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1. NEPEYEHb IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHHUA 11O
AUCHUILIAHE, COOTHECEHHBIX C IIJTAHUPYEMbBIMH PE3YJIbTATAMHA
OCBOEHMS OBPA30OBATEJIbBHOMU ITPOI'PAMMBbI

Buj 1eTeJIbHOCTH BBINYCKHUKA

JlucuMruinHa — OXBaThIBa€T  KPYr  BOINPOCOB,  OTHOCSAINUXCS K  OKCIEPUMEHTAIBHO-
UCCIICIOBATEIbCKOW M NPOU3BOJCTBEHHO-TEXHOJOTHUECKOW  BHAaM  MpoeCcCHOHATBHON
JESATCIIBHOCTH BBIITYCKHUKA B COOTBETCTBHM C KOMIICTCHIMSAMM M BHAAMH [JEATCIBHOCTH,
yKa3aHHBIMHU B YU€OHOM ILJIaHE.

Heab AMcHUIINHBI — GOPMHUPOBAHUE Y CTYACHTOB XUMHUECKOTO MBILIUICHUS ITyTEM OCBOCHHS
UMM OCHOBHBIX 3aKOHOB XHMMHH, BBIPAOOTKM HABBIKOB CaMOCTOSATEIBHOTO BBIIOJHEHUS
XUMHUYECKOI0 3KCIIEPUMEHTA, UCIIOJIIb30BAaHUS IIPUEMOB aHAJIM3a U CHHTE3a, OBJIAJICHUS TEXHUKON
IIPOBEICHUS XUMUYECKUX PACYETOB.

3agaun TUCHHIIHHBI
- OGy‘II/ITB CTYACHTOB OCHOBHBIM 3aKOHAM XUMMHU;
- Pa3sBUTH CHOCOGHOCTI/I CaMOCTOATCIIBHOT'O BBIIIOJIHCHUS XUMHUYCCKOI'O SKCIICPUMCHTA,
MIPAKTUYECKOr0 IIPUMEHEHMS TIOJyYCHHBIX 3HAHUU [IPU IIPOBEACHUY XUMUYECKUX PaCyeTOB;
—  (opmupoBaTh yMEHHS JIOTHYECKH MBICIIUTHh U 00001IaTh HAOJIIO1aeMbIe SBJIICHHUSI.

Kon Conep:xxanue IlepedyeHb MIaHMPYEMBbIX Pe3yJbTATOB
KOMIIeTeHIUH KOMIeTeHU Ui 00y4eHHs Mo AMCHHUILINHE
OIIK-1 CIOCOOHOCTH UCMOJIb30BaTh | 3HATh:
OCHOBHBIE 3aKOHBI — OCHOBHBI€ 3aKOHBI XUMHUH, CBOMCTBAa XUMHUYECKUX
€CTECTBEHHOHAYYHBIX 3JIEMEHTOB M X COETUHEHH, COCTABIISIONINX
JUCLUIUIMH B OCHOBY CTPOUTENIBbHBIX MaTