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1. IMACIIOPT KOHTPOJIBHO-U3MEPUTEJIBHBIX MATEPHAJIOB

Hasnayenmue:
KHNM npenna3zHaueHsl Ui KOHTPOJIS U OLIEHKH Pe3yJIbTaTOB OCBOEHUS y4eOHOro IpeaMera
VIIIIO.01 Xumus oOyuarommmucs no cneunanbaocty 33.02.01 dapmanus

YpoBeHb NOATOTOBKH: YII1yOJIEHHBIN
YMeHusl, 3HAHUS M KOMIIETEHIIHs, MO/UIe:Kallue IPOBepKe:

Ne HaumenoBanue MeToa KOHTPOJISA
Ymenus:
A aHAJTM3UPOBaTh 3a1ady Wi npolieMy u | BelmomHeHMEe NpPaKTUYECKUX 33a/1aHUM,
BBIJIEJIATh €€ COCTaBHBIE YaCTH; pellieHre CUTYAl[MOHHBIX 3a/la4, OTBETHI
v2 BBISIBIISITh u 3P PeKTUBHO UCKaTh | HA TECTOBBIE BOIIPOCHI, JabOpaTOpHBIC
uHbOpMAIIHIO, HEOOXOAUMYIO Ul pEIICHHS | HAOMIONEHUS M JKCIEPUMEHTBl  C
3aJjauu ¥/UIH IPOOJIEMBI; UCIIO0JIb30BaHUEM 71a00paTOPHOTO
V3 peann30BbIBATh COCTABICHHBIN IJIaH obopynoBanus, 00pabOTKa  JaHHBIX
71a60paTOPHOTO HKCIIEPUMEHTA
V4 ONpeNesIATh  HEOOXOAMMBIE  HCTOYHHMKH
nH(pOpMAIIHH;
VS IJITAHUPOBATh MIPOLIECC MTOUCKA;
Y6 CTPYKTYPUPOBAThH MOJy4aeMYIO
MHDOPMAIIHIO; YctHOE / THCBMEHHOE — W3JIOKECHHE
v BBIZICJISITH HamOoJiee 3HAYMMOE B TIEpPEUHE MHQOpMALUY, — WUIIOCTpHpOBaHHE  /
HHpOPMALNH; BU3yalTM3aIisl U3yUYEHHOTO MaTepualia B
WA 0hOpMIIATh pe3yNbTaThl MOUCKA, MPUMEHATH | PA3THIHBIX opmax ¢ HCIIONB30BAHHEM
cpezacTBa HH(OPMAIIMOHHBIX TEXHOJIOTUN JUIs H(bPOBBIX MHCTPYMEHTOB M CEPBHCOB.
pelieHns npodeccuoHanbHbIX 3a1a4 Temarnaeckoe obcyxaeHue,
V9 UCIIONb30BaTh COBPEMEHHOE TporpammHoe | KOMMEHTHPOBAHHC.
obecnieucHue
vy 10 HCII0JIb30BATh pa3InyHbIe ¢ poBbIe
CpeAcTBa ISl pemieHust MpodecCHOHaIbHBIX
3ajau.
V11 OpraHM30BBIBaTh  pabOTy KOJIJIEKTUBA U
KOMaH/Ibl; Bxutouenne oOydarommxcsi B CUTyalluu
V12 B3alMO/IEMCTBOBATH c KOJIJIeTaMH, | KOMMYHUKAIlMA W B3aMMOJICHCTBHS I10
PYKOBOJICTBOM, KIMEHTaMH B XOJI¢ | BOIIPOCY BBINOJIHEHUS 3aJaHHH.
npoeCCUOHATLHOMN 1eATENIbHOCTH.
V13 co0mroaaTh HOPMBI skosnornyeckor | Ilownck, coop, CTPYKTYPUPOBAHHUE,
6e30macHOCTH cucremMaruzanus  MHQOpMAlMM 1O
3aJaHHBIM KpuTepusiM. Mcnosnb3oBaHue
W3y4EeHHOTO  MarepWaja B  HOBBIX
curyanusx. [lepeHoc cnocoGoB pemieHus
TUIOBBIX 3aJ]ad Ha JIeATENBbHOCTh B
OKpyXarome cpene. MopaenupoBaHue
MPOIIECCOB B OKpY’XKarolleld cpeae Ha
OCHOBE M3YYE€HHOI'0 MaTepHara.
3HanuA:
31 aKTyaJIbHBIN npodeccuOHaTbHBIN U | BelmonHeHne MNpakTUYECKUX 3aJaHUu,
COLMAIBHBIA  KOHTEKCT, B  KOTOPOM | pEllI€HHE CUTYaI[MOHHBIX 3a/1a4, OTBETHI
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MIPUXOAUTCS PabOTaTh U XKUTD;

Ha TECTOBBLIC BOITPOCHI

32 OCHOBHBIE ~ HCTOYHMKM HHpOpMALUU U
pecypchl A pellieHus 3agad M npobieM B
npoecCHOHATLHOM ~ W/WIU  COIMAIEHOM
KOHTEKCTE;
33 CTPYKTYpY ILJIaHa JJIsl pelleHUs 3a/1a4;
34 IIOPSIIOK OLIEHKH PE3yJIbTaTOB PEIICHUS 3a1a4
poeCCHOHATILHOM 1eATEIbHOCTH
35 MIPUEMBI CTPYKTYPUPOBAaHUS HH(DOPMAIIH; [ouck, moabop, u3yueHue marepuania B
36 dopMar opOpMIIEHHS PE3YNILTATOB IIOMCKa | MHPOPMAMOHHBIX PECypcax pa3sHOro
uHpopManuu Xapakrepa (meyaTHBIMU u
JJIEKTPOHHBIMU HM3/IaHUSIMH, WHTEpPHET-
cailtamu, 0azamu pAaHHbIX). IlepBuunas
o0paboTka wuMeroIelcs WHPOPMAIHH
(BBLIETICHHE  OCHOBHOTO, CpaBHEHHE,
Kiaccuukanus, MHTEpIpETaIHs,
COCTaBJIeHMEe  Tabiul,  IOATOTOBKA
TEKCTOB u WHBIX ¢bopmaroB
MIPECTABICHHS pe3yJIbTaToB,
[10JIBE€ICHUE UTOTOB 10 IPOYUTAHHOMY).
37 OCHOBBI ITIPOEKTHOM J1€ATEIBHOCTH [1yOnuuHoOe npeacTaBieHue U rpynnoBoe
0o0CyXJIeHue  pe3yJlbTaToB  paboTHI.
Huckyccus Ha JIMYHOCTHO U
po¢eCCUOHAITBHO 3HAYUMBIE TEMBI
38 IpaBUjIa SKOJIOTHYECKO Oe3omacHocTH mpu | Beibop u  obocHOBaHME  croco0oOB
BEJICHUU NPO(PECCHOHANBHOM NEATETbHOCTH | PEUIeHUss  3ajay,  [POTHO3MPOBAHUE

MOCJIEICTBUHA CBOMX JICUCTBHII HA OCHOBE
HMEIOIIUXCS TaHHBIX

O01mme KOMIEeTeHI MM

OK 01

Bri6upats CIIOCOOBI pereHus 3a71a4
npodeccnoHanbHOM JIeSITEILHOCTH,
HpI/IMeHI/ITeJIBHO K pastquM KOHTCKCTaM

OK 02

Hcnonb30BaTe  COBPEMEHHBIE  CpENCTBA
MIOMCKa,  aHajM3a W HUHTEpIpeTaluu
nH(popmanuu, u MH(pOpMallMOHHbIE
TEXHOJIOTUM  JUIsl  BBIINOJHEHUS  3a/1a4y
poeCCHOHATLHOM 1eATeNbHOCTH

OK 04

DddexkTHBHO B3aMMOICHCTBOBATh U pabOTaTh
B KOJIJIEKTUBE U KOMaH/E

OK 07

CopelicTBOBaTh COXpPAHEHMIO OKpYXKarollen
Cpeabl, pecypcocOepeeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIUITBI
OepeXIMBOr0  MPOU3BOACTBA, 3()(HEKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX CUTYaIUsAX

Pemenne  cuTyarmoHHBIX
BEIIOTHEHME 3aJaHAI

3a7a4  H

JINYHOCTHBIE Pe3yJbTaThl, MOJIeAKAIIHE OllEeHKE 10CTUKEH U

JP 3

JIeMOHCTpUPYIOIIMIT ~ TPUBEPKEHHOCTH

KYJIbType, HWCTOPHUYECKOW MaMITH Ha OCHOBE JIOOBH K
Ponune, pomHoMy Hapody, Malod pOJWHE, NPHUHSATHIO

OJTHOU
poat HaOmronenue 3a

BBITTIOJITHEHUEM 3a1aHUA
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TPAIUITMOHHBIX IIEHHOCTEH MHOTOHAI[MOHAIIBHOTO Hapoaa
Poccun.

JIP 5

3aHUMAIOIIUA ~ aKTUBHYIO  TPAaXIAAHCKYIO  TO3HUIHUIO
n30uparensi, BOJOHTEpA, OOLIECTBEHHOTO JesTeNs.

JP9

VYBaxXaoIMi  ATHOKYJIBTYPHBIC, PEIUTHO3HBIE IIpaBa
4eJI0BEKa, B TOM 4YHUCIE C OCOOEHHOCTSAMM pa3BUTHS,
LEHAIUH COOCTBEHHYI0 U 4YYXYK YHHKQJIbHOCTh B
pa3NMYHBIX CHUTyalusiX, BO BceX ¢opMax U BHIAX
JESATEITbHOCTU.

JIP 13

CrniocoOHbIi B ITUGPOBOM Cpejie UCIOJIb30BaTh Pa3IUYHbIC
M(pPOBBIE CPENICTBA, MO3BOJISIIONINE BO B3AUMOJCHCTBHUH C
JPYTUMHU JIFOJIbMHU

JIOCTUTaTh  IOCTABJIEHHBIX  LEJNEH; CTPEMALIMICA K
(GOpMHUPOBaHHIO B CETEBOM Cpele JUYHOCTHO H
npodeccCHoOHAbHOTO ~ KOHCTPYKTUBHOTO  «IH(pPOBOro
ciemar.

JIP 22

JleMOHCTpUpYIOIIUN MIPUBEPKEHHOCTh MPUHLIUAIIAM
YECTHOCTH, MOPAIOYHOCTH, OTKPBITOCTH.

JIP 24

[IposiBnsrOmMiA  SMIATHIO,  BBIPAKAIOIIMKM  AKTUBHYIO
I'PaXIaHCKYIO MMO3ULIMIO, YYaCTBYIOLIUI B CTyJ€HYECKOM U
TEpPUTOPUATIBHOM CaMOYIPABICHUH, B TOM 4YHCIE Ha
YCIIOBUAX J100pOBOJIBYECTBA, IIPOYKTHUBHO
B3aMMOJCHCTBYIOIIMNA M Y4YacTBYIOUIMM B JEATEIBHOCTH
OOIIECTBEHHBIX OpraHW3alMid, a TaKKe€ HEKOMMEPYECKUX
OpraHM3alui, 3aMHTEPECOBAHHBIX B pa3BUTUHU
IpaXJaHCKOro OOIIEeCTBA M OKa3bIBAIOLIUX MOJJIEPKKY
HYKJIAFOIINMCS.

JIP 26

[IposiBnsromniA W AEMOHCTPUPYIOIIMM  YBAXKEHHE K
MIPEACTABUTENAM pa3INYHBIX JTHOKYJIbTYPHBIX,
COLIMAJIbHBIX, KOH()ECCHOHAIBHBIX U UHBIX TPYIII.

JIP 29

CobOmofaroluii W MpOMaraHAMPYOIIUNA  MpaBuiIa
310poBoro M Oe3zomacHoro oOpas3a JKWU3HHU, CIIOPTa;
MPEeAYNPERKTAIONININ JTUOO0 TPEO0ICBAOIINI 3aBUCUMOCTH
OT aJIKOI'0Jid, Ta6al<a, IICUXOAKTUBHBIX BCIICCTB, a3aPTHBIX
WTp U T.J.

JIP 30

3a0oTsmuiics 0  3alqUTe  OKpYXaromiew  cpensl,
COOCTBEHHOW W 4yXOHi 0€30MmacHOCTH, B TOM YHCIE
1M (pPOBOH.

JIP 36

CoxpaHsromui  ICUXOJIOTUYECKYI0  YCTOWYMBOCTH B
CUTYaTHBHO CJIOKHBIX WIM CTPEMUTEIBHO MEHSIOIIMUXCS
CUTYyaLUsX.




2. OHEHKA OCBOEHMS YYEBHOI'O IIPEJIMETA

2.1. ®opMbI U METOAbI OLIEHMBAHUS
[IpeameTom OIIEHKH CiTy)KaT YMEHHs B 3HaHUA 1o yuyeOHomy mpeamety YIITIO.01 Xumus,
HarpaBJIeHHbIC Ha (HYOPMUPOBAHHE OOIIMX KOMIETECHIIUH.

COOTBETCTBUEC C HUX DJICKTPOHHBIM CTPOCHHUEM U

JieMeHT y4eOHOoM MeTob1 KOHTPOIS IIpoBepsiembie
JTUCIUTINHBI Y, 3, OK, JIP
Pa3zen 1. OcHOBBI CTPOEHMS BellleCTBa

Tema 1.1 I. Tect «CrpoeHue aroMOB XMMHYECKUX VI,V 2,V3
CrpoeHue aToMOB 3JIEMEHTOB U IPUPOJIA XUMUYECKON CBA3U». 31,32,33,34
XUMHYECKUX 2. 3aj1a4u HAa COCTABJICHUE XUMUUYECKHUX (POPMYIT OK 01
9JIEMEHTOB U JIBYXaTOMHBIX COeJUHCHUH (oKcHuOB, JIP 3,JIP 5,JIP 9,
npupoza Cynb(UIO0B, THAPUIOB U T.IL.). JIP 13, JIP 22, JIP 24,
XHUMHYECKOH CBI3U JIP 26, JIP 29, JIP 30,
JIP 36
Tema 1.2 [IpakTUKO-OPUEHTUPOBAHHBIE  TEOPETHUECKHUE V1,V 2,V3, V4,
Ilepuonuueckuit 3aJlaHUsl  Ha  XapakTepU3alUil0 XHUMHUUYECKUX V5V6,V7,V8,
3aKOH U Ta0IuIa 2JIEMEHTOB: «MeTamnyecKkue /1Y9YVY10,31,32, 33,
JI.. MenneneeBa HeEMETAJNINYECKHE CBOICTBA, 34,35,36
3IIEKTPOOTPULIATENBHOCT W CPOACTBO K OK 01, OK 02
AJIEKTPOHY XHUMHAYECKHX 9JICMCHTOB B JIP 3, JIP 5, JIP 9,

JIP 13, JIP 22, JIP 24,

COCIMHEHUH (Ha mpUMEpPE THAPOKCOKOMILIEKCOB
ATIOMHUHUS U [IUHKA);
— OKHUCIIUTEITFHO-BOCCTAHOBUTENIBHBIX PEAKIIUN C

HCIOIb30BaHUEM MeToaa 3JE€KTPOHHOTO
Oaianca;

— C y4JacTHeM KOMIUIEKCHBIX COEAMHECHHN (Ha
npuMepe  THUIPOKCOKOMIUIEKCOB  ITMHKA |
AJTIOMUHUS ).

2. 3agauM Ha  pacyeT  KOJHUYECTBEHHBIX

XapaKTEpUCTHK MPOAYKTA PEAKLIUH COECIUHEHUS;
MaccoBOM WM OOBEMHOW [JOJM  BBIXOZA
IPOAYKTa peakuuu COEIMHEHUS oT
TEOPETUYECKH BO3MOXKHOT'0; 00BEMHBIX
OTHOIICHUM ra3os; KOJIMYECTBEHHBIX
XapaKTEepUCTHUK  HMCXOJHBIX  BELIECTB U
MPOJYKTOB peakuuu; Macchbl (o6Bbem,
KOJIMYECTBO BEILECTBA) NIPOAYKTA PEAKLIUU, ECIH
OIHO W3 BEHIECTB JAaHO B BHJE pacTBOpa C
OIIPENIETICHHOM MacCOBOM J0JIE paCTBOPEHHOIO
BEUICCTBA.

MoJjoKeHueM B mepuoaudeckod  cucteme | JIP 26, JIP 29, JIP 30,

xuMmudeckux daeMenToB JI.M1. MenneneeBay. JIP 36

KonTpoJubnas padora 1

«CTpoeHHe BEeLECTBAa U XUMUYECKUE PEAKLIUN»

Pa3nen 2. Xumnueckue peakiuu

Tema 2.1 1. 3amaun Ha cocTaBiIEeHUE YPABHEHUM peaKUi: V1,V 2,V¥3
THunpl XUMHYECKUX — COCOUWHEHHs, 3aMCUICHUA, Pa3I0KEeHU, 31,32,33,34
peakuuit oOMEHa W peakIuil ¢ y4acTHeM KOMIUIEKCHBIX OK 01

JIP 3,JIP 5,JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36




Tema 2.2
DICKTPOIUTHYCCKAS
IHACCOLAAINS U
HOHHBIN 00MeH

1. 3amanuss Ha COCTaBIICHHE MOJIEKYJISPHBIX U
MOHHBIX PEaKLMi C y4aCTUEM OKCHJIOB, KHUCIIOT,
OCHOBAaHMM H  COJIEM, MOHHBIX pEaKIuil
TUAPOIN3a COJIEH, YCTAaHOBJIICHHE W3MEHEHUs
KHCJIOTHOCTH CPEJIbL.

V1,V 2,V3,31,32,
33,34,0K01
JIP 3, JIP 5, JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

2. JJTabopartopHnast pabota «Peakiuu ruipoiisan. JIP 36
Pazagen 3. | KonrpoabHnas padora 2
Crpoenue u | «CBOMCTBA HEOPraHUYECKHUX BElIECTB)
CBOliCTBa
HEOpPraHu4ecKux
BellecTB
Tema 3.1. I. Tecr «Homenknatypa u  Ha3BaHHUE VI,V 2,V3
Knaccuduxanmys, HEOPraHWYECKUX BEIIECTB HCXOAS W3 HX 31,32,33,34
HOMEHKJIATypa U | XUMHUECKOl  (QopMysibl  WIM  COCTaBJICHHE OK 01, OK 02
CTpoeHue XUMUYECKOH (OpMYJIbl HUCXOJs W3 Ha3BaHUs JIP 3, JIP 5, JIP 9,
HeOPraHUUeCKHX BeIleCcTBa ) o MEXTyHApOJIHON i | JIP 13, JIP 22, JIP 24,
p— TPUBUAIILHON HOMEHKJIATYPE». JIP 26, JIP 29, JIP 30,
2. 3ajgaud Ha pacueT MacCOBOM MoK (Macchl) JIP 36
XUMHYECKOTO  JJeMeHTa  (COequHEeHus) B
MOJIEKyJIe (CMecH).
3. IlpakTuyeckue 3amaHus MO KiacCU(UKAIUH,
HOMEHKJIaType M XUMHYECKHUM (opmyrnam
HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB.
4. Ilpaktuueckue 3afaHUsi HAa ONpEIETICHUE
XUMUYECKON AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BHJIa XMMHYECKOW CBSI3M U THUIIA
KPUCTAJUIMYECKON PEHIETKH.
Tema 3.2 1. Tect «OcoOeHHOCTH XHUMHYECKHX CBOMCTB | Y1,V 2, V3, V4, VS5,
duzuko- OKCHJIOB, KHCJIOT, OCHOBaHUU, aM(OTEPHBIX V6,V
XUMHAYECKHE TUAPOKCHUIOB U COJICHM. Vg, Y9y 10
CBOMCTBA 2. 3agaHuss Ha COCTaBJIEHME YpPaBHEHHMU 31,32,33,34,
HEOPraHUYECKUX XUMUYECKUX PEaKIMi C y4aCcTUEM IPOCTBIX M 35,36
BEIIECCTB CJIIOXHBIX HEOPTaHMYECKHUX BELISCTB: OKCHUIOB OK 01, OK 02
METAJIJIOB,  HEMETAIOB M aM(OTEpPHBIX JIP 3,JIP 5,JIP 9,
2JIEMEHTOB; HEOPTaHUYECKHUX KHCIIOT, | JIP 13, JIP 22, JIP 24,
OCHOBAaHHUH n aM(l)?TepHBIX THAPOKCHU OB, JIP 26, JIP 29’ JIP 30’
HEOPTraHWYECKUX COJIEH, XApaKTePU3YIOIIHNX HUX IIP 36
CBOICTBa U CIIOCOOBI OJTYyUYEHUSI.
3. IIpakTHUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE
3aJlaHUsl HA  CBOICTBA W TOJIy4eHHUE
HEOPTaHWYECKHUX BEIIECTB.
4. JTaboparopnas pabota «CBOHCTBa METAJIJIOB U
HEMETAJIOBY.
Tema 3.3 [IpakTUKO-OpUEHTHPOBAHHBIE  3aJaHHUS 1O V1,V 2,V3,V 4,
ITpon3BOACTBO COCTAaBJICHUIO XMMHYECKUX PEAKIMN C y4aCTHUEM V5VY6,V7 V8,
HEOPTraHHYEeCKHX HEOPraHWYECKUX BEIIEeCTB, MCHOJIb3yeMmbx st | Y 9,V 10,31,32,3 3,
BemecTB. 3Hauenme | HX UACHTU(UKAIIMA W TPOMBIIIJIEHHBIX 34,35,36
W UpUMeHeHHE B CIOCO0O0B TTOTYICHHUSI. OK 01, OK 02
JIP 3, JIP 5, JIP 9,




OBITY u Ha JIP 13, JIP 22, JIP 24,
MIPOU3BOICTBE JIP 26, JIP 29, JIP 30,
JIP 36
Paspnen 4. | Koutpoabnas padora 3
Crpoenne u | «CTpoeHue 1 CBONCTBA OPraHUYECKUX BEILIECTBY
CBOliCcTBa
OPraHuYecKux
BellleCTB
Tema 4.1 1. 3aganus Ha  COCTaBIICHME  Ha3BaHUM V1,V 2,V3
Knaccuduxanus, OPraHUYECKUX COEAUHEHU 110 TPUBHUAIBHOMU 31,32,33,34
CTpoeHUe u | A MEXKIYHAPOAHOU CHUCTEMAaTUYECKON OK 01
HOMEHKJIaTypa HOMEHKJIATypE. JIP 3, JIP 5, JIP 9,
OpraHHYEeCKHX 2. 3amanus Ha cocraBieHue noiaHbIX u | JIP 13, JIP 22, JIP 24,
BeLLeCTB COKpAaIICHHBIX CTPYKTYPHBIX dopmy | JIP 26, JIP 29, JIP 30,
OpPraHMYECKUX BEIIECTB OT/ICIbHBIX KJIACCOB. JIP 36
3. 3agauu Ha OIpeaeleHHE MpocTeiIien
bopMysIbl OpraHUYECKON MOJIEKYJIbI, UCXOM U3
3JIEMEHTHOTO cocTaBa (B %).
Tema 4.2 1. 3amanust Ha cocraBieHue ypaBHenuit | Y1,V 2, V3, V4 V5,
CBoiicTBa XUMHYECKHX peakuuii c y4acTUEM V6,Y7,
OpraHNUYeCKUX OpPraHMYEeCKUX BEILIECTB HA OCHOBAaHUM UX V8,Y9V10
coeIuHEHN I COCTaBa M CTPOCHHUA. 31,32,33,34,
2. 3agmaHusi Ha COCTaBJICHHE YpPaBHEHUM 35,36
XUMUYECKUX  peaklUMi,  MIIIOCTPUPYIOLIUX OK 01, OK 02
XMMHYECKHE CBOMCTBA C YYETOM MEXAHHU3MOB JIP 3, JIP 5, JIP 9,
NPOTEKAHMs JaHHBIX pEaKUui U reHerudeckou | JIP 13, JIP 22, JIP 24,
CBSI3M OPTaHUYECKUX BELIECTB Pa3HbIX KIAcCoB. | JIP 26, JIP 29, JIP 30,
3. PacueTHble 3a1auu MO YpaBHEHUSIM PEAKIIUN C JIP 36
y4acTHEM OPTaHHYECKUX BEIIECTB.
4. Jlaboparopnas pabota «llomydyenue sTuneHa
Y U3Y4YEHHUE €T0 CBOMCTBY.
Tema 4.3 [IpakTUKO-OpUEHTUPOBAHHBIC 3aIaHus mo | Y1,V 2,V3,V4, V5,
Opranunueckue COCTABJICHUIO XMMUYECKUX PEAKIUHN C y4acCTUEM Ye6,V7,
BEIECTBA B | OPraHMYECKUX BEIECTB, MUCIOJIB3YEMBIX JJIs UX Vg, Y9y 10
KU3ZHEICSITSIIbHOCTH | UACHTU(HUKAIIMN B OBITY U TPOMBITIIUICHHOCTH. 31,32,33,34,
YyeJIoBeKa. 35,36
[IpousBoacTBo u OK 01, OK 02
MPUMEHEHNE JIP 3,JIP 5, JIP 9,
OpPraHUYECKHX JIP 13, JIP 22, JIP 24,
BCILICCTB B JIP 26, JIP 29, JIP 30,
MPOMBIIIIICHHOCTH JIP 36
Paspnen 5. | KourpoabHnas padora 4
Kuneruueckne m | «CKOPOCTh XUMHUYECKON PEAKIIMH U XUMHUIECKOE
TePMOAMHAMHUYECK | PAaBHOBECUE)
ue
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHUMHYECKHX
peakuuii




Tema 5.1

1. JJabopaTopHas paboTa Ha BEIOOP:

V1,V 2,V3,V4,V5,

Kunernueckue — «OmnpeneneHue  3aBUCUMOCTH  CKOPOCTH V6,Y7, V8, VY9,
3aKOHOMEPHOCTH peakuuy OT KOHIeHTpauuu pearupytomux | Y 10, 31,32, 3 3, 3 4,
MpOTEKaHUS BCIIIECTBY; 35,36
XUMHUYECKUX — «OmnpeneneHrue  3aBUCUMOCTH  CKOPOCTH OK 01, OK 02
peakuuii pEaKUuMu OT TEMIIEPATYPBI». JIP 3, JIP 5, JIP 9,
2. IlpakTuko-opueHTHpOBaHHbIE TeopeTnueckue | JIP 13, JIP 22, JIP 24,
3a7aHus Ha aHanu3 (aKTopoB, BIMSIOWMX HA | JIP 26, JIP 29, JIP 30,
M3MEHEHUE CKOPOCTU XMMHUYECKOMN peaKIuu. JIP 36
Tema 5.2 1. 3agmaun Ha pacueThl TerIOBBIX 3¢dekToB | Y1,V 2, V3, V4 V5,
Tepmonunamu- XUMUYECKUX PpEaKIUid U OIpEeICIICHUE Tula Ye6,V7,
YEeCKHUe peakiuu (1Mo TerioBoMy J3(PQeKTy: 5K30- U Y8 VY9V 10
3aKOHOMEPHOCTH SHJIOTEPMHYCCKHE). 31,32,33,34,
IIPOTEKAHUS 2. IlpakTuKO-OpUEHTHpPOBAHHbIE 3aJaHUS Ha 35,36
XUMHYECKHUX npuMmeHenue npunuuna Jle [llarense s OK 01, OK 02
peaKkuuid. HaX0KACHU HanpaBJICHUS CMEILICHUS JIP 3, JIP 5, JIP 9,
PaBHOBecue paBHOBECHS XMMHUYECKOM peakumu u aHamus | JIP 13, JIP 22, JIP 24,
XUMHYECKHX (bakTopoB, BIIHSFOIITIX Ha cMmerenue | JIp 26, JIP 29, JIP 30,
peakuui XUMHUYECKOT'O PAaBHOBECHS. JIP 36
3. Jlaboparopuasi pabora «/3ydeHHE BIISHUS
Ppa3IMYHBIX (dakTopoB Ha CMeIIeHUE
XUMHYECKOT'O PAaBHOBECHUS.
Paznen 6. | KoutponsHas pabora mo Teme «J/lucnepcHsie
JducnepcHbie CHCTEMBD»
CHCTEMBI
Tema 6.1 1. 3aiaun Ha TPUTOTOBJICHUE PACTBOPOB. V1,32,33,34,36
JlucriepcHble 2.  IIpakTHKO-OpHEHTHUPOBAaHHBIE  pPacCUYETHHIE OK 01
cucTeMsl U GakTopsl | 3aJaHHS Ha JIACTIEPCHBIE CHCTEMBI, OK 02
X yCTOHIMBOCTH UCIIOJIb3yeMbI€ B OBITOBOI U MPOU3BOACTBEHHOMN OK 07
JeATETbHOCTH YEJIOBEKA.
Tema 6.2 JlaboparopHas paboTa (Ha BBIOOp): OK 01, OK 02
UccnenoBanue — [IpuroroBnenne pacTBOpPOB; JIP 3,JIP 5, JIP 9,
CBOICTB — HccnenoBanue NUCTIEPCHBIX CUCTEM. JIP 13, JIP 22, JIP 24,

AUCTICPCHBIX CUCTEM

JIP 26, JIP 29, JIP 30,
JIP 36

Pa3nes 7. KauecTBeHHbIE peakMi 00HAPYKeHUsS] OPraHUYeCKUX

BEIIECTB

H HCOPTAaHUICCKHUX

Tema 7.1
OO6HapyxeHue
HCOPTraHNYCCKUX
KaTHOHOB U aHHOHOB

1. JTaboparopHas pabota (Ha BEIOOD):

— AHaINTHYECKHE peaknuuu KatuoHoB [-VI
rpym;

— AHanUTHYEeCKHE PeaKlMi aHUOHOB.

2. IlpakTuyeckue 3aJaHusi Ha COCTaBJIEHUE
ypaBHEHUW peakiuii 0OOHAPYKEHUs KaTHOHOB [—

Y1,Y2,V3
31,32,33,34
OK 01, OK 02
JIP 3, JIP 5, JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

VI rpynm v aHHOHOB, B T.4. B MOJIEKYJISIDHOU U JIP 36
MOHHOM (hopMax.
Tema 7.2 1. JJaboparopHas paboTa (Ha BEIOOD): V1,V 2,V3
Oo6napyxeHue — KauecTBeHHbIe peakiiny Ha OTJEIbHBIE KIacChl 31,32,33,34
OpraHMYeCKHX OpPraHUYECKUX BEILECTB; OK 01, OK 02

— KauecTBeHHBII  aHANIM3  OPraHUYECKUX
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BECIICCTB OTACIIbHBIX

coeuHEeHUH 1Mo QyHKIIMOHATBHBIM TPYIIIaM.

JIP 3, JIP 5, JIP 9,

KJIaCCOB cl 2. HpaKTI/I‘IeCKI/Ie 3aJaHus  Ha cocraBiaeHue | JIP 13, JIP 22, JIP 24,
HCII0JIb30BAHUEM Ka9CCTBCHHBIX peakuii obHapysxenus | JIP 26, JIP 29, JIP 30,
K2YEeCTBEHEEIX OPTraHUYECKUX COCTHMHCHHM. JIP 36
peakuuii
Pa3pnen 8. 3amuTa Keiica VI1,V2,V3,V4,V5,
Xumusi B ObiTy M | BO3MOXKHBIE TEMBI KEHCOB! V6,Y7, V8, VY09,
npousBojcreennoii | 1. IloTemienne kmmmara u BBICBOOOXKICHUE Y10,V 11,V 12,
NesITeIbHOCTH ra3oBbIX THPATOB CO JHA OKeaHa. vV 13,31,32,33,34,
JenoBeKa 2. bynymue marepuainbl 1 aBua-, MalllMHO- U 35,36,37,38
MPUOOPOCTPOCHUS. OK 01, OK 02
3. HoBble MaTepHaisl AJisi COTHEYHBIX OaTapeii. OK 04, OK 07
4. JlekapcTtBa Ha OCHOBE PaCTUTEIIbHBIX JIP 3, JIP 5, JIP 9,
IpenaparoB. JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,
JIP 36
Pazpnen 9 | 3amura yueOHO-UCCIIEI0BATEIBCKOTO MPOCKTa
HccaenoBanue "
XUMHYECKUI
aHaan3 00beKTOB
onocdepnbl
Tema 9.1 l. JlaboparopHas paboTta «OCHOBBI V1,V 2,V3
OcHOBBI 1a00paTOPHON TTPAKTUKI. 31,32,33,34
11aGopaTOPHOIL 2. TunoBple  pacdyersl 1O  TEMaTHKE OK 01
IIPaKTUKH g | OKCIIEpHUMEHTA. JIP 3, JIP 5, JIP 9,
NPodecCHOHATBHBIX 3. 3amaun Ha BBIYMCIIEHUE cpeaHero 3HaueHus | JIP 13, JIP 22, JIP 24,
1a6opaTOpHsX AKCTIEPUMEHTAIIbHBIX JIAHHBIX, TOTPEITHOCTH. JIP 26, JIP 29, JIP 30,
4. [IpencraBieHue pe3ynbTaTOB IKCIIEPUMEHTA B JIP 36
paznuuHOM Qopme (Tabmuua, rpaduk, OTYET,
TOKJIa, TIPE3CHTAITHS).
Tema 9.2 1. Tect «CBoiicTBa U COCTaB BOAKI». V1,V 2,V3,V4,
XuMuueckuii aHanus | 2. 3agaHue «XHMHUYECKHUH COCTaB BOJIBI, THII V5VY6,V7,
11poG BOIBI BOABI M cmocoObl ee mpumeHeHws» (¢ | Y8 VY9,V 10,V 11,
MCII0JIb30BAaHUEM HOPMATUBHBIX IOKYMEHTOB). V12,V 13
3. IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE 31,32,33,34,
3aJlaHusI HA COCTaB BOJIBI M CITOCOOBI BBIPAKECHUSI 35,36,37,38
KOHILIGHTpAllUi M TMepecyeT KOHILEHTpauuu (c OK 01, OK 02
UCIIOJIb30BaHNEM HOPMATHBHBIX IOKYMEHTOB). OK 07
4. JlaboparopHasi paboTa Ha BBIOOD: JIP 3, JIP 5, JIP 9,
— OuucTKa BOJBI OT 3arpsi3HEHUI; JIP 13, JIP 22, JIP 24,
— Omnpenenenne pH BoAbI 1 €€ KUCIOTHOCTH, JIP 26, JIP 29, JIP 30,
— Omnpenenenne )KeCTKOCTH BOJIbI M CTIOCOOBI €e JIP 36
YCTpaHEHHS.
Tema 9.3 1. Tecr «Opranmdyeckne u Heopranudeckue | Y1,V 2, V3, V4,V 5,
XuMuueckuii BEILIECTBA, BXOMSIIME B COCTaB MNPOAYKTOoB | Y 6,Y 7, V8 V9,
KOHTPONb KadecTpa | TUTaHUSD). V10,¥V 11,V 12,
IIPO/IKTOB TIUTAHHS 2. IlpakTtuko-opueHTUpOBaHHBIE 3amanust 1o | Y 13,31,32,3 3,34,
KYJMHApHOW TEMaTHUKE. 35,36,37,38
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3. JlabopaTopHas paboTa (Ha BEIOOD):
— OOHapyxeHHE HUTPAaTOB B
MUTaHMS;

— HccnemoBanue TPOAYKTOB IHTAaHHUS Ha
HAJIMYHME YIJIEBOJIOB (MyKa, TBOPOT, MOJIOKO,
HOTYpT) Ha HalW4yue YIJIEBOJOB (Kpaxmal,
TIII0K033, caxapo3a).

MPOyKTax

OK 01, OK 02, OK 07

JIP 3, JIP 5, JIP 9,

JIP 13, JIP 22, JIP 24,

JIP 26, JIP 29, JIP 30,
JIP 36

Tema 9.4
XUMHAYECKAN aHAIN3
po0 MOYBHI

1. Tectr mo Teme «XHMHYSCKHMH COCTaB
HEOPTaHMYECKUX M OPTaHUYECKHUX yJOOPCHHIT.
2. 3amanne «B3anMOCBsA3b cOCTaBa IMOYBHI, THII
IOYBLI M €€ Ha3HAUCHHUY.

3. JTaGopatopHas pabota (Ha BEIOOD):

— OOHapy)XeHHE HEOPraHWYEeCKHX NpuMeced B
1po0ax MOYBBHI;

— Onpenenenue pH BOJHON BBITSKKHU [TOYBBI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.

VI,Y2,VY3,Y4, V5,
Y6,V7,Y8, V0,
V10,V 11,V 12,

vV 13,31,32,33,34,

35,36,37,38

OK 01, OK 02, OK 07
JIP 3, JIP 5, JIP 9,

JIP 13, JIP 22, JIP 24,

JIP 26, JIP 29, JIP 30,

JIP 36
Tema 9.5 Y4eOHO-HCCIeIOBATEIIECKUI TIPOSKT B 00JIACTH V1,32 33, 34,
UccnenoBanue UCCIeIoBaHus 00BEKTOB OHOCHEPHI. 36
00BeKTOB OHochepsI Bo3mokHBIE TEMBI TPOEKTOB: OK 01, OK 02
1. UccnenoBanue coctaBa MUHEPAIbLHON BOJABI U OK 04, OK 07

PEKOMEH/IAlUH TI0 €€ UCTI0JIb30BAHUIO.
2. HccnenoBanue pa3pyllarolIero JeHCTBUA
MPUPOIHOM BOJIBI HA CTPOUTENBHBIE MATEPUATIBI.
3. CocraBnenue MIPOEKTa
[[BETHUKa/Oropoja/caia B 3aBHUCHMOCTH OT
cOCTaBa MPOaHAJIU3UPOBAHHBIX MTOYB.

4. CocraBieHue cOaJaHCHPOBAHHOTO MEHIO Ha
JeHb (HEJENI0) B 3aBHCHUMOCTH OT COJIEpKaHUS
XUMUYECKUX MakpoO U MHKPOIJIEMEHTOB B
MPOJIYKTaX MUTAHUSI.

5. UccnenoBanne KauyecTBa MUTHEBOW BOJIBI.

6. UccrnenoBanue npoO BOJAOMPOBOAHON BOJBI HAa
MIPEAMET YCTPaHEHUS KECTKOCTH.

7. Ycrpanenue KECTKOCTHU BO/JIbI B
CEeNbCKOXO035MCTBEHHON JEATEIHHOCTH.

JIP 3, JIP 5, JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36
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2.2. 3AJAHUA J11 ONEHKHU OCBOEHUA U CIHUIIJIMHBI

Pa3znen 1 OcHOBBI cTPpOeHMS BelleCTBA
Tema 1.1. CTpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U NMPUPOIA XUMHYECKOH CBSI3HU

Koabt popmupyembix komnerenuuii: OK 01
Koabl tuunocTHBIX pe3yastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36
1. Tect «CTpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB U MIPUPOa XUMHUUECKOU CBSI3U.
Br16epuTe ouH paBUIIBHBIN OTBET:
1. Atomsl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:
A) HEHTPOHOB B si/Ipe
b) sHepreruueckux ypoBHe
B) a5ekTpoHOB Ha BHEIIHEM YHEPTeTUYECKOM YPOBHE
I') anexkTpoHoB
2. B pany xumnueckux 3nemeHToB Li-Be-B—C merannuueckue cBoiicTpa:
A) ycunuBaroTcs
b) ocimabeBaror
B) ne menstorcs
') u3MEHAIOTCS IEPUOTUIECKH
3. K s-anemMeHTaM OTHOCHUTCS:
A)K
b) S
B) Fe
I') Br
4. Ilytem coenuHenus aToMoB o HomepoMm 11 u 17 oOpa3yercs BenIeCTBO ¢ XMMHUECKOM
CBSI3bIO:
A) MoHHOI
b) xoBaneHTHOI nonsipHO
B) xoBaneHTHOI HETIONSIPHOIA
I') meTanmnuueckoi
5. KonnyecTBo 371€KTPOHOB B aTOME COOTBETCTBYET
A) HOMEpY nepuoaa
b) Homepy rpymibl
B) nopsiakoBoMy HOMEpY
6.Xnopuay 0apus COOTBETCTBYET
A) MOHHas XMMHYECKas CBA3b
b) xoBaneHTHas mONsIpHAsi XUMUYECKasl CBSI3b
B) xoBasieHTHas1 HEMOSIPHAS XUMHUYECKasi CBSI3b
7. CBsi3b, 00pa3oBaHHAs 3a CYET 00pa30BaHus OOIINX ANEKTPOHHBIX MMap HA3bIBACTCS
A) MoHHOI
b) Merammueckoit
B) xoBanenTHoit
8. B mopsiake yObIBaHMsI paryca aTOMOB 3JIEMEHTHI PACTIONOKEHBI B Py
A) K, Ca, Sc
b) Al, Mg, Na
B)F, ClL I
9. Kakoe u3 cyx/1eHuil BEpHO ISl 3JIEMEHTOB VA TpyIIIbI
A) obmas popmyna jgeTydero BogopoaHoro coequnenust RHy
B) He 00pa3yroT eTyuynx BOJIOPOIHBIX COSTUHEHUN
B) 1o 3aBepiieHns sHEPreTHUYEeCKOro ypoBHS HE XBaTaeT TPEX AIEKTPOHOB
10. Cpenu BeriecTB, ykazanubix B psay HCI, SO,, Cly; CuCl,, CHy4, NH3 konruecTBO
COEMHEHHUI C KOBAJICHTHOMN MOJISIPHOU CBA3BIO PABHO
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A) Tpem
b) nBym
B) uersipem
11. Xumuueckas cBA3b B MOJIEKYJIaX 030HA U XJIOPH/Ia KaJbI1sl COOTBETCTBEHHO
A) KOBaJIEHTHAs NOJSIPHAS U MOHHAA
b) xoBaneHTHas nmoJisipHasi U KOBaJICHTHAs HETIOJIApHAs
B) xoBaneHTHas HenoyApHas U HOHHAs
12. KonnyecTBO 3JIEKTPOHOB Ha MOCJIEIHEM YHEPreTUYECKOM YPOBHE B aTOME COOTBETCTBYET
A) HOMEpY TIepHro/ia
b) Homepy rpymib
B) nopsiaxoBomy HOMEpY

2. 3agayu HA cocTaBJIeHHE XUMHYeCKHX (POPMYJT IBYXaTOMHBIX COeTUHEHUI (OKCH/IOB,
CyJb(}puI0B, THAPUIOB U T.II.)
CocraBbTe XUMUYECKHE (POPMYIIBI ABYXaTOMHBIX COCTHHEHUH:
Cumumua  kanmeiusi, ruapua Oapus, cyiabdupn xeneza (III), oxcua aszora (II), oxcun
anoMuHus, xaopun xenesa (I).

Tema 1.2. [lepuoauyeckuii 3akon u Tadumua /.. Menneneesa

Koawbl popmupyembix komnerenuuii: OK 01, OK 02
Koawbl tuunocTHBIX pedyastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

IIpakTHKO-OpMEHTHPOBAHHbIC  TeOpeTHYECKHE  3aJaHMsl HAa  XapaKTepU3aluio
XUMHUYECKHX 3JIEMEHTOB: «MeTalTnyecKkre/HeMeTaUIMIECKUEe CBOMCTBA, JICKTPOOTPHUIIATEILHOCTh
U CPOJICTBO K AJIEKTPOHY XMMHUYECKUX AJIEMEHTOB B COOTBETCTBUE C X JEKTPOHHBIM CTPOECHUEM U
IIOJIOKEHUEM B MIEPUOIMUECKON CHCTEMe XUMHUUYecKuX aemeHToB .M. MenneneeBa»
3agauya 1. HazoBure anemenTs Ne 3, No 22 11 ykakuTe MX MOJIOKEHHE B IEPUOIUYECKUX TaOIHIIAX.
3agaua 2. Y Kakoro 2JIieMeHTa CUJIbHEE BhIpakeHbI cBoMcTBA MeTasia: Ne 12 wu Ne 20?7
3amaua 3. Kakoii aeMenT 6osiee akTHBHBIN MeTtat: Mg wiu Al?
3agaua 4. YV kakoro sjieMeHTa CUJIbHEE BhIpaKEHbI CBOWCTBAa HeMmeTasuia: y snemeHTa NelS wmm
Nel7?
3anaua 5. Kakoii anemenT 6osee akTuBHbIN Hemetat: F wiu Cl?

Pa3nes 2 XumMnueckue peakuumn
Tema 2.1. Tunbl XMMHYECKHX peaKkIHil

Koasbl popmupyembix kommnerenumii: OK 01
Koab! imunocTHbIX pesyabraros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36
1. 3amayu HA coCTaBJIeHUE YPAaBHEHUI peaKkuuii:
— COCIOUHEHWs, 3aMEIIeHUs, paszNoKeHUs, OOMEHa M pEaKIUil C yd4acTHEM KOMILUIEKCHBIX
COCTMHEHUH (Ha MpUMepe THIPOKCOKOMILJIEKCOB aJTFOMUHUS U ITUHKA);
— OKHUCIIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIINI ¢ UCIIOIF30BaHNEM METOIa SJIEKTPOHHOTO OanaHca;
— C yyacTHeM KOMIUIEKCHBIX COeTMHEHHH (Ha MpUMepe TUIPOKCOKOMITIIEKCOB IIMHKA M AJTFIOMUHUSA).
Na O + H,S(u36) —
MgO(u36) + HCl —
K20 + ZnO (t)—
Fe;,O3 + C (t)—
CaO + 2H; (t)—
2Fe(OH)3—
KOH + AI(OH); —
Na[AlI(OH)4] —
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HI + H,SO, — I, + H,S + H,O
HNO; + FeO — Fe(NOs)z + NO + H,0

2. 3agaumM Ha pacyeT KOJIMYECTBEHHBIX XAPAKTEPUCTUK MPOAYKTA PEAKIUU COEIUHEHUS;
MaccoBOW WJIM OOBEMHOW MJONM BBIXOJA MPOAYKTA PEAKIUU COCAWHEHHS OT TEOPETUYECKU
BO3MOXKHOT'0; OOBEMHBIX OTHOLICHHH ra30B; KOJIUYECTBEHHBIX XapaKTEPUCTUK HCXOTHBIX BEIECTB
U TIPOIYKTOB PEaKUUu; Macchl (00BbEM, KOJIMYECTBO BEIECTBA) MPOAYKTA PEaKIUH, €CId OJHO W3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEIETIECHHON MAacCOBOM J0J€i paCTBOPEHHOTO BEIIECTBA

1. ITpu paznoxenun Hutpata meau (1) oopazosanock 11,2 1 okcuna azora (IV). Beraucnure
obvemuyr0 a0t (%) obpazoBasiierocs kuciopoaa. OObEMBI Ta30B H3MEPEHBI TIPH OJIMHAKOBBIX
YCIIOBUSIX. anuwuiume 4ucio ¢ moYHOCMbIO 00 YeblX.

2. Beruucnure 00beM BOJOpOAA (1), KOTOPBIH MOXKHO TMOJIYYUTh MPHU PasiokeHUu 224 i
MeTaHa J0 IPOCTBIX BEIIECTB, €CIM BbIXOA peakuuu paBeH 80%. OO0beMbl ra3oB U3MEPEHbI MPU
OJINHAKOBBIX HOPMaJIbHBIX YCIIOBUSX. 3anuuiume Yucio ¢ moyHOCMbIO 00 0eCAMbIX.

3. Beiuucnure o0beM rasza (H.y.), NOJIYYEHHOTO NMPHU MPOKAIMBAHUM 175 T TEXHHUYECKOIO
KapOoHaTa MarHusi, B KOTOpPOM MaccoBasl JOJisi HEKapOOHATHBIX mpumeceil cocraBisieT 4%.
3anuwume uucio ¢ mouHocmvio 00 0ecsAmbix.

Tema 2.2. DiieKTpoIuTHYECKAS JUCCOUMALMS U HOHHBIH 00MeH

Koasbl popmupyembix komnerennmii: OK 01
Koawbl muunocTHBIX pedyastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. 3aganusa Ha COCTaBJIEHUE MOJEKYJSIPHBIX M HMOHHBIX PEAKUUN C Y4acTHEM OKCHJOB,
KHUCJIOT, OCHOBAHUM M COJIC, MOHHBIX PEAKLUMN THUIPOJIM3a COJIEH, YCTAHOBJIEHUE W3MEHECHMS
KUCJIOTHOCTH CPEbI.

1) CoctaBbTe ypaBHEHHUS W HAIUIIUTE MMOJTHOEC MOHHOE M COKPAIIEHHOE MOHHOE YPAaBHEHUS
peaxkIui:
KOH + HCI —
CaO + HNO3; —
Mg(OH); + H,SO4 —
CuCl, + KOH —

2) Kakue u3 coneit RbCl, Ni(NOg3),, Na,SO3 nmoasepratorcst ruaponnsy? CoctaBbTe HOHHO-
MOJIEKYJIIPHBIE W MOJEKYJSIPHBIE YPaBHEHHUs THUJPOJIM3a COOTBETCTBYIOIIMX coieil. Kakoe
3HaueHue pH (> 7 <) uMeroT pacTBOPHI ITUX COJIEH?

2. JlabopaTopHas padora Nel «Peakuuu rumponuzay.

HasBanue teMsl

Tema 2.2. «DNEeKTpOTUTHIECKAS TUCCOIHAIUS U HMOHHBIA OOMEHY

Pesynbrar 00yueHus

CocTaBniaTh YpaBHCHHA XHMUUYCCKHUX PCAKIUHU HOHHOI'O obMeHa ¢
Y4aCTUECM HCOPTAaHUYCCKUX BCILICCTB

OO01me KOMIIETEHIUNA

OK 01, OK 02

1. Bonipocsl 1u1s 1onycka K jJadoparopHoi padore

a) chopmynHpyiiTe 11eb MIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KaKOW MPOIIECC HA3bIBAIOT THAPOIN30M, KaKOW OH OBIBACT;

B) OGBHCHHTG, KakKue CyHmCeCTBYIOT CHOCOGBI A0Ka3aTCJIbCTBa CYHMICCTBOBAHUA THUAPOJIU3A
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

') 00BACHUTE, KaK COCTABIISICTCS YPaBHEHHE THAPOIIN3A;
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n) obbacHuTe, yto Takoe pH? Kak 3aBUCHT naHHBIA MOKa3aTeNb OT KHUCIOTHOCTH HIIU

OCHOBHOCTH CPEJIbI PaCTBOPA;

e) 00BSICHUTE X0/l BBIIIOJIHCHU A SKCIICPUMCHTA 110 PCIICHWIO KaUCCTBCHHBIX 3a1a4;
)K) MNEPECUUCIIUTE OCHOBHEBIC aCIICKTEHI CO6J'IIOI[€HI/I$I TEXHUKH 0€30I1aCHOCTHU Ipu pa60Te C

arpecCUBHBIMU peareHTamMu (TUAPOKCUI HATPHUs).

2. [IpoBenenne onNbITOB

OO0opya0oBaHKe U MOCY/A: CTEKISHHBIC TPOOUPKH; ITATHB IS IPOOUPOK
PeaktuBsbi: pactBop NaOH, pactBop Na,SOy, pactBop AlCl3, pactBop NayCOs, pactBop Cu(OH),,

KHUCJIOTHO-OCHOBHBIN HHAUKATOPD

AJITOPUTM NpoBeaeHNs onbiTa Ne 1

BOl'lpOCBI H 3a1aHusA

3ananme Ne 1. B Tpex mpoOupkax Imoa HOMEpaMu
HaxXOJATCSl  pacTBOPbl  TpeX  coyiel:  XJiopuja
aNMIOMUHUS, cylbdara HaTpus, kapooHaTa Hatpusi. He
MOJIB3YSICh APYTUMHU PEAKTUBAMH, OINPEICIIUTE COCTaB
KaKJI0M TIPOOUPKH.

1. Jlatp 0OBSICHEHHE TPOBEICHHBIM
OIIBITaM.

2. CocraBUTh YypaBHEHHUS pPEaKLUW,
MPOTEKAOIINX B npoOupke B

MOJICKYJIIPHOM U NOHHOM BUJIAX.

AJITOpuUTM NpoBeAeHHUs onbITa Ne 2

Bonpoce! n 3a1anus

3apanme Ne 2. Yto mnpousolaeT, €civ OXJIaauThb
pacTBOop KapOoHaTa HAaTpusi WIM J100aBUTh K HEMY
THJIPOKCU HATpuUs?

1.1. Hanuts B mpobupky 1-2 mu1 pactBopa kapOoHaTa
HaTpHsl.

1.2. OnyctuTh NpoOUPKY B CTaKaH ¢ OYEHb XOJOTHOU
BOJIOM WJIA CHETOM.

1.3. TlpoBeputhb cpeay pacTBOpa TMpU IOMOIIU
KHCJIOTHO-OCHOBHOT'O MHAMKATOPA.

1.4. JloGaButh K pacTBOpy KapOOHaTta HaTpHs
THJIPOKCU HATPUSl.

1.Kakoit WHJIUKATOP JTy4uie
WCIIOJIB30BaTh ISl OMpPEAENICHUS CPEIbl
pactBopa?

2. CocTaBuTh COOTBETCTBYIOLIME
YpaBHEHHUS XHUMHUYECKHX peakluid, B
MOJICKYJIIPHOM U MOHHOM BH/IaX.

AJITOPpUTM NPOBeeHHS onbITa Ne 3

Bonpocs! 1 3aganus

3ananue Ne 3. [IpoOneMHBIH ONBIT.

1.1. B ogny npobupky ¢ pactBopoMm cyibdara menu
(IT) npunAnTh pacTBOpP TUAPOKCHU]IA HATPHSL.

1.2. Bo BTOpyt0 mpoOUPKY C pacTBOpoM cCyib(hara
menu (II) npunaute pacTBOp KapOoHaTa HATPUS.

1.3. CpaBHUTH IBET OOPA3YIONIUXCS OCAIKOB.

1.4. O6paTuTh BHUMaHUE Ha BBIJCIIEHUE Ta3a B OJTHOM
U3 MPOOHUPOK.

1.5. Ompenenutb, OTKyJa MOXKET BBIAEIATHCS 3TOT
raz?

1.6. IIpoBepuTh KaueCTBEHHBIH COCTaB rasza ropsiuei
JyYNHKOM.

1.7. OOBACHUTD IPOUCXOISIIEE SIBICHHE.

1. CocTaBUTh COOTBETCTBYIOIIINE
YpaBHEHUs XUMHUYECKUX pEaKlui, B
MOJIEKYJIIPHOM U MOHHOM BHJIAX.
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AJITOPUTM NpOBeJeHNs onbiTa Ne 4 Bonpocel 1 3axaHus

3ananue Ne 4. [IpoGieMHBIN OTIBIT. 1. OOBSACHUTH MPOUCXOJIAIICE SIBJICHUE.

1.1. K pactBopy xnopuna amomuHus | 2. CocCTaBUTh  COOTBETCTBYIOIIME  YPaBHEHHS

MPUIATHh PACTBOP KapOoHATa HATPHS. XUMUYECKUX PEaKIMi, B MOJEKYISIPHOM U HOHHOM
BUIAX.

3. OTBETUTH HA BOIIPOCHI.

Jns yero B MEIMIIMHCKOM NPAKTHUKE HMCIOIb3YIOT
pacTBOp MUTHEBOM COABI ISl IOJOCKaHUSA IIPU
BOCTIAJIMTENBHBIX 3aboneBanusx ropina? Kakosa
poJib ruapoausa B npupoae? Ilouemy pactBop Mblia
MeHUuTCs B Bojie?

3. O6paboTKa pe3yJIbTAaTOB ONBLITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE MOJYUYCHHBIX PE3YJBTATOB THUNAM ruapoiusa. Caenath
COOTBETCTBYIOIINE BHIBOJIBI.

2. CdopmynmupoBarh BBIBOJBI O 3aBUCHMOCTH THUIIA THAPOJIU3a M KHUCIOTHOCTH CPEJIbI
pacTBopa.

Paznen 2. Xumnueckue peakuuu. Konrpoabnas padora Nel «CtpoeHme BemecTBa M
XUMHUYeCKHe peakium»

Bapuanr 1
1. CocraBbre ¢opmynsl 1o HazBanusM: 1. Hutpup xamus 2. Cunmumpn marHus 3.
I'unpun amromunus 4. Cynedun csunna (II) 5. bpomun nunka
2. Peakuueld 3amereHusi sBISETCS a) TOpPEHHE BOAOpPOAAa B KHCIOpoae; O)

BoccraHoBjeHue okcuna menu (II) Bogopomom; B) B3auMoJEHCTBUE THAPOKCHAA KalIHs C CEPHOM
KHCJIOTOH; T) TepMHYECKast IeTUApaTans THIAPOKCH/IA IIIHKA.

3. VYpaBHsiTe peakiiio METOI0OM IEKTPOHHOT0 Oananca. PaccTaBpTe K03 PUIIEHTHI

HI + H,SO4 — I, + H,S + H,O

4. Kakue u3 comeit RbCl, Cry(SO4)3 moasepratorcs ruaposinzy? CocTaBbTe HOHHO-
MOJIEKYJISIPHBIE W MOJIEKYJSIpHBIE ypaBHEHHs THIPOJIHM3a COOTBETCTBYIOIIMX coyiell. Kaxoe
3Hayenue pH (> 7 pH > 7)

5. Hanumure noaHoe u COKpanmeHHOe YpaBHEHUST PEAKIUIA:

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

Mg(OH); (1) + H2SO4 (p) = MgSQO4(p) + 2H,0 (mm)

6. IIpu B3ammopeiicTBUM HaTpus KoiludecTBOM BemiectBa 0, 5 MONb C BOAOW MOITYYHIH
BOAOPOJ 00bEMOM 4,2 11 (H. y.). Beruncnure npaktudeckuii Bbrxof rasa (%).

Bapmuanr 2
1. CocraBbte hopmynsl o HazBaHusM: 1. Kap6un nutus 2. Oxeup docdopa (I1I) 3. @ropun meau
(IT) 4. Oxcun cepebpa 5. I'mapun mutus
2. B3aumojielicTBUEe THIPOKCH A KATBIUS C COJSHOW KHCIOTOH - 3TO peakmus 1) coequHeHus; 2)
paszioxeHus; 3) oOMeHa; 4) 3aMelIeHus
3. YpaBHsiiTe peakiuio METOI0M IJIEKTPOHHOTo OanaHca. PacctaBbre kodhpuimeHThI
HNO3; + FeO — Fe(NO3)3 + NO + H,0

4. Kakme wu3 comeit Ni(NOs);, NaSO3; mnoasepratorcs ruapoiausy? CocTaBpTe HOHHO-
MOJIEKYJIIPHBIE W MOJEKYJSIPHBIE YpaBHEHHUs THUIPOJM3a COOTBETCTBYHOIUX coneil. Kakoe
3nauenue pH (> 7 pH >7)
5. Hanumiure moiHoe U COKpalleHHOE YPaBHEHUS PEaKIIUA:

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

K3S + 2HCI = 2KCI + H,S1
6. MeTalmuyeckuii XpoMm TONy4aroT BOCCTaHOBIeHHEM ero okcuaa Cr,Os; MeTammyecKum
aTIOMUHKMEM. Bprunciaure maccy Xpoma, KOTOPBIM MOXKHO MOJIYYUTh MPU BOCCTAHOBJIECHUU €ro
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OKCH/JIa Maccoil 228 1, eciii MpaKTUYECKUM BBIXOJ Xpoma cocTaBiisieT 95 %.

Pasznen 3 CTpoeHue u cBOiiCTBAa HEOPTAHUYECKHX BelleCTB
Tema 3.1. Kinaccudukanusi, HOMEHKJIATypa U CTPOEHHE HEOPTAaHMYECKHUX BelleCcTB

Koabt popmupyembix komnerenuuii: OK 01
Koabl tuunocTHbIX pe3yastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. Tect «HoMenknatypa 1 Ha3BaHME HEOPTaHUYECKUX BEIIECTB UCXOJIS U3 UX XUMUYECKOMN
(GOpPMYJIBI MJTH COCTABJIICHUE XUMHYECKOW (POPMYIIBI UCXOI U3 HA3BAHMS BEIIECTBA 110
MEXIYHAPOJAHOU UIIM TPUBUAIIbHOM HOMEHKIIATYPE.

Bri0epuTe 01uH NPaBUJILHBIH OTBET:

1. Ykaxure npaBuibHoe HazBanue coian FeOH(NO3),:
A) rugpokconutpar xenesa (I1)
b) runpokconutpart xenesa (I1I)
B) muruapokconutpart xenesa (I11)
I') aurnapoxconuTput xenesa (I11)
2. Ykaxute npaBuiibHOe HazBaHue coiu NaNOg:
A) HUTpAT HATpUs
b) nutpun Harpus
B) amun natpus
I') HUTpUT HATPUS
3. [IpuBenute npaBmwiIbHOE Ha3BaHUEe BemecTBa HpSO3:
A) cepHuCTast KMCIIOTa
b) cepnas kucnora
B) cepoBomopoanast kuciota
I') oxcun cepsi (IV)
4. [IpuBeaute mpaBmiibHOE Ha3BaHUe BemecTBa NaHPO,:
A) rugpodocdat HaTpus
b) ruapodocdut natpus
B) nurnapooprodocdar Hatpus
I') ruapooprodocdaT HaTpus
5. VkaxuTe MOJEKYISIpHYI0 (hopMyiy TuapoopTodocdara Maruus:
A) MgHPO3
B) Mg3(PO4)2
B) MgHPO,
F) Mg(H2PO4)2
6. YKaXuTe MOJIEKYJISIpPHYIO (POPMYITY CEpOBOAOPOIHOMN KHCIOTHI:
A) H,SO3
b) H,S
B) H,SO,
F) HgSzOg
7. IlpuBenute MOJEKYISIPHYIO GOPMYITY a30TUCTON KUCIOTHI:
A) HNO;
Bb) HNO;
B) NH3
') N2O3
8. Ykaxxute nmpaBuibHOe Ha3BaHue conn Fep(SOy)s:
A) cynbdur xenesa (II)
B) cynedun xeneza (I1I)
B) cynbdar xenesa (11)
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I') cynsdar xenesa (I1I)
9. lIpuBenute npaBuabHOE HazBaHue BemecTBa (ZnOH)3POy:
A) optodocdar nuHKa
b) Tpurunapoxcodocdar nuHka
B) oprodocdarruapokconnnka
I') runpooprodocdar unHka
10. Ykaxxute MOJICKYISIpHYIO (OPMYITy TUAPOCYITb(haTa MarHus:
A) Mg(HSO3),
B) Mg(HS),
B) MgHSO4
') Mg(HSO4),
11. Ykaxxute MOJICKYISIpHYIO (POPMYITy KDEMHHEBOUW KHUCIIOTHI:
A) H,SO3
B) H,CO3
B) H,SO,
') H,SiO3
12. KakoBa ¢opmyia guruapodocdara HaTpHs:
A) NasPOy
E) Na,H PO4
B) NaH,PO4
F) NaPO,
13. Ykaxure dhopMyny OepTOIETOBOM COMHU:
A) KCIO3
B) KCIO;
B) K,COs3
I Ca(C|O3)2
14. [lpuBeaute HopMyIy rameHoOl U3BECTH:
A) Ca(OH),
b) CaO
B) CaCOs
') CaSOq4
15. ®opmysnam NO, u Cu(OH); coOTBETCTBYIOT Ha3BaHUS
A) okcun azota(Il) u ruapoxcun meau(Il)
b) oxcun azora(ll) u runpoxcun meau(l)
B) oxcun azota(I1V) u ruapoxcua meau(1l)
I') oxcua azota(l) u ruapoxcua meau(l)

2. 3ajaum Ha pacyeT MaccOBOW J0JIM (Macchl) XMMHUYECKOTO 3JIEMEHTa (COEeIUHEHUs) B
MoJIeKyJie (cMech).

1. Beluucnure B MPOIEHTaX MAacCOBYIO JONIIO Kuciopona B kapbonate jutusi (LioCOs).
3anummTe Yuciio ¢ TOYHOCTHIO JI0 HEIbIX.

2. BblumciuTe B MPOIEHTaX MAaccoByk joio asota B Hutparte Kaubius (Ca(NOs)y).
3anummTe Yuciio ¢ TOYHOCTHIO JI0 HEIBIX.

3. IlpakTHyecKkue 3aJaHus 10 KJIacCU(PUKAIIMN, HOMEHKIAType U XUMUYECKUM (GopMyliaM
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.

1. VYcraHoBHTE COOTBETCTBHE MEXIYy (QOpPMYJOi BemecTBa M KJIacCOM/TPYNIOH, K
KOTOpOMY(-0if) 3TO BEIIECTBO MNPHUHAUICKHUT: K KaKIOH MO3UIMHU, 0003HAUEHHOW OYKBOI,
moa0epuTe COOTBETCTBYIONIYIO MO3HITUIO U3 BTOPOTO CTOJIOIA, 0003HAUYEHHYIO ITU(DPOii.

OOPMVIJIA BEIIECTBA KJIACC/TPYIIIIA
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1) conb cpennss

g)) EIL'I4HCO3 2) OKCHJl KUCIIOTHBIH

B) NO 3) okcuj1 Heconeoopasyromuii
4) conp KuCas

2. YCTaHOBHUTE COOTBETCTBHE MEXKIYy (GOPMYJIOH BeIIeCTBA W KJIACCOM/TPYMIION, K
KOTOpOMY(-0¥) 3TO BENIECTBO MPUHAMICKHUT: K KaXKJAOH MMO3UIMU, OOO03HAYCHHOW OYKBOH,
o0EpPUTE COOTBETCTBYIOIIYIO TTO3HIIMIO U3 BTOPOTO CTONIOIA, 0003HAUCHHYIO I (POH.

®OPMYVIJIA BEIIECTBA KJIACC/TPVYIIIIA
A) Ha[SiFq] 1) KOMIUTIEKCHAs COJIb

2) OECKHUCIIOpOIHAS KUCIIOTA
B) KAI(SO4), 3) nBoitHas COJb
B) Na[AI(OH).] 4) ocHOBaHMeE

3. Cpeau mnpeanokeHHbIX (OPMYJI BELIECTB, PACIOIOXKEHHBIX B IPOHYMEPOBAHHBIX
syeiikax, Beroepure popmynsl: A) cpenHeit conu; b) kucinoii conu; B) ocHOBHOI com.

1. RbHCO; 2. Mg,(OH),CO3 3. NH;
4, H2503 5. Na,B,O; 6. SOCI2
7. Na,O, 8.0, 9. FG(OH)Q

4. Cpenu TpEUIOKCHHBIX (OPMYIT BEIISCTB, PACIIOJIOKCHHBIX B IMPOHYMEPOBAHHBIX
aueiikax, BbIOepute Gopmynsl: A)amdorepHoro okcuna; b)Heconeobpasyromero oOkcuua;
B) ocHoBanus.

4, B(OH)3 5. NaZSO4 6. NO
7. H3P 8. NH4NO3 9. SO,

4. HpaKTquCKI/Ie 3alaHUdA Ha OIIPCACICHUC XMMHYSCKOM aKTHBHOCTH BC€IIECCTB B
3aBUCHUMOCTH B4 XHUMHYECKOH CBS3U U THUIA KpHCTaHHquCKOﬁ PCUICTKH.

1. JIns ruznpocyinbdara HaTpusi NMOCTpOHTE rpaduyeckyro (GOpMyly M YKaKUTE BHIbI
XUMHUYECKON CBSI3U B MOJIEKYJe: MOHHAs, KOBAJIEHTHAs, IOJIApHAs, KOBAJECHTHas HEMOJspHasd,
KOOpJMHAIIMOHHAs!, METAJUINYECKAsi, BOJOPOJHAS.

O
H-0
</
N\

Artajon orBera:NaHSO,—"° ©
Ces3p O — Na — nonnas

Ces3b O — S — KoBaJIeHTHas OJISIPHAs
Cesi3b O — H — koBasieHTHast oJIsipHAst

2. Tloctpoiite Tpaduueckyro GopMyay HHUTPUTA aMMOHHUS M YKOKHUTE BUIBI XUMHUYECKOU
CBsI3U B 3TOM Monekyine. [lokaxuTte, kakue (Kakasi) CBA3U «PBYTCS» MPU JTUCCOIUALUU.
JTanoH oTBeTa: HUTpUT aMMOHUS — MOHHAS CBSI3h

H
l+

H—ITJ—H NO,
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NHsNO, = NH4++NOZ_
Tema 3.2. ®DU3NKO-XHMHYECKHE CBOHICTBA HEOPraHuIeCKUX BEIIECTB

Koabl popmupyembix komnerenumii: OK 01,0K 02
Koab! imunocTHbIX pesyabraros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36
1. Tect «OCOOEHHOCTH XMMHYECKHUX CBOMCTB OKCHJIOB, KHUCJIOT, OCHOBAaHUM, aM(pOTEPHBIX
TUAPOKCUIOB U COJIEWM.
1. C kakuM uU3 nepevyrcIeHHBIX BEIIECTB OYJeT B3aUMOIeHCTBOBATh TUAPOKCH] KAJIHS:
A) Na,O
b) SO3
B) Ca(OH);
I') NaCl
2. Kakoe u3 BeliecTB npu pacTBOPEHUH B BOJIE 00pa3yeT KUCIOTY:
A) NaCl
b) CaO
B) SO;
') NH;
3. C pa30aBiIeHHOM CEpHOU KHUCIOTONH MOXKET B3aMOJICHCTBOBATD:
A) Ag
b) Fe
B) Cu
I') Pt
4. Enxue ménoun oOJagarOT CBOMCTBOM pa3pyliaTh PACTUTENbHBIE U JKMBOTHBIC TKaHHU.
TakuMu cBOMCTBaMH He 00JIaaET:
A) NaOH
b) KOH
B) LiOH
I') Cu(OH);
5. C pacTBOpOM TUIPOKCHIA KA B3aUMOICHCTBYET:
A) Ag
b) Cu
B) Fe
I Al
6. [Ipu TepMHUeCKOM pa3IOKEHUH, KaKOW U3 yKa3aHHBIX CoJielt 00pa3yeTcsi OJHOBPEMEHHO
OCHOBHOU M KMCJIOTHBIN OKCHIBI:
A) CaCOs;
B) NH4NO3
B) NaNO3
I') KCI1O3
7. Kakoe u3 yKa3aHHBIX CBOMCTB SIBJISIETCS] XapAKTEPHBIM JJISI BOJIHBIX PACTBOPOB KUCIIOT:
A) OKpammBaT PaCTBOPHI METUIIOBOTO OPAHKEBOTO B JKEITHINA IIBET
b) okpammBaroT pacTBOp JIaAKMyCa B KPACHBIN LIBET
B) oxpammBatot pactBop eHondrarenHa B MaTHHOBBIHN IIBET
I') okpammBaroT pacTBOp JIaKMyca B CHHUH IIBET
8. Kakue mapsl coefMHEHUH HE MOTYT pearupoBaTh MEX1y COOOM:
A) CaO u H,0O
b) Na,O u SO3
B) COZ n SOZ
') MgO u CO;
9. B xakoM 13 MpHUBEAEHHBIX YPAaBHEHUH peakiuii 00pa3yercsi coyib U BOJOPO/:
A) Zn + H,S0, —
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b) KOH + HCI —
B) CaO + HNO; —
I Ca+H,0—
10. C xakuM U3 NMepEeYMCIICHHBIX BEIIECTB BCTyHAET B peakiuto okcu ¢pochopa(V)?
A) okcup yriaepona(ll)
b) okcun HaTpust
B) cepa
I') oxcun yrinepona(IV
2. 3ajaHusl Ha COCTaBIICHHWE YPABHCHHI XMMHYECKUX PEAKIUN C y4acTHEM MPOCTBIX U
CJIOHBIX HEOPraHMYECKHX BEIIECTB: OKCHUJOB METaNIOB, HEMETANIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMM W aM(OTEpHBIX THIPOKCHIIOB, HEOPTaHUYECKHX COJCH,
XapaKTePU3YIOIINX UX CBOMCTBA U CIIOCOOBI MOJIYYEHUS.
1) HanmmuTe ypaBHEHHE BO3MOKHOW PEaKIIUU:
a) COJIIHAs KUCIIOTA U HUTPAT Kajus;
0) TUAPOKCHU KAIHS U XJIOPU HATPHS;
B) HUTpAT cepedpa U XJIOPHU Kaus;
T') HUTPAT HATPUS U XJIOPU]] KAJIHSL.
2) T'uapoxcu xenesa (1) MOXKHO MOTYyIUTh B3aMMOICHCTBHEM:
a) FeSO4 + NaOH —
6) FeCl; + KOH —
B) FeSO, + HCl —
r) FeCl; + HNO; —
Hanumure ypaBHEHHE BO3MOKXHON pEaKIIUU.
3) U ¢ kucnoTamu, u ¢ IeIoYaMi MOXKET pearupoBaTh:
a) Mg(OH)z 0) Zn(OH), B) Cu(OH), r) Ca(OH)z
Hanummre ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUM.
4) U3 pactBopa cynbdata menu (1) Beimagaer ocaiok mpu 100aBICHHUH:
a) cynbduaa Kamus;
0) YKCYCHOI KHUCTIOTHI;
B) Opomua HATpUS;
T') COJISTHOM KHCTIOTHI.
Hanummre ypaBHeHHE BO3MOKHOM peakny.
5) B onpeneneHHBIX YCIOBHAX MOYKHO OCYIIECTBUTh PEAKIIHIO:
a) CO + NO,; —
0) BaO + NO —
B) P,O5 + SO, —
F) SO; + Na,O —
Hanummre ypaBHeHHE BO3MOKHOM peakiny.
3. IIpakTHUKO-OpMEHTUPOBAHHbIE TeOpPeTHYECKHE 3aJaHUs HA CBOWCTBA M TMOJIYYEHHUE
HEOPraHMYECKUX BEIIECTB.
1. Kak mienoyHbpie METailIbl pearupyroT ¢ BOAOW U KHUCIOPOAOM?
2. CpoiicTBa ampOTepHOr0o OKCHAA altOMHUHMs. Hanuimmre ypaBHEHHE PEakiuu OKCUIa ATFOMUHUS
C COJITHOW KHCIIOTOM M THIAPOKCUIOM HATPHSI.
3. CBoiicTBa KHCTIOT U ocHOBaHUI. Kak oHM pearupyror Mexay coOoi, peakius HeuTpanu3ainm?
4. Kak conu pearupyroT ¢ KUCJIOTaMH U1 OCHOBaHHUSIMU?

4. JlabopaTopHasi padora Ne2 «CBoMCTBa METAJIJIOB U HEMETAJJIOBY

Ilesib: BEISICHUTH XUMUYECKHE CBOMCTBA METAIIJIOB U HEMETAJIJIOB, a TaK )K€ UX COCTUHECHUH.
Jloka3zaTh HaM4re HOHOB METAJUIOB M HEMETAJJIOB B BEIIIECTBAX.

