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BBEJAEHUE

Metoanueckue ykazaHusi Al CAMOCTOSITENIbHOW pPabOThl OOy4aromMXcsl IO
mucuuiuinHe b1.0.11 OCHOBBI XUMHUH OPTraHUYECKOTO ChIPhsI U MUILIEBBIX MPOAYKTOB
IEPBOro Kypca gaxyapTeTa OMOTEXHOJIOTHI U BeTepuHapHOil MeaunuHbl. CocraBie-
Hbl B COOTBETCTBMM C NPOrpaMMO MNOATOTOBKM OakaiaBpa IO HAaINpaBICHUIO:

35.03.07 TexHoJIOTHS TPOU3BOJICTBA M MIEPEPAOOTKH CEIBLCKOXO3SICTBEHHOM



ConepxaHue pacTBOPEHHOrO BellecTBa (p.B.)
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1. PACTBOPbBI

B pacTBope (pP-p) MOKHO

BBIpa3UTh JINOO Oe3pa3sMepHBIMH €IWHUIAMU — TOJIIMA WM MPOLEHTaMH, JIHOo

BCIIMYMHAMH PAa3MCPHBIMHU — KOHIOCHTpPALUAMMU. B Ta6J'II/II_Ie IMPUBCACHBI HCKOTOPLIC

CITOCOOBI BBIpAKCHHUA COCTaBa PaCTBOPOB:

Crnioco6 Beipa- | Ob03HaueHUs U eqUHU- | MaTtematudeckue Bol- | Pa3mepHocTH
KEHUS COJIepKa- 116l I3MEPEHUS paKeHUS
HUS P.B. B P-pe p-B. p-pa

MaccoBass fons, | m-macca (r, | m=100 e

W= -100% wnm
® KT...) €IUHUIL m, .. %

MacChl m -
w=—2"
(r, m,.
p—pa
KT...)

MounsipHass KOH- | Ny — YHCIIO V=1n n, m MOTb

Cmu=—""= M
HEHTpalis] WIH MOJIEH V, M-V, 1
MOJISIPHOCTb, m -1000(mx / 1)

M=

C, M -V (mn)

M — mousipHas macca,

I/MOJIb
OKBUBaJICHTHAA N,-491CII0 V=1n n, m MOJIb — IKE

Ch= = ——— ©H
KOHLICHTpaus MOJIb- V(J) M, 'V(ﬂ) .
WIK  HOpPMalib- | 9KBHBAJICHTOB m -1000(mz/ 1)

H =

HOCTb M, -V ()
Cy N Ms—MoisipHass Macca

SKBUBAJICHTA; I/MOJIb-

JKB.
Tutp, T m-macca, T | V=Imn m 2

T — p.6. -

Vv ML
p—pa(mn)
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Pemenue 3agau Ha nepexoa OT O AHOro criocoba BBIPAXXCHHUA COCTAaBa pacTBOpa
K APYIroMy OCHOBAHO Ha HCIIOJBb30BAHHUHN MATCMATHYCCKUX COOTHOIIICHUH MCKIOY

pa3IMIHbIMHA CAMHULIAMH U3MEPCHUA KOMIIOHCHTOB PaCTBOPOB!:

_m hoom ho_om
Y Y >TM,
[Tpumep 1
C,— o; C,oo

1) Haittu maccy 1 11 pactBopa (1 1= 1000 mut)
Mp-pa = P -V =p - 1000
2) Onpenenuth Maccy pacCTBOPEHHOTO BelllecTBa B 1 J1 pacTBOpa
Mps = Cyu - M- Vi) Mps = Co - M, - Vi
Vppa = 11
3) Beruncinuth MacCoBYIO JI0JII0 PACTBOPEHHOTO BEIIECTBA

m
w=—""-100%

p—pa

[Ipumep 2
o —>Cy o — C,
1) Haiitu maccy 1 1 pactBopa (cm. mpumep 1)

2) OnpenenuTh MacCy pacTBOPEHHOTO BeliecTBa B 1 J1 pacTBopa

3) Bbrunciuth 4nciio mMojel (MOJb-3KB) pacTBOPEHHOTO BEIIeCTBA B 171 pacTBopa,

T.¢. CM (CH):
m m
Cv=———, Ch=—"——;
M-V . M,-V _.
Vppa = 11
[Tpumep 3

Cm == Cu



——  1mons
Imons — 5x6
n
MOJIb — DKB MOJIb C
C—— — C, C,=Cm-n c,=—
7 7 n

N — YHCJIO PEaKIIMOHHOCTIOCOOHBIX XMMHYECKMX CBS3€M B BelIECTBE (CM. TeMy
«IKBHUBAJICHT», «3aKOH SKBUBAJICHTOBY).
Jlns  peakmuii, TPOTEKAIOIIMX B PacTBOpax, COCTAB KOTOPBIX BBIpaKeH
HKBUBAJICHTHOM KOHIICHTpAIIMEH, 3aKOH SKBUBAJICHTOB MOKHO 3aIHCATh TaK:
CH,I . V1 = CH,Z . V2 005} Nl . Vl = N2 . V2
V — 00beM pacTBOpa, MJI UITH JT;
Cy i N — HopMaJIbHOCTB pacTBOpA.
DTO XK€ BBIPAKECHHE MOXXHO HCITOJIB30BaTh B pacuyeTax IO TMPUTOTOBICHHUIO
pa30aBIEHHBIX PACTBOPOB U3 00Jiee KOHLIEHTPUPOBAHHBIX U HA00OPOT.
N, V

N =—2 = OTHOIIECHHE HOPMAJIBHBIX KOHIIEHTPAIMH pacTBOPOB 0OPATHO

2 1
MIPOTIOPITMOHAIIEHO OTHOIICHHUIO UX 0OHEMOB.

DOKBUBAJICHTHAsT  KOHIIGHTpAIlMsl pPacTBOPOB CBfI3aHA C €r0  THUTPOM
COOTHOILIEHUEM:

_N-M,
1000
YhpaxxHeHus U 3a1a4u

1) CkoabkO BOJBI M XJIOpHJIA KaldWs HAJ0 B3SITh, YTOOBI MPUTOTOBUTH 250 M
20%-ro pactBopa (p=1,133 r/mi).
2) K 500 mn Boas! mo6asmmm 20 rpaMMoB ruapokcuaa kanus. Onpenenute %-Hoe
coJiep>KaHKe BEIIECTBAa B pacTBOPE.
3) Ckonbko rpammoB raayoepooit conu Na,SO,4 - 10H,0 norpebyercs aist npu-
rotoyieus 300 rpammoB 2,5%-ro pactBopa Na,SO,4?
4) Bpiunciure MOJISIPHOCTH U HOPMAJIBHOCTH pacTBopa, B 500 My KOTOporo co-
nepxxutcs 50 rpaMMoB Cyib(aTa aMMOHUS.

