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dopma oOyucHust
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Kazann - 2022



CocraBuTeNb: 2
Kanyimar XuM. HayK, JOLEHT /Vﬂi// XammysutrHa 3yibhus MycaBuXoBHA

JIOMKHOCTB. yueHas CTENEHb, YYEHOE 3BaHHE [MToanucek D.N.0.
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JIOKTOp C.-X. H., JIOLIEHT ¢ (= ITaigymiug P.P.
JIO/KHOCTD, yueHas CTeneHb, YUeHOe 3BaHHe Hommc&,/ D.N.0.
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CorJiacoBaHo:;

JIupexTop, JOKTOp C.-X. H, CeprkanoB Mrops MuxaiyjioBuu

’M D.HN.0.

a UHCTUTYTa arpoQMOTEXHOJIOTHH U 3emiienonb3oBanust Ne 8 ot «6» mas

ITpoTokon yueno
2022 ropa



1 IEPEYEHb KOMIIETEHIIUM C YKASAHUEM ITAIIOB UX ®OPMHUPOBAHUS B
IMPOOECCE OCBOEHHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbprate ocBoenus OIIOIl GakamaBpuara mo HampaBieHH0 moarotoBku 35.03.04
ArpoHomust OOy4aromMKCS JOJDKEH OBJAJeTh CICAYIOUMMH pe3ylbTaTaMH OOYy4YeHHs IO

NUCLIUILIHHE «XHAMHUS):

Tabmmma 1.1 - T

peOoBaHMs K pe3yIbTaTaM OCBOCHHUSI TUCITUILINHBI

Kox u HaumenoBanue

Kon u HaumeHnoBanue HHIUKATOpa IIepedyeHs nIaHUPyEMBIX pe3yabTaTOB
KOMITETCHITUH JOCTHIKEHUS 00y4eHUS TTO TUCIUIUINHE
KOMIICTCHIINN
OIIK-1 OIIK-1.2 3Hamb: OCHOBHBIE METOJLI KAadueCTBEHHOI'O H

CriocobeH pemiarb
TUTIOBBIC 3a]1a41
npohecCuOoHABLHOM
NeSITeTbHOCTH Ha
OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB
MaTeMAaTHYECKUX,
€CTeCTBEHHOHAYYHBIX
u
obmenpodeccuoHaIbH
BIX JUCIUTUINH C
IpUMEHEHHEM
UH(POPMALIMOHHO-
KOMMYHHKAIITHOHHBIX
TEXHOJIOTUI

Hcnone3yer 3HaHUA
OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX HAYK
JUIs peLIeHus
CTaHJapTHBIX 3a/1a4 B
arpoOHOMMHU

KOJINYECTBCHHOIO aHalu3a, CIIOCOOBI
BBIPKCHHS KOHIICHTPAIIUHA pPacTBOPOB.
TeopeTnueckrue  OCHOBBI ~ HEOPTraHUYECKOH,
AHAJIMTUYECKOM W  OpPraHUYECKON  XHUMUHU;
OCHOBHBIC KJIACChI HeopraHqucxnx nu
OpPraHMYEeCKHX COCIMHEHUW W WX CBOMCTBA;
KIIACCU(UKALNIO XUMUIECKUX PEaAKIIHA

Ymems: nipoBOIMTH pacyeThl MO XHUMHUYECKHUM
YpaBHEHUAM, pacyeThl KOHLICHTpALUI;
000CHOBAaHHO BBIOMPATh METOJBI XHMHYECKOTO
aHaJIM3a, HpOBO,Z[I/ITB H€O6XOI[I/IMBIG paC‘IeTBI;
FOTOBHTH  pabodee MeCTO, TMOCydy  JUIs
HpOBe,Z[GHI/ISI XUMHUYECCKOT'O aHaJn3a.
Hcnonn30BaTh XUMUYECKYIO CHUMBOJIUKY;
OTIpEeIeIIATh KJIacc HEOPTaHMYECKUX 51
OpTraHWYECKUX COCIMHCHHH M UX PEAKIIMOHHYIO
CIIOCOOHOCTB; 0OOOCHOBAaHHO BHIOMPATH METOJbI
XHMHYECKOI0 aHaJIN3a.

Bnaoemy: MPaKTUYECKUMU HaBBbIKAMU
MPUTOTOBJICHUS ~ PacTBOPOB  C  3aJaHHOM
KOHHGHTpaHHGﬁ, HpOBeI[eHI/IH KAa4€CTBCHHOI'O "

KOJIMYECTBEHHOTO  aHall3a METoJaMH, He
TpeOyIoIHUMHU CJI0KHOTO COBPEMEHHOT0
0o0Opy/IOBaHUs; pacueTaMd TI0 pe3yiabTaTam

ananm3a. [IpakTHYeCKUMU HaBBIKAMHU PEIICHHS
TUITOBBIX 3a1a4 HeOpFaHHHGCKOﬁ nu
AHATUTUYECKOH XUMUH
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*«OH41rALNd0g1o1rd0YAOH» UMHIMIO oindoiudy LoA410199.1009 KOHILRBE 9HY» BMHOI() '
"«OHAIrOLNdOdIdIra0TA» OF «OHRHUILLO» 10 MOHOIO WEHAOINAN IoA4L10IO8L1000 «OHILRBEY BMHIII() °G
‘UMHEHE XITHHOOEJA HUHBEOEIIOIION WONOORULNRdIT U MMHOXOLEN ‘UMHRWHHOII € HLOOHQOJOIID
om1oondodl AwomeamxAdeHgo ‘AdAredolnrr OIAHAIOLMHIONOY U OIAHEOHOO AWJIIEHOE00 ‘OHULILIMIONY ol ererdorew oJoHWWedIodll BUHBHE OMMOQAILI
1 ouHHOdOLO90d Awomandsodl ‘«dlorerrd» U «ILOWA» ‘«9LBHE» HHUITHOLOLINOM HWBLHOWOLE AWOIIEOTRLE0 ‘ALHOTALO KEOLUEBL) «OHRHUILLO» BMHONI()
"HIOOHAIALIEY HOMOIRHUINEdII M BUHOhAQO OJIOMIOIATAIOOM JYOX € OIMHI'AOHQO U OIMHOHOWHAI AWOHAIIOLEOLOOWED XU
M AWOHQOJO0IID U UMHIWA U UrHeHe dordedex HqHIIHQeLd AwomamuAdengo ‘AdAredorurr o1AHHREOTHOWOMOd OIAHEOHOO AWOIMIEHOEI0 ‘QHULIIMIIONY Ol eIreudoren
oJoHWWedI0dII OMHEBHE QOHLOU AWOMEUIKOdI ‘«ILOWA» U «91BHE» HUIMHOLOUWON HWBLHOWOLE AWOIMEOIBLdO ‘ALHOVALD Eo1Mgeld «omodox» eMHON() ¢
‘edoreHoneed€e 19HOdOLO 00 ogodurxaddox ndu kuHoHRALOA
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OJOHEOHOO KWHBHE AWOmMEUEEOdI "9'1l ‘«9IBHE» HMITHOLOINOM HWBLHOWOIE AWOIMEOURId0 ‘ALHOTALD EBOILMEBLd «OHIUAIMdOGIordorA» BMHON() T
“QHUITIMIIONT HOHHERY Ol UN9010I0I HOHILOLUHIOIOY £99 UIOOHIIALEIY HONOORUINRdH M 9IMIALONdI UIrM QUHORAQO JLIKIrOT0dI AWS LOIBIr0ge01I OH 919d0LON
‘UMHBHE XMMOORMLIdd0ol MMHOHOWHAL UdIl MMQUITIO SIHAIBUIUIHUAL AWOIIEULIALIOY ‘OHUIIIUIIOUY Ol elrendolew oloHWWed1odn OJOHHOHOO UMHEBHE € 191rogodi
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BUHEAHHINIO 198N JUHBIUII()

‘UUNMX HONOOhULIUIBHE
U UOMOOhUHBIAOOH
heIee XI9901IML BUHOMSd

4OMI99RH XIDIOOhHINed "HAWUX HONOORULIULEHE ‘HANUX HOMOORHLIUIBHE HUWUX HOMOORULUIEHE
ouHoHIWHdI U UOMOOhUHBIAOOH U UOMOhUHEId0oH U UOMOShUHEIdOoH
QOMOORULIBINALOUD hBI/BE XI990LNUL hBI/RE XI990LUL KUHOIMAd hBI/RE XI990LUL

1 SQOHIIAI A puHOMOd HNeNIIgeH MMI99eH OMMOdhHIYedIT guHoMod HwexIIgeH




3. TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE 111 OIEHKHW 3HAHUI, YMEHU, HABBIKOB U (JIH)
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA
KOMIIETEHIIAM B IPOIIECCE OCBOEHMSI OBPA3OBATEJILHOM
IMPOI'PAMMBbI

Tabmuua 3.1 — TumoBble KOHTPOJBbHBIE 3aJaHUS COOTHECEHHbIE C HHIUKATOpPaMU
JOCTHKEHUS] KOMIIETCHIUI

NoNe 3amanuii (BOmpocoB, OMIIETOB, TECTOB H TIP.) JJIS

NuankaTop JOCTHKEHUS KOMIIETEHIINH|  OI[CHKU PE3yIbTaTOB O0YUEHUS [0 COOTHECEHHOMY
WHAUKATOPY AOCTUKEHHSI KOMIIETEHIIUU

ITucemennsrit Tect Ne 1

OIIK-1.2 Hcnonb3yeTr 3HaHUS Kontponbasie pabotet Ne 1, 2, 3,4, 5;

OCHOBHLIX 3aKOHOB €CTCCTBEHHBIX Komnsrorepnsiit tect Ne 1, 2, 3

HayK JIJI PELICHHS CTaHIapTHBIX Crucok opranudeckux dopmyn Ne 1, 2;
3a/1a4 B arpOHOMUU Cnucok opranuueckux peakuuid Ne 1, 2

TecToBble BOIIPOCHI K 3K3aMEHY

3.2. TUNIOBBIE KOHTPOJIbHBbIE 321aHUS
Tema 1-2. IIucbMeHHblIii TecT 1.

Tunosoi BapuanT
1.Cpenu nepeurcieHHbIX BEMIECTB YKAKUTE HEMETAILT:

a. Fe
6. FeO
B. P
T. PH3
a. Cu
2.Vxaxute hopmyny GochopHOit KHCTOTHI.
a. P401()
6. H,S
B. KCI
T. H3PO4
. H3PO3
3.dopMya Kakoro BEHIECTBA COOTBETCTBYET KUCIOTE?
a. HF
6. F,O
B. KF
r. NaOH
. Nast4

[ToncunTaTth MOJIEKYJISIPHYIO MacCy BEIOPAaHHOTO BEILIECTBA.

4.Kakoe coeiMHEHHUE SABIIICTCS HOPMAITBHOU (CpeaHei) conbio?

a. C1207
6. Cl,

B. HC104
r. NaCl
n. NaOH

XuMHudeckoe Ha3BaHNE BCIICCTBA U €0 MOJIsIpHAas Macca.
Hanucats CXCMY BHGKTpOHHTquCKOﬁ JUucconuanuu ajist BBIGpaHHOI‘O COCIMHCHMA.



5.Kakoil ruipoKkcu mposiBIsieT CBOMCTBA OCHOBaHUS?
a. HQSO3

6. SO,

B. CuSOq4
T. SCzO3

1. Sc(OH)s

XuMudeckoe Ha3BaHUE BEIECTRA.

6.HalinguTe KUCIIOTHERIN OKCHUI.

a. Na2CO3
6. H,CO;
B. CH4

r. CO

. C02

XuMudeckoe Ha3BaHHE BEIICCTBA.

7.Ykaxute GopMyiTy CUIBHON KUCIIOTHI.

a. st
6. HCI
B. CH4
r. CuS
. HzSiO3

Hamucatp cxeMy 3JeKTpOTUTHIECKON TUCCOIUAIIAN 711 BRIOPAHHOTO BEIIECTBA.

XHUMHUYECKOE Ha3BaHUE BCIICCTBA.

8.Kakoe coenmuHeHne OTHOCAT K aM(OTEPHBIM THAPOKCHAAM?

a. Al(OH);
0. AlLO;

B. Ba(OH),
r. BaO

n. BaSOy

Hanwucars cxembl peakiuii BRIOpaHHOTO BEIECTBA:
a. C comsHOM KHCIIOTON
6. C ruapoKcuIOM HATPUS

9.Hanmcate cxembl Bcex peakuuii (B MOJIEKYISIPHOM U HOHHOU (opme).
a. Pb + S
6. Cd + HCI
B. AgNO; + K,S
TI. H3PO4 + NaOH
. Fe(NOs); + KOH
B kaxoii peakuuu obpa3yercs Boaa?

10.Ykaxute popmyny okcuaa azora (I).

a. Nz

6. HNO;
B. NH3
T NQO
n. NO

11.Kaxkas 3anuck cOOTBETCTBYET (DOPMYJIBHOM €TMHUIIEC CUITUKATA HATPHUs?



am o

1.
Hammmcars cxemy peakiuu Beiopannoro BemiectBa ¢ CaCl, (B MOJIEKYISIpHON U HOHHOM (opme).

Na2C03
NaZSi03
NaClO4
NaOH
NaQO

12.Kaxkas 3anuch COOTBETCTBYET (DOPMYJIBHOM €TMHUIIEC THAPOKCHIA 11e3Hs?

a.
0.
B.
I.
a.

CsOH
CsCl
CsH
CS3PO4
CSNO3

Hamucats cxeMy peakiuu BeiOpanHoro Bemecta ¢ HySOy4 (B MonekysipHOi 1 HOHHOM popme).

13.Yka3ate hopmyy KUCIOH COIH.
a.
0.
B.
T.
.
XUMHYECKOE HA3BAHHUE COJIU.

Mg(OH),
CO,

H,COs3
Mg(HCO3),
MgCO3

14.OCHOBHEBIM BEHIECTBOM B COCTABE Talll€HON U3BECTH SIBIISIETCS:
a.

0.
B.
r
A

\© o

CaO
Ca(OH),
KCl
NH,4Cl
K,CO;

Tema 2. KonrposabHas padora Nel

Tunosoii onjer

Onpenenuth MacCOBYIO JIOJIO a30Ta B KaJUWHOW cenuTpe. PaccunTaTh Maccy CENMTPBI,
coaepxanieit 2,5 Kr a3oTa.

Bripa3uTh B mpoiieHTax KOHIIEHTPAIMIO pacTBOpa, coaepxamero 350 r Boabl U 100 r
COJIU.

CKOJIBKO TpamMM COJIM ¥ BOJBI HEOOXOIUMO B3SITh 1J1s ipurotoBieHuss 780r 35 %-ro
pacTBopa.

CKOJBKO BOJIbI HEOOXOIMMO B3SITh AJIsl IpUroTOBIeHUs §%-T0 pacTBopa u3 250 rpamm
BEIIECTBA

B 15 %-i1 pactBOp, conepxkammii 35 r conu go6asunu enie 20 r. Beipasuts B
MPOLIEHTaX KOHILIEHTPALMIO MOJYyYUBILIETOCS pacTBOpA.

Cmemamu 100 20 %-ro pactBopa comu u 300 r 25 %-ro pactBopa. Onpenenursb
KOHIIEHTPAIMIO MOJYYEHHOTO PacTBOpa

CKOJIBKO TpaMMOB BeIIEeCTBa HEOOXOIUMO B3sITh 1J1s ipurotoBieHus 21 0.6 M (C, =
0.6 monb/) pactBopa K2CO3

Brruncnute monsipayto konneHtpanuio 27,1 % pacrsopa NH4Cl (p = 1,075)

VYkazarh xapakTep BOJHOTO PAacTBOpa CICIYIONIMX COCIUHEHWH (KHCIBIA, IIETOYHOM,
OmM3KHiA K HeHTpabHOM ) 1 3HadeHue pH (> 7; <7 ;= 7):

HCIl, CH30H, KOH, Al5(SO4), Na,CO3, KNO;



Hanucars ypaBHEHHE THAPOIM3a COJIEH 110 IEPBOU CTYIIEHU B MOJICKYJIIPHON, HOHHOU U
KpaTKOW HOHHOU (opme.