OOopynoBanne W peakTuBbl: (apdopoBas damika, NPOOUPKH, CIHUPTOBKA, HATPUM
METAITMYECKUH, Meb METAJUINYeCKas, IMHK METAIIMYECKNUH, TOPOIIOK MarHus, (eHondraneuns,
JAKMYC, XJIOPHJl HATpusl, XJOPHJI Kajus, jKeJIe3Has IMPOBOJIOKA, XJOPHUJI IUHKA, Cylb(haT Menu,

22



CepHas KHUCJIOTa, MEPEeKUCh BOAOPOJA, HAIATHIPHBIN CHOUPT, cyabdar HATpus, Xiopun Oapus,
XJIOpUJ HATPUs, OPOMHU]T Kalvs, HOAWI KaJIisl, HUTpaT cepedpa
Teopus:

OcHOBHOM OCOOEHHOCTBIO BCEX METAJJIOB SIBJISIETCS HadU4Me HEOOJIBIIOr0 KOJIMYECTBa
AJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM ciioe (1-3). MeTaiuibl Jierko OTAal0T BaJE€HTHBIE 3JIEKTPOHBI
U SBIISIOTCS XOPOIIMMHU BOCCTAHOBUTESIMU. JIydIIUMU BOCCTAHOBUTEISIMU SIBJISIIOTCS LIEJIOUYHBIE U
I1€JI0YHO3EMENIbHBIE METAJIIBI.

[lo cremeHn XMMHMYECKON aKTUBHOCTH METAJLIbl PACIONAraloTCs B Psiji HANpPSOKEHWMH, Tnie
AKTHUBHOCTH MIOHMKAETCS CJI€BA HAIIPaBO:

Li—»Rb—K—Ba—Sr—Ca—Na—Mg—Al-Mn—Zn—Cr—Fe—Cd—Co—Ni—Sn—Pb

1. YewMm sieBee HaAXOAUTCS METAJI B paay HalpspKEHUH, TEM OH XMMHYECKH aKTUBEH U
oOsiamaer OonblIed BOCCTAHOBUTEIBHON CIOCOOHOCTBIO, T.€. JIETYE OKUCIAETCI U TpyAHEe
BOCCTaHABJIMBACTCS U3 €r0 HOHOB.

2. Uem mpaBee pacrojoXkeH MeTalsl, TEeM OH XMMHUYECKHM MEHEE aKTUBEH M o0janaer
MEHbIIEH  BOCCTAHOBUTEIBHOM  CIIOCOOHOCTBIO, T.€. TpPYyAHEE OKHCISeTcs U JIerde
BOCCTaHABJIMBACTCA U3 €r0 HOHOB.

3. Ka)K,I[LIﬁ MCTAJII psAda BOCCTAaHABIMBACT KATHUOHBI BCCX CIICAYIOIIHX 34 HUM B PIAAY
MCTAJIJIOB U3 PACTBOPOB HUX COJIEi.
4, MeTaJ'IJ'ILI, CTOAINHUE B POy JICBCC H, BoccTanaBnuBaroT ero us3s p336aBJ'ICHHBIX

KHUCJIOT (KpOME a30THOM), @ MarHui U CTOSIIIKE JIEBEE HErO METAJLIbl BBITECHSIOT BOJOPO/L U3 BOJIbI
npu OOBIYHOM TemmepaTypbl. MeTalbl, CTOSIIME MpaBee BOJOPOJa B DSy HANpPSHKEHUH, HE
BBITECHSAIOT €r0 U3 KUCIIOT.

Hemeramnsl B [lepuonnueckoi cucreme snementoB 1. M. Menaeneesa npencraBieHsl p-
3JIEMEHTaMHU C 0011el 3JIeKTPOHHOM KOHpUrypanuei ns? npl-6 u nByms s-anementamu (H u He).

B nmnepuomax cieBa HampaBO aTOMHBbIE U HOHHBIE paJuychl HEMETAIIOB (IO Mepe
YBEJIMUYEHUS 3apsa A1pa) YMEHbIIAIOTCS, IPU 3TOM 3HEPIHsl HOHU3ALMH, CPOJICTBO K 3JIEKTPOHY U
AJIEKTPOOTPHULIATEIBHOCTE B LIEJIOM BO3pacTaroT. XapakTepHas HEMeTallaM OKHUCIHMTEIbHas
AKTUBHOCTb M HEMETAIJINYECKHE CBOMCTBA YCUIIMBAIOTCSI.

B rpymnmax paadychl aroMOB |y OJHOTHUIIHBIX MOHOB B OOIIEM YBEJIWYMBAIOTCH,
HEMETAJUIMUYECKHE CBOMCTBA OCla0eBaloT, a MeTauIMdyeckue Bo3pactatoT. Ilpu mepexone ot 2p-
DJIIEMEHTOB K Op-2JI€EMEHTaM DJHEprus HWOHM3AallMM YMEHbBINAETCS, TaK KaK YCHJIMBAETCS
SKpaHUpPOBAHUE 3aps/ia sAep dJIEKTPOHAMU, PEIIECTBYIOIIMMH BHEITHUM.

Ha cBoiicTBa HEMETANIOB U UX COEAVHEHMH OKAa3bIBA€T BIMSIHHE KakK IOSBICHHE HOBBIX
MOJypOBHEN Ha BHEIIHEW AJIEKTPOHHOM 000JI0YKE, TaK M 3alOJHEHHE MOAYPOBHEW BHYTPEHHHUX
obosyouek. DnemeHTsl BTOporo mnepuoaa B, C, N, O, F pe3ko oTnuyaroTcsi OT p-3JI€MEHTOB
HIKECIeAYIoIUX nepuooB. [IpuunHa 3TOro 3akiroueHa B MMEIOIIEMCS Yy 3JIEMEHTOB TPETHEro
nepuojia cB000HOM d-TIOAYPOBHE, CIIOCOOHOM MPHUHUMATh P-3JIEKTPOHBI NMPH UX paclapUBaHHU.
DJIeMEHTHI a30T, KUCIOpoa U (GTop 00aaloT SIPKO BBIPAXKEHHOM CIIOCOOHOCTHIO Y4acTBOBATH B
00pa30BaHUM BOJOPOJHBIX CBsi3€il. OJEMEHTBl TPEThero M TMOCIEAYIOUIMX MEPUOIOB 3Ty
CIIOCOOHOCTH TEPSIOT.

Bnons mepuosna y HeMETaUIOB MaAaeT CHOCOOHOCTh K OOpa30BAHUIO TOJIOKHUTEIbHBIX
MOHOB C 3apsioM, OTBEYAIONMM HOMepy Tpymmbl. HaobopoT, cmocoOHOCTH K 00pa3oBaHUIO
OTPHULATENIBHBIX HOHOB BO3PacTaET.

Xox pa0doThI:

OmnbiT Nel B3aumoneiictTBue HaTpUs ¢ BOAOM.

Hamute B ¢apdopoByro wyamiky A0 MOJIOBUHBI JUCTHILIUPOBAHHOW BOJbl. Bosbpmure
NUHIIETOM M3 KEPOCHHA KyCOYEK HaTpHsl, BBICYIIMTE €ro (UIbTPOBAIbHOM Oymaroid W BHECHUTE B
gamky. Kakoi ra3 oOpasyercs B pactBope? IIpoBephTe ONBIT, 100aBUB COOTBETCTBYIOIIUI
uHaukaTop. Kakoll Meranm [o/DKeH pearupoBaTh C BOAOW akTMBHee M mnouyemy? Hanummre
YpaBHEHUE peakUuu. SBAsSETCs 1M 3TOT NPOLECC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM? OTBET
OOBSCHUTB.
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OnpiT Ne2. OxkpamMBaHue IJIAMEHHU COJIAMH HATPUS M KaJIHS.

Hanelite B ogHy mpoOupKy 5 MJI pacTBOpa XJIOpHAA HATpHUs, a B JIPYTyIO CTOJBKO XKe
xJopyuja Kanus. B miiaMeHu ropenku TIIATeIbHO MPOKAINUTE JKEJNE3HYI0 MPOBOJIOKY. CMouute ee
pacTBOPOM XJIOpHJA HAaTpHUs W BHECUTE B IUIaMs TOpElKU. B Kakoil LBET OKpacwyioch Iuiams?
[ToBTOpPHUTE OIBIT C XJIOPUAOM Kajus. B kakoil IBET OKpacuioch miams?

OnbIT Ne3 BzaumoneiictBue MeTa1J10B € COJISIMH.

[Ipuneiite B ogHy mpoOHpKY 2 MJI pacTBOpa XJIOpUIa IMHKA, a B JAPYTyI0 CTOJIBKO K€
cyibdara menu. B mepByro 100aBUTh KycOueK Meau, BO BTOpyH — IUHK. Uto Habmonaere?
HanmmumTe ypaBHEHUS pEaKLUH, COCTaBbTE OJIIEKTPOHHBIA OajaHC, YKaKUTE OKUCIHUTENb U
BOCCTAHOBUTEb.

OnbiT Ne4 BzaumopeiictTBue Marums ¢ BOJ10M.

HacbinbTe HEMHOro MOpPOIIKA MarHus B NMPOOMPKY, HANlOJHEHHYIO Ha IOJOBUHY BOJOH.
Pearupyer nu marnuii npu koMHaTHOW Temneparype? Harpeiite comepxumoe 10 kuneHus. UYrto
npoucxoaut? Ilo okoHUaHMIO peakuuu 100aBbTe MHIUKATOP — Kak m3MeHHUTcs LBer? CocTaBbTe
YPaBHEHHUS PEAKL[UU MarHus C BOJOM.

OnpIT NeS JlelicTBHe KHCJIOT HA Me/Ib.

[lomecture B nMpoOMpPKY HEMHOIO MEIHBIX CTPYKEK M MpUiIeiTe pa30aBICHHYIO CEPHYIO
KUCJIOTY. 3aMETHbIX H3MEHeHMH He mnpoucxoauT. [Ipuiedite B mpoOUPKY HECKOJBKO Kareib
pactBopa mepekucu Boaopona. I[IpoOupky cierka B30ojTaiiTe M HAOIIOJANTE 32 M3MEHEHHUSIMHU.
OO0BscHUTE npoKcXosAIIne sBIeHus. HanumunTe ypaBHEHMs! peakiui

OnbiT Ne6 CBoiicTBa aMmMuaka.

Haneiite B npobupky 1-2 M BOAHOTO pacTBOpa amMMHuaka M Jo0aBbTe B Hee 1-2 Kamiu
nakMyca. B xakoil uBet okpacutcs pactBop? Kakumu KuCI0THO-OCHOBHBIMU CBOWCTBaMHU 00J1a/1aeT
NH4OH? Hanumure ypaBHeHHE AUCCOLUALIMM THIPOKCU1a aMMOHMSL.

OnpiT Ne 7 KayecTBeHHasi peaklus Ha CyJb(aT-UuOH.

Haneiite B npoOHpKy HECKOJIBKO Kareidb pacCTBOPUMON COJIM CEpHON KHUCIOTHI M 100aBbTE
pacTBop xjopuaa 6apusi. 3anuiuTe HaOJIOIEHUs U YKaKUTE 1IBET BbIMaBIlero ocajaka. Hamummure
yYpaBHEHHE PEaKLUU B MOJIEKYJIIPHON M HOHHOM (hopMmax.

JloGaBbTe B mpoOUpKy 1-2 MJ1 pacTBOpa coisiHOM KucaoThl. Habmiomaercs mu pacTBopeHue
ocanka? CrenaiiTe BBIBOJ IO PE3YJIbTaTaM OIIBITA.

OnbiT Ne8 Peakuuu o0Hapy:KeHUsI Ta10reHU/-HOHOB.

B tpu npobupku HaneiiTe no 1-2 M1 pacTBOPOB: B MEPBYIO — XJIOPUIA HATPUSI, BO BTOPYIO —
Opomuia Kanust ¥ B TpeTblo — Hoauna kaiusa. Bo Bce Tpu mpoOupku 100aBbTe MO 2-3 Karuu
HUTpaTa cepedbpa. Kakoro 1Bera noiaydensl ocagku? Hanummre ypaBHEHUS peakiuii.

Tema 3.3. [Ipon3BoaCTBO HEOPTAaHNYECKUX BelIeCTB. 3HAYeHHUE U IPUMEHEHHe B ObITY
U HA NPOU3BO/CTBE

Koabt popmupyembix komnerenuuii: OK 01, OK 02
Koabl tuunocTHbIX pe3yastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36
IIpakTHKO-OpHEHTHPOBAHHBIC 3aJaHHUSl 110 COCTABJICHUIO XHMUYECKUX PpEAKIHUHA C

y4acTUEM HEOpPraHMYECKUX BEUIECTB, HCIOIb3YEMbIX JJIS UX UACHTU(UKAIMHU U MPOMBIIUIEHHBIX
CHOCOOOB MOJTyYEHHS.

1. KapOokcurepanus

A 3HAKOMO JIM BaM MOHSATHE «KkapOokcuTepanus»? B TepaneBTHYECKHX LENAX HCHOIb3YIOT
razoobpasHoe BemiecTBo. [lo »ToH mNpuYKMHE MOAOOHYI0O METOJMKY Ha3bIBAIOT «Ta30BBIMU
yKOJaMM». DJTa METOAMKAa HCHOJB3YeTCsl JUId JIeUSHHs CepJedYHO-COCYAMCTBHIX 3abosieBaHUil,
MOBBILICHUS] 3JaCTUYHOCTU KOXH. [loBbIlIEeHME coaep:kaHMs 3TOro raza B KPOBH TOBOPUT O
HEKa4yeCTBeHHOH (PpyHKIMH KpoBH. CaMoe yIUBUTEIHHOE, YTO OHO UCTOIb3YeTCs B TBEPIOM
BUJEC B IMILEBOW NPOMBIIUIEHHOCTH JAJs XPaHEHUsS U MEpPEeBO3KU MPOIYKTOB: pbIOBI, Msca,
MOPOKEHOTO.

3aganue
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Bbi0epuTe 01MH NpaBUIbHBIN OTBET:
1. O xakoMm BeliecTBe UIET peUb?

A) yriekucisblii ra3

b) kucnopon

B) ammuax

2. KakymMy XuMHUYECKHMH CBOMCTBAMU 00JIaJIaeT 3TO BEIIECTBO?
A) KHCIIOTHBIMU
b) ocHOBHBIMHU
B) amdorepupiMu

3. C yeM MOXeET BCTynaTh BO B3aUMOJICHCTBHE?

A) ¢ BOJI0H, OCHOBHBIMH OKCUJIaMH, LIIEJI0YaMU, HEKOTOPBIMU COJISIMU

b) ¢ BoJ10ii, KUCTTOTHBIMHU OKCHUJIAMHU, IEJI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Boz10i1, KUCIIOTHBIMU OKCHJIaMHU, KUCIIOTaMHU, HEKOTOPBIMH COJISIMU
4. C moMOIIIbI0 KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYKUTH?

A) penondranenna

b) 6poMHOIi BOIBI

B) u3BecTkoBOI BOJIBI

5. TlpuBenute QaxThl, KOTOpbIE J[IO0Ka3bIBAlOT OTPHUIATENILHOE BIUSHHE STOr0 ra3a Ha
JKEITyJ0YHO-KUIIEYHbII TPAKT YEJIOBEKa.

2. [loBapenHas coJib

W3BecTHO, uTO B MHpe A00bIBaeTcs npumMepHo 100 MUIUIMOHOB TOHH OBAPEHHOW COJIU B IO,
Ha numeBbie HYXIbl pacXoIyeTcs OKOJIO OJHOW YEeTBEpTOM 4yacTH 3TOro konumdectra. Kyma xe
UJET OCTaJIbHAs COJIb?

[ToBapeHHass coib COBEpPIIEHHO HEOOXOAMMa MpPHU MPOU3BOACTBE MSCHBIX M PBHIOHBIX
KOHCEPBOB, OHA HCIIOJIb3YETCS B METAUTYPIHYECKOW OTPACIM MPOMBIIUICHHOCTH, IPH 00paboTKe
MEXOB M pa3IMYHbIX KOX, B TMPOLECCEe NPUTOTOBIEHUS MbUIA, HAET Ui TOJyYEHUs
KaJIbIIUHUPOBAHHOM CO/bl, MpUMeEHseTCs B MeauIinHe. OCHOBHOM MOTPEOUTEINb COJIM — XMMHUYECKast
OTpacJib MPOMBIIUIEHHOCTH. B 3T0i 001acTu Hconb3yeTcs He TOJIbKO caMa COJib, HO U DJIEMEHTHI,
cocTapisitole ee. B mpoiecce anekTponnsa ee pacTBOpa Moy4aroT XJI0p, BOJAOPO U €AKUI HATP.
W3 pacTBOpa €1KOro HAaTpa MOJIy4aroT TBEPAYIO LIEN0Yb — KayCTUK. COequHsAs BOJOPO C XJIOPOM,
MOJIyYaIOT COJITHYIO KUCIIOTY.

3agaHue: cocTaBbTE ypaBHEHUS, ONMCAHHBIX B TEKCTE PEaKIni.

Pa3nea 4 CTpoeHnne v CBOMCTBA OPraHUYeCKUX BelleCTB
Tema 4.1. Knaccupukanus, crpoeHre 1 HOMEHKJIATYPa OPraHU4ecKUX BellecTB

Koasbl popmupyembix komnerennmii: OK 01
Koawbl tuunocTHBIX pe3yastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. 3apanns Ha cOCTaBJIIEHHE HA3BAHUN OPraHMUYECKHUX COSAMHEHUN 110 TPUBUAIBHON WM
MEXIYHAPOJAHONW CHCTEMATHYECKOW HOMEHKIIAType

1. HazoBuTe mnpuBeNEHHBIE HMIKE YIVIEBOJAOPOJBI IO MEXAYHApOAHOW HOMEHKJIAType
IUPAK:
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CH=

CH; —CH —CH:2 —-CH—-CH3

CH>s

CHs

I
CH:; — CH2> C — CH CH>OH

CH=: CHs

CHs —CH>: CH:>: —CHs

| I

CH3;—C — C — CH-—-CH:>: —-CH>»

| I I

CHs CHs CHs

2. HazoBuTe mnpuBeJcHHBIE HMXKE YIJIEBOJOPOJbI 0 MEXKIYHApOJHOM HOMEHKIAType

IUPAK:
CH, - CH;

CH, - CH- CH>- (fH— CH,- CH,- CH - CH,—- CH;

CH;

CH; - CH; —C|H —CH, - CH,

CH:; - CH-CH:;-CHs
CH;

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

CH,-CH; CH,-CH-CH;,

2. 3ajaHus Ha COCTABJICHUE TIOIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYII OpraHUYEeCKHX
BEIIECTB OT/ICIBHBIX KIIACCOB

Hanummre nonxeie U COKpalieHHbIe CTPYKTYpPHBIE (DOPMYIIBI:

1) 2,2,4-TpuMeTnIneHTaH

2) 2,3,6-TpuMeTniI-4-3THIITeNITaH
3) 2,5-aumMeTnireKcen-3

4) 2,3-muXJI0preKcaHoBasi KHCI0Ta

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

1. Haitnure MOJIEKyIISIpHYIO (OPMYITY COSTMHEHHS a30Ta C BOJIOPOJIOM, €CITH MaccoBast A0S
BOJIOpoJia B HeM paBHa 12.5%, a OTHOCUTENbHAS MJIOTHOCTh MApOB 3TOTO BEIIECTBA MO BOIOPOAY
paBHa 16.

2. Ompenenute MOJEKYISIpHYIO (GOpMYNy sia IIMAHCKOW MYIIKH KaHTapHJIWHA, €CId
MacCOBBIE JIOJIH 3JIEMEHTOB B HEM CcOCTaBIsOT: 61,23% (C), 6,12% (H), 32,65% (O).

Tema 4.2. CBoiicTBa OPraHUu4eCKUX COCAMHEHUH

Koasr popmupyemsix komnerenuuii: OK 01, OK 02
Konpl muunocTHbIX pesyabraros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,

JIP 36
1. 3agannss Ha COCTaBJICHUE YPABHEHHI XMMHUUYECKUX PEAKIUN C y4aCTHEM OPTraHUYECKHX

BEILECTB Ha OCHOBAaHUU UX COCTaBA U CTPOCHHSI.
Hammmure ypaBHEHHS peakiuii, ¢ TOMOIIBI KOTOPBIX MOKHO OCYIIECTBUTH CJICIYIOIIHE

IIPEBPALCHMUS:
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In, t HBEr

Ma,sdup
1,3-muxmopmnponan — X; —

Xz—}Xg

2. 3agaHuMsl Ha COCTaBJICHHWE YpPAaBHEHUN XHMMHUYECKUX pEaKIHi, HUTIOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA C yUETOM MEXAaHU3MOB IPOTEKAHUS JAaHHBIX PEAKIUI U TEHETUYECKOU CBS3U
OPraHUYECKHUX BEIMIECTB PA3HBIX KJIACCOB

VYcTaHOBUTE COOTBETCTBHE MEXKIY PEarupyroluMMU BELIECTBAMU M YTJIEPOACOAECpPKaLIUM
MPOJIYKTOM, KOTOpBIM oOpa3yeTcsi NmpH B3aUMOJEHCTBUM 3THUX BEHIECTB: K KaXJAOW IO3UIINH,

0003Ha4YeHHON OYKBOMH, MOJIOEPUTE COOTBETCTBYIOIIYIO MTO3UIIMIO, 0003HAYECHHYIO ITUDPOii.

PEAT'MPYIOIIME BEIIECTBA

ITPOJIYKT B3AVIMOJIEVICTBI

A) yKcycHasi KUCJIOTa U KapOOHAT HATpus;

B) MypaBbuHas KHUCIIOTa M THIPOKCUI HATPUS;
B) mypaBbpuHas KUCIOTa U THAPOKCHU]L

meau (II) (mpu HarpeBanun);

I') sTaHON M HATpPHIA.

1) mponuoHaT HATPUS;
2) 3TUNAT HATPUS;

3) dopmmar menu (II);
4) dbopMuar HaTpus;
5) anerat menu (11);

6) YTJICKUCIBIN ra3.

3. PacueTHble 3aJa4M 110 YPAaBHEHUSIM PEAKINH C YIaCTHEM OPTaHUYECKHUX BEILECTB.
1. Beruncnure 00beM (H.y.) BOAOPO/A, BBIIEIMBIIETOCS TIPH B3aUMOJICHCTBUH 46 T 3TaHONIA
¢ 46 r METAJIIMYECKOIO HATPHUS.

4. JlabopaTopHas padora Ne3 «llonyuyenue sTusieHa u u3y4eHUe ero CBOMCTBY
Heab: 3akperuieHre 3HaAHUI O CBOWMCTBAX HEMPEENbHBIX YIIIEBOJOPOJIOB: CIIOCOOHOCTU aKEHOB
BCTYNATh B PEAKLUU NPUCOEINHEHUS, OKUCIIEHUS, TOPEHUS; U3yUEHHE KaueCTBEHHBIX PEaKIUi Ha
HEIpeAeNIbHbIE YTIEBOA0POIbI.
Teopus

Ortunen - CoHj ABieTcs MpOCTEWINUM INPEACTABUTEIEM HENPENEIbHBIX YIIIEBOAOPOJOB C
onHoI nBoiHOI cBsa3b0: CHo= CHo.

IHony4yenne.

1. B npomvnunennocmu STWIEH BBIIAENAIOT W3 Tra3oB KpEeKUHra (paclleruieHus) HedTu.
Baxuelimmii cnoco0 mosiyuyeHHs OSTHJIEHa - JIETMIPUPOBAHUE JSTaHa HaJl HHUKEJIEBbIM
KaTaJIu3aTOPOM:

CHj3;- CH3— CH,=CH,+ H,

2. B nabopamopuu TONY4arOT JETHIpATallied STUJIOBOTO CHUPTA (OTIICIUICHHE BOJIBI).
BoszeiictBue BogooTHHMaromux cpeacts (koHu. HpSO4) Ha ogHOaTOMHBIE CIUPTHI MPU BBICOKOH
TEMIEPAType, IPUBOIAUT K OTIIECTIIIEHUIO MOJIEKYJIbI BOJBI U 00pa30BaHUIO IBOMHON CBSI3U:

CHj3;- CH,OH — CH,=CH, + H,0

B co3maHnm JBOMHOM CBSI3M MEXIy JBYMsI aTOMaMH YIJIEpOJa Y4YacTBYKOT JIBE Iapbl
AJIEKTPOHOB, NMPHYEM OJIHA CBS3b — MPOYHAs, a Apyras CBsA3b ciabas, JErKo pa3pbIBaeTcs, 4To U
OOBSCHSET HEHACHIIICHHBIX XapaKTep OpPraHMYECKUX COEAUHEHMH ¢ JBOMHON CBA3BIO U
CKa3bIBAa€TCs HA UX XUMHUUYECKUX CBOMCTBAX.

I. Tak, nyist HenmpeaeNnbHBIX YIIIEBOJOPOIOB pslia STUICHA XapaKTePHbI peaKluu NpHcoeJUHEeHU,
KOTOpBIE ITPOTEKAIOT C PA3pbIBOM JIBOMHOMN CBS3H.

1. Peaxyus euopuposanusn: CH;=CHy+ H;—CHs- CHj

2. Peaxyus eanoeenuposanus: CH,=CHy+ Br, = CH,Br - CH,Br

[Tpu B3auMoOIeHCTBUY C aJIKeHaMU OpOMHasl Bojja 00eCIIBEUNBAETCS, TOITOMY PEAKIIHsI C
OpOMHOI1 BOJIOH SIBIIsSIeTCS KaueCTBEHHOM Ha HenpeeabHbIe YTIIEBOIOPOIBI.

Peakxyus cuopoeanocenuposanus: CH3 — CH=CH,+ HBr—=CHj3- CHBr - CH3

[TpucoearHeHnEe TaJOr€HOBOJOPOIOB K alKEHaM MPOUCXOAUT NO npasuiy Mapkoenukosa:
aTOM BOJOpOJAa MPHUCOEAMHSETCS K Oojiee THAPUPOBAHHOMY aTroMmy yriepoja (Ipu KOTOPOM
00JIbIIE COAEPIKUTCS aTOMOB BOJIOPO/IA), a TAJIOTEH - K MEHEee THAPUPOBAHHOMY aTOMY YIJIepo/a.

4. Peakyus eudopamayuu: 3TE€H, IPUCOEAUHSSA BOLY, 00pa3yeT STHIOBBIH CIIUPT.
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CH,=CH,+ H,O—=+CH3- CH,OH
Il. Peakuuu oKucJIeHUS
1. Peaxyus eopenus: aqkeHbl TOPSAT C 0Opa30BaHUEM YTJIEKHCIIOTO ra3a U BOJIbI.
CoHy+ 30,—2C0O5 + 2H,0
2. Peakyus okucnenus: dTAICH OKUCISIOTCS BOJHBIM pacTBOpoM KMNO, 10 STUICHTITHKOIIS:
CH,=CH; + [O] + HOH — CH,OH - CH,OH
Peakuius ¢ KMnOgsBisieTcst KaueCTBEHHOW peakIMell Ha HEeNpeesibHbIe YIIIEBOJIOPOJbI, T.K.
¢buoneToBbIi pacTBOp MEpMaHraHaTa KaJlds B XOJI€ peaklUuu 00ecIBEeYBACTCS.
I1l. Peaknuu nmoimmepusanum.
7. Peaxyus nonumepuszayuy POTEKAET 3a CYET pa3pbiBa KPaTHBIX CBsI3eH, C 00pa3oBaHUEM

BBICOKOMOJIEKYJISIPHOTO COEMHEHMSI (IIOJIUMEPA).
nCH2=CH2—> (-CHz-CHz-)n

O0opynoBanme: npoOupku, npoOka ¢ Tra300TBOAHON TpPyOKOH, INTATUB, CIHMPTOBas TOpesKa,

CITMYKH.

Peaxktuni: CoHsOH, H,SO4(komir.), mecok, 6pomuas Boaa (Brz), KMnOs.

Xoxa padoTsbl

C npaBuiiaMu TEXHUKH 0€30MMaCHOCTH 03HAKOMJICH(a) ¥ 0053yIOCh UX BBITIOIHSTH.

Ne | Yro nenanu? Yro Habmoganu? YpaBHEeHHE peakuuu Br1Bo1bI
1|1. [Tonyuenue CyHsOH =CoHysT + HoO. | B xozme  peakuuu
STHJICHA. KOHI[CHTPUPOBAHHAS
C,H;OH (aTuno-
cepHas KHCIIOTa
B npo6upky Hamuiu
3abupaer BOay W3
1 ™I STHIOBOrO
CIHpTA, B
crupTa u
pe3ynbrare
OCTOPOXKHO
oOpa3zyercst dTHIIEH.
nobaBpTe 6-9 M
N Takyro peaKkuuo
KOHI[CHTPUPOBAHHOM
. Ha3bIBAIOT -
CEpHON  KHUCIIOTHI.
peaxius
3atem BCBITIATH B npo61z1p1<e Ha4YMHaACTCA eruapartalnuvuu
HEMHOTO jleripatan

MPOKAJIEHHOTO TecKa
(4TOOBI
PEeOTBPATUTH
TOJYKA  KUAKOCTU
npu KUTICHUN).
3aKkpblIM  MPOOHPKY
poOKoit c
ra300TBOJHOU
TpYOKO#1, 3aKpenuin
ee B INTaTUBE W
OCTOPOKHO Harpeiau
COJIEPIKUMOE
IPOOUPKH.

BBIJCIIATHCA I'a3 - STHJICH.
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2./3yueHne CBOMCTB
ATUJICHA.

B npyryo npodupky
HaJIMIHA 2-3 M
OpOMHOM BOJIBI.
Onyctunu
ra300TBOAHYIO
TpyOKy HepBOii
pOOUPKH 10 JTHA
poOUPKH ¢
OpOMHOI BOJION U
MPOITyCKAII Yepe3
Heé BBIJICTIAIONANACS
ras.

IIpu nponyckanuu rasza
yepe3 OpOMHYIO BOAY,
MIPOUCXOUT
obecuBeunBaHuE OPOMHOM
BOJIBL.

H,C=CH, + Br, — CH,Br
— CH,Br

B xone peaknuu
MIPOUCXOTUT
OKHCJICHHE dTHJIEHA
OpOMHOI BOJIOH 1O
IBOWMHOH CBA3H.

OO0ecrBeunBaHue
BOJHOIO  pPacTBOpa
OpOMHOH BOJIBI —
KayeCTBCHHAs
peakius Ha aJIKeHbI!

B tperbto npobupky 3CH,=CHy;+ 2KMnO4s+ |B xome peaknuu
HaJaIuiay 2-3 Ml 4H,0 = 3HO-CH,—CH>— | npoucxoaut
pa3z0aBICHHOTO OH + 2KOH + 2MnO; OKHCJICHHUE JTHUJICHA
pactBopa KMnOy, peaxiusi Barnepa MOIKUCIIEHHBIM
MOJAKUCIICHHOTO aCTBOPOM

ce;lHoﬁ KHUCJIOTOM, U Kecrroe okucienme: ﬁepMaIfraHaTa

5CoH4+12KMnO4+18H,S

MIPOITYCTHIIH Yepe3 Ors KaJIusl.

HETrOo T'a3 - ATHIICH I[Ipu  mpomyckanuum  rasa 10CO,+6K,S0,+12MnS ObecuBeunBaHue
yepes OJIKUCIICHHBIN 0,+28H,0 BOOHOTO  pacTBOpa
pacTtBop KMnOy, IepMaHraHara -
MIPOUCXOUT KaueCTBEHHAas
oOecIBeUMBaHHE pacTBOpa peakiys Ha aJIKeHbl!
KM nO4.

Brinengromniuecs ras C,oH4 + 30, — | DTuien TOPUT

HepBOi MPOOUPKH C,H,OH (omano- 2CO,+2H,0. APKUM CBETALIMMCS

MOJOKTJIH. srik emupr) IJIaMEHEM, 4To

e JOKa3bIBAET
HaJU4he  KpaTHBIX
CBSI3EH.

OTHUJIEH Ha BO3AYyXE TOPUT
SAPKUM CBETSAIINMCS
ITAMEHEM.

OO0mmii BbIBOA: Ha JaHHOW NaOOpaTOpHOW paboTe MBI HAYYHIWCH MOTYy4aTh B JIaOopaTOpUHu
STWJICH peakIueil JeruapaTalfiil CIIUPTOB; M3YyYWIM XUMHUYECKHE CBOWCTBA JTHJICHA, a UMEHHO,
JeiCTBUE dTUJIEHA Ha OPOMHYIO BOAY M TMOJKUCIICHHBIN pacTBOp NEpPMaHraHaTa Kausl.

Bonpocsl u 3apanus
1. B uem paznuuue MeXIy G- U - CBA3SIMH B MOJIEKYJIe dTUIIeHa?
2. [ToueMy 3TUJICH OTHOCUTCS K HEMPEIEIbHBIM YTIIEBOAOPOIaM?
3. Kakue peakuuu Ha3pIBaIOTCA: a) THAPUPOBAHUEM; 0) NETUAPUPOBAHUEM; B) MIOJTUMEPHU3AIIHCH?
4. Kakue peakiuu SBIISIOTCS KAYECTBEHHBIMU PEAKIUSMH HA HEMPEAeIbHBIC YIIIEBOJOPOIBI?

5. Yro ob1iee 1 B 4eM OTINYNE XUMHYECKUX CBOMCTB MeTaHa (aJKaH) U dTUJIeHA (aIKeH)?
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Tema 4.3. Opranuyeckue BelleCTBA B )KU3HeAeATeILHOCTH YesaoBeka. [Ipon3BoacTeo u
NpUuMeHeHHe OPraHNYeCKUX BellleCTB B MPOMBIIIEHHOCTH

Koabl popmupyembix komnerenuuii: OK 01, OK 02
Koawl tuunocTHBIX pe3yastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

I[IpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUSl 110 COCTaBJICHUIO XHUMHYECKHX pPEaKIUd C
y4acTUEM OPTaHMYECKHX BEHIECTB, HCIONB3YEMbIX M WX WICHTUQUKANUA B OBITY W
IPOMBIIIJICHHOCTH.

MoJiouHnast KHCJIOTA

[TpoMeKyTOUHBIM TIPOIYKTOM OOMEHA Y TEIUIOKPOBHBIX JXHBOTHBIX SIBIISICTCS MOJIOYHAsS
KHCTIOTA. 3amax »3TOH KHCIOTHI KPOBOCOCYIIME HACEKOMBIC YIIABIMBAIOT HAa 3HAYUTEIILHOM
pacCTOSIHUY.

3ananue

1. ITouemy HacexoMbie (KOMaphl) OBICTPO HAXOAT CBOIO KEPTBY?

2. Ycranoute (GopMyiay MOJOYHOW KHCIOTHI, KOTOpas TMOMOTaeT HACCKOMBIM HAaXOIUTh
TETUIOKPOBHBIX JKMBOTHBIX, €CIM MacCOBBIC JOJHM 3JEMEHTOB B HEH COCTABISIOT: yriiepoia —
40,00%, Bomopona — 6,67%, kucmopona — 53,33%.

3. CocrtaBbTe CTPYKTypHYIO (OpMYyly MOJOYHOW KHCIOTHl. HaszoBuTe KHUCIOTY TIO
HomeHknarype MIOITAK.

4. Ha OCHOBaHMM CTPOCHHS MOJIOYHOW KHCIOTHI CJEJaiiTe BBIBOJL O €€ XHUMHYCCKUX
CBOMCTBAax.

AneTujieH

OnHUM W3 caMBIX PacIpPOCTPAHEHHBIX CIIOCOOOB CBapKH ILIABICHHEM SIBJISETCS Ta30Bast
CBapka, KOTOpas MPOU3BOAHWTCS C OOpa3oBaHHMEM Ta30BOTO IUIaMEHH B KaHalaX CBapOYHOU
ropenku. OO0pa3oBaHuEe ra30CBApOYHOIO TJIAMEHU HEBO3MOXKHO 0€3 Tasza anerusieHa. TexXHUYecKuid
aleTUIICH TIONyYaroT U3 Kapouia KaabIlusl.

3ananue

1. O0bsacHuTe, Kakoil (u3MUeckuil MoKa3zaTenb MO3BOJSIET HCIOIB30BaTh AlCTUIICH JUIS
CBapOYHBIX padoT;

2. CocTaBbTe ypaBHEHHE PEaKIIMU TOTYyYEHHS alleTUIICHA,

3. CocTaBbTe YpaBHEHHE PEAKIIMHU TOPCHHS alleTHIICHA,

4. Boruncnute 00BEM aleTWICHA TMONYYEHHOTO M3 KapOuaa kambliusg Maccod 128 r,
comepxamiero 5% mpuMecel, eciu BBIXOA anetuieHa cocrtaBisger 80% OT TeopeTHuecKu
BO3MOKHOTO.

ben3oiiHas Kucaora

KitokBa 1 OpycHUKa MOTYT OYEHb JOJTO XPaHUTHCS B CBEXKEM BHJe Oe3 caxapa, TaKk Kak
3TOMY CITOCOOCTBYET HAIMUME B HUX MPEKPACHOTO KOHCEPBAHTa — OCH30MHON KHUCIIOTBI.

3aganue: YCTaHOBUTE MOJICKYJSIPHYIO (JOPMYITY KHCIOTHI, €CIIH MAaCCOBBIE JOIH JJIEMEHTOB
B Hel cocraBisoT: yriepoga — 68,85%, Bomopoma — 4,92%, xucnopoma— 26,23% (M = 122
I/MOJIB).

Pa3nea 5 Kunerudeckue 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHX
peakuuit
Tema 5.1. Kuneruyeckue 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX pPeaKIuil

Koabl popmupyembix komnerenumii: OK 01, OK 02
Koabl imunocTHbIX pesyabraros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. JTaboparopHas padota Ne4 Ha BbIOOD:
— «OrmpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHIIEHTPAIMU pPearupyonIix BEIIeCTBY;
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— «OrmpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPhI».
JlabopaTtopHas pabota Ned
Tema: CKOpOCTh XUMHUYECKON peakuu
Omnpenenenne 3aBUCUMOCTH CKOPOCTH PEAKIUH OT KOHIIEHTPALMK PEarupyronuxX BelecTB
OmpIT 1. 3aBUCUMOCTH CKOPOCTU PEAKIIMH OT KOHLIEHTPAIIUU XUMUYECKUX BEIICCTB.