5) CkoJIbKO TpaMMOB HUTpATa Oapusi HAJIO B3SITh JIJIsl IPUTOTOBIICHUSI:



a) 250 mxa 0,05M pactBopa 6) 500 M 0,051 pacTBOpa
6) Uemy paBHBI HOPMaJIBHOCTh U MOJISIPHOCTH 16%-T0 pacTBOpa cylibdaTa Maraus
(Pp-pa=1,17 T/™31).
7) Ha netitpanuzaruio 40 mMi1 pactBopa mieiaoun nomwto 24 mut 0,58 pactBopa cep-
HOM KHCIOTHI. KakoBa HOpMaIbHOCTh pacTBOpa MIEI0un?
8) CkoJbKO MJI BOABI HY)XHO npubaBuTh K 0,51 1,58 pactBopa HCI mis nomyde-
Hus 0,5H pactBopa?
9) Kaxkoit 06beM 2%-T0 pacTBopa KapOoHaTa HaTPHA (Pp-pa=1,19 r/Mi1) morpedyeT-
Csl ISl IPUTOTOBJICHUS: a) 11 0,05M pactBopa 6) 11 0,051 pacTBOpa?
10) Cmemanu 200 rpammoB 10%-ro pactBopa u 300 rpammoB 20%-ro pacTBopa
HeKkoToporo BemiecTBa. KakoBo %-Hoe coiep:kaHue 3TOro BEHIECTBA B MOIYYECH-
HOM pacTBOPE.
11) K 1 1 Boast mpubasiero 100 mia 72%-ro pacTBOpa a30THON KUCIOTHI
(p = 1,43 r/mi). Uemy paBHO %-HO€ COACp)KAHHE KHUCIOTHI B IMOJIYYCHHOM pac-
TBOpE?
12) Ckoapko rpaMMoOB cyiib(ara HaTpusi BCTynuT B peakuuto ¢ 50 ma 0,2M pac-
TBOpa TUAPOKCcHIA Oapusi?
13) Cmemanu 50 mn 1M pactBopa HuTpata cepedpa u 20 ma 1,5M pactBopa xJ10-
puna Hatpus. Kakoe BelecTBo U B KaKOM KOJIMYECTBE B3SITO B U30BITKE?
14) Boluncinure MacCoBYIO AOJIIO THAPOKCHIA KaJIblUsS B PAaCTBOPE, MOTyYEHHOM
pacTBOpeHHEM 2,5 rpaMMOB METAIINYECKOT0 Kaiublys B 200 M1 BOJBI.
15) Beruucnure %-Hoe coliepaHUE CEPHOM KUCIOThI B PACTBOPE, MOTYYEHHOM

pactBopenuem 20 rpammoB okcuaa cepsol (V1) B 100 M BogsI.

2. KOJIMYECTBEHHBINA AHAJIN3
MeToabl KOJIMYECTBEHHOT0 aHAIHN3A
KosnuecTBEeHHBIN aHaIM3 U3y4aeT METO/bI ONPENEIICHUS KOJINYECTBA COCTaB-
HBIX YacTeil (3JIeMEHTOB, MOHOB, MOJIEKYJI, pPaJIMKaIOB, (YHKIUOHAIBHBIX TPYNN U

T.J.) B aHAJIM3UPYyEMOM oOpa3iie (BEIecTBe, CI0KHOM MaTepualie, MUHepase, TOpHON
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nopoze). B KonnmdecTBEeHHOM aHaIn3€ BBLICISIOT METObl XUMHUYECKUEe, (U3HIECKHE
u puzuko-xummudeckue OTHECEHHE METO/Ia K TOW WJIM UHOM IpyIIe 3aBUCUT OT TOTO,
B KaKOW Mepe ompeeNieHue XHUMUYECKOTO COCTaBa BEUIECTBA JaHHBIM METOIOM OC-
HOBAHO HAa HCIIOJIb30BAHUHM XUMUYCCKUX WM (PU3UYECKHUX IMPOIIECCOB, WM COYETa-
HUE T€X M JPYTUX MPOIECCOB. XUMUYECKHE METOIBI OCHOBAHBI Ha CIICAYIONIUX Ipe-
BpallleHUsAX: 00pa3oBaHUe OCaJKa WM PAaCTBOPEHHE OCajka, 00pa30BaHUE OKpaIlcH-
HOTO COEJMHEHUS WJIM MU3MEHEHHE ILIBETa pacTBOpa, 0Opa3oBaHUE ra3000pa3HbIX Be-
mectB. K 3TUM MeToaM OTHOCSITCSI TPaBUMETPUYCCKHA (BECOBOI), TUTPUMETpUYIC-
ckuii (00bEMHBIN) U Ta30BbINA aHATH3.
duznyueckne U PU3NKO-XUMUICCKHAE METOJIBI BKIIFOYAIOT ONTHYCCKUE, IIEKTPOXUMHU-
YeCKHe, MacC-CIIEKTPaIbHBIN, XpoMaTorpaduueckuii, pauoOMETPUIECKUM U Jp.
MeTpoJiornyecKkue XapakTepucTUKU METOI0B aHAJIN3A

N3BecTHO, 4TO MpHU JIOOBIX U3MEPEHUSX €CTh MOTPEIIHOCTH. DKCIIEPUMEHTA-
TOpPY HEOOXOAMMO YMETh OIICHUTH MOTPEIIHOCTHA OTACIBHBIX OIepaIuii, CTaaui |
XUMHUYECKOTO aHaJIU3a B IEJIOM.
[TorpemHocTr MoAPa3AENAIOT HA cucmemamuyeckue, Ciydaliibie U 2pyovle OMTHOKH.
HcTouHUKOM cucmemamuueckux nocpeuwHocmeti MOTYT ObITh HENIPABUIHHO T'PaIyH-
pOBaHHBIC TPUOOPHI, MEPHAS TIOCYAQ, 3arPsA3HEHHBIC PEakTUBHI U T.1. [lorpemmHocTn
ATOTO THUIIA MOCTOSIHHBI BO BCEX M3MEPEHUSX M UMEIOT MOCTOSHHBIN 3HaK (71100 Bce
WU3MEPEHHUS 3aBBIIICHBI, THOO 3aHWXKEHBI). [IJIsl TOTydeHHsI JOCTOBEPHOTO PE3yJIbTaTa
CUCTEMATUYECKHE TTOTPEITHOCTH JJOJDKHBI ObITh BBISIBJICHBI, YUTCHBI WIH YCTPAHEHHBI.
Cnyuatinvle nozpewHocmy TOSBISIOTCS B PE3YJIbTATe HEKOHTPOIUPYEMBIX IKCIIEPU-
MEHTAaTOPOM M3MEHEHHMH B Xoji¢ dKcrepuMeHTa. OHM 00YCIOBICHBI OTpaHUYCHHOM
TOYHOCTBIO MCHOJIb3YEMbIX TPHUOOPOB, HE COBEPIICHHOCTHIO HABHIKOB M OPTaHOB
JyBCTB IKCIIEPUMEHTATOpA. Y CTPAHHUTh CIIyYalHBIC MOTPEITHOCTH HEBO3MOXKHO, TTO-
ATOMY UX OIIEHUBAIOT, HCTIOB3Ys MTPUEMbl MATEMATHUECKOW CTATUCTUKH.
I'pybvie owubku (npomaxu) 0OYCIOBIICHBI JIMYHOCTHBIMUA Kaue€CTBaMU JKCIIEPUMEH-
TaTOpa: HEBHUMATEIHLHOCTHIO, HEOPEKHOCTHIO, HEMPABUIBLHO BBITIOJIHEHHBIMH JKC-
NEePUMEHTANBHBIMUA OmeparusiMd U T.J. [Ipu 0O0paboTke pe3yabTaTOB H3MEpEHUN

rpyObie OIMOKH HEOOXOAUMO BBISBIISITH U UCKITIOYATh U3 00paboTku. Beibop metona
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aHaJIN3a JJIsl PEUICHUS aHAIMTUYECKOMN 3aJa4yd ONMPENEISACTCS COBOKYITHOCTHIO MET-
POJIOTUYECKUX XAPAKTEPUCTUK METOA.
Mertposornyeckne XxapakTepuCTUKH:
- HYDKHSIS TPaHULIA ONPEAEIISIEMbIX COAEPKAHUM;
- IPaBUJIbLHOCTb;
- CXOJIUMOCTb;
- BOCIIPOU3BOIUMOCTD;
- UYBCTBUTEIBHOCTb;
- Ipejiest OOHapYKEHUS;
- UHTEpBaJ ONPEACIIEMBbIX COJCPKAHUM.
JJ1st BceX 9TUX XapaKTePUCTUK MOXKET ObITh JJaHA KOJIMYEeCTBEHHAs
OLICHKA.
Turpumerpu4yecknii WM 00bEMHBIN AHAJIU3

TUTPUMETPUUECKUM AHAIM30M HA3bIBAIOT METOJ KOJIMYECTBEHHOIO XUMHYE-
CKOTO aHaJn3a, KOTOPBIM OCHOBAaH Ha TOYHOM M3MEPEHHH 00beMa pEaKTHBa H3BECT-
HOM KOHIIEHTpallui, HEOOXOAMMOTO JJISI PEaKIMU C JAaHHBIM KOJIMUYECTBOM OIpese-
J1€MOTO BemecTBa. MeTos 3aK/Ir04aeTcss B TOM, 4TO K PacTBOPY ONPEAEIIEMOTO Be-
niecTBa A MOCTENEHHO MPUOABIISIIOT PacTBOP peakThBa B M3BECTHOM KOHILIEHTpALIWH.
JlobGaBrienue peaktuBa B mpogomkaeTcst 10 TOr0O MOMEHTA, MOKa €ro KOJIMYECTBO He
CTAHET 3KBUBAJICHTHBIM KOJIMYECTBY PEArMPYIOLIETO C HUM OIPEEIIEMOrO BEIIECT-
Ba A.
KonudecTBeHHBIE ONMpeeieH s ¢ OMOIIIBIO 3TOTO METO/Ia BBITIOIHSIIOTCS OYEHb Obl-
CTp0o. MOMEHT OKOHYAHUS PEAKLMH, KOT/Ia B3aUMOJCHCTBYIOIINE BEUIECTBA IMOJHO-
CTBIO TIPOPEATUPYIOT MEXKIY COOOM, Ha3bIBAETCS TOYKOW SKBUBAJIEHTHOCTH. B 3TOT
MOMEHT KOJIMYECTBA MPOPEArupOBABIINX BEIIECTB YKBUBAJIEHTHBI. TUTPOBAHUE - ITO
IIPOLIECC MMOCTENEHHOTO MPUJIMBAHUS OJTHOTO PAacTBOpA K IPYroMy JJIsl ONPEAECIEHUS
KOHIICHTPAIIUU OJHOTO U3 ATUX PacTBOPOB. [Ipu TuTpoBaHuM 100ABISIOT KOJTUYECTBO
BEIIECTBA TUTPAHTA IKBUBAIECHTHOE KOJIMYECTBY OINPEAEISIEMOrO BEIIECTBA.
TuTpant (TUTPOBAHHBIN WK pabOUMii pacCTBOP MJIM BTOPUYHBIN CTaHAAPT) - 3TO pac-

TBOP € TOYHO U3BECTHOM KOHIEHTpaluenl. TUTPaHTOM B 3aBUCUMOCTH OT METOJA MO-
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T'yT OBITh KUCJIOTA, IMIEJI0Yb, IEPMAaHTaHAT KIS, MO U Ap., T.€. PACTBOPHI BEIIECTB,
TOYHBIE KOHLIEHTPALUHU KOTOPBIX IPUTOTOBUTH HEJIB3S [0 HABECKE.

Munepanpabie kuciotrel (HCl, H,SO,...) BBIIEANTS B YUCTOM BHJIE HEBO3MOXKHO.
[lenoun (NaOH, KOH) nmeroT HEMOCTOSIHHBIN COCTaB, TaK Kak, MOIJIONIAs U3 BO3-
nyxa CO; u Biary, U3MEHSIIOT COCTaB MPU XpaHEHUH U B3BelMBaHuu. [loaTtomy pac-
TBOpP TUTPAaHTa TOTOBAT NMPUMEPHOM KOHUEHTPAMM U 3aT€M THUTPYIOT PacCTBOPOM
MOJXOJSIIEr0 CTaHAAPTHOIO BEIIECTBA, KOTOPOE JOJIKHO YIOBIETBOPSTH C1edyio-
WuM mpebosaHusM.

a) ObITh YCTOMYHMBBIM MPU XPAHEHUH, KaK B TBEPJOM COCTOSIHUH, TaK U B paCTBOPE;

0) CTPOro COOTBETCTBOBATH ONMPEIEICHHON (popMyJie, XOPOILIO OYUIIATHCS.
YcraHoBIEeHHE TOYHOM KOHIIEHTPAIIMM TUTPAHTA IO CTaHAAPTHOMY pacTBopy (mep-
BUYHOMY CTaHJIapTy) HA3bIBACTCS CTaHJapTU3aluel TuTpanTa (pabouero pactropa).
PacTtBOp TOYHOW KOHIEHTPAIIMKU Ha3bIBACTCSI TUTPOBAHHBIM. OH MOXKET OBITh TPUTO-
TOBJICH U TOTJia OH HAa3bIBAETCSI MPUTOTOBJICHHBIN CTaHAAPTHBIM PacTBOP WM MEp-
BUYHBIN CTAaHIAPT WJIA €r0 MOXHO NMPUTOTOBUTH U3 (PUKCAHATIA.

