTHYECKUN PACTBOP — 3TO BOJHBIN pacTBOpP XJIOPHAA HATPUS C MACCOBOM J0JIEH
(o) NaCl = 0,9 %. HazpiBaercst JaHHBINA pacTBOP (PU3NOIOTHIECKUM IIOTOMY, YTO IO COCTaBy OH
MOYTH COOTBETCTBYET IUIa3Me KPOBU yelloBeKa. Ero mpuMeHsOT [Uisi MPOMBIBaHUS HOCA MPH




MPOCTYIHBIX 3a00JICBAHUSIX, MPOMBIBAHUS KOHTAKTHBIX JIMH3, WHTAIANUNA Tpu 3a00JIeBaHUU
OpraHoOB JIbIXaHUSI.

2. [puroroButs pactBop mumieBoit coxsl (NaHCO3) 0,5 — 2 % pactBop nuiieBoit
COJIbI PUMEHSIETCSI IPU PUHUTAX, CTOMAaTUTaX, KOHbIOKTUBUTAX, TOPHUHTUTAX.

Pemnre 3anauu:

Bapuant 1. Paccumraiite mMaccy moapeHHo# conu (NaCl) m maccy BOJBI, KOTOpbIE
HEoOX0aMMO B3sITh sl ipurotoBieHus 500 r. ¢pusuonorunueckoro pacrsopa (o(NaCl) = 0,9 %).
Kakas cpena BogHoro pactsopa?

Bapuant 2. Paccumraiite maccy mnuiieBoit coasl (NaHCO3) u maccy BoJbI, KOTOpBIC
HeoOxoauMo B3sTh A7 npurotoBienus 250 r. 2 % pactopa. Kakas cpena BoHOro pactopa?

JAucnepcHble CHCTEMBI

Henb: nomy4yuTh OUCHEPCHBIE CUCTEMBI W HCCIENOBaThb MX CBOMCTBA, HAaY4YHUTHCA
TOTOBUTH CYCIIEH3MIO M OMYJIbCHIO; pEllaTh 3aJaud Ha ONpEJEeJIeHHEe MacCOBOW JI0JU
KOMIIOHEHTOB CMECH U MPUMECEM.

OO0opynoBanmne: kapOOHAT KajbIUs, Macjio, BOJA, XUMUYECKUN CTaKaH, CTEKJISHHbIC
NaJI0YKH, MyKa, )KeJIaTHH, (POHAPUK.

Teopernveckue cBeIeHUS

YucThle BellecTBA B IPUPOJIE BCTPEUAIOTCS OYEHb PEIKO, Yallle BCEro BCTPEUAIOTCS
cmecu. CMecH pa3HBIX BEIIECTB B Pa3IMYHBIX arperatHbIX COCTOSIHUSAX MOTYT 0Opa3oBBIBATH
TOMOT'€HHbIE (PacTBOPHI) U I€TEPOTrE€HHBIE (JUCIIEPCHBIE) CUCTEMBI.

JlucriepcHbIMU HAa3bIBAIOT TETEPOrCHHBIE CHCTEMbI, B KOTOPBIX OJHO BELIECTBO -
mucriepcHast asza (MX MOXKET OBITh HECKOJBKO) B BUAE OYCHb MEIKHUX YaCTHI] PaBHOMEPHO
pacmpezienieHo B 00beMe APYroro - TUCIEPCUOHHON Cpee.

Cpena u ¢a3pl HaXOOATCS B Pa3HBIX arperaTHBIX COCTOSHUSAX — TBEPIOM, XKHIKOM M
razoo6pasHoM. [1o BenmuumrHe YacTHUI] BELIECTB, COCTABISIONINX JAUCIIEPCHYIO a3y, NUCIIEPCHbIE
CHCTEMBI ACTATCS 2 TPYIIIBL:

. rpyboaucnepcHsie (B3BecM) C pazmepamu yactul Oomee 100 HM. 3ITO
HEMpo3payHble CUCTEMBI, B KOTOPBIX (ha3a M cpena JIETKO pa3JelsioTcss OTCTauBaHUEM WIIN
¢uIbTpOBaHUEM. DTO 3MYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

o TOHKOJMCIIEPCHBIE - ¢ pa3Mepamu yactull oT 100 1o 1 um. da3a u cpena B Takux
CUCTEMaX OTCTAaMBaHUEM PA3ACIAIOTCA C TPYyAOM. ITO 307U (KOJUIOMIHBIE PACTBOPHI
«KJIEeTI0I00HbBIe)») U TeJH (CTYIHN).

Komnnonaneie cuctembl NMpo3payHbl M BHEIIHE MOXOXKH HA WCTUHHBIE PAcTBOPBI, HO
OTJMYAIOTCS OT MOCIETHUX [0 OOpasyromeiicss «CBeTsIeHcs TOpOKKe» — KOHYCY HpHU
IPOIMYCKaHUM Yepe3 HUX JIyda CBeTa. DTO sBJIEHUE Ha3bIBAIOT 3ppexrom Tunaans.

IIpu ompeneneHHBIX YCIOBUSX B KOJJIOWIHOM pacTBOpPE MOKET HayaTbCs MpOIEecc
koarymsiiun. Koarymnsmus — siBjieHre CIUMaHus KOJUIOUTHBIX YaCTHUIl U BBIMA/ICHUS UX B OCAJIOK.
[Tpu 3TOM KOJUIOMAHBIN pacTBOP MPEBPAIIAECTCS B CYCIIEH3UIO WIIN Telb.

l'enn win cTyqHM TPEACTaBISIIOT COOOM CTYNEHHMCTBIE OCaJKH, oOpasyroluecs Mpu
koarymsinuu 3osieil. Co BpeMeHeM CTpYyKTypa reied HapymaeTcss (OTClauBaeTcs) — M3 HHX
BBIJICJIIETCSL BOJa. JTO siBieHUEe cuHepesuca. Ilocmorpure yueOHbI ¢unbM «JlucnepcHble
CHCTEMBI» UCIOJB3Ys cChUIKY https://youtu.be/LVFLbTowgsY wmu qr-kox

Xoxa paGoTsl

Haueprtute Tabnuiy ais opopmiieHus ONbITOB.

HazBanue omnbiTa HaoOmonenus BriBoabl

3ananue 1. [IpuroroB/ieHUe CycleH3MH KapOOHATA KAJIbLHs B BOJe U U3yUYeHUE ee
CBOJICTB.


https://youtu.be/LVFLbTowgsY

B crexisiHHyI0 MpoOHPKY BIUTH 4-5 M BOJBI M BChIMaTh 1-2 JOXKEYKH KapOOHATa KabIlHsl.
[IpoOupky 3akpbITh PE3UHOBOM TMPOOKOM W BCTPAXHYTh MPOOMPKY HECKOJBKO pa3. B
HAOJIOZCHUAX OTMETHTE BHEIIHMWA BHJ U BHIMMOCTH YaCTHUI], CIIOCOOHOCTh OCaXJaThCS M
CIOCOOHOCTH K KOAryJsLHUU.

Ccbuika u r-KoJ JJ1s IpocMOoTpa BHIeoombITa hitps://youtu.be/8n7UFzZWQ-wl

o

3ananue 2. [IpuroroBiieHue 3MyJIbCHM MacCJIa B BOJIe M U3yYeHHe ee CBOICTB.
B crexnsiHHyI0 MpoOUpKy BIUTH 4-5 M1 BOAbI U 1-2 M1 Maciia, 3aKpbITh pE3MHOBOM MPOOKOH U
BCTPSIXHYTh MPOOHMPKY HECKOJILKO pa3. B HAaOMIONEHUSX OTMEThTE BHEIIHWH BUA M BHIUMOCTH
YacTHIl, CHOCOOHOCTh OCAX/IAaThCs U CIIOCOOHOCTH K KOAryJIsLUU.
Ccbuika u (r-Koj JJ1s IpocMOoTpa BHIeoomnbITa hitps://youtu.be/8n7UFzZWQ-wl

3ananmue 3. [IpuroroB/ieHUe KOJIJIOHIAHOTO PACTBOPAa U M3y4YeHHE ero CBOMCTB.

B crexnsHHBIN cTakaH ¢ Topsyeil BOJ0N BHECTH 1-2 TOKEUKH MYKH (MJIM KeJTaTHHA),
THIATENBHO NepeMeniaTs. [I[ponycTuTs uepes pacTBop Jyd cBeta (poHapuka Ha (poHE TEeMHOMN
Oymaru. B HaOIrOICHUSIX OTMETHTE BHEIIHUN BUJ M BUIUMOCTH YaCTHII, CIOCOOHOCTh
OCaXIAThCs U CIOCOOHOCTH K Koarynsauuu. Habmonaetcs mu agpdext Tunnans?

Ccbuika 1 r-Koj 1 IpocMoTpa BuaeoomnbiTa hitps://youtu.be/pCrD2Zs91pg

OO01Mii BHIBOX:

KonTpoabHblie 3a1aHust

Pewre Tect

1. TucnepcHas cucrema 3To:

a) TOMOTeHHas cucTema 0) reTeporeHHas CucTeMa B) BEpHO a U O

. TymaHy COOTBETCTBYET AUCIEPCHASI CUCTEMA: a) /T 0) kK/XK B) T/K

. Hedtu cooTBeTCTBYET AMcIiepcHast cucTeMa: a) /T 0) 3K/ B) I/K

. 3yOHOI1 macTe COOTBETCTBYET JAUCIIEPCHAs CHCTEMa: a) T/T 0) T/T B) T/

. CrinaBaM COOTBETCTBYET AUCHEPCHAs CUCTEMA: a) X/T 0) T/T B) I/k

. I3 mepedHst BEIOEpUTE JTUIITHEE CJIOBO U MOYEPKHUTE €T0: T'ellb, CYCIICH3HSI, 30JIb
. I3 mepeuHst BEIOEpUTE JTUILIHEE CJIOBO U MOJYEPKHUTE €r0: 30J1b, CYCIIEH3HUs, a3P030JIb
. Uto o0BbeIMHSET JaHHBIE CIIOBA: MapMena, 3eup, X0JI0Iel]

OTBerT 3anmumuTe B BUJE OJHOTO CI0Ba

9. Uto 00BEMHSIET JaHHBIE CIIOBA: MOJIOKO, HE(PTh, ITOCOTHEYHOE MACIIO B BOJIE.
OTBer 3anmumuTe B BUJE OAHOTO CIOBA

10. Yto oObenHSET NaHHBIE CIO0BA: JIAK ISl BOJIOC, I€30/I0PaHT, MBLIEBOE 00JIAKO.
OTBeT 3anmumuTe B BUJE OJHOTO CI0Ba

o BN Be) RNV, I SRS I |9

Paszpnen 7.
Tema 7.1. O0OHapykeHHEe HEOPraHUYECKUX KATHOHOB U AHMOHOB
1. JJTabopaTopnast pabota N7 (Ha BEIOOD):
— AHanuTnyeckne peakuuu KaTuoHoB [-VI rpymm;
— AHaMTUYEeCKUE peakliyu aHHOHOB.
JlabGoparopHas padora Ne§

OOHapy:KeHUHe HEOPraHUYECKHUX BellecTB — KaTHOHOB | - VI rpynn ¢ ucnosab3oBanuem
Ka4YeCTBCHHBIX aHAJIUTUYECCKUX pealclmi/i


https://youtu.be/8n7UFzWQ-wI
https://youtu.be/8n7UFzWQ-wI
https://youtu.be/pCrD2Zs9Ipg

3AIIOMHUTE: KaTnonsl 1o KUCIOTHO-OCHOBHOMY METOAY JEJSTCS Ha 6 TPYIII:

I'pynma Karnonst I'pynnoBoii peareHT
[ Na’, K', NH;" Her
I Ag’, Pb™" Hg™ HCI
10 Ba’", Sr°*, Ca’’ H,SO,
Y AlP", Zn” Cr¥*, As (I11), As (V) U3651ToK KoHI. NaOH
Vv Fe’", Fe”", Mg”’, Mn”", Bi*" NaOH
Vi C02+, Ni2+, Cd2+, cu? Bonbiil pactBop ammuaka

Xapakrepucruka I aHaIMTHYECKOH rPpynnbi:
Karuonst Na*™ , K*, NH; ¥ GecrigeTHbl.
I'mppoxcuabl HATPUS U KAJIMS XOPOILIO PaCTBOPUMBI B BOJIE, CUIIbHBIE OCHOBAHUS.
I'uapoxcun ammonus NH4OH — cnaboe ocHoBaHwMe.
Karnons! | ananuTuueckoil rpynisl OTKPHIBAIOT C MIOMOILBIO APOOHBIX peaklui, TaKk Kak
9Ta Ipynmna He HMMEET IPYNIOBOIO peaxkTuBa.
IIpumeHenne B MeAnLMHE

NaHCO; wucnonb3yercs s HeUTpanu3anuu
[OBBIIEHHON KUCIIOTHOCTH KEIYJOYHOTO COKa.
Cynbdar Hatpust NaySOy ‘H,O  (rmayGepoBas
COJIb) PUMEHSETCS KakK CI1a0UTENBHOE.
NaNO; mnpumeHsrOT  Kak
COCYJIOPACIIUPSIONIEE CPEICTBO MPHU CTCHOKAP/IHH,
MUTPEHH WA  TOIKOXKHO.  Jlst IMOIKOKHBIX

UHBEKIUN HCIONb3yeTCcs OOBIYHO B
HOT'O pacTBoOpa.

amnynax B Buue 1%-

12 % pacTBop Na,B4O7-10H,O s
MOJIOCKAaHUsI TOopjia, B Mas3six H MPHUCHIITKAX.
NaCl — Bxomur B cocTaB (hU3HOJIOTHYECKUX
PacTBOPOB U KPOBO3aMCHHTEIICH.
- pu JIEUEHUN 3a00JIeBaHUI
IIUTOBUIHON JKEJE3bl, IIPH apUTMHUHU cepaiia  pasIuYHOIO
MPOUCXOXKACHUS  (CBS3aHHBIMH B OCHOBHOM c

AIIEKTPOIUTUYECKUMHU HapyLICHUSIMHU U abCOJIIOTHOM WIH
OTHOCHUTEIIbHOM runoKaineMuei)

IToramr K,CO3 comepxurcs B 30j7€ pacTeHUl M MCIONB3YyeTCs I IMPOU3BOJCTBA
XKHUJIKOro Mbuta MapranunoBokucislii kanuii KMnOy kak ae3uHumpyomee cpeicTBo.

10 %-nueiit NH4OH (HamatelpHblii CIUPT) NpUMEHSIETCS ISl BBIBEACHUS OOJBHOTO M3
00MOpOKa, JJIs1 MBIThsI pYK B XMPYPTUUECKOM NMpaKTHKe

Xnopug ammonus NH4Cl kak nuyperndeckoe 1 OTXapKHBaroIee CpeICTBO.

AMMHAUYHBI JMHUMEHT - TpU XPOHUYECKMX apTpPUTaX M HEBPAITHSAX B KadyecTBe
OTBJICKAIOIIETO CPe/CTBA. JTO OJHOPOJHAS T'yCTOBaTas >KUJKOCTh >KEITOBATO-0€10ro IBera ¢
3arraxoM Ammuaka. Ilomydaror B30aiThIBaHMEM CMECH MOJCOJIHEYHOro macna (74 dvacta) u
OJIEMHOBOM KHUCTOTHI (1 yacTh) ¢ pactBopoM AMMuaka (25 dacreit).

Peakuust okpammBaHus TuilaMeHH (peakiusi (papmakomeiiHas)): JeTydydue CONM Kalus
OKpaIlIMBaIOT OEeCLBETHOE IJIaMsl B (PHOJIETOBBIH L{BET.



Peaknust okpammBanus miaMeHu (peakius (hapMakoneiiHas): CoJIM HaTPHs OKPAIIUBAIOT
HECBETSIIEECs I1aMsl B JKEIThIN 1IBET

Peaknuu ¢ enxumu menoyamu (peaxiust papmaxorneitHas)
NH.CI + NaOH = NaCl+NH;+H,0
https://rutube.ru/video/e166e06ef4alaad7clcaf7b433bbeaS1/?r=plwd

Xapakrepucruka Il anaauTH4eckoi rpynnsi:

Katnonsr Ag’, Pb?*, ngz+ OEeCILIBETHEI.

Conu 3TUX KaTHOHOB IOYTH BCE IJIOXO PACTBOPSIIOTCS B BOJE, KPOME HUTPATOB.

Conu KaTHMOHOB TPYMIbI MOJBEPralOTCs TUAPOIU3Y U HUX PACTBOPBI MMEIOT KHUCIIYIO
peaKuuio.

Uonsr Ag", Pb*, H922+ CIOCOOHBI 00Pa30BbIBATH KOMIUIEKCHBIE COSIMHEHMUS.

I'mnpokcun cunna Pb(OH); siBasiercss TpyaHOPAaCTBOPUMBIM CIAOBIM 3JIEKTPOJIUTOM,
obnamaet am(pOTEpPHBIMUA CBOMCTBAMH.

['pynnoBbIM peakTUBOM [JIsi KAaTHOHOB BTOPOW AaHATUTHYECKOM TPYMIbl SBISETCS
pa3baBiieHHasl XJIOPOBOAOPOHAS KUCIOTA U €€ PACTBOPUMBIE B BOJIE COJIH.

IIpumeHeHne B MeALIMHE

CoenuHeHns cBUHLA Takke A10BUTHL. K Hanbosiee TOKCHMUHBIM OTHOCSTCS HUTpAT,
aneTar U T'MJIPOKCOXJIOPU]] CBUHIIA, a TaK K€ TETPadTHICBUHELL.

3arpsi3HeHue BO3/1yXa, MOYBBI M BOJBI COEIMHEHUSMHU CBUHIIA IPOUCXOAMUT B PE3yJIbTaTe
BbIOpOCa MX NPOMBIIUICHHBIMU MPEANPUSATHAMH, BBIXJIONHBIMU ra3aMu aBTOTpaHcropra. B
COOTBETCTBUU C CAHUTAPHBIMM HOPMaMHU COJEpKaHWEe CBMHLIA B 1 J1 BOABI HE JOJHKHO
npesbimats 0,1 mr.

Auerat ceunua (II) npumensiercs 11 NpUMOYEK U KOMIIPECCOB,

okcup cuHIa (1) PbO — nist u3roToBNIeHHUS] CBUHIIOBOTO TIIACTHIPS

HuTtpar cepebpa ncrnonb3yeTcs npu JI€4YeHUH TIa3HbIX 3a00J1€BaHUH.

Kommapron (xommouaHoe cepebpo) MpUMEHSETCS TPH MPOMBIBAHWM THOWHBIX paH,
MOYEBOTO MY3bIPs U IPU THOMHBIX KOHBIOHKTUBHUTAX.

[Iporapron — npenapar cepebpa- IpUMEHSETCS KaK BSKYIIEe CPECTBO JJIsi CMa3bIBaHUS
CIIM3UCTBIX 000J0YEK BEPXHUX JIbIXaTEIbHBIX MyTEH.

Honsl cepebpa B OY€Hb HM3KON KOHIEHTpPAIMM CTEPUIIM3YIOT BOJIY M IOJABISIOT
pa3BuUTHE OaKTEpU.

Xnopun pryru (I) mwam xanomens (HgoCly) He smoBuTa M MCIONB3yeTCs B MEIUIMHE U
BETEPUHAPUH KaK CJIA0MTEIbHOE, aHTHCENTUYECKOE M MOYETOHHOE CPEJICTBO, a TaKXKe B BUJE
Ma3el IPUMEHSIOT NpH 3a00JIeBaHMSIX TJ1a3


https://rutube.ru/video/e166e06ef4a1aad7c1caf7b433bbea51/?r=plwd

AHanutnueckue peakiuu Il aHanuTHYecKoi Ipynmnsl:
Peaknuu xaTHOHOB CBHHIIA

https://vk.com/video-40390886_456239580

Peanys ¢ X110poBOAOPOIHON KUCIOTOU
Pb(N03)2 + 2HCI= PbC'zl +2HNO3
PbCl,— Genblif TBOPOKUCTHIH 0CATOK

Peaxkius ¢ menousto. PO(NO3),; + 2KOH= Pb(OH);, |+ 2KNO3
Pb(OH),—ocamok 6emoro mpera

Peaxkius ¢ nomuaom kanust Pb(NO3), + Kl= Pbl,| +2KNO3
Pbl,—ocamok »xenroro nsera
https://youtu.be/ObTSfwhp9eA

Peaxkius ¢ xpomarom kasust PD(NO3), +K,CrO4= PbCrO4| + 2KNO3
PbCrOs—ocanok »xenroro usera

Peaknuu katrona cepedpa

Peakius ¢ xJI0poBOIOPOAHOI KUCIIOTOM (peakius GpapmakorneiHas)

AgNO3+HCI= AgCl |+HNO;

AQCI- Genbiii TBOPOKHUCTHIN 0Ca0K Peakius ¢ HOAUI0M KaHsl.

AgNO; + Kl = Agl| +KNO3

Agl- ocanox cBeTsio-kenToro 1Bera Peakius ¢ XxpoMaToM KaJus.

2AgNO3 +K,CrO4 = AQ2CrO4]+2KNO3; Ag,CrO,4 - ocaiok KUPIUYHO-KPACHOTO IIBETA
Peakmus ¢ menousro. AgGNO3 + 2KOH= Ag,0|] + 2KNO3 + H,0

AQ,0- rps3HO-KOpUYHEBBIA ocafok Peakuuss ¢ TuocynbhaToM HaTpus (peakuus
dapmakorneiinas). 2AgNO3 + N&28203:A928203l + 2NaNO;

Ag,S,03+ H,0= Ag,S| +H,SO,

Ag,S,03- Oemnbiii 0caioK, KOTOPBIN OBICTPO JKEITEET, 3aTeM OypeeT U mepexouT B AgyS -
0CaJZIOK YepHOTO IBETA.

Xapakrepucruka III anaauTnyeckoil rpynnbi:

Karnonst Ba2+, Sr2+, Ca?* GeciBeTHBL

AJIOrEHUIbl, HUTPATHI U all€TaThl 3TUX KATHOHOB XOPOILO PACTBOPSIOTCS B BOJE.

I'uppokcuapl KaTHOHOB ATOM TPYNIBl  SBJISIOTCS CUIBHBIMHM  DJIEKTPOJIUTAMH U
pacTBOpUMOCTh MX yMeHbInaercs B psny Ba(OH), Sr(OH),; Ca(OH)s.

['pynnoBbIM peakTHBOM KaTHOHOB 3TOW I'PYIIIHI SIBJISIETCSA CEPHAst KUCIOTA.

[IppuMeHeHne B MeIMIMHE W 3HAYE€HHE Ui OpraHu3Ma katuoHoB III aHanuTmyeckoin
TPYIIIBL:

Ba®® HecMOTps Ha BBICOKYIO TOKCHYHOCTh, Ba B HE3HAUMTENBHBIX KOJHUECTBAX
COJIEP’KUTCS BO BCEX OpraHax M TKaHAX >KMBOro opraHusma. HeOomblias KOHIEHTpalus €ro
oOHapyXeHa B MUTMEHTHON 000JI0UKe II1a3a.

CoenuHenns 6apus B MaJbIX J03aX CTUMYJIHMPYIOT J€ATEIbHOCTh KOCTHOIO MO3ra, HO B
GONBIINX 103aX HOHBI Ba?* ToKCHUHBI.

[Ipn 3aboneBaHUSAX NHILEBAPUTENBLHON CHUCTEMBI, HEKOTOPBIX CEPJAECYHO-COCYAMCTHIX
3a00JIeBaHUAX KOJIMYECTBO Oapusi B OpraHU3Me YeIOBEeKa YMEHBIIAeTCs.

VY CTaHOBIEHO TaKXKe, YTO JaXKe B HUYTOXKHO MaJbIX KOJIMYECTBAX OH 3aMETHO BIUSET HA
COCTOSTHUE TIaJIKOM MYCKYJIaTypbl - HE 3psl PU OTPaBJICHUSX OapUeM OTMEYalOTCS MBIIICYHbIE
CHa3Mbl U CUJIbHAsI MbIIIEYHAas C1ab0CTh.

bapus cynedar - u3 coneit 6apus B MenuuuHe NpUMeHsieTcst 6apus cyiabdar, KOTOpHIi
MPAKTUYECKH HEPAaCTBOPUM HU B BOJE, HU B KHUCJIOTaxX, HU B OPraHUYECKHX PACTBOPUTEINSX, a
nodToMy He s70BUT. [Ipumenenne BaSO, B MeauiinHe OCHOBaHO HA €r0 HEMPOHUIIAEMOCTH ISt
PEHTI€HOBCKUX JIy4ei, YTO HCIIOJIB3YETCSI B PEHTICHOJOTMM JUIsl TOJYYEHUs KOHTPACTHBIX
PEHTT€HOBCKUX CHHMMKOB M TPU PEHTTEHOCKOIWYECKOM HCCIIEI0BaHUU MUIIEBAPUTEIHHOTO
Tpakta. [IpyHUMaOT B BHJIE CMEUIAHHOTO C BOJOW — OapuWeBOW KamWIbl. IJTOM Maccou
3aMOJHAIOT JKENyIOK s 3aJ€p’KKH PEHTTeHOBCKHUX Jiyded. Uepes3 ompenerneHHOEe BpeMsl OHa
ITOJIHOCTBIO BBIBOJIUTCS U3 OPraHU3MA.

Peakniuu katroHOB Gapust
https://youtu.be/KVYM7VFY0s8



https://vk.com/video-40390886_456239580
https://youtu.be/0bTSfwhp9eA
https://youtu.be/KVYM7VFY0s8

Peakumst ¢ xpomarom kamust Ko;CrOy
BaCl, + K,CrO, = BaCrO, | + 2KCI
BaCrO, - ocamgok KenToro 1Bera.

Peakumst ¢ cepHOI KUCIOTOM U PACTBOPUMBIMU CyibhaTamu (peakius GpapMakorneitas).
BaCl;, + H,SO4 = BaSO4| + 2HCI
BaSO, - ocagok Gesoro mnsera.

Peaknust okpammBanus 1iaMeHu (peakiust (apMakoneiHas: conu 0apus OKpallnBaroT
HCECBCTIIIICCCH 11JIaMs B )KGHTO-SGHGHLIﬁ IIBCT.
https://youtu.be/6-wfmVI1g5JQ

XapaKTepHCTnKa 1A% aHaJanquRon rpynmnbl:

K quBepTon AHATUTHYCCKOU IPYIIIE OTHOCATES AP, zn?*  Cr*t, As (1), As (V).

Woust AI**, Zn** Gecrsernsi, coemunenns Cr OKpaH_IeHBI B 3eIeHbIi WK (buoneToBsIi
1BET.

XopoIIo pacTBOPUMBI B BOJAE CYJb(aThl, HUTPATHI, XJIOPUIbL, OPOMMJIbI, HOAUIBI
anoMuHus, tuHka u xpoma (I11).