[lenp pabotel: Ha ocHoBanum peakmuu B3aumonaerctBus Nap,S;03 ¢ HoSO,4 uccnenoBarth

BIIMSTHUE KOHIICHTPAIIMH PEArUPYIONINX BEIIECTB HA CKOPOCTh XUMHUYECKOHN peaKInu.
Na,S;03 + H,SO4 = Na,SO4+ S| + SO»1 + H,O

PeakTuBbl M MaTepUaIbl: paCTBOP THOCYNIb(aTa HATPHs, BOJA, PACTBOP CEPHOM KHCIIOTHI.

O6opynoBaHue: TPH CyXHUX KOJIOBL, CEKYHJIOMED.

Xoxa paboTht:

[IpuroToBunu TpU CyXHX NPOHYMEPOBAaHHBIX KOJObI. B mepByro BHeciaum 5 mil pacTBopa
tuocynbsdara Hatpus u 10 mut; Bo Bropyto — 10 Mt Trocynbdarta HaTpust U 5 MIT BOABI; B TPETHIO —
15 mu Tuocynbdara HaTpHsL.

3arem B kon0y Nel BHOcwiu 5 mit 4 % - HOro pacTBOpa CEpHOW KHUCIIOTHI, OJHOBPEMEHHO
BKJIIOUAIM CEKYHIOMEp: BCTpAXHUBas KojOy, CIeIUIu 3a MOSBICHUEM MYTH B Koile, Jepka ee Ha
ypoBHE TIa3. [Ipy MOSBICHUM MaJCUIIEH MYTH OCTaHABJIMBAIUA CEKYHIOMEp, OTMCUAIH BPEMS.
[Tponenanu eme ps aHAIOTUYHBIX OIBITOB.

Pe3ynbTarhl ONBITOB 3aHecHH B Tabuuny 1.

TabGmuia Nel.
Ne KomnuectBo | KosmmuectBo | KommuecTBo pactBopa | Bpems OTtHocuTenbHast
IpOOMPKH | pacTBOpa H,0O (M) H,SO4 (M) peakuuu t, | CKOPOCTh
Na,S,03 c peakuuu
(M) V=1l
ol
1 5 10 5 160
2 10 5 5 130
3 15 - 5 20

[lo momy4eHHBIM [AaHHBIM TOCTPOMM Tpaguk | 3aBUCUMOCTH CKOPOCTH PEAKIHUU OT
MOBBIIIEHUS KOHIEHTpauu pactBopa NaySyOs (mi).

YONOBHAA ckopocTb, ¥

0 0,01 0,02 0,03 B o.04 0,05 0,08
KOUEHTRaUMA TMOCYNEDaTa HaTpWA, Monkn
Puc. 2. 3aBMCUMOCTb YCMNOBHOM CKOPOCTH PEaKLIMK OT KOHUEHTPaLnM

I'paduxk 1

BriBox:

C yBenmnyeHWEeM KOHIEHTpamuu pactBopa Na;S;03 m ymenbmenneM H,O oTHocuTenbHAS
CKOPOCTb PEaKI[UU BO3paCTaeT.

OmnebIT 2. 3aBUCUMOCTB CKOPOCTH PEAKIIMM OT TEMIIEPATYPBI

[{enb pabotel: HaiiTh 3aBUCHMOCTH CKOPOCTH PEAKIIMU CMECH PACTBOPOB OT TEMIIEPATYPHI.

PeakTuBbl U MaTepuanbl: pacTBOP THOCYIb(AaTa HATPUsl, PACTBOP CEPHOM KUCIIOTHI.

Ob6opynoBanue: aBe Oosblive NPOOMPKHU, MepHas Koyida, BOAsHas OaHs, TEPMOMETD,
CEKyHIIOMED.
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Xoxa paboTht:
3aBUCHUMOCTBH CKOPOCTH PEaKIMy OT TEMIIEPATyphl MOKHO HAOJIOIaTh HA TOM JKe CHCTEME

Na,S,03 + HSO4 = NapSO4+ S| + SO,1 + HyO

s ombiTa ObUTH B3ATHI Be Oonblive MpoOupku. B onHy u3 Hux Mbl Hamwiu 10 mi
pactBopa THocyib(harta HaTpus, B 1pyryro — 10 mur 4% - HOTO pacTBOpa CEPHOMN KUCIIOTHI.

3anucany KOMHaTHYIO Temieparypy. Cnowim coaepkumoe MHpoOUPOK B KOJIOY,
OJIHOBPEMEHHO BKJIIOYHMB CEKYHJIOMEP W OCTAaHOBHB €r0 NpPHU TOSBICHUU clIaboH, elBa 3aMeTHOM
MYTH.

[ToBTOpMIIM OIIBIT BAXK/IBI C TEM K€ KOJIMYECTBOM THOCYIb(haTa HATPUS U CEPHON KHUCIIOTHI,
MIpeABApHUTEIILHO HarpeB MpoOUPKY ¢ paCTBOPOM Ha BOJSTHOU OaHe 110 Temmeparypbl Ha 10 u 20 C
BBHIIIIE KOMHATHOH. 3a TEMIEpaTypoil CIEIUIN IO TEPMOMETPY, ONMYIIEHHOMY B MPOOUPKY C
pPacTBOPOM COJIH.

Pe3ynbTarhl ONbBITOB 3anucansl B Tadmumiie Ne2.

[Io momy4eHHBIM [aHHBIM MOCTPOEH TpaduK 2 3aBUCUMOCTH CKOPOCTH pEaKUUU OT

TEeMIIepaTyphI.
TabGmumia Ne2.
Ne Temne- | KonuuectBo | KonnuectBo | Bpems OtHocutenbHas | TemnepaTypHbIil
OMBITA | paTypa | pacTBopa pacTBopa MOMYTHEHHS | CKOPOCTh KO3 UIIUEHT
ombita | NayS,03 H,SO,4 (M) | pactBopat, C | peakuuu ¥
t, C (M) V=1
ol
1 10 10 33 0,030 0,848
2 10 10 28 0,035 0,678
3 10 10 19 0,052 0,763

[lo momy4eHHBIM J@HHBIM MOCTPOEH TIpaduK 2 3aBUCUMOCTH CKOPOCTH pEeakUUu OT

TEMIIEPATYPBHL.
3aBHUCHMMOCTb CKOpOCTH peaKuumm oT
TemnepaTtypbl:
v / v \ v //—\\
T — T T
a) HopmasibHaA; 6) aHoOManbHasA; B)dbepMeHTaTmBHaA
I'paduk 2
BriBoz:

C yBenu4eHHeM TeMIEpaTyphl, CKOPOCTh PEAKIIUN YBEIIMUNBAETCS.

OmneiT 3. BiusiHME MOBEPXHOCTH pa3jiesa pearupyromyx BeIecTB Ha CKOPOCTh PEAKIIUHU B
TETEPOreHHOM CUCTEME

[lenp pabGoTel: HaliTu 3aBUCMMOCTH CKOPOCTH pEakUUU B TETEPOT€HHOM cucTeMe MO
BIIMSIHUEM IIOBEPXHOCTH pa3jiella pearupyronmx BEeIeCTB.

PeakTuBbl M MaTepHAIIBL: MEN, CONSIHAS KUCIIOTA.

Ob6opynoBanue: puIbTpoBasIbHAS Oymara, ABe MPOOUPKHU, CEKYHIOMED.

X0 paboThl:

B3sin 1Ba HEOONBIIMX OAMHAKOBBIX KycOUuKa Mena, Mpuoan3uTenasHo mno 0,5 r. OnauH U3 HUX
HOJIOKWIIM Ha KycoueK (WIBTPOBAHHOM OyMaru M M3MeEIbYWIM B MOpPOIIOK. B aBe mpoOupku
HAJIWIA TI0 5 MJT pa30aBIeHHON COJSIHOM KHCIOTBHI M BHECIH B HUX OJHOBPEMEHHO HAaBECKU MeJa:
KyCO4eK — B OJIHY NMPOOHPKY, MOPOIIOK — B JIpyryto. OTMETUIN BpeMs, KOTOpOe NOTpedoBaIoCh

JUTSL TIOJTHOTO pacTBOpeHus mena (t= |, C).
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Pesynprar: B mpobupke, KyJa MOJIOKWIM HE U3MEIbUYEHHBIH KyCOUeK, peaklus MpoTeKasa
ropa3zio MeJJICHHEE YeM B JIPYIroi, Ky/ia MOMECTWIM pa3MeIbUCHHBIN MOpoIIoK. B nmepBom ciryuae
COJISTHOM KHCJIOTE MOTPeOOoBaIoch OOJbIIEe BpEMEHH, YTOOBI MIPONUTATh Bech Mell. Peakius kpaiine
HeTpeboBarenbHa. Maer npu komHaTHOM TemmepaType. HeoOsi3arenbHa CUiIbHAs KOHIIGHTpAIMs
kucinoTel. O0paszyercs coib U Bojia. BrifenseTcs yrieKucisli ras.

VYpaBuenue peakuuun: mei - CaCO3 u consnas kucimora — HCI.

CaCOg3 + 2HCI = CaCl, + H,0O + CO,1
BriBoj:
Peakius B rereporeHHON CHUCTEME TPOUCXOAHWT TEM OBICTpee, 4YeM OOJIbIle IUIOMAIb
COIPUKOCHOBEHHUSI PEArHPYIOLINX BELIECTB.

Onpit 4. BiiusiHue CTENEHN CMEIIEHNs pearupyroux BEIECTB Ha CKOPOCTh Ie€TEpOreHHON
XUMHUYECKOH peaKuuu

[{enp paGoTel: OnpeaenuTs YPOBCHD BIMSHUS CTEIICHH CMEIICHHS PEarnpyrolInX BEIIECTB
Ha CKOPOCTb I€TEPOr€HHON XMMUYECKOUN peaKInu.

PeaxtuBbl u matepuansl: HuTpat cuHna(ll), noaun kamusi.

O6opynoBaHue: MECTUK, CTYIKA, TUETKA.

XoJ1 paboTHI:

B cyxoil cTynke OCTOpPOXKHO CMEUIalM, HE PacTUpasl NECTUKOM, HECKOIbKO KPUCTAJUIMKOB
Hutpara ceuHua (ll) u noguna xamus. Okpac cMecu He M3MEHWICA. 3aTeM SHEPruYHO pacTepiau
KpUCTAJJIBI TecTUKOM. Halmronanu u3MeHeHue oOKpaca Ha JKeNTOBaThlii OTTeHOK. JloOaBuiu
MUTIETKOM K CMECH HECKOJIBKO Karesb BOJBI U €III€ pa3 pacTepiiu, CMECh MOMEHTAIBHO OKPacHIach
B PKO — JKEJITHIN LIBET.

OObsicHEeHHE TIPOBEJACHHOMY ONBITY B IejdoM: Ha Havano ombiTa B CyXOM U
HEN3MEIbUYEHHOM BHUJE BEUIECTBA IIOXO B3aWMOJECHCTBOBAIM, TaK KaK UMEIH Malyl0 OBEPXHOCTh
conpukocHoBeHUs1. Kak TOMBbKO MX HaYalld TOJIOYb B OJHOM CTYNKE, PEeakilys MOILIa HEMHOTO
nyumie. Ilocne Toro, kak [m00aBUIM BOJY, PACTBOPEHHBIC BEIIECTBA B3aWMO/CHCTBOBAIH
MOJIHOCTBIO, B PE3YJIbTATE MIPOU3OIILIA TTOJIHASI PEAKIHs ¢ 00pa30BaHUEM BEIIECTBA C SIPKO-KEITHIM
LIBETOM.

VYpauenue peaknuu: HUTpat cBuHIa - PO(NO3), u ftoaun kamus - 2KI.

Pb(NOs),; + 2KI=Pbl; + 2 KNO3

BreiBon: Peakiusi B TeTepOreHHOW CHCTEME MPOUCXOAUT TeM ObICTpee, 4eM OoJblie
CMEUIEHUE Pearupyrouux BEIIeCTB.

2. IIpakTHKO-OpHEHTHPOBAHHbIE TEOPETUUYECKUE 3aJaHUS Ha aHajdu3 (PaKToOpOB,
BIMSAIONIMX HA U3BMEHEHHE CKOPOCTH XMMHUYECKOMN peakuu

1. Tlpemnmoxxute CrnocoObl YCKOPEHHS pPa3IOKEHHUS OBITOBBIX OTXOJOB, HCIIOIb3Ys
W3YYEHHbIE BaMH (DAKTOPBI, BIHSIONINE HA CKOPOCTh XUMUYECKOU peakiu. OTBET 000CHYHTE.

2. TloueMy CKOPOCTb peaKkIK TOPEHHSI BEIIECTB B KUCIOPOIE OOJBIIE, YeM B BO3ayXe?

3. U3 mpemioKeHHOTO TepedyHs BHEIIHUX BO3JCHCTBHI BHIOEpUTE BCe BO3ACHCTBHS,
KOTOPBIE TPUBOIAT K YMEHBIIICHUIO CKOPOCTH PEAKITNH 3THIICHA C BOJAOPOJIOM.

1. IloHmxeHue TemnepaTypsl.

2. YBenuyeHrne KOHIECHTPAMK 3THUIICHA.

3. Hcnonb3oBaHuEe KaTaln3aTopa.

4. YMmeHbllIeHUE KOHIIEHTPalMyd BOIOPO/A.

5. TloBbllIeHNE JABICHUS B CUCTEME.

4. VI3 mpenyioskeHHOTO TIEpEeUHs BRIOEPUTE BCE Taphl BEIIECTB, CKOPOCTh PEAKIIMH B KaXKI0U
13 KOTOPBIX HE 3aBUCHUT OT YBEJIMYEHHUS IJIONIAIA IOBEPXHOCTH CONTPUKOCHOBEHHUS PEAareHTOB.

1. ®ocdop 1 KHCIOPOI.

2. Kucnopon u oxeup azota (II).

3. Cepa u BOIOPO/I.

4. Marauii u a30THast KHCJIOTA.

5. Bomopon u Kucimopo.
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5. W3 mpemioKeHHOTO TMepevHsl BHEUTHUX BO3ACHCTBHII BhIOGPUTE BCE BO3JCUCTBUSA,
KOTOpPBIE HE BIUSIOT Ha CKOPOCTh PEAKIIMH I[TUHKA C COJITHOW KUCIIOTOM.

1. 3mMeHeHne KOHIIEHTPAIlUU KUCIOTHI.

2. V3MeHeHue KOHUEHTPAMKU BOAOPOIA.

3. V3MeHeHue TeMieparypsl.

4. I3MeHeHUEe NaBJICHUS.

5. M3meHeHue miomaan moBEpXHOCTH COTPUKOCHOBEHHUS PEareHTOB.

6. U3 mpemiokeHHOro TepeuYHs BHEIIHMX BO3JEHCTBUIA BBHIOCPUTE BCE BO3JICHUCTBHS,
KOTOPBIC MIPUBOJIAT K YBEIIMYCHUIO CKOPOCTH PEAKIIUU TUpoIn3a 1-Opommnponana.

1. JloGaBieHHE KUCIIOTHI.

2. IonmxeHnue KOHIEHTpanuu 1-6pommporana.

3. IloBblllIeHHE TEMITEPATYPHI.

4. TloBblleHHE KOHIIEHTpauu 1-OGpoMIiporana.

5. IloBblllIeHNE KOHIIEHTPAIMU MPOIAHOJIA.

Tema 5.2. TepmogunaMuyecKue 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX PeaKIuii.
PaBHoBecue XMMHUYECKHUX peaKkIuii

Koawl popmupyembix komnerenuuii: OK 01, OK 02
Koawbl muunocTHBIX pedyastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. 3agaum Ha pacyeTsl TEIUIOBBIX (PPEKTOB XMMUYECKUX PEaKIMi W ONpeesIeHUEe TUIa
peakiuu (1o TermnoBoMy 3PPeKTy: IK30- U IHAOTEPMUUECKHUE).
1. TepmoxumHuyeckoe ypaBHEHUE TOPEHUS ITCHA!

C2H4(1-) + 302(r) — ZCOZ(F) + 2H20(>K) AH =-1400 x/Ix.

CKONbKO TEIUIOTHl BBIIEIMIOCH NpPU TOPEHHH, €CIM B peakuuio BeTynuio 22,4 1
Kuciopoa’?

2. TepMOXHUMHUECKOE YpaBHEHHE Pa3I0KeHUs KapOOHaTa KaJbIus:
CaCO3(,<) = CaO(K) + COZ(I-) AH =-157 K/

CKOJIBKO TEMJIOTHI HY)KHO 3aTpaTUTh Ha pa3iiockeHue | Kr kapOoHaTa KalbLus?

3. Vkaxure, Kakue W3 YpPaBHEHUN COOTBETCTBYIOT 3K30TEPMUYECKUM, a Kakue —
HIOTEPMUYECKUM PEAKIIHSIM:

1) Hz(r) + Brz(m) — ZHBI'(F) AH = -68 xJIxx
2) 2803(@ — 2802@) + Oz(r) AH =284 x]Ix.

4. VYxkaxure, KaKM€ W3 YpPAaBHEHUN COOTBETCTBYIOT 3K30TEPMHUYECKHMM, a KakKhe —
HIOTEPMUYECKUM PEAKIIMSIM:

1) 4HC|(1-) + Oz(r) — 2C|2(r) + 2H20(1—) AH =-116,4 x/Ix
2) 2CH30H()K) +302(r) — 2C02(r) + 4H20(,K) AH = -726,5 KH)K

5. PaccumraiiTe TemjaoTy npeBpaiieHust 2 Mok 4yepHoro (ocdopa B Oenblil (cTaHIapTHBIE
YCIIOBHSI), €CIU dHTAIbNHSA cropanus o6emoro dochopa — 760,1 x/x/Monb, yepHoro ¢ocdopa —
722,1 ]I/ Monb.

2. IlpakTHKO-OpHEHTHPOBAHHBbIE 3a/IaHUA Ha npuMeHeHue npuHnuna Jle-llatense ms
HaXOXKJICHUs HANpaBJICHUS CMELICHHUS PAaBHOBECHS XUMHUYECKOW pEaKUMu U aHaiu3 (akTopoB,
BIIUSIIOLINX HA CMELIEHNE XUMUYECKOTO PaBHOBECHSI.

1) YcraHoBuTe COOTBETCTBHE MEXAY (PAaKTOPOM M CMEIICHHWEM PABHOBECHS ISl PEaKLIMH,
ypaBHeHHe KoTopoil CoHa(r)+Ho(1)—>CoHg(T) + Q

®dakTop [TonoxeHne paBHOBECHS
A) IloBbilieHUE JaBICHUS
b) YBennuenue TemmnepaTypsl 1) CmecTuTcst BIpaBo
B) YBenuuenue konuenrpanuu CoHg 2) CMmecTuTcs BIEBO
I') Ymenbmienne konneHTpannn CoHg 3) He usmenurcs
1) Ilpumenenue xkaraauzaropa
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1. dakTop, HE BAUSIOIIUNA HA CKOPOCTh XMMUYECKON PEAKIINH:
1) JaBnenue
2) Karanmmzartop
3) Konuenrpanus
4) ®opma cocyia, B KOTOPOM IPOTEKAET peaKL s
2. ®akTop, BIAUSAIOLINN Ha CMEIIEHNE XUMHUECKOTO PAaBHOBECHS:
1) Bux xumuueckou cBsizu
2) Karanuzatop
3) IIpupoaa pearupyromnux BEMIeCTB
4) Temneparypa
3. C yBenu4yeHHMEM KOHIIEHTPALUMU a30Ta B 2 pa3a CKOPOCTb IPSMON peaklUH, ypaBHEHHE
KoTOopoi Na(T)+0(r)«>2NO(T)
1) He usmenurcs
2) YBenuuuTtcs B 2 pasza
3) YBenuuuTcs B 4 pasza
4) YMenbmmtes B 4 pasza
4. C yBenuyeHHEM JaBJIEHUS B 5 pa3 CKOPOCTh MPSMON peaklUH, YpaBHEHUE KOTOPOH
2NO(r)+02(r)«>2NO2(r), yBeIHunuTCS B!
1) 5 pa3
2) 25 pa3
3) 75 pa3
4) 125 pa3
5. Ilpu mnoBeimenuu temneparypbl Ha 10°C (temmeparypHblii ko3 @uIHMEHT paBeH 2)
CKOPOCTb XUMHUYECKON PEaKUU YBEIUUHUBAETCS:
1) B2 paza
2) B4 paza
3) B 8 pa3
4)B 16 pa3
6. C yBenuueHHeM JaBJEHHUS paBHOBECHE OOpAaTUMOW peakiUM, YypaBHEHHE KOTOPOii
CoHa(r)+H20(1r)>C2HsOH(T)
1) He usmenutcs
2) CmecTuTCs B CTOPOHY NMPOJYKTOB peaKluu
3) CmecTuTCs B CTOPOHY MCXO/IHBIX BEILIECTB
7. Jns CMELIEHUs XUMHUYECKOTO paBHOBECHS oOpaTumon peakuumn
250,(1)+02(1)«>2S03(r)+Q B CTOPOHY UCXOIHBIX BEIIECTB HEOOXOIUMO:
1) YBenuuuTh naBneHue
2) IToBbIcUTh TEMIIEPATYPY
3) IloHu3uts TeMmneparypy
4) Beectu karanuzarop
8. MakcuManbpHas CKOPOCTb XUMHYECKOM pPEaKkUWH MpU B3aUMOJCHCTBHHM BEIIECTB,
(bopMyIIbI KOTOPBIX
1) Zn(rpanynsl) + HCI
2) Zn(msuis) + HCI
3) Pb + HCI
4) Fe + HCI
9. IloBbllieHHE TeMMepaTypbl CMENIAaeT XMMHUYECKOE PAaBHOBECHE BIPaBO B 0OpaTHUMOMN
peaxkuu, ypaBHEHHE KOTOPOi:
1) 2H2 + Oz > ZHzo + Q
2) SO, + H,O «» Hy,SO3 + Q
3) 2NO + Oy +» 2NO; + Q
4) C4H1o <> C4Hg + H2 - Q
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3. JlaGopaTtopHas padora Ne5. «M3ydyeHue BAMSAHUS Pa3lIUYHBIX (DAKTOPOB Ha CMeEIIECHUE
XMMHYECKOT'O PAaBHOBECHUS»

ey padoThl: U3yYeHNE BIMUSAHUS PA3THMUHBIX (PAKTOPOB HA XMMUYECKOE paBHOBECHE.

TeopeTnyeckoe BBeJeHUE

[IpuBecTu ompeneneHUe XUMHUYECKOTO PABHOBECHS; NPU3HAKUM HCTUHHOIO XMUMHYECKOIO
paBHOBECHsI; IOHSATHE KOHCTaHThl Xumuueckoro paBHoBecus (Kc); mpuMepbl XUMHUECKOTrO
paBHOBECHSI W KOHCTAaHTHl XUMHYECKOTO paBHOBECHS; (AKTOPBI, BIHUAIONIME HA BEIMYUHY
KOHCTaHThl PaBHOBECHS; (POPMYILY, CBSA3bIBAIOIYI0 KOHCTAaHTY PABHOBECHS C U3MEHEHHUEM DHEPIUn
['n66ca peaxknun; npunuun Jle-lllatenbe M mnpuMepsl CMENICHUS TOJOXKEHUS pPaBHOBECHUS
XMMHUYECKON peakluy IPU N3MEHEHUH TEeMIIEPATyphl, AaBICHUS, KOHLIEHTPALIH.

JKCIEePUMEHTAJIbHAS YaCTh

I. BausiHue KOHLIEHTpaLMii BEIIECTB HA XUMHUECKOE PaBHOBECHE.

OnsIT 1. B 06patumoii peakunu Mexay xiaopuaom xxenesa (111) u ponanuzom aMmmonus

FeCl; +3KCNS« Fe(CNS);+3KCl

BCE€ BEIlIECTBA HE OKpaIleHBI 3a UCKIoueHneM pojanuaa sxeneza(lll), umeromero kpacHyo
okpacky. [lo u3MeHEeHHI0O UHTEHCUBHOCTU OKPACKU MOKHO CYAMTb 00 M3MEHEHUM KOHLEHTpaluu
Fe(CNS)s, T.e. 0 cMeleH!H PaBHOBECHS B TY WJIM HHYIO CTOPOHY.

B 4 npoGupku, momeménnelie B mratus, BHecuTe 1o 1 karmte 0,005 pactBopa FeCls u o 5
karenb 0,0025H pactBopa KCNS. /lo0aBbTe B KaKayt0 MPOOUPKY AUCTHILIMPOBAHHOW BOABI 10
HOJIOBUHBI 00bEMa npoOupku. Ilpu HeoOXoaumocTu mepemelaiiTe CoAepKUMOoe NPOOHPOK
BCTPSIXUBAHUEM.

B 1-10 mpobupky nob6asste 2 karuum 0,58 pactBopa FeCls. CpaBHHUTE ¢ MHTEHCHBHOCTBIO
OKpacku pacTtBopa B 4-ii mpoOMpKe U cleiaiTe BbIBOJ O HANPABICHUM CMEIIEHHUS XMMHUYECKOIo
paBHOBecHs. Ilpu HeTOCTATOYHO BBIPAXKEHHOM HM3MEHEHMH J100aBbTE JIONOJHUTEIBLHO HECKOIBKO
karenb 0,5 pactBopa FeCls.

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

CpaBHUTE C UHTEHCUBHOCTBIO OKPAacKH pacTBopa: a) B 4-il mpoOupKe U cenaiTe BBIBOJ O
HalpaBJIEHUU CMELICHUs] XUMHUYECKOro paBHoOBecus; 0) B 1-ii mpoOupke M chenaiite BbIBOX 00
OTHOCUTEIIbHOM BIIMSHUU XJIOpUAA Kejle3a W pOJaHMJa Kajlusg Ha HaIlpaBJIEHWE CMEIlEeHue
MIOJIO’KEHUSI XMMUUYECKOTO PAaBHOBECHSI.

B 3-10 mpoOupke BHecHTE€ MHUKpOLINATENlb KPUCTAJUIOB XJIOpUJA KaJus U BCTPAXHUTE
npooupky. CpaBHUTE ¢ MHTEHCUBHOCTBIO OKPAaCKU pacTBopa B 4-if mpoOHpKe U cAeaiTe BBIBOJA O
HAIpPaBJIEHUU CMEIIEHUSI XUMUYECKOro paBHoBecHs. [Ipu HegOCTaTOUHO BBIpaXKEHHOM M3MEHEHUHN
N00aBbTE JOMOJHUTEIBHO KPUCTAIUIBI XJI0pUIa Kaiaus. Pe3ynpTaTsl onbiTa 3aHecuTe B Tabauiy 5.1

Tadauua 1 IxcnepuMeHTAIbHbIE TaHHbIE

Howmep JloGaBeHHBIH N3menenue nareHcuBHOCTH  |HampaBieHue cMeleHus
pOOUPKH peareHT OKpacku paBHOBECUS

FeC|3

KCNS

KCI

3anummTe BRIpaXEHNE KOHCTAHTHI PABHOBECHS PEAKITUH.

OmnbiT 2. B pactBOpax, coaepx aliux COCAMHEHUS IIECTUBAICHTHOIO XpOMa, CYLIECTBYET
paBHOBECHE PEAKIINH

2K5CrO4 + HySO4 <= KoCrO7 + KySO4 + H50.

XpOMaT KaJIust TUXpoMaT Kajus

(>KenThIi) (opaHKeBbIil)

XpoMaT-uOH OKpalleH B KENTHIA LBET, a AUXPOMAT-UOH — B opaHxkeBbld. [losoxeHue
PaBHOBECHUSI PEAKIUU 3aBUCUT OT KUCIOTHOCTU Cpeibl, T.K. XpOMAaT Kajusi YCTOWYUB B HIEIOYHOU
cpene, a IUXpomar Kajus — B KUCIIOH.

36



Buecure B mpobupky 5 kamnenb 10 % pacTBopa auxpomara Kaiaus. 3aTeMm a00aBisiiTe 1mo

karsim 20% pactBop NaOH 10 usmenenus okpacku pactBopa B mpooupke. [Ipoucxoaur peaxius
K>Cry07 4+ 2NaOH — K,CrO4 + Na,CrO4 + H50.

3areM K KENTOMY pacTBOPY XpOMaTOB 100aBbTe MO KaruiaM KoHueHTpupoBaHHoi H2SOq4 10
nepexoaa OKpPacKH B OpaHXeBYIO. M3MeHeHHe OKpacKH 3TOro e pacTBOpa MOKHO HaOII0NaTh
HECKOJIBKO pa3, M00aBisisi MOCIeI0BaTEIbHO MIENOYh U KUCIOTY. Pe3ynbTaThl OmbITa 3aHECUTE B
Tadi. 5.2.

Taouauna 2 IkcnepuMeHTAIbHbIE TaHHbIE

JloGaBnennslii pearenT Oxpacka pactBopa HarpaBieHue cMelieHns paBHOBECHS
NaOH
H,SO4

3anuiuTe BhIpa)KeHUE KOHCTAHTHI paBHOBECHSI.

[I. Biinstnue Temneparypsl HA XUMUYECKOE PABHOBECHE.

OnbiT 3. AMMHaK XOpOIIO PAacTBOPUM B BOJE, MPH 3TOM OOpa3yercs MOJEKYIsSpHOe
coeqnnenne NHi-H,0, NH; + H,0O < NH3'H,0, xoTOpoe mpuHSTO 3amuchiBaTh B Gopme
NH4OH, nucconuupyroriee kak ciaboe OCHOBaHUE IO YPABHEHUIO

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

[Ipouiecc sBIsIETCS K30TEPMUYECKUM, CIEI0BATENbHO, MPU MOBBIIICHUN TEMIIEPaTyphbl
KOHIIGHTpaIUs TUAPOKCHI-UOHOB B PacTBOpE OyAeT yMEHbIIAThCA, U, HA00OPOT, MPU MOHMKCHUH
TEMIEPaTypbl KOHIIEHTPALHsI TUAPOKCUA-UOHOB OyIET pacTH.

B konmveckyro koi0y BMecTHMOCTBHIO 50 M HaneiTe ~10 MJI AMCTHIUTMPOBAHHOW BOJIBI,
nobaBbTe Mo | Karjie KOHIICHTPUPOBAHHOTO pPAacTBOpa amMMHaka W pacTBopa (eHondranenna.
OTmeThTe OKpacKy pacTBopa. Harpeiite pactBop B Koi0e Ha anekTpudeckoi rumrke. Habmonaiite
3a U3MEHEHHEM OKpacku pacTBopa. Oxiaaure pacTBop B KoyiOe Bo0i u3-noa kpaHa. Kak npu stom
MEHSETCS OKpacka pactBopa?

JlaHHBIC OIBITA 3aHECUTE B Ta0M. 5.3

Tadauua 3 IxkcnepuMeHTAIbHbIE TaHHbIE

N3meneunue

Oxpacka pacTBopa Hanpasiienue cMmeleHus paBHOBECHS
TeMIIepaTyphbl

Harpes
Oxnaxaenue

3anuiuTe BhIpa)KeHNE KOHCTAaHThl paBHOBECHSI.

OnsiT 4. [Ipu B3auMojeiicTBUN #ofa ¢ KpaxmajaoM o0pa3zyercs COEAMHEHHUE BKIIIOUEHMS
(kIaTpaTHOE COEIMHEHUE) MEePEMEHHOr0 COCTaBa CHHEro ILBera — MHopo-kKpaxMman. Peaxius
oOparuma. PaBHOBecHE MOXKHO MPEACTaBUTh YCIOBHOM CXeMOM

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

IIpssmMasgs peaknus ABJIAETCS DK30TEPMUYECKOM, CJIEIOBATEIbHO, IIPU IOBBILICHUU
TEeMIEpaTypbl paBHOBecHe Oy/eT CMEIIaThCs BIEBO, KOHLEHTPALUs HOJ0-KpaxMasaa YMEHbIIAThCs
U OKpacka OyJer ocinabeBaTh, a IPU OXJIAXKIEHUH, HAIIPOTUB, YCHIIUBATHCS.

Bosbmure nBe npoOupku. B kaxnyro mpoOupky BHECHTE 2—5 MII TUCTUILTUPOBAHHOM BOJIBI,
|1 ka0 pactBopa kpaxmana u 1 xammo 0,1 H pacTBopa Hona. Kak W3MEHMIICS LIBET pacTBOPOB B
npobupkax?

OnHy u3 mpoOUPOK MOCTaBbTE B INTAaTHB, OCTABUB JJs cpaBHEHUs. [lpyryio mpoOupky
3aKpENUTE B JIEpXKATENe W HArpeuTe Ha dJIeKTpU4YecKod mmTke. CpaBHUTE OKPACKU PacTBOPOB B
obenx mnpodbupkax. Oxmagure pacTBOp BO 2- mpoOupke BoJoW u3-moj KpaHa. OTMmeTbTe
U3MEHEHUE OKPACKU PacTBOpa.

JlaHHBIC OIBITa 3aHECUTE B Ta0. 5.4

Taouauna 4 JxkcnepuMeHTAIbHbIE TaAHHbIE

N3menenue Temneparypol Okpacka pactBopa HampaieHne cMeneHusi paBHOBECHS
Harpes
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OxJaxxaeHue

3anumuTe BhIpaXKeHUE KOHCTAHTHI PABHOBECHS PEAKIIUU.

BoiBoabl. OTMeThTE BIMSHUE M3MCHCHHS KOHIICHTPAIMU PEarcHTOB W TeMIIepaTyphbl Ha
HAIPaBIICHUE CMEIEHUS TIOJIOKEHUSI XUMUYECKOTO PAaBHOBECHSI.

KoHTpoJibHBbIE BONIPOCHI

1. Hanmmute ypaBHEHHWE KOHCTAHTBI PABHOBECHS JUTSI KQXKIOTO M3 CICAYIOMINX 00paTUMBIX
IIPOIIECCOB:

a) ZNOQ(F) — 2N0(r)+02(r);

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

B) Hz(r)+CUO(T)<—> HzO(r)'i'CU(T)

Kak cMecTuTCs 110J10’KEHHE PAaBHOBECHUE B KAXKJIOM CITydae IIPH YBEIIMYCHUH JIaBJICHUS?

2. B KakoM HampaBlICHUU CMECTUTCS TIOJIOKEHHWE PABHOBECHSI TIPH TIOBBIIICHUU
TEMIIEPATYPHI B CISAYIOMUX OOPATUMBIX PEaAKIIHIX:

a) 2CO(F)+ Oz(r)<—> 2C02(r), AH<O0;

6) 6C02(r)+6H20()K)<—> Celeof,(T)+ 602(r), AH>O0.

3. PaccMoTpuTe paBHOBECHYIO CUCTEMY

C(x)+COx(1) «> 2CO(1), AH°=119,8 k][ k.

Kakoe BmusiHUE HA MTOJIOKEHUE PABHOBECHST OKAXKET:
a) nooasnenue COyy), 0) nobasnenue Cp), B) MOABOJ TEILUIOTHL, I') CXKATHE CHCTEMBI, 1) BBEICHHUE
KaTanusaropa, €) ynanerue CO,)?

Pa3nen 6 IucnepcHbie cucTeMbl
Tema 6.1. IucnepcHbie cucTeMbl U (PAaKTOPbI UX YCTOHYHUBOCTH

Konsl popmupyembix komnerenumii: OK 01, OK 02
Koabl muunocTHbIX pe3yastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. 3agaum Ha IPUTOTOBJIEHUE PACTBOPOB.
1. Cxonbko rpamm cynbgaTa HaTpUs U BObI HYKHO JUIs mpurotosienus 300 r 5% pactBopa?
2. Kakyro maccy xpomara kanusi KoCrO4 HyxHO B3sTh U1 ipurotosnenus 1,2 1 0,1 M pactBopa?
3. PaccunraiiTe MOJISPHOCTH B HOpMaibHOCTE 70%-HOoTO0 pactBopa HSO4 (p =1,615 r/mi).
4. Ynapumu 60 r 5%-Horo pactBopa cyibdarta menu 10 50 r. OnpenennTe MacCoBYIO JIOJI0 COIU B
MOJIyYUEHHOM PacTBOpE.

2. IIpaKkTMKO-OpMEHTHMPOBAHHbIC pacueTHbIE 3aJaHUs Ha JAMCIIEPCHBIE CHCTEMBI,
UCIIOJIb3YEMbI€ B OBITOBOM 1 MPOU3BOJCTBEHHON AEITEIbHOCTH YEJIOBEKA.

I'mnoxopur xajaus
[Tpu cTupke TpsA3HBIX BEUIeH X03HKH MOJIB3YIOTCS XJIOPCOAEPIKALIUM OTOEINBATEIEM.

3amanme:

1) Yto mpu 3TOM NPOUCXOIUT?

2) Kakoe BeliecTBO MposIBIsET 0TOSINBAIOIINE CBOWCTBA?

3) Hanumnrte peakuuio pa3ioKeHUs! TUIIOXJIOPUTa Kallus Ha BO3AYyX€ MpPH JEWCTBUU YIIIEKUCIIOTO
rasa.

4) Hanumure peakuio NoJy4yeHus! TUIIOXJIOpUTA KaJIUs U3 XJIOpa U THJIPOKCHIA KaJusl.