®dukcaHan - 3TO 3aMasgHHAs CTEKJISIHHAS aMmIyja ¢ yriayOJIeHUusIMU, B KOTOPYIO MOMe-
HIEHO TOYHOE KOJIMYECTBO MOJIb SKBUBAJIEHTOB MaccChl BellecTBa. [[pOMBIIIIIEHHOCTh
BBINTyCKaeT (PUKCaHAJIbl C pa3IMYHbIMU BenlecTBaMu B Buje pactBopoB (HCI,
KOH...), Tak u B Buje cyxux Bemiects ( KMnOy4, Na,C,0; ...).

Copnepxxumoe aMitynbl (prKcaHaga KOJIMYECTBEHHO MEPEHOCSIT B MEPHYIO KOJIOYy Om-
pPENCIIEHHOTO 00bheMa U JTIOBOMASIT BOJAOW JI0 METKH. 3aKphIBAIOT MPOOKOW U XOPOIIIO
repeMemmBaroT. M0XKHO TOTOBUTH CTaHAAPTHBIA PACTBOP U3 TOYHOW HABECKU yCTa-
HOBOYHOTI'O BEILIECTBA.

YcraHOBOUHBIE BENIECTBA JOJKHBI 00JaaaTh OmpeeieHHbIMH CcBoiicTBamu. OHH
JIOJDKHBI OBITh XMMHUUYECKH YHMCTBIMH, JIETKO OUYMINATBCSA KpUCTAJIU3AIued, UMETh
MOCTOSIHHBIN COCTaB C OTMpPEJETICHHON (POPMYIION, He M3MEHSIONICHCS TIPH XpaHCHUH,
B3BCIIMBAHUU. BBITh yCTOMYMBBIMU K OKUCIICHHIO, HE Torjomarh Biaary, CO, u3 Bo3-
nyxa. B xone TUTpoBaHMS HYKHO YCTAaHOBHUTh MOMEHT OKOHYAaHUS PEAKIHUH, KOHEIl
TUTPOBAHMUS, ONIPEJICTUTh TOUKY SKBUBAJICHTHOCTH, KOTJIa BEIIECTBA MMPOPEArupyroT B

O9KBHBAJICHTHBIX KOJIMYCCTBAX.
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Jlnst pukcHpoOBaHUS TOYKU YKBHBAJICHTHOCTH UCIIOJIB3YIOT:
1. BesunouxamopHuiii cnoco6, eclu OKpAIlIEHHBIN peareHT B MPOIIECCEe PEaKIMK H3-
MEHSIET CBOKO OKPACKYy.
2. Unouxamopusiii cnoco6 - UCTIONIB3YIOTCS BeIIeCTBA (UHOUKAmMOopbl), KOTOPBIE TIpe-
TEpIICBAIOT PA3JIMYHbIC U3MEHEHHUS NPU TUTPOBAHUM: U3MEHEHHE OKPACKH, BbINAJIC-
HUE B OCAJIOK U T.JI., U TEM CaMbIM IMO3BOJISIOT (PUKCUPOBATH TOUKY SKBUBAJICHTHO-
CTH.
3. UHCTpyMEHTAIBbHBIM.

Knaccuduxkanusa MeTo10B TATPUMETPHUYECKOT0 aHAJIN3A.

B 3aBHUCMMOCTH OT TUMa XUMHUYECKOM pEaKIMH, COCTABJISIIONIEH OCHOBY METO-
71a, B IAHHOM MOCOOMH paccMaTpUBAIOTCS TOJIBKO TPU METOAA TUTPUMETPUUYECKOTO
KOJINYECTBEHHOTO aHAIU3A!

1. KuciaoTHo - OCHOBHOE TUTpOBaHUE (METOJ HEUTpaJIM3aIli) — B OCHOBE JICKUT pe-
aKIs B3auMoaercTeus noHoB H' ¢ monamu OH';
HCI + NaOH — NaCl + H,0;
CUbHASL  CUNbHOE  COJlb
KUCIOMa OCHOBAHUE
UHOUKAMOp
HCI + NH4OH —>NH4C| + Hgo,
mumpanum  ciraboe CoJlb
OCHOBaHUE
2. OKHUCIHUTENIBbHO - BOCCTAHOBUTEIHLHOE TUTPOBAHUE (PEIOKCUMETPHS) - OCHOBAHO
Ha MPUMEHEHUH PEaKINil OKUCIICHUSI BOCCTAHOBJICHUS:
2KMnO,4 +10FeSO,4 +8H,S0;,—2MnSO, + 5Fe,(S0O4);+K,S0, +8 H,0.
3. KoMI1eKCOHOMETpUYECKOE TUTPOBAHUE - OCHOBAHO HA MPUMEHEHUU pEaKIHil 00-
pa30BaHUsl KOMIUIEKCHBIX COCAUHEHUN:
N3.2C10H1403N2 + MgSO4 — NazcloleogNgMg + HZSO4,
Tpunon b
4. OcaauTenbHOE TUTPOBAHUE:

UHOUKAMOP
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AgNO; + NaCl —AgCl | + NaNOs.

Mumpaum onpeoensemoe

eeuecmeo

3. IMIIUADbI (kupbi)

Kupbl (TpUrauuepuabl) — CIO0XKHBIE 3PUPHI, 00pa30BaHHBIE TPEXaTOMHBIM
CIIUPTOM TIIALIEPUHOM U BBICIIUMH KUPHBIMUA KHUCIOTAMM.

