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1. IACIHIOPT MPOI'PAMMBI YUYEBHOM JUCHUIIJINMHBI

1.1. Mecro y4eOHOWl IMCUMIUVIMHBI B CTPYKType OCHOBHOI
npogeccnoHaIbLHON 00pa30BaTEeJIbHOM POrPaMMbI

PabGouass mporpamMma y4ueOHOW IUCHUILIMHBI «TeopeTrmueckue OCHOBBI
KauyeCTBEHHOTO aHAJIM3a» SBJSETCS YacThio oOpa3oBarenbHoU porpammsl [TTTKPC
B cooTBeTcTBUM C @DenepalbHBIM TOCYAapCTBEHHBIM  00pa3oBaTeIbHBIM
CTaHJIaPTOM IO MPOQEeCcCCHH CpeaHEro npodeccuoHanbHoro oopasopanus 18.01.34
JlaGopaHT 110 KOHTPOJIIO Ka4eCTBAa ChIPbsl, PEAKTUBOB, POMEKYTOUHBIX TPOTYKTOB,
rOTOBOM MPOJYKUMH, OTXOJOB TmpousBojacTBa (mo otpaciaMm) (IIpuxas
Munnpocsemenuss Poccun ot 15.11.2023 1. Ne 860 «OO6 yTBepkieHUU
dbenepaibHOTO  TOCYIApCTBEHHOIO  00pa3oBaTEIbHOTO  CTaHJAApTa CPEIHETro
npodeccuoHabHOrO 00pa3oBanus 1o npodeccun 18.01.34 JlaGopaHnT Mo
KOHTPOJIFO Ka4yeCTBA CBIPbs, PEAKTHBOB, MPOMEXYTOYHBIX ITPOJYKTOB, TOTOBOM
POIYKLHH, OTXOA0B MPOU3BOJCTBA (IIO OTPACIISIM)».

Pabouas nmporpamma oTHocuTcs K obduienpodeccrnonansaomy nukiy (OIT).

1.2. He.]'ll) U INIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIITHHBI

B pamkax mporpammbl y4eOHON AMCHUIUIMHBI OOYYarOUIMMUCS OCBAaWBAIOTCS
MEHHS ¥ 3HAHMS:

Koan1 OK, Ymenus 3HaHus
IHK

OK 01, YMeTh: 3HAaTh:

I[IK 1.1, | V.1. ITons30Batbcs 3.1. CucreMaTn4ecKyo

I[IK 1.2, | nepuoanydeckoil cucteMomn HOMEHKJIATYPYy

[IK 2.2 XUMHYeCKuXx 3yemeHToB 1. 1. HEOPraHUYECKUX
Menpeneena; COCIUHCHUM;
V.2. JlaBaTh XapaKTEPUCTUKY 3.2. ConocTaBisiTh
AJIEMEHTA, bu3nYecKre U XUMUYECKUE
V¥.3. OOBACHATH 3aBUCUMOCTh CBOWCTBA IIPOCTBIX BEILIECTB U
KHCJIOTHO-OCHOBHBIX CBOMCTB, OCHOBHBIX KJIaCCOB
OKHCIIUTEIIbHO- COeMHEHU, 00pa3yeMbIX
BOCCTAHOBUTEIBHOM 3JIEMEHTaMH HOATPYIII;
CIIOCOOHOCTH OT CTPOCHUS, 3.3. Cy1HOCTh MPOLECCOB,
YCTOMYUBOCTh CTEIECHH MPOTEKAOIIUX B Pa3HBIX
OKHUCJICHHUS, IPOSBISIEMOMN arperaTHbIX COCTOSIHUSIX.
3JIEMEHTaMU JaHHOU
MOATPYIIIBI.
V.4. O0BsACHATD PUUKO-
XUMHUYECKUE 3aKOHOMEPHOCTH B
U3MEHEHUH MPOYHOCTH
coeIMHEHU (Ha OCHOBE YUYEHUS
0 XMMUYECKOH CBA3M);
VY.5. IIpaBuibHO 3anMChIBATh
XUMUYECKUE YPaBHEHUS IS

3



Koan1 OK,
IIK

Ymenus

3HaHus

Pa3IMYHBIX KJIACCOB PEAKIIU,
BJIAJIETh METOIAMU
AJIIEKTPOHHOIO OanaHca u
MOy PEAKIIUM;

VY.6. Ilonb3ysch CIpaBOYHBIMU
TaOJIMIIAMH, TIPECKA3bIBATh
IPOTEKAHUSI XUMUYECKHUX
IIPOIIECCOB.




2. CTPYKTYPA M COJEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOM TUCHUIIJIMHBI U BU/IbI Y4eOHOH JesiTeIbHOCTH

Dopmbl Pacnpenenenue no Kkypcam u cemecTpam
MIPOMEXKYTOTIHOM YuyeOHast Harpy3Ka o0yJaromuxcs, . Kvoe 2
aTTecTaluu yp
Haumenosanne C mpemnosiaBaTenem Cemectp 3
LHKIIOB, PA3/CIIOB, Ko B TOM UHCIIe 12 Henenb
Hunexc AHCIMHILITHH, o HC 0 C
po(heCCHOHATIBHBI Hudde | 66 | Ca Ip. 0 C | BromHnenc
N OKx3ame N yi [IpomexyT. Ko IIp
x monyneit, MIIK, p. éMm | Mo Bcer " o | Ca np | Ypok :
HBI BT Jlexn arrecranus | . HC u IIpomexyT.
MIPAKTHK 3ayetsl | O | cT. 0 120 &M | Mo en u
aIl 5078 yiI ’ maG | arrecramus
I1 3aHs O |ct. O | cemu
nn bT. 3aHs
TUS I1 HapbI
THSA
TeopeTuueckue
OCHOBBI 10 10
OI1.01 3 - 6 | - 96 24 72 6 6 | — |9 | 24 72 6
Kaue€CTBEHHOI'O 8 8
aHaJIM3a

2.2. CopepikaHue ¥ TeMAaTHYECKOE IJIAHUPOBAHME Y4eOHOM IMCHUIIIMHBI

Koabl koMneTeHIui,

¢opmupoBanuio
HaumenoBanue Conaep:xanue yueOHOro MaTepuasia U GopMbl OPraHU3aALUM JeSITeTbHOCTH
Oo0bem yacon YpoBeHnb ocBoeHust KOTOPBIX
pa3iesioB U TeM o0y4arommxcst
crnoco0cTBYeT 3J1eMeHT
NPOrpaMMblI
TeopeTnyeckue 0CHOBbI XMMHUH
Jlexkuus

HpeaMeT n 3aJa4u XUMHHU. 3HaueHue HeOpFaHH‘IeCKOﬁ XHMHH B IIOATIOTOBKEC

OK 01, IIK 1.1, T[IK 1.2,

Baenenue Oynymiero crenuanucta. Poib OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B 2 12,3 K 2.2, ¥.1-6, 3.1-3
pasButuu XuMuH. OCHOBHBIE 3aKOHBI XUMHH.
Jlexkums
KomnuiekcHsble Knaccugukanus, cTpoeHne, HOMEHKIATypa, IOJYYeHHE KOMIUICKCHBIX 4 1.2.3 OKO01,IIK 1.1, TIK 1.2,
b b

COCIMHCHUSA

coeMHeHn. BUIbI XUMHUYECKON CBSI3U B KOMILJIEKCHBIX COEUHEHUSX.

K 2.2,¥.1-6,3.1-3




Koabl koMneTeHIIni,

¢hopmuposanuio
HanmenoBanmue Conep:kaHue y4e0HOTro MaTepuaia U OpMbI OPraHU3ALNY TeATeTHLHOCTH
O0BeM yacoB YpoBeHb 0CBOCHHS KOTOPBIX
pa3aesioB U TeM o0yvarommxcsi
Croco0CTBYET 3JIeMEHT
MPOrpaMmbl

Ilepuoanueckuii IIpakTHyeckune 3aHATHSA
3aK0H U Ileproanueckuii 3aKoH U nepuogudeckas cucrema anemeHToB . 1. Menneneesa.
NepuoOanICCKast Te(I))pI/Ij;lCTpoeHHﬂ BemeCTB.p : ! g 4 1,2,3 OK 01, [IK 1.1, TIK 1.2,
[K2.2,¥.1-6,3.1-3
cHcTEeMa 3JIEeMEHTOB
JI. 1. MeHnpejieeBa
JlaGopaTopHble paGoThI
Kuaacebl Krnaccel Heopranmueckux coenvHeHuil. IlomyueHue M CBOMCTBa OCHOBHBIX M OK 01, TIK 1.1, TIK 1.2,
HEOPraHuYecKux aM(pOTEepHBIX THIPOKCHUIIOB. 6 1,2,3 MK 22. V. 1-6. 3.1-3
coeTMHEeHHn Kunaccel Heoprannueckux coefquHennii. Homenknatypa comei. R
Kowmmekcusie coenunenus. [lonyuenue.
Jlexkuus
IlonsiTve 0  JUCHEpPCHBIX  CUCTeMaX. BuAbl  TUCHEPCHBIX  CHUCTEM:
rpyOOIUCTIEPCHBIC CUCTEMBI (CYCIICH3UU U 3MYJILCHH), KOJUIOUIHBIC U UCTUHHBIC 4 1.2.3 OKO01,IIK 1.1, TIK 1.2,
pactBopsl. [IoHsATHE O paCTBOPUMOM BEIIECTBE U pacTBOpHUTENE. BUibI pacTBOPOB. * 1K 2.2, ¥.1-6, 3.1-3
CnocoObl BBIpaXEHHs] KOHIIGHTpPAlMU pacTBOPOB. MaccoBasi J10Jsl, MOJSIpHAs
KOHIIEHTpallusl, HOpMaJibHasl KOHIIEHTPaIIHs.
PacTtBopsI IpakTHyeckue 3aHATHSA
PactBopsl. [IpurorosneHue pacTBOpOB pa3HON KOHILIEHTPAIUU 6 123 OKO01,IIK 1.1, TIK 1.2,
CBolicTBa BaXXHEMILINX OKUCIUTENEH — IepMaHraHaTa Kajius U JUXpoMarta Kajusl. > K 2.2, ¥.1-6, 3.1-3
Yupaxsenus B cocrapiaeHnn OBP.
JlabopaTopHbie padoThI
PGaKLlII)/II/I B[[))aCTB(I))an 3JIEKTPOJIUTOB. 4 1,2,3 OK 01, TIK 1.1, TIK 1.2,
. K 2.2,¥.1-6,3.1-3
[M'upponus coneil.
Jlekuus
THIBI XUMHYECKUX peakIui, nx kiaccudukamnms. Oopatumeie 1 HEOOpaTUMBIE
Xumuyeckue peaximu. CKOpOCTh XUMHUECKUX PeakIuil. 3aBUCUMOCTh CKOPOCTH XUMHUUECKUX 4 1.2.3 OK 01, IIK 1.1, T[IK 1.2,
peakuuu peaxIyii OT IPUPOABI PearupyroNuX BEIeCTB, KOHIIEHTPAIIUH, TEMIIEPATyPHI, * K 2.2,¥.1-6,3.1-3
KaTann3aTopa. XuMH4YecKoe paBHoBecue. CMeIeHne XUMHYECKOTO PABHOBECHSI.
ITpunuun Jle-Illarense.
DJIeKTPOXUMHUYECKH e Jlexuus N OKO01,IIK 1.1, TIK 1.2,
npomecchI Buasl »5eKTPOXMMHYECKHX CHUCTEM. OJEKTPOJHBIN TOTEHIHAN. YpaBHEHHE 4 1,2,3 MK 2.2, V.1-6,3.1-3
Hepncra. N'anpBannueckue saemenTsl. IJC ranbBaHUUECKOrO JIEMEHTA.
Jlek s OK 01, TIK 1.1, TTK 1.2,
DJIeKTPOJIN3 Onextponu3. 3akonsl @apanes. KaToguble U aHOAHBIE MPOLECCH INPH 4 1,2,3

QJICKTPOJIN3€ BOJAHBIX pAaCTBOPOB U PACILIABOB.

MK 2.2, V.1-6,3.1-3




Koabl koMneTeHIIni,

HaumeHnoBanue Conep:xanue yue0HOro MaTepuaja 1 GopMbI OPraHU3aALMH JeATeIbHOCTH (bopmuposanio
Aep y P P P oA O0BeM yacoB YpoBeHb 0CBOCHHS KOTOPBIX
pa3fiesioB M TeM ol0yuarommxcs
Croco0CTBYET 3JIeMEHT
NPOrpaMMBblI
Jexuus
Tepmoxuvust u Xumudeckass TepMmoanHamuka. OCHOBHBIE TOHSATHA. TemIoBod  3¢dext
3JIeMEeHTapHbIEe o P ) ’ OKO01,IIK 1.1, TIK 1.2,
. | xuMudeckoil peakiuu. TepmoxuMudeckue ypaBHeHus. 3akoH ['ecca u ciencTBUsL 2 1,2,3
OCHOBbI XUMHY€ECKO¥ 11K 2.2, V¥.1-6,3.1-3
n3 Hero. DHTponws U DHeprus ['n66ca. HampasieHwne mpoTekaHnuss XUMHIECKUAX
TePMOAUHAMHKHI .
peaxuuii.
XHMHUS 3JIEMEHTOB 1 UX COeIMHEHUH
IMpakTnyeckue 3aHATHSA 4 12,3 OKO01,IIK 1.1, TIK 1.2,
r CBolicTBa TaJIOTCHOB U UX COSTUHCHUI ’T 11K 2.2, V.1-6, 3.1-3
AJIOTCHD! JlaGopaTopHbie padoTsi A a3 OK 01, TIK 1.1, TIK 1.2,
I'anorensl. Kucnoponconepxaiiye coeJUHEHUS > 1K 2.2, ¥.1-6, 3.1-3
IpakTHUyecKkue 3aHATHUS 4 123 OK 01, IIK 1.1, [IK 1.2,
XAILKOLCHEI Xanpkorensl. Kucnopon. CBoiicTBa mepoKCHIa BOJIOPOIA ’ 11K 2.2, V.1-6, 3.1-3
JlabopaTopHbie padoThI 4 123 OK 01, IIK 1.1, IIK 1.2,
Xanpkorensl. CBOWCTBA COETMHEHHUH CEPHI. > 11K 2.2, V.1-6, 3.1-3
I'naBnast moarpynna | IlpakTudeckue 3aHATHS 4 123 OK 01, IIK 1.1, TIK 1.2,
V rpynnsl I'maBHas nmoarpynma V rpynnsl. CoelMHESHUS a30Ta U Gocdopa. > 11K 2.2, ¥.1-6,3.1-3
I'naBnast moarpynna | IlpakTudeckue 3aHATHS 4 123 OK 01, IIK 1.1, TIK 1.2,
IV rpynnsi CBoiicTBa coeAMHEHHH yriepoa. > 1K 2.2, ¥.1-6,3.1-3
I'naBuas noarpynna | JlaGopaTtopHbie paGoThl 4 1.2.3 OKO01,IIK 1.1, TIK 1.2,
III rpynnsi AmomuHuil. 3yueHne CBOWCTB aJTFOMHHHSI. *7 1K 2.2,¥.1-6,3.1-3
g::fllcc?]::?o];“z;::;;]:ﬂaBHoﬁ noarpynnsl 11 rpynms 4 1,2,3 OK 01, IIK 1.1, TIK 1.2,
s-3j1eMeHThI I'J1aBHas o A N ; N Py Py ’ > 1IK2.2,V.1-6,3.1-3
CaoiicTBa coerrHeHNH T000YHO noarpynmsl Il rpynmsl.
i mo0douHas JlaGopaTopHble paGoThI
noarpynna Il rpynnsi oparop paoo? . OK 01, IIK 1.1, T[IK 1.2,
CaoiicTBa coeuHeHNH riaBHON moarpymmnsl II rpymmsr. 4 1,2,3
. . . K 2.2,¥.1-6,3.1-3
CBoiicTBa coernHeHNH T000YHO moarpymmsl Il rpynimsl.
Tpakriteckue sausitust OK 01, TIK 1.1, TIK 1.2,
CBoiicTBa COEIMHEHHH INTaBHOW NOArPYyNIbI | rpynmsl. 4 1,2,3
. . . K 2.2,¥.1-6,3.1-3
I'aaBuas u no6ouynasi | CBoiicTBa coeHeHMH MOOOYHON ToArpymbl | rpymimsl.
noarpynna I rpynnbst Jlaﬁi)paTopm,le paﬁO:n;I 5 OK 01, TIK 1.1, TIK 1.2,
CroiicTBa coeAMHEHNH IMaBHON NoArpynnsl [ rpynmsr. 4 1,2,3
. . . K 2.2, ¥.1-6, 3.1-3
CaolicTBa coeHeHNI TOO0YHOM noarpynms! I rpynmsl.
IHo6ounas noarpynna | IIpakTuyeckue 3aHATHSA 4 1.2.3 OK01,IIK 1.1, [IK 1.2,

VI rpynnbi

CBoiicTBa CO€IMHEHNH XpOMa M MapraHua.

MK 2.2, V.1-6,3.1-3




Koabl koMneTeHIIni,

HaumeHnoBanue Conep:xanue yueOHOro MaTepuaia u GopMbl OPraHUu3alUM JeSITeIbHOCTH (opmuposanuio
O0BeM yacoB YpoBeHb 0CBOCHHS KOTOPBIX
pa3iesioB U TeM o0yuarommxcsi
Croco0CTBYET 3JIeMEHT
MPOrPaMMBbI
I'maBuas noarpynna | IlpakTuyeckue 3aHATHS 4 1.2.3 OK 01, IIK 1.1, IIK 1.2,
VIII CBoliCTBa COCIMHEHUM JKelie3a. > 1IK 2.2, V.1-6,3.1-3

CamocrosiTeibHasI IloaroroBka K 3k3amMeHy MO JUCLUILIINHE 6 2,3 OKO1,IIK 1.1, TIK 1.2,

padorta [IK 2.2, ¥.1-6, 3.1-3
IIpomexyTouHas DK3aMeH IO TUCIUILIHHE 6 2,3 OKO1,IIK 1.1, TIK 1.2,

arrecranust K 2.2, ¥.1-6, 3.1-3

[l XapaKTepUCTHKN YPOBHSI OCBOSHHS YI€OHOT0 MaTepraia NCTIOIb3YIOTCS ClIeAyoNIe 0003HAYCHUS:
1. — o3HaKOMUTENBHBIH (Y3HABaHUE paHee U3YUEHHBIX OOBEKTOB, CBOMCTB)

2. — penpoAYKTHBHBIHN (BBINOJIHEHHE JIESITEILHOCTH 110 00pa3ily, HHCTPYKIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTUBHBIN (IITAHUPOBAHKE U CAMOCTOSITENILHOE BBITIONHEHUE JIEATENHHOCTH, PEIICHNE TPOOIEMHBIX 3a71a4)




3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. TpeGoBanusi K MHHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Jns peanuzanuu mOporpaMMbl  yYeOHOW JUCHMIUIMHBI JIOJDKHBI  OBITh
IPELYCMOTPEHBI CIEIYIONIME CIIEHUATbHbIE TOMEIEHUS:

1. CriennanbHbIe MOMEIIECHNUS, PEACTABIIAIONINE COOON yueOHbIE ayIUTOPUN
JUIS TIPOBEJICHHUS 3aHATUN BCEX BHJIOB, MPEAYCMOTPEHHBIX 00pa30BaTEIbHON
IporpaMMoi, B TOM 4YHUCJE TPYNNOBBIX W WHAMBUAYAIbHBIX KOHCYJbTAIUH,
TEKYIIEro KOHTPOJS M MPOMEKYTOUHOM aTTecTallld, a TaKKe MOMEIICHUs s
CaMOCTOATENbHOM  paboThl, MacTepckue u  JabopaTOpuu, OCHAIECHHBIC
o0OpyJlOBaHUEM, TEXHHUUYECKUMHU CpeAcTBaMU OOy4YeHUS] W MaTepuaiami,
YUUTHIBAIOIIMMHU  TpeOOBaHUS  MEXKIYHApOAHBIX  CTAaHAAPTOB:  MPOEKTOP,
NEPCOHAIBHBIE KOMITBIOTEPHI C BO3MOXKHOCTBIO TOJKIIIOUEHHs K ceTu MHTepHeT u
o0ecrieueHueM JI0CTyTa B AJIEKTPOHHYI0 UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEY
JUIEH3HUAaTa, yyeOHass MeOenb i MeIarornyeckoro paboOTHUKA U O0y4YaroIIHuXCs
(CTOJIBL U CTYJIBS), PKPaAH JUIsl IPOEKTOpa, MapKepHas JOCKa, BEChbl aHAJTUTUYECKHE,
ceKkTpopoToMeTp, pedpakToMeTp, BBHITSKHON iKad, BoagHas Oansa, pH merp,
HITaTUB JIA0OPATOPHBINA, HAOOP PEAKTHUBOB.

2. [loMelieHue st CaMOCTOSTENBHOM PabOThl O0YYAIOIIUXCS, OCHAIIICHHBIC
KOMIBIOTEPHOH TEXHHKOW C BO3MOXXHOCTBIO MOAKIIOUECHUS K HWH()OPMAIMOHHO-
KOMMYHHKAIIMOHHOU ceTn «HTepHET» U 00ecrneueHueM JOCTyna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00Pa30BaTENbHYI0 CpeAy: IEPCOHAIbHbIE KOMIIBIOTEPHI C
BO3MOXKHOCTBIO TOAKIIOUEHUs K cetu VHTepHeT M oOecriedeHueM JA0CTyla B
AJIEKTPOHHYI0 HH(GOPMAIIMOHHO-00pa30BaTebHYI0 Cpely JWIleH3uaTa, ydeOHas
MeOenb I MeJaroru4eckoro paboTHUKA W O0ydarommxcs (CTOJIBI M CTYJIbA),
MapKepHas JocKa.

Jlis obecrieyeHns peanu3aldy JUCHUIUIMHBI UCIIOJIB3YETCS CTaHIApTHBIHN
KOMIUIEKT TmporpamMmMmHoro obOecrieuenust (I1O), Bxatouaromuii - peryssipHO
oOHOBJISIEMOE CBOOOIHO pacmpocTpansieMoe u jauiieH3nonHoe 110.

O6opynoBanue, obecrieYnBaroOIIee aJanTaluio0 AJIEKTPOHHBIX W TEYaTHBIX
00pa3oBaTeIbHBIX PECYPCOB ISl OOYUYarOIIMECs] U3 YUCHA JIML ¢ OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 3J0pPOBbs: IOPTATUBHBIA PYYHOW BUACOYBEIMYMUTENL — 2 IIT,
panuokiacc (3aylIHblii HHIAYKTOP ¥ UHIYKIIMOHHAS TeTJisA) — | mT.

Beixog B cetb «WHTepHeT» B HaiMuuu (C BO3MOXKHOCTBIO JIOCTyIa B
AIEKTPOHHYIO uH(OPMAITMOHHO-00pa30BaTEIbHYIO cpeny), CKOPOCTh
noakiroueHus 100 mOuTt/cex.

3.2. HupopmanuonHoe odbecniedeHue 00y4eHust

OcCHOBHbIC HCTOYHUKH:

1. CyBopos, A. B. O6mrast u Heopranudeckas Xumusi. Bonpockl u 3a1a4n :
ydyeObHOe Tmocobue misa cpeaHero mnpodeccuoHanibHOro oOpaszoBanus / A. B.
CyBopoB, A. b. Hukonbckuii. — 2-e u3f., ucnp. u gon. — Mocksa : M3natenscTBo
Opaiit, 2026. — 309 c. — (IIpodeccuonansHoe oOpazoBaHue). — TekcT



anekTpoHHbIN // OOpasoBatenwbHas minat@opma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/494152 (nata ob6pamenus: 25.06.2026).

2. I'muaka, H. JI. OOmas xwumus. 3agadu ¥ YOpaXKHEHUS : y4eOHO-
MpaKkTUYECKoe mocodue s cpeaHero npodeccrnoHanbHOro odpaszoBanus / H. JI.
['munka ; mon pepakuueit B. A. ITonkoBa, A. B. babkoBa. — 14-e¢ u3a. — Mockaa :
NznarensctBO FOpaiit, 2026. — 236 c. — (IIpodeccuonanpHoe oOpa3oBaHme). —
Tekcr : anextponHblii // ObpaszoBarenbHas tiatrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/490165 (nara oopamenus: 25.06.2026).

JlonoiHUTEIbHbIE HCTOYHUKU:

1. OOmas xumus. Ilpaktukym : yuyeOHOe mocoOue sl CpPEeIHEero
npodeccuonanbHoro oopazosanus / H. JI. I'nmunka ; mox penakiueii B. A. Ilonkosa,
A. B. ba6koga, O. B. HectepoBoii. — Mockga : U3natensctBo FOpaiit, 2026. — 248
c. — (ITpodeccuonambHoe oOpazoBaHue). — TeKCT : DJICKTPOHHBIM //
O6pa3zoBarenbHas mwiatdopma FOpaiit [calit]. — URL: https://urait.ru/bcode/507799
(mara obpamienus: 25.06.2026).

2. 3aiiueB, O. C. Xumwus. JlabopaTopHbId MPAaKTUKyM U COOpPHHUK 3ajay :
y4yeOHoe mocodue A1 cpennero npodeccuonanbHoro oopazonanus / O. C. 3aifies.
— MockBa : MzmarenbctBOo IOpaiit, 2026. — 202 c. — (IIpodeccuonanbHoe
oOpa3oBanue). — Tekcrt : anekTpoHHbIM // OOpa3oBatenbHas miatdopma FOpait
[caifT]. — URL: https://urait.ru/bcode/491481 (narta oOpamenus: 25.06.2026).

3.3. Hcnouab3oBanue B 00pa3oBaTeJbHOM Ipolecce AKTHBHBIX H
HHTEPAKTUBHBIX (DOPM IPOBEACHUS 3aHATHI

Pabouast mporpamma IUCHUIUTMHBI MPEAYCMATPUBAET B IENSIX peallh3aluu
KOMIIETEHTHOCTHOI'O TOAXO0/a MCIIONb30BaHUE B 00pa30BaTEIbHOM IpoLEecce
AKTUBHBIX W WHTEPAKTHUBHBIX (OpPM TMPOBEACHUS 3aHATHUH (KOMITBIOTEPHBIX
CUMYJIAIINM, IETOBBIX M POJIEBBIX UTP, pa300pa KOHKPETHBIX CUTYyaIlMil — KEHCOB,
MICUXOJIOTUYECKUX U MHBIX TPEHUHTOB, TPYIIOBBIX TUCKYCCUNA — KPYTJIBIX CTOJIOB)
B COUYETAaHUU C BHEAYJIUTOPHOM paboTOM it GOpMHUPOBAHUS U PA3BUTHS OOLIUX U
po¢eCCUOHATIBHBIX KOMITETEHIIUNA 00yUYaroIInXcsl.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHON

JUCHUILIAHBI

Pe3yabTaThl 00yUeHUs \ Kpurepun onenku MeToabl OLIEHKH
OcBauBaeMblie 3HAHUSA
- CHCTEMAaTHUYECKYIO JeMoHCTpHpyeT 3HaHUS OueHka pemeHui
HOMGHKJ'IaTypy HCOpFaHI/I‘ICCKI/IX CI/ICTeMaTquCKOfI HOM€HKJ’I3TypOI>i CI/ITyaHI/IOHHI)IX
COEIUHEHMI; HEOPTraHUYECKUX COCIUHEHUI; 3amaq
- COTIOCTABJIATh PUINYECKUE U JleMoHCTpHpYy€eT 3HaHUS 110 TecTtupoBanue
XUMHUYECKHE CBOMCTBA MPOCTHIX COTIOCTABJICHUIO (PH3UYECKHUX U VYcrHbll onpoc
BCIICCTB U OCHOBHBIX KJIACCOB XUMHNYCCKUX CBOI\/'ICTB HpOCTI)IX HpaKTI/I‘—IeCKI/Ie
COeMHEHUH, 00pazyeMbIX BEIIIECTB ¥ OCHOBHBIX KJIAaCCOB 3aHATHUA
3JIEMEHTaMU MOATPYIII; coelMHEeHM, 00pazyeMbIX Poneseie urpsr
- CYIIHOCTb MPOIECCOB, 3JIeMEeHTaMu NOATPYIIIL,
MPOTEKAOIINX B Pa3HBIX
arperaTHhIX COCTOSIHUSIX.
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PesyabTaThl 00y4eHHs

Kpurtepun onenkn

MeToabl OIEHKH

JleMOHCTpHUpYET 3HAHUS CYIIIHOCTEHN
MPOLIECCOB, MPOTEKAIOIINUX B PA3HBIX
arperaTtHbpIX COCTOSTHUSIX.

OcBanBaeMble YMEHUA:

- MOJIb30BATHCS NIEPUOTUIECKON
CHCTEMOM XMMHUUYECKUX
snemenToB 1. Y. Menaeneena;

- IaBaTh XapaKTePUCTUKY
3JIEMEHTA;

- OOBSCHATH 3aBUCHMOCTD
KHUCJIOTHO-OCHOBHBIX CBOMCTB,
OKHCJIUTEIIHHO-
BOCCTaHOBHUTEIBbHOU
CIIOCOOHOCTH OT CTPOEHHMUS,
YCTOMYHBOCTH CTEIICHU
OKHCJIEHUS, IPOSABIISIEMOU
3J€MEHTaMU JaHHOM MOJArPYIIIIHI.
- 00BSACHATH (PU3UKO-XUMHYCCKHE
3aKOHOMEPHOCTH B U3MEHECHUH
IPOYHOCTH COEAMHEHUN (Ha
OCHOBE YUYEHUSI O XUMHUYECKOU
CBSI3H);

- IPaBUJILHO 3alIMCHIBATH
XUMUYECKHUE YPaBHEHUS IS
Pa3JIMYHBIX KJIACCOB PEAKIIUA,
BJIAJICTh METOJIaMU JIEKTPOHHOTO
OanaHca ¥ Moxypeaxiuii;

- IOJIB3YACH CIIPABOYHBIMH
TabJIuIIaMu, PeJICKa3bIBaTh
MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB.

JeMoHCTpHUpYyET YMEHHS
M0JIb30BAThCS MEPUOAUUECKON
CHUCTEMOM XMMHYECKUX 3JIEMEHTOB
J1. 1. MenpeneeBa;
JleMOHCTpHUpYyET yMEHHUS 1aBaTh
XapaKTEPUCTUKY JIEMEHTA;
JleMoHCTpUpYyeT yMEHHS OOBSICHSTD
3aBUCUMOCTb KHCIIOTHO-OCHOBHBIX
CBOMCTB, OKUCIUTEIbHO-
BOCCTAHOBUTEJIHOM CIIOCOOHOCTH
OT CTPOEHUSI, yCTOMYUBOCTh CTEIIEHU
OKHCIIEHUS, IPOSABIISIEMON
3JIeMEHTaMU JAaHHOW MOJATrPYIIIbI.
JleMoHCTpUpYET YMEHHS OOBSCHATD
(bU3UKO-XUMHYECKHE
3aKOHOMEPHOCTH B U3MEHEHUU
MIPOYHOCTHU COEAMHEHMI (Ha OCHOBE
YYEHHSI O XUMUUYECKOU CBSI3N);
JleMoHCTpHpyeT yMEHHS IPABUIBHO
3aMUChIBAaTh XUMHYECKUE YPABHEHHS
JUISL pa3JIMYHbIX KJIACCOB PEaKIui,
BJIJICTh METOJIaMU JIEKTPOHHOTO
OanmaHca U MOJTypeaKIHii;
JleMOHCTpUpYET YMEHHS TOJIB3YSICh
CIIPaBOYHBIMHU TaOIUIIAMH,
MPEICKa3bIBATh MPOTEKAHUS
XMMHUYECKUX IPOLIECCOB.

O1nieHKa peleHuit

CUTYaLlMOHHBIX
3az1a4y
TectupoBanue
VYcrHblit onpoc
[IpakTueckue
3aHATHS
Poneseie urpsl

5. KAJEHJIAPHO-TEMATUYECKUH IVIAH YYEBHOU

JUCHMUILIAHBI

JIEKIHMOHHBIE 3AHATHUA 11O JUCIIUIIVINHE
TEOPETHYECKHUE OCHOBBI KAYECTBEHHOI'O AHAJIM3A

Ne Tema Yacel Henens
/1
1 [Ipenmer u 3agaun XuMuKM. 3HAYECHHE
HEOPraHMYECKOM XUMUHU B TIOJITOTOBKE Oy IyIIero
creranucrta. Poiab oTeueCTBEHHBIX U 1
3apyOEKHBIX YUCHBIX B PA3BUTHH XUMUHU.
OCHOBHBIE 3aKOHBI XUMUH.
2 | Knaccuduxanus, cTpoeHrne, HOMEHKIIATypa, )
MOJIYYCHUE KOMIUIEKCHBIX COCAUHECHUM.
3 Buapr xuMnueckoil CBsI3U B KOMIIJIEKCHBIX 3
COCTUHECHUAX.
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No
1/

Tema

Yacrl

Henens

[TonsiTre 0 nucnepcHbIX cucremax. Bus
JUCTIEPCHBIX CUCTEM: TpyOOIUCIIEpCHBIC
CUCTEMBI (CyCIIEH3UHU U AMYJIbCUH ), KOJUIOUIHBIC
Y UCTHHHBIE PACTBOPHI.

[ToHsiTHE O PaCTBOPUMOM BEIIECTBE U
pactBopurene. Buasl pactBopoB. CriocoObl
BBIPAKEHUSI KOHIICHTPALIUK PACTBOPOB.
MaccoBas 10711, MOJISIpHAsi KOHIICHTpaLIUs,
HOpMaJibHasi KOHIIEHTpaLIUsl.

Tunsl XUMUYECKUX peakUnid, X KIaCCHPHUKAIHS.
Obpatumbie u HeoOpaTuMBbIe peakuu. CKOpOCTh
XUMHAYECKUX pEAKINNA. 3aBUCUMOCTh CKOPOCTH
XUMHAYECKUX PEAKLINNA OT IPUPOJIBI
pearupyronmx BEIeCTB, KOHIEHTPALUH,
TEMIIEpaTypbl, KaTaIU3aTOpPA.

XuMuueckoe papHoBecue. CMelleHne
XAMUYECKOro paBHoBecus. [Ipunmmn Jle-
[HIarenne.

Byl 21€KTpOXUMUYECKUX CUCTEM.
DJNEKTPOAHBIA NOTEHITUAIL.

Ypasuenune HepHcra. ['anibBaHnYECKHE
anieMeHThl. DJIC rajJbBaHMYECKOrO JICMEHTA.

10

OnekTpoaus. 3akonsl Dapajes.

10

11

KaronHble n aHOIHBIE IPOLIECCHI ITPU
3JIEKTPOJIN3€ BOJHBIX PACTBOPOB U PACILIABOB.

11

12

XuMmunueckas TepMoauHamuka. Hanpasinenue
MPOTEKAHNS] XUMUUECKUX PEAKLIHM.

12

INPAKTUYECKUE U JIABOPATOPHBIE 3AHATHUSA 11O JUCHUIIJIMHE
TEOPETHYECKHE OCHOBBI KAYECTBEHHOI'O AHAJIM3A

Ne Tema Yacer | Henens

n/m
IIpakTnuyeckoe 3ansaTue. [lepmoandecknii 3aKOH U

1 | mepmommueckas  cucrema  anemeHto . U 2 1
Meneneesa.

2 | lIpakTnyeckoe 3ausitue. Teopusi CTpOCHUS BEILIECTB. 2 1
JlaGopaTtopnasi padora. Kiaccel HeopraHWyecKux

3 | coequnenuii. [lomydyeHue W CBOWMCTBA OCHOBHBIX U 2 1
aM(OTEPHBIX TUIPOKCHJIOB.

4 JlaboparTopnass pabora. Krnaccel HeEOpraHMYEeCKHX 5 5
coenuHeHnr. HoMenkiatypa cosen.
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Tema Yacel | Henens
/11
5 JlaGopaTopnas padora. KomruiekcHble cOeMHEHUS. ’ 7
[TosyueHnne.
6 IIpakTuyeckoe 3ansarue. Pactsopsl. [Ipurorosnenne 5 5
pPacTBOPOB Pa3HOW KOHIIEHTPALMH.
IIpakTnueckoe 3ansitme. CBONMCTBAa BaXKHEUIIMX
7 | OKHCIIMTENIEW — TE€pMaHraHata Kajaus U JuXpomara 2 3
Kaynsl. YnpaxkaeHus B cocraBieHuu OBP.
IIpakTnueckoe 3ansitme. CBONMCTBAa BaKHEUIIMX
8 | OKMCIIUTENIE — MEepMaHraHarta Kajaus M Juxpomara 2 3
Kanus. YnpaxHeHus B coctaBiiennu OBP.
9 JlabopaTopHass paOora. Peakuum B pacTtBOpax ’ 3
3JIEKTPOJIUTOB.
10 | JlabopaTopHas padorta. ['uaponus coneil. 2 4
1 HpaKaneglcoe 3aHsTHe. CBOICTBA raJOr€HOB U UX ) 4
COCAMHEHUN
12 HpaKanesxoe 3aHsiTHe. CBOMCTBA rajJOr€HOB U UX ) 4
COCMHECHUN
13 JlaboparopHas padora. ['ajoreHsl. 5 5
Kucnopojcoaepxaipe coeTMHeHUs
14 JlaGopaTopHasi padora. ['anoreHsl. ) 5
Kucnopoaconaepxaiiye coeIMHEHHS
15 IIpakTnueckoe 3aHATHEe. XajabKoreHol. Kuciopog. ) 5
CBoiicTBa epoKcUAa BOJAOPOAA
16 IIpakTnyeckoe 3aHsATHE. XainbKoreHsl. Kuciopon. 5 6
CBolicTBa MEPOKCHUJIA BOJAOPOAA
17 JIaﬁopaTovaaﬂ padora. Xanbkorensl. (CBoiCTBa 5 6
COEJIMHEHUN CEPBHI.
18 JIaﬁopaTopUHaﬂ padora. Xanbkorensl. (CBoNCTBa ) 6
COCMHEHUN CEPBI.
19 IIpakTHyeckoe 3ansiTMe. [7aBHas mnoxarpynmna V ) 7
rpymmbl. CoennHeHUs a3ota u docdopa.
20 IIpakTHyeckoe 3ansiTMe. [naBHas noxarpynmna V 5 7
rpynmnbl. CoenuHeHus azora u gocdopa.
1 IIpakTnueckoe 3anaTHe. CBONCTBA COCIMHEHUMN 5 7
yriiepoaa.
29 IIpakTnueckoe 3ansaTHe. CBOMCTBA COCIMHEHUM ) ]
yriaepoja.
23 JIaﬁuopaTopHaﬂ padora. AsmomuHuil. M3yueHue ) 2
CBOWCTB JIIOMUHUSL.
24 JlaGopaTtopnass paGora. AsmomuHuil. U3yueHue ) 2