I'mapokcuabl KaTHOHOB ATOW TPYNIBI TPYAHOPACTBOPHUMBI U SBISIOTCS CIa0BIMU
anektposntamu. Kpome Toro onu o61agaroT aMpoTepHBIMU CBOWCTBAMU

prnHOBHM peaKTI/IBOM apisiercss NaOH B u30bITKe.

I/IOHH Al , Cr¥* 061a1ar0T CrI0COGHOCTBIO K KOMILJIEKCOOOPa30BaHUIO.

AP anioMunmii OTHOCAT K He3aMEHMMbIM MuKpodiemMeHTaM. OH IOCTyNaeT B OpraHu3M
C MPOJIYKTaMHU MHUTAHUS M YACTUYHO C BOJOH, CyTOYHAs MOTPEOHOCTh B HEM cocTaBisieT 45-50
MI. AJIIOMUHHMIl HaKaljuBaeTcsl B KOCTSX, II€YEHHU, JIETKUX, IIOYKax, TIOJOBHOM MO3TE.
AJIOMUHUH y4acTBYET B IPOLIECCAaX PEreHepaluyd KOCTHOM, COEIMHUTENIBHON U SIUTEINaIbHON
TKaHU, BIMSET Ha TNHIIEBapUTENbHBbIE (DepMEHTHI, Ha (YHKIHIO OKOJIOIIUTOBUIHBIX JKEIEe3,
OJIHAKO €ro M30BITOK MOKET IMPUBECTH K BO3HUKHOBEHHIO CEPbE3HBIX HEWPOJIEreHEpaTUBHBIX
3abosneBanuii: 0one3nu [lapkuHcoHa U cTapueckoro cimaboymus — 00Jie3HN AJbIreiMepa.

I'mapoxcun amromunust Al(OH); mpuMeHsieTcst BHYTPh IPU TUIIEPALUAHBIX TaCTPUTAX,
A3BE KeJly/Ka U JBEHAJaTUIIEPCTHOM KHILIKHM KaK aHTAllUJHOE CPEACTBO KaK B YHCTOM BHJIE,
TaK ¥ B cMecH ¢ Maraust okcuaoM MgO (anbpmarens) win ¢ Mg(OH); (Maanokc).

Al(OH); ucronb3yroT NMpU OTPaBICHUSX KaK aJcopOMpYIOIIee CPeACTBO, a TaKkKe Kak
Hapy)XHO€ CpEeACTBO B MPUCHINKAX, oOiajaroliee aacopOMpYIOIIMMU U O0OBOJAKHMBAIOIIUMU
cBoiictBamu. CUIIMKAT aIIOMUHUS BXOAUT B COCTaB 0O€II0i IIIMHBI — IPUCHINIKH, Ma3H, ACThI.

Kgacupr KAI(SO4); - HapyKHO Kak BsDKYIEe AHTHUCENTHYECKOE CPEICTBO, B BUJIC
KapaHJaleil Kak KpOBOOCTaHABIIMBAIOIEE CPEJICTBO U JUIs IPH>KUTaAHUSL.

Peakuyu kKaTHOHOB aTIOMUHUS

Peaxmus ¢ menousto. AICl3 + 3KOH = AI(OH)3| + 3KCl

Al(OH); - ocanok Genoro 1seta

https://youtu.be/29m_aaPGyPQ

Peakuust ¢ cyxum XJI0pua0M aMMOHHSI.

K3[Al(OH)s]+ NH4Cl = AI(OH)3| + 3KC1 + NH3T +H,0

XapakTepuCTHKA KATHOHOB V. ana.nunmecxcon rp LY

K naroit aHaJ'II/ITI/IquKOI/I IPYIIIE OTHOCSTCS Fe** , Mg , Bi**

HNonbt Mg 1 Mn?* GecriBeTHbIe HOHBI, HOHBI Fe?™ - 6J'IC)1H0 3eﬂeHLIe a Fe®* - wentbre.

HuTtpatsl, cynbdatbl ¥ XJI0pUIBI 3TUX KATHOHOB XOPOILIO PACTBOPSAIOTCS B BOJIE.

I'upokcubl KAaTHOHOB 3TOM TPYIIBI - ClIadble TPYAHO PACTBOPUMBIE SJIEKTPOIIUTHI.

I'pynnoBeim peaktuBoM siBisiercs NaOH.

Bce COJIM KaTHOHOB IATOH TIPyIIIbl MOABEPratoTCs TUAPOIN3Y, OCOOCHHO COJIM Keje3a
(110 u Bi**

Wownst Fe** u Fe** nerko 00pa3yroT KOMILJIEKCHbIE COETHEHUS.

DneMeHTHl MATOM aHAIUTUYHECKOW TPYIIbl UMEIOT MEPEMEHHYIO CTENEeHb OKHUCICHUS
(xpoMe Mg) 1 o3TOMY ISl HUX XapaKTEPHbI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU.

CBexxeocaxJeHHbIE CYJIb()HUIbI U THAPOKCHIA SJIEMEHTOB IISITON aHATUTUYECKOW TPYIIIbI
aM(bOTepHBI U CIOCOOHBI JIETKO MePEXO/IUTE, B KOJIOM/THOE COCTOSHHE.

IIpumenenne B meuimne Fe?* | Fe®*


https://youtu.be/6-wfmVlq5JQ
https://youtu.be/29m_aaPGyPQ

XKeneso, Maramii u MapraHer] HMMEIOT OCOOCHHO OOJbIIOE 3HAYCHHE JUIS
JKU3HEJEATEIILHOCTH OpraHM3Ma 4YelioBeKa U KUBOTHBIX. O01ee coaepxkanne Oepyma (kenesa)
B opranusmMe cocraisieT 4-5 r, mpuaem 60—70 % o01eit Macchl TOTO IIEMEHTA COACPKUTCS B
reMOTJIO0OMHE IPUTPOLIUTOB UM HEPBHBIX KJETKax. ['eMOrIoOMH BXOAUT B COCTaB SPUTPOLIUTOB
KpPOBHU M 00€CIeUnBaeT CBA3BIBAHME KHCIOPOAA M3 BO3AYyXa M NEPEHECEHHs €ro OT JIETKHX K
TKaHsIM BCEX OpPraHoOB.

VYuuteiBas Oonbmoe 3HaueHune uoHOB Fe(ll) m Fe(Ill) mns opranm3ma uernoBeka,
CyTOYHast MOTpeOHOCTh B HeM cocTaBiseT 10-15 mr.

B MenuuuHe nekapcTBEHHBIE INpemaparhl jkeie3a (BOCCTaHOBICHHOE JKeJe30, JaKTar
xkenesza, rimnepodocdar xkeneza, cynbhar 2-BaJIGHTHOrO Keie3a, TabneTku bio, pactBop
S0JIOUHOKHUCIIOTO JKene3a, ¢epamMuja, TEeMOCTUMYIMH M JIp.) HCHONB3YIOT NpU JICUYCHHU
3a00JIeBaHNU, COMPOBOKAAIOIIUXCSA HEAOCTATKOM JKele3a B opraHusMe (kenezopeduuuTHas
aHEeMUs), a TaKXKe KaK OOINEYKPEIUISIONME CpeICTBa (MOCie MEepEeHECEHHBIX WH(EKIIMOHHBIX
3a00J€BaHUi U Ip.).

W3oTonbl  Kenme3a TMPUMEHAIOT KaK MHIAUKATOPHl MPH  MEIHKO-OMOJIOTMYECKHX
UCCIICIOBAaHMSAX M TUArHOCTHKE 3a00JIeBaHUI KPOBH.

Mg®* — KOMIOHEHT (EepMEHTOB, B OPraHH3ME YeTOBEKA COACPIKHTCS B KOCTAX, 3y0ax,
SBIISICTCS PETyNsTOPOM paboThl HEepBHOW cucteMbl. CoenauHeHHs Marams coaepikaTcs BO
BHYTPHUKIIETOYHBIX JKHJKOCTSAX, KOCTAX CKeJlera M dMmaiu 3y0oB. B 3aBucuMoctu oOT
KOHIICHTPAallMM B OpraHu3Me MarHuii MOXXET YCKOPSTh WM TOPMO3HUTH IPOLECC Iepenadn
UMITYJIbCOB IO HEPBHBIM BOJIOKHaM. OH Takke BIMSET Ha JbIXaTeNbHBIC W JAPYTHE MO3TOBBIE
HEHTPHl W JCUCTBYET YCHOKOMTEIHFHO Ha HEPBHYIO CHCTEMY B II€JIOM; BXOJWUT B COCTaB
HEKOTOPBIX ()epMEHTOB M3 TPYIIBI TpaHchepas, BIUIET Ha yrIIeBOAHBIA U (hocopHbIi 0OMeH,
CIOCOOCTBYET BBIICTICHHIO KEITYH, CTUMYJIUPYET NEPUCTAITBTHKY KUIICYHHKA.

Maruaust okucn MgO HCHOiB3yIOT B MEAUIMHE JJIs HEWUTpajau3aluy MOBBILICHHON
KHACJIIOTHOCTH KeIyJJOYHOTO COKa, BXOJUT B COCTAB Ma3eil /I JIeYeHHUS KOXKHBIX OOJIe3HEH.

Marnus cymbpar MgSOy*7H,0 mnpumeHsOT Kak ciaaOuTenbHOE CpPEeACTBO TpHU
KenynouHblx 3a0oneBanusix. CynbdaT MarHus (QHIVIMICKYIO COJIb) MPUMEHSIOT B KauecTBE
CJIa0UTENIbHOT 0, KEITYErOHHOro (BBEIEHUE Yepe3 AYOJEHAIbHBIA 30HA) U OOJIEYyTONISIOLIETO
CpeCTBa MPH CIIa3Max >KEeIYHOro Mmy3bIps. [Ipy napeHTepaibHOM MPUMEHEHUH MarHus cynbdar
okas3piBaeT ycrnokausatomee neiicteue Ha LIHC. [Ipu xoHuenTpanuu npenaparta B kposu 9—10
% Hactynaetr cHOTBOpHBIN 3 dekT, mpu 15—18 % mr — HapkoTHueckoe coctosiHue. bonbime
KOHIICHTPAIIUH MOTYT BBI3BAaTh YTHETCHUE JIBIXaHHUS.

B memummue kapOoOHAT MarHus, OKHCh MarHusi NMPUMEHSIOT B KayecTBE CPEICTB,
HEUTPATM3YIOIIUX COJITHYIO KACIIOTY JKEITyAKa, a TAK)KE KakK JISTKUE CIa0uTeIbHbIE.

[lepekncy MarHusi Ha3HA4YalOT B KA4eCTBE JAC3MH(DUIMPYIOIIEro CpeACTBa IPH
TIMICTICTICHH, OPOYKEHHUH B JKETYAKE U IPU TOHOCAX.

AcmaparuHar, UOWTpaT W JpyrHe OPraHWYECKHE COJIM MarHus WCIOJNB3YIOT TIpU
msroroBnieHnn  BAJIOB M JIEKapCTBEHHBIX  NPEMapaToB €  IIUPOKAM  CIIEKTPOM
7e4eOHONTPOPUITAKTUYECKOTO  JIEUCTBUSL  (XPOHUYECKHM CTpecc, 3a00JieBaHUSI CEepJeYHO-
COCYJIUCTOM CUCTEMBI, MOYEKaMEHHasi 00JIE3Hb U Jp.)

AHaJINTHYECKHE PeaKIuH V aHATUTHYECKOH I'PyIbI

Peaxnuu katronos xenesa (I1) - Fe?*

Peaxnus ¢ rpynmnossiM peaktuBoM. FeSO4 + 2KOH= Fe(OH);| + K2SO4

Ocamox Ha BO3myxe ObicTpo Oypeer BeneactBue okucieHus 4Fe(OH),+0,+2H,0=
4Fe(OH)3|

Fe(OH); — 6i1eaH0-3€meHbIi 0caoK

Peakmust ¢ rekcoraonogepparom (I11) kamust kpacHoit kpoBsiHoM conbio Ks[Fe(CN)g]
(peakuus apmakoneitHast)

3FeSO, + 2K3[F9(CN)6] — Fes[Fe(CN)g] + 3K,SO4

Fes[Fe(CN)g] - TemHO-crHU# 0canok (TYpHOYIEBYIO CUHB)

https://youtu.be/63pnr201pBw

Peakuuu katuoHoB xenesa (I111) — Fe*

Peakuus ¢ rexcanmanodepparom (I11) xanust (xentoil KpOBSIHOM COMBIO)
K4[Fe(CN)g] 4FeCl; + 3K4[Fe(CN)g] — Fes[Fe(CN)g]s] + 12 KCI.
Fes[Fe(CN)g]s- ocamok MHTEHCHBHOTO CHHETO [BETa — OEPIIMHCKAS JIa3yph


https://youtu.be/63pnr2OIpBw

Peaxius ¢ poganunom kanms. FeCls + 3KSCN — Fe(SCN)3+3KCl
Fe(SCN)3 - KOMIUIEKCHOE COeTMHEHNE HHTEHCHBHOI'O KPOBaBO-KPACHOT'O IIBETA.
https://youtu.be/cwWKChDQaOM

Peakuuu karnonos maruus (II) Peakuust ¢ rpynnoBbIM peakTUBOM.

MgClI; + 2KOH= Mg(OH),| + 2KCl

Mg(OH)2+2NH,4Cl = MgCl,+ 2NH,OH

Mg(OH),- 6enplii CTyIEHUCTBIN 0CaI0K

Peakumst ¢ runpodocharom Hatpust NagHPO4. (peakius dhapmakomneiinas)
Mg** +NH4OH + HPO,* — MgNH4PO,4] + H,0.