10. Cxonbko rpaMmmoB Na;SOy4 -10H,0 1 Bogsl HE00X0auMO B3sTh A7 moayderus 500 T
8%-r0 pactBopa Na,SO4.

Tema 2. Bonnpocsl kK kKOMnblOTEpHOMY TecTy Nel:

DAEKTPOIUTHYECKAs JUCCOLUAIUS ITO:
DAEKTPOIUT 3TO:
HesnekTponur 310:
Crenenb AucconUalyy 3TO:
KoHcTaHTa mucconuanuu 3To:
KoHcTanTa qucconuaium xapakTepu3yer
CHIIBHBIN AJIEKTPOIIUT ATO\
CJIa0bIi AJEKTPOITUT ITO\
B pacTtBOpe CUIIBHBIX AJIEKTPOJIUTOB COAECPKATCS
. B pactBOpe cnabbIX 3JIEKTPOIUTOB COIEPIKATCS
. B pacTBOpe HEINEKTPOIUTOB COJlepKaTCS
. Cpenu IpuBEACHHBIX COCTMHEHUN BBIOEPUTE CUITBHBIN DIIEKTPOIUT
. Cpenu puBeIEeHHBIX COSAMHEHUH BEIOEPUTE CIA0BIN AIEKTPOIUT
. Cpenu puBECHHBIX COSNUHEHUHN BHIOCPUTE CUITHHYIO KHCIOTY
. Cpenu npuBeAEHHBIX COEIMHEHUN BbIOEpUTE C1a0yI0 KUCIOTY
. Cpenu IpUBEACHHBIX COCIMHEHUH BBIOSPHUTE CHIIPHOE OCHOBAHUE
. Cpenu npuBeeHHBIX COeIMHEHUH BbIOepHTEe c1aboe OCHOBaHHE
. PasamepHOCTH MOJIIpHOM KOHIIEHTPALIUN
. YcioBueM HeoOpaTUMOCTH MOHOOOMEHHBIX PEaKIUi SBISETCS
. [IpuBeieHHOE YpaBHEHHE SBIISCTCS
. BomopoaHsIii mokazarens pacCUMTHIBAIOT 1O (hopmyJie
. Kucnas cpena ato
. HeittpanbHas cpena 3To
. lllenounas cpena 3to
. pH kucnoii cpenpl
. pH HenTpanbHOM cpenbl
. pH meno4noit cpenpl
. TUIPOJIN3 ATO
. B pactBope (ykaszaHa Jro0asi COJIb) THUIPOJW3 TPOTEKAaeT Mo (KaTHOHY, aHWOHY, U IO
KaTHOHY U TI0 aHUOHY, HE MTPOTEKAET)
30. B pacTBOpE (yKa3aHO J1000€ COCTMHEHHE) XapaKTeP CPEIb
31. B pactBOpe (ykazaHo moboe coequnenue) pH (<7, >7, =7)
32. B pacTtBOpe (yKa3zaHo J1000€ CoequHeHnEe) cpena (Kucias, IeIouHast, HeHTpaabHast)

PN R

[N T NS T N T NG i NS T NG T NS T NS i NS I N R e e e e e e N e
OO0 NN NP WNNR OOV WUM PN WN—=O

Tema3. KoutposbHas padGora Ne2

Tunosoii Ouser
1. OmnpenenuTh CTENEHb OKUCICHHS CEpPhl B CIIEAYIOUINX COSAMHEHUSIX:
Na2803 , HzSzO3 , H28206
2. VYka3arp, B KaKUX U3 CIEAYIOMINX PEaKIUi MEePOKCHI BOJIOPO/IA CIYKHUT OKUCIUTENIEM, a B
KakMX - BOCCTaHOBHUTeneM. HanucaTh nmomypeakiiuy OKUCIEHUS U BOCCTAaHOBIICHHUSL:
Iz + H202 - HIO3 + Hzo
PbO; + H,O, — Pb(OH), + O,
3. PaccraBuTh K03((HUIMEHTHI (COCTABUTH CXEMY AJIEKTPOHHOTO OanaHca, yKa3arb
OKHCIIUTEIb, BOCCTAHOBUTEIB).



H.S + HNO; — H350, + NO + H;0
4. OHpCI[CJ'II/ITI), HCIIOJIB3YA 3HAYCHUA OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX IMTOTCHIIUAJIOB,
BO3MOXHa peaKuI/m, HUJIn HET, HpI/I CTaH,Z[apTHBIX YCHOBI/IHXI
Br, + 2HCl = Cl, + ZHBr

o _ . i} —
EBn,;P;' = +1.063 B; Emg; +1.359B
I Br— Tl

Tema 4. KoutposabHas padora Ne 3

Tunosoii onjer

1. Omnpenenure, 4eMy paBeH 3apsi KOMIUIEKCHOTO MOHA U CTETICHb OKUCIICHHUS
KOMIUIEKCOOOpaszoBatens B cneayronmx coenuaenusx: a) Mg[Culy], 6) [Pd(NH3)4]SOs,
B) [Al(H,0)sCl1]Br;.

2. Hamummwure ypaBHEHHE IEPBUYHON TUCCOIMALIMN B BOJHOM PAaCTBOPE KOMIUIEKCHBIX
coneii Caz[Fe(CN)g] u Nas[Fe(CN)s]
Hanummmre ypaBHEeHUE TUCCOIMAIIMA KOMITJICKCHBIX HOHOB,

Hammmure BBIPAKCHUC KOHCTAHTBI HECTOUKOCTH JJIs1 9TUX UOHOB.
Kaxoit non 6osiee yCTOMUMBBIN, €CITM KOHCTAHTHI HECTOWKOCTH PaBHBI:

K.([Fe(CN)]")=1*107°;
Ku([Fe(CN)s]*)=1*10""

Tema 5. KomnbrorepHblii TecT Ne2
Bomnpocstr:

AHanuTnyeckast XUMHSI 9TO
KavecTBeHHBIN aHaIU3 peliaeT BONpoc O TOM
KonuuecTBeHHBIN aHATN3 PENIAET BOMPOC
K MmeTomam aHATUTUYECKOM XMMHH OTHOCSTCS
36.MeToabl aHATMTHYECKOW XUMHUHU
XMMHYSCKHE METO/IBI aHAJIM3a
¢u3nUecKrue METO bl aHAJIN3A
(UBUKO-XUMHYECKHE METO/IbI aHATH3a
KayecTBeHHBIN aHAIN3 3TO

. AHAJIN3 HEOPraHWYECKUX BEUIECTB BKIIOYAET

. @HAJIU3 OPTaHMYECKUX BEIIECTB BKIIIOYALT:

. IIeJIh KaUY€CTBEHHOTO aHaIn3a

. DJIEMCHTHBIN aHaJIN3 3TO

. (QyHKIIMOHAIBHBIN aHATIN3 ATO

. MOJICKYJISIPHBIN aHAJIU3 9TO

. KAYECTBEHHbIE aHATTUTUYECKUE PEAKIIUU

. BHEIIIHHE MPOSBICHUS KaU€CTBEHHBIX aHATUTUUYECKUX PEaKIIUii:

. peareHT 3To

. HyBCTBUTENBHOCTD AHAIUTUYECKOW PEAKLIUU ITO

. Cnenuduueckas peaxius

. CEICKTUBHOM (Hecenuduueckas) 3To

. ApoOGHbIii aHam3 310

. I'pynnioBoit peareHt 3To

. KAYECTBEHHBIN aHaJIN3 HEOPTaHUYECKUX COCTUHEHUMN JEIAT Ha
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25.
26.
27.
28.
29.
30.
31.

32.

33.

34.

35.

36.

37.
38.
39.
40.
41.
42.
43.
44.

45

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

st [ rpynner katuonoB (Na+, K+, NHy+) rpynnoBeiM peareHToM siBisieTcs
mst I rpynmet katnonoB (Na+, K+, NHy+) pacTBopuMOCTh COSTUHEHUIA:

s 11 rpynimet katuonos (Ag+, Pb2+, Hg22+) rpynmnoBeIM peareHToM sBIsIeTCs
nuist 11 rpynmer katnoHoB (Ag+, Pb2+, Hg22+) pacTBOprMOCTh COeMHEHUIA:
st I rpynmst katnonoB( Ba2+, Sr2+, Ca2+) rpynmoBbsIM peareéHTOM sIBIISIETCS
quist 11 rpynmer katnonos( Ba2+, Sr2+, Ca2+) pacTBOPUMOCTh COCTMHEHHN
st IV rpymnmel katnoHoB (Al3+, Zn2+, Cr3+, Sn (II), Sn (IV), As (III), As (V))
TPYIIOBBIM PEareHTOM SIBIISIETCS

st IV rpynmel katnonoB (Al3+, Zn2+, Cr3+, Sn (II), Sn (IV), As (III), As (V))
pacTBOPUMOCTh COEUHEHUI:

st V rpynmsl katnoHoB (Fe2+, Fe3+, Mg2+, Mn2+, Bi3+, Sb (III), Sb (V))
TPYIIOBBIM PEareHTOM SIBIISIETCS

st V rpynmsl katnoHoB (Fe2+, Fe3+, Mg2+, Mn2+, Bi3+, Sb (III), Sb (V))
pacTBOPUMOCThH COEAUHEHUI:

s VI rpynmnel katnonos(Co2+, Ni2+, Cd2+, Cu2+, Hg2+) rpynnoBbIM peareHToM
ABIISIETCS

st VI rpynmer karnonoB(Co2+, Ni2+, Cd2+, Cu2+, Hg2+) pactBopuMoCTh

COE€IUHEHUIN

UyBCTBUTENBHOCTD 3TO

IIpaBUIBHOCTB — 3TO

TouHOCTB 3TO

K xumuyeckum MeToaaM OTHOCHT:

K ¢puzmko—xmummueckum MeTo1aM OTHOCST

K ¢usnueckum oTHOCSTCS:

['paBuMeTpHUECKHil aHAIU3 OCHOBAaH Ha

OCHOBHBIM HHCTPYMEHTOM T'PaBUMETPUUYECKOTO aHATIN3A SBIISAETCS

. TutprumeTpuyecKkuii aHaiu3 OCHOBAH Ha
46.
47.

Tutp 210

TUTPOBAHHBIM  PAacTBOPOM  Ha3bIBaeTcs, (pacTBOp, THUTP KOTOPOrO M3BECTEH)
TurpoBanue 310

crocoObI 3ahUKCUPOBATH TOUKY SKBUBAJICHTHOCTH:

HNuaukaropsl 310

METO/Ibl TUTPUMETPUUECKOTO aHAIN3A!

MeTo10M KHCIIOTHO-OCHOBHOT'O TUTPOBAHUSI OIIPEAEIISAIOT KOJIMYECTBO
Pabouum pacTBOpOM Mpu KUCIOTHO-OCHOBHOM TUTPOBAHUH SIBIISIETCS
WNHaukaTOp METUIIOBBIM OPAHIKEBBIM B KUCIIOU CPEE U UMEET OKPACKY:
NHnukatop METUIIOBBIA OPaHKEBBIN B IIEJIOYHON CPEIE U UMEET OKPaCKYy:
MHaukaTop METUIIOBBINM OPaHKEBBIM B HEUTPAJIILHOM CPElle U UMEET OKPaCKY:
NHnukatop nakMyc B KUCIION CPEJE U UMEET OKPaCKYy:

HNuaukarop nakmyc B IIEJIOYHOU CPENE U UMEET OKPACKY:

Nunukarop nakMyc B HEUTPaIbHOU CPENIE U UMEET OKPACKY:

Wnpukarop ¢eHondragens B KUCION Cpelie U UMEET OKPACKY:

Nunukatop dheHondTanienH B METOYHON CPeie U UMEET OKPACKY:
WNnpukarop deHondrasens B HEUTPaIbHOM Cpesie 1 UMEET OKPACKY:
MeTonamMu OKHCIUTENBHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSI OIPEIEIISIOT:
K mMeronaMm oKknCIMTENPHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS OTHOCSITCSL:
PabGouum pacTBOpOM B IEpMaHTaHATOMETPUUU SBIISETCS

Pabounm pactBOpoM B fiogomeTpun

PaGounm pacTBOpoM B OpoMaTOMETPUH SBISICTCS

PabounmM pacTBOpOM B AMXPOMATOMETPHH SIBIISETCS

MeTo10M KOMJIIEKCOHOMETPUUECKOTO TUTPOBAHUS OMPENEISIIOT

Pabouum pacTBOpOM npu KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUU SIBISIETCS



Tema 5. KonTpoJsbHasi padora Ne 4
Tunosoii Ouser

1. CkoapKO TpaMMOB BeIlleCTBa HEOOXOAUMO B3sTh 11 mpurotoBienus 500 ma 0,3 M
pactBopa Aly(SO4)s.

2. CKOJBKO TpaMMOB BEILlECTBa HEOOXOAMMO B3ATh I purotoBieHus 250 mi 1,5 v
pactBopa FeCls.

3. CKoJbpKO TpaMM pacTBOpPEHHOro BelecTBa coaepxkar 450 mun 0,55 H pacTBopa
Ca(N 03)2

4. BolurcnuTe HOpMaAJIbHYIO M MOJISIpHYIO KOHIeHTpanuu 433 1 (p=1,045) 12 % -ro
pactBopa NH4NO;

5. Ckonbko rpaMmmoB Na,COs3; Tpedyercs it B3auMoIeHcTBHS ¢ 26 Mt 2,5 H pacTBopa
H3POy4

6. Kaxkoii 06vem 0,15 H pactBopa H,SO4 Tpebyeres anst  HeliTpanuzanuu 16,4 r NaOH.

7. Haiitu maccy HCI ,ecau Ha TuTpoBanue obpasna yuvio 19,3 mn 0,5 H pacTBOpa
KOH .

8. Haiitu HopmanbHyto (Cy;) 1 MaccoByto (B 1/11) KoHneHTpanuu pactBopa K,CO;3
ecnu Ha TutpoBanue 20 mu mouwio 16,7 mu 0,5 H pactBopa HCI .

Tema 6. Cnucoxk opranndeckux popmya Ne 1 (mepedennb popmyJ1 00513aTeJILHBIX K
3HAHMIK), KOHTPOJIb B (h)OpMe TUKTAHTA):

Benzoan C6H6
T H Anuiun C H NH,
H. C. H H H
C C H C H H H
0 §T/ ~hH . " \fé \ﬁ/
H H C C
u §?/ Su H H
Il—l H H H
H\C/C\C/H H. H
@) " N, u,
C. C.
SN N
H C H H H
| H _C__H H H
C C
H H I O I
C C
e \f/ ~H - -
H H
Toayon C,H;CH,
CH, H, CH,
| ®enon CH;OH
H\ ¢C\ /H H H
? Cl (I)H OH OoH
C C C H H H
0 N Sy H H H\Cé ~c”
) I L
A AN
H \T H H H
clﬂJ CH, CH, H H
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\C/ \C/
(Ijotlj TH OH OoH
SN
H C H H H
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\\c —CH;—CH;—C
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HO (0]
/O
H—C/
\
OH
/O
CH3—C/
\
OH

//O

CH;—CH;—C
OH
o)
/
CH;—CH;—CH;—C
OH
O
/

CH;—(CH,);;—C

\

OH

CH;—(CH,)7—C

\

OH
CH,

CH;—CH;
CH;—CH,—CH;
CH;—CH,—CH,—CH;

CH;—CH,—CH,—CH,—CHj;

CH;—CH,—CH,—CH,—CH,—CH;

H2C=CH2
H,C=CH—CH;
H2C=CH—CH2—CH3

Hzc=CH—CH2—CH2—CH3

laBeseBasi Kucja0TAa

ﬂHTapl—Iaﬂ KHCJI0Ta

MypaBbuHas KHCI0TA

YKCyCHaH KHCJI0Ta

Hponaﬂonaﬂ KHCJI0TA

ByranoBasi (MacastHasi) KHCJ

IManbMUTHHOBAaSI KUCJIOTA

CTeapﬂHOBaﬂ KHCJI0TA

Metaun
Jran
IIponan
Byran
Ilentan
I'excan
ITUiieH
IIponen
Byrten-1

Byrten-2

TlenTen-1

OJulienHOBasi KHCJI0TA

HC—CH o
/
H,C—(CH), (CH);—C
OH

CH;—(CH,);7—HC—CH—(CH,);

Ben3oiinas kucjora

O%C _OH o%c _OH
I I
H C H H C H
\lc// \lc/ \TO\T/
|
C C C C
e Qf/ ~u e \(f/ ~u
H H
o OH
%C/ COOH
H H
H H
H
(o)
|
HC (0} C—(CH);g—CH,
(o)
|
HC O C—(CHy)jg—CH,
HC (0} C—(CH);g—CH,

(0]

1,3

H2C=C—CH=CH2
CH;
CH,—OH

CH;—CH,—OH
(3TWIOBBIH CIUPT)

CH;—CH,—CH,—OH
CH;—CH—CH;

OH
CH;

0
d
\

OH

C,H,COOH

Tpucreaput

Byranuen-

HN3zonpen

MetaHnoa

ITaHOJI

IIponanoa-1

IMponanoa-2 (M30NpPONUIOBBII

CNUpT)

MeTnJanponaHoJi-2

CH;—C—CH;

OH




CH;—CH=CH—CH,—CH; IlenTen-2
H,C=CH—CH,—CH,—CH,—CH; T'ekcen-1 CH;—NH, MeTnjaamun
CH;—CH=CH—CH,—CH,—CHj; I'excen-2 CH;—N—H
CH;—CH,—CH=CH—CH,—CH; I'ekcen-3 H
HC=CH AueTuiieH CH;—NH—CH; JnmeTnaamMuH
CH;—CH,—N—CH,—CH; TpudTujiamuH CH;—N—CH;
CH,—CH; H
HO—CH,—CH,—OH ITHJIEHTJINKOJIb CH;—N—CH; TpuMeTHIaMUH
H,C—CH—CH, Taunepun CH;
HO OH OH

Tema 6. Cincok oprannvyeckux peaknuid Ne 1 (koHTposib B opme IMKTAHTA):

B3aunmoneiictBue merana ¢ xjopom 1:1
B3anMogpeiicTBre MeTaHa ¢ HOBITKOM XJIopa
B3aumopeiictBue sTana ¢ xsopom 1:1
B3aumoneiicTBre 3TaHa ¢ M30BITKOM XJIOpa
B3aumopeiicTBue nponana ¢ xjaopom 1:1
B3aumoneiicTBre mponana ¢ U30bITKOM XJI0opa
HutpoBanue metana

e I

HutpoBanue srana

9. HutpoBanue nponaHa

10. JlerunpupoBanue sTaHa

11. lernapupoBaHue neHTaHa

12. JleruapupoBaHue rekcaHa

13. leruapupoBaHue rentaHa

14. 'mapupoBaHue, XJI0pUpOBaHUE, OPOMHUPOBAHUE STHUIICHA

15. 'mapupoBanue, XJ0pupoOBaHUE, OpOMHUpBAHKE MTPOIICHA

16. B3aumopeiicTBre 3TUIIEHA C XJIOPOBOAOPOIOM, OPOMOBOIOPOIOM
17. B3aumopeiicTBre MporeHa ¢ XJI0POBOAOPOIOM, OPOMOBOIOPOIOM
18. 'maparanus sTuiieHa

19. I'mpparanus nponeHa

20. OxucneHue TUICHA IEPMaHraHATOM Kajlusl B HEUTpalIbHOU cpene
21. OxucneHue 3TUICHA IEPMAaHTaHATOM Kajusi B HEUTpalIbHOU cpene
22. IlonHoe ruApUpOBaHKE, XJIOPUPOBAHUE, OPOMUPOBAHUE AllETHIICHA
23. IlonHOE rUAPUPOBAHKE, XJIOPUPOBAaHUE, OPOMUPBAHKE PONIHUHA
24. BzanmoielicTBHE alleTHIICHA ¢ M30BITKOM XJIOPOBOIOPO/Ia, H30BITKOM OpOMOBOIOPO/Ia
25. BzaumopeiicTBre MponuHa ¢ XJIOPOBOAOPOAOM, OpoMoBogopoaoM 1:1
26. 'maparaius ameTuieHa

27. 'maparaius nponmHa

28. I'mapupoBanue O6yraguena-1,3 1:1(1,4-npuc.)




29.
30.
31.
32.
33.
34.
35.
36.
37.
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16.

17.

IMuppuposanue nonpena 1:1(1,4-mpuc.)

[Tomumepu3anus Oyraauena-1,3

[Tonumepusanus u3onpeHa

IMunpupoBanue, xa0pupoBaHue, OpoMupoBaHre OCH301a B MPUCYTCTBUU KaTaau3aTopa
IManpupoBanue, XI10pupOBaHKEe, OPOMUPOBAHUE TOITYOJIA B IPUCYTCTBUH KaTalln3aTopa
HutpoBanue 6eH3071a

B3aumMoeiicTBre 6eH3051a ¢ XJIOpMETaHOM, TTPOTIEHOM

HutpoBanue Tonyona

OkucneHue Toayosia epMaHraHaTOM KaJlusl B KUCJION cpefie.

Tema 7. Cincok oprannvyeckux peakuuid Ne 2 (KOHTpPoJIb B popMe IMKTAHTA):

B3aMMOJICHCTBHE METAHOJIA, TAHOJIA, POTaHoa-1, MponaHoia-2 ¢ XJI0pOBOIOPOIOM
B3aMMO/ICHICTBHE METaHOJIa, TAHOJIA, TIpOTMaHoa-1, mpomaHosa-2 ¢ GpOMOBOAOPOIOM
Msrkoe OKHMCIIeHHEe METaHoJIa, ITaHOJIa, IPoIaHoia-1, mponanona-2

Jlerunparaius 3TaHoJIa, TPOIaHoia- 1, mpomanona-2(t> 140)

B3aumoneiictBue (heHosa ¢ 6poMpoii BOJON, THAPOKCHIOM HATPUs

MeTaHallb, 3TaHaJb, POMIAHAJh, MATKOE OKHCIICHUE

MeTaHallb, 3TaHaJlb, POIIAHAJb , IPOIIAHOH BOCCTAHOBIICHUE (THAPUPOBAHNE)
MeTaHallb, 3TaHaJb, POTAHAJb , IPOMAHOH , B3ANMOCHCTBHE C METHIAMUHOM

MeTaHaJjb, dTaHaJlb, IPOTIAHAJIH , TPOTIAHOH , B3aUMOJICUCTBUE U30BITKA C THIPA3HHOM

. ME€TaHaJb, ’TaHaJb, MPOIAHAJIb , POMAHOH , B3aUMOJICUCTBUE C THIPOKCUIAMUHOM

. ME€TaHaJjb, ’TaHaJIb, POIAHAJIb , IPOMAHOH , B3aUMOJIECTBUE C CHHUIILHOW KHUCITOTOMN
. ME€TaHaJlb, dTaHaJIb, POTIAHAJIH , TPOTIAHOH , B3aUMOJICUCTBHUE C PECHUITUIPAZUHOM

. METaHallb, ITAHAJIb, MPOTAHAIb , IPOIIAHOH , B3aMMO/ICHCTBHUE C CEMUKApOA3ZUIOM

. B3aUMOJICICTBUE MYPAaBbUHOM, YKCYCHON KHMCIJIOTBI C TUAPOKCHIOM HATPUs

. B3aUMO/ICIICTBE MYPaBbUHOM, YKCYCHON KUCIIOTHI C METUIIOBBIM CITUPTOM, STHUIIOBBIM

CIIUPTOM

B3aMMO/ICHCTBHUE IIABEICBON KUCIOTHI C M30BITKOM THIPOKCUA HATPHSI, U30BITKOM
METHUJIOBOTO CIIUPTA, U30BITKOM 3THUJIOBOTO CITHPTa

B3aMMOJICHCTBUE METUIAMUHA, TUMETHIIAMIHA, TPUMETHUIIAMUHA, aHUJIMHA C
XJIOPOBOIOPOJIOM

Tema 7. KonTposbHasi paGora Ne 5
Tunosoii Ouner
1. OnucaTh XUMHUYECKUE CBOMCTBA M CIIOCOOBI MOYICHUS YKCYCHON KUCIIOTHI.

2. JlonncaTh peakiuu:

a. SlHTapHas kucioTa + MeraHou (1u30.) 50,

6. ®enon + KOH >

H,0

B. MeTniamMuH +

Ni
r. YKCYCHBIN alibieTu1 + H, >

1. Ienranon — 3 + [O]——> [0]=CrO;

3. [Touemy enon He pearupyer ¢ HBr, a aTanon pearupyet?



@OH + HBr —¢» @Br +H,0

CH3—CH,—OH + HBr———— CHs+—CH,— Br + H,0

4. Pacnonoxure COCAUHCHUSA B pAA MO YBCIIMUCHUTIO NOABUIKHOCTH aTOMA BOAOPOda
rUpOoKCHIIbHOM rpynmnbel OH:

=0
OH CH;—CH,—OH  CH0H H—OH

Ob6ocHyiite cBOi BBIOOD.

CH+—C

Kaxue u3 nepedncieHHBIX HIDKE coelnHeHui pearupytoT ¢ NaOH?
a. [IlaBenepas KuciaoTa

HzN@OH
0.

r CH3;—NH—CH;

0
c?

- +
I. O Na (1)

CH;—CH,

5. Hanumure cxembl peakiuid.

CHy—CH,— CH,—OH —19 . , NaOH,.
[O]=CrO; t

Tema 8. Cnmcox ¢popmy. 2 (mepedyeHb (popMyJ1 00513aTeJIbHBIX K 3HAHHI0, KOHTPOJIb B
¢dopme nuKkTaHTa):