CBOWCTB aJTFOMUHMUA.
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Ne Tema Yacel | Henens

/11

75 IIpakTHuyeckoe 3ansitue. CBONCTBA COCIMHEHUM ) 9
rinaBHoU noarpymmnsl [ rpynmel.

26 IIpakTnyeckoe 3ansTue. CBONHCTBA COCIMHEHUM ) 9
no6ouyHoH oArpyniel Il rpynmel.

27 JlaGopaTtopnasi padora. CBOIICTBA COEOUHEHHUI 5 9
riaBHOM noarpynisl I rpynisl.

8 JlabopaTopnas paGora. CBoiicTBa COCIMHEHUM ) 10
no6ouHou noarpynsl Il rpynmsl.

29 IIpakTHuyeckoe 3ansitue. CBoONCTBA COCIMHEHUM ) 10
IJIaBHOW noArpymisl [ rpynnel.

30 IIpakTnyeckoe 3ansTtue. CBOHCTBA COCIMHEHUM ) 10
no004YHON noArpynmnsl I rpynmsl.

31 JlaGopaTtopnasi padora. CBOilCTBA COEOUHEHHI ) 11
IJIaBHOW noarpymisl [ rpynnsl.

37 JlaGopaTtopnasi padora. CBOiIlCTBA COEOUHEHHI 5 1
1oOOYHOM noArpynisl [ rpynmel.

33 IIpakTnyeckoe 3ansite. CBOMCTBA COCAUHEHHM ) 1
XpOoMa M MapraHia.

34 IIpakTnueckoe 3ansaTHe. CBONCTBA COCIMHEHUN ) 12
XpoMa M Maprasiia.

35 IIpakTnuyeckoe 3ansitue. CBoONCTBA COCIMHEHUM ) 12
KeJesa.

36 IIpakTnyeckoe 3ansitue. CBOHCTBA COCIMHEHUM ) 12
xKeJesa.

6. OHEHOYHbBIE MATEPHUAJIbI TEKYHIEI'O KOHTPOJIA
YCIIEBAEMOCTHA

BapuanT 3aanus o pazgeny 1:

1. Yepes pactBop, coaepxariuii 9 r uurpata ceunia (1), mpomyctunu 900 mu
XJIOPOBOJOPOA B IIEPECUETE HA HOPMaJbHbIE yCIOBHs. CKOJIBKO I'PaMMOB XJIOPHIA
ceuHua (1) moxxet nmpu »TOM 006pazoBaThCs?

2. CocTaBbTe YpaBHEHHSI XMMUYECKUX PEAKLIMH, TO3BOJISIOIINX OCYILIECTBUTH
npeBpaieHust mo cxeme: ruapokcua meau (II) — wutpar rugpoxcomenu(ll) —
nutpat Meau(Il) — rugpoxcun menu(Il) — oxkcua meau(ll) — xmopua meau(Il).
VYpaBaenue peakuun Ne3 3anuIIdTe HE TOJIBKO B MOJIEKYJSIPHOW, HO MU B MOHHO-
MOJIEKYJISIpHOM hopme (TIOJIHOM U COKpAILIEHHON ).

3. Ompenenure MOJPHYHO KOHUEHTPALHUIO pPacTBOpA, MOJYYEHHOIO IIPHU
cmemrBanuu 250 Mt 1M u 350 M 0,1 M pacTBOpPOB CEPHOU KHUCITIOTHI.

4. Kakve M3 TEpeurcICHHBIX HW)XKE COJIEM MOABEPraroTCs TUAPOIU3Y B
BOAHOM pactBope? Hamummre ypaBHEHHsI COOTBETCTBYIOIIMX PEAKLUl B MOHHO-
MOJIEKYJIIPHON M MOJIKYJSIpHOW (opMax. YKaKUTE PEaKIMI0 CPEabl BOIHOTO
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pacTBOpa KaxJAoW M3 COJIed U OKpacKy JIaKMyca B 3THX pacTBOpax: a) OpomMun
aMMoOHus; 0) noau 6apust; B) CyabGua HaTPHsL.

5. CocTaBbT€ YpaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUH,
noaoepuTe KodhGUIMEHTH METOIOM JIEKTPOHHOTO OaTaHCa, YKAKUTE OKUCIUTEITN
1 BocctanoButenu: a) K,S + KoMnOy4 + H,O = ... 6) KyCr,O7 + KaSO3 + HSO4 +

6. VYKaxWTe CTENEeHb OKHUCJICHUS U  KOOPAMHAIMOHHOE  YHCIIO
KOMILJIEKCOOOpa3oBareyiss B JaHHOM COCAMHEHHHM, HA30BUTE 3TO COCAMHEHHE:
[Ni(NH3)6](NOs3),. YkaxuTe TUI JaHHOTO COCJAMHEHHUS IO BCEM H3BECTHHIM BaM
Kjaccu(ukanusaM KOMIUIEKCHBIX coeluHeHui. Ecnu naHHoe BemecTtBo —
AIIEKTPOJIUT, 3aMUIIUTE YpAaBHEHUE IEPBUYHOM TUCCOIMALIMN TAHHOTO COSAMHEHUSI.
Ecnu nanHoe BemIeCTBO pearupyeTr ¢ CEpHOM KHUCIOTOM, 3alMIIUTE ypaBHEHUS
COOTBETCTBYIOIIECH peaklliid B MOHHOW W MOHHO-MOJEKYJsIpHON dopmax. Eciu He
pearupyeT — yKaxkuTe 3TO.

Kputepumn onenku:

Kaxnoe 3amanue paboOThl B OTACIBHOCTH OILEHUBAETCA MO MATHOAIIILHOU
IKaJie, 32 KOHTPOJIbHYIO pabOTy B 11€JIOM BBICTABIISIETCSI CPEAHUN Oalll.

3aoanue 1. Tema - «Pacuemvi no ypasHeHUsAM XUMUYECKUX PeaAKYULL):

«OTAMYHOY» - BEPHO 3aMCaHO, YTO JAHO, U YTO CJIEAYET HAWTU MO YCIOBUIO
3a/1aud; 3a/iaya pelieHa MPaBUIbHO, B MOJHOM 00BEME, MPOCICKUBACTCS JIOTHKA
pelieHus, MPUBEICHb HEOOXOUMBIC YPaBHEHUSI XUMUUECKUX PEAKIUH, pacUETHBIC
bopMysbl, MPOMEKYTOUHBIC BBIYMCICHUS, MPABUIBLHO YyKa3aHbl Pa3MEPHOCTH
KOHEYHBIX U MPOMEXYTOUHBIX BETUYHH.

«Xopomio» - 3agadya pelieHa BEpHO, OJHAKO HE Bce TpeOOoBaHUA K
O(QOPMJICHUIO pEIICHUS, TIEPEUNUCIICHHBIE BBIIIE, BBHINOIHEHBI B MOJHOM 00bEMe
(umeeTcs He Oosee IBYX OTKJIOHEHUN OT TpeOOBaHUM).

«Y IOBJIIETBOPUTEIILHOY - 3ajlaya B II€JIOM pEIlIeHa BEPHO, HO HE B MOJHOM
o0beMe; WM 3aJada pelieHa B MOJHOM 00beMe, OJIHAKO MMEETCs 0oJiee JBYX
OTKJIOHGHUH OT MPUBEICHHBIX BBIIIE TPeOOBAHNN K 0()OPMIICHUIO PEIICHUS.

B octanbHBIX CIydasiX BRICTABISETCS OLIEHKA «HEYIOBJICTBOPUTEIIHHO.

3aoanue 2. Temwvt - «OcHOBHbIE KIACCLI HEOP2AHUYECKUX COCOUHEHUUY U
«Peakyuu 6 pacmeopax snexmponumoy:

«OTAM4HOY - 1eMoYKa MPEeBpaIICHUN BBITIOJIHEHA BEPHO, B MOJHOM 00BbEME,
HaubOoJee parmoHaIbHBIM CIIoCOO0OM, IPaBUIHHO paccTaBIICHBI
CTeXHUOMeTpruiecKkue Kod(DPUIIMEHThI B ypaBHEHHUSIX pPEaKIMil, YKa3aHbl yCIOBUS
MPOTEKaHUsl peakiuil (ecnu peakuus TpeOyeT OcCOObIX YCIOBUN TPOBEICHUS),
MPaBUJILHO 3alMCAHO YPaBHEHUE YKa3aHHOW pPEaKIMU B HOHHO-MOJEKYIISIPHOU
dbopme (TTOTHON U COKPAIIICHHOM ).

«Xopo1io» - BEpPHO, B TOJHOM COOTBETCTBUU C TEPEYUCICHHBIMU BHIIIIE
TpeOOBAHMIMU, 3alMCaHbl YpPaBHEHUS YETBHIPEX PEaKIHUid, a TaKXKe YpaBHCHHUC
yYKa3aHHOW peakIuyi B HOHHO-MOJIEKYJIIpHOH hopme.

«Y IOBJIIETBOPUTEIIHHOY - BEPHO, B IOJJHOM COOTBETCTBUH C MTEPEUUCTIECHHBIMU
BEIIIC TPEOOBAHUSAMU, 3alMCAHBl YPABHEHHS TPEX PEaKIMii, a TakKe ypaBHECHHUE
YKa3aHHOW pEaKlUM B HMOHHO-MOJIEKYJIIPHOM (opMe; WU BEPHO 3alHCaHbI
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ypaBHEHUS HE MEHEE YETHIPEX PEAKIMH, HO HE 3alIMCaHO WM 3alIMCaHO0 C OIIMOKaMu
ypaBHEHHE yKa3aHHOM peakluu B MOHHO-MOJIEKYJIApHOH (hopme.

B ocTanbHbBIX CydasiX BHICTABISIETCS OLIEHKA «HEYIO0BICTBOPUTEIIHHO.

3aoanue 3. Tema - «Konuuecmeennoe golpasxicenue cocmasa pacmeoposy:

«OTAMYHOY» - BEPHO 3alMCAHO, YTO JAHO, U YTO CJIEAYET HAWTU MO YCIOBUIO
3a/lauy; 3a/lada pelleHa BEPHO, B MOJHOM OOBEME, OTYETIMBO MPOCIECKUBAETCS
JIOTHKA pEeNIeHUs, MPUBEICHB HEOOXOIUMBIE IS PEIICHUSI pacdeTHbIC (DOPMYJIBI, B
SBHOM BHJI€ MOKa3aHbl NEPEXObI-IPEOoOpPa30BaHUs MEX]y BCEMU pPacCUETHBIMU
dbopmynamu, NPUBENECHbI MPOMEKYTOUHBIC BBIYMCIICHUS, MPABUIBHO YKa3aHBI
Pa3MEpPHOCTH BCEX KOHEUHBIX U TPOMEKYTOUYHBIX BEIUUYMH.

«Xopouio» - pEIIEHHUE COOTBETCTBYET BCEM NEPEUYUCICHHBIM BBIIIE
TpeOOBaHMSIM, OJHAKO HE BCEraa IMpPUBEICHb HEOOXOAUMBIE [JIsl PEIICHUs
pacueTHble GopMyibl / WM HE BCerJa yKa3aHbl Pa3MEPHOCTH KOHEYHBIX U
MPOMEKYTOUHBIX BEJIMUMH / UJIA HE BCET/Ia yKa3aHbl MPOMEKYTOUHbBIC BEIYUCIICHUS.

«Y IOBJIETBOPUTEILHO» - 337a4ya B LEJIOM pelieHa BEpHO, OJAHAKO JIOTHKa
pelIeHrs MPOCIEKUBACTCS HEUETKO, HE BCErJa IMPUBEICHbI HEOOXOIUMBIC s
pelieHus pacueTHbie GOpMyJibl, HE BCEr/ia MOKa3aHbl MEPEXOIbI-IPeoOpa3oBaHUs
MEXy pacueTHbIMU (OpMYJIaMu, HE BCErJa YKa3aHbl Pa3MEPHOCTH KOHEUHBIX U
MPOMEKYTOUHBIX BEJIMYNH, TPOMEXKYTOUHBIC BEIUUCIICHHUS.