MgNH4PO, - 6enblii METKOKPUCTAIUTMUECKUN 0CATOK

XapakTepucTHKa KaTHOHOB VI aHaIMTHYECKOH I'PyNIIbI:

K mecToii aHanuTHYecKoi Tpymme oTHOCATCS: pacTBophl cojeid menu (II) oxpameHsr B
romy0Ooii nBet, kobanbTa (II) - B po30BBIii, HUKEIS — B 3€JICHBIN.

Xaopuasl, cynb(atbl © HUTPAThl ITUX KATHOHOB XOPOIIO PACTBOPUMBI B BOJIE.

I'unpokcuapl KaTUOHOB 3TOH TpyIIbl - ciaOble TPYJHO PacTBOPUMBIE AJIEKTPOJIUTHI.
I'unpokcun Cu(OH); HeycTONYMB U MpU HArpeBaHUM Pa3iaracTcsl Ha COOTBETCTBYIOUINI OKCHJT
U BOJNY.

J1J11 KaTHOHOB IIECTON TPYIIIBI XapaKTEPHbI peakluy KOMILUIEKCOOOpa30BaHUsI.

['pynnoBbIM peakTUBOM SIBJISIETCSl pacTBOp amMMmHaka. PacTBopbl ammuaka ocaxaatoT Co,
Ni, Cd, Cu B Bujic THIPOKCHIOB.

Menpb, pTyTh U KOOAlIbT MMEIOT NEPEMEHHYIO CTENEHb OKHCIEHUS, IO3TOMY Ul HHUX
XapaKTepHbI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

TIpyMeHEeHNE B MEMIIMHE U 3HAYCHNE s opranmsma aukers NiZ*

Cuutaercs, 4To OMOJIOTUYECKAsT POJIb HUKENS 3aKII0YaeTcs B YYaCTUU B CTPYKTYPHOM
OopraHu3anuu U QyHKIMOHUPOBAHUM OCHOBHBIX KileTouHbIX KomMnoHeHToB — /IHK, PHK u Genka.

Hukens urpaer onpeneneHHy0 poib U B TOPMOHAIBHOM peryisiuu opranumMa. Hukens
YTHETAET eUCTBUE aJpeHaIlHa, CHUKAET apTeprualbHOE JaBICHHUE, OKA3bIBACT YCIIOKAaUBaIOIEe
JieicTBHE HAa EHTPAJIbHYIO HEPBHYIO CUCTEMY.

[IpumeHnsieTcs Mpu U3rOTOBIEHUU OPEKETCUCTEM, TPOTE3UPOBAHUH.

AHanutnueckne peakiuy VI aHamuTHYEeCKON IpyIbl:

Peakuuu katnonos meau (II)

Peaknus ¢ menousto . CuSO4 + 2KOH= Cu(OH);| + K2SO4

Cu(OH); — rony6oit ocamox Ocasok pacTBOPUM IpH JEHCTBUU KOHLEHTPUPOBAHHOTO
pactBopa ammuaka: Cu(OH), + 4NH;3;=[Cu(NH3)4]OH,

Peaxuus ¢ rpynmoBeiM peaktBoM CuSOg+ 4NH3=[Cu(NH3)4]SO4

[Cu(NH3)4]SO4 - KOMILIEKCHOE COETUHEHNE CHHETO IIBETA.

Peakuuu katnonos pryru (II)

Peakmus ¢ menousio (peakuus dapmaxoneitnas). Hg(NO3z), + 2KOH= HgO| + H,0 +
KNO3

HgO — ocamoxk »xenroro mpera

Peaxkrus ¢ nomumom kamus. Hg(NO3), + 2KI= Hgl,| + KNO3
Hgl,- ocamok kpacHoro npera. Ocajok JIETKO pacTBOPUM B M30BITKE PEaKTHBA C 0Opa30BaHUEM
OecrietHoi koMIutekcHoit comu: Hglo+ KI=K3[Hg

2. IlpakTHyeckue 3aJaHHsl Ha COCTaBJIEHHE YpaBHEHUH peakuuid OOHapyKeHUs
KaTHOHOB [-VI rpynn v aHHMOHOB, B T.4. B MOJIEKYJISIPHOM U HOHHOU opMax.

[

Hon


https://youtu.be/cwWKChDQa0M

Ha Genyro canderky nmpoymiau Ho, MOMBITAINCH BEIBECTH €r0 ¢ TIOMOIIBI0 OTOSTMBATENS
«[lepcomnby, 3aTeM XJIOpHAsI U3BECTh, HO MATHO HE UCYE3IIO.

1) YUtoObl yaaauTh MATHO, KAKOE CPEACTBO HAMO HCIIOJIB30BAThCS C OKHCIUTEIbHBIMU
WA BOCCTAaHOBHUTEIHHBIMU CBOMCTBAMH?

2) Hanumure kauecTBEHHYIO PEaKLIUIO HA ONpeeieHue Hoaa?

3) Hanmumure mpumMeHnenue oaa B OBITY.

JTaJI0OH OTBeTAa:

1) C BOCCTaHOBUTEILHBIMU CBOHCTBAMH
2) 1. KauectBennas peaknusa. 0,2 r© cyOCTaHIIMM HarpeBalOT B TPOOHWpPKe, 00pa3yroTcs
¢buoneToBbie Mapbl, HOA KOHAECHCUPYETCS HA CTCHKAX.

2. KagectBennas peaknus. 0,5 T CyOCTaHIIMM SHEPTUYHO B30ANTHIBAIOT B TeUeHUE | MUH
co 100 mut Bogsl. [TomydeHHBIN pacTBOp JOJKEH OKPAIIMBATHCS B CHHHM IIBET MPH MPUOABICHUN
OJIHOM Karutu pacTBopa Kpaxmaina. [Ipu KUnsTYeHnn OKpacka Mcue3aeT M BHOBb MOSBISIETCS MPU
OXJIQXKICHUH.

3. Momuctsiit muan. 0,75 r cy6cranuun pactupaiot ¢ 30 M1 Bofsl H GuibTpyroT. 10 M
¢unbpTpaTa 0OeclBEUMBAIOT PACTBOPOM CEPHUCTOM KHCIOTHI, MPUOABIAOT 1 Kamiio pacTBopa
xene3a(ll) cynedara B cepHoii kucnore, 1 kammo 3% pactopa sxene3a(lll) xmopuna u 0,5 mi
10% pactBopa Hatpusi ruapokcuaa. CMech HArpeBarOT M MOJKUCISIOT XJIOPHUCTOBOJIOPOIHOMN
KHCJIOTOM pa3BefieHHOU §,3%, HE TOJDKHO MOSBISATHCA CUHEE OKpaIMBaHUE.

KauectBenHnas peaxkiust Ha HOAUA-HOH:

1) HuTpaT cepeOpa BBIACIACT W3 HOJIUIOB CBETJIO-)KEITHIM TBOPOXKHCTBIA OCaJI0K
cepebpa:

Kl + AgNO3;= Agl| + KNOs
I+ Ag" = Agl]

Ocaok He pacTBOpsAETCS B a30THOM KHUCJIOT€ W PACTBOPE aMMHUaka M IUIOXO
pacTBOpsieTCsl B pacTBOPE TUOCYJIb(aTa HATPHUSL.

2) XmopHas BOJa BBIAENSIET W3 PACTBOPOB HMOAHMAOB CBOOOIHBIM O], KOTOPHIi
OKpaIlIMBaeT CEPOYIJIepoa WM XJIOpoPopM B KpacHOBATO-(PHOJIETOBBIM I[BET, a pPacTBOP
Kpaxmasa — B CUHHH.

Cl,+ 2Nal = 2NaCl + |,

3) Xnopun xenesa (II), korn. H,SO4 1 HEKOTOpBIE APYTUE OKUCIUTENHN OKUCISIOT HOH [

JI0 CBOOOHOTO H0/1a; HAITPUMED:
2FeCls + 2KI1 = 2FeCl, + 2KCI + 1,

4) Ha #ion MonexynspHbIii — JeiicTBUE KpaxMalla — CHHEE OKpallliBaHUE.

3) Hns nesundexiuu, s oOHApYKEHUs KpaxMayia B MPOAyKTaX MUATAHUS, WHTASIIUN C HOJI0M
npu OOJE3HAX BEPXHHUX bIXaTEIbHBIX MYTEH, NI TOJIOCKAHHS Mpu 3a00J€BaHUAX TOpia U

IMOJIOCTH pTa.

[Touemy B Kutae 60nbpHBIX 3000M HM3/1aBHA JieyaT 30J10H MOPCKUX I'yOOK?
Nudopmanus-noackaska. ExxeqHeBHbIN mpueM HEOONBIINX /103 COCIUHEHUH Hojaa momoraer
n30aBUTHCS OT 300a. Mopckue TyOku, Mopckas kamycta 6oratel iomoMm. [lostomy B Kutae n
Smornu 60IBHBIX 3000M M3/IaBHA JieYaT 30JI0i MOPCKHUX T'yOOK.

3ananue. Bpramcinre, CKOJBKO TpaMMOB MOPCKOW KaIyCThl HEOOXOIMMO CheaaTh
€XKECYTOYHO JIJISI TOTO, YTOOBI BOCIIOIHUTEL CYyTOUHYIO MoTpedbHocTh (800 Mr) opranusma B ioe.
B 100 r Mopckoii karycTsl coepkanue oaa coctasisieT 250 mr.

JTaJIOH OTBeTA:

100 T — 250 mr

X1 —800mr



X=320r

CoenuneHus cepbl

Ha 3aHATHSIX XMMHYECKOTO KPYKKa y4alluecs UCCICIOBAIH MPOCTOE BEHIECTBO JKEITOTO
[[BETa, HEPACTBOPUMOE B BoJie. [Ipy COKMTaHUM ATOTO BEIIECTBA B KUCIOPOJIE 00pa3oBaics ra3 ¢
pe3kuM 3amaxoMm. Korga raz pacTBopsuid B BOJE, IOJIYYajCsi pacTBOP, B KOTOPOM OKpacka
JaKMyca CTaHOBMJIACh KpacHo#. Eciu ke B KoJOy ¢ ra3oM HaJIMBaJIXd PACTBOP THIPOKCHIA
HATPHs, TO 3aIax ra3a ObICTPO HUCYE3all.

Omnpejenure COCTaB UCCIIEYEMOr0 BEIIECTBA U 3AIMIIUTE €ro Ha3BaHHE.
CocraBbTe 3 ypaBHEHHUS peaKIHii, KOTOpPbIe OBUIM MPOBEICHBI YUYANIMMHKCS B IPOIECCE €ro
pacro3HaBaHUs

9TajIoH OTBETAa:
S —cepa
S+ 0, — SO,
SO, + H,O — H,S03
SO, + 2NaOH — Na,S0O3 + H,0

1. HauuHarouuii 1abopaHT OMOXUMHUYECKON Jab0opaToprun NPUroTOBUI JUIsl IPOBEIEHUS
AQHAJIN30B PaCTBOPHI XJIOPUIOB HATPUS, MATHUS U aMMOHHUS, HO 3a0bLJ1 IPUKJIEUTh 3TUKETKH Ha
CKJITHKU ¢ pacTBopaMu. Kak onpenenuTts, Kakoe BEIIeCTBO HAXOAUTCS B KAXKIOW U3 CKIISTHOK?

JrtajoH oTBeTa: CiiesyeT BOCIOIb30BaThCs PEaKIUsIMUA Ha KATHOHBI:
MgCl, + 2NaOH = Mg(OH); + 2NaCl,
NH4Cl + NaOH = NH3 + H,0 + NaCl,
pactBop NaCl okpamuBaer miaaMs B )KEITbIH LBET.

2. Ha xakoii U3 HOHOB MepBOii aHamuTH4YecKon Tpymibl AericTByeT Nag[Co(NO2)s]?
Hanumure ypaBHeHUE B MOJIEKYJIAPHOM, HOHHOU (hopMme.

JTAJIOH OTBeTA:

Nas[Co(NO,)e] + 2KCI = K;Na[Co(NO2)e]| + 2NaCl (sxentsiii 0camok).

3Na* + [Co(NO)s]* + 2K* + CI" = K,Na[Co(NO»)s]| + 2Na* + 2CI

Na® + [Co(NO,)e]* + 2K* = K,Na[Co(NO,)e]|

3. VkaxwuTe XxapakTepHble peaknuu Ha noH NHy * . CocTaBbTe ypaBHEHHS STHX PEaKIUii.
JTaJIOH OTBeTA:

1. leiicTBue menoveit
nonbl ammoHnus pearupytot ¢ NaOH u KOH npu HarpeBaHuu ¢ BbIIeTICHUEM aMMHaKa:

NH4++ OH =H,0 + NH31

AMMUak onpeensieTcs Mo 3anaxy Wid Mo OKpalliBaHUIO BIAYKHON JIAKMYCOBOM Oymarm.

2. JleiictBue Marams okcuga MgO

MgO + H,0 = Mg(OH),
NH;" + Mg(OH); = H,0 + NH3?
MgO BbIETSIET aMMHAK U3 COJICH, KaK W IIEJI0YH, HO HE pa3jaraer JIETy9re OCHOBAaHUS. 3aTeM
no6asisitor pactBop Nazg[Co(NO-)g].
2NH," + Na* + [Co(NO,)s]* = (NH,)Na[Co(NO,)s] |

o0pa3yeTrcs KeNThIi 0CaZoK.