OOpaTuTe BHMMaHHE Ha HamMOOJIEe YacTO BCTPEUAIOIIMECS B COCTaBE YKHUPOB
BBICIINE KUPHBIE KUCIOTHI: MPEACITbHBIE KUCIOTHI — MAJIbBMAUTHHOBAS U CTEAPUHOBAS,
JTAYPUHOBAsi U MUPUCTUHOBAS; HEMPEICIIbHBIE KUCIOTHI — OJIEMHOBAS U JIMHOJIEBAS U
aeHoneHoBass. M3 kputepreB (U3MYSCKUX CBOWCTB JKUPOB 3alIOMHHUTE, YTO TAaKOE
TeMIIepaTypa IUIABJICHHS U OT YETO OHA 3aBUCUT, & TAK)KE MOJHOE YHCIIO, SIBISAIOIICE-
Cs1 IOKA3aTeJIEM HEHACBIIEHHOCTH TpUriuuepuaa. M3 XuMuyecKkux CBOMCTB U3YUUTE
peaKkuyu OMBUICHUS €KMMHU IEJI0YaMU U B MPUCYTCTBUM KOHTaKTa [leTpoBa; ruapo-
TE€HU3ALMIO JKUPOB, 4 TAKXKE XMMHU3M IPOTOpKaHus kupoB. [I[puMeHeHne XUpoB B
TEXHUKE, MEJUIIMHE U BETCPUHAPUH.

Mpbinia — conu BBICHIMX JKUPHBIX KUCIOT. B MeauunHe u BeTEpUHAPUM 4YACTO
MPUMEHSIETCS KUAKOE (KaJIMeBOE) MbLIO, Ha3bIBAEMOE MEAUIIMHCKUM MbUIOM. Bax-
HEWIIIMM ATaroM IIPOM3BOJICTBA MbLJIA SIBIIIETCS OMBLIEHUE (THAPOIN3) )KHUPOB €JIKH-
MU 1ierouyamu. M3yunte peakiuio OMbUICHUS TPUNAIbMUTHHA ¢ 00pa30BaHUEM TJIU-
[IEpUHA ¥ MbLJa — HATPUEBOM COJIM MAJTBLMUTHHOBOUW KUCIOTHI. UTO TaKO€ CBUHIIOBBIC

MbLU1a? MexaHu3m MOOIIETO AESHCTBUS MbLIA.

Bonpocs! 111 caMOITpoBEpKH.
1. Kakue coetnHeHHs Ha3bIBAIOTCS: KUP, BOCK?
2. Hanuimure ypaBHeHHE peakii 00pa3oBaHus TPUOJIEHHA.
3. Uro HazpiBaeTcsa ombuieHneM? MpuioM?
4. Kakue coeJMHEHUs Ha3bIBAIOTCA aMUaMHU U KaK OHU MOJTy4aroTcs?

5. Hanumure ypaBHEeHUE peakliy MOTyYeHUsI MOUYEBUHBI Pa3IMUHBIMH CIIOCOOaMHU.
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KoHTpoJbHbIe 3a1aHUA

1. Kakue coennHeHus Ha3bIBAIOTCA KMpamu? HanumuTe ypaBHEHUE peakiuu
TIIALEPUAA U3 3-X MOJIEKYJ OJICMHOBOUW KUCIIOTHI U TIIULEPUHA.

2. Hanumure CTpyKTYpHYIO JIMHOJIeoAnonenHa. OT 4yero 3aBUCUT KOHCHUCTEH-
uus xkupa? Kakolh XMMHUYeCKOM peakuueld MOKHO HOATBEPAWTh HEHACBIILIEHHOCTh
ATOTO TpUIULepuaa?

3. Hammumure opMyIibl MSTH KUCIOT, KOTOPHIE BXOASAT B COCTaB KUPOB U Ma-
cen. OT 4yero 3aBUCUT KOHCHUCTEHIMS kupa? Hanummure peakuuio NOJy4eHUs TPUT-
JULEPUIA U3 JIFOOBIX TPEX MPUBEICHHBIX BBILIE KUCIOT.

4. Yto Takoe macna? Hamummure cxemy oOpa3oBaHUsI TPUTIIUILIEPU]IA OJICUHO-
BOW KHCJIOTBL.

5. Hanumure cxemy peakuuil moJiydeHHUs AunaibMUTOcTeapuHa. Kakoil 310
KoHcUcTeHUuu xkup? [IpoBeaure rugpoiu3 3TOro KUpa B NPUCYTCTBUU TUAPOKCUIA
kaynsi. Kakyro KOHCUCTEHIIHIO UMEET MOJTyYEHHOE MBLIO?

6. HanmummuTe crneayromme peakiuu: a) KaTaTUTHISCKOTO TUAPUPOBAHUS JTH-
HOJICHOZIMOJIEnHA; 0) OMBUICHHS MaJbMUTOaUCTeaprHa. Ha3zoBuTe mpoayKThl peak-
10518

7. IlomyunuTte CMEIIaHHBIA TPUTIHUIICPU]T U3 OJIEUHOBOM, JTMHOJIEBON U JIMHOJIE-
HOBOM kucinoT. [IpoBenure ruaporeHusanuio ero. CpaBHUTE CBOICTBA MCXOIHOTO
TPUTIIMLEPUAA U TPOIyKTa peakuuu. HazoBute ob6a coequHeHusl.

8. Ilomyuute CiiokHBIN YPUpP U3 TIUIEPUHA JTUHOJICHOBOU KUCIOTH. HazoBuTte
ero. [IpoBeaure KatanuTHYECKOE THIPUPOBAHUE ITOrO TpUriMiepuaa. B dem cynr-
HOCTb ITPOTOPKAHUS Kupa?

9. Kak XuMHUYECKMM CIIOCOOOM OTJIMYUT PACTUTEIHHOE Macio (Hampumep,
MOJICOTHEYHOE, JbHSHOE, KOHOIUIIHOE) OT MUHEPATbHOTO MAIIMHHOTO U TpaHchop-

MatopHoro? Hanummure peakinio Ha IpuMepe TPUOJICHHA.
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10. Hanumwure peakiuio 00pa30BaHUSI CMEIIAHHOTO TPUTIUIEPHUIA U3 TIIUIIE-
pHHA, OJIEMHOBOW KHUCIIOTBHI U JABYX MOJIEKYJI CTEapUHOBOM KuciaoThl. HazoBure ero.

[IpoBennTe OMBUIEHHE 3TOTO XHpa. YTO TaKOE MBLIO?

4. YI'VIEBOJbI

VYTrneBoibl — OpraHMueCcKUe COETMHEHMS, COAep KaIllie B MOJIEKYJIE OJTHOBpE-
MEHHO aJIbJIETUAHYIO HJIM KETOHHYIO TPYIIYy U HECKOJIBKO CIIUPTOBBIX TPYIII.

Bce yrieBojibl pazenstoTcst Ha e O0bIINE TPYTIIbL:
| ITpocTeie yriieBoabpl (MOHOCAXapuAbl UM MOHO3bI). DTH YIJIEBOJBI HE MOBEPratoT-
csl THIPOJIN3Y ¢ 00pazoBaHHeEM 00Jiee MPOCTHIX YIJIEBOIOB.
Il CrioxxHble yrieBoabl (MOaMcaxapy bl I MOJIMO3b). DTU YIIEBOIbI IOABEPratoT-

Csl THAPOJIU3Y U 00pa3yIoT MPH STOM MPOCTHIE caxapa.