B octanbHBIX CIydasiX BBICTABISIETCS OLIEHKA «HEYIO0BJICTBOPUTEIIHHO.

3aoanue 4. Tema - «'uoponu3z conetiy:

JIns KakIoW M3 COJIEM HYKHO: 3alucaTh CXEMY JUCCOLMALNM; yKa3aThb,
KaKUM OCHOBaHHMEM M KaKOW KHUCIOTOW OHa oOpa3oBaHa ((hOpMyJibl OCHOBAHUS U
KHUCIIOTBI, CHJIbHBbIE WJIM CJIa0ble 3TO AJEKTPOJUTHI); €CJIH COJIb ITOJIBEpracTcs
TUAPONU3Y - 3amnMcaTh YpPaBHEHUE THUAPOIM3a B COKpPAIIEHHOW HOHHO-
MOJIEKYJIIPHOM (pOopMe U B TIOJIHON MOJIEKYISIPHON hOpMe, €CITH COJIb THAPOJIU3Y HE
MOJIBEpraercsi, TO TaK M yKa3aTh;, yKa3aThb PEAKLHUIO CpPEIbl BOJHOTO pacTBOpa
JTAHHOM COJIM; YKa3aTh OKPACKy JaKMyca B BOAHOM PacTBOPE KaXKI0W COJIH.

«OTAMYHO» - BCE BBINOJHEHO BEPHO ISl TPEX CONEM.

«XOpOII0» - BCE BBIIOIHEHO BEPHO IS IBYX COJIEH.

«Y 10BJIETBOPUTEILHOY - BCE BBIITOJIHEHO BEPHO JIJIs1 OJTHOM COJIH.

B ocTanbHBIX Cilyyasix BBICTABISIETCS OLIEHKA «HEYAOBIETBOPUTEIHHOY.

3aoanue 5. Tema - « OKucaiumenbHo-60CCMaAHOBUMENbHBIE PEAKYUUY !

«OTAM4HO» - U1l KaKJIOW PEeaKIMu MPAaBHIIBHO 3aIllMCAHbl BCE MPOIYKTHI,
MPaBUJILHO 3alMCaHbl YPaBHEHUS JJIEKTPOHHOTO OanaHca, yKa3aHbl OKUCIHUTENb U
BOCCTAHOBUTEIb, OOO3HAYEHBI TPOLIECCHI OKUCIEHUS ¢ BOCCTAaHOBJICHWS,;
MPaBUJIBHO PACCTaBIEHBI CTEXHOMETpPUUYECKHE KOIP(GUIIMEHTH B ypaBHEHUU
peaKkIuu.

«Xopouioy» - 3aIaHUE BHITIOJIHEHO B II€JIOM BEPHO, B TIOJIHOM COOTBETCTBUU C
MePEYUCIICHHBIMU BBIIlIE TPEOOBAHUSIMHU, OJIHAKO HMeEETCs He 0oJiee OIHOTO
HEeJI0ueTa — HarpuMep, He 0003Ha4YEeHbI IPOLIECCH OKUCIICHHUSI U BOCCTAHOBJICHUS,
WJIU OIUO0YHO 1MO100paHbl KOA(DPUIIMEHTHI IEpe] BEIIECTBAMU, HE SIBJISIOIIMMUCS
HETOCPEACTBEHHBIMHM YUYACTHUKAMH Mpoliecca nepeiadn/mpruemMa JIeKTPOHOB.

«Y 1OBJIETBOPUTEIILHOY - OJTHA PEAKIIMS BHIIIOJIHEHA BEPHO, B COOTBETCTBUH C

NPUBEACHHBIMU BBIIIE KPUTEPUSMHU, HO APYrasl peakuusi COACPKUT OJHY IpyOyro
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omuOKy, HampuMep: OMUO0YHO OIpesesieHa CTENeHb OKUCIEHUS / ¢ OIIMOKaMHu
3amucada (popmyiia IpOoayKTa / HEBEPHO OMPEACICHO KOJIMYECTBO DJIEKTPOHOB B
YpaBHEHUSAX AJIEKTPOHHOTO OanmaHca u T. 1. M ke 00e peakiuy BBHIMOJTHEHBI B
I1€JI0M BEPHO, HO B COBOKYITHOCTH HMEETCS IBa-TPU HEJ0UCTA.

B ocTanpHBIX CiTydasx BRICTABISIETCS OIIEHKA «HEYIOBICTBOPUTEIHHOY.

3aoanue 6. Tema - «Komnnexcrnvle coeOuHenusi»:

«OTIMYHOY» - HAa BCE MOCTABJICHHBIC BOMPOCHI TaHBI TIPABWIIBHBIC U TTOJTHBIC
OTBETHI.

«XOopo1110» - HE BBIIIOJHEH / BHIMOJHEH HEBEPHO / BBHIMOJIHEH HE B MOJHOM
o0beMe OJIMH U3 MYHKTOB, 0003HAYEHHBIX B 3aJIaHUU.

«Y 10BJIETBOPUTEIILHOY - HE BBITIOJIHEHO / BBITIOJIHEHO HEBEPHO / BBHIMOJIHEHO
HE B MTOJIHOM 00beMe J1Ba ITyHKTa U3 0003HAYCHHBIX B 33JIaHUU.

«HeynoBiaeTBOpPUTETBLHO» - HE BBINOJIHEHO / BBIMOJHEHO HEBEPHO /
BBIIIOJIHEHO HE B MOJHOM O0BbeMe 0oJiee BYX MYyHKTOB M3 OOO3HAUECHHBIX B
3aJJaHuH.

BapuanT 3aanus no pasgeny 2

1. CocTaBbTe ypaBHEHHSI XUMUYECKUX PEAKIIHHI, MO3BOJISIOIINX OCYILIECTBUTh
IpeBpalleHusl [0  CXeMe: allOMHHMM —  cynbpaT  allOMUHUS & —>
TEPAaruJpOKCOATIOMHUHAT KW — XJOPUI ATIFOMUHUS —> TUAPOKCUJ AIFOMUHUA.
Ykaxure yciaoBUS NPOTEKAHHS peakiuil (Mpu HEOOXOAUMOCTH). YpaBHEHUS
peakiuii HOHHOTO OOMEHa 3aMUIIUTE HE TOJHKO B MOJIEKYJISIPHOM, HO U B HOHHO-
MOJIEKYJIApHON  (opme (MOMHOW UM COKpAlIEHHOW); Uil  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI 3alUIINTEe JJICKTPOHHbIE OalaHChl, YKaXUTE
OKUCJIUTEIN U BOCCTAHOBUTEIIU.

2. OxapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MOAMA
K. MoTtuBupydTe CcBOM OTBeT. [IpomiumrocTpupyite OTBET ypaBHEHUSIMU
COOTBETCTBYIOIIMX peakuui. IS KaXXIoM peakuuH 3anvlinuTe 3JIEKTPOHHBIN
OaslaHC, YKaXUTE OKUCIHUTENb U BOCCTAHOBUTENb.

3. OxapaxkTepu3yuTe KUCIOTHO-OCHOBHBIE CBOMCTBA rusipokcua sxene3a(lll).
[IpounmrocTpupyiiTe OTBET YpPaBHEHHSIMH COOTBETCTBYIOIIMX peakuuil. Jlma
KQKJIOW pEAKLIUH 3aMUIINTE YPABHEHUS B MOJIEKYJIIPHOM U B MOHHO-MOJIEKYJISIPHOU
dbopme (TI0JIHOM U COKPAILIEHHOM ).

4. N3o0pa3ute 3JIEKTPOHHYIO KOH(GUTYpAIMI0 aToMa a30Ta B OCHOBHOM U
BCEX BO30YXKJEHHBIX (IIPU HAIIMYMHM) COCTOSHMIX. Ha OCHOBaHMM CTPOCHHS aToMa
CHEJIalTE BBIBOJ O BO3MOXKHBIX BAJIEHTHOCTSX M CTEIEHSAX OKHUCICHHS JTAHHOTO
anemenTa. [IpuBenute npumepsl (HOpMyJbl U HA3BaHMS) BEIIECTB JIJIST KAXIOU U3
BO3MOKHBIX CTEIIEHEN OKUCIICHUS.

5. TlpenynoxuTe BCe M3BECTHBIE BaM CIOCOOBI, TO3BOJISIONINE PA3IHUNATh B
pacTBOpe KAaTMOHBI MAarHus M LHAHKA. 3alUIIMTE YPABHEHUS COOTBETCTBYIOLIUX
peaKuuid, ONWUIIMTE XapaKTEpHbIE NPU3HAKA COOTBETCTBYIOIIMUX pPEAKIIM.
VYpaBHeHUs peaklnii FOHHOTO 0OMEHa 3alUIIUTE HE TOJIBKO B MOJIEKYJIIPHOM, HO U
B MOHHO-MOJIEKYJISIpHOU (hopMe (TOJHOM M COKpPAIIEHHOM); JUIsl OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMI 3alUIINTE JJIEKTPOHHbIE OalaHChl, YKaXUTE
OKHUCIIUTENIN U BOCCTAHOBUTEH.
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Kpurepuu ouenkmu:

3a kaxnpoe 3amaHue BbicTaBisgercs oT 0 10 5 GamoB B 3aBUCUMOCTU OT
MPABUJIBHOCTH U TIOJTHOTHI BBITIOHEHUS 3aAaHus. OleHKa 32 KOHTPOJIbHYIO padoTy
BBICTABIIACTCS UCXO/IA U3 OOIIeH CyMMbl 0amioB (MakcUMalbHas cyMMa OajioB —
25):

«O1nu4HOY - 0T 24 6anIoB.

«Xoportio» - ot 19 6amios

«Y 1OBJIETBOPUTEIBHO» - OT 14 GasioB.

«HeynoBneTBopuTenbHO» - MeHee 14 Gaios.

7. OHEHOYHBIE MATEPUAJIBI IPOMEKYTOUYHOM ATTECTALIUU

[IepeueHb BOpOCOB 1Sl TOATOTOBKH K SK3aMEHY:

B kaxnpiii 3K3aMeHAIIMOHHBIA OwiieT OyJeT BKIIOYEHO TPU BOIpOca, IO
OJIHOMY U3 KaXKJI0TO 0JI0Ka BOIIPOCOB.

baoxk 1

1. OCHOBHBIE XMMUYECKHAE MOHATHS M 3aKOHBI XMMHH: aTOM, XUMHYECKHI
AJIEMEHT, MOJEKYJa, BemecTBO. OTHOCHTENbHAs aTOMHAsT W OTHOCHUTEJbHAS
MOJIEKYJIsIpHasg Macchl. KoJMuecTBO BElIEeCTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
o0beM. 3akoH ABOrajapo, CJIEJACTBUE M3 3aKOHAa ABOTaJpo. 3aKOH COXpAHEHUS
MAaCCBI.

2. Xumunueckas peakuusi. CTEXMOMETPUS XUMUUECKON peakiuu. Y paBHEHUE
XUMU4eckol peakuud. OCHOBHBIE NPUHIMMBI KIACCUPUKAIMU XUMUYECKUX
peaxkuui.

3. CoBpeMEHHbIE MPEICTABICHUS O CTPOEHWHM atoMa. KBaHTOBBIE yucIa.
['maBHOE KBAaHTOBOE YUCIIO, OPOUTATIHLHOE KBAHTOBOE YHUCIIO0, MATHUTHOE KBAHTOBOE
YHCJIO, CHUHOBOE KBAHTOBOE YMCIIO: (PU3NYECKUN CMBICI, YUCIICHHBIC 3HAUCHUS.

4. DnextpoHHass koHburyparuss artomMa. OCHOBHOE U BO30YXKIECHHOE
cocTostHue A1eKTpoHOB B aroMe. [Ipmamun Ilaymu. IIpaBuno I'ympa. IlpaBuio
KneukoBckoro.

5. Ilepnoanueckuii 3akoH. [IpruurHa NEPUOINYHOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU coeAMHEHU. [leproanIHOCTh KUCTIOTHO-OCHOBHBIX
U OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX CBOWCTB JJIEMEHTOB U WX COCIUHEHHI.
DIJIEKTPOOTPULIATENBHOCTD, IEPUOAUIHOCTD €€ N3MEHCHHUS.

6. KoBanentnas cBs3b. OOMEHHBIN W JOHOPHO-AKIENTOPHBIA MEXaHU3MbI
oOpa3oBaHUs KOBAJIEHTHOUN cBsi3u. BanmeHTHOCTh. OCHOBHBIE XapaKTEPUCTHKU H
CBOWCTBA KOBAJICHTHOM CBSI3H.

7. VoHHas cBs3b. YCJOBHS U MEXaHM3M OOpa30BaHUS HMOHHOW CBS3U.
OCHOBHBIEC XapaKTEPUCTUKHA W CBOWCTBA MOHHOM CBS3U. MeTalsinuecKkas CBS3b.
XapakTepHbIe CBOMCTBA METAIIIOB, O0YCIIOBJICHHBIE METAIITUIECKOU CBSI3IO.