D, L —rnuuepuHoBbIN anbaeru

Tayromepnsie popmbr D-pubo3sl, L-pudo3a

Tayromepusie popmbl 2-ae30kcu-D-prbo3sl, 2-ge30kcu-L-pubosa

Taytromepnsie popmbl D-Timr0k0361, L-TIII0K032

Tayromepusie popmbl D-manHO03b1, L-MaHHO32

Tayromepnsie popmbl D-ranaktossl, L-ranakrosa

Tayromepusie popmbsl D-ppykrossl, L-ppykroza

MajbTO3a

nenoomno3a

10. caxapo3za

11. amunoza

12. nemnronosa

13. rmuuuH

14. ananun

15. pennnananun

16. BauH

17. cepun

18. nucrenn

19. acnaparnHoBasi KUcjioTa

20. s6109HAS KUUCIIOTA

21. TMMOHHas KUCIIOTa

WX R WD —



22. MOJIOYHAs KUCJIOTA
23. mupoBuHorpaanas kuciora (I1BK)

3.4. Bonnpochl TecTOB /151 MPOMEKYTOYHOM aTTeCTAIUN (3a4eT)

1.IToacuuTaTh 00IIIEE YUCIIO MPOTOHOB B OPMYIILHOM eAMHHUIIE CYIb(haTa pyouus.
2. INoacuutate Macecy 0.75 Mok pocopHOM KUCTOTHI.
3. [logcuurark 06IIEE YHUCIO aTOMOB B (DOPMYJIBHON €UHUIIE THAPOKCH/IA ATFOMUHUS.
4. IlogcunTaTh MOJNEKYJSIPHYIO Maccy okcuaa yriepoaa (IV).
5. Yka3arb Npu3HaKd HEOOPATUMOCTH PEAKITUI
1. H,SO4 + NaOH A.O0pa3oBaHue ci1aboro 3MEKTPoIUTa (BOAA)
2. NaCl + KNO; b.O6pa3oBanue ocaaka
B.O6pa3oBanue ra3000pa3HOro BEIeCTBa
I".O6pazoBanue c1aboro JIEKTPOIUTA, PACIaJAIOIIETOCs Ha
BOJly U Ta3000pa3HOE BEIIECTBO
J.ITpu3HaKkoB peakiuu HOHHOTO OOMEHa He Ha0IIoaaeTCs
6. YkaxxuTe 0011yI0 CyMMy BceX KO (HUIIMEHTOB B KPATKMX MOHHBIX YPAaBHEHHSIX PEaKIH.
H,SO, + KOH
NaCl + AgNOs
7. Ykaxkute o01Iyr0 cyMMy Bcex Kod(h(DHUIIMEHTOB B ypaBHEHHAX (MOJIEKYIsspHas Gopma).
H,C,04 + KOH
NH4Cl + AgNOs
8. YKaxuTe MUHUMAIBHYIO CyMMY KO3 (OUIIMEHTOB B OKHUCIUTEILHO-BOCCTAHOBUTEIBHOM
peaxkiuu
KMnO,4 + H,SO4 + Na,SO; — MnSO4 + K,SO4 + Na,SO4 + H,O
9.YcTaHOBHUTE COOTBETCTBUE.
36w1ToK HoHoB Na' [Va™1 % [[0H]]

1. He#itpanpHas cpena a.
2. Kucnas cpena 6. U36niTok nonos [H*]1>» {[0H]]
3. IlenoyHas cpexa B. W36biToK nonos [0H 13 [[H]*]
r. Kouuenrpamus [F*1 = [[0H]]
a. W36wrrok nonos €175 [C171 » I[OH]T]
10. YcTaHoBUTE COOTBETCTBHE.
1. He#itpanpHas cpena a. pH>7
2. Kucnas cpena 6. pH<7
3. Ilenounas cpena B. pH=7
11.PaccunraTs 3Hauenue pH pacTBopa, B KOTOpOM:
aps = 012
6. Qo = 0.1 MOJb
12.
a. K 80 r Bomsr mo6aBumnm 20 r BemecTBa. PaccuntaTs MacCOBYIO JOTIO PACTBOPEHHOTO
BEIIEeCTBA.

6. CkosbKO TpaMMOB BeleCTBa cofepxuTcs B 250 T pacTBOpa ¢ MacCOBOM oJei
pacTBOpEHHOTO BemecTBa 9%?

B. B 500 mu pactBopa conepxkutcst 10.6 T kapboHnara HaTpus. PaccunTaiite MOISIpHYIO
KOHIIEHTPALUIO PacTBOPA.

r. CKOJBKO IpaMMOB a30THOM KHCIOTHI cofepxutcs B 500 mi pactBopa, ¢,=0.05 Monb/n?

13.YcranoBuTe COOTBETCTBHUE MEXKAY COCTABOM PacTBOpa M €ro 3HaueHueM pH.



1. Pacrteop AICl3 (¢ yuérom ruaponusa) a. pH>7

2. PactBop Na,COs (¢ yuérom 6. pH<7
TUAPOIN3A) B. pH=7

3. Pacrop Nall

4. PactBop NaOH

5. Pacrsop HCI

14.YcTaHoBUTE BO3MOXKHOCTH B3aUMOIECHCTBUA

HcxonHoe BemecTso Peareur
1. OcnoBanue a. Ilénous (TOapKO MIENOYB)
2. Kucnora 6. CupHas KHCIIOTA (TOJIBKO KUCIOTA)
3. AmdoTepHBIi THAPOKCUT B. U cunpHas KUCIOTA, U WETOYb
3.5. IlepeyeHb NpUMEPHBIX IK3AMEHANUOHHBIX BOINIPOCOB

Uto u3y4yaeT opraHu4ecKast XuMusi?
1. CtpoeHue U CBOMCTBA PJIEMEHTOB
2. CBoiicTBa yriieBOAOPOJOB U UX MPOU3BOJAHBIX
3. Peakuuu B )KMBBIX OpraHU3Max
4. CrpoeHHe B CBOMCTBA AJUIOTPOIHBIX (hopM yriepoaa

BemecTBa, MerOIIMe OJJMHAKOBBIA COCTaB (OIMHAKOBYIO MOJICKYJISIPHYIO (hOPMYJITY), HO pa3HOe
CTpOCHHE, Ha3bIBAIOTCS

1. T'omonoru

2. WN3omepsl

3. U3ortomnsl

4. Mounekysl

5. IlpaBUIBHOTO OTBETA HET

MHuoroob6pa3ue opraHum4ecKux COeTMHEHU 00YCIOBICHO
1. CTpyKTypHOI M MPOCTPAHCTBEHHOU H30MEpHEt
2. TIpo4HOCTBIO CBS3EH MEXKITY aTOMaMH yTriepojia U UX CIIOCOOHOCThIO K 00pa30BaHUIO
HEpa3BETBIICHHBIX, PA3BETBICHHBIX U HUKIMUYECKUX LIeTIeH
3. BajeHTHOCTBIO aTOMa yTiiepo/ia, ero CriocoOOHOCThIO K 00pa30BaHMIO YEThIpEX
KOBAJIEHTHBIX CBA3EH
4. TlomoxxeHnuem aToma yriiepoja B [lepuoaudeckoit Tabnuiie
IIpaBUIBHOrO OTBETA HET

e

B Monekynax opraHnuecKkux BEIIECTB CBSI3H, KaK MPABUJIO,
1. Wonnrie
2. KoBasentHsle
3. Bopopomusie
4. JlucniepcuoHHbIE

VYTIIeBOIOPOABI — 3TO COSTMHEHUS, KOTOPBIC
1. Hmerot coctaB C,Hy,
XOpOoIIIo pacTBOPSIOTCS B BOJIE
B Boze nmpakTudecku He pacTBOPSIOTCS
SIBJISIFOTCST HETOPIOYHMMU BEIIECTBAMH
. XOopo1Io ropsr
Tpwu npaBUIIBHBIX OTBETA.

PR



[Ipu runparanuu ankeHoB 00pazyrOTCs

1. AnkaHbI
2. AJKHHBI
3. Cnouptsl
4. KeToHBI

[Ipu okucneHUN anbIeTUI0B 00pazyOTCs
1. Couptsl
2. Keronsl
3. CnoxHbie 3pupbl
4. KapOoHOBBIE KUCIIOTHI

[Tpu B3auMoneicTBIM KapOOHOBBIX KUCIIOT CO CHUPTaMH 00pa3yroTcst
1. TIpoctsie aups
2. CnoxHble 3GUpEI
3. Comn
4. Anbaeruasl

[Tpu B3aumMoeicTBIM KapOOHOBBIX KUCIIOT CO IIETI0YaMU 00pa3yIoTCs
1. TIpoctsie aups
2. CnoxHble 3GUpEI
3. Comn
4. Anpaeruasl

[Ipu B3auMoelicTBUY aMHUHOB C KHUCIIOTaMU 00pa3yroTCst
1. Commn
2. Tlpocteie 3pupsI
3. CnoxHbie dpupbl
4. Anpaeruasl
VY CTaHOBUTH COOTBETCTBUE

1. Cnoupr c
2. Anpaerun
3. Keron A. c—o0
4. denon ¢
5. KapOonoBas kucnora //0
B —c\
OH
H
B. c—o0
I. —OH

[Tpu moJTHOM THPOJIHU3E MEIITIOI03bI 00pa3yeTcs
1. I'mroxo3a

2. Pubo3za

3. Caxaposza

4. Ilennobuo3sa

5. 1IpaBUJIBHOTO OTBETA HET



H,0H CH,OH
H o H H o H
H H
o} O— .
on H on U
H OH H OH

Ha pucynke n300pakeH y9acTOK MOJIEKYJIbI
1. AMuiI03BI
2. llomumentuna
3. HyxkiienHOBOM KHCIIOTHI
4. TlommdTHIIEHA