2. ®dapmaneBTy HEOOXOIMMO MPUTOTOBUTH 5%-HBIH PacTBOpP MOJIa, KOTOPBIM HCIOJIB3YIOT
uist o0padoTku paH. Kakoit o0bemM pacTBopa OH MOXKET MPUTOTOBUTH U3 10 I KPUCTATIINYECKOTO
M0J1a, €CJIM TUNIOTHOCTb PacTBOpa J0JkHA ObITh 00,9501/ M7

Bonpocsr:

1) Kakyro popmyny uMeeT KpucTauindeckui noza?
2) UTo 3HAYUT «IIPUTOTOBUTH PACTBOP»?
3) Cuenaiite Mo YCIOBHIO 3314l HEOOXOAUMBIEC PACUETHI JUIsl IPUTOTOBICHHS PacTBOPA.

2) OnpenenuTh MPOLIEHTHOE COJEp:KaHWE MO Becy WM o0beMy pacTBopa; Ompenenutb
o0wveM pactBopa; OmpenenuTs Maccy BellecTBa; B3BecuTh BemecTBo; PacTBOpuTh BellecTBO B
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H€06XOI[I/IMOM KOJIMYECTBC KUAKOCTH.

3. IIpu oxorax xoxu pochopom ee 00UITBHO cMauUBaAIOT 5%-M pacTBOpOM cylbdara Mmenu
(1. IMpencraBpTe, U4TO BBI CTApIIKiA (PapMaIeBT U JOJDKHBI 1aTh JIAOOPAHTY 3a/laHUE MPUTOTOBUTH
500 mut Takoro pactBopa. CocTaBbTe HHCTPYKIIUIO TIPUTOTOBIICHUS PACTBOPA.

Tema 6.2 UcciienoBanmne CBOMCTB JUCIEPCHBIX CHCTEM

Koabl popmupyembix komnerenuuii: OK 01
Koawl tuunocTHBIX pe3yabsTtaTos: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

JlaGopaTtopHnast pabota Ne6 (Ha BEIOOD):
— IIpuroroBnenue pacTBOpOB;
— HccnenoBanue IUCTIEPCHBIX CUCTEM.

Lenb: HayunTbCs ONpEAENsATh KOHILIEHTPALMIO pacTBOpa, HUCXOAS U3  KOJUYECTB
KOMIIOHEHTOB; TOTOBUTH PACTBOPBI 33/IaHHOM KOHLIEHTPALUH.

OOyuaromuiics TOJKEH 3HATh: - criocoOBI BEIPAKEHUST KOHLIEHTPAIMH PACTBOPOB.

OOyyaromuiics JOMKEH YMETh: - IPOBOAUTH PACUETHI 110 HAXOKICHUIO OIPEACIICHHON
KOHLEHTpaLUHU p-pa.

O6opynoBaHue: TEXHUYECKHE BEChl, CTAKaH, CTEKJISHHAs Iajo4yka, MEPHBIA LUIMHIP, MepHas
kosiba Ha 100 mut.

. PeaktuBbl: conmb  xmopun Hatpus  (NaCl), mnumesas coma (NaHCOg),
JUCTUIIMPOBaHHAs BOJA.

Teopernueckoe BBeieHHE

PacTBOpaMu Ha3bIBalOT TOMOTE€HHBIE CMECH, COCTOSIIME U3 ABYX WM 00JI€€ KOMIIOHEHTOB.

PacTBOpHTEIL — 9TO KOMIIOHEHT PAaCTBOPA, arpeEraTHOE COCTOSIHUE KOTOPOTrO HE U3MEHSIETCA
npu 00pa30BaHUU PacTBOpa, UM COJAEPKUMOE KOTOPOro MpeodiiajaeT HaJl CoJep:KaHueM APYTUX
KOMIIOHEHTOB. KoMIIOHEHTaMH pacTBOpa SIBJISIFOTCS: pACTBOPUTEND U PACTBOPEHHOE BEILIECTBO.

OpHako MHOI/IA TPYJIHO CKa3aTbh, BEIIECTBO SIBJISETCS PACTBOPHUTENEM WIIM PAaCTBOPEHHBIM
BEIIECTBOM, OCOOEHHO Korja o00a BellecTBa B3aUMHO PpAcTBOPSIOTCS Jpyr B JApyre B
HEOrpaHMYEHHOM KOJIMYECTBE (KakK CIMPT U BOJa). B Takux ciyyasx pacTBOPHUTEIEM Ha3bIBAIOT TO
BEIIIECTBO, KOTOPOTO B pacTBOpE OOJIbIIE.

PacTBOp, B KOTOpPOM JJaHHOE BELIECTBO MPU JIaHHOM TemIiepaType OoJibliie HE pacTBOpsETCs,
Ha3bIBAIOT HACBILICHHBIM.

[ToHsITHO, YTO pPacTBOpP, B KOTOPOM COJEP>KUTCS MEHbIIIE PACTBOPEHHOI'O BEIIECTBA, YEM B
HACBHIIIEHHOM, Ha3bIBalOT HEHACHIIEHHbIM. HekoTopble BelecTBa CHOCOOHBI 0OpPa30BBIBATH
nepechllleHHble pacTBOpbl. OIHAKO 3TO JTIOBOJBHO HECTAaOUJIbHBIE )KMJIKOCTH: €CIH UX BCTPSAXHYTh
WIN TOTEPETh CTEKJSTHHOM MalloyKoi O BHYTPEHHIOIO CTEHKY COCYyna, M30BITOK PacTBOPEHHOTO
BEIIIECTBA BHINAAAET B OCAJIOK.

CopepxaHue BEIIECTBA B HACBIIICHHOM pPAacTBOPE MOXKET CIYXUTb MEPOH €ro
pactBopuMocTH. Kak npaBuio, pacTBOpUMOCTh (MM KO3 (HUIIEHT pacTBOPUMOCTH) BBIPAXKAIOT B
rpammax BemectBa B 100 r pactBoputens (Hanpumep, Bojbl). Eciau pactBopuMocTs npeBbimaer 1 r
B 100 r Bojbl, BemecTBO cuntaeTcs pactBopuMbiM, oT 0,1 1o 1,0 r — maiopacTBopuMbIM. Bermectsa
pactBopumocTbio MeHee 0,1 T B 100 r BoaBI yCIIOBHO Ha3bIBAXOT HEPACTBOPHUMBIMU.

[lo oTHOmIEHHIO K PAacTBOpPaM YacTO YMOTPEOIAIOT TEPMHHBI «KOHLEHTPUPOBAHHBIIN» U
«pa3zbaBieHHbIN». [loHATHS ST BecbMa OTHOCUTENbHBIE. Ecinum pacTBOp COAEpKUT OoJbIIOe
KOJIMYECTBO PACTBOPEHHOIO BEILECTBA, €r0 HA3bIBalOT KOHIIEHTPUPOBAaHHBIM. PacTtBop ¢
HEOOJBIINM COJIEp’)KaHUEM PAaCTBOPEHHOTO BEIleCTBAa Ha3bIBalOT pa3daBieHHbIM. Kak mnpaBuio,
KOHIICHTPUPOBAaHHBIMU MJIM Pa30aBICHHBIMH HAa3bIBAlOT PACTBOPHI XOPOIIO PACTBOPUMBIX B
pacTBOpPUTEIIE BELIECTB.

TBepaple BelecTBa, KOTOPbIE B CBOEM COCTABE COJEP’KAT MOJIEKYNbl BOJABI, HAa3bIBAIOT
kpuctamtoruaparamu. Hampumep, CuSQOyq - 5 H,0O

CopepxaHue pacCTBOPEHHOTO BELIECTBA B pACTBOPE HA3bIBAIOT KOHIEHTPALIUEHN.
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MaccoBoii  101eil  pacTBOPEHHOTO BemlecTBa (wp) HA3BIBAIOT OTHOIIEHHE MACCHI
my

w, = -100%
PacTBOPEHHOro BellecTBa (wp) K Macce pactBopa (My-p,): Mp-pa D

DTO MOHATHE aHAJOTHYHO MAacCOBOM JI0JI€ BEIIECTBAa B JIFOOOW CMeCH, KaK reTepOreHHOM,
TaK U TOMOTEeHHOW. MacCOBYIO JIOJI0 pacTBOPEHHOTO BEIIECTBA BHIPAXKAIOT B mporeHTax (ot 0 mo
100 %) wm nossix equuunbl (ot 0 1o 1).

OueBUAHO, YTO Macca pPacTBOPA My.pa CKIAABIBACTCS U3 MACCHI PACTBOPUTEIS M5 U MACCHI
pPacTBOPEHHOIO BEIIECTBA Mp! Mp-pa = M+ My (2)

OTMepATh KUJIKOCTH B3BEIIMBAHUEM HE OY€HBb YAO00HO, TOPA3/I0 MPOIIE OTMEPSATh HYKHBIN
o06beM. UTOOBI paccuuTaTh Maccy H3BECTHOTO oObema V pacTBopa, HEOOXOAMMO 3HATh €ro
TUIOTHOCTB P:

Mppa=V - p (3)

Kak mpaBuiao, MIOTHOCTh pacTBOpa HM3MEPSIOT B I'paMMmax Ha MWUTHIATP (I/MJI) WU
rpaMmax Ha KyOM4EeCKUU CAaHTHUMETP (F/CMg), MPUYEM YHUCICHHO 3TH 3HAYECHUS PaBHBI, IOCKOJBKY 1
MJI — 3TO 00beM, paBHBIH 1 cm®. Heob6x0aumo MMOMHUTB, YTO TJIOTHOCTh YMCTOW BOJIBI paBHA 1 T/MIL.

JlpyruM BapuaHTOM OIICHKH KOHIIGHTPAIIMH PACTBOPA SBIISICTCS MOJISIPHASI KOHIICHTPAIIHSL.

MossipHasi KOHIIGHTpallds — KOJIMYECTBO PACTBOPEHHOTO BeIIecTBa (YHUCIO MOJICH) B
equHuIe o0béma pactBopa. MomsipHass kKoHmeHTpanus B cucteme CU umsmepsiercs B MOJIB/M3,
OJIHAKO Ha MpaKTUKe €€ TOpa3/Io Yalle BRIPAKAIOT B MOJIB/J WIIM MMOJIB/J. Takke pacpocTpaHeHO
BBIpQXEHHE B «MOJSIPHOCTH». B03MOXXHO Apyroe o0o3HaueHHE MOJSpHON KoHuEHTpamuu Cyy,
KoTOpoe mpuHATO 00o3Hayath M. Tak, pactBop ¢ koHmeHtpamuei 0,5 monw/m HazweBaroT 0,5-
MouisipabIM (0,5M).

Pacyet MosIIpHOI KOHIIEHTPALIUK OCYIIECTBISIOT MO popmyrie: Vo-rpa 4)
I/Ie V — KOJIMYECTBO PACTBOPEHHOT'O BEIIECTBA, MOJIb;
V — o6mmit 066EM pacTBopa, JI.

Bonpoch! 1151 3aKkpenieHusi TEOPeTHYeCKOro MaTepuasia K J1adopaTopHoii padore
1. Yto Ha3bIBaeTCS pacTBOPOM?
2. Yto Ha3BIBAETCS paCTBOPUTEICM?
UYrto Takoe KOHIEHTPUPOBAHHBIHN pacTBOp? UTO Takoe HACKHIIIEHHBIH pacTBOp?

3aanus AJis1 JIaDOPATOPHOTIO 3aHATHS:
BBINOTHUTE MpeAIOKEHHBIE 3a/1aHusl.
PesysnbTathl pacdyera mpu MPUTOTOBJICHUU PACTBOPOB 3aIKCcaTh B TA0IHIY 1.
OTBeTUTH Ha BOMPOCHI 1T KOHTPOJIS.
OTyuTaTHCS O BHIMOIHEHHOHN pabOTe MpPEnoaBaTeio.
3ananmne 1

w

el AN

Bapmuanr 1 Bapmuanr 2

[TpuroroButs 80 r 10% pactBopa noBaperHoi comnu.|I[Ipurorosuts 40 r 5% pacTBopa MoOBapeHHOMN COJIH.

IHopsoK BBINOJIHEHNS 32/1aHUSA
1. PaccumuTaiiTe Maccy paCTBOPEHHOI'O BEIIECTBA U PACTBOPHUTEIS.

1. Ha Becax B3BeChTE€ HYKHO€ KOJIHYECTBO PACTBOPEHHOTO BEIIECTBA.

2. MepHBIM HUJIMHIPOM OTMEPHTE HYXHBIH 00BEM BOJIBI, CUUTAsI, YTO TUIOTHOCTH BOJIBI paBHA
1 r/mm.

3. TlepecwimbTe pacTBOpsieMOe BENICCTBO B CTaKaH, MPUJICHTE BOAY, pa3MeIIaiTe JI0 MOJTHOTO
PacTBOPEHMSI BEIIECTBA.

4. 3anmceiBaeM pe3yJbTaThl pacueTa JJis MPUTOTOBIEHUS PacTBOpa B Ta0IuITy 1.

3ananue 2
Bapuanr 1 Bapmuanr 2
[TpuroroButs pactBop oobeMoM 100 Mt muIIEBOI [TpuroroButs pactBop oobeMoM 100 M muIIEBOIMA
COJIbl, €CITM MOJISIpHAs KOHLEHTparus paBHa 0,1 COJIbl, €CITM MOJISIpHAsI KOHLIEHTparus pactsopa 0,2
MOJIB/I. MOJIB/JI.
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HOpﬂ)IOK BBINIOJIHCHHUSA 3aJaHUA

1. PaccumuTaiiTe Maccy paCTBOPEHHOI'O BEIIECTBA.
1. Ha Becax B3BeCbTE HYKHOE KOJIMYECTBO PACTBOPEHHOI'O BELIECTBA.
2. B mepHyto kos0y Ha 100 M1 BChIlaeM pacueTHOE KOJIMYECTBO BEIIECTBA.
3. JoBoaum nucTuuMpoBaHHO#K Boou g0 100 mit.
4. TlepemernBaeM /10 IOJTHOTO PACTBOPEHUS BEIIECTBA.
5. 3anmceiBaeM pe3ysIbTaThl pacyeTa JJisl IPUTOTOBJICHHUS pacTBopa B Tabiuiy 1.
6. OTuuTaThCs O BBHIIOJHEHHOU paboTe MPEno aBaTelio.
Tabmuna 1
Pacuer pacTBOpeHHOr0 BelecTBa U PACTBOPUTES AJIsl IPUTOTOBIICHHS pacTBOpa 3aJaHHON
KOHLEHTpaLUU
Ne 3aganus | Jano Pacuer mo gpopmyne
Bapuant
mg = mBz—a)ﬂ.mP"’“
100
1 © (%) = 3 mp-nﬂ = mp-nﬂ = mp-pa - Mg
Pp-1n = 1 T/cM
_ v o = Mem
Vp-ns{ p—as pp—jm
v=Cy -V, .
2 Cu= mg = mg=v M,
Vppa= 100 ma rae M — monspHas Macca
BElIECTBA

Bonpocsl 1u1st KOHTPOJISA
Uro Takoe pacTBOPUMOCTB?
Yro Takoe KOHIIEHTpALUsl paCTBOPOB?
Uro Takoe MaccoBasi OISl pACTBOPEHHOTO BeIecTBa?
Yrto Takoe MOJISIpHAsk KOHLIEHTpaIUs?
['e MO’KHO IPUMEHUTH MOJTyYSHHBIE 3HAHUS?
Harpumep:

1. [TpuroToBUTH (HU3HOTOTHUECKUN PACTBOP

DU3HOIOTHYECKH pacTBOP — 3TO BOJHBIN PAcTBOP XJIOPUAA HATPUs C MAacCCOBOM aouelt (o)
NaCl = 0,9 %. Ha3siBaeTcst qaHHBIN pacTBOP (HPU3HUOJIOTHUECKUM MTOTOMY, YTO IO COCTaBY OH MOYTH
COOTBETCTBYET IUIa3Me KPOBH 4esoBeKa. Ero mpuMeHSIOT /Uil MPOMBIBAHUS HOCA MPH MPOCTYIHBIX
3a00JIeBaHUSAX, TPOMBIBAHUS KOHTAKTHBIX JIMH3, HHTAIALNHN pH 3200JI€BAaHIH OPTaHOB JIBIXAHHUS.

2. [MpurotoButs pactBop muiieBoii coasl (NaHCO3) 0,5 — 2 % pacTBop MuUILEBO# COIbI
NPUMEHSETCS IPU PUHUTAX, CTOMAaTUTaX, KOHBIOKTHBHUTAX, TJOPUHTHTAX.

Pemmre 3anaun:

Bapuant 1. Paccumraiite maccy moBapenHoi comu (NaCl) m mMaccy BoOXbI, KOTOpBIE
HeoOxoaumo B3ATh s mpurotoBieHus 500 r. ¢usuonornyeckoro pactopa (o(NaCl) = 0,9 %).
Kakas cpena BogHOTO pactBopa’?

Bapuant 2. Paccuumraiite maccy mnumieBoir coabl (NaHCOs3) u maccy BOIbI, KOTOpHIE
HeoOXoauMo B3ATh 11 ipuroToBieHus 250 r. 2 % pactBopa. Kakast cpesa BogHOT0 pactsopa?

NS

JAucnepcHble cUCTEMBI
Heab: nonyYuTh AUCHEPCHBIE CUCTEMBI M MCCIIEIOBATh UX CBOMCTBA, HAYYUTHCS TOTOBUTH
CYCIIEH3HIO M AMYJIBCHUIO; PellaTh 33Ja4d Ha OMNpEesIeHne MacCOBOM J10JIM KOMIIOHEHTOB CMECH U
[IpUMecen.
OO6opynoBanue: KapOOHAT KaJIbIIMS, MAacJO, BOJd, XMMHYECKHUH CTakaH, CTEKJISHHBIE
NaJIOYKH, MYKa, JKeJIaTHH, (POHAPHK.
TeopeTnyeckue cBeieHHsI
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YucTele BeniecTBa B MPUPOJE BCTPEUAIOTCS OYEHb PEKO, Yallle BCErO BCTPEUYAIOTCS CMECH.
CMmecu pa3HBIX BELIECTB B Pa3IMUHBIX arperaTHhIX COCTOSHUSIX MOTYT 00pa30BbIBaTh TOMOT€HHbIE
(pacTBOpHBI) U TE€TEPOTCHHBIE (AUCTIEPCHBIE) CUCTEMBI.

JlucriepcHbIMU  HA3bIBAIOT TE€TEPOrCHHBbIE CHCTEMbI, B KOTOPBIX OJHO BEIIECTBO -
nucriepcHas ¢asza (MX MOXET ObITh HECKOJbKO) B BHJE OUYEHb MEJKUX YaCTHI[ PABHOMEPHO
pacrnpeziesieHo B 00beMe APYroro - TUCIePCUOHHON Cpee.

Cpena u (a3l HAXoAATCS B pa3HBIX arperaTHbIX COCTOSIHUSAX — TBEPAOM, KHIKOM U
razoo6pasHom. [lo BennyMHE 4YacTHI] BEIIECTB, COCTABISAIOIIUX AUCIEPCHYIO (a3y, AHMCIepCHBIE
CHCTEMBI JACTATCS 2 TPYIIIbL:

J rpyboaucnepcHsie (B3BecH) ¢ pazmepamu yactuil Oosiee 100 HM. DT0 Hempo3payuHble
CHCTEMBI, B KOTOPBIX (ha3a M cpeaa JIETKO pasJesoTCs OTCTAaMBaHUEM WM (PUIBTPOBaHUEM. DTO
SMYJIBCUU, CYCIICH3UH, a3PO30JIH.

. TOHKOJUCIIEPCHBIEC - ¢ pa3mepamu yactuil oT 100 qo 1 am. ®a3a u cpena B Takux
CUCTEMAX OTCTaUBaHUEM pa3JeNAOTCI C TPyIOM. OITO 30iM (KOJJIOMJHBIE PACTBOPHI
«KJIEETIOI00HBIEY») U TeJH (CTYIHH).

Komnonaneie cucTeMbl Mpo3padHbl M BHEIIHE TOXO0XH Ha HWCTHHHBIE pPAacTBOPHI, HO
OTIIMYAIOTCSI OT TMOCJIETHUX M0 00pasylolleics «cBeTsIencs MOpPOXKKe» — KOHYCY MpHu
NPOMYCKAaHUH Yepe3 HUX JIyda cBeTa. DTO siBIeHUE Ha3bIBatoT 3 dexrom Tunmans.

[Ipn ompeneneHHbIX YCIOBHSIX B KOJUIOMTHOM pPacTBOpPE MOKET HauyaThCs Mpoliece
koarysiun. Koarymsnust — sSiBJIeHHE CIMIAHMS KOJUIOMIHBIX YAaCTHI[ M BBINAJCHUS UX B OCAJIOK.
[Tpu 5TOM KOJUIOMAHBIN paCTBOP MPEBPAIIACTCS B CYCIICH3UIO WU Tellb.

lenn wnm CTyIHU TPEACTABIAIOT COOOM CTYIEHHCTBIE OCaaKd, OOpa3yroIuecs TNpu
koarymsiuuu  3oseid. Co BpeMeHeM CTPYKTypa Teneil Hapymiaercs (OTCllauBaeTcsi) — U3 HHUX
BBIICTISICTCSL BOJA. OJTO sBIeHWE cuHepesuca. I[locmorpure ydeOHBIM ¢uibM «JlucrepcHbie
CHCTEMBbI» HCIOJIB3Ys cChlIKY https://youtu.be/L VFLbTowgsY wau gr-kos

Xoa padoTsl

HaueptuTe Tabnuiy aas opopMIIEHUS ONBITOB.

O eA 0]
= 2

HazBanue ombiTa Habmroneuns BriBoabl

3aganue 1. [IpurorosiieHne cycnieH3un Kap0oHaTa KaJblHs B BOJle H H3yYCHHE ee CBOMCTB.

B crexnsHHyr0 mpoOupKy BAUTH 4-5 M BOJAbI M BChIATh 1-2 JIOK€UKHM KapOOHAaTa KasbIIMsl.
[TpoOupKy 3aKpbITh pe3UMHOBOI MPOOKOH M BCTPSAXHYTh MPOOUPKY HECKOIBKO pa3. B HabmoneHusIx
OTMEThTE€ BHEUIHUH BUA M BUAMMOCTh YacTHL, CHOCOOHOCTh OCAXKAAThCS M CIOCOOHOCTH K
KOaryJsiuH.

Cchuika u r-KoJ1 JuTs IpocMOoTpa BuIeoombiTa https://youtu.be/8n7UFzZWQ-wl

3ananue 2. [IpuroroBiieHre 3MyJIbCHH MACJIA B BOJle M U3y4YeHHE ee CBOMCTB.
B crexnsHHy0 mpoOupKy BiIMTH 4-5 M Bonel W 1-2 M1 Macna, 3aKpbITh PE3MHOBOM MPOOKOW H
BCTPSIXHYTh IPOOMPKY HECKOJBKO pa3. B HaOmoleHusX OTMEThTE BHEIIHUMN BHUJ M BUIUMOCTH
YaCTHUIl, CHOCOOHOCTH OCaXKIAThCS M CIIOCOOHOCTH K KOATYIISIUH.
Cchuika u Qr-KoJ1 Ui IpocMOoTpa BuIeoombiTa hitps://youtu.be/8n7UFzZWQ-wl

3ananmue 3. [IpuroroB/ieHUe KOJIJIOUIHOTO PACTBOPA U M3yYeHHE ero CBOMCTB.
B cTexystHHBIN cTakaH ¢ TOpsiYei BOIOM BHECTH 1-2 JOKEUKH MYKH (WJTH KEJIaTUHA),
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TIIATEIBHO MepeMeniats. [IpomycTuTh Yyepes pacTBOp Iy cBeTa oHapuKa Ha POHE TEMHOU
Oymaru. B HaOIr0I€HUSX OTMETHTE BHELIHHUI BH/ U BUAUMOCTD YaCTHII, CIOCOOHOCTh OCaKIaThCs
U CIIOCOOHOCTH K Koarynsinuu. Habmomaercs nu addexr Tunpans?

Cchlaka 1 Qr-KoJ 1 IpocMoTpa BrIeoombITa https://youtu.be/pCrD2Zs91pg

OO01mmii BHIBOI:

Pa3znen 7. KayecTBeHHbIE peakiiuu 00HAPYKEHHSI OPraHUYECKUX M HEOPTAaHMYECKHUX BellecTB
Tema 7.1. O0Hapy:KeHUE HEOPTAHUYECKNX KATHOHOB U AHMOHOB

Konpl popmupyemsix komnerenmmii: OK 01
Koapl nuunoctHbIx pesynbTaTos: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. JJTabopaTtopnast pabota N/ (Ha BHIOOD):
— AHanuTnyeckue peakuuu kaTuoHoB [-VI rpymnm;
— AHaTUTHYECKUE PEaKIIUi aHHOHOB.
JlabopaTopHas padora Ne§
OoHapy:xeHHe HEOPraHMYeCKHUX BelecTB — KaTHOHOB | - VI rpynn ¢ ucnoab3oBanuem
KA4YeCTBCHHbIX AHAJIUTHYECKHX peaKkuui
3ATIOMHUTE: KaTnonsl 1o KUCIOTHO-OCHOBHOMY METOY JEJSATCS Ha 6 TPYIII:

I'pynima KaTtnonst ['pyninoBoii pearest
I Na*, K, NH," Her
I Ag’, Pb™ Hg® HCI
1l Ba’’, Sr", Ca”’ H2SO,
vV AIP* Zn?* Cr¥*, As (I11), As (V) M36m1ToK KoH1. NaOH
Vv Fe’", Fe”", Mg”*, Mn”, Bi*" NaOH
Vi Co?*, Ni**, cd*, cu* Bonblii pacTBOp aMMuaka

Xapakrepucruka I anaauTHYecKoi rpynnbi:

Katnonsl Na*, K™, NH4 * 6ecriBeTHbL.

I'unpoxcuapl HATPUS U Kallusl XOPOLIO PaCTBOPUMBI B BOJIE, CUJIbHBIE OCHOBAHHUS.

I'unpoxcun ammonnst NH4OH — cnaboe ocHoBaHme.

Karnons! | ananuTrueckoi rpymibl OTKPHIBAIOT ¢ TOMOUIBIO APOOHBIX PEAKIUil, TaK KaK 3Ta
rpynmna He UMeeT IPYIIOoBOro peakTuBa.

IIpuMeneHue B MeIHMLIMHE

NaHCO3; wucrnonmp3yercsi sl HEHTpalIM3alliU TOBBIIICHHOW KHCIOTHOCTH KETyJOYHOTO
COKa.

Cynedat Hatpus NaSO, -HoO (rmaybepoBast coib) MpUMEHsIETCS KaK Cl1adUTeIbHOE.

NaNO; npuMeHsI0T Kak COCYJOPaCIIUPSIONIee CPEeJICTBO MPH CTEHOKAPAUU, MUTPEHU WIIH
NOJAKOXKHO. /Il TOJKOXKHBIX HHBEKIUH HCIONb3yeTcss OObIYHO B aMmiynax B Buie 1%-HOro
pacTBopa.

1—2 % pactBop Na;B407-10H,0 m1st mostockanus ropiia, B Ma3six U MPHUCHITTKAX.

NaCl — Bxomut B cocTaB (pM3MOIOTUIECKUX PACTBOPOB U KPOBO3aMEHHUTEICH.

Kl - mpu nedyenun 3a00JieBaHUI NIUTOBUIHOM KEJE3bl, TIPU APUTMHUH CEpAIa Pa3IuIHOTO
MPOMCXOXKAEHUS (CBA3aHHBIMU B OCHOBHOM C 3JIEKTPOJUTHUYECKUMH HApYLIICHUSIMHU U aOCOTIOTHON
WJIM OTHOCUTEJIBHOMN TUITOKATHEMUEN )

IToram K»,CO3 conepkutcs B 3071€ paCTEHUH U UCHONb3YeTCs Ui MPOU3BOJCTBA KHUJIKOTO
MbuTa MaprannoBokucibiid kanmnii KMnOg4 kak ne3uHpuImpyoiiee cpeacTBo.

10 %-np1it NH4OH (HamatbIpHBId CIUPT) NPUMEHSIETCS Ul BBIBEACHUS OOJBHOTO W3
00MOpOKa, AJIs1 MBIThSI pYK B XMPYPTrU4ECKOH NMpaKkTHKe

Xnopun ammonust NH4Cl xak auypeTrnueckoe U OTXapKUBAIOIIee CPEeICTBO.
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AMMUAYHBIA JHHHUMEHT - TIPU XPOHHYECKHX AapTPUTaX M HEBPAITHUAX B KadecTBE
OTBJICKAIOMIECTO CPEICTBA. DTO OJHOPOIHAS TyCTOBATasi KHIKOCTH JKEJITOBATO-OENOTO IBETa C
3amaxoM Ammmuaka. IlomyuyaroT B30anThIBAHMEM CMeECH IMOjcONHEeYHoro macna (74 dactu) u
0JICMHOBOM KHCIIOTHI (1 yacTp) ¢ pactBopoM AMMuaka (25 gacrei).

Peakumst okpammBaHus TulaMeHu (peakmusi (apMakoreiiHas): JIeTydue COJIM Kallus
OKpAIlIMBAIOT OECIBETHOE IIaMsl B (DUOJICTOBBIM IBET.

Peakuust oxpammBaHus IuiaMeHu (peakius (apMmakoneiHas): COJM HATPUsl OKPALMBaOT
HECBETSLIEECs IIaMsl B JKEJIThIN 1[BET

Peakuuu ¢ enxumu menoyamu (peaxius papmaxoneitHas)
NH4Cl + NaOH = NaCl+NH3+H,0
https://rutube.ru/video/e166e06ef4alaad?7clcaf7b433bbeas1/?r=plwd

Xapakrepucruka Il ananuruyeckou rpynnsi:

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

Conu 3TUX KaTHOHOB IIOYTH BCE TUIOXO PACTBOPSIOTCS B BOJE, KPOME HUTPATOB.

Conu KaTMOHOB TPYMIBI IOABEPrarOTCS TUAPOJINU3Y M HUX PACTBOPHl MUMEIOT KHUCIYIO
peaxuuIo.

Uonst Ag", Pb*, H922+ CHOCOOHBI 00Pa30BbIBATH KOMIUIEKCHBIE COCIMHEHMS.

I'mppoxcun cBunna Pb(OH); sBiseTcss TpyaHOPACTBOPUMBIM CIIA0BIM  IIEKTPOIUTOM,
obnamaeT ampOTEpPHBIMUA CBOWCTBAMH.

['pynmnoBbIM peakTHMBOM [UIsl KaTHOHOB BTOPOM AHAJIUTUYECKOW TPYNIBl SBISETCA
pa30aBiieHHas XJIOPOBOJOPOAHASI KUCIIOTA U €€ paCTBOPUMBIE B BOJIE COJIH.

IIpuMeHeHne B MeIHMIIMHE

CoennHeHns CBHHIIA Takke A10BUTHL. K Hanbonee TOKCHUHBIM OTHOCSITCSI HUTPAT, alleTaT u
TUAPOKCOXJIOPH]I CBUHIIA, & TaK XK€ TETPAdTUIICBUHELL.

3arpsi3HeHuEe BO3/yXa, MOYBbl U BOJbI COCAMHEHUSIMH CBHMHIIA MPOUCXOIUT B pE3yibTare
BbIOpOCAa MX MPOMBIIUIEHHBIMH MPEANPUATHIMU, BBIXJIONHBIMH Ta3aMH aBTOTpaHcropra. B
COOTBETCTBUU C CAaHUTAPHBIMH HOpPMaMHU COJIep>KaHuE CBUHIIA B | J1 BOJBI HE JOJDKHO MPEBBIIATH
0,1 mr.

Auerat ceunua (II) npumensieTcs 11 NpUMOYEK U KOMIIPECCOB,

okcup ceunua (II) PbO — i u3rotoBneHus CBUHIIOBOTO MIACTHIPS

HuTtpar cepebpa ncnosb3yeTcs npu JIeYeHUH Ia3HbIX 3a00eBaHui.

Komnapron (kommougHoe cepebpo) NpHUMEHSETCS MPH NPOMBIBAHMM THOWHBIX paH,
MOYEBOTO ITy3bIPsI ¥ IPY THOMHBIX KOHBIOHKTHBHUTAX.

[Ipotapron — mpemnapar cepeOpa- MPUMEHSETCS KaK BSDKYILEE CPEICTBO Ul CMa3bIBaHUS
CJIN3UCTBIX 000JI0UEK BEPXHUX AbIXaTEIbHBIX MyTEH.
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Nonsl cepebpa B 04eHHh HU3KOM KOHIICHTPAIIUN CTEPHIU3YIOT BOIY U MOJABISIIOT Pa3BUTHE
OakTepuil.

Xnopun prytu (I) win kamomens (HgoCly) He smoBuTa M MCHOIB3YeTCS B MEIHMIIMHE U
BETEPUHAPHUU KaK CIIAOUTEITLHOE, aHTUCENTHYECKOE M MOUYETOHHOE CPEJICTBO, a TAK)KE B BUJIE Ma3el
MPUMEHSIIOT NP 3a00JICBaHUSX TJ1a3

AHanuTtuyeckue peakuuu Il aHaIMTHYECKOW TpyMIIb:

Peaknuu xaTHOHOB CBHHIIA
https://vk.com/video-40390886 456239580

Peanys ¢ X110poBOAOPOIHON KUCIOTOM

Pb(NO3), + 2HCI= PbCl,| +2HNO3

PbCl,— Gernblif TBOPOKUCTHIH 0CATOK

Peaxkus ¢ menousto. PO(NO3),; + 2KOH= Pb(OH); |+ 2KNO3

Pb(OH),—ocamok 6emoro nsera

Peaxkius ¢ nomumom kamust PO(NO3), + 2 Kl=Pbl,| +2KNO;

Pbl,—ocanox xxenroro nsera

https://youtu.be/ObTSfwhp9eA

Peaxkius ¢ xpomarom kaiust PD(NO3), +K,CrO4= PbCrO4| + 2KNO3

PbCrOs—ocanok *kenroro usera

Peaknuu katnona cepedpa

Peakius ¢ XJI0poBOIOPOAHOM KUCIOTOM (peakius dhapMakoreiHas)

AgNO;+HCI= AgCl |+HNO;

AQCI- Genblii TBOPOKHUCTHIN 0CagoK Peakiius ¢ HOAUIOM KaJIHs.

AgNO; + KI = Agl| +KNOj3

Agl- ocanok cBeT0-KenaTOro 1BeTa Peakius ¢ XxpomaToM Kanws.

2AgNO;3; +K,CrO4 = AQ.CrO4)+2KNO3; Ag,CrO4 - ocalok KHPIUYHO-KPACHOTO I[BETa
Peakuus ¢ menousto. AgNO3; + 2KOH= Ag,0] + 2KNO3 + H,0O

AQ,0- rps3HO-KOPHUYHEBBIH oOcamok Peakmms ¢ TuocynmbdaTtoMm Harpus (peakius
dapmakorneiinas). 2AgNO3 + NapS,03=Ag,S,03| + 2NaNO3

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

Ag2S,03- Genblif 0caiok, KOTOPBIM OBICTPO KENTEET, 3aTeM OypeeT U MepexoauT B AgyS -
0CaJIOK YEePHOTO I[BETA.

Xapakrepucruka III anaauTnyeckoi rpynnsi:

Karuons Ba’*, Sr?*, Ca®* GecuperHsL.

AJIOT€HU/Ibl, HUTPATHI U alleTaThl 3TUX KaTHOHOB XOPOIIO PACTBOPSIIOTCS B BOJIE.

I'mapokcunbl KaTMOHOB 3TOM  TPYNNBl  SIBJISIFOTCS  CWJIBHBIMH  JJIEKTPOJIMTAMH U
pacTBopuMoOCTb Ux yMeHbliaercs B psay Ba(OH), Sr(OH), Ca(OH);.

['pynnoBbIM peakTHBOM KaTHOHOB TOM I'PYIIIHI SIBISIETCS CEPHAsA KMCIIOTA.

[IpuMeHeHne B MeIMIMHE M 3HAYEHHWE M1 opranusMa kaTuoHoB III aHamuTmueckoin
IPYIIIBL:

Ba’*  HecMOTps Ha BBICOKYIO TOKCHYHOCTh, Ba B HE3HAYMTENBHBIX KOJTHYECTBAX
COJIEPXKHUTCA BO BCEX OpraHax M TKaHIX >XHBOro opraHu3ma. HeOonblnas KOHIIEHTpPALUs €ro
oOHapyXeHa B MUTMEHTHON 000JI0UKe II1a3a.

Coenunenus Gapusi B MalbIX J03aX CTHUMYJIUPYIOT AEATENIbHOCTh KOCTHOTO MO3ra, HO B
GONBIIMX 103aX HOHBI Ba?* TokcHdHbI.

IIpu 3abosneBaHUSAX MUIIEBAPUTEIBHON CHUCTEMBI, HEKOTOPBIX CEPAECYHO-COCYIUCTHIX
3a00JIeBaHUSAX KOJMYECTBO OApHUS B OPraHU3ME YEIOBEKAa YMEHbBIIIAETCSI.