8. BogopoaHas cBsi3b. YcioBus 00pa3zoBaHus BOJIOPOIHOM CBs3u. CBOMCTBa
BEUIECTB C BOJOPOIHON CBS3BIO.

9. Oxkcunpl. Knaccudukanus, METOIbl TOJYUYEHUS, XUMUUYECKHUE CBOMCTBA,
HOMEHKJIATypa.
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10. OcHoOBHBIE THUIPOKCHIBL. AMQOTEpHBICE THUIAPOKCUILI. MeTobl
MOJy4YE€HUsl, XHMUYECKHE CBOMCTBA, HOMEHKJIATYPA.

11. Kucnotel. Knaccuduxanusi, METoAbI MOTy4eHUsI, XUMHUECKHUE CBONCTBA,
HOMEHKJIATYpa.

12. Comu. Knaccuduxarus, MeTOABl TMONYUYEHUS, XUMUYECKHAE CBOWCTBA,
HOMEHKJIATYpa.

13. CxopocTh XMMUYECKON peakluy. BiusiHue KOHIEHTpAluy PeareHToB Ha
CKOPOCTb XMMUYECKOW peaKknu. 3aKOH JEHCTBYIOIIUX MAcCC.

14. CxopocTh XMMHUECKON peakuuu. BinsHue temrepaTypbl Ha CKOPOCTh
xummudeckoil peakiuu. [Ipasmino Baut-I'opda. Dueprus axrtupaumu. [lonsarue o
KaTaause.

15. Xumnueckoe paBHoBecue. lIpunuun Jle Illatense-bpayna. YcnoBus
CMEILEHUS] XUMUYECKOTO PABHOBECHSI.

16. O6mme cBeaeHus o pacTBopax, ux kinaccupukanus. Ilonstue o
JIMCTIEPCHBIX cucTeMax. PacTBopeHue kak (pU3MKO-XUMUYECKUM MPOIIecC.

17. KonuuecTBEHHOE BBIPAXKEHHE COCTaBa PACTBOPOB: MAccCOBas JOJI,
MOJIIpHAsT KOHIIEHTpaUMs, MOJISIPHAs KOHUEHTpAIMs SKBUBAJICHTOB. JKBUBAJICHT,
(hakTOp SKBUBAJICHTHOCTH, KOJIMYECTBO BEIIECTBA YIKBUBAJICHTOB.

18.  PactBopbl  31eKTpoJUTOB.  OCHOBHBIE  TIOJOXEHUS  TEOPHUH
ANEKTPONIUTHYECKON nucconuaruu. CreneHb auccormanuu. CuibHble U CiiaOble
anekTponuTsl. KoHcTanTa nuccouunanuu. /{ucconnanyisi MHOTOOCHOBHBIX KHUCIIOT U
MHOT'OKUCJIOTHBIX OCHOBAHUM.

19. Dnekrponutuueckas guccouuanus Boabl. IOHHOE IPOU3BEICHUE BOJBI.
Bonopoansiii mokazarens (pH). [loHsiTHE 0 KHCTOTHO-OCHOBHBIX HHIUKATOPAX.

20. Peakuuu MOHHOrO OOMEHa B PacTBOpPAx SJIEKTPOJIUTOB, HAMPABIICHUE
MPOTEeKaHUsI MOHOOOMEHHbIX peakiuid. [loHaTne o KoHCTaHTEe (IIPOU3BEICHUN)
PacTBOPUMOCTH MaJIOPACTBOPUMBIX SJIEKTPOJIUTOB.

21. I'mpponus coneit. Tunbl rugponnsa. GakTopel, BIUSIONIME HA CTETIEHDb
ruapoausa. HeoOpaTumpliii TUAPOIIN3, YCIOBUS €r0 TPOTEKAHUS.

22. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CTENneHb OKHUCICHHUS.
OkucieHue, BOCCTAaHOBJIECHUE,  OKHUCIMTENIb,  BOCCTaHOBHUTENb.  [logbop
KOd(PPUIIMEHTOB B YPaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUl
METOJIOM 3JIEKTPOHHOTO Oaytanca. Knaccudukanus OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLINM.

23. VcnoBus TOpPOSIBJICHUS BOCCTAHOBUTEIBHOM U OKHCIMUTEIHHOM
aKTUBHOCTU  BelecTB. OKUCIUTEIbHO-BOCCTAHOBUTENbHAS  JBOWCTBEHHOCTb.
Baxueimme OKUCIUTENN U BOCCTAHOBUTEIIH.

24. KomrmiekcHble coeauHeHusi. OCHOBHBIC TMOJIOKEHHUS KOOPAMHAIIMOHHOMN
TEOpUM:  KOMIUIEKCOOOpa3oBaTeslb, JIMTAHJbI, BHYTPECHHsSII W  BHEIIHSA
KOOpAMHAIIMOHHBIE Cephl, KOOPAUHAITMOHHOE Yncio. [Ipupoaa XumMrudeckoit cBsi3u
B KOMIUJIEKCHBIX coeauHeHusX. Knaccudukamuss 1 HOMEHKIaTypa KOMILJIEKCHBIX
COEJIMHEHUMH.

25. KomrmiekcHble coeauHeHus. PaBHOBeCHsI B pacTBOpax KOMILIEKCHBIX
CoeIMHEHUM. Peakunu ¢ ydacTemM KOMIUIEKCHBIX COCIMHEHUN.

buaoxk 11
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1. Tanorensl. OOmIasi XxapakTEpUCTUKA: CTPOCHHE aToma, (PU3MYECKUEe U
XUMHYECKHE CBOUCTBA. | aJIOr€HBOOPOAHBIE KUCIOTHI U UX COJIH.

2. Tanorensl. OOmias xapakTepUCTHKA: CTPOCHUE aToma, (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA. KHciopoacoaepkanme KUCIOThl TAIOT€HOB U UX COJIU.

3. Xanpkorensl. OOmIasi XxapakTepUCTUKA: CTPOECHUE aToma, (PU3MUECKue U
xumuyeckue cBoiictBa. Kucnopon. CoequHenust Kuciaopoaa ¢ BOJOPOJOM: BOJA,
IIEPOKCH]T BOJOPOIA.

4. Xanpkorensl. O0mIas xapakTepUCTUKA: CTPOEHUE aToMa, (PU3UYECKUE U
xumuueckue corcta. Cepa. Okcuzsl cepbl. CepoBOIOPO.

5. Xanbkorensl. OOIIasi XapaKTepUCTUKA: CTPOCHHE aTtoma, (pu3nyeckue u
XUMHYecKue cBorcTBa. CepHast KUCIIOTa U €€ COJIH.

6. Xanbkorenol. OOIIas XapaKTepUCTUKA: CTPOCHHE aTtoma, (pu3nyeckue u
XUMHYECKHUE CBOKCTBA. THOCEpHAs KUCIIOTA U €€ COJIH.

7. Xanpkorensl. OOIIasg XapaKTEepUCTUKA: CTPOEHUE aToMa, (PU3HYECKHE U
XUMHUYECKUE cBOMCTBA. CEpHUCTASI KUCIIOTA U €€ COJIU.

8. ITanukTorensl. OOnIas XapakTEpUCTHKA: CTPOEHUE aToMa, (pU3nyecKue u
XUMHYECKHe cBorcTBa. A30T. OKcHap a30Ta. AMMHAK.

9. ITnukrorensl. OOIIasi XapaKTEPUCTUKA: CTPOCHUE aTOMa, (PU3HYECKHUE U
XUMHYECKHE CBOUCTBA. A30TCOAEPKAIIUE KUCIOTHI U UX COJIN.

10. ITHukrorensl. OOIIAs XapaKTEPUCTHUKA: CTPOEHUE aToMa, (PU3HYECKHE U
xummudeckue cpoiictBa. Dochop. Oxcunbl hochopa. Dochopconepxalire KUCIOThI
U UX COJIH.

11. p-Onementsl IV rpynmel. O6mias XapakTepucTHUKa: CTPOCHUE aToMa,
¢uznyeckue M XUMHUYECKHE CBOMCTBa. Yriepod. Okcuubl yriaepoga. YTosibHas
KHUCJIOTA U €€ COJIU.

12. p-Onementsl IV rpynmel. OO6mias XxapakTepucTUKa: CTPOSHHE aToMa,
busnueckue u xummuueckue cpoiicrBa. Kpemunii. Oxkcunbl kpemuusi. Kpemuuesbie
KHUCJIOTHI U UX COJIU.

13. p-Onementsl IV rpynmel. O0mias XapakTepucTUKa: CTPOEHUE aToMa,
dbuznyecke u xumMuueckue cBoiictea. CuHel. XuMHUYeCKUEe CBOMCTBA COSTUHEHU I
ceunia (I1) u (IV).

14. p-Onementst III rpynmel. OO0miasi XapakTepucTUKa: CTPOEHUE aToMma,
bu3nueckue 1 XuMHYecKre cBoiicTBa. bop. bopHbIie KUCIOTHI U UX COJIU.

15. p-Onementst Il rpynmel. O6miasi XxapakTepucTUKa: CTpPOEHUE aToMma,
bu3nyeckue W XHUMHYECKHE CBOHCTBA. AMOMHHUN. XHMHUYECKHE CBOWMCTBA
COEIMHECHUHN AIFOMUHMUSL.

16. s-DOnementsl Il rpynmel. OOmias xapakTEepHCTHKA: CTPOSHHUE aToMma,
bu3nyeckue W XUMHYECKHE CBOMCTBA. XUMHUYCCKHE CBOMCTBA COCIUHCHHUI
LIEJI0YHO3EMENBHBIX METAIUIOB. [IOHATHE O )KECTKOCTH BOJBI.

17. s-Onementsl | rpynmbl. OOmiasi xapakTEepHCTHKA: CTPOCHHE aToMma,
dbuznyeckue M XUMHUYECKHE CBOMCTBA. XUMHUUYECKHE CBOMCTBA COCIUHEHUI
HIEJIO0YHBIX METAJIIOB.

18. d-DOnementsl I rpymmel. OOmias XapakTepUCTHKA: CTPOEHUE aToMma,
dbuznyeckre U XMMUUECKHe cBOMCTBA. Meab. XUMHUUYECKUEe CBOMCTBA COCTUHEHUN
meau(l) u (I1).
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19. d-Dnementsl I rpynmbel. OOmias XxapakTEpHCTHKA: CTPOCHHE aTroMa,
busnueckue wu xumuueckue cBoucTBa. Cepebpo. XuMHYECKHE CBOWMCTBA
COEIMHEHUI cepedpa.

20. d-Onementsl Il rpynmel. OOmias XapakTepHUCTHKA: CTPOCHHE aToMa,
bu3ndecKkue u XuMu4Ieckrue cBoicTBa. [luak. XuMudeckne CBONWCTBA COCTMHECHHM
[[MHKA.

21. d-Dnmementsl Il rpymmel. OOmiass XxapakTepuUCTHKA: CTPOCHHE aToMma,
busnyeckue U XuMUIecKue cBoicTBa. PTyTh. XuMHuueckue cBOMCTBA COCAMHEHUM
prytu(l) u (II).

22. d-Dnementsl VI rpynmel. CtpoeHue aroma, o0Iias XapaKTepuUCTHUKa
cBOMCTB. XpoM. XUMHYECKHE CBOMCTBA coeauHeHuit xpoma (I1I).

23. d-Dnementsl VI rpynmel. CtpoeHue aroma, o0Iias XapaKTepUCTHUKa
cBOMCTB. XpoM. XMMHUYECKHE CBOMCTBA coeuHeHni xpoma (V).

24. d-Dnementel VII rpymmbel. CTpoeHue atoma, o0masi xapaKTepUCTHKA
CBOMCTB. Mapranen. XMMUYECKHE CBOMCTBA COCIMHEHU MapraHia.

25. d-Onementsl VIII rpynmnel. CtpoeHue aroma, oOlasi XapakTepUCTHUKA
cBoicTB. JKene3zo. Xumnuueckue cBoiicTBa coequnennit xxenesa (1) u (I1I).

Bbaox 111

1. KauecTBeHHBIE peakUMM HA TAJOTEHUAbBl. PeareHThl, XapakTepHbIE
MPU3HAKNA TMPOTEKAHHUS PEAKUU, NPOAYKTbl PEAKIUMW, YCIOBHUS IPOBEICHUA
pEaKIui.

2. KauecTBeHHBIEC peakiiiu Ha Cyyb(aThl. PeareHTsl, XapakTepHble TPU3HAKH
IIPOTEKAHUSI pEAKIMU, IPOAYKThI PEAKLIUM, YCIOBUS IPOBEACHUS PEAKIUH.

3. KauecTBeHHbIe peakiuu Ha CyabGuUThI. PeareHTsl, XapakTepHble MpU3HAKU
IIPOTEKAHUSI pEAKIMU, IPOAYKThI PEAKLIUM, YCIOBUS IPOBEACHUS PEAKIIUH.