3. HetictBue peaktuBa Heccnepa Ky[Hgls] + KOH

o0pa3yercs KpacHO-OypHhIii UITH JKeITO-0YyphIi 0caoK Hoauaa:
NH4" + 2[Hgl,]* + 40H" = [HgoNH,O0]l] + 71" + H,0

4. Peakmusi coseii aMMOHWSI IPU HATPEBAHHUH

Coun JIeTy4Hx KUCIIOT Pa3araroTcs MOJIHOCTBIO:
NH4Cl = NH371 + HCI
Coun HeNeTy4nX KUCIIOT pasiaraloTcsl YaCTUYHO:
(NH4)2$O4 = NH3t + NH4HSO,

Tema 7.2. OOHapy:KeHHe OPraHNYeCKUX BelleCTB OTAeJbHBIX KJIACCOB € HCI0Jb30BaHUEM
Ka4yeCTBEHHBIX peaKIui
1. JIaGopaTopuas padora N9 (Ha BbIOOD):
— KadecTBeHHBIE peaklIMK Ha OTJENIBHBIE KJIACChl OPTaHUYECKUX BEILECTB;
— KauecTBeHHBII aHAJIN3 OPTaHUYECKUX COCTMHEHUH 0 (YHKIMOHAIBHBIM IPYIIIaM.

JlabopaTopnasi paGota Ne9
«MnenTuUKALNSA OPraHUYECKUX COeAMHEHMIT 0TAeIbHBIX KJIACCOB»
Lesb: 3aKkperyieHne 3HaHU 0 METOJax MISHTH(PUKAINN OPraHMUECKUX COSAMHEHUH.
Kparkas Teopus:
l: AJH)ZIGFI/IZ[I)I M KCTOHBI — KJIACC OPraHn4CCKUX COCI[I/IHCHI/Iﬁ coAcpiKax aJIbACTUAHYIO

" KCTOHHYIO I'pyHITy COOTBETCTBECHHO.
') (0]

R R R H
Keronnas rpynna AupieruiHas rpynmna

R — ankunbHas rpymnmna
Moay4yenue:
1. Okwucnenue CiupTOB:

[O]
——

OH
RJ
OH
—>
R R
2. BOCCTaHOBHeHI/IC KHUCJIIOT:

0
—>
R OH H

R

o)
R)J\H
o)
R)J\R

Il: VYraeBompl — KiacC OpPraHMYECKHUX COENMHEHUH.  KapOOHWIBbHYIO TpyHmy u
HECKOJIbKO THAPOKCUIIBHBIX Ipynm. Ha3zanue 3Toro kmacca COCIMHEHUN MPOUCXOIUT OT CIIOB

«TUAPATHI YIIEpOIay.
Metoabl moJiydeHHsi: W3 IPUPOAHBIX HMCTOYHMKOB: caxapHas CBEKJa, CaxapHbIH
TPOCTHHUK.



Knaccudukanms yriieBoion
MoHocaxapusl Jucaxapuabl ITonucaxapusl
I'mroko3a Caxapaza Kpaxman
®Ppykro3a Jlakro3a [emnronosa
OH OH OH 0
0] OH
=
HO HO
OH OH OH OH
I'mroko3a dpykro3a
HO O
OH
HO 0]
OH OH
(@)
HO
OH
OH
JlakTo3a

I11: KapOoHOBBIE KHCIOTHI - KJacC OPraHUYECKUX COCTUHEHHH, MOJICKYIBI KOTOPBIX
coJiepKat OJTHY WJIM HECKOJIBKO (DYHKIIMOHATBHBIX KapOOKCHMIBbHBIX Tpynn - COOH.
IHony4enmne:
1. OKI/ICJ‘ICHI/IC aJ'IL,[[eFI/II[OB'

i - 1

Fn)lponm conent Kap6OHOBI>IX KHCJIOT:

(@]
+ HCI —>)J\ +  NaCl
R OH

IV: benku - BBICOKOMOJIEKYJSIpHbIE OPraHUYECKHE BELIECTBa, COCTOSAILIME M3 anbda-
AMUHOKHCIIOT, COEIMHEHHBIX B LIETIOYKY MENTUAHOMN CBA3bIO.
O

R ONa

H,N
OH

AMMHOYKCYCHasi KUCTIOTa
(Curmn)



OH

IlentunHas cBs3b

O0opynoBanme: IpoOUPKH, MUIETKH OTHOPA30BbIE, DIICKTPUUYECKAsH ITUTKA.

PeakTHBBI: YKCYCHBIN allbJierujl, HUTpAT cepeOpa, aMMHUadyHas BoJa YKCyCHasi KUCIIOTa,
BOJHBIM pacTBOp Kpaxmaja, CIIMPTOBOM pacTBOp HOJa, pacTBOP IMAPOKCHIA HATpHA,
pacTBop cyibdara Meu.

Xon padoThl:
TabJ. 2.

Ne | Yro nenamu? Yro YpaBHeHHE peakuu BeiBogbI
Habmonanu?
1 | 1. KauectBenHnas peaxnus | Beimagaer CH3;COH+AQ,[NH3],0=Ag + B X0JIe
Ha aJIbACTHUIBI 0CagoK CaKIInuu Ha
o cep§6pa Ha +CH3;COOH ETCHEG
B npobupky Hamniu 2 CTCHKaX IPOOUpPKH
Mt 1% pacTsopa IPOGHPKH. BHITIAJAET
Hutpara cepedpa AgNO 0CATIOK
3 1 HEOOJIBIITUMU cepelpa B BUIE
HNOpUUSAMHU A00aBUIH 3epKaa.
10% ammuaunyro Bogy
NH4O0H no noasoro
pacTBOPEHHUS
00pa3yrolerocs ocajika
okcuja cepedbpa. K
MOJIyYUEHHOMY PacTBOPY
npuian 1m.
YKCYCHOT'O aJIbJIeTH/1a
Harpenu conepxumoe,
Bpailas npooupKy
BOKPYT IJIAaMEHU
Harpesas He JIHO, a
CTEHKHU.
2 | 2. KauecTBeHHas peakius PactBop B X0J1e
Ha KpaxMaJl OKpaIlIMBacTC peakuuu
B Bommsii pacteop | B CUHHU Kpaxmana ¢
kpaxmana  jgo6asuiy | 1BCT: HOAOM
CIIUPTOBOM pacTBop obpasyerest
foa. KOMILIEKC

CHUHETO IIBCTA.




3 | 3. KauecTBeHHas peakius 2CH3;COONa+H,S0, = B X0Jie
Ha YKCYCHYIO KHCIIOTY. MosBseTcs 2CH3;COOH+Na,S0,4 peakouu
. o TUIPOIN3a
K narpueBoii conu pesxkun  3amax conE YKCYCHOM
YKCYCHOH YREYCHOR KHCIIOTBI
KHCIOTHI(aneTaT HaTpus), | KHCIOTBL BBII[GJ'ISIG‘TCH
no0aBuIN —
KOHICHTPUPOBaHHYIO yKCYCHAS
CEPHYIO KUCIIOTY. CTOTA
[TosBnsercs
pe3kui
pasapaxkaroImu
1 3amax.
4 | 4. buypeToBa peakuus H2N B Xone
(KauecTBeHHas peakuus PacTeop o peaxkuuu
Ha OemKu). JIeHATypaInu
OKpAIHBAETCA. N 4+ Cu(OH), —> | Genxa 5
K 1 mi uccnemyemoro B (HOIICTOBBIIT pHCYTCTRIH
pacTBopa Oenka HonuBaroT | UBET. o} Me ;my PACTBOP
1 m110 %
HoN OKpAIIUBaCTCS
2

pacTBopa CHIPOKCHIA
Hatpus (NaOH) u 2-3

ka1 %

pactBopa cyibdara
menu (CuSQOy).

NH,

BOSVE
Dkt

B (hUONETOBBIN
IBET.

OO0mmii BBIBO/A: B JaHHOW J1a0OpaTOpHOM paboTe Mbl HAYYMJIUCh Ka4eCTBEHHO OIPENENINTh
Pa3IUYHbIE TUITBI OPraHUYECKUX COEIMHEHUN C MIOMOIIBI0 KaUeCTBEHHBIX PEaKIINUM.

Bonpocs! u 3axanus:

1. Hapucyiite nepBUYHYIO, BTOPUYHYIO, TPETUYHYIO CTPYKTPHI OelKa.
2. Yro Takoe 6MypeToBa peakuus’?

3. B uém oTimune KETOHOB OT aAJIbACTUIOB.

2. [IpakTHyeckue 3aJaHUSI Ha COCTABJICHNE KaU€CTBEHHBIX PEAKINI 0OHApYKEHUs

OpTraHHUYCCKUX CO€UHEHUI

1.YcraHoBUTE COOTBETCTBUE MEXKY PEATHPYIOIIMMHU BELIECTBAMU U TPU3HAKOM
MPOTEKAIOIIEH MEXTy HUMHU PEaKIMK: K KaX /10l Mo3ulinn, 0003Ha4eHHOM OyKBOM, monbepure
COOTBETCTBYIOUIYIO MO3UILINIO, 0003HAUCHHYIO LU (POI.

1)

Pearupyrommue Bemecrsa

[Ipu3Hak peakuun

A) 3TUIEHITIMKOJIb U HATPUI

b) 6enzanpaerun u rugpokcua menu (11)
B) 6ytuH-1 n aMmMuauHbIi pacTBOp OKcHUIa

cepebpa

') stunenrnukons u ruapokcun meau (1)

1) mosiBneHue (HhroIeTOBOrO OKPAIINBAHUS
2) oOpa3oBaHue SIPKO-CHHETO PAacCTBOpa

3) oOpa3oBaHue OeIoro ocaaka

4) BbiienieHNe OECIBETHOTO ra3a

5) obpazoBaHMEe KUPIUYHO-KPACHOTO OCAJIKA

2)



https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%BD%D0%B0%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%BD%D0%B0%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82_%D0%BC%D0%B5%D0%B4%D0%B8(II)
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82_%D0%BC%D0%B5%D0%B4%D0%B8(II)

Pearupyromue Bemecrsa IIpusHak peakuuu

A) stunenraukoias U Cu(OH);, 1) obecriBeunBaHue pacTBOpa

B) nenren-2 u KMnOy (H") 2) pacTBOpeHHE Ocajika ¢ 00pa3oBaHUEM
B) stanans u Cu(OH); CHHET0 pacTBopa

') nmponieH u Bry(zoam) 3) oOpa3zoBanme OEIOTO OCcaIKa

4) BBIZICTICHUE Ta3a
5) oOpa3oBaHue KUPIUIHO-KPACHOTO OCAJIKA

3)
Pearupyroniue Bemiectsa [Ipusnak peaxkuu
A) ykcycHasi KuciioTa u Zn 1) pacTBOpeHHE KENTOTO OCaIKa
b) xnopua metrmiiammonus u AgNO3(p-p) 2) BBIZIETICHUE OECIIBETHOTO Ta3a
B) nponanogas kucinota (p-p) 1 KOH(p-p) 3) pacTBOpeHHE OCaJKa U MOSBJICHUE CUHEN
I') 6yrannuon-1,2 u Cu(OH), OKpacKH pacTBOpa

4) BUauMBbIE IPU3HAKU PEAKIIUU OTCYTCTBYIOT
5) obpazoBaHue O6€I0TO OcaIKa

ITaJI0OH OTBETA:

1) -
A b B I
4 5 3 2
2) —
A b B I
2 1 5 1
3) -
A b B r
2 5 4 3

2. B HenoamucaHHbIX MPOOUPKAX HAXOSATCSA: alleTalbIeTH I, TeKCaH, BOJAHbIE PaCTBOPHI
TJIFOKO3bI M copOuTa. Kak ¢ moMOIIb0 OIHOTO PEaKTHBA PACIIO3HATh 3TH BEIIECTBA?
DTanoH orBera: ammuaunbiii pactsop [Ag(NH3),]JOH

Pa3nen 8
Xumus B ObITY U IPOU3BO/ICTBEHHOI 1eATETbHOCTH YeI0BeKa
Keiic (¢ yuerom Oynymieit mpodeccuoHaIbHON AEATENIbHOCTH) Ha aHATN3 UH(OpMaIu o
IPOM3BOJICTBEHHO JIEATEILHOCTH YeNlOBEKa, CBA3aHHOMU C epepaboTKON U MOTydYeHHEM
BEIIIECTB, a TAKXKE C IKOJIOTUYECKOH 0€30IacHOCTHIO.

Pa3nen 9.1. UcciienoBanne u XuMH4YeCKMii aHAJIN3 00beKTOB Onocdepbl
Tema 9.1.1. OcHOBBI J1200PATOPHON MPAKTHKHU B NPO(eCCHOHATBHBIX J1A00paTOPUAX

1. JlTabopaTopHas pa6ota «OCHOBBI TAOOPATOPHON MTPAKTUKK.

2. TunoBble pacyeThl 0 TEMATHKE IKCIIEPUMEHTA.

3. 3ajaun Ha BBIUYMCIICHUE CPETHETO 3HAYCHHSI SKCTIEPUMEHTAIBHBIX JAaHHBIX, TOTPEIIHOCTH.

4. TlpencraBieHre pe3ysbTaTOB APKCIEPUMEHTa B pasnudyHod (opme (Tabmnuia, rpaduk, OTYeT,
JOKJIaJl, IPe3CHTAIlH).




Tema 9.1.2. XumMuuyecKuil aHAJIHU3 TPOO BOABI
1. Tect «CBoICTBa U COCTAB BOBI».
1. Camoe pacpocTpaHEHHOE BELIECTBO HA 3eMJIE:
a) TIeCoK
0) rMHa
B) BOJIa
T') KUCIIOPOJI
2. ®opmyra BOJBI:
a) NO
6) H,O
B) H,O3
r) HO;
3. MonspHast Macca 0IHOM MOJICKYJIbI BOJIBI:
a) 18
0) 18 r/mMmoB
B) I8
r) 32
4. Xumuueckasi CBSI3b B MOJICKYJIE BOJIBI:
a) MOHHAas
0) KOBaJICHTHAsI MOJISIpHAs
B) KOBaJICHTHAs HETIOJISIpHAS
') BOJIOPOIHAS
5. TemnepaTypa KuIeHus: BOJIbI:
a)0°C
6) 4 °C
B) 100 °C
r) 200 °C
6. KakoBBI OCHOBHBIC CBOMCTBA Y BOJIBI:
a) MPO3pPavyHOCTh, COJIEHOCTh
0) HEMOCTOSHCTBO (POPMBI, TEKYUECTb;
B) OECIIBETHOCTh; MYTHOCTb.
7. YO mpoMCcXOoauUT ¢ BOJOM npu TeMnepatype Huxe 0°C?
a) 3aKUIaeT
0) ocTaercs B )KUIKOM COCTOSIHUU
B) 3aMep3aeT
8. UTo mpOoMCXOaNUT C BOJOH NP 3aMep3aHUM?
a) pacuupsieTcs
0) cxuMaeTcs
B) octaercs 0e3 M3MECHCHHIMA
9. Ilo kakoil mpuuuHe jeJ He TOHEeT?
a) TOHKUH
0) nerde BObI
B) MPO3payuHbIii
T') KpacCUBBI
10. Coneprxanue BOJIOpO/Ia B BOJIC:
a) 89%



0) 2%
B) 11%
r) 20%
11. B mpouecce B3aMMOJEHCTBUS ABYX BELIECTB OOpa30BAIUCH T'MJIPOKCHJ Kalus U
Boziopo. Kakue BeliecTBa BCTYNUIIN B pEakinio?
a) KaJui 1 BOJa;
0) OKCH]T KaJIus U BOJIA;
B) KaJMi U COJIsHAsl KUCIIOTA;
') OKCUJ KaJIUs U COJISTHAsI KUCIIOTA.
12. BeiOepure BeliecTBa, ¢ KOTOPHIMH BCTYIAET B PEAKIMIO BOAA:
a) SOg
0) Cu
B) Na
r)C
Il) SiO,
e) CuO

ITaJI0OH OTBETA:

1 2 3 10 11 12

SN
o1
(ep]
~
oo
o

B 0 §) §) B §) B a §) B a aB

2. 3ananue «XUMHUYECKUI COCTaB BObI, THUI BOJbI U CHOCOOBI €€ HMPUMEHEHUs» (C
UCIOJIb30BAaHUEM HOPMATHBHBIX JOKYMEHTOB).

1. Boja neHTpanu30BaHHON CHUCTEMBbl BOJOCHAOKEHHS UMEET CIIEIYIOLINe TOKa3aTelu:
pUBKYC - 2,5 Oana;
MYTHOCTb - 1,7 Mr/m;
3anax - 3 Oama.
JlaliTe THTHEHNYECKYIO OLIEHKY OPTraHOJIENTHYECKUM CBOMCTBAM BOJIbI

JdrayioH  orBera: OpraHoIeNTUYECKUE  CBOMCTBA BOABI HE  COOTBETCTBYIOT
TUTHEHNYECKUM HOpMaM

2. Bosia M3 apTe3MaHCKOl CKBaKMHBI UIMEET CIIEIYIOINE MTOKa3aTeIu:
cyxoii octatok - 1100 mr/m;
XJopuel - 250 mr/m;
cynbgatsl - 420 mr/m;
¢Top - 1,3 mr/i;
HUTPATHI - 13 mr/m;
)kene3o - 0,3 Mr/i;
XKECTKOCTb - 7,8 MMOJIB/II.
JlaiiTe TUTHEHUYECKYIO OIIEHKY XUMUYECKOMY COCTaBY BOJIbI
ITaJ0H 0TBeTa: XUMHUUECKUE CBOICTBA BOJIbI HE COOTBETCTBYIOT TMTMEHUYECKUM
HOpMaM

3. Boia u3 BOJIONIPOBOTHOM CETH MMEET CIICTYIOIIHNE MTOKa3aTeIH:
obmee MukpooHoe uncio - 50 B 1 mu;
3amax - 2 6anna;




OCTaTOYHBIN XJ10p - 0,4 Mr/mI.
JlaliTe 3aKII0YeHNEe O BO3MOXKHOCTH HCIIOJIb30BaHUS BOJIBI IS MUTHEBBIX IICTICH.
JTaj0H oTBeTa: Bo/ly MOKHO UCIIOJIB30BATh JJIsI MUTHEBBIX 1EJICH

4. Boja eHTpaIn30BaHHOTO BOJIOCHAOKEHUS IMEET:
obmiee MUKpOOHOE Yncio - 86 B 1 mut;
OCTaTOYHBIN XJ0p - 0,1 mr/m.
JlaiiTe rUTHeHNYecKyI0 OLEHKY BOJIbI B SMTUAEMHOIOTMY€CKOM OTHOIICHUN
Jdrajion oTBeTa: Bojga B 3NMAEMUONIOIMYECKOM OTHOLIEHMH HE COOTBETCTBYET
TUTHEHUYECKUM HOpMaM

3. [IpaKkTHKO-OpHEHTHPOBAHHbIE TEOPETHYECKHUE 32IaHNUsI HA COCTAB BOJBI M CIIOCOOBI
BBIPQXCHHSI KOHIICHTPAIMA, M TEpecueT KOHIIGHTpamuid (C HCIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).
3amanue 1. KonTposp kauecTBa MUTHEBOM BOJIBI

9TaJIOH OTBETA:

KoHTpoib kauecTBa BOABI MPOBOIUTCS HAYMHAS C HCTOYHUKA BOJIOCHAOKEHUS, 3aT€M Ha
BOJIOTIPOBOIHBIX COOPYKEHUSIX W 3aKaHYMBACTCSl TOYKAMHU BOJIOpa30opa T.€. BOAOIPOBOIHBIMU
KpaHaMH XOJIOJHOH W TOpsdYei BOJOW B KHIBIX JOMax, Kade, OONbHUIAX, NCTCKUX Caaax,
IIKOJIaX U T.J.

[TuTheBas Boja, moTyyaeMasi HaCeJICHUEM JIOJDKHA!

. UMETh OJaronpUsITHBIE OPraHOJIENTHYECKHE CBONCTBA
. OBITH OE3BPEIIHON 110 XUMUIECKOMY COCTaBY

. OBITH 6€30MAaCHO 10 MUKPOOHOJIOTHIECKOMY COCTaBy
. HE COAEpKaTh PaJUOAaKTUBHbBIX BEILECTB.

3ananue 2. Kak OlleHHBAIOTCS OPraHOIeNTHYECKUE CBOMCTBA BOIBI

JTaJI0H OTBeTAa:

OpraHoJyienTHYeCKHE CBOMCTBA BOJIBI OIICHUBAIOTCS 110 HAJIMYHUIO B BOJIC BKyCa
(mpuBKYyca), 11BeTa, 3amaxa u CTeTeHU MPO3PAYHOCTH WU MYTHOCTH.

4. JlabopaTopHas padoTa Ha BEIOOD:
— OuncTKa BOABI OT 3arpsi3HEHU;
— Omnpenenenve pH Bobl U ee KUCIOTHOCTH;
— Omnpenenenure )KeCTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEeHUS

Tema 9.1.3. XuMuueckuii KOHTPOJIb Ka4ecTBA NPOJAYKTOB NUTAHUA
1. Tecr «Oprannueckre 1 HEOPraHUYECKUE BEIIECTBA, BXOSIINE B COCTAB MPOIYKTOB
MUTAHUS.

1. Butamun «B2» OTCYyTCTBYET B IPOAYKTaX:
A. Monoke
b. s610Kax
B. xedupe
I'. ceipe
2. IIneBsIM HCTOYHUKOM BUTaMHHA «B6y sIBIsEeTCS:
A. ppiba
b. msaco
B. neuensn
I'. moacoaHeYHOE MacCIO



3. Cyro4Has ToTpeOHOCTh 3JJOPOBOTO YEJIOBEKA B )KUIAKOCTH COCTABIISACT (B JIUTPAX):

4. Jlns mpoUIAKTUKH TUMOBUTAMHHO30B B 3WMHE-BECEHHUH TMEPHOJ] MPOBOIST

HCKYCCTBCHHYIO BUTAMUHU3AIUIO HAIIUTKOB YalllC BUTAMHUHOM:

A.
b.
B.
.1

A.

. keup
. ppIOa
. TBOpPOT
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5. OCHOBHBIMH UCTOYHHUKAMU KajJblMsa B IIMTaHUHN YCJIOBCKA ABIAIOTCA:
MOJIOKO

6. OCHOBHBIMH UCTOYHHUKAMH BUTaMuHa P sBasgrorcs:

. YepHas CMOpOJINHA
. MsICO

. IUTPYCOBBIC

. OaHaHBI

7. OCHOBHBIM HCTOYHHMKOM BUTaMHHA A - PETHUHOJIA ABJIACTCA:

. pBIOHI KUp

. MacJIO CJIIMBOYHOE

. Anna

. MOPKOBb

. TIepel CJIaIKUI KpacHBIH

8. IlpoayKThI sIBIISIFOIIMECS HCTOYHUKOM BuTamuHa C:

. YepHasi CMOpO/IHA, LINTPYCOBbBIE
. TIIIEHUYHBIA XJIe0
. IEYEHD

. Kpynsl

9. IlpomykTsl, GOraTbie yriaeBOAaMU:

. CBIp M CMETaHa

. MOPKOBb U THIKBa
. MSICO Ml OpEXH

. TpUOBI U pacoib

10. Kakue Bemecrsa HE Bxonast B coctas mumu?

. BATAMHMHBI
. Oenku

. dKCIITKAN

. YTJICBOIBI

11. Kakwue BeriecTBa NpUIa0T CIAIKUI BKYC TPOTyKTaM?

. Oenkun

. YKHPBI

. YIJIEBOJIBI
. BATAMHMHBI

12. OcHOBHBIE MHIIEBBIE BEIIECTBA — 3TO
6eJ'IKI/I, MI/IKpO3J'IeMeHTI)I, BUTAMWHBI



b. 6enku, xupbI, OBOITH
B. 6enxu, *KUpHI, yriieBObI
I". pei0a, PppyKTHI U OBOIIM
13. Kakoe 3HaueHue AJisi OpraHu3Ma UMeeT Kee30?
A. yyacTtByeT B 00pa3oBaHUM KOCTHOM TKaHH;
b. HeoOX0 MO ISt e TENILHOCTH HEPBHOM CUCTEMBI;
B. yuactByeTt B 00pa3zoBaHUU reMOrjio0uHa KPOBU;
. yuacTByeT B peryJIMpOBaHUH BOJHOTO OasiaHca.
14. Kakue mpoayKThl OOTaThl KaJIbI[UeM?
A. MOJIOYHBIE
b. macHble
B. x1e600ynounbie

ITAJIOH OTBETOB:

1 2 3 4 5 6 7 8 9 10 11 12 13 14

b B B B A B i A b B B B B A

2. [IpaKkTHKO-OPHEHTHPOBAHHbIE 3aJaHMS 110 KYJIMHAPHOI TeMaTHKe.

1. YtoObl MPUrOTOBUTH MOJIOUHBIH KOKTEIIb, B MUKCEp MOJO0XKUIN 250 I' MOPOXKEHOTO
wKupHOCTHIO 10% 1 nobaBunu 350 T MosIOKa KUPHOCTHIO 6%. OnpeaenuTs TPOIEHT KUPHOCTH B
IIOJIy4YEHHOM KOKTEHIIE.

9TaJ0H oTBeTa. 7,67%

2. beHzoar HaTpusi — HaTpueBass COJb OCH30MHOW KHCIOTBI — HCIIOJB3YEeTCS Kak
KOHCEpBAHT B IIPOM3BOJCTBE TIa3UPOBAHHBIX HamUTKOB. Omnpenenure maccy OEH30MHON
KHUCIIOThI, KoTopas npopearupyer ¢ 100 rpammamu 10%-ro pactBopa I'MIpoKcHAa HATpPUS C
oOpa3oBaHueM OeH30aTa HaTPHUS.

Iranon orBera: 30,51

3. Ilpu BeImeuke u3eNUil U3 TeCTa MHUTHEBYIO COMY «raciT» ykcycoM. PaccuuTaiire,
Kakasg Macca 9%-HOro pactBopa yKCYCHOM KHCIOTBI MOTpeOyercst A «TralleHHs» MUTbeBON
coanl Maccor 10 r.

JTaJIoH oTBeTa: 79T

4. B mpOMBIIINIEHHOCTH MPU CIIUPTOBOM OpoxkeHHH 360 KT TIIFOKO3BI MONYYaloT MUIIEBON
STUJIOBBIN criupT. Paccunraiite Maccy oOpasyroierocs: mpoayKTa.
JTas0oH oTBeTa: 184Kr

5. B BUHOAENIMM MCTIONB3YETCSl CIIUPTOBOE OposkeHHE Tioko3bl. CKOJIBKO 3TaHona (B T)
MOJIYYUTCS, €CJIM Ha peaklMio 3arpaueHo 360 T rItoKo3bl, a BEIXOJ IPOayKTa cocTaBiseT 80%.

JTtajioH oTBeTa: 14721

6. AHaAHACOBYIO OCCEHIIMIO TIONY4YaroT U3 J¢upa, COJAEP)KAIIET0 OJHOOCHOBHYIO
KapOOHOBYIO KHCJIOTY, Ha HehTpanuzaiuio 0,37 T koropoit Tpedyercs 10r 2%-Horo pactBopa
ruapokcuaa Hatpus. Onpenenure Gopmyny KapOOHOBOW KUCTOTHI.