VY CTaHOBIEHO TaKXke, 4TO AK€ B HUYTOKHO MajbIX KOJMYECTBAaX OH 3aMETHO BIUSET Ha
COCTOSTHUE TJaJKOW MYCKYJaTyphbl - HE 3ps MPU OTPABJICHUAX OapueM OTMEYAlOTCS MBIIICYHbIE
CHa3Mbl M CHUJIbHASI MBIIIEYHAS CI1a00CTh.

bapus cynbdar - u3 coneit Gapusi B MEIUIIMHE TpUMEHsETCs Oapus cynabdar, KOTOpPBIH
IIPAKTUYECKH HEPACTBOPUM HHM B BOJE, HU B KHUCJIOTaX, HU B OPraHUYECKHX PaCTBOPUTENAX, a
nosToMy He siaoBUT. [Ipumenenne BaSO, B MeauiinHe OCHOBAaHO HAa €ro HEMPOHHUIIAEMOCTH A
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PEHTIC€HOBCKUX JIyyed, YTO HCIHOJIb3YeTCS B PEHTTEHOJIOTHMU JUIsl TOJIYYEHHS KOHTPACTHBIX
PEHTI€HOBCKHUX CHUMKOB U IPU PEHTI€HOCKOMMYECKOM HCCIIEI0BAHUH MUIIEBAPUTEIBHOIO TPAKTA.
[lpuHUMAOT B BUAE CMEIIAHHOTO C BOJOM — OapueBOM KamMibl. DTOM MaccoW 3amoJIHSIOT
JKEIMYJOK I 3aJep>KKUM PEHTIEHOBCKHMX JIydeil. Uepe3 ompeneneHHOEe BpeMsi OHA IOJIHOCTBIO
BBIBOJUTCS U3 OpPraHu3Ma.

Peakuuu katnoHOB Oapus

https://youtu.be/KVYM7VFY0s8

Peakmus ¢ xpomarom kamust KoCrOy

BaCl, + K,CrO, = BaCrOQ, | + 2KClI

BaCrO, - ocamok »eroro naera.

Peakumst ¢ cepHOI KUCIIOTOM U PACTBOPUMBIMU CyibhaTamu (peakius GpapMakorneitas).

BaCl, + H,SO4 = BaSO4| + 2HCI

BaSO, - ocanok Gesoro mnsera.

Peakuust okpammBanus miuameHu (peakius (apmakorneiHas: coiu Oapusi OKpaIIUBaIOT
HECBETSAILEECS TIaMs B )KEJITO-3€JIEHBIN 1[BET.

https://youtu.be/6-wfmVI1g5J0Q

Xapakrepucruka IV ananuTu4eckoi rpynnsi:

K uerBeproii ananmutHaeckoii rpymme orHocsrest AIFT, Zn®  Cr¥t | As (1), As (V).

Woner AI** | Zn*" Gecupernb, coemmuenus Cr’* okpalieHs! B 3eIeHbIA WM (HOIETOBBI
1BET.

Xopouo pacTBOpUMBI B BOJE Cynb(aTbl, HUTPAThl, XJOPHIbI, OPOMMJIBL, HOIUABI
anoMuHus, tuHKa u xpoma (I11).

I'mapokcuabl KaTMOHOB 3TOM TIpynmbl TPYAHOPACTBOPUMBI U SBISIOTCS  CIaOBIMHU
anektposntaMu. Kpome Toro onu 061agaroT aMpoTEepHBIMU CBOWCTBaMU

I'pynnoBbim peaktuBoM siBisercss NaOH B u30bITke.

Woust AI** | Zn?* | Cr** 06:1a1a10T CrI0COGHOCTBEO K KOMILIEKCOOOPa30BaHHIO.

Al amioMHHEI OTHOCAT K HE3aMEHUMBIM MuKpo31eMeHTaM. OH NOCTynaeT B OPraHusM ¢
IPOJAYKTaMU MUTAHUSA U YACTUYHO C BOJAOHW, CyTOYHAsl MOTPEOHOCTh B HEM cocTaBiisgeT 45-50 Mr.
ANIOMUHUN HaKalUIMBAeTCs B KOCTSAX, IIE€YEHH, JIETKHX, MOYKaX, T'OJOBHOM MoO3re. AOMHUHHN
Y4acCTBYET B MPOIIECCAX PETCHEPALIMU KOCTHOM, COEUHUTEIIBHON U ANUTEINATIBHON TKaHU, BIUSET
Ha NHIEeBapuTeNbHble (DePMEHTHI, Ha (QYHKIHUIO OKOJOUIMTOBUIHBIX XKeJe3, OJJHAKO €ro M30BITOK
MOJKET NPUBECTU K BO3HUKHOBEHUIO CEPbE3HBIX HEHPOJEreHepaTUBHbIX 3a00JieBaHUM: OOJIE3HU
[TapkuHCOHa U cTapyeckoro cnaboymus — 6oae3Hu AJblreiimepa.

I'unpoxcun amomunus Al(OH); npuMeHsieTcss BHYTpb MPH TUIEPalUAHbIX FacTpUTax, si3Be
JKeJlyIKa ¥ JABEHAALIATUIIEPCTHON KHIIKU KaK aHTAIlMJHOE CPEICTBO KaKk B YHCTOM BHUJE, TaK U B
cMecu ¢ Maraust okcuom MgO (anpmarens) uinu ¢ Mg(OH); (maanokc).

Al(OH)3 ucnonp3yloT NpH OTpaBIEHHUSIX KaK aJcopOMpyIolee CpeACTBO, a TaKkKe Kak
Hapy)XHO€ CpEACTBO B IMPHUCHINKAX, oOJajaroliee aacopoOMpyIOIIMMU U  OOBOJAKMBAIOIIUMU
cBoiicTBamu. CHJIMKAT aTIOMUHUS BXOJAUT B COCTaB OEION TJIMHBI — MIPUCHITIKH, Ma3H, MAacThI.

KBacubr KAI(SO4); - HapyXHO Kak BSDKYIEe aHTHCENTHYECKOE CPEICTBO, B BH/IC
KapaHJalel Kak KpOBOOCTAHABIIMBAIOILEE CPEJCTBO U I IPH>KUTaHUSL.

Peakuyu kKaTHOHOB aTIOMUHUS

Peakmus ¢ menousto. AICI3 + 3KOH = AI(OH)3| + 3KCl

AI(OH)3 - ocamok 6enoro npera

https://youtu.be/29m_aaPGyPQ

Peakuust ¢ cyxum XJIOpua0M aMMOHHSL.

K3[Al(OH)s]+ NH,CI = Al(OH)3| + 3KCI + NH3T +H,0

XapakTepucTHKa KaTHOHOB V aHAJIMTHYECKOH rpynnbl:
K msiroit aHanuTHuecKoii rpymme otsocstes Fe” | Fe*t Mg, Mn?* | Bi**.
Nonsl Mg2+ 1 Mn?* GecriBerbIe nombl, noubl Fe?* - Genno-senenpie, a Fe®* - senrore.
Hutpatsl, cynbhaTsl 1 XJIOpUABI 3TUX KATHOHOB XOPOLIO PACTBOPSIIOTCS B BOJIE.
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['apoKcHuIbI KATHOHOB 3TOM TPYIIIBI - CIA0BIE TPYAHO PACTBOPUMBIE IIEKTPOIUTHIL.

I'pynnoBeim peaktrBoM sBisieTcs NaOH.

Bce conm KaTHOHOB MATOM TPYIIBI MOABEPTAIOTCS THAPOIIN3Y, 0coOeHHO comu xene3a (I1I)
u Bi**.

Wownst Fe”* u Fe** nerko 00pa3yroT KOMIIEKCHBIE COETHEHUS.

DneMeHThl MATOM aHAIMTUYHECKOW TPYNIbl MMEIOT MEPEMEHHYIO CTEeNeHb OKHCIICHUS
(xpoMe Mg) 1 To3TOMY JUIsl HUX XapaKTEPHbI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUY.

CBexxeocaxJeHHbIE CYIb(UIBI U TUIPOKCHUIA DJIEMEHTOB MATOW aHAJIUTHUYECKON TPYIIIbI
amM(OTEPHBI U CIIOCOOHBI JIETKO EPEXOAUTH B KOJUTOUTHOE COCTOSIHUE.

Ipumenenue B Meaunune Fe?* | Fe*

XKeneszo, wmarHuié W MapraHel] HMEIOT OCOOCHHO OOJBIIOE 3HAYCHUE  JUIS
JKU3HEJEATEIbHOCTH OpraHu3Ma 4elioBeka U *KUBOTHBIX. O01ee conepkanue depyma (3kenesa) B
opraam3Mme coctapisier 4-5 r, npuuem 60—70 % oO0meli Macchl ATOTO AIEMEHTa COJEPIKUTCS B
reMOIJIOOMHE JPUTPOIMTOB U HEPBHBIX KIETKaxX. [ eMOriIoOMH BXOAUT B COCTaB IPUTPOILIMTOB
KpPOBH M 00€CIeUnBaEeT CBSA3bIBAHUE KUCIOPO/a U3 BO3yXa U IEPEHECEHUS €TI0 OT JIETKUX K TKaHSIM
BCEX OPraHoB.

YuureiBas 6onbinoe 3aadueHue noHoB Fe(Il) u Fe(Ill) mns opranm3ma denoBeka, CyTOYHAs
MOTpeOHOCTH B HEM cocTaBiseT 10-15 mr.

B MenunuHe sexapcTBEHHbIE Mpenaparbl Kejle3a (BOCCTAHOBJICHHOE JKEJe30, JaKTaT
xKenesza, rhunepodocdar xkenesa, cynbdar 2-BaJeHTHOrO jkene3a, Tabinetku bro, pactBop
SOJIOUHOKHUCIIOTO  KeJe3a, (epaMua, TEeMOCTUMYIMH W JIp.) HCIOJIB3YIOT TMpH JICUYCHHUH
3a00JIeBaHUH, COMPOBOKIAIOIIMXCSA HEJOCTaTKOM »JKeyle3a B opraHusme (kenesoneduumtHas
aHeMHs), a TaKXKe KakK OOIICYyKpPEeIUIAIONINE CpencTBa (Mocie MEepeHEeCEHHBIX HH()EKIMOHHBIX
3a00eBaHUN U Op.).

W3oTonbel  Kenme3a  MPUMEHSIOT KaK  WHAWKATOPBI  MPH  MEIUKO-OMOJOTHYECKUX
WCCJIETOBAHMSIX U JUArHOCTUKE 3a00JIeBaHUN KPOBH.

Mg®* — KOMIOHEHT ()epMEHTOB, B OPraHH3ME HYEIOBEKa CONCPKHTCS B KOCTSX, 3yDax,
ABIIIETCS PETYIATOPOM paboThl HepBHOU cuctembl. CoeanHeHus MarHus cogepxarcs BO
BHYTPUKJIETOUHBIX JKUIKOCTAX, KOCTSAX CKeJeTa M AMaiu 3y0oB. B 3aBUCHMOCTH OT KOHIIEHTpaluu
B OpranusmMe Marauii MokeT yCKOPSITh WJIM TOPMO3UTh MPOLIECC Nepeaul UMITYJIbCOB [0 HEPBHBIM
BoslokHaM. OH Tak)ke BIMSET Ha JAbIXaTeJIbHbIE M JApPYTU€ MO3TOBbIE LIEHTPHl MU JEUCTBYET
YCIIOKOUTENBHO HAa HEPBHYIO CHCTEMY B LI€JIOM; BXOAWUT B COCTaB HEKOTOPHIX (EPMEHTOB M3
rpynnsl TpaHcdepas, BIUSET Ha YriaeBOJIHBIM M (ocPopHBI 0OMEH, CIIOCOOCTBYET BBIJEIECHUIO
JKETYH, CTUMYJIMPYET NEPUCTAIBTUKY KUIICUHUKA.

Marnus oxucn MgO wuCnoibp3yloT B MEIUIIMHE I HEWTpald3allid TOBBIIICHHON
KHUCJIOTHOCTH KeyJJOYHOT'O COKa, BXOJIUT B COCTAB Ma3eil i JJeueHHs KOXKHbBIX Oosie3HeH.

Maruus cynbdar MgSO,4¢7H,0 npuMeHSIOT Kak ClIabUTEeTbHOE CPEACTBO MPH KEITyTOUHBIX
3aboneBanusx. Cynbdar mMarHus (aHTIMICKYIO COJb) MPUMEHSIOT B KadyecTBE CIabUTeIhHOTO,
’KEITYETOHHOTO (BBEACHHE Yepe3 AYO/IeHAIbHBIN 30H]1) U OOJIEYTOJSIOIETO CPEACTBA MPH CIa3Max
JKemyHoro my3bips. [lpum  mapeHTepanbHOM TNPUMEHEHHMM MarHus Cyib(aT OKa3bIBaeT
ycnokausaroiee aeiicteue Ha LIHC. Ilpu xoHnentpanuun npenapara B kpoBu 9—10 % Hactymaet
CHOTBOPHBIN 3 dekT, mpu 15—18 % mMr — HapkoTHueckoe cocTosiHue. bosblire KOHIeHTpaluu
MOTYT BbI3BaTh YTHETCHUE JIBIXAHUSI.

B wMemumuHe kapOoOHAT MarHusi, OKHCh MAarHus NPHUMEHSIOT B KauecTBE CPE/CTB,
HEUTPaIN3yIOIINX COJISHYIO KHUCIIOTY Kely/iKa, a TAaKkKe Kak JeTKUe Cl1a0uTeNbHbIE.

Ilepexnch MarHusi Ha3HAYalOT B KadecTBE JAC3MH(DUIMPYIOIIEro CPeACTBA MPH JAUCIENCUH,
OpO’KEHUU B XKEIyJIKe U MPH MOHOCAX.

AcnaparuHaT, LUTpaT M JpPyrde€ OPraHMYeCKUEe COJIM MarHus HCIOJB3YIOT IpHU
n3rotosneHn  BAJIoB M JIEKapCTBEHHBIX  MpEnapaToB ¢  IIUPOKUM  CIIEKTPOM
Je4eOHONPOPUIAKTHUECKOTO JeHCTBUS (XPOHUUECKUH cTpecc, 3a001eBaHusl CEePAeUHO-COCYAUCTON
CHCTEMBbI, MOUEKaMEeHHasi OOJIC3Hb U JIp.)
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AHanuTHYECKHE 2pealcmm V aHaJIMTHYeCKO# rpynnbl
Peakuun karuonos xene3a (IT) - Fe
Peakuust ¢ rpynmoBeiM peaktuBoM. FeSO,4 + 2KOH= Fe(OH);| + K2SO4
Ocagok Ha Bo3ayxe ObicTpo Oypeer BeneactBue okucienus 4Fe(OH);+0,+2H,0=

4Fe(OH)3]
Fe(OH); — 61eaH0-3€eHbIi 0caioK
Peaknus ¢ rekcoumaonodepparom (III) kamms kpacnoit kpossiHoi conbio Ks[Fe(CN)s]
(peakmus (hapMakorieitHas)

3FeSO, + 2K3[FE(CN)6] — Feg[FE(CN)G]z + 3K,S04
Fes[Fe(CN)g] - TemHO-crHMIT 0camoK (TYpHOYIIEBYIO CHHB)
https://youtu.be/63pnr201pBw
Peaknun karronos xenesa (I11) — Fe*
Peaxnus ¢ rekcaunanodepparom (II) xamus (KenToi KPOBSHOM COJIBIO)
K4[Fe(CN)g] 4FeCl;s + 3K4[Fe(CN)g] — Feq[Fe(CN)g]s] + 12 KCI.
Fes[Fe(CN)g]s- ocamok MHHTEHCHBHOTO CHHETO [BETa — OEPIIMHCKAS JIa3yph
Peaxkius ¢ poganugom kanus. FeCls + 3KSCN — Fe(SCN)3;+3KCl
Fe(SCN)3 - KOMIUIEKCHOE COCTMHEHNE HHTEHCHBHOT'O KPOBaBO-KPACHOTO IIBETA.
https://youtu.be/cwWKChDQa0M
Peakuuu karnonos maruus (II) Peakuust ¢ rpynmnoBbIM peakTHBOM.
MgClI; + 2KOH= Mg(OH),| + 2KCl
Mg(OH),+2NH,4Cl = MgCl,+ 2NH,OH
Mg(OH),- 6enblii cTyI€HUCTHIN OCaIoK
Peakumst ¢ runpodocharom Harpust NaoHPO4. (peakius dhapmakorneitnas)
Mg®* +NH,OH + HPO,* — MgNH,4PO,| + H0.
MgNH4PO, - 6emnblii METKOKPUCTAITUTMYECKUN 0CaIOK

XapakrepucTHKa KaTHOHOB VI aHAJIMTHYECKOH I'PyNIIbI:

K mectoif ananutuueckoil rpymme oTHocsTcs: pacTBopbl coneil meau (II) okpamens! B
rosryooi nser, kodaibTa (I11) - B po30BbIil, HUKETS — B 3€JICHBIM.

Xnopuzsl, cyibhaThl 1 HUTPATHI ’TUX KATHOHOB XOPOILIO PACTBOPUMBI B BOJIE.

I'unpokcuapl KaTHOHOB ATOM TpyHIbl - cjaaOble TPYAHO PAaCTBOPUMBIE 3JIEKTPOJIMTHI.
I'mapoxcun Cu(OH), HeycTOWYMB M NPU HArpeBaHWU pasjiaraeTcs Ha COOTBETCTBYIOUIMNA OKCHI U
BOZY.

JU1sl KaTHOHOB LIECTON IPYIIIBI XapaKTepHbl PEAKLIUU KOMIUIEKCOOOPa30BaHUsL.

['pynnoBbIM peakTUBOM SBIIIETCS pacTBOp amMmmuaka. PactBopsl ammuaka ocaxaaroT Co, Ni,
Cd, Cu B BHI€ THJIPOKCH]IOB.

Menab, pTyTh U KOOAlIbT UMEIOT MEPEMEHHYIO CTENEHb OKHCIEHHUS, MO3TOMY JJIs HHX
XapaKTEepHbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

TIprMeHEeHNE B MEMIIMHE U 3HAYCHHME i opranusma Hukesst NiZ*

Cunraercs, 4To OMOJIOTMYECKAs POJIb HUKENS 3aKII0YaeTcss B YYaCTHH B CTPYKTYpHOMU
opraHu3any U QyHKINOHUPOBAHUH OCHOBHBIX KileTouHbIX KomnoHeHToB — JIHK, PHK u 6enka.

Hukenp urpaer onpeneneHHyr0 posib U B TOPMOHAJIbHOW peryisuuu opranusma. Hukens
YTHETAET JIEWCTBUE aJPEHAINHA, CHUKACT apTepUalIbHOE JABJICHHME, OKA3BIBACT YCIIOKAUBAIOIIEEe
JEMCTBUE HA LEHTPAJIbHYIO HEPBHYIO CUCTEMY.

[IpumensieTcs mpu U3rOTOBIEHUU OPEKETCUCTEM, TPOTE3UPOBAHUH.

AHanuTnueckue peakuuu VI aHamuTH4eCKON Ipynmbl:

Peakuuu karuonos meau (II)

Peakmus ¢ menousto . CuSO4 + 2KOH= Cu(OH);| + K,SO4

Cu(OH); — romy6oif ocamok. OcaoK pacTBOPUM NpHU JAECUCTBUU KOHLEHTPHUPOBAHHOIO
pactBopa ammuaka: Cu(OH), + 4NH3;=[Cu(NH3)4]OH,

Peaxius ¢ rpynmossiM peaktuBoM CuSO4+ 4NH3=[Cu(NH3)4]SO4

[Cu(NH3)4]SO, - xoMIUIEKCHOE COSIMHEHHE CUHETO I[BETA.

Peakun katnonos pryru (1)
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Peakiust ¢ menousto (peakuus dapmaxoneiinas). Hg(NOs), + 2KOH= HgO| + H,O +
KNO;

HgO — ocamok >kenToro npera

Peaxkius ¢ nomumom kamus. Hg(NOs), + 2KI= Hgl,| + 2KNO;

Hgl,- ocagok kpacHoro mBera. Ocalok JIETKO PacTBOPHM B HM30BITKE peakThBa ¢ 00Opa3oBaHHEM
OecrieTHoi KoMIuiekcHoi comu: Hglo+ 2KI=K5[Hgl]4

2. IlpakTHyecKue 3aJaHUs HA COCTAaBJICHUE YpaBHEHUU peakiuii oOHapy>KEHHUs] KaTHOHOB
I-VI rpymm 1 aHWOHOB, B T.4. B MOJICKYJIIPHON U MOHHOU (popMmax.

1. Hon

1. Ha Genyto candeTky npoiuin Ho, MONbITATUCh BBIBECTH €0 C TIOMOIIBIO 0TOeIUBaTENs
«Ilepcomnby, 3aTeM XJIOpHask U3BECTb, HO MATHO HE UCYE3IIO.

1) YUtoOb!l ynanuTh MITHO, KAKOE CPEICTBO HAIO0 HMCIIOIb30BATHCS C OKHCIUTEIbHBIMU HIIN
BOCCTaHOBUTEIILHBIMU CBOMCTBAMMU?

2) Hanummure kaueCTBEHHYIO PEakKIMIo Ha onpeaeneHue ona?

3) Hanumure npuMeHeHue iioga B ObITY.

2. [Touemy B Kutae 601pHBIX 3000M U3aBHA JIeYaT 30710 MOPCKHUX T'YOOK?
Wudopmanus-nonckaska. EskeqHeBHbIM mnpueM HEOONBIIMX 103 COSIWHEHHWH #HOAa IMOMOoraer
n30aBUTHCA OT 300a. Mopckue ryOku, Mopckas kamycra Ooratel ogom. Ilostomy B Kutae u
Snonnn 6OTBHBIX 3000M H3aBHA JIEUAT 3010 MOPCKUX T'yOOK.

3aganue. Bpluucnure, CKOJIBKO TPaMMOB MOPCKOM KamycThl HEOOXOAWMO ChenaTrh
€XECYTOYHO JJIsl TOT0, YTOOBI BOCIIOJIHUTE CYTOUHYIO IoTpedbHOCTh (800 Mr) opranusma B ioze. B
100 r MOpcKO# KaImycThl coAepkanue roaa cocrasiser 250 mr.

3. CoennHeHuUs1 cepbl

Ha 3aHATHSAX XMMHUYECKOrO KpYKKa yYalluecs HCCIEAO0BaIl MPOCTOE BEIIECTBO JKEITOrO
1[BE€Ta, HEpAcTBOpUMOE B Boje. [Ipu cxUraHuu 3TOro BELIECTBa B KUCIOpOJEe oOpa3zoBaics ras ¢
pe3kuMm 3anmaxoM. Korza raz pactBopsiiu B BoJie, MOJIy4ascsl pacTBOP, B KOTOPOM OKpacka Jlakmyca
cTaHoBMJIach KpacHOU. Eciu ke B kon0y ¢ ra3oM HalMBalld pacTBOP TMJPOKCHJIA HATPHUsL, TO 3arax
raza ObICTpPO HCYe3al.

Omnpenenure cocTaB UCCIIEyEMOIO BELIECTBA U 3alMILIUTE €r0 Ha3BaHUE.

CocraBpTe 3 ypaBHEHHsI peakllMii, KOTOpble OBbLIM MPOBEIEHBI YYAIIUMHUCS B MPOLIECCE €ro
pacrno3HaBaHUs

4. HaunHaromuit JabopaHT OMOXUMHUYECKON 1ab0opaTopuu MPUTOTOBUII JJIsl IPOBEICHHUS
aQHAJIM30B PAaCTBOPHI XJIOPUIOB HATPHS, MAaTHUS M aMMOHUSI, HO 3a0bLT IPUKJIEUTh YTUKETKA Ha
CKJISIHKH ¢ pacTBopamu. Kak onpenenuts, Kakoe BEIeCTBO HaXOAUTCS B KaXKA0H U3 CKISTHOK?

Tema 7.2. O0OHapy:KeHHe OPraHNYEeCKUX BeIIeCTB OT/AEJbHBIX KJIACCOB € HCIO0JIb30BAHHEM
Ka4eCTBEHHbIX peakiui

Koas! popmupyembix komnerenuuii: OK 01
Koawbl tuunocTHbIX pe3yabstaTos: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. JIaGopaTopHasi padora N9 (Ha BeIOOD):
— KauecTBeHHbIE peakliiy Ha OTAENIbHbIE KJIACChI OPraHUYECKUX BEIIECTB;
— KauecTBeHHBIN aHATU3 OPraHUYECKUX COSAMHEHUH 10 (PYHKITMOHAIBHBIM TPYIITIaM.

JlaGopaTopnasi pa6ora Ne9
«AneHTu(uKanMs OPraHuYeCKUX COCAMHEHUH OTACIbHbIX KJIACCOB)
Heab: 3akpennenue 3HaHUHM 0 MeToAax UACHTU(DUKAIINI OpraHUYEeCKUX COCIUHEHUH.
Kparkas Teopus:
I: Anpaeruipl 1 KETOHBI — KJIACC OPraHMYECKUX COeIMHEHUN COoAep KallluX albJIETHIHYIO U
KETOHHYIO I'PYIILY COOTBETCTBEHHO.
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R R R H
Keronnas rpynna AnpaerunHas rpymnma

R — ankuibHas rpynna
IHony4enmne:
1. Oxwucnenue cnupToB:

[O]
—_—

OH
RJ
OH
s
R R

2. BoccTaHoBieHHE KUCIOT:

0o 0
[H]
—_—
R OH R H
II: VYrmeBogsl — Kjacc OpraHU4ecKUX COEAMHEHUU. KapOOHWIBHYIO TPYIIY H
HECKOJIbKO THAPOKCWIBHBIX Tpynn. Ha3BaHue 3TOro kiacca COEJUHEHUH INPOUCXOIUT OT CJIOB

«CUAPAThI yrjiiepoaa».
METOZII)I MOJIYYCHHUA: U3 MIPUPOAHBIX HCTOYHHUKOB: CaXxapHas CBCKJIA, caxapHHﬁ TPOCTHHK.

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

Knaccudukanus yrneBooB
MoHocaxapuibl Jwncaxapuipl ITonucaxapupl
I'mroko3a Caxapasa Kpaxman
®pykro3a Jlakto3a emnronosa
OH OH OH O
0 OH
=
HO HO
OH OH OH OH
I'mroko3a ®pykTo3a
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HO O
OH

HO O

OH OH

HO
OH

OH

JlakTo3a

I11: KapOGoHOBBIE KHCIOTBl - KJacC OPraHMYECKUX COEIMHEHHH, MOJIEKYJbl KOTOPBIX
coJiepKatT OJJHYy WJIM HECKOJIBKO (DYHKIIMOHATBHBIX KapOOKCHMIBbHBIX Tpymn - COOH.
Hoayuyenne:
1. OKI/ICJIGHI/Ie aJII)IIeFI/IIIOB'

i - 1

Fnﬂponm coneit Kap6OHOBI>IX KHCJIOT:

0]
+ —_—
HCI )J\ +  NaCl
R ONa R OH
IV: benku - BBICOKOMOJEKYISPHBIC OPTAaHUYECKHE BEIIECTBA, COCTOSIIIME W3 ajbda-
AMHUHOKHCJIIOT, COEIMHEHHBIX B LIETIOYKY MENTUIHON CBSI3bIO.
O]
HoN
OH
AMMHOYKCYCHas KHCJI0Ta
(Fmatmn)
H,N 0

OH

IlentunHas cBs3b
OO6opyaoBanme: npoOUpPKH, MUIETKH OJHOPA30BbIE, dJIEKTPUUECKas IIUTKA.
PeakTuBBI: YKCYCHBI anbleruj, HUTpaT cepedpa, aMMHayHas BOJa YKCYCHas KHCIOTa,
BOJHBIM PAacTBOp Kpaxmajla, CIIMPTOBOM pacTBOp #0Ja, pacTBOpP THAPOKCHIA HATpUS,
pacTBop cyibdara Meu.
Xox pabdoThI:
Taba. 2.
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Ne | Urto nenanu? Yro YpaBHeHUE peakuu BriBoabl
HabOmoanu?
1 1. KauectBennas | Beimamaer CH3COH+AQ,[NH3].0=Ag + B Xoze
€aKIUs HA ATBJIETU/IBI | OCAJIOK €aKInuu Ha
peaitt Aeria N +CH3;COOH peait
cepebpa Ha CTEHKE
B npo6upky Hamuam 2
N CTEHKaX npoOUpKH
mia 1% pactBopa
POOUPKH. BBINA1aeT
Hutpata cepedbpa AGQNO
0caJioK cepedpa
3 M HEOOJILIIINMH
B BUJIC 3€pKaa.
MOPUHUAMHU JOOABUIH
10% ammuauyHyo BOAY
NH40H no monaoro
pacTBOpEHUS
oOpa3yrolierocs ocajaka
okcupa cepedpa. K
MOJIyY€HHOMY PacTBOPY
npuwiwin 1 mo.
YKCYCHOTO allbJIeTu/1a
Harpenu conepxumoe,
Bpainas npooupky
BOKPYT TUIAMEHU
HarpeBas He JIHO, a
CTCHKH.
2 | 2. KauecTBeHHas PactBop B XoJe
peaxius Ha Kpaxman OKpAIlINBaETC peaxiuu
o s B CUHHI Kpaxmajia c
B Bomnmli  pactBOp .
IBET. onom
Kpaxmana 00aBUIH
. oOpa3yercs
CIIUPTOBOM pacTBop
¥ KOMILITEKC
fona.
CUHETO IIBETA.
3 | 3. KauecTBeHHas 2CH3;COONa+H,S0, = B XoJe
aK +
peaxius Ha YKCYCHYIO TostBIseTes 2CH3COOH+Na,S04 peakuuu
KHCIIOTY. . THIPOJTN3a
pe3kmii  3amax .
. o COIIU YKCYCHOM
K natpueBoii conu YKCYCHOU
- KHCIIOTHI.
YKCYCHOM KHCTIOTHI.
Brinensiercs
KHUCJIOTHI(a1erar
JeTydJast
HaTpHsl), J0OABUIH
KOHIICHTPHUPOBAHHYIO yreyetas
CEPHYIO KUCIIOT xuciora.
pHYy Y [HosiBnsiercst
pe3Kkuit
pazapakaronu
1 3amax.
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4 | 4. buypeToBa peaxius HaN B X0J1e
(KauecTBeHHas peakius PacTEo o peakuuu
Ha OCJKH). P JIeHATypallun
K 1 M1 necie OKpauInBaerc HN + Cu(OH); —> 6
JTyeMOT0 4 s eJIKa B
pacTBopa Oerka (HoneTOBIi o MIPUCYTCTBUH
noymBaroT 1 mut 10 % HBeT MEIU PacTBOp
pacTBopa rUAPOKCHIA ’ HzN OKpaIINBaETCs
Hatpus (NaOH) u 2-3 N g, | B (buoneToBbIN
ka1 % 2 ? | nBer.
pactBopa cynbdara / 0\ /0—
meau (CuSQy). — v/ / .
—0 o—<
H,N NH,

OO0ummii BBLIBOA: B JIaHHOW Ja0OpaTOpHOM palboTe Mbl HAYYMIIUCh KAaYECTBEHHO OIPEACIUTH
pa3IMyYHbIe TUIIBI OPTaHUYECKUX COCTUHEHUN C MOMOIIBI0 KAYECTBEHHBIX PEaKIUM.
Bonpocel u 3axanus:

1. Hapucyiite nepBHUYHYIO, BTOPHYHYIO, TPETHUYHYIO CTPYKTpPHI OeTKa.

2. Yto Takoe OuyperoBa peakius?

3. B uém oTiMume KeTOHOB OT albAETH/IOB.

2. [IpakTHyeckue 3aJaHUs1 Ha COCTABJICHUE KaU€CTBEHHBIX PEAKINI 0OHApYKEHUS
OpPraHUYECKUX COCIMHEHUN

1.YcraHoBUTE COOTBETCTBHE MEXIY PpEarupyroIlMMH BEIIECTBAMHM M IPU3HAKOM
IPOTEKAoNed MEXIYy HUMH peakUUu: K KaKJOoW MO3UIMH, 0003HAUeHHOH OykBOM, moadepure
COOTBETCTBYIOLIYIO MO3ULIMIO, 0003HAUEHHYIO LU (POI.

1)
Pearupyroniue Benectsa [Tpu3Hak peakmn
A) 3THIIEHTTIUKOIb ¥ HATpUH 1) nosiBieHne pHOIETOBOIO OKpAIIMBAaHUS
b) 6enzanbaerua u ruapokcua meau (1) 2) oOpa3oBaHue IPKO-CUHETO PacTBOpa
B) OytuH-1 1 aMMuauHblii pacTBOp OKCUAA 3) obpazoBaHue 6€1I0ro 0caaKa
cepebpa 4) BeIZIeTIeHUE OECIIBETHOTO Ta3a
I') stunenrnukons u ruapokens meau (1) 5) obpazoBaHMEe KUPIUYHO-KPACHOTO OCAJIKA
2)
Pearnpyromme BemecTa [Tpu3Hak peaknmn
A) stunenraukons u Cu(OH), 1) obeciiBeurBaHe pacTBOpa
B) nenten-2 1 KMnO4 (H") 2) pacTBOpeHHE Ocajika ¢ 00pa3oBaHUEM
B) stanans u Cu(OH); CHUHETO0 pacTBOpa
I') nponien u Bry(BonH) 3) oOpa3oBaHue 6esoro ocaaka
4) BbIZICTICHUE Ta3a
5) obpazoBaHNEe KHPIMTUIHO-KPACHOTO OCAKa
3)
Pearupytoniue BemecTa [Tpu3Hak peakuuu
A) yKkcycHas KucioTta u Zn 1) pacTBOpeHuUE KENTOro ocajaxa
b) xnopun metunammonus u AgNO3(p-p) 2) BeIIENEHHE OECLBETHOIO Ta3a
B) mpomanosas xucnota (p-p) u KOH(p-p) 3) pacTBOpeHHE OCajKa U MOSBJICHUE CUHEH
I') 6yranaunon-1,2 u Cu(OH), OKpacKH pacTBopa
4) BUIMMBbIE MPU3HAKU PEAKIIUU OTCYTCTBYIOT
5) oOpazoBanme OEIOTr0 OCcaaKa
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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)

2. B HenmoAmucaHHBIX MPOOUPKAX HAXOMATCS: alleTallbJIETU/l, TeKCaH, BOIHBIC PACTBOPHI
TJTFOKO3BI U copOuTa. Kak ¢ moMoIpo 0JHOTO peakTHBa Paclo3HaTh 3TH BEIIecTBa?

Pa3znes 8 Xumus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBeKa
Tema. Xumus B ObITY U IPOU3BOICTBEHHOM /1eATEJIbHOCTH YeJIOBEKA

Koasbl popmupyembix komnerennmii: OK 01, OK 02, OK 04, OK 07
Koab! imunocTHbIX pesyabraroB: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

Keiic (¢ yderom Oyaymieil mnpodeccHOoHANbHOM [eATeNbHOCTH) Ha aHanu3 HH(pOpMauu o
IIPOU3BO/ICTBEHHOI JEATENFHOCTH YEJIOBEKa, CBSI3aHHOM ¢ MepepaboTKOi U MOJIyYeHHEM BEIeCTB,
a TaKKe ¢ 9KOJIOTUYECKOIT Oe30IIacCHOCTBIO.

Paznen 9. UccienoBanue 1 XuMUYeCKUIl aHAJIN3 00beKTOB OHOC(hepbI
Tema 9.1. OcHoOBBI 1a00pPaTOPHOIl NPAKTHKH B NPO¢ecCHOHATBHBIX JIA00PATOPUAX

Koabl popmupyembix komnerenumii: OK 01
Koawbl tuunocTHBIX pedyabstaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. JIaGoparopHas pabora «OCHOBBI JJAOOPATOPHON MPAKTHUKU.

2. TunoBsle pacyeTsl IO TEMATUKE IKCIIEPUMEHTA.

3. 33.Ila‘-H/I Ha BBIYHCIICHHUC CPCAHCTO 3HAYCHHA SKCIICPUMCHTAJIbHBIX JaHHBIX, ITIOTPCHIHOCTHU.

4. IlpencraBieHue pe3yJbTaToOB 3KCIIEPUMEHTa B pa3iauyHOW ¢opme (Tabmuna, rpaduk, oTyer,
TOKJIa, TIPE3CHTAITHS).

Tema 9.2. Xumnueckunii aHaIu3 Npod BOAbI

Koasl popmupyembix komnerenuuii: OK 01, OK 02, OK 07
Koawbl tuunocTHbIX pedyabstaTos: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36

1. Tect «CBoiicTBa U COCTAB BOZBI».
1. CaMoe pacrpocTpaHEHHOE BEIIECTBO Ha 3eMJie:
a) MeCoK
0) ruHa
B) BOJa
') KUCIOPO]
2. ®opmyna BOABI:
a) NO
0) H,O
B) H203
F) HOZ
3. MosnsipHast Macca OJTHOM MOJIEKYJIbI BOABIL:
a) 18
0) 18 r/mMmoiB
B) 18T
r) 32
4. XuMH4YecKasi CBA3b B MOJICKYJIE BObI:
a) MIOHHAas
0) KOBaJIeHTHas MOJIIpHAast
B) KOBAJIECHTHAs HEMOJSIPHAs
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') BOJIOPOJHAs

5. TemnepaTypa KUMEHUSI BOJIBI:
a)0°C
6)4°C
B) 100 °C
r) 200 °C

6. KakoBbI OCHOBHBIE CBOICTBA y BOJIBI:

a) MPO3PaYHOCTh, COJECHOCTh
0) HETOCTOSHCTBO (OPMBI, TEKYUECTb;
B) OCCIIBETHOCTh; MYTHOCTb.

7. YTo npoucxoauT ¢ BOJOW Ipu TeMueparype Huxe 0°C?
a) 3aKUIacT
0) ocTaeTcs B )KUJIKOM COCTOSTHUH
B) 3aMep3acT

8. UTo mpoucxoauT ¢ BOAOK IpU 3aMep3aHuun?
a) pacuupsieTcs
0) cxuMaercs
B) ocTaercs 0e3 M3MECHCHHIM

9. 1o xaxoit mpuuMHe Je1 HE TOHET?

a) TOHKUH

0) neryde BOJIbI
B) IIPO3pAYHBIi
I') KpacUBBIH

10. Coneprkanue BOI0Opo/ia B BOJIE:

a) 89%
0) 2%

B) 11%
r) 20%

11. B mpouecce B3auMoOJEHCTBUS JBYX BELIECTB 0O0pa30BalMCh THAPOKCUA Kajausl U
Boiopo. Kakue BemiecTBa BCTYNUIN B PeaKIHIO?
a) KaJui 1 BOJa;

0) OKCHJT KaJIMsl ¥ BOJIA;
B) KaJIMi U COJIsSiHAsl KUCJIOTA;
T') OKCHUJ] KaJIUS U COJISTHAsI KUCIIOTA.

12. BeiOepure BeliecTBa, ¢ KOTOPHIMH BCTYIAET B PEAKIMIO BOAA:
a) SO3
0) Cu
B) Na
r)C
1) SiO;

e) CuO

2. 3ananue «XWMHYCCKHIA COCTAaB BOJBI, THII BOABI M CIIOCOOBI €¢ TpHUMEHEHUs» (C
MCII0JIb30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).
1. Bona neHTpaan3oBaHHON CUCTEMbI BOJIOCHA0KEHHUS UMEET CIEIYIOIINE TOKA3aTeNH:
NpUBKYC - 2,5 6ana;
MYTHOCTb - 1,7 Mr/m;
3amnax - 3 6anna.
JlaliTe THTHEHNYECKYIO0 OLIEHKY OPTraHOJIENITHYECKUM CBOMCTBAM BOJIBI
2. Bona U3 apTe3uMaHCKoi CKBaKMHBI UIMEET CIIEAYIOIINE MTOKA3aTeIu:
cyxoi octarok - 1100 mr/m;
xJytopuabl - 250 mr/m;
cynbdatsl - 420 mr/i;
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¢Top - 1,3 mr/m;

HUTpATHI - 13 Mr/m;

xkene3o - 0,3 Mr/i;

JKECTKOCTbD - 7,8 MMOJIB/JI.

JlaliTe THTHEHUYECKYIO OLIEHKY XUMUYECKOMY COCTaBY BOJIBI
3. Boxa 13 BoJonpoBOIHOM CETH UMEET CIIEIYIOIINE MTOKA3aTeNH:

obmiee MukpooHOE urcio - 50 B 1 mur;

3amax - 2 6anuna;

OCTaTOYHBIN XJ10p - 0,4 Mr/m.

JaiiTe 3aKki1roueHre 0 BO3MOKHOCTH MCIOJIb30BaHUS BOJIBI JIsl IUTHEBBIX LEJICH.
4. Bona IeHTpaIM30BaHHOTO BOIOCHA0KEHUS IMEET:

ob1ree MUKpoOHOE uncio - 86 B 1 mur;

ocTaTo4HsbIi xjop - 0,1 mr/m.

JlaiiTe rUTHEHNYECKYIO OIIEHKY BOJIbI B SMTUAEMHOIOTMYECKOM OTHOIICHUN

3. IIpaKkTHKO-OPHEHTHPOBAHHbIE TeOPeTHYECKHE 3aJIaHUsl Ha COCTaB BOJbI U CIIOCOOBI
BBIPQXCHHS KOHIICHTPALMHA, W TIepecyeT KOHICHTpAlui (C HCIIOIB30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).
3amanue 1. KoHTposb kauecTBa MUTHEBOM BOJIBI
3amanue 2. Kak OolleHMBAIOTCS OPraHOICITHICCKHUE CBOMCTBA BOIBI

4. JlabopaTopHas padoTa Ha BEIOOD:

— OumcTKa BOBI OT 3arpsI3HEHUIA;
— Onpenenenre pH BoabI U €€ KUCIIOTHOCTH;
— Ompenenenue >KECTKOCTH BOJIbI M CITIOCOOBI €€ YCTPaHCHHS

Tema 9.3. XuMn4ecKknii KOHTPOJIb Ka4eCTBA NPOAYKTOB NUTAHUSA

Koasl popmupyembix komnerennuii: OK 01, OK 02, OK 07
Koawbl muunocTHbIX pe3yastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36
1. Tect «Opranuyeckre U HEOPraHUYECKHUE BEIIECTBA, BXOSIINE B COCTAB MIPOTYKTOB
MUTAHUSD.
1. Butamun «B2» OTCYyTCTBYET B MPOAYKTaX:
A. Monoke
b. s6noxax
B. xedupe
I'. ceipe
2. IInmeBbIM UCTOYHUKOM BUTaMUHA «B6» siBisieTcs:
A. ppiba
b. msco
B. neuenn
I'. noxconHeunoe Macio
3. CyroyHast ToTpeOHOCTH 3JJOPOBOTO YEJIOBEKA B )KUIKOCTH COCTABIISACT (B JIUTPAX):

4. I[J'I}I HpO(I)I/IJIaKTI/IKI/I TUIIOBUTAMHMHO30B B 3HMHE-BECECHHHH nepuona MpoOBOIAAT
HCKYCCTBCHHYIO BUTAMUWHHN3alWIO0 HAITUTKOB Yalll€ BUTAMUHOM:
A A

R
Haw

56



5. OCHOBHBIMU MUCTOYHUKAMHU KaJIbIIMS B TUTAHUU YEJIOBEKA SIBISIOTCS:
A. MOJIOKO
. kepup
. ppiOa
. TBOPOT
6. OCHOBHBIMU HCTOYHUKAaMU BUTaMUHAa P sBIsAIOTCS:
. YepHasi CMOpOJIMHA
MSICO
. LUTPYCOBBIE
. baHaHbI
7. OCHOBHBIM UCTOYHHKOM BUTAMHHA A - PETHUHOJIA SIBIISETCS:
. pBIOUIA KUP
. MacJIO CJIIMBOYHOE
. aina
. MOPKOBb
. TIepell CJIAIKUIA KpacHBII
8. IlpoayKThI sIBIISIIOIIMECS UCTOYHUKOM BUTamMuHa C:
. YepHasi CMOpOJIMHA, IIUTPYCOBbIE
. TIIIEHUYHBIN XJ1€0
. ICYCHb
. KpYIIBI
9. [IponykTsl, OOraTeie yriaeBoaaMu:
. CBIp ¥ CM€TaHa
. MOPKOBB U THIKBa
. MSICO U OpEXU
. TpUOBI U pacoib
10. Kakue Bemecrsa HE Bxogar B coctaB mumu?
. BUTAMUHBI
. 6enku
. JKENTKU
. YTJI€BOJIBI
11. Kakue BeniectBa NpuaarOT CIajKuil BKyC IPOIyKTam?
. benku
. JKUPBI
. YTJIE€BOIbI
. BUTAMUHBI
12. OcHOBHbIE NUIIEBBIE BELECTBA — ATO
. OeNKy, MUKPO3JIEMEHTHI, BUTAMHUHBI
. OeNKH, )KUPHI, OBOIITH
. OeNKH, JKUPBI, YTIEBOIbI
. pp10a, PpyKTHI U OBOIIH
13. Kakoe 3HaueHHeE Ui OpraHu3Ma UMeeT Kele30?
. Y9acTBYyeT B 00pa30BaHUM KOCTHOW TKaHM;
. HE0OXOIUMO TSI IeATEIbHOCTH HEPBHOM CHCTEMBI;
. yUacTBYeT B 00pa30BaHUU TeMOTI00MHa KPOBH;
. YUaCTBYET B PETyJIIMPOBAHUH BOJHOTO OayaHca.
14. Kakue nmpoyKTbl 60raThbl Kanbluem?
A. MOJIOYHBIE
b. mscHble
B. x1e600ynouHbIe
2. IIpakTHKO-OPHMEHTHUPOBAHHbIE 3aJaHUS 10 KYJIMHAPHON TEMATHKE.
1. UToOBl MpUrOTOBUTH MOJIOYHBIH KOKTEWJIb, B MUKCEp MOJOXKHIM 250 T MOpPOXEHOTro
xupHOCThIO 10% 1 noGaBunu 350 r Mojoka kupHOCThIO 6%. OmnpenenauTb MPOLEHT KUPHOCTH B
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[IOJIy4YEHHOM KOKTEHIIE.

2. beHzoar HaTpusi — HaTpHUEBask COJIb OCH30MHOM KHCIIOTHI — UCIIOJIb3yeTCS KaK KOHCEPBaHT
B TPOM3BOJCTBE Ta3WpOBaHHBIX HAMUTKOB. Ompenenute Maccy OCH30WHONW KHUCIOTBHI, KOTOpas
npopearupyeT ¢ 100 rpammamu 10%-ro pacTBopa rHApPOKCHAA HATpHsl ¢ 0Opa3oBaHueM OeH30aTa
HaTpHs.

3. Ilpu BbIIIeUKe U3JIETUNA U3 TECTAa MUTHEBYIO COMY «TacAT» ykcycoM. PaccuuTaiite, kakas
Macca 9%-HOoro pacTBOpa yKCYCHOUM KUCIIOTBI TOTPEOYETCS ISl «TallleHUs» MTUTHEBOW COJIBI MacCOi
10r.

4. B pOMBIIIJICHHOCTH MIPH CIIUPTOBOM OposkeHUH 360 Kr IIFOKO3BI MOJTYYaloT MUIIEBOM
STUIIOBBIN cniupT. Paccunraiite maccy oOpa3yromierocs npoaykra.

5. B BUHOAENWM UCHONB3YeTCS CIHPTOBOE OpoKeHHe TIoK03bl. CKONBKO 3TaHona (B T)
MOJIYYUTCS, €CJIM Ha peakluio 3aTpayeHo 360 T rIroKo3bl, a BEIXOJ NpoayKTa coctaBiisteT 80%.

6. AHAHACOBYIO OCCEHIMIO TMOJY4YalOT U3 3(Qupa, COACPXKAIETO OJHOOCHOBHYIO
KapOOHOBYIO KHCIIOTY, Ha HeWrpanuzauuio 0,37 r xotopoii TpeOyercs 10r 2%-nHoro pactBopa
ruapokcuaa Hatpus. Onpenenure GopMyiry KapOOHOBOW KUCIIOTHI.

7. Ilouemy pacTUTENbHbIE Macia TJIaBHBIM OOpa30M HCIHOJB3YIOTCS HJSl MPUTOTOBIICHUS
XOJIOJIHBIX 3aKYCOK (cajaToB, BUHEIPETOB, OBOILIHOM UKpHI)?

8. lnst oGxapuBaHus PHIOBI IPUMEHSIIOT MOJCOTHEUHOE WU OJIMBKOBOE Macio. [Touemy mist
ATOM LENIM HE UCTOIb3YIOT TBEPbIC )KUBOTHBIE KUPbI?

9. IlpuunHa MPOTOPKIOCTH CIMBOYHOTO Maciia - MOsBJICHUE B HEM CBOOOIHON MacisHOMN U
JPYTUX HHU3KOMOJIEKYJSIPHBIX KHCIOT. JlJis yCTpaHEHHs MPOTOPKJIOCTH Maciio MPOMBIBAIOT
pacTBOPOM MUTHEBOI cofibl. COCTaBbTE ypaBHEHUE MPOUCXOISIICH MTPH STOM PEAKIIUU U OOBSICHUTE
MPUYHHY YCTPAHEHUsSI TOPHKOTO BKYyCa.

10. Ilpu Bapke kucenedd u3 (GPYKTOB MPOUCXOAUT KHUCIOTHBIM THAPOIU3 Kpaxmana.
CocraBbpTe ypaBHEHHE 3TOM peaKkiuy.

11. Caxap - nmpekpacHoOe CpeJCTBO AJIsi OBICTPOrO BOCCTAHOBIJIEHUS CHJI. YK€ uepe3 mojdaca
nocie npuéma B MHILY HaYMHAETCs MOCTYIJIEHHWE B KPOBb MPOIYKTOB T'Mpoiu3a caxapa. JlaiTte
XMMHUYECKOE Ha3BaHue caxapa. CocTaBbTe ypaBHEHUE THAPOIN3a U HA30BUTE MPOAYKTHI PEAKIUU.

12. B mpousBojCTBE NMUBAa M CHUPTA, a TaKXkKe B XJEOONEUYEHHWU HCHOJB3YyeTCsl 0coboe
cBOICTBO yrieBooB. Kakoe 3To cBoiicTB0? CocTaBbTE ypaBHEHUE NPOUCXOIALIEH pEaKLIUH.

13. ConeHue OrypuoB M KBAllICHHE KalyCThl HEBO3MOXXHO 0O€3 3TOro BHAA OpOKECHUSI.
HazoBute ero, cocraBbTe ypaBHEHHE IpOUCXOJdlled peakuuu. JlaiiTe HazBaHHWE NPOAYKTaM
peakuuu.

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

15. Ilouemy npoOUCXOIUT MOAHITHE TECTA MPU 100ABICHUU JPOKKEI?

3. JIaGopaTopHas padota (Ha BEIOOD):

— OOHapyxeHue HUTPATOB B MIPOIYKTaX MUTAHMUS,
— HccnenoBanue mpoayKTOB MUTAHKS HAa HAIUYUE YTIIEBOAOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJM4He YTJIEBOJOB (Kpaxmall, TJII0K03a, caxapo3a).

Tema 9.4. Xumuyeckunii aHAJIU3 P00 NOYBbI

Koas! popmupyembix komnerenuuii: OK 01, OK 02, OK 07
Koasbl tuunocTHbIX pedyastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36
1. Tecr no Teme «XUMHUYECKHI COCTaB HEOPTaHMYECKUX M OPTaHMYECKUX YJ0OpEeHUI».
1. Yro siBisieTcs ChIpbeM JJIs1 TPOU3BO/ICTBA a30THBIX y100peHUit?
A) amaTuThl
b) u3zBectHsk
B) npupoHslii ra3
I') xayuyk
2. Uto siBIIsSIeTCSL CBIPHEM ISt IPOU3BOACTBA (PochOopHBIX yrnoOpeHuit?
A) U3BECTHSIK
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b) :xene3nas pyna
B) nedtp
I') amatutel
3. Kakue 13 MuUHepanbHbIX yI0OpEHUH SBISIFOTCS TPYIHOPACTBOPUMBIMU B BOJE?
A) a3oTHBIE
b) xanuiinbie
B) docthopusie
I') komIIeKCHBIE
4. K xanuifHbIM y10OpEHUSM OTHOCSTCS. .
A) XJIOPUCTBINA KaJIHHA
B) cynbdar xanus
B) cynepkanuit
5. K dpochopubiM y100peHUsIM OTHOCSTCHL. ..
A) cynepdocdar
b) cynedat dpochopa
B) ammodoc
6. B xakoif 13 map npecTaBieHbl yI00pEeHUs, COAEPKAIINe MUHUMAIBHOE U MAKCUMAJIbHOE
coJiepkaHue azora?
A) NH4Cl, NH4NO3
B) NH4N03, NaN03
B) (NH4)2S04, CO(NHy),
F) NaNO'g,, CO(NH2)2
7. YKaxuTe KaluitHoe ya00peHue ¢ HauOOJIbIINM COJIEP)KAaHUEM KaJIus
A) KNO3
b) K>S0,
B) KCI
') KCI-NaCl
8. Kakoe u3 nepeynciieHHbIX yI00peHHit aBiseTcs: GU3HOIOTHUECKU MIETOUYHBIM?
A). NH4NO3
b) NaNOs
B) (NH4)2SO04
I') KCI
9. Kakoe u3 nepe4ynciieHHbIX YI00OpEHUH SBIAETCS (PU3UOTOTUUECKUA KUCIIBIM?
A) Ca(NOs),
b) NH4NOs
B) NH,CI
I') KNO3
10. Ykaxwure, Kakoe U3 MPUBEICHHBIX yIOOPEHHI SIBIISIETCS aMUIHBIM?
A) NH3
b) NH4NO3
B) NH4CO3
') (NH4).CO
11. IMoua ¢ pH KCI 5.75 umMeet cTeneHb KUCIOTHOCTH ...
A) cunbHOKHUCTAs
b) cpennexucnas
B) cnabokucnas
') 6nu3kas kK HEUTpaIbHON
J1) HeliTpanbHas
2. 3aganne «B3anMOCBs3b cOCTaBa IMMOYBEI, THIT ITOYBEI M €€ Ha3HAYCHUS .
1. BepxHuii IJ10JOPOIHBIHI CJI0M 36MJIU - 3TO
a) TIuHa
0) mouBa
B) JPECHAX
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2. eperHoi — 310
a) [lepenpeBmivie TUCThS, MOTUOIINE PACTEHUS U KHBOTHBIE
0) pacTeHus U )KUBOTHBIC
B) KOPHU PACTCHUI
3. BepxHuii 171010pOIHBIN CIION 3eMJIA — 3TO
a) rIuHa
0) mouBa
B) JPECHAX
4. CocTaB NOYBHI:
a) IECOK, MUKPOOPTaHU3MBI, TIEPETHON
0) BO31yX, BOJa, MECOK, IEPErHON, TTIMHA
B) IIECOK, MTEPETHOH, IIINHA
5. OCHOBHOE CBOMCTBO MOYBBI — 3TO:
a) COJIOHYaK
0) BOJIOIIPOHUIIAEMOCTh
B) IIJIOJIOPOIHE.
3. JlabopaTopHas padora (Ha BEIOOD):
— OOHapy>KeHHEe HEOPTaHUYECKUX MPUMECei B MPOOax MOYBHI;
— Onpenenenre pH BogHOW BBITSHKKH ITOYBBI, €€ KHCIOTHOCTH H IIEITOYHOCTH.

Tema 9.5. UcciienoBanue 00bekToB 0nocgepbl
Koasl popmupyembix komnerenumii: OK 01, OK 02, OK 04, OK 07
Koawbl muunocTHbIX pe3yastaros: JIP 3, JIP 5, JIP 9, JIP 13, JIP 22, JIP 24, JIP 26, JIP 29, JIP 30,
JIP 36
VY4eOHo-Hcceae10BaTeNIbCKUI IPOEKT B 00JIaCTH MCCIIEN0BaHNs 00BEKTOB OUOC(hEpHI.
Bo3MokHBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocraBa MUHEPAIBHON BOJBI U PEKOMEHIALINH I10 €€ MCIOJIb30BAHMUIO.
2. UccnenoBanue pa3pylaroliero AeHCTBHs IPUPOTHON BOJIBI HA CTPOUTEIbHBIC MaTepUAIIbI.
3. CocraBiieHHe  TPOEKTa  I[BETHUKA/OTOpoja/caja B 3aBUCMMOCTH  OT  COCTaBa
POaHAIM3UPOBAHHBIX MOYB.
4. CocraBieHnue cOalaHCUPOBAHHOTO MEHIO Ha JEHb (HENENI0) B 3aBUCHUMOCTH OT COJEp>KaHUs
XUMHUYECKHX MaKpO U MUKPOAJIEMEHTOB B NPOJYKTaX MUTAHMUS.
5. UccnenoBanue kauecTBa NUTHLEBOM BOJEI.
6. VccnenoBanue npoO BOJONPOBOAHOM BOABI HAa IPEAMET YCTPAHEHHS AKECTKOCTH.
7. YcTpaHeHue )KEeCTKOCTH BOJIBI B CEITbCKOXO03MCTBEHHOM €SI TEIbHOCTH
8. OuncTka BOABI OT 3arpsA3HEHUM
9. Onpenenenrie pH BOJBI U €€ KUCIOTHOCTH
10. OnpeneneHue xKecTKOCTU BOJIbI U CIIOCOOBI €€ YCTpaHEHUs
11. OOHapyxeHHe HUTPATOB B MPOIYKTaX MUTAHUS
12. UccnenoBanue NpolyKTOB MUTAHUS HA HAJIMYKE YIIEBOAOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJM4He YTJIEBOJOB (Kpaxmall, TJIF0K03a, caxapo3a)
13. O6HapyxeHne HeOpraHMYECKUX MpuMecel B po0ax MOYBkI
14. Onpenenennie pH BOAHON BBITSIKKHY MTOYBBI, €€ KUCIOTHOCTH U IIEJIOYHOCTH
15. Tlorenyienne kIMMarTa U BHICBOOOXKI€HUE Ta30BBIX THIPATOB CO JIHA OKEaHa.
16. byymme MaTepualbl U aBUa-, MallluHO- U TPHUOOPOCTPOCHHUS.
17. HoBble MaTepHualibl Uil COTHEYHBIX OaTapei.
18. JIekapcTBa Ha OCHOBE PaCTHTEIBHBIX IIPENapaToB
19. KoHnTposip kauecTBa TEXHHUYECKOW BOJBI Pa3sHBIX BHJIOB B COOTBETCTBUM C METOJUKAMH IO
I'OCT.
20. Cozanue 1eKOPaTUBHOU IITYKATypPKH.
21. [IurMeHTHI B U3IEINUSIX U3 CTEKIIA.
22. OneHka COCTOSIHUSI BO3[yXa paboueld 30HBI CHenuanucra (TEXHOJIOra, CTPOUTENS U T.II., C
y4eToM 00JacTh Npo(ecCHOHANBHON AEATENbHOCTH) B COOTBETCTBUM C HOPMAaTHBHBIMU
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JIOKyMEHTaMH

23. XJ10p B )KM3HU YEIOBEKa

24.Mox B 5KHU3HY YenOBeKa

25. BogopogoMoOmimu — miar B Oyayiee
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3. KPUTEPUU OLHEHKH

3.1. Kputepuu oueHKH YMEHH I BbINOJHEHUS] HPAKMUYUECKUX padom:

Kpurepuit OneHka B )KypHal
Bepnoe pemenune 51-100 % 3a4TECHO
ITpaBunbHOe pemenue 0- 50 % HE3a4TEHO

3.2. Kputepuu oueHKH pe3yJbTaTOB MeCMUPOSAHUA:

Kpurepuit OrneHka B )KypHas
He menee 90% npaBuibHbBIX OTBETOB S)
70-89% mpaBUIBLHBIX OTBETOB 4
50-69% npaBUIBLHBIX OTBETOB 3

3.3 Kputepuu oueHKH 3HAHUH NyTeM YCIMHO20 U (PPOHMATILHO20 Onpoca:

Ounenka 5 (omauuno) BBICTABISETCS CTYIAEHTaM, OCBOMBIIMM BCE€ IIPEIyCMOTPEHHbIE
npodeccuoHaabHble U O0IIMe KOMIETEHIIMHM, OOHAPYXHUBIIUM BCECTOPOHHEE, CUCTEMAaTHYECKOe U
riy0oKoe 3HaHWE Y4eOHO-POrPaMMHOTO MaTepualla, yMEHHE CBOOOJHO BBITIOJHSTH 3alaHUs,
IPEJYCMOTPEHHbIE IPOrpaMMOM, YCBOMBIIMM OCHOBHYIO U 3HAaKOMBIH C JIOMOJHUTEIIbHON
JUTEPaTypoi, PEKOMEHJIOBAHHOW IpPOrpaMMOM, INPOJEMOHCTPUPOBABIIUM YMEHHUE MPUMEHSThH
TEOPETUYECKHE 3HAHMS JAJs PELIeHHs MPAaKTUYECKUX 3373y, YMEIOIIMM HAaXOJIUTh HEOOXOAUMYIO
nHPOPMAIIMIO M UCHOJNB30BaTh €€, a TaKXKe YCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX ITOHSITHA
JUCLUIUIMHBL, TPOSBUBLIMM TBOPUYECKHE CIIOCOOHOCTH B MOHMMAHHUHM, U3JI0KEHUU U MCII0JIb30BAaHUU
y4eOHO-TIPOrPaMMHOT0 MaTepHara.

Onenka 4 (Xopouio) BbICTaBISIETCS CTYACHTAM, OBJIAJIEBIINM OOIIMMU U NPO(eCcCHOHAIBHBIMU
KOMIIETEHIUSIMH, TPOJIEMOHCTPUPOBABIINM XOpOIIEEe 3HAHHME Y4e€OHO-NPOrpaMMHOI0 MaTepuala,
YCIIEIIHO BBINIOJIHAIOIIAM TPEAYCMOTPEHHBIE B IPOrpaMMeE 3aJaHus, YCBOUBIIMM OCHOBHYIO
JUTEPaTypy, PEKOMEHJOBaHHYIO B MpOrpamMMme, a TaKKe MOKa3aBIIMM CHCTEMaTHYECKHUI xapaktep
3HaHUI MO AUCHUIUIUHE, CIIOCOOHBIM K UX CAMOCTOSITEIbHOMY TOMOJHEHNUIO M OOHOBIICHHUIO B X0J1€
nanpHenne yaeoHoi paboThl U po(heCcCUOHATBHON eI TENbHOCTH.

Ounenka 3 (yooenemeopumenvno) BBICTABISETCS CTYAEHTaM, OOHApYXUBIIMM 3HaHUE
OCHOBHOT'0O Y4eOHO-IIPOrpaMMHOI'0 MaTepuaia B 00beMe, HEOOXOAMMOM I JalibHelIIel yueOnl u
npeacrosiiei  paboThl MO  CHEUUANbHOCTH, CHPABISIONIEMYCS C  BBINOJHEHHEM 3aJlaHMi,
NPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIM C OCHOBHOW JIUTEPATypOi, PEKOMEHIOBAHHOM
IIPOrpaMMOi, OMYCTUBUIMM TOIPEHIHOCTH B YCTHOM OTBETE€ M IIPU BBINOJIHEHWM 3aJaHui, HO
o0aiarouM HEOOXOAUMBIMHU 3HAHUSAMHU JJIS UX YCTPAHEHHS IOJ PyKOBOJICTBOM IIpernojaBaTes.
OOmue u mnpodeccHOHATbHbIE KOMIIETEHLIMH Yy TaKuX CTYAGHTOB C(HOpPMHUPOBAaHbI JHOO
cOpMHUPOBAHbl YAaCTUYHO U HAXOIATCA HA CTaAUM (QOPMHUPOBAHUSA, HO TOJ PYKOBOACTBOM
npernoiaBaTens Oy1yT NOTHOCTHIO CPOPMUPOBAHBI.

Ouenka 2 (neyooenemeopumenvno) BbICTABISETCS CTylE€HTaM, OOHapY>KUBLIUM IMPOOEIbI B
3HAaHUSAX OCHOBHOT'O y4eOHO-ITPOrpaMMHOT0 MaTepuaa, JOMyCTUBIIUM MPUHIUITHAIBHBIE OIIHMOKH B
BBITIOJTHEHUM TPEAYCMOTPEHHBIX TPOrpaMMOM 3afaHuii, eciu oOume U npodeccuoHaIbHbIE
KOMIIETEHIIMH He C(OPMHUPOBAHbI, BUIBI MPO(ECCHOHAIBHONW AEATENIbHOCTH HE OCBOCHBI, €CIIU HE
MOTYT IPOAOKUTH O0yUeHHE WM MPUCTYNUTD K MPo(eccroHabHOM AeSITENbHOCTU 10 OKOHYaHUU
TEXHUKyMa 0€3 TOTIOJIHUTENbHBIX 3aHATUH 110 COOTBETCTBYIOIIEH AUCITUTIINHE.

3.4 Kputepuu olleHKH 3HAHUH NyTeM HUCLMEHHO20 ONPOCA:

OueHka 5 (omauuno) BBHICTABISIETCS CTYIAEHTaM, OCBOMBIIMM BCE IPETyCMOTPEHHBIE
npodeccuoHaIbHbIE M O0IMEe KOMIIETEHIIMN, OOHAPYKHUBIIUM BCECTOPOHHEE, CHCTEMAaTUYecKoe U
ry0oKoe 3HaHUE Y4eOHO-POrpaMMHOIO MaTepuallia, YMEHHE CBOOOJHO BBINOJHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPaMMOW, YCBOMBIIMH OCHOBHYKO M 3HAaKOMBIM C JONOJHUTEIBHOM
JUTEPATypOl, PEKOMEHJIOBAHHOM MpPOrpamMMoil, NPOAEMOHCTPUPOBABILIUM YMEHUE IPUMEHATH
TEOPETUYECKHE 3HAHUS U PELICHUS NMPAKTHMYECKHX 331a4, YMEIOUIUM HaXOIUTh HEOOXOIUMYIO
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uH(GOPMAIIMI0O M HCIOJIb30BaTh €€, a TaKKe YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX ITOHSITHI
JUCIHUIUIMHBI, TPOSIBUBIIMM  TBOPYECKHE CIOCOOHOCTHM B IMOHMMAHUH, HW3JIOKEHUH U
UCIIOJIb30BaHUH YUE€OHO-TIPOTPaMMHOI0 MaTepHaa.

Ounenka 4  (xopowio) BBICTABJISETCA  CTYACHTaM,  OBJIAJICBIIUM  OOIIUMH U
npoeCCHOHATBHBIMI  KOMIIETCHLUSAMH, IMPOASMOHCTPHPOBABIINM XOpOlIee 3HaHUE Y4eOHO-
MPOrpaMMHOT0 MaTepHuaa, yCIEUIHO BHIIOJHSIOIUM IPeIyCMOTPEHHBIE B MpOrpamMme 3aJaHus,
YCBOMBILKMM OCHOBHYIO JIUTEPATypy, PEKOMEHJIOBAaHHYIO B IPOrpaMMe, a TakKe I10Ka3aBIIMM
CUCTEeMAaTUYECKUN XapakTep 3HAHUNA MO JTUCIUIUIMHE, CIOCOOHBIM K HX CaMOCTOATEIbHOMY
MOTIOJTHEHUIO U OOHOBIIGHHUIO B XOJ€ JalbHEWIeH ydeOHOoW paboThl M MpodeccHOHATBHON
JESTEIbHOCTH.

Onenka 3 (yooenemeopumenbro) BBHICTABISACTCS CTyJCHTaM, OOHApY)KUBIIUM 3HAHUE
OCHOBHOTO y4€OHO-IIPOrpaMMHOr0 MaTepuana B 00beMe, He0OX0UMOM ISl AalibHEe el yueObl u
npeacTosieil  paboThl 1O  CIEMUATBHOCTH, CIPABISAIONIEMYCS C  BBIIOJIHEHHUEM 3aJaHuH,
MPEyCMOTPEHHBIX MPOrpaMMOii, 3HAKOMBIM C OCHOBHOH IUTEPaTypoil, PEKOMEHIOBaHHOMN
IPOrpaMMOi, AOMYCTUBIIMM MOIPEUIHOCTH B YCTHOM OTBETE W NPHU BBINOJIHEHUU 33JaHUNA, HO
00JaaomuM HeoOXOMMBIMU 3HAHUSMU JJISl UX YCTPaHEHHs MO PyKOBOJCTBOM IpernojaBaTes.
Ob6mme wu mpodeccHoHATbHBIE KOMIIETEHIIMA Yy TaKWX CTYAEHTOB C(OPMHPOBAHBI JTHOO
cOpMUPOBAaHBl YAaCTHYHO W HAXOAATCS Ha cTagud (OpMHpOBaHHUS, HO IMOA PYKOBOJICTBOM
npernoaBaress OyayT HOTHOCTHIO C(hOPMUPOBAHBEI.

Ouenka 2 (HeyooenemeopumenbHo) BHICTABISETCS CTYACHTaM, OOHAPY>KUBIIUM TPOOEIBI
B 3HAHMAX OCHOBHOTO Y4YE€OHO-IPOTPAaMMHOTO MaTepHaia, JAONYCTHBIIMM TNPUHIMITHAIBHBIC
OMIMOKM B BBINOJHEHUH TPEIYCMOTPEHHBIX MPOrpaMMoOi  3aJaHuii, eciu oomue u
npodeccroHaIbHBIE KOMIIETCHIIMU HE ¢(hOPMUPOBAHBI, BHJIBI TPO(HECCHOHATBHON eI TETHbHOCTH HE
OCBOGHBI, €CIIM HE MOTYT MPOAOKUTH OOy4eHHEe WIM NPUCTYNUTh K MNPOPecCHOHATBHON
JEeSITeIbHOCTH 110 OKOHYaHWM TEXHHKyMa 0e3 JONOJHHUTENBHBIX 3aHATHH MO COOTBETCTBYIOIICH
TUCITUTLINHE.

3.5 Kputepun oneHNBaHus JIa0OPATOPHBIX padoT

Onenka «5» CTaBUTCS, €CIIM Yy4YalllMiCs BBINOJHSET paboTy B TOJHOM OOBEME C
coONIIOJIeHEeM  HEOoOXOAMMOM  IOC/e0BAaTeIbHOCTH  TPOBEJIEHHUs ONBITOB M HU3MEPEHHUH;
CaMOCTOSITENIHO U PAllMOHAIHHO MOHTHPYET HE0OX01uMoe 000py/I0BaHUE; BCE ONBITHI TPOBOJIUT B
YCIOBUAX M PEXHMax, OOECHEeuMBAIONIMX MOJYYEHHWE NPAaBUIbHBIX pPE3yJIbTaTOB M BBIBOJIOB;
coOnromaer TpeOoBaHMS NpaBUJ O€30MaCHOCTU TPyJda; B OTYETE MpPaBWIBHO M aKKypaTHO
BBIMOJIHSAET BCE 3aMUCH, TaOJMIbI, PUCYHKH, YEpPTEKH, TpadUKH, BBHIUMUCIEHUS; MPABUIBHO
BBITIOJIHAET aHAIU3 MOTPEMTHOCTEN.

Ounenka «4» cTaBUTCA, €CIM BBINOJIHEHBI TPEOOBAaHUS K OLIEHKE «5» , HO OBLJIO JOMYIIEHO
JIBa - TPU HEJIOUETa, HE OOoJIee OJTHON HErpyOOil OIIMOKY U OJTHOTO HEI0uETa.

Ounenka «3» craBuUTCS, €ciau paboTa BBHIIOJIHEHA HE MOJHOCTBIO, HO 0OBEM BBIIOJHEHHOM
YacTH TaKOB, IMO3BOJISAET MOJYYUTh MPABHIILHBIC PE3yNIbTaThl U BBIBOJBI: €CIIM B XOJI€ MTPOBEACHUS
OTIbITAa U U3MEPEHUN ObUIN JIOMYIIEHBI OITHOKH.

Ouenka «2» CTaBUTCs, €CIIM paboTa BBITIOJHEHA HE IMOJHOCTBIO M 00BEM BBITOJHEHHON
4acTH paboOThl HE IMO3BOJSET CJeNaTh NPAaBWIBHBIX BBIBOJOB: €CIM OIBITHI, H3MEPEHUs,
BBIYHUCIICHHSI, HAOJIOICHUS TIPOU3BOIMIIUCH HEMTPABUIIHHO.