CH,0H H,OH
H o H o
H H
H o O — oo
OH OH H
H H
H OH H OH

Ha pucynke n300pakeH y4acTOK MOJICKYJIbI
1. Ilemmoao3sl
2. llomumentuna
3. HyxkJienHOBOM KHCIIOTHI
4. Tlomm>yTunena

(l)l ?H(Cﬂs)z H (l)l

|
N C
N /
/ CH \ oo

H
|

N C CH
~ -
"/ CH \N/ ~

@)

| | | |
CH, b CH,

=]

COOH

Ha pucynke n300pakeH y4acTOK MOJICKYJIbI

1. Iemromo3sl

2. AMuo3sl

3. Ilomunentuga

4. HykJ1IeMHOBOW KUCJIOTBI
5. IlomuaTuieHa

[Tpu moaHOM THIPOIN3E MPUPOTHBIX MENTHIOB 00pa3yeTcsi CMECh
D-moHocaxapuioB
L-monoCcaxapunos
D-0-aMUHOKHCIOT
L-B-aMHUHOKHCIIOT

el S

[lepeuncnuth cBOMCTBA O-aMUHOKHUCIIOT:

1.Kpucrannndyeckue BeIecTBa, paCTBOPSAIOTCS B BOJE

2. KUIKOCTH C XapaKTEpHBIM 3al1axoM

3.B BogHOM pacTBOpE CYIIECTBYIOT B BUJE HECKOJIBKUX

TayTOMEPHBIX (HOpM

4.CymiecTByIOT B hopMe OETaMHOBOW CTPYKTYPBI (CTPYKTYpa OUITOISPHOTO HOHA)
5.B BOJIHOM pacTBOpE MPOSBIISIIOT CBOMCTBA HEAJIEKTPOIUTA



6.B BotHOM pacTBOpe MPOSIBIIAIOT aM(pOTEpHbIE CBOWCTBA
7.B npupope o0bIYHO BCTpedaroTcs: L-u3omepsl

8.B npupoxae o0byHO BeTpeuatoTes: D-n3omepsr

YeTbIpe NpaBUIBHBIX OTBETA.

[lepeuncnuth CBOMCTBA MOHOCAXapHUIOB:

1.benble KpUCTAINIMYECKHE BEMIECTBA, PACTBOPSAIOTCS B BOJIE

2. KukocTH ¢ XapaKTepHBIM 3aIaxoM

3.B BogHOM pacTBOpE CYIIECTBYIOT B BUJE HECKOJIBKHUX TAYTOMEPHBIX

bopm

4.CymiecTtByroT B hopMe O€TaMHOBOW CTPYKTYPHI (CTPYKTypa OUTIOJISIPHOTO HOHA)
5.B BOIHOM pacTBOpE NMPOSBISAIOT CBOMCTBA HEAJIEKTPOJIUTA

6.B BoTHOM pacTBOpE MPOSBISIOT aM(pOTEPHBIE CBOHCTBA

7. B mpupope o0bI4HO BCTpedaroTcesi D-uzomepsl

8. B mpupone 006bp14HO BcTpeuaroTcst L-u3omepsl

YeTbIpe NpaBUIbHBIX OTBETA.
[lepeuncauth CBOMCTBA Kpaxmayia

1.benoe BONOKHUCTOE BENIECTBO

2.benoe pacceimuaroe BEUecTBO

3.PacTBOpseTcs B ropsiueit Bojie

4.CocTouT U3 ABYX (PpakUuii: aMUII03bI U AMHJIOTIEKTHHA
5.MaKkpoMOJIEKyIIbl COCTOST U3 OCTaTKOB O-D-rmroKOnMpaHo3bl
6. MakpOMOJIEKYJIbI COCTOAT U3 OCTATKOB B-D-TIIOKOMMPAaHO3bI
7.1lonsepraercst pepMEHTATUBHOMY THIPOTIU3Y

8. Mex Iy MakKpoMOJIEKyJIaMHi 00pa3yIOTCsl BOJIOPOIHBIC CBS3H
9.AMHHOKHCIIOTA

UYeTsipe NpaBUIIHHBIX OTBETOB.
[Tepeuncnuth CBOMCTBA LEUTIOIO3bI

1.benoe BONOKHUCTOE BEHIECTBO
2.benoe pacchlyaToe BEUIECTBO
3.PacTBOpseTcs B ropsiueit Bojie
4.CocTouT U3 ABYX (PpakUuii: aMUII03bl U AMHJIOTIEKTHHA
5.MakpoMOJIEKyIIBl COCTOST U3 OCTaTKOB O-D-rmroKonpaHo3bl
6.MakpoMOJIEKyJbl COCTOSIT U3 OCTATKOB B-D-TIIIOKOMUPAHO3BI
7.MakpoMoJieKyJia UMEET HEPa3BETBICHHYIO CTPYKTYPY
8.MakpoMoJieKyJia UMEET Pa3BETBICHHYIO CTPYKTYPY
9.PacTBOpsieTCs B KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTE
UeTsipe NpaBUIIbHBIX OTBETOB.

B BogHoM pacTtBOpe rimnuHa npu pH = 7 MakcuMalibHa KOHIIEHTpAIXs YaCTHI]

1. H,N—CH,—COOH
2. "H3N—CH,—COOH
3. H,N—CH,—COO"



4. "H;N—CH,—COO~

B BogHoM pacTBOpe rmmuuHa npu pH < 7 MakcumanbHa KOHUEHTPALKS YaCTHLL

1. H,N—CH,—COOH
2. "H3N—CH,—COOH
3. H,N—CH,—COO"~
4. H;N—CH,—COO0"~

B BogHoM pacTtBope riunuHa npu pH > 7 MakcuMalibHa KOHIIEHTpAIWs YaCTHI]

1. H,N—CH,—COOH
2. "HsN—CH,—COOH
3. H,N—CH,—COO~

4. "H3;N—CH,—COO~

Kak oTauyuTh rekcaH OoT YKCYCHOU KUCIOTBHI?

Cxxeub

CpaBHUTH UX LIBET

[TpomycTUTh XJIOp MPHU OCBEIICHUH

Jlo6aBuTh BOAY (ONPEAESTUTH X MOKA3aTENh MPETOMIICHHS )
IIpaBUIBHOrO OTBETA HET

M S

[Ipu runpupoBaHUN KETOHOB 00PA3YIOTCS

1. TlepBuuHBIE CIUPTHI
2. Anpneruasl

3. BropuuHble CIUPTHI
4. XUHOHBI

5.

[IpaBuiabHOTO OTBETA HET

[Tpu ruapupOBaHUY aNbJIETHIOB 00Pa3ylOTCs

1. IlepBuuHbIE CIUPTHI
2. Anpneruanl

3. BropuuHble CIUPTHI
4. XUHOHBI

5.

IIpaBUIBHOrO OTBETA HET

YcTaHOBUTH COOTBETCTBHUE

a. AikaH
0. AuxkeHn
B. AJKuH
r. Apen

n. Coupt



2. CH3_C:CH2

CH;
Y cTaHOBUTH COOTBETCTBUE
a. Meran
1. CH;—CH,—CH,—CH,—CH; 6. DTieH
B. byran
r. Ilponan
2.CH, CH, n. IlenTan
VcTaHOBUTE COOTBETCTBHE
a. denon
Y 0. AHunuH
1 H_C\ B. MypaBbuHas KUCI0TA
OH r. YKCycHast KUCIoTa
2. NH,

YcTaHOBUTH COOTBETCTBHUE

o a. Awmunn
// 0. Amupg
1. H,N C\ B. AMMHOKHCIIOTA
OH
//o
2. CHj c\
NH,
.  cB—OH a. Cnouprt
0. denon
CH—OH B. Apmeruj
r. Keron
CH,——OH 1. KapOonoBast kucnora

2. H—C——H

o

[IpoaykToM B3aMMOJIEUCTBUS YKCYCHOM KUCJIOTHI M 3TAHOJIA SBJISIETCSA:



/ /

1. H—C 2. CHj C

O—CH; CH; CH,—CH;

/ /

3. H——C 4. CHj C

CHZ CH3 O_CH2 CH3

[Tpu B3auMoIeHiCTBUU TPUMETHIAMHUHA U OPOMOBOIOPOa 00pazyeTcs:

H CH;
| |
1. CH——N—CH; | Br 2. CH;——N—CH; | Br
CH; CH;
Br
|
3. CH;——C——CH; 4. CH——N—Br
CH; CH;

Peakuueii moamkoHaeHCAUH MOKHO IOJYYUTh
1. M30ompeHoBBI Kaydyk

2. JlaBcan

3. Tedmon

4. benzon

5. IIpaBUJIBHOTO OTBETA HET

[Tpouecc B3auMoelcTBUS MOHOMEPOB 0€3 BbIIEICHUS HU3KOMOJIEKYJIAPHBIX POAYKTOB

1. IlomukoHmeHcamus

2. lTlonumepuzanus

3. H3zomepusanus

4. T'maparanus

5. IIpaBuUIBHOrO OTBETA HET

BemecTBa, comepxaiiye B MOJIEKyJie OOJBIIIOE YHCIIO MTOBTOPSIOMIUXCS TPYIIT aTOMOB (3BEHBEB),
Ha3bIBAIOTCS

1. H3omepsl

2. Jlumepsl

3. Ilomumepsl

4. Tayromepsl

Ywuciio MOBTOPSIONINXCSI CTPYKTYPHBIX (2JIEMEHTAPHBIX ) 3BEHHEB
B [TOJIUMEPE HA3BIBACTCS

1. MounekynspHasi Macca mojmumepa

2. Monowmep

3. Crenens ruapoausa

4. CremneHb NOIUMEPU3ALUN



5. IlpaBuUIBHOrO OTBETA HET

w—~ CH, H,C—CH, HC—-.