Irtagaon orBera: C,HsCOOH

7. I[loueMy pacTHTENbHBIE Macia TJIABHBIM 00Pa30M HCIOJIb3YIOTCS IS TPUTOTOBICHUS
XOJIOJHBIX 3aKyCOK (CajaToB, BHHETPETOB, OBOIIIHON UKPHI)?

JTaJIoH 0TBeTa: B perentypy MHOTHX XOJIOAHBIX OO BXOJUT PACTUTEIHHOE MACIIO

Takue Omr0/1a SABJISIFOTCS UICTOYHHUKOM HETMPESTbHBIX KUPHBIX KUCIOT. [Ipu 3TOM 0coboe
3HaUEHUE UMEET TO 0OCTOATENHCTBO, YTO PACTUTEIHLHOE MACIIO B 3TOM cliydyae He MOJBEPraeTcs
TETJIOBOM 00paboTKe U HE TEPSET CBOK OMOJIOTHYECKYI0 aKTUBHOCTb.




8. [l obxkapuBaHus peIOBI MPUMEHSIOT MOACOHEUHOE MIIM OJIMBKOBOE Macio. [louemy
JUI ATOH LIE€H HE UCIIOJIB3YIOT TBEP/IbIE )KUBOTHBIE KUPHI?

JTaJIOH oTBeTa: B cocTaBe TBEpABIX JKUBOTHBIX JKUPOB HACBIILIEHHBIE KUPHBIE KUCIIOTHI,

KOTOPbIE MTPUJIAIOT )KUPAaM CBOMCTBO TYTOIUIABKOCTH.

9. [IprunHa MPOTOPKIOCTH CIMBOYHOIO Maciia - MOsBJICHHE B HEM CBOOOAHON MacistHOU
U JpYyruX HU3KOMOJIEKYJSPHBIX KHCIOT. Il yCTpaHEHUs MPOTrOpKIOCTH Macjlo MPOMBIBAIOT
pacTBOpoM MNUTHEBOM conbl. CocTaBbTE€ YpaBHEHHME IPOMCXOMALIEH IpU 3TOM pEakUuu U
00BSICHUTE IPUUNHY YCTPaHEHHs TOPHKOTO BKYycCa.

JTAJIOH OTBeTA:

CH,—0O—CO—R CH,—OH
‘ +H* ‘ /O
CH;~—0—CO—R +3H,0 CH,——OH + R—C
| \ OH
CH,—O0—CO0—R CH, — OH

WMp (TpUrnuLepya) rAULEPIH KapboHoBasa KUcnaTa

C3H;COOH + NaHCO3; — C3H;COONa + CO, + H,O

10. IIpm Bapke kucenei u3 (PYKTOB NMPOUCXOAUT KHUCIOTHBIA THIPOJIM3 Kpaxmaa.
CocTaBbTe ypaBHEHHE STOU pEaKIUu.

9TaJIOH OTBETA: (C6H1005)n +n H,O — n CgH12,04

CrynenuaTslii (hepMEHTATUBHBIN TUAPOIIN3 KpaxMmaia:

Kpaxman = gexcTpuHbl — MajibTo3a — IJII0KO3a

11. Caxap - mpekpacHOe€ CpeACTBO Ul OBICTPOrO BOCCTAaHOBJIEHUS CHII. YK€ uepes
nonyaca mocie npuéma B TUILY HAYMHAETCS IMOCTYIUIGHHE B KPOBb IMPOJIYKTOB THIPOJIM3A
caxapa. JlaliTe xumuueckoe Ha3BaHue caxapa. CocTaBbT€ YpaBHEHHME TMIpPOJIM3a U HA30BUTE
MPOJYKTHI PEaKIIHH.

Orayon orBera: Caxap. Caxaposa (cykpo3a, TpocTHHKOBBIN caxap) CioH22011, B ObITY
OpOCTO caxap, — JAWUcaxapujl W3 TPYIIbl OJUIOCaXapujoB, COCTOSALIMN M3 JBYX
MOHOCAaXapHUJIOB: O - TJIFOKO3bI U 3 - PPyKTO3HI.

CeH12011+H>0 = CgH12,06+CsH 1206

12. B npou3BOACTBE NMUBAa U CHUPTA, a TAKXKE B XJIEOOMEUEHUHU HCIOIb3YeTCs 0coboe
cBOICTBO yrieBoaoB. Kakoe 3To cBoiicTBO? CocTaBbTE ypaBHEHHE NIPOUCXOIALIEH pEaKLIUH.

Irasion oTBera: CriuproBoe 6poxenue: CgH1205 — 2CH;—CH,—0H + 2CO,

13. ConeHue OrypuoB M KBallleHHE KalyCThl HEBO3MOXKHO 0€3 3TOro BHJa OpOXKEHHS.
Ha3zoBute ero, coctaBbTe ypaBHEHHE MPOMUCXOIAIICH peakuuu. JlaiiTe Ha3BaHWE MPOLYKTaM
peaKkiuu.

JTaJIoH oTBeTa: MojoyHOKuCcI0e OpoKeHne

CeH1205 — 2C3HgO3 + 2ATD
I'moko3a  MOJOYHAs KMCIIOTa

14. [louemy BapeHbe cralle caxapa, XOTsl U BapuTcs Ha caxape?

Iranon orBera: CioH,,011 = CsH1206 (Tmroko3a)+ CgH1206 (hpykTO3a)
Oo6pasyromascs ¢ppykrosa B 1,5 pasa crnaiie caxapa

15. Tlouemy npoOUCXOIUT MOAHITHE TECTA NP T00ABIEHUU JAPOKKEI?

Jranon orBera: Kierku Ipoxikedl mMpeBpallaloT Kpaxmall TecTa B caxap, KOTOPbIA OHU
OTOM TIepeBapuBaioT. B Xxozme 3Toro mpoiiecca BbIpaOaThIBAIOTCS ABYOKHCH YIJlepoja Kak
IOPOAYKT OTX0/a. DTOT ra3 BhIJIENIAETCS B TECTO, M 00pa3yeTcsi 00JIbIIOe KOJTMUECTBO MY3bIPHKOB,
YTO 3aCTaBJISIET TECTO MOJHUMATHCS.

3. JlabopaTopHas padora (Ha BEIOOD):
— OOHapy>keHue HUTPATOB B MPOJIYKTaX MUTAHUS;
— HccenenoBanue NpoayKTOB MUTAHUS HA HAIWYHME YTJIEBOAOB (MyKa, TBOPOT, MOJIOKO, HOTYpT)



Ha HaJIM4YHE YTIIEBOIOB (Kpaxmall, TJIF0K03a, caxapo3a).
Tema 9.1.4. Xumu4eckuii aHAJIHU3 NPOO MOYBBI
1. Tecr o Teme «XUMHYECKHI COCTaB HEOPTaHMYECKUX M OPTaHUYECKUX yI00pEHUI.

1. Yto sABNIsE€TCA CHIPHEM ISl IPOM3BOACTBA a30THBIX Y0OpEeHU?
A) anaTuThl
b) nzBecTHsK
B) npupoanslii ra3
I') kayuyx
2. YUto sBISETCS CHIPHEM IS MPOU3BOICTBA (POCHOPHBIX yHoOpeHHIt?
A) U3BECTHSIK
b) xene3nas pyna
B) ned1p
I') amatuThl
3. Kakue 13 MUHEpaNbHbBIX yI0OpEHUH SBISIFOTCS TPYIHOPACTBOPUMBIMH B BOJIE?
A) a30THBIE
b) xanuiinpie
B) docthopusie
I') KoMIUIeKCHBIE
4. K xanuiHbIM yI0OpEHUSIM OTHOCSITCAL. ..
A) XJIOPUCTBINA KaJIHA
b) cynbdar xanus
B) cynepkanmii
5. K pochopubM ynoOpeHusiM OTHOCATCHL. ..
A) cyniepdocdar
b) cynsdat dpochopa
B) ammodoc
6. B kakoif W3 map TPEACTABJICHBI yIOOpEHUs, COJEpKallie MUHUMAIBHOE |
MaKCHUMaJIbHOE COfIepKaHue a3ora?
A) NH4CI, NH4NO3
B) NH4N03, NaN03
B) (NH4)2S04, CO(NHy),
F) NaN03, CO(NH2)2
7. YkaxuTe KaluiHOe yI00peHne ¢ HauOObIINM COIePKAHUEM Kallus
A) KNO3
b) K2SO4
B) KCI
I') KCI*NaClI
8. Kakoe u3 nepeuncieHHbIX ynoopeHuil sBisieTcs (GU3H0I0THIECKH MEIOYHBIM?
A). NH4NO3
b) NaNOs
B) (NH4)2SO4
') KCI
9. Kakoe 13 nepeynciaeHHbIX yA00peHHii aBseTcs (PU3n0IOTHYecKr KUCIbIM?
A) Ca(NOs);
b) NH4NO3
B) NH4CI
') KNO3
10. Ykaxure, Kakoe U3 MPUBEICHHBIX YAOOPEHUN SIBISETCS aMUTHBIM?
A) NH;3;



b) NH4NO3
B) NH4CO3
') (NH4)2CO
11. IMoua ¢ pH KCI 5.75 umeer cTeneHb KUCIOTHOCTH ...
A) cunbHOKHUCTAs
b) cpennexkucnas
B) crrabokucnas
I') 6nm3kas kK HEUTpaTbHOU
J1) HeliTpanbHas

ITaJIOH 0TBETA:
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2. 33}Iaﬂl/le «B3anMoCBs3b cCOCTaBa IIOYBbI, TUII IIOYBBI U €€ HA3HAYCHU ).

3. JlabopaTopHas padoTa (Ha BbIOOD):
— ObHapykeHue HeOpraHu4ecKuX MpuMecei B mpoOax MmoyuBbI;
— Omnpenenenve pH BogHON BBITSYKKH MTOYBBI, €€ KUCIIOTHOCTH U HIEIOYHOCTH.

Tema 9.1.5. UcciienoBanne 00beKkToB OHOC(hepbI

Y4eOHO-HcCae10BaTeNbCKHI TPOSKT B 00JI1aCTH MCCIIE0BaHUS 00BEKTOB Ornochepsl.
BO3MO)KHBIG TEMBI HpOCKTOBI

1. UccnenoBanue coctaBa MUHEPAIIBHON BOJIBI U PEKOMEHIAIIMH T10 €€ HCIOIb30BaHHUIO.

2. UccnenoBanue pa3pymaroniero 1eiCcTBUs MPUPOIHOM BOJBI HA CTPOUTEIbHBIC MaTepUaIIbl.

3. CocraBneHue TMpoeKkTa IBETHHUKA/Oropoja/caza B 3aBUCHUMOCTH  OT  COCTaBa
MPOaHATU3UPOBAHHBIX TIOYB.

4. Cocrapnenue cOaJaHCHPOBAHHOTO MEHIO Ha JIeHb (HEIer0) B 3aBUCUMOCTH OT COJEp>KaHUs
XUMHUYCCKUX MﬁKpO 158 MI/IKPOSJ’IGMCHTOB B HpOZIYKTaX IINTAHWSA.

5. UccnenoBanue kauecTBa NUTHLEBOM BOJEI.

6. UccnenoBanue npoO BOJAOIIPOBOIHON BOBI HA TIPEAMET YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIBI B CEITbCKOXO03IMCTBEHHON 1€ TEIbHOCTH

8. OuucTka BOABI OT 3arpsI3HEHUN

9. Onpenenenue pH BoJbI M €€ KUCIIOTHOCTH

10. Onpenenenne KeCTKOCTH BOJBI M CITOCOOBI €€ YCTpaHeHHS

11. O6HapyxeHue HUTPATOB B MPOAYKTAX MUTAHUS

12. UccnenoBanue MpoAyKTOB IMATAHUS HA HATMYUE YTIIEBOJAOB (MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HaJIM4YHe YIIIeBOAOB (KpaxmaJ, INII0K03a, caxapo3a)

13. OGHapyXxeHHE HEOPTAHHUECKUX MPUMECcei B P0o0ax MOYBEI

14. Onpenenenne pH BoIHOM BBITSYKKU MOYBBI, €€ KUCIIOTHOCTH U IEJIOYHOCTH

15. Tloremienre KIMMaTa U BBICBOOOK/IEHNE Ta30BBIX THIPATOB CO JHA OKEaHa.

16. bynyume MaTepualsl Ui aBUa-, MallliHO- U TPUOOPOCTPOCHHUS.