MOHOCAXAPUADBI

XHAMHUYECKHE CBOMCTBA MOHOCAXAPUIOB ONPEAEISIOTCS IPUCYTCTBUEM B X
MOJIEKYJIaX OKCOTPYMIIbl M CHMPTOBBIX THAPOKCUIOB. Bece MoHOCaxapuabl, 1o100HO
aJbJIeTUIaM U KETOHaM, P BOCCTAaHOBJIEHUHU 00pa3yrOT COUPTHI.

B 3aBucumocTu 0T XapakTepa OKUCIUTENS MOTYT 00pa30BbIBaTHCS OHOOC-
HOBHBIE WU JBYXOCHOBHBIE KHCIIOTBI.

[Ipu HarpeBaHuM rIHOKO3bl, MAHHO3bI U PPYKTO3bl 00pa3yeTCcsi OMH U TOT K€
03a30H.

JleiicTBrE aMKUIUPYIOIIUX areHTOB Ha MOHOCAaXapHuAbl IPUBOAUT K 00pa3oBa-
HUIO HETIOIHBIX M MOJHBIX MPOCTHIX 3(DUPOB.

B pesynbTaTe ammpoBanus 00pa3yroTCs CIIOKHBIC d(DUPHI.

Bonpocsl 1j1s1 KOHTPOJIA

1. Knaccuduxkanus yrieBogoB Ha D- u L-psinbl.
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2. OCOOEHHOCTH CTPOEHHUS MOHOCAXapuaAoB (KapOOHUIbHBIE U HMKIHYECKUE (op-
MBI).

3. X¥MHYECKHE CBOMCTBA MOHOCAXapHU/JIOB.

4. SIBnenue MyTapoTanuu.

5. Ilomy4yeHue riamKo3uI0B.

Ypaxnenus no reMe «lIpocteie caxapa»

1. Hanuimure cTpykTypHbIe (POPMYIIBI:

a) MeTu - B-D-rimokodypano3unna; 0) metun - a- D-rmokodypanosunaa;

B) THlI - o- D-ppykrodypanosuaa; r) nponui B-D- ppykrodypanosusa.

2. Hanumure peakiyy OKMCIEHUs (B pa3HbIX YCIOBUSAX) U BOCCTAHOBIICHUS MOHO3:
a) D-riroko3sr; 0) D-bpyxTO3HI.

3. Hanumure peakiuu ¢ XJIOpaHTUAPUIOM ITAHOBOU KUCIIOTHI:

a) B-D-ranakronupanossl; 0) B-D-bpykrodypanossr; B) a- D-riokodypaHo3bl.
HazoBute o6pasyromiuecs: COeqUHEHMS.

4. Hanumure ypaBHeHUs: peakuuu D-pubo3br:

a) C CHHWJIbHOM KHCIIOTOM; 0) ¢ TUAPOKCUIIAMUHOM;

B) C aHTHIPUIOM ITAHOBOM KUCIIOTHI.

5. CKOJBKO METaJUIMYECKOro cepedpa MOXKHO MOJIYYUTh MPU B3aUMOJEHCTBUU 18 T
TJIFOKO3bI C aMMUAYHBIM PAacTBOPOM OKCHa cepelpa, €Clid BBIXOJ PEaKIIMH COCTaB-
nset 75% oT TeopeTuyecKoro?

6. Hanuiure ypaBHeHHs peakivil B3aUMOJEHCTBUS M30bITKa STAHOBOM KUCIIOTHI CO
CJIEIYIOITUMU MOHOCAaXapHuIaMHu:

a) a- D- bpykTodypano3oi; 0) B-D- rirokodypano30ii.

7. Kakoe BemiecTBO MOMYYHUTCS TIPU ICHCTBUU O0€3BOJHOTO METAHOJA B MIPUCYTCTBUHU
HCI Ha:

a) B-D-pubodypano3sy; 0) a- D-ne3okcupudodypanosy.

8. Hammummure ypaBHeHust o0pazoBanus GpykTo30-3-ocdara u prudo3o-5-docdara.

9. Hanummure cxeMy nepexoia B IIETOYHOU CpeJie TITFOKO3bI BO PPYKTO3Y.
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10. Hanummre ypaBHeHUs peakiuii obOpaszoBanus (¢Gpykro3o-1,6-mudocdara us
bpyKTO36I U POCPOPHON KUCTOTHI.

11. HanumwuTe peakuuu ruJpupoBaHuUs:

a) D-riroko3sr; 0) D-ramakTo3si; B) D-ppyxTO3HI.

12. B npuBeaeHHON HIDKE CXeMe TayTOMEPHOTO paBHOBECHsI B pacTBope D-Timoko3s
3aMEHHUTE Ha3BaHUSI MPOCKIIMOHHBIMU (hOPMYyITaMHU:

o~D - rmokodyparosza  0—D - TirokonupaHosa

A 7
D - rmroxoza
7\

B-D - rmrokodypanoza  B-D - mmoxomupaHosa
13. Hanummre cxeMbl peakiuii 00pa30BaHUs 03a30Ha U3 TIIOKO3bI U (PPYKTO3BI.
14. B ueM nposBISIFOTCSL 0COOBIE CBOMCTBA IMOJIyalleTAIbHOTO (TJIMKO3UIAHOIO) TU-
pPOKCHJIa IO CPaBHEHUIO CO CIIMPTOBBIMU T'MApPOKCHIaMH? Hanummre cxembl B3aUMO-
neiicreus (B npucyrctBun HCI kak karanmszaropa):
a) o.- D-rmrokonupano3bl ¢ 3TaHOJIOM;
0) B-D-rnrokodgypaHo3bl ¢ H30TPOITMIIOBBIM CITUPTOM;
B) B-D-dpykronupanossl ¢ 6EH3UTOBBIM CIIUPTOM.
HazoBuTe noigyyeHHbIe BEIIECTBA.
15. HanumnTe peakunu OKUCIEHUS 0 CaXapHbIX KUCIIOT:

a) D-rmoko3br; 0) D-pubos3si.

Bonpocs! 1151 KOHTPOJIA.
1. CTpoenue au- ¥ NoaMUCcaxapuaoB.
2. X¥MUYECKUE CBOMCTBA JUCAXAPUJIOB.
3. CtpoeHue Kpaxmaia U TJIMKOTeHa.
4. CTpoeHue KJIeTYaTKH.

5. I'maponus nonucaxapuaos.

anamnemm Imo TeMe «I[I/Icaxapnz(bl H MOJHUCAXAPHUIABD
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1. Hanumure ypaBHEHHE peakuy CIEAYIOINX AUCAXapPUI0B:

a) JIAKTO3BI; 0) MaJITO3BI.