N/ \_/

C

/TN /TN

H CH; H CH,

Ha pucynke n3o0paxeH yqacTOK MOJIEKYIIbI
Llenmrono3sl

AMUITO3BI

ITonmunentuaa

Kayuyka

ITonu>Tunena

DAl

DJIeMEHTapHBIM 3BEHOM IIEJUTIOJIO3BI SIBIISIETCS OCTATOK
1. ©-D-rioxonupaHo3sl

B-D-ritokonupano3bl

L-0-aMHHOKHCIIOTEI

D-0-aMUHOKHCIOTEI

Hykneornna

Nk WD

DNeMEeHTapHBIM 3BEHOM aMUJIO3bl M AMIJIOTICKTHHA SIBIISIETCS OCTaTOK
0-D-rirokonupaHo3bl

B-D-rinroxonupano3sl

L-0-aMHUHOKHCIIOTEI

D-0-aMUHOKHCIOTEI

Hykneornna

DAl

[IpumepoM nosmMepa HEPA3BETBICHHOTO CTPOCHUS IPUPOJHOTO MTPOUCXOXKICHUS ABIISIETCA
1. AmunonekTuH
2. lonusyTunen
3. Lemmrono3a
4. byTranueHOBBIN KaydyK
[Ipumepom nonumMepa pa3BeTBICHHOTO CTPOCHUS IPUPOAHOTO MPOUCXOKIACHUS SBIISETCS
AMUWIONEKTUH
ITonusTunen
Lenmonoza
byranueHoBbIN Kaydyk
[IpaBuiabHOTO OTBETA HET

DAl

[IpuMepoM CHHTETHYECKOTO MOJMMEPA HEPA3BETBIEHHOI'O CTPOCHHUS SIBISETCS
1. AMuionekTuH

[TonusTriien

Llennrono3a

N3onpeHoBbIl Kayuyk
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2. Tomonoru

3. DHaHTHOMEpPHI

4. JInactepeoMepsl

5. IlpaBUIBHOrO OTBETA HET
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1. Choupr
2. Keron
3. Anpaerun
4. KapOoHoBas KUCIIOTa
5. CnoxHslit 3pup

4 METOJIUYECKUE MATEPUAJIBI, ONIPEJEJISIIOIIUE MPOLIELY PbI
OLIEHUBAHMS 3HAHW I, YMEHUM, HABBIKOB U (UJIH) OIIBITA
NESITEJIBHOCTH, XAPAKTEPU3YIOIIUX STAIIBI ®OPMUPOBAHUS
KOMIETEHIIUI

Jleknuy  OIEHWBAIOTCSA 110 IOCENMAeMOCTH, AKTHBHOCTH, YMEHHIO BBIICIHTH
I‘J'IaBHyIO MBICJIb.

JlaGopaTopHble M MPAKTUYSCKUE 3aHATHS OIICHUBAIOTCS IO CaMOCTOSTEIBLHOCTH
BBITIOJTHCHU A pa6OTBI, AKTHUBHOCTU pa6OTBI B ay,Z[I/ITOpI/II/I, HpaBI/IJ'IBHOCTI/I BBITIOJTHCHU S
3aJIJaHUH, YPOBHS MOJITOTOBKH K 3aHITHSIIM.

CaMOCTOHTeHBHaH pa60Ta OILICHUBACTCA I10 Ka‘ICCTBy nu KO.HI/I‘-IGCTBy BBITITIOJIHCHHBIX
JIOMAITHUX paboT, IPAMOTHOCTH B O(OPMIICHUH, TIPABUILHOCTH BBITIOJTHEHHS.

[TpomMexyTodHas aTTecTamus MPOBOIUTCS B popMe 3adera U IK3aMeHa.

Kputepun oOILeHKH »K3aMEeHa B TECTOBOW (opMe: KOJMYECTBO OaIOB WIIH
YI[OBJICTBOpI/ITeHBHO, XOpOH_IO, OTJIMYHO. I[J'I}I HOJ'IyLIeHI/I}I COOTBCTCTBYIOH_[eﬁ OIICHKU Ha
9K3aMEHE 10 KypCy UCIOJIb3yeTCsl HAaKOMUTENIbHAS CUCTEMa OaJITbHO-PEHTHHTOBOM PadOThI
CTy,Z[eHTOB. I/ITOI‘OBa}I OIICHKA CKJIaAbIBACTCA U3 CyMMBI 6aJIJIOB HniIn OLCHOK, HOHy‘ICHHBIX
10 BCEM pasziesiaM Kypca U CyMMBI 0aJlIOB TIOJy4EeHHOM Ha DK3aMEHe.

Kpurepun onieHKHM ypoBHS 3HaHHUH CTYAECHTOB C HUCIIOJIb30BAHMEM TECTA HA 3a4eTe
1o y4eOHOM TUCIUTIITNHE.

Ouenka XapaKTepUCTUKU OTBETA CTY/ICHTA
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopo11o 71-85 %
VY 10BNIE€TBOPUTEITHHO 51-70%
HeynoBneTBopuTensHo Menee 51 %

OueHka «3a4T€HO» COOTBETCTBYET KPUTEPHUSIM OLEHOK OT «OTJIIMYHO» IO
«yaoBneTBOpuTeNnbHO. OlEHKa «HE 3aYTE€HO» COOTBETCTBYET KPHUTEPHUIO OLEHKHU
«HEYJIOBJIETBOPUTEIILHO

KonunuectBo OamyioB W OLIEHKa HEYAOBIETBOPUTENIBHO, YAOBIETBOPUTENIHHO,
XOpOIIO, OTJIMYHO ONPENENSIOTCS MPOrPaMMHBIMU  CPEJACTBAMU IO  KOJUYECTBY
MPABUJIbHBIX OTBETOB K KOJIMUYECTBY CIy4ailHO BHIOPAHHBIX BOIPOCOB.



Kpurepun oneHuBaHNs KOMIIETEHIUN CIENAYIOLINE:

1. OTBeTHl MMEIOT MOJHBIE pemieHus (C MpaBUIBHBIM OTBeTOM). VX comepikaHue
CBHUJIETEJILCTBYET 00 YBEPEHHBIX 3HAHUAX OOydYaloUmlerocs M O €ero yMEHMH pelaTh
npodeCCHOHAIIbHBIC 33/1a4H, OIICHUBAETCS B 5 0aJJI0B (OTJIMYHO);

2. bonee 75 % OTBETOB MMEIOT MOJHBIE pelleHUs (C MPaBUIBHBIM OTBEeTOM). Mx
CoJlep’)KaHuEe CBHJIETENBCTBYET O JOCTATOYHBIX 3HAHUSAX OOydarolerocs M €ro yMeHUU
pewarthb npogeccuoHanbHbIe 331a4K — 4 6ana (XOpoIo);

3. He menee 50 % 0TBETOB MMEIOT IMOJIHbIE pelIeHus (C IPaBUWIBHBIM OTBETOM). MX
CoJiepKaHNEe CBUIECTEILCTBYET 00 yJOBIETBOPUTENBHBIX 3HAHHUIX O0YYaIOLIErocs U O €ro
OTpaHMYEHHOM YMEHHH pelaTh MNpodecCHOHaIbHbIE 3aJauld, COOTBETCTBYIOIIUE €ro
Oynymeit kBanudukanuu — 3 6ama (yI0OBIETBOPUTEIHHO);

4. Menee 50 % OTBETOB MMEIOT PELICHUS C IPaBUIIBLHBIM OTBETOM. VX conmepxanue
CBHJIETEJILCTBYET O cHa0bIX 3HAaHUAX OOydalomerocs W €ero HEyMEHMH pelaTh
npodecCHOHANIbHBIC 3a/1a4u — 2 Oaliia (HeYJOBICTBOPUTEIHHO).