17. HoBble MaTepuabl 11 COJIHEUHBIX OaTapei.

18. JlekapcTBa Ha OCHOBE paCTUTENbHBIX IPENapaToB

19. KoHTpons kadecTBa TEXHUYECKOH BOJBI Pa3HBIX BHIOB B COOTBETCTBUU C METOAMKAMH IO
I'OCT.

20. Cozanne 1eKOPaTUBHOU MITYKATYPKH.

21. TTurmMeHTHI B M3/ICTHSX U3 CTEKJIA.




22. OueHKa COCTOSTHHSI BO3/yXa paboueil 30HBI crenuanucra (TEeXHOIOra, CTPOUTENS U T.II., C
ydgeToM o0yiacTd TNpodeCCHOHATBHOW NIEITEIbHOCTH) B COOTBETCTBHM C HOPMATUBHBIMH
JIOKyMEHTaMH

23. XJ10p B )KM3HH YE€IOBEKa

24 Vox B KU3HH yeIoBeKa

25. BogopogoMoOmim — mar B Oymyiee



KPUTEPUU OLHEHKH

3.1. Kputepuu oueHKH YMEHH i BbINOJHEHUSI HPAKMUYUECKUX padom:

Kpurepuit OneHka B )KypHai
Bepnoe pemenue 51-100 % 3aYTEHO
[IpaBunsHOe pemenue 0- 50 % HE3a4TEeHO

3.2. Kpurepuu oieHKH pPe3yJIbTaTOB MEeCMUPOBAHU:

Kpurepuit OneHka B )KypHai
He menee 90% npaBuiIbHBIX OTBETOB 5
70-89% mpaBUIBHBIX OTBETOB 4
50-69% npaBUIBHBIX OTBETOB 3

3.3 Kpurtepuu oueHKH 3HAHUI IyTeM YCHMHO20 U )POHMATILHO20 ORPOCA:

Ounenka 5 (omauuno) BBICTABISETCS CTYAEHTaM, OCBOMBILIMM BCE IPENyCMOTPEHHBIE
npodeccuoHanbHble U 001KMe KOMIETEHIIMH, OOHAPYKUBIIUM BCECTOPOHHEE, CUCTEMAaTHUECKOE U
riy0OKOe 3HaHWE Y4eOHO-TIPOTPaMMHOIO Marepuaia, YMEHHE CBOOOIHO BBHIMONHATH 3a/aHUS,
MPEyCMOTPEHHBIE TPOrPaMMO, YCBOMBIIMN OCHOBHYKO M 3HAKOMBIA C JONOJHUTEIBHOU
TUTEPaTypoOil, PEeKOMEHJOBAHHON MPOrpaMMOil, MPOAEMOHCTPUPOBABIIUM YMEHUE MPUMEHSThH
TEOPETUYECKHE 3HAHUS JUISl PELICHUs] IPAKTUYECKUX 3a/1ad, YMEIOIIUM HaXOJAUTh HEOOXOJUMYIO
nH(pOpPMALIMI0O W HCMOJb30BaTh €€, a TaKKe YCBOHMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSTUHN
IVCLUUIUIMHBL, TPOSIBUBIIUM TBOPYECKHE CIOCOOHOCTH B TIOHUMAaHWU, W3JIOKEHUH U
HCIOJIb30BaHUU y4EOHO-TIPOrPaMMHOTO MaTepHaa.

Ouenka 4  (Xxopowio) BBICTABIACTCS  CTYJACHTaM, OBJIAJICBIIUM  OOIIMMH |
npodeccHoHabHBIME  KOMIETSHIMSIMH, TPOAEMOHCTPUPOBABIIUM XOpOIIee 3HAaHUE Y4eOHO-
IIPOrpaMMHOT0 MaTepualla, YCHEIIHO BBIMOIHSIOMIMM [IPEAYCMOTPEHHbBIE B IIPOrpaMMe 3a/1aHus,
YCBOUBILIUM OCHOBHYIO JUTEpPaTypy, PEKOMEHIOBAHHYIO B Iporpamme, a TakkKe IOKa3aBIIUM
CHUCTEeMAaTUYECKUN XapakTep 3HaHWW MO IUCIUIUIMHE, CIIOCOOHBIM K HMX CaMOCTOSITEIbHOMY
MIOTIOJIHEHUIO U OOHOBJICHHIO B XOJ€ JanbHeimed ydeOHOH paboThl M MpodeccHOHATIbHON
NeSITEIbHOCTH.

Onenka 3 (yooenemeopumenvHo) BHICTABISAETCA CTyJIEHTaM, OOHApY)XKMBIIUM 3HAHHUE
OCHOBHOTO y4€OHO-TIPOIPaMMHOTO MaTepuaia B o0beMe, He0OXOIMMOM JIJisl TalibHEeHIeld y4ueOnl
U TpejcTosuied paboThl MO CHEHMAIBHOCTH, CHPABISIONIEMYCS C BBIIOJHEHHEM 3aJlaHHi,
MPEyCMOTPEHHBIX TMPOrPAMMOM, 3HAKOMBIM C OCHOBHOM JIUTEpPaTypOil, PEKOMEHIOBAaHHOW
IIPOrpaMMOi, JONMYCTHBIIMM IOTPEIIHOCTH B YCTHOM OTBETE M IIPH BBIIIOJIHEHUU 33JaHHUH, HO
oOnanarolUM  HEOOXOIMMBIMM  3HAHHUAMMU JJII HUX  YCTPAHEHUS IMOJ  PYKOBOJCTBOM
npernojasatens. O0mue u npodeccuoHaibHble KOMIETEHIIUHN Y TAKMX CTYAEHTOB c(hOpMUPOBAHBI
1160 chOpMUPOBAHBI YACTUYHO M HAXOJATCS Ha CTaAuU (POpMHPOBAHUS, HO O] PYKOBOJACTBOM
npernoiaBaTens Oy1yT NOJTHOCTHIO CPOPMUPOBAHBI.

Ouenka 2 (neyooenemeopumenbro) BHICTaBIAETCSA CTyJeHTaM, OOHapYy>KUBIIUM MPOOEbI
B 3HAHUAX OCHOBHOTO Y4eOHO-NIPOrpaMMHOIO MarepHaia, IOIMYCTUBIIUM MPUHIMIINAIbHbIE
OIMOKM B BBINOJHEHUH MPEJYCMOTPEHHBIX MpPOrpaMMOil 3afaHuii, eciau oO0mue u
npodeccuoHaIbHbIE KOMIIETEHIIMU He c(hOpPMUPOBaAHbI, BHJIBI MPO(HECCHOHATBHON JeSTeIbHOCTH
HE OCBOEHBI, €CJIM HE MOTYT MPOJOJIKUTh OOy4YEHHE WM NMPUCTYNUTh K MpodecCHOHaTbHON
NeSITeIbHOCTH 10 OKOHYaHWU TEXHHKyMa 0e3 JOMOJHMUTENbHBIX 3aHATUN 10 COOTBETCTBYIOLICH
JTUCIUIIINHE.

3.4 Kputepuu olleHKH 3HAHUH NMyTeM RUCLMEHHO20 ONPOCA:

OueHka 5 (omauynoe) BHICTaBISETCS CTYAEHTAM, OCBOUBIIMM BCE IMPEIyCMOTPEHHBIE
pod)eCCHOHANIbHBIC W O0IIHEe KOMIETSHITNH, OOHAPYKUBITUM BCECTOPOHHEE, CUCTEMATHIECKOE
U NIyOOKOe 3HaHHe y4eOHO-TIPOrpaMMHOT0O MaTepuasna, yMeHHe CBOOOIHO BHITIONHSATH 3a/1aHUs,
MPEIyCMOTPEHHBIE TPOTPAMMOM, YCBOMBIIMKA OCHOBHYKO M 3HAKOMBIA C JIOMOJHHUTEIBHON



JUTEPATYpPOU, PEKOMEHIOBAHHONW IPOrPAMMOMU, MPOAEMOHCTPUPOBABIIUM YMEHHUE IPUMEHSATH
TEOPETUYECKHE 3HAHUS Ul PEILCHHs] MPAKTUUECKUX 3a/1a4, YMEIOIUM HaX0IUTh HEOOXOJUMYIO
UHPOPMALIMIO M HCIONB30BaTh €€, a TaKXKe YCBOMBIIUM B3aMMOCBS3b OCHOBHBIX IOHSATHNA
JUCLUIUIMHBL, IPOSBUBLUIMM TBOPYECKHE CIIOCOOHOCTH B IOHMMAaHUM, MW3JIOKEHUM U
UCIIOJIb30BaHUH YUE€OHO-TIPOTPaMMHOI0 MaTepHaa.

Ounenka 4 (xopowto) BBICTABISACTCA  CTYJAEHTaM, OBJAACBIIMM  OOIMUMH |
npoeCCHOHATBLHBIMI KOMIIETCHIIMSMH, MPOJAEMOHCTPUPOBABIINM XOpoOIllee 3HaHUE y4eOHO-
IPOrpaMMHOI0 MaTepuaa, yCHelHO BHIIOIHIIOIUM IPeAYCMOTPEHHbIE B IPOrpaMMe 3aJaHus,
YCBOMBILHMM OCHOBHYIO JMTEpATypy, PEKOMEHJIOBaHHYIO B IpOrpaMMe, a TAaKXKe IO0Ka3aBIIUM
CHUCTEMaTHUYECKUI XapakTep 3HaHUH MO JUCLHUIUIMHE, CIIOCOOHBIM K HX CaMOCTOSATEIBbHOMY
MOTIOJTHEHUIO M OOHOBJICHHIO B XOJ€ JalibHEHIIel y4eOHOl paboThl M mpodeccHoHATBHON
NESITEbHOCTH.

Onenka 3 (yooenemeopumensvno) BBHICTABISETCA CTYACHTaM, OOHAPYXHUBIIMM 3HAHHE
OCHOBHOI'O y4eOHO-IIPOrpaMMHOI0 Marepuaja B oO0beMe, HEOOXOAMMOM [yl JajibHeHIen
yu4eObl U IpeACTOosIIEH pabOThI IO CHEUATIBHOCTH, CIIPABJIAIOIIEMYCSI C BHIIIOJHEHUEM 3aJaHUM,
IPEIYCMOTPEHHBIX HPOrpaMMOM, 3HAKOMBIM C OCHOBHOW JIUTEpaTypoil, pEeKOMEHIOBaHHOMN
IPOrpaMMOM, TOIMYCTUBLIMM MOTPEIIHOCTH B YCTHOM OTBETE U IPHU BHIIOJHEHUM 3aJaHUM, HO
oOnajgaroliuM  HEOOXOAMMBIMM  3HAHMSAMU JUISI HUX YCTPAHEHHMS TOJ PYKOBOJICTBOM
npernogaBarenss. OOmme wu  npodeccHOHANBHBIE KOMIIETEHIIMM Y TaKUX  CTYJCHTOB
chopmupoBaHbl MO0 CHOPMUPOBAHBl YACTUYHO M HAXOIATCA Ha cTaguu (POPMHUPOBAHMS, HO
0] pyKOBOJICTBOM TIperoiaBaTessi OyayT MOJTHOCTHIO CPOPMHUPOBAHBI.

Onenka 2 (neydosnemeopumenvno) BbBICTABISCTCA CTYICHTaM, OOHApPYKUBIIUM
npoOensl B 3HAHUSAX OCHOBHOTO  y4eOHO-TIPOTPaMMHOIO  Marepualia, JOMYyCTHBIINM
OPUHIUINMATIbHBIE OIIMOKM B BBIIOJHEHUU INPEIyCMOTPEHHBIX IPOrpaMMON 3afaHui, eciu
obmue u npodeccHOHANbHbIE KOMIIETCHIMUM HE C(HOPMHUPOBAHBI, BUABI MPOGECCHOHATHLHON
NeSITeIbHOCTH HE OCBOEHBI, €CIM HE MOTYT MpPOAOJDKUTh OOydyeHHe WIM TNPUCTYNHUTh K
po(heCcCHOHANIBHOM 1€ATENbHOCTH 10 OKOHYAHUN TEXHUKyMa 0€3 T0NOJHUTENbHbIX 3aHATUH 110
COOTBETCTBYIOLICH JUCLUIUIMHE.

3.5 Kputepun oneHuBaHus JIa00PATOPHBIX padoT

Onenka «5» craBUTCS, €CIIM Y4YalllMMHCS BBINOJHSET pPabOTy B IOJHOM oOOBEME C
coONo/IeHeM HEOOXOAMMOW  TOCTIEeIOBATEIFHOCTH TPOBEACHUSI OIBITOB M W3MEPEHHUH;
CaMOCTOSITEIFHO W pPAalMOHAJIBHO MOHTHPYET HEOOX0IuMoe OOOpYJOBaHUE, BCE OIBITHI
IIPOBOJUT B YCJIOBUSAX M PEXKHMMax, 00ECIEUNBAIONINX MOTyYSHHE MPABHIBHBIX PE3yJIbTaTOB U
BBIBOJIOB; COOMIOAaeT TpeOoBaHMs MpaBMJl O€30MACHOCTH TPyAa; B OTYETE€ NPABWIBHO U
aKKypaTHO BBINOJIHAET BCE 3aMUCH, TaOJMIbI, PUCYHKH, 4EpPTEXH, I'paduKd, BBIYUCICHUS;
NPaBUJIBHO BBIMOJHIET aHAIU3 TIOIPEIIHOCTEH.

Onenka «4» CTaBUTCS, €CIU BBINOJHEHBI TPEOOBAaHUS K OLIEHKE «5» , HO ObUIO
JIOTTYIIIEHO JIBa - TPU HeJ04YeTa, He 0oyiee OAHOM Herpy0oil OMMOKH U OJHOTO HETOYETA.

Ounenka «3» craBuTCs, ecau paboTa BBINIOJHEHA HE TONHOCTBIO, HO 00BeM
BBIITOJIHEHHON YacTH TaKOB, TIO3BOJISIET MOJMYYHTh MPABHIBHBIE PE3YJIbTAaThl M BBIBOJBI: €CIH B
XOJIe TPOBEICHMUS OTBITa M M3MEPEHHUI OBUIN JIOMYIICHBI OTTHOKH.

Ounenka «2» cTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE MOJHOCTHIO U 00BEM BBINOJIHEHHON
qacTH paboThl HE MO3BOJSIET CHENaTh NPABMWIIBHBIX BBIBOJOB: €CIH OINBITHl, HW3MEPEHHUS,
BBIYUCIICHHSI, HAOJI0ACHUS TIPOU3BOIMIINCH HEMTPABUIIBHO.