4. KagecTBeHHBIE peakIMu Ha THOCYIbGaThl. PeareHTbl, XapakTepHbIC
MPU3HAKKA TPOTEKAHHUS PEAKUUM, NPOAYKThl PEAKIUW, YCIOBHUS IPOBEACHUA
peaKunii.

5. KauecTBeHHbIE peakliu Ha Cyib(dubl. PearenTsl, XapakTepHbIe MPU3HAKU
IIPOTEKAHMS PEAKLIMM, IPOAYKTHI PEAKLIUN, YCIOBUS POBEICHUS PEAKLIHA.

6. KauecTBeHHbBIE peakliMy HA HUTPAThL. PeareHTsl, XapakTepHble PU3HAKU
IIPOTEKAHMS PEAKLIMM, IPOAYKTHI PEAKLIUN, YCIOBUS IMPOBEICHUS PEAKLI.

7. KauecTBEeHHBIE peaklIMM HA HUTPUTHI. PeareHTel, XxapakTepHble IPU3HAKU
IIPOTEKAHUSI PEAKIMHI, IPOAYKTHI PEAKIINM, YCIOBUS POBEACHUS PEAKIIUH.

8. KauectBennsie peakiuu Ha GocdaThl. Pearentol, xapakTepHble TPU3HAKU
IIPOTEKAHUSI pEAKIMH, IPOAYKTHI PEAKIINM, YCIOBUS IPOBEACHUS PEAKIIUH.

9. KauectBennsie peaknuu Ha KapOoHaThl. PeareHThl, XapakTepHbIC
MPU3HAKMA TPOTEKAaHHUS PEAKUUW, NPOAYKTbl PEAKIUW, YCIOBHUS IPOBEICHUSA
pEaKIUi.

10. KauecTBeHHBIE peaklMy Ha THAPOKapOOHATHI. PeareHTsl, XxapakTepHbie
MPU3HAKKA TPOTEKAHMUS PEAKUUM, MNPOAYKThl PEAKIUW, YCIOBHUS IPOBEACHUA
pEaKiuu.

11. KadecTBeHHBIE pEaKIUM HA CUJIMKAThl. PeareHThl, XapakTepHbIE
MPU3HAKKA TPOTEKAHMUS PEAKUU, MNPOAYKThl PEAKIUi, YCIOBHUS IPOBEACHUA
pEaKIuu.
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12. KayecTBeHHbIEe peakiuy Ha OOpHBIE KUCIOTHI M UX COJH. PeareHTsl,
XapakTEepHbIC IPU3HAKW MPOTEKaHUs PEaKUUW, IMPOAYKTHl PEAKLUUH, YCIOBUS
MPOBEICHUS PEAKILINH.

13. KauecTBeHHBIE peakuy Ha KaTHOHBI MarHus. PeareHTsl, XapakTepHbIe
IIPU3HAKW TPOTEKaHUS PEAKUUH, NPOMYKTHl PEAKIUH, YCIOBHS NPOBEACHUS
peaKuni.

14. KauecTBeHHBIE peakiu Ha KaTUOHBI Oapusa. PeareHTHI, XapakTepHbIE
MPU3HAKU TPOTEKAHUsl PEAKIUH, NPOIYKTbl PEAKIUil, YCIOBHS NPOBEACHUS
peaKIu.

15. KauecTBeHHbIE peEaKIMM Ha KATHOHBI alOMUHUA. PeareHrsl,
XapaKTEepHbIE TPU3HAKA MPOTEKaHUS PEaKUUi, MPOAYKThl PEaAKUUW, YCIOBUS
MIPOBEJECHUS PEAKIUN.

16. KauectBennble peakuuu Ha KkaTuonsl cBuHna (II). PearenTtsi,
XapakTepHbIC IPU3HAKH TNPOTEKaHUs PEaKUUW, IMPOAYKTHl PEAKUUN, YCIOBUS
MPOBEICHUS PEAKLIM.

17. KauecTBeHHbIE peakiiuu Ha KaTHOHBI cepeOpa(l). PeareHTsl, XxapakTepHbie
IIPU3HAKA TPOTEKAHUS PEAKIUH, NPOMYKTbl PEAKIUH, YCIOBHS NPOBEACHUS
peaKunil.

18. KauectBeHHnsie peakinu Ha kaTuoHbI Meau (II). PearenTsl, XapakTepHbie
IIPU3HAKA TPOTEKAHUS PEAKUUH, NPOMYKTHl PEAKIUH, YCIOBHS NPOBEACHUS
pEaKIui.

19. KauecTBeHHBIE peaklMM Ha KaTUOHBI LIMHKA. PeareHThl, XapakTepHbIe
IPU3HAKU [POTEKAHUS PEaKUHUid, NPOLYKThl PEAKLMH, YCIOBHsS IPOBEACHUS
pEaKIui.

20. KauectBennbie peakuuu Ha KatuoHbl pryTu(l) prytu (II). PearenTsi,
XapaKTEpHbIE IPU3HAKM MPOTEKAHUsI PEAKLMI, MPOMYKTHl DPEAKLUUN, YCIOBHUS
MPOBEICHUS PEAKLIMH.

21. KauectBennsle peakuuu Ha KathuoHel xpoma (III). Pearentsi,
XapakTepHbIE IPU3HAKH TNPOTEKaHUs PEaKUUi, MPOAYKTHl PEAKLUUN, YCIOBUS
MPOBEICHUS PEAKLIMI.

22. KayecTBeHHbIE peaklK Ha KaTnoHbl Maprania (I1) 1 Ha MaHraHaT-HUOHBI.
Pearentsl, XapakTepHble NMPU3HAKA IPOTEKAHMS PEAKUUH, MPOAYKTHl pPEaKUUU,
YCIIOBHS TPOBEICHUS PEAKIIHIA.

23. KauectBennsie peakuuu Ha kaTtuoHsl kene3a (II). PearenTtsi,
XapaKTEpHbIE IPU3HAKM MNPOTEKAHUsI PEAKLMM, MPOMYKTHl DPEAKLUUN, YCIOBUS
MIPOBEJICHUS PEAKIIUM.

24. KauecTBeHHble peakuuu Ha KkaTuoHbl kene3a (III). Pearentsi,
XapaKTEpHbIE MNPU3HAKM MPOTEKAHUsI PEAKLMM, MPOAYKTHl PEAKUUH, YCIOBUSA
MIPOBEJICHUS PEAKIIUM.

25. KauecTBeHHbBIE peaklMd Ha MOHBI AMMOHMsA. PeareHThbl, XxapakTepHbIE
MPU3HAKU TPOTEKaHUsl PEAKLUH, NPOMYKTbl PEAKIU, YCIOBHS NPOBEACHUS
pEaKiuu.

Kpurepuu onenuBanus:

OTBeT MO KaxJAOMy U3 TpeX BOIPOCOB SK3aMEHAIIMOHHOTO Ouiera

OLCHHUBACTCA OTACIBbHO, B COOTBCTCTBUM C INPUBCACHHLIMH HHWIXC KPUTCPHUAMMU,
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OLIEHKA 32 DK3aMEH BBICTABIISETCA MO CPEOHEH OLICHKE 3a OTBETHI HA OTAEJIbHBIC
BOIPOCHI 9k3aMeHanroHHoro omera (Hampumep: Bommpoc Nel — «xopor1io», Borpoc
Ne2 — «ynoBneTBopuTensHO», BOIpoc Ne3 — «yA0BIETBOPUTENBHOY; CPETHUNA Oa
— 3,3; OLIEHKA 32 3K3aMEH — «yJO0BJIETBOPUTEIIBHO»).

OrneHKa «OTJIMYHO»: OTBET HAa BONPOC 3K3aMEHAIIMOHHOTO OMjieTa MOJHBINA U
IIPABUJIbHBIN, Marepuai W3JI0KEH B OIIPENEIICHHOU JIOTUYECKON
MOCJIEIOBATEIBHOCTH, UITFOCTPUPOBAH IPUMEPAMH, OTBET CAMOCTOSATEIbHBIN.

O1eHKa «X0pOII0»: OTBET HA BOIPOC IK3aMEHAIIMOHHOTO OUJIETa MOJHBIN U
MIPaBUJIbHBIN, Marepuan U3JI0KEH B OIIPEACIICHHOM JIOTUYECKOM
MOCJIEIOBATEILHOCTH, TIPU 3TOM JOIMYIICHBI JBE-TPU HECYLIECTBEHHBIE OIIMOKH,
UCITpaBJICHHbIC 1O TPEOOBAHUIO PK3aMEHATOPA; CTYJEHT MOXKET WIUIIOCTPUPOBATH
OTBET NMpUMEpaMU M0 TPEOOBAHUIO IK3aMEHATOPA.

OLeHKa «yIOBJIETBOPHUTEJbHO». OTBET Ha BOIPOC HK3aMEHAI[MOHHOTO
OwyieTa MOJHBIM, HO TPU 3TOM JOMyLIEHA CYUIECTBEHHAs OIIMOKA WM OTBET
HEIOJIHBIN, HECBSI3HBIM, CTYJIEHT UCIBITHIBAET 3aTPYAHEHHS B WILTIOCTPUPOBAHHUU
OTBETa MPUMEPAMHU.

OueHka  «HeyAOBJETBOPUTEJIBHO»: TPU  OTBETE€  HAa  BOIPOC
HK3aMEHAIlMOHHOr0 OMieTa 0OHAPYKEHO HEMOHUMAaHUE O0YYAIOIIMMCSI OCHOBHOTO
collepKaHusl y4eOHOro Marepuana WIM JIONYIIEHbl CYIIECTBEHHbIE OIIMOKH,
KOTOpblE OOy4YarolIUiCAd HE MOXKET HWCIPAaBUTh MPU HABOIALIMX BOIPOCAX
HK3aMEHaTopA.

7. METOIUYECKHUE MATEPHAJIBI IIO YYEBHOU JUCIUILIMHE

B xome peammzanum ydeGHOro mporecca N0 AUCHUIUIMHE MPOBOJIATCA
y4eOHbIE 3aHATHUS U BBIIOIHIETCA CaMOCTOsITENbHAs paboTa.

[To Bompocam, BO3HHUKAIOIIMM B MPOLECCE BBIMOJHEHUS CAMOCTOATEIbHON
paboThl, TPOBOAATCA KOHCyNIbTamuu. Jlms  opraHu3anmd ©W  KOHTPOJIS
CaMOCTOATENBbHON pabOThl 00yYalOLIUXCs, a TaKXe MPOBEIACHUS KOHCYJbTALUM
NPUMEHSIOTCS] HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUU:

NudopmupoBanue: https://spo-spcpu.ru/

KoncynetupoBanue: https://spo-spcpu.ru/

Kontpons: https://spo-spcpu.ru/

Pa3Mmelienne yueOHbIX MaTepuanon: https://spo-spcpu.ru/

Meronnueckue ykazanus 1o IIpaktnueckomy 3aHsaTuro  «Kitaccel

HEOPTaHUYECKUX COEAUHEHUID:
OmnbIiT Nel
HUccnenoBanue XMuMHYECKHX CBOMCTB OKCU/I0B

B 1pu npoOupku HamelTe 1mo 5 Ml TUCTUIUTUPOBAHHOMN BOJABI U J00aBHTE B OJIHY
POOUPKY HECKOJIBKO Karelb pacTBopa ¢peHondranentna. OctaBbTe 3Ty MPOOUPKY B
KaueCcTBE KOHTPOJIbHOW. Bo BTOpyIO0 MpoOHMpPKY BHECHUTE HEOOJIBIIOE KOJUYECTBO
OKCHJa KaJIbIIUs, & B TPEThIO — TAKOE K€ KOJIMYECTBO OKcuAa Maruus. CoaepxKumoe
POOUPOK BCTPAXHUTE U JOOABBTE B KAXKIYIO MPOOUPKY HECKOJIBKO Karesb TOrO ke
uHaukaropa. OOvsicHume u3MeHeHue OKpACKU pacmeopo8 6 CPAGHEHUU C
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KOHMPOAbHOU NPpOOUPKOLU. YKadxcume KUCI0MHO-0OCHOBHBIU XAPAKMeEP KA#CO020 U3
oKkcuoos. B kakoti uz 08yx npobupok uHouxamop npuobpen 6oiee UHMEHCUBHYIO
okpacky? [louemy?
Haneiite B mpoOUpKy 5 MJT IUCTUIUIMPOBAHHOM BOJBI M J00ABHTE HECKOJIBKO KaIlellb
UHAMKaTOpa Jakmyca. OcTaBbTe 3Ty MpoOUPKY B KauecTBE KOHTPOJIbHOU. B 1pyryto
pOOHPKY MOMECTUTE HeOObIIoe KomdecTBO okcuaa xpoma(VI) u npuneiire 5 mu
JTUCTWUTHPOBaHHOU BOABI. K mosydueHHOMY pacTBOpy 100aBbTE€ HECKOIBKO Karelb
TOTO k€ uHAKaropa. O yem cgudemenbcmayem usmeHeHue OKpacKy UHOUKamopa &
CpasHeHUulU ¢ KOHMPOJILHOU NPOOUPKOU? YKasxcume KUCIOMHO-0CHOBHbIU XapaKmep
O0aHHO20 OKCUOA.
B n1Be mpoOupku momMecTuTe Mo OJHOMY MHUKPOIINATEN0 OKCuaa IuHKa. B onHy
npoOupKy 100aBbTe 1 MIJI pacTBOpa CEpHOM KUCTIOTHI, a B APYTYIO — paBHbIN 00beM
20%-Horo pacTBOpa TUApPOKCHIAa HaTpus. s yCKOpeHHs] peakIMu HarpenTe
npoOMpPKU Ha BOJSIHOW OaHe WM HaJ IMJaMEHEM CIUPTOBKU. [lo pe3yremamam
HaoO00eHUll coenatime 861800 0 KUCIOMHO-0CHOBHOM Xapakmepe OaHHO20 OKCUOQ.