3.6. Kommieke KpuTepreB OLEHKH JUYHOCTHBIX Pe3yJIbTATOB 00y4AIOMIMXCS:

—  JIEMOHCTpaIlHs UHTepeca K OyyIiei mpodeccuu;

—  OIICHKAa COOCTBEHHOT'O MPOJBUKCHUS, TUIHOCTHOTO PA3BUTHUS;

—  TOJIOKUTENIbHAS JIMHAMHUKA B OPraHU3allMd COOCTBEHHOW Y4eOHOW ICSITEIBHOCTH II0
pe3yJibTaTaM CaMOOIICHKH, CAMOAHAIIN3a U KOPPEKIIUH €€ PEe3YIIbTaTOB;

- OTBECTCTBCHHOCTH 3a pE3yibTaT y‘IeGHOﬁ ACATCIIbHOCTHU u IIOATrOTOBKHN K
npo(ecCHOHANLHOM e TeNIbHOCTH;

—  TPOSIBJICHUE BBICOKOMPOPECCHOHATBHOM TPYIOBO# aKTHBHOCTH;

63



—  y4acTHe B UCCIIeIOBATEIIbCKOW U MPOEKTHOM paboTe;

— ydacTHe B KOHKypcax Ipo(ecCHOHaIbHOIO MacTepCTBa, OJIMMIIMAAAX IO Ipodeccuw,
BUKTOPHMHAX, B IPEAMETHBIX HEACIIAX;

— coOirofieHne STHUYECKUX HOpPM OOIICHHMS NpPHU B3aWMOJCHCTBHM C OOydYarolIMMUCH,
npenoaaBaTesiMu, MacTepaMHu U PYKOBOAUTEIAMU IPAKTUKHY;

—  KOHCTPYKTMBHOE B3aMMOJEHCTBHE B yUeOHOM KOJUIEKTUBE/OpHUraje;

—  JIEMOHCTpAIMs HABBIKOB MEXJIMYHOCTHOTO JEJI0BOT0 OOLIEHHSI, COLMAIIBHOTO UMUK,

— TOTOBHOCTb K OOLICHMIO M B3aUMOJECHCTBUIO C JIOABMHU CaMOr0 Pa3HOro CTaTyca,
STHUYECKOU, PEIUTMO3HON MIPUHAAJIE)KHOCTH U B MHOIOOOPa3HbIX 00CTOATENILCTBAX;

—  c(hopMUPOBAHHOCTH IPAKIAHCKON MO3HIINH; YIACTHE B BOJIOHTEPCKOM JIBHKCHHH;

—  IPOSABICHHE MUPOBO33PEHUYECKHX YCTAHOBOK HA FTOTOBHOCTH MOJIOABIX JIFOAEH K paboTe
Ha Oiaro OTeuecTBa;

—  TPOSIBICHHE IPABOBOIM aKTHBHOCTH M HAaBBIKOB IIPABOMEPHOTO IOBEJIECHUS, YBAXKECHUS K
3akony;

— OTcyTcTBHE (DAaKTOB TPOSIBICHUS MJICOJOTHH TEppopU3Ma M 3KCTPEMHU3Ma Cpelu
00y4aromuxcs;

— OTCYICTBHE COIMAJBHBIX KOH(UIMKTOB cCpelu OOYyYalolmMXcs, OCHOBAaHHBIX Ha
MEXHALMOHAIbHOW, MEKPEIUTHO3HON IT0YBE;

— y4acTH€ B peajli3allMM IPOCBETUTEIBCKUX IIPOrPaMM, ITOMCKOBBIX, apXEOJIOTHYECKUX,
BOCHHO-UCTOPHUYECKUX, KPAEBEAUECKUX OTPSAAAX U MOJIOJEKHBIX 00bEMHEHUSX;

—  100pOBOJFYECKHE MHULIMATHBHI 110 TIOAICP’KKH MHBAJIMIOB U ITPECTAPENbIX TPaXKIaH;

— TPOSBICHHE HKOJIOTMYECKOM KyJIbTyphbl, OEpEKHOrO OTHOLIEHUS K POIHON 3emie,
npUupoaHbIM GorarcTBaM Poccun u mupa;

—  JIEMOHCTpalusi YMEHUH U HaBBIKOB Pa3yMHOI'O IPHUPOJONOJIb30BaHUS, HETEPIHMOIO
OTHOUIEHHUS K JIEHCTBUSAM, IPUHOCSIIUM BPE]l IKOJIOTUH;

—  JIEMOHCTpAlMsl HaBBIKOB 3/J0POBOTO 00pa3za XU3HU M BBICOKHH YPOBEHb KYJIbTYpPbI
3/10pOBbsI 00YUaAIOLINXCS;

— TPOSIBJICHHE KYJIbTYpbl MOTpeOsieHns UHPOpPMAIKM, YMEHUN U HaBBIKOB IOJIb30BAHUS
KOMIIBIOTEPHON TEXHUKOI, HAaBBIKOB OTOOpa M KPUTHUECKOIO aHaiu3a WHGOpMaluu, YMEHHS
OpPUEHTHPOBATHCS B HH(OPMALIMOHHOM NPOCTPAHCTBE;

—  y4acTHe B KOHKypcax Ipo¢eCCHOHaIbHOTO MacTEPCTBA U B KOMAH/IHbBIX [TPOEKTaX;

—  TpOsIBJICHHE YIKOHOMUYECKOW U (PMHAHCOBOU KYJIbTYpbl, SJKOHOMUYECKOH TPAMOTHOCTH,
a Takke COOCTBEHHOM aJIeKBaTHOW TO3MIMUHU 10 OTHOIIEHHIO K COIMAJIbHO-IKOHOMHYECKON
JNEUCTBUTEILHOCTH.
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4. 3TAJIOH OTBETOB

Tema 1.1. CTpoe}me aTOMOB XUMHYECCKHUX 3JICMEHTOB U IIPUPOIA XMMHMYECKOH CBSI3H

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. C&zSi, BaH,, Fe,S;, NO, A|203, FEC|2

Tema 1.2. [lepuoguyeckuii 3axon u Taduanua /.. MenneneeBa
3anaua 1 Dnement Ne 3 — ato nutuid. O Haxonutes Bo |l mepuone, B rpymnme Ne 1 (1A rpynma).
OnemeHT Ne 22 — 370 THTaH. OH Haxonutes B IV nepuone, B rpynne Ne 4 (1VB rpynmna).
3agaua 2. AKTUBHOCTb 3JIEMEHTA KaK MeTajljla — 3TO CIIOCOOHOCTh OTAABATH 3JIEKTPOHBI.
OnemeHT Ne 12 — maruuii, metamn |l nepuogna A rpynmnsr.

12Mg 1822522p6ﬁ — 2 BQJICHTHBIX 3JICKTPOHA.
Onement Ne 20 — kanbiuii, Meramn |V nepuoga 1A rpynmnsl.
20Ca 1822522p63523P64_S2 — 2 BQJICHTHBIX 3JICKTPOHA.

VY xanpuus 0oJbIIe paguyc aToma, OH jerde, yeM MQ, oTiaeT BaJleHTHBIE 3JICKTPOHBI, U TO3TOMY Y
HETOo CHJIbHEE BBHIPAKEHBI CBOMCTBA METaJIIA.
3anaua 3. Bojee akTHBHBIN METAJT TOT, KOTOPBIH JieTde OTAAET JICKTPOHBI.
Banentusie smekrponsr: Mg: 3s%, Al: 3s?3p!, ciemoBarensho, Ha TperbeM (BHEIIHEM)
ypoBHe y Mg — 2anektpona, y Al — 3 anektpona, o r(Mg) > r(Al).
Mg nerdue otmaér oanekTtponbl, ueM Al (3JeKTpOHOB MeHbIIE W paauyc OOJbIIe).
CnenoBatenbHo, Mg OoJiee aKTHBHBIN METaJLIL.
3agaya 4 AKTUBHOCTb JIEMEHTA KaK HEMeTaljla — 3TO CIOCOOHOCTh MPMHUMATh AJIEKTPOHBI.
OnemeHT Ne 15 — pocdop, nemerann Il nepuona VA (5) rpynimsl.
15P 1522822p63823p — 5 BaJICHTHBIX JIEKTPOHOB.
OnemeHT Ne 17 — xnop, Hemetann Il nmepuona VIIA (7) rpynmsr.
17ClI 1522822p63823p5 — 7 BaJICHTHBIX DJIEKTPOHOB.
V anementa Cl cuibHee BBIpOKCHBI CBOMCTBA HEMETala, TaK KaKk OH HMMEET OOJbIie
AIIEKTPOHOB HAa BHEITHEM YPOBHE M MEHBIIINN PAJIYC aTOMA.
3anaua 5. Bosee akTUBHBIN HEMETAJUT TOT, KOTOPBIN JIerue MPUHUMAET HJIEKTPOHBHI.
BaJleHTHBIE 9IEKTPOHEI F: 25°2p° — 110 3aBEpIICHHOr0 YPOBHS HYXeH 1€ .
Banentasbie 31ektpons Cl: 35%3p° — 10 3aBEpILEHHOI0 YPOBHS HYXeH 1.
Onnaxo F naxonutes Bo |l mepuone, a Cl — B 11l mepuone, 3uauut, r(Cl) > r(F).
F Oonee aktuBHbIii Hemertawt, yeMm Cl, motomy uto emy serde npuHsITh 1€

Paznen 2
Tema 2.1. Tunbl XuMHYECKUX peaKkuuii

1. 3agayu Ha cocTaB/IeHHE YPaBHeHU peaKuuii
Na,O + HzS(I/I36) = Na,S + H,0
MgO(u30) + 2HCI = MgCl, + H,0
K,O +Zn0O (t) = K,Zn0O,
Fe,O3 + 3C (t) = 2Fe + 3CO
Ca0 + 2H, (t) = Ca + H,O
2Fe(OH); = Fe 03+ 3H,0
KOH + AI(OH)3; = K[AI(OH)4]
Na[Al(OH)4] = NaAIO, + 2H,0
8HI + H,SO,4 =41, + H,S + 4H,0
10HNO;3; + 3FeO = 3Fe(NO3)3 + NO + 5H,0

2.3amaua 1
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Pewenune.

0Bbemsl raz0s, BCTYNAOWMK B PEIKUMKD M 00Pa3YHILUMXCR & PE3YNsTATe PE3KLUMM, COOTHOCATCR Kak HebonslW e Lensle Yncna, pae-
Hble CTEXMOMETPUUECKHMM KO3DDUUMEHRTAM B YPABHERWAX PRAKLIMA.

3anKLeM YPAESHEHWE PeaKLmm:

20u(NO3Jp —— 2Cu0 + ANOy T + ot

ObweMHan gons kMonopoga Dyder onpefenaTecs clegyrownM obpasom:

(0,) = V) ogg— 1 100% = 20
T Vi0,) +viNOy) 114 :
OTeeT: 20.
3amaua 2.
PeweHne.
JanuieM YpasHEHME NPOTEKaWER PeakLMm:
CHa () —— C gy 2Hs (-

Haltgem TeopeThuecxoe zHaueHne oGbeMa oOpasyOILErocA S040p0aa (To ECTe MPMHWUMAEM, UTO BhIXO4 peakuwy 100%). InsA sToro
HaligeM KOMWUECTED BellecTea MeTaHa (MonApHas Macca — 16 r/Mone):

v 224 o

= = = 10 Mok,
Vi 22,4 i1/mo0n

v(CH,)
COornacHo YPaBHeHWE peaxlmi, us 1 Monks MeTada obpasyeTca 2 Monk Boaopoaa. Toraa Uz 10 Monk MeTaHa obpazyeTtcs 20 MONk Bo-
nopoaa. HarnaeM ero ofbeM (TEOPETUUYECKMA):
V{Hl} =v.V,, =20 mone-22.4 1/ moan = 448 5.
TaK KaK BeIX04 PEaKUMW No YCI0BMK COCTRENRET 80%, TO NPaxTUUECKoe 3HaueHKne obremMa Bogopoda DyaeT cneqyrwmm:

448

: n=7358.4 0.
T00g, '~ P84

v
V(H:) =w- = 80%
tHa) =0 1505
OTBeT: 3584.
3agauda 3.
Pewenwe.
MpokanvMeanKe kapOoHaTa MardHia ONWCEIBAeTCA CNeqyIWMM YPASHEHMEN DeaKLMK:
i
MeCOy —— MoO + COs.
HaloeM KOMWYeCTED YKMCTOrD BeecTea KapboHaTa MarHuA (Des npuMecen):

m(MgCO;) = m(rexn. MgCOs) - (1 —w{npunmeci)) = 175-0,96 = 168 1|

m(MgCOz) 16871

viMaCO4y) =
(MgCOs) M, 84 r/monn

=2 Mok,

Haikgem 00beM yrnekwcnoro raza:

v(CO;) = v(M2CO:) =2 mon;

V(COz) = v(CO)- Vy = 2-22.4 = 44.8 1.

OTeeT: 44,8,

Tema 2.2. DiieKTpouTHYECKAS JUCCONMALMS U HOHHBIH 00MeH

1. KOH + HCI =KCI + H,0
K'+OH +H "+ ClI'=K"+ CI"+ H,0
H" + OH = H,0
Ca0 + 2HNO; = Ca(N03)2 + H,0
CaO + 2H" + 2NO5 = Ca** + 2NO5 + H,0
CaO +2H" = Ca®* + H,0
Mg(OH)2 + H,SO, = 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),|
RbCl — conpb oOpa3oBaHHast CHIIbHBIM OCHOBAHHEM U CHJILHOW KHCJIOTOM, TUAPOJIN3 HE MPOTEKALT,
MO3TOMY PacTBOp UMeeT HeHTpabHyto cpeny (pH = 7).

Ni(NO3), — conb oOpa3oBaHHasi CIa0bIM OCHOBAHHEM M CHJIBHOW KHCJIOTOU, TO3TOMY

peaxIysi THAPOIIM3a MPOTEKAET M0 KaTHOHY.
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Ni(NO3); + HOH 2 NiOHNO3 + HNO;

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

Ni** + HOH 2 NiOH" + H"
B pesynbTaTe rumponusa odpasoBanuchk HoHBI Bojopoxa (HY), modsTomy pacTBOp MMeeT KHCIYIO
cpeny (pH <7).

Na,;SO3; — conp oOpa3oBaHHAasi CWJIBHBIM OCHOBaHMEM M Cl1a00i KHUCIOTOH, MOITOMY
peaxius TUIPOJIN3a MPOTEKAET [0 AHUOHY.

Na;SO3; + HOH 2 NaHSO3; + NaOH

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

SO3* + HOH 2 HSO3 + OH'
B pesymprate THIOponm3a oOpaszoBanuch Tuiapokcuia-uonsl (OH'), moatomy pacTtBop uMeer
niesoyHyro cpeny (pH > 7).

Pazgen 2. Xumnueckue peakuum.
Kountpoabnas padora Nel «CTpoeHne BeliecTBa 1 XUMHYECKHeE PeaKINI)

BapuanTt 1
1. KsN, I\/IgZSi, A|H3, PbS, ZnBr,
2. ©
3. 8HI + Hy,SO,4 =41, + H,S + 4H,0
4. RbCl — cosp 00pa3oBaHHAast CHIIbHBIM OCHOBAaHHEM U CHIIbHOW KHUCIIOTOM, THIPOJIU3 HE
MIPOTEKAET, MOITOMY PACTBOP UMEET HelTpanbHyto cpeny (pH = 7).
Cry(SO4)3 — conb oOpa3oBaHHas CIabbIM OCHOBAHHMEM M CHIILHON KHCJIOTOM, MO3TOMY

peakIus TUIPOJI3a MPOTEKAET MO0 KaTHOHY.
Cry(S0y)3 + 2HOH 2 2CrOHSO,4 + H,SO4
2Cr** +350,% + 2HOH 2 2CrOH*" + 2S0,% + 2H" + SO~
Cr** + HOH 2 CrOH*" + H*
B pesynbTate THApONH3a 00pa3oBaNMch HMOHBI Bojopona (H'), mosTomy pacTtBop mMMeer
kuciyto cpeny (pH < 7).
5. KOH + HCI — KCI + H,0
K'+OH +H"+ClI'— K" + ClI' + H,0
H*+ OH — H,0
Mg(OH)Z + H,SO4 — MgSO4 + 2H,0
Mg(OH), + 2H* + SO,* — Mg?* + SO, + 2H,0
Mg(OH), + 2H* — Mg®* + 2H,0
6. CocTaBuM ypaBHEHHUE pEaKIMU, HAIeM KOJIMYECTBEHHBIE COOTHOIIICHHSI BEIIECTB.
2Na + 2H,0 = 2NaOH+ H,.
[To ypaBHEHUIO peakuu Ha 2 MOJIb HaTpus NpuxoAuTcs 1 Monb Bogopoaa. BemecTBa HaxoasaTCs B
KOJWYECTBEHHBIX COOTHOMICHMIX 2 : 1.
KonmuecTBo BemecTBa Bo1opoaa OyaeT B 2 pa3a MEHbIIIE, YeM HaTpHS.
2 moib Na — 1 mois Hy
0,5 mons Na — x mons Hp
x mosib Hy= (0,5 x 1) :2=0,25 mob.
Haiinem o6beM Bogopoa.
V =V n, rae V, _MoJspHBIN 00heM Ta3a, paBHBINA 22,4 11/ MOJIb, @ N- KOJUYECTBO BEIIIECTBA.
V =25 monb X 22,4 n/monb = 5,6 11
5,6 11 JOJKHO MOJTYYUTHCSI TEOPETUUECKH (IO pacueTam).
ITo ycnoButo 3a1a4u noxy4usocs 4,2 .
Haiinem 06beMHBIN BBIXOJT BOAOPO/Ia OT TEOPETUIECKHA BO3MOKHOTO.
5,6 m1— 100%,
4,2 —x %,
x=(4,2x100):5,6 1="75%.
W o popmyie :
Y = Vnpaxmq 'V TEOpeTHY % 100%.
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Y=(4,2x%x100):5,6 1="75%.
OtBet: 75%.

Bapuanr 2
Li4C, P,0O3, CuF,, Agzo,LlH
3
10HNO;3 + 3FeO = 3Fe(NO3); + NO + 5H,0
Ni(NO3), — conb oOpa3oBaHHasi ClIaObIM OCHOBAHHUEM M CHJIBHON KHUCIIOTOH, MOATOMY
peaKIysi THAPOJIHN3a MPOTEKAeT 10 KaTHOHY.
Ni(NO3); + HOH 2 NiOHNO3; + HNO;
Ni?* + 2NO3 + HOH 2 NiOH* + NO3 + H" + NO3"
Ni** + HOH 2 NiOH" + H"
B pesynbTate THApONM3a 00pa3oBaTHCh HOHKI Bojopona (H'), mosTomy pacTtBop mMMmeer
Kucayio cpeay (pH < 7).
Na,;SO3; — conp o0pa3oBaHHAas CWJIBHBIM OCHOBaHHEM H Cl1a0O0W KHUCIOTOW, TOITOMY
peaKIysi THIPOIIN3a IPOTEKAET 110 AaHHOHY.
Na;SO3; + HOH 2 NaHSO3; + NaOH
2Na" + SO3* + HOH 2 Na" + HSO3 + Na" + OH’
SOz + HOH 2 HSO3™ + OH
B pesynbrare ruaponmsa odpazoBasick ruapokcua-uonsl (OH'), mosaToMy pacTtBop mmeer
uienounyto cpeny (pH > 7).
5. CuCl; + 2KOH = 2KCI + Cu(OH),|
Cu?" + 2CI'+ 2K* + 20H= 2K"* + 2CI" + Cu(OH)|
Cu?* + 20H" = Cu(OH),|
K2S + 2HCI = 2KCI + H,S1
2K* + 8% + 2H* + 2CI = 2K* + 2CI" + H,S?
2H" + S% = H,S1
6. Cr,03+ 2Al = Al,0O5 + 2Cr

PonE

n(Cr,03) = m/M = 2281/152r/momb = 1,5M011b
[To ypaBHenuto peakmuu 2n(Cr) = n(Cr,03)
n(Cr)=2x 1,5 = 3momnp

m(teop.Cr) =n x M = 3monb X 52r/moinb = 156r
m(mpaktud)Cr =w X m(teop)/100% = 95% x 156r/100% = 148,2r

Paznen 3
Tema 3.1. Knaccuukanus, HOMEHKJIATYPa U CTPOEHHE HEOPTAaHMYECKHUX BeleCTB
1.
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 r B A A B

2. 1. Mr (Li,CO3) = 7-2+12+16°3 = 74, iostomy W (O) = 16:3:74 = 0,649 =65 %

2. Mr (Ca(NO3),) = 40+2-(14+16-3) = 164, mostomy W(N) = 14-2:164 = 0,171 = 17 %

3.1 A-4, B-1, B-3
2. A-2, B-3, B-1
3. A-5, B-1, B-2
4.A-3, B-6, B-2
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H—O\S/O

4.1 NaHSO4—Na_°/ \0
Ces3b O — Na — nonnas
Ces3b O — S — KOoBasIeHTHAs MOJISIpHAs
Ces3p O — H — koBasieHTHast oJIsipHast

2. HUTpuT aMMOHUSI — HOHHAsI CBSI3b

H—N"—H | NO,

H—rI\|—H O—N=O
H

NH4NO, = NH, +NOy

Tema 3.2. ®U3NK0-XHMHYECKHE CBOMCTBA HEOPraHuvIe€CKMUX BEeUIECTB

1 2 3 4 5 6 7 8 9 10

b B b I r A b B A b

2.1) AgNO; + KCI = AgCl| + KNO3

2) FeSO, +2NaOH = Fe(OH); + Na;SO4

3) Zn(OH), + 2HCI = ZnCl, + 2H,0

Zn(OH); + 2NaOH = Nay[Zn(OH).]

4) CuSO, + KyS =CuS| + K2SOq4

5) SO; + Na,O = Na,SO,4
3.1 C KHCJIIOPpOAOM Ka>K,Z[LII7I HleﬂOqHOﬁ METAaJII MPOABJIACT CBOIO HHAWBUAYAJIbHOCTL: ITPU TOPCHUN
Ha BO3JyX€ JIMTUI 00pa3yeT OKCHI, HATPUi — MPEMMYIIECTBEHHO MEPOKCHUJI, KaJMi M OCTaIbHbIE
METAaJIJIbl — HAATICPOKCU.

4Li + O, = 2Li,0
2Na + O, = Na,O,
K+ 0,=KO0O,

[lenouynsie MeTamisl OypHO (CO B3PBIBOM) pearupyroT ¢ BOJOW. B3anMonelcTBHE MIETOYHBIX
METaJUIOB C BOJOW MPHUBOJIUT K 0Opa30BaHUIO IIEJI0YX W Bojaopona. Jlutuit pearupyer OypHO, HO
6e3 B3pbIBa.

2K+ H,0 = 2KOH + H;,

2. AMdoTepHble OKCUIBI MPOSIBISIOT CBOWCTBA U OCHOBHBIX, M KUCIOTHBIX. OT OCHOBHBIX
OTJIMYAOTCSI TOJIBKO TE€M, YTO MOTYT B3aUMOJICCTBOBATH C PACTBOPAMH W paCIlJIaBaMH IIIEJIOUEH U
C paciuiaBaMl OCHOBHBIX OKCHJIOB, KOTOPBIM COOTBETCTBYIOT ILIEJIOYH.

aM(OTepHBI OKCUJ + KUCIIOTa = coJlb + BOJa
Al;05 + 6HCI = 2AICI;3 + 3H,0

AMdoTepHbIE OKCHIBI B3aUMOICHUCTBYIOT C IIETOYaMH.

[Ipu sTOM MexXaHU3M peaKUUh U TPOAYKTHI PA3TUYAOTCS B 3aBUCUMOCTH OT YCJIOBHUH
MPOBEJICHUS MTPOIIECCAa — B PACTBOPE WJIM PacIljiaBe.

B pactBope 00pa3yroTcss KOMIUIEKCHBIC COJH, B PACIIaBe — OOBIYHBIE COJH.

Uckmouenne — xkene3o He 00pa3yeT THIAPOKCOKOMIUIEKCHI B PaCTBOPE LIeI04H!

amM(pOTepHBI OKCUJ + MIeN0Yb (paciiiaB) = Coib + BOJa
Al;,03+ 2NaOH = 2NaAIlO; + H,0

69



amM(OTEPHBINH OKCH] + IIeJI0Ub (PACTBOP) = KOMIUIEKCHAsS COJIb

3. XuMu4eckue cBOMCTBa KUCIIOT.
1) B3aumoelicTBIE ¢ METa/IaMU

Kucnotsl B3auMoIeHCTBYIOT ¢ METAJUIAMU, CTOSILIMMH B Psiy aKTUBHOCTU METAJUIOB JieBee
Bosoposia. B pesymbraTe peakumm oOpaszyercs CONb M BBLAETSAETCS BOJAOPOJ (KpOME KHCIOT —
OKHCITUTENICH ).

Mg + 2HCI = MgClZ + H,

2) B3aumoeiicTBre ¢ OCHOBHBIMU U aM(pOTEPHBIMH OKCHUIAMHU

Kucnotel pearupyroT ¢ OCHOBHBIMH M aM(pOTEpHBIMU OKCHUIaMH. B pe3ynbTare peakuuu
oOMeHa 00pa3yroTCs COJIb M BOJIA.

3H,S0, + Fe,0O5 = FEz(SO4)3 + 3H,0

3) B3auMoieiicTBHE KUCIIOT C OCHOBAHUAMHM U ¢ aM(DOTEPHBIMU THAPOKCHIAMH

Kucnotsl pearupyior ¢ OCHOBaHUSMHU M C aM(OTEPHBIMH THIPOKCHIaMHU, 00pa3ys CoJlib H
BOJLY.

3HCI + Cr(OH); = CrCl3 + 3H,0

4) B3auMoIeiiCTBHE KUCIIOT C COJSIMH

Peaknum oOMeHa MeXTy KUCIOTaMHU U COJISIMH BO3MOJKHBI, €CIIH B pe3yJibTare oOpa3yercs
MPAKTUYECKH HEPACTBOPHUMOE B BOJIE BEIIECTBO (BBINAJAECT OCAI0K), 00pa3yeTcs JieTyuee BElIecTBO
(ra3) uiam ciaalbIi IEKTPOIIUT.

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

XHUMUYECKUE CBOWCTBA OCHOBAHUI
1) B3aumoenicTBre ¢ KUCIOTaMu

Peakuuu oOMeHa MeXTy MIeI0YaMH U KUCIIOTaMU HA3bIBAIOT PEAKIMSAMU HEUTpaTU3aIiy.

NaOH + HCI = NaCl + H,O
Ca(OH); + 2HNO3; = Ca(NOs3), +2H,0
2) B3aumoseiicTBre ¢ KHCIOTHBIMU OKCHIAMU
6NaOH + P,05 = 2NazPO,4 + 3H,0
3) B3aumoseiicTBHE 11€104EH ¢ pACTBOPUMBIME B BOJIE COJISIMU
2NaOH + CuSO4 = Na;SO4 + Cu(OH); (ocagok romyboro mnseta)
4. OOMEHHBIE PEaKIUH COTH M KUCIOTHI, COJTU C OCHOBAHUSIMHU
K2CO3 + 2HCI = 2KCI + CO,+H,0
FE(NO3)3 + 3NaOH = FQ(OH)g + 3NaNO;

Tema 3.3. [Ipou3BoacTBO HEOPraHU4YEeCKUX BellecTB. 3HaYeHHe U IPUMeHeHHe B ObITY
W Ha NPOU3BOJCTBE

1 2 3 4
A A A B

5 — IloBelmIeHHOE COJACPKAaHNUEC TIa30B B KHUIICYUHUKE BCACT K PACTSKCHUIO KHIICYHHUKA,
CTUMYJIIUPYCT TEM CaMbIM IICPUCTAJIBTHUKY, BbI3bIBAA 6OJ'ICBYIO CUMIITOMATUKY

SMEKTPOMES PACTECPE

2. 2NaCl + 2H,0 2NaOH + Cly+H;
H, + Cl, — 2HCI

Paznen 4
Tema 4.1. Knaccupukanus, crpoeHre 1 HOMEHKJIATYPA OPraHHYeCKUX BellecTB
1. 2,4-mumeTmiienTan; 2,3,3-tpuMeTiientad-1-om; 3,4,5,5-TeTpaMeTrir-4-3THrenTaH.
6-MeTHI-3-3TUIIHOHAH; 3-METHI-5-3TUIINeNITaH; 6-MEeTHII-2-3TUIIHOHAH.
2.
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Tema 4.2. CBoiicTBa OPraHM4YeCKUX COeIMHEHUI
1.

Cl._~_Cl +zn g FANEE o]

A vHBr ——e B
2 /“\/Br +INa ——= e+ 2NaBr

2. 6462
3. O6bem Bogopoa omnpenenanm mo popmyne: V= Vy n.
CocTaBuM ypaBHEHHE peaKLUU:
2C,Hs0H +2Na — 2C,Hs0ONa + Hy1
1) Beruucnum KOJIMYECTBO BEIIECTBA CIIUPTAa U HATPHs B MCXOJHBIX HaBecKax Mo gopmyie:
n=m/M
n(C,HsOH) =46 / 46 = 1 mons; N(Na) =46 /23 =2 MoJb.
W3 ypaBHeHUs peakiuu CiaeayeT, YTO COUPT U HATPUN pearupyroT B MOJISIPHOM OTHOLIEHUU
1:1,1.e. n(C;HsOH) = n(Na).
CrnenoBatenbHO, HATPUl B M30bITKE. PacueT BeaeM 1o ciupry.
2) U3 ypaBHEHHUS peakuu CleayeT:
n(Hz) = 0,5 n(C,HsOH); n(Hy) = 0,5 (moup);
V(H) =22,4-0,5=11,2 ().

Tema 4.3. Oprannyeckue BellecTBa B JKU3HeAeATEILHOCTH YyeaoBeka. [Ipon3BoacTso u
NpPUMEHEeHHe OPraHuYeCKHUX BellleCTB B MPOMBIILIEHHOCTH
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1. 1. JIns KoMapoB MpH BBIOOPE «KEPTBBD» UMEET 3HAUCHHE 3allax YeIoBeKa U TeMIieparypa
ero tena. MosoyHast KHMCJIOTa — OJHO W3 CaMbIX IPUBJIEKATENbHBIX COCIAMHEHMH U3 MOTa AJIs
KOMapoB,

2. C3HgO3
0
H,C—CH—C
3 OH OH

2-TUJPOKCHUIIPOIIAaHOBASL KUCIOTA
4. IlposiBisieT CBOMCTBA OIHOATOMHOI'O CITUPTA; KAPOOHOBBIX KHCIIOT.

2. Ona oGmagaer aByMsi CIa0bIMU BOJOPOJHBIMH CBSI3IMH M BBLICOKODHEPTUYHOM TPOMHOMN
CBSI3bI0 MEXKIY aToMaMu yriepoaa. VIMEHHO 3TH CBOWCTBA IMO3BOJIMIM HMCIOJB30BAaTh a3 IIPH
IMPOBCACHUU CBaquHOﬁ TCXHOJIOT'UHA.

2. CaC, + 2H,0 — Ca(OH)z + CyH,
3. 2C5H, 45 O, — 4CO, + 2H,0
4.34,05

3. C7HgO,

Pa3zgea 5
Tema 5.1. Kunernueckue 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuid

2.1 CoptupoBka (pa3Hble BEIIEeCTBa pa3jiararoTcs ¢ pa3IuyHON CKOPOCTHIO);

Cxeub (BIMAHME TEMIIEPATypbl), BBIICISIIONIYIOCS IPU O3TOM TEIUIOBYIO DHEPIHIO
UCIIOJIB3YIOT, HAlIPUMEP UIs IOJI0TPEBA BOJIBL.

N3menpuenue (yBeandyeHue MI01AAH COPUKOCHOBEHMSI BEIIECTB).

2.2 B Boznyxe kuciopona Bcero 21%, coorBercTBeHHO B uncTOM Oy BELIECTBO CrOpPAET
owICcTpee.

2314

2.4 25

2524

2.6 34

Tema 5.2. TepmoannamMuyeckue 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX PeaKIuid.
PaBHOBecue XMMHYECKUX peaku Ui

1. 466,7 x]JIx
2. 1570 xIx
3. 1-ak30TepMuYecKas; 2 — SJHIOTEPMHUIECKas

4. 1 u 2 —3K30TEpMHUUECKHE
5.76  JIx/Monb

21)

[EEY

22)
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Pa3znen 6
Tema 6.1. IlucnepcHblie cucTeMbl M GaKTOPbI UX YCTOHYHBOCTH

1. 15r cynedara Hatpus u 285r BOaBI
2.2328 T
3.Cy=11,53M; C, = 23,06H
4. 6% wim 0,06
2. 1) 2KCIO — 2KCI + 0,71
2) O,
3) 2KCIO — 2KCI + 0,1
4) Cl; + 2KOH — 2KCI + KCIO + H,0

2. 1 pactBopuTh 6,8 T conu B 793,2 M1 BOJBI.

2.1) 1,

2) Mep-pay = (10-100)/5 =200 5

V (p-pa) = Mp-pa)/ p =200/0,950 = 210,5 m.

3. 25 r CuSO4 pacTBOpHTH B 475 MIT BOJBI.

Pa3znen 7.
Tema 7.1. O0Hapy:KeHUEe HEOPTAHUYECKNX KATHOHOB 1 AHHOHOB
2. 1) C BoccTaHOBUTEIBHBIMU CBOMCTBAMHU
2) KauecTBeHHas peakiiys Ha HOJIU-HOH:
HUTpAT cepedpa BhIACISAET U3 HOIUIO0B CBETIO-KEIThIM TBOPOKHUCTHIN 0caZok cepedpa:
Kl + AgNO3;= Agl| + KNO3
I'+ Ag'= Agl|

Ha o MmonekynsapHblii — IEHCTBHE KpaxMalla — CUHEE OKpallMBaHUE.
Jns nesundexyu, st 0OHapy>KeHUsl Kpaxmaia B IPOAYKTaX MUTAHWsS, UHTAIALIWN C HOJOM TIpH
00J€e3HAX BEpXHUX JbIXaTeIbHBIX MYTEH, IS MOJIOCKAHUS MTPH 3a00JI€BaHUSIX TOpJia U MOJIOCTH pTa.
3)

1. 100 r—250 mr

x T — 800 mr

x=320r

2. S—cepa
S+ 0, — SO,
SO, + H,O — H,S0;
SO, + 2NaOH — NayS03 + H,0
4. CreqyeT BOCIOIb30BAThCS pEaKLUIMU HAa KATUOHBIL:
MgCl, + 2NaOH = Mg(OH), + 2NaCl,
NH,4Cl + NaOH = NH3 + H,0 + NacCl,
pactBop NaCl okpamuBaeT miaaMs B )KEThIH LIBET.

Tema 7.2. O0OHapy:KeHHe OPTAaHNYECKUX BelIECTB OTAEJIbHbIX KJIACCOB C MCNO0JIb30BAHUEM
Ka4eCTBEeHHbIX peakuuil

1. 1)
A B B T
4 5 3 2
2) -
A B B T
2 1 5 1
3)-
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N
(6]

2. Ammuaunsiii pacteop [Ag(NHSs),]OH

Pa3nen 9. UccienoBanue 1 XUMHYECKUH aHAJIN3 00beKTOB Ouochepsnl
Tema 9.2. Xumnuyeckuid aHaau3 Npod BOAbI

1.
1 2 3 4 5 6 7 8 9 10 11 12
B 0 0 3] B 3] B a 0 B a aB

2. 1) OpraHoJyienTHYECKKIE CBOMCTBA BO/IbI HE COOTBETCTBYIOT THTHEHHUYECKUM HOpMaM

2) XuMH4YEeCKHEe CBOMCTBA BOJIbI HE COOTBETCTBYIOT FTMTHEHUYECKHUM HOPMaM

3) Boy MOYKHO HCIOIB30BATh JIJISl IUTHEBBIX LIEICH

4) Boza B 3MUAEMHOIOTHYECKOM OTHOIIICHHH HE COOTBETCTBYET FTMTHEHUIECKUM HOPMaM

3. 1) KonTposb KauecTBa BOJBI MPOBOJUTCS HAYMHAS C UCTOYHHUKA BOJOCHAOKCHHMS, 3aTEM
Ha BOJIOMPOBOJIHBIX COOPYKEHMSIX U 3aKaHYMBAETCS] TOUKaMH BOJ0pa30opa T.e. BOJAOIPOBOJIHBIMU
KpaHaMH XOJIOJTHOW M TOopsYeid BOJIOH B KHIIBIX JIoMaX, Kade, OOTbHUIAX, METCKUX Calax, MIKOJIax
U T.J.

[IntheBas BoAa, onyyaeMasl HaCEJIEHUEM JOJDKHA!

. UMETh OJaronpUsITHBIE OPraHOJICTITUYECKIE CBOMCTBA
. OBITH OE3BPEIIHOM 110 XUMUIECKOMY COCTaBY

. OBITH O€30MACHO 10 MUKPOOHOJIOTHYECKOMY COCTaBY
. HE COAEpKaTh PaJUOAaKTUBHbBIX BEILECTB.

2) OpraHonenTHYecKUe CBOMCTBA BOJABI OLIEHWBAIOTCA MO HAIWYHUIO B BOJE BKyca (TpUBKYca),
I[BETA, 3armaxa U CTEMEeH! MPO3PAYHOCTH I MYTHOCTH.

Tema 9.3. XuMnuyecknii KOHTPOJIb Ka4eCcTBA NPOAYKTOB NUTAHUSA

(6}

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

b B B B A B J A b B B B B A

2.1.7,67%

2.30,5r

3.791

4. 184kr

5.1472r

6. Co;HsCOOH

7. B penentypy MHOTHX XOJIOJIHBIX OJIFO]T BXOJUT PACTUTEIHbHOE MacIO

Takue Onrona SIBJISIOTCS MCTOYHMKOM HENPEAENbHBIX >KUPHBIX KHCHOT. IIpu 3Tom ocoboe
3HaYeHHE MMEET TO OOCTOSATENbCTBO, YTO PACTUTEIHHOE MAciio B 3TOM CiIydae HE IMOABEpraeTcs
TEIIOBON 00paboTKe U HE TePsIET CBOIO OMOJIOrMYECKYIO0 aKTUBHOCTb.

8. B cocraBe TBepaBIX JKMBOTHBIX >XHPOB HACBHIIICHHBIC JXHUPHBIE KHCIOTBI, KOTOpHIC
IPUJAIOT KUPaM CBOMCTBO TYIOIJIaBKOCTH.

9.
CH,—O0—CO—R CH,— OH
‘ +H* ‘ /O
CH,—O—CO—R +3H,0 CH,—OH + R—C
| | OH
CH,—O0—CO—R CH, — CH
KNP (TpUravuepua) rAALepiH KapboHoBas KMCAoTa

C3H;COOH + NaHCO3; — C3H7COONa + CO, + H,0O
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10. (C5H1005)n + n H,O — n CgH1204
CrynenyaTslii pepMEHTaTUBHBIN THAPOIN3 KpaxMmaa:
Kpaxman —+ nexcTpuHbl —* MajabT03a —* INIFOK03a
11. Caxap. Caxapodsza (cykpoO3a, TpocTHHKOBBIH caxap) CioH22011, B ObITYy mpocTo caxap,
JMcaxapu/i U3 rPyIIbl OJIMTOCAXAPUIOB, COCTOSIINI U3 JBYX MOHOCaXapuJI0B: 0 - TJIOKO3bI U
B - (bp}TKTOSBI. CsH12011+H>0 = CgH1,06+CsH 1206
12. CnmproBoe opoxenne: CsH12,05 — 2CH3—CH,—OH + 2CO;
13. Monounokucioe 6poxenne  CgH120g — 2C3HgO3 + 2ATD
['mroko3a  MoJIOYHAsA KUCTIOTa
14. C12H22011 = Celeoe (FJII-OKOS&)"‘ C5H1206 ((bpyKToc«;a)
Oo6pasyromasics ¢ppykrosa B 1,5 pasa cnamie caxapa
15. Knetrku napoxokeil mpeBpamiairoT Kpaxmal TecTa B caxap, KOTOpPbIi OHH MOTOM
nepeBapuBaoT. B xome 3Toro mpoiiecca BeIpabaTHIBAIOTCS JABYOKHCH YIiiepo/ia KaK MPOJYKT
0TX0/1a. DTOT Ta3 BBLAENSETCS B TECTO, U 00pa3zyeTcsi OOJbIIOe KOIUYECTBO MY3BIPHKOB, UTO
3aCTaBJISIET TECTO MOAHUMATHCH.
Tema 9.4. Xumnuyeckuii aHAIU3 NPOO NMOYBBI

1.
1 2 3 4 5 6 7 8 9 10 11
B T B Ab A T B b B T B
2.
1 2 3 4 5
0 a 0 b B
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