2. Hanmumure ypaBHEHHUE pEaKIMN B3aUMOICHCTBUA:

a) XJIOPUCTOr0 NPOMUOHWIIA C JaKTO30M;

0) OpOMHUCTOTO aleTHIIA ¢ 1EeJTTIO0M030ii.

HasoBure npoayKThl peaknnii.

3. Hanummure ypaBHEHHE peaKMU OKUCIICHHS JUCAXapHUIOB B MATKHUX YCIOBUSX:

a) MaJbTO3bI; 0) 1eT00MO3HI; B) JIAKTO3BI.

HazoBute 00pa3yronimecs: KUCIOTHI.

4. Hanumure ypaBHEHUS peakiil B3aUMOJCHCTBUS METUJIOBOTO CIUPTA (B MPUCYT-
crBun Kataymsaropa HCI):

a) C MaJIbTO30M; 0) ¢ 1aKTO30i1.

Ha3oBuTe noiay4yeHHbIE COCTUHEHMUS.

5. Hannmure cxemy 00pa3oBaHUs 03a30HA JIAKTO3BI.

6. IlonyunTe M3 LEUIION03b METUILEIUIION03Y, ITHILEIUIION03Y, YCIOBHO CUWTAs,
YTO aJKUJIMPOBAHUIO MOABEPTaIOTCS BCE TMIPOKCUIIbHBIE TPYIIIIBI.

7. C mOMOIIBI0 KaKNX XMMUYECKUX PEAKIIMI MOYKHO OTIIMYUTH Caxapo3y OT MaJbTO-
3617

8. Hanummre cxempl CTpoeHus Kpaxmana v LEUTFOIO03BL.

9. HamumuTe ruaponu3 caxaposbl, UCHOJB3YysS CTPYKTypHble dopmynbl. B uem 3a-
KJIF0UaeTcs sABjeHue nHBepcuu? UTo Takoe MHBEPTHBIM caxap?

10. Hamumure peakuuu B3aUMOAECHCTBUS JIAKTO3bI CO CJIEAYIOIIMMHU BEIECTBAMMU:
aHTHJIPUIOM dTAHOBOM KHCIIOTHI, THAPOKCHIAMUHOM, (DEHUIITHAPAZTHOM.

11. Hanummre cxemy oOpa3oBaHusi 03a30Ha 1EI00HO3HI.

12. HanumuTe ypaBHEHUE peaklMy THAPOIIN3a 1eTT00H03bI.

13. HanmummmTe cxeMbl 00pa30oBaHus CISAYIOMINX JUCAXapUIOB:

a) 1eJI00MO03HI; 0) caxapo3bl.

14. Kak pearupyet caxaposa ¢ u30bITKOM YKCYCHOTO aHTupuia’?

15. Hanummre cxemy moJiydeHus OKCUMa Le1001M03b17

16. Kakosa npuunna pactBopenus Cu(OH), B pacTtBope caxapo3bi?
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Kak Ha3bIBatOTCsS coeAMHEHUs 00pa3yIoIIHecs PU 3TOM?

5. AMMHOKUCJIOTHBI, BEJIKH

AMHHOKHCIIOTaMU Ha3bIBAIOTCS COCIMHEHNUS, B MOJIEKYJIE KOTOPBIX
COJEPKATCSl OJTHOBPEMEHHO aMUHHBIE U KapOOKCUIIbHBIE I'PYIIIIHI.

AMUHOKUCIIOTBI MPOSBIISIIOT CBOMCTBA, XapaKTEpHbIE KAaK JJs KUCIOT, TaK U
Juist aMuHOB. KpoMe Toro, aMMHOKHCIIOTHI 00J1aat0T Cieu(PUIEeCKUMU CBOMCTBaMH,
XapaKTEPHBIMU JUIsl COCIMHEHUN COAEPIKAlUX JIBE PA3JIMYHBIE IO CBOEW MPUPOIE
(yHKIHOHAIBHBIE TPYIIIIHI.

B cBs3u ¢ HalMuMeM aMUHOTPYIIT aMUHOKUCIOTHI JAIOT COJM C KHCIOTaMu,

HaIpuMep:
R

\ + -
H,N - CH - c< +HCl—~ [H3N CH C/ I

[Ipu nericTBUU a30TUCTOM KMCIIOTHI HA aMUHOKHUCIIOTBI PEAKIUS IPOTEKAECT TaK
e, Kak U B cliydae aMUHOB. M3 MEpBUYHBIX aMUHOB 00pa3ylOTCsl CIIUPTHI, U3 aMUHO-
KHUCJIOT - OKCHUKMCIJIOTHL. B KauecTBe alMIMPYIOLIMX areHTOB ITPUMEHSIOT raJlor€HaH-
TUAPUIBI U AaHTUAPUIBI KUCTIOT. [Ipn ankuimMpoBaHuu TaJIoreHAIKUIaMu 00pas3yoTcs
MOHO-, I1-, TPUAIIKUITPOU3BOJHEIE.

AMMHOKHCIIOTBI, KaK ¥ anudaTuuecKkue KUCIOThI, 00pa3yloT COJH, CIOKHbBIE
3(UpBI, TAIOTEHAHTUAPUIBI U JPYTUE TPOU3BOIHBIC.

Oco0yto Tpynmy COCTaBJISIOT PEAKIMU, CBI3aHHBIC C HATUYMEM U B3aMMHBIMHU
BIIUSIHUEM aMHHO- U KapOOKCHIIBHBIX TPYMI. ITO OTHOIIEHUE aMUHOKHUCIIOT K Harpe-
BaHUIO. O.-AMUHOKHUCIIOTHI TIPU HArpeBaHWU, OTIICILISAS BOJY, OOpa3yrOT IUKIUYeE-
CKHUE€ COCJMHEHUS — JUKETOMUIICPA3UHbI. 3-AMUHOKUCIOTHI MPU HArPEBaHUU BbIJIC-
JSIIOT aMMHAK U MPEBPAIAOTCS B HEMPEACIbHBIC KUCIOTHL. Y- W O-AMUHOKHUCIOTHI

JICTKO OTHICIIJIAIOT BOAY U IUKIIM3YIOTCH, O6p213y5[ OUKINYCCKHUEC aMUAbI — JIAKTaMBI.
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0.- AMMHOKHUCIIOTHI MpU B3aumoaecTBun ¢ ruapokcuaom meau (1) oGpasyrot

KOMIIJICKCHBIC COJIM:

O
7
R-CH-NH ~ 0-C
| _Cu~_ |
_C-0 NH, - CH-R
O

AMMHOKHCJIOTBI MOI'YT BCTYIIATh B pCaKIIHUH ITOJIMKOHACHCAIINHN C O6pa30BaHI/I-
€M IICIITUAOB W ITOJUIICIITHOOB. HOBTOPHIOH_IEUICH B HOHHHCHTHHHOﬁ eI I'pYyIIIa
aTOMOB

-C-N -
[
O H
Ha3bIBACTCS MeNTUIHOM, a CBA3b C — N — ImenTuaHOol CBA3LIO.

Cormnacuo 06HIerI/IH51TOﬁ TCOPHUHN MOJICKYJIa OeJIKa COCTOUT M3 OCTAaTKOB Ol-

AMHUHOKHUCJIIOT, CBA3AHHBIX MCKIY coboit NEIITUAHBIMU CBA3SIMMU:

H O H H O
g | ! | PII [
H-N(1_ € /(lj\ NN C/C "N
T Yr | |
R 14 0 R H

KadecTBeHHBIMU peakiusiMU Ha OCTTKU SBJISFOTCS:
a) OMypeToBast peaKIus; 0) KCAaHTOIIPOTEUHOBASI PEAKIIHS;

B) peakiusi MusioHa; I') HUHTUAPUHHAS PeaKIusl.

Bonpocs! 1151 KOHTPOJIA
1. Kimaccudukarust aMMHOKHCIIOT. 3aMEHUMbBIC U HE3aMEHUMbIE AMUHOKHUCIIOTHI.
2. AMdoTepHBIil XapakTep aMUHOKUCIIOT.
3. XuMHUYecKre CBOMCTBAa aMUHOKHUCIIOT. OTHOIIEHHE UX K HarPEBaHUIO.
4. ITonyyeHre aMUHOKHUCIIOT.

5. [lonyuenue qu-, Tpu- U noaunentuaoB. [lentuanas cBs3b.
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6. Knaccuduxkanus 6enxoB. [IpocTsie 1 croxHbIe OENKH.
7. CtpoeHue OEeIKOBOI MOJIEKYJIbI: IEPBUYHASI, BTOPUYHAS, TPETUUHAS U YETBEPTUY-

Has CTPYKTypa OeJika.

YinpaxHeHus 10 TeMe «KAMHHOKHMCJI0THI. bejkn»
1. Hanmumure Bce nzomepsl aMuHokuciot coctaBa C4HgO,N (ux msate). HazoBute nx
o HomeHkiarype MIOITAK.
2. Hanuiure peakiyio U30MacisiHOW KUCIOThI ¢ OpOMOM M MOJIYYEHHOTO COE/IUHE-
HUS C U30BITKOM aMMHAaKa.
3. Hanuiure ypaBHEHUSI peaKUii B3aUMOJICHCTBUS C BOJHBIM PaCTBOPOM IIEIIOYH U
C COJISIHOM KMCIIOTOM CJIETYIOIINX aMUHOKHUCIIOT:
a) TJUIMHA, 0) alaHuHa; B) (peHMIaNaHUHA.
4. IlonBepruuTe HArpeBaHUIO O-, 3-, Y-aMHUHOBaJIEpUaHOBBIE KUCIOTHI. HazoBuTe mno-
Jy4YEHHBIE COCTUHEHUSI.
5. Hanmmmre ypaBHEHHUs peakunid JeUCTBUSA a30TUCTOU KUCIIOTHI Ha:
a) TJIULUH, 0) aJlaHuH; B) CEpHH.
6. Hanumure ypaBHEHHE peakiuy JeKapOOKCUIMPOBAHUS CIEIYIONUX aAMHUHOKHUC-
JIOT: a) JIM3HH,; 0) OPHHUTHH.
7. Hannimre ypaBHEHUs peakliuy TUAPOJIN3A:
a) ATAHWITJIUIINHA, 0) anaHWIaNaHWHA; B) INIMIUJICEPHUHA.
8. Ilpennoxxkure cxemy CHHTE3a ajlaHMHA U3 ATHJIOBOIrO crupTa. [isi aMUHOKHUCIOTHI

HalMIIUTE YPABHEHHUS PEAKIUHU:

a) ¢ HCI; 6) ¢ NaOH:; B) ¢ HNOs.
9. Harmummure hopMysbl MPOMEXKYTOYHBIX i KOHEUHBIX MPOTYKTOB B CXEME:
OCl
CH, = CH, H AKCN B HBr B NH r H,0 b

10. Hanummre cxeMy ClIeyronuX MpeBpaieHui:
anmannH t° — nukeronunepasun H,O — mumentu.
11. JJononHuTte cxemMy CIEAYIOMNX NPEBPALLICHUN:

0
3-amuHO-2-MeTHIIOyTaHoBas kuciorat — A —# 5, 5 M , B
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Ha3oBuTe KOHEUHBIN MPOAYKT.
12. 13 anieTuneHa nojy4yuTe alaHuH.
13. 13 aTriieHa moy4uTe ajJaHWI-TIULNH.
14. Hanumute GopMyJibl CIETYIOMUX TPUTEITHIOB:
a) aNaHWJI-TIUIUI-CEPUH;
0) rmnI-(heHUIaTaHIT-aJJaH U H;
B) TNIMITWJI-JIU3UI-TpUNTO(aH.
15. C anaHuHOM MPOBEIUTE CIEIYIOUIUE PEAKIUU:
a) C 3TUJIOBBIM CIIUPTOM,;
0) ¢ aMMHaKoMm;

B) C THUJIPOKCUIOM MEJIH.



23

Cnmcok ucnosib30BaHHOM JIUTEPATYPbI

. I'paan6epr N.U. Opranndeckas xumusi. — M.: Jlpoda, 2013, c.145-190, 261-
275.

. I'pann6epr U.U. [Ipaktuueckue pabOThl U CEMUHAPCKUE 3aHITHUS MO OpraHu-
yecko xumun. — M.: JIpoda, 2013, ¢.340-345.

. Kpyco I'.H., llaneiruna A.M., Bosnokutuna 3.B. MeTojbl uccienoBaHusi Mo-
JI0Ka ¥ MOJIOYHBIX poaykToB. — M.: Konoc, 2000. — 368 c.

. Antunosa JI.B., ['noroBa H.H. MeToas!l ucciienoBanust Msica U MSCHBIX TPO-
nyktoB. — M.: Kosoc, 2001. — 371 c.

. XMMHUYECKUI COCTAaB POCCUUCKUX MHUIIEBBIX MPOAYKTOB: CripaBOYHBIE Ta0JIH-
upl / nox pen Cxypuxuna .M., Tyrenesna B.A.— M.: [leJIu npunt, 2002. —
236 c.



24