OnbiT Ne2

IlosydyeHue u uccIeI0BAaHHE XUHMHUYECKHUX CBOHCTB OCHOBAHUIA

B tpu npobupku BHecuTe 1o 5 karnenb pactBopa cyiabpara meau(ll) u nodbasmnsiite
M0 KaluIiM B KaXIyI0 MPOOHPKY pacTBOp THUAPOKCHIA HATpUs A0 0OpazoBaHUS
ocaJika XapaKTepHOro I[BeTa. 3aTeM B OJIHy U3 MPoOUpoK go0aBwTe eile 10 kaneanb
pacTBOpa ruJIpOKCUa HATPHUsI, a B PYTYIO — CTOJILKO K€ COJISTHOM KUCTIOTHI. B Kakotl
Uz 08yx npobupox ocadox pacmeopuicsa? Ha ocnosanuu pezyromamos
9Kcnepumenma coenatime 6vl800 0 KUCIOMHO-OCHOBHBIX C8OUCMEAX 2UOPOKCUOd
meou(Il).
CopnepxuMoe TpeTheil MPOOUPKU HarpeiTe Ha BOJASHOW OaHe WM HaJ IJIAMEHEM
cnupTtoBKU. HaGmroaiite 3a n3MeHEeHNEM BUJIa U 1IBeTa ocajaka. [laiiTe oTcToAThCs
COJICP)KUMOMY MPOOUPKH B TEUCHHWE HECKONBKUX MHUHYT. Ymo npedcmasnsiem
coboltil becysemHnas NPO3PAUHASL HCUOKOCHb HAO 0CAOKOM?

OnbiT Ne3

IHonyyeHue u UccIeI0BaAaHNE XUMHYECKHUX CBOMCTB aM(OTePHBIX
THAPOKCHUIO0B

B nBe mpoOupky BHECUTE IO 5 Kamesb pacTBOpa Cyib(ara allOMUHHUS U T00aBIISNATE
M0 KaIuIAM B K&y MPOOHPKY pacTBOp THUAPOKCHIA HATpUs A0 0Opa3oBaHUS
ocajika. [IpoBepbTe pacCTBOPUMOCTH TUIPOKCH/IA ATIOMUHUS B KUCIIOTE U B U30BITKE
IIEJIOYH, JJIA 3TOTO B OJHY M3 MPOOUPOK 100aBbTE €Ie 5 Kameib pacTBopa
THAPOKCUJIA HATPUSA, a B APYTYIO — CTOJBKO K€ COJITHOM KUCTOTHI. Ha ocnosanuu
Pe3VIbmamos IKChepuMenma coenaime 8bl800 0 KUCIOMHO-OCHOBHBIX CEOUCNEAX
2UOPOKCUOA ANFOMUHUSL.
[ToBTOpPHUTE BECh IKCIIEPUMEHT C PACTBOPOM Cyib(ata MHKa. Jatime obvsicHeHue
HAOII00aeMbIM S18TIeHUSIM.

OnbiT Ned

HUccaenoBanne XuMH4YeCKHX CBOMCTB KHCJIOT
4-1. Bzaumooeiicmeue c memannamu

[TomecTuTe B 01HY NMPOOUPKY TpaHyTy IMHKA, BO BTOPYIO MPOOUPKY — MarHUEBYIO

CTPYXKY, B TpPETbIO MPOOMPKY — MEOHYIO CTpyxkKy. Hainelite B Kaxuaywo u3
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MPOOHPOK IO 2 MJI COJITHOM KUCTIOTBL. QOUHAK080 U 8edym cebst YuHK, MAHUl U
MeOob 8 consiHol Kucaome, u noyemy? Ha ocnoseanuu pesynomamog skcnepumenma
coenavime 661600 00 OMHOCUMENbHOU AKMUBHOCIU IMUX MEMAILIO8.
4-2. Bzaumooeiicmeue c okcuoamu

[TomectuTe B mpobupKy HeOoJbioe KonudecTBo okcuaa meau(Il), nodassre 1 mi
CEpHOI KUCIIOTHI M HarpeiTe coJaep>KuMoe MPOOUPKU Ha BOJSHOW OaHe WU HaA
IJIaMEHEeM CHOUPTOBKU. Ha nosenenue 6 pacmeope Kakux UOHO8 YKA3bIBAEH
usmenusuiascs okpacka pacmeopa? Ha ocnosanuu pezynomamos 3Kcnepumenma
coenatime 6v1800 0 KUCIOMHO-OCHOBHOM Xapakmepe okcuoa meou(ll).

4-3. Bzaumooeiicmeue ¢ 0CHOBAHUAMU
Buecutre B mpoOupky 5 Kamenb pacTBOpa THAPOKCHIA aMMOHHUS M J100aBbTE
HECKOJIbKO Karelnb pactBopa ¢deHondranienHa. OTMETbTE OKpacKy HHAMKATOpA.
[IpunuBaiiTe Mo KarwisiM COJISTHYIO KHUCIJIOTY JI0 MCYE3HOBEHHUSI OKPACKH PacTBOpA.
Yem obOwvacusemcs odecyseuusanue pacmeopa? Kax mnaszwiearom pearxyuu
83aUMOOCUCMBUS KUCTIOM C OCHOBAHUAMU U noYemy?

4-4. Bzaumooeiicmeaue ¢ conamu
[ToMectuTe B NpOOMPKY HEOOJBIIOE KOJUYECTBO KPUCTAUIMUECKOTO arerara
HaTpus U J100aBbTe | MJI pacTBopa cepHOM KHUCIOThI. OOpaTuTe BHUMaHUE Ha
MOsIBJICHHE 3araxa ykcyca. [Ipu HeoOXoauMOCTH cierka Harpeite mpoOUpKy Ha
BOJIHOM OaHe WIM HaJ IUIAMEHEM CHUPTOBKU. Ha ocnosanuu pesynbmamos
9KCcnepumenma coenaiime 8b1800 00 OMHOCUMENbHOU CUle U Jlemyyecmu YKCYCHOU
U CEepHOU KUCTIOM.
OmnbIT NS
HccnenoBanue XMuMHYECKHX CBOMCTB COJIEH

5-1. Bzaumooeiicmeue c memaniamu
Haneiite B mpobupky 1 M pactBopa cynbdara menu(ll) u momecture B pacTBop
OJIHy IpaHyJly LuHKA. Harpelite npoOupKy Ha BOJASHONU OaHe WM HaJ IIaMEHEeM
cnupToBku. Habmromaiite 3a oOeciiBeynBaHMEM pacTBOpa MEIHOTO Kymopoca u
BBIJICJICHUEM MeEIM Ha TMOBEPXHOCTH WMHKA. Ha ocHosanuu pesyrbmamos
9KCnepumMeHma coenaime 6v1600 00 OMHOCUMENbHOU AKMUBHOCMU MeOU U YUHKA.
B kakux cuyyasx 603mM0d4CHbI peakyuu conell ¢ Memaiiamu?

5-2. B3aumooeiicmeue c wenouamu

Bnecute B o1Hy npoOupKy 5 kanenb pactBopa xsopuaa sxenesa(lll), a Bo BTopyro —
5 kamenb pacTBopa XJjiopuja amMMoHHS. [[00aBbTe B Kaxayr0 U3 MPOOUPOK 1O 5
Karelsib pacTBOpa THIPOKCHIa HaTpus. B mepBoM ciydae oOpaTtute BHUMaHUE Ha
1[BET 00pa3yroIerocsi 0cajka, a BO BTOPOM — Ha XapaKTEpHBIN 3amax amMMuaka. B
KaKUX CIYUAsxX 803MONCHbL PeaKyuu Conell ¢ pacmeopamu wenodeu?

5-3. Bzaumooeiicmeue c Kuciomamu
[TomecTuTe B mMpoOWPKY HEOONBINIOW KyCOYEK Mena W J00aBbTe 2 MJI COJISTHOM
KUCJIOTHl. BHecuTe B mnpoOuUpKy Topsilylo JyduHy. Jatime o00vsicHeHue
Habarooaemvim aenrenusam. Ha ocnosanuu pesynromamoeg dKkcnepumenma coenatime
661600 00 OMHOCUMENLHOU CUNe U YCMOUYUBOCMU Y2ONbHOU U CONIAHOU Kuciom. B
KAKUX CLyYasix 603MOACHbI peaKyuu coaetl ¢ KUCIomamu?

5-4. Bzaumooeiicmeue ¢ conamu
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Bnecute B mpoOupky 5 karenb pactBopa HuTpata cBuHua(ll) u qobaBeTe paBHBIN
o0BeM pacTBOpa XxpoMara kanusi. Habmronaiite Beimanenue ocaaka. B kakux cayuasnx
B03MONHCHbL PeAKYUU MeHCOY paACmMBOpaMU conell?

Kputepumn onenku:

Jlomyck Kk J1abopaTOpHOU padoTe:

[ToaroroBieH MpoeKT 0TUETa MO JTa0OPaTOPHOM paboTe B COOTBETCTBHUH C
PEKOMEHIOBaHHBIM 11a0JI0HOM. [[7151 KaXK10T0 OTbITa MPUBEIEHBI MOJIEKYJISIPHbBIE
ypaBHEHUS MPOBOAMMBIX XUMHUECKUX PEAKIIUH, HA3BaHUS MTPOyKTOB pEeaKIniil B
COOTBETCTBHM C CHCTEMAaTHYE€CKOM HOMEHKIATypou. [1oAroToBIEHBI OTBETHI HA
TEOPETUYECKHIE BOTIPOCHI.

Kpurepuu BbICTaBiI€HHS OLIEHKH 32 OTUYET MO JIAOopaTOpHOM padoTe:

«OTan4YHO» — B OTYETE yKa3aHbl: Ha3BaHUE Pa0OTHI, JaTa BBHIMOIHEHUS
paboThI, 11eIb pabOThI, HA3BAHUS OMBITOB; MPABUIILHO 3AMKMCAHBI YPABHEHUS BCEX
XUMUYECKUX PEaKITNi, YKa3aHbl YCIOBHS UX MPOTEKAHMS (ITPH HEOOXOIUMOCTH);
MIPaBUJILHO HA3BaHBI MPOMYKTH PEAKIIHiA; TMPABIIIBHO YKa3aHO, K KAKOMY THITY
OTHOCHUTCSI KaXKJiasi PEaKIlusi; KOPPEKTHO OMHUCAHBI SIBJICHUSI, HA0MI01aeMbIe MPHU
MPOTEKAHUU KKIOW M3 XMUMHYCCKUX PEaKIMil; JaHbl MPaBUIBHBIC W TTOJTHBIC
OTBETHI HA BCE BOMPOCHI (BBIICICHBI KYPCUBOM).

«Xopomo» — OTYET B IIEJIOM COOTBETCTBYET IPHUBEICHHBIM BBIIIE
KpUTEPHUSIM, HO TIPH ITOM COJIEPKUT HE Oojiee TpeX HEI0YETOB (Harpumep, He
Be3JIe, TJIe 3TO HEOOXOIMMO, YKA3aHbl YCIOBHS MPOTEKAHUS PEaKIUid, NN JTaHBI
Ha3BaHUS HE BCEM IMPOJYKTAM PEaKIUi, WU JaHbl B LIETIOM MPaBUJIbHBIC, HO HE
JIOCTATOYHO TMOJHBIE OTBETHI HA HEKOTOPHIE BOIIPOCHI).

«Y10BJIETBOPUTEIbHO» — OTYET B IIEJIOM COOTBETCTBYET MPUBEIACHHBIM
BBIIIIE KPUTEPHSIM, HO TPU ITOM COAEPKHUT JO ISTH HEJAOUYETOB, WU K€ OTYET
COJIEPKUT HE OoJiee ABYX rpyObIX OMIMOOK MPU OTCYTCTBUM HETOUYETOB.

B octanbHBIX cydasiX BBICTABISETCS OLICHKA «HEYA0BJIETBOPHUTEILHOY.
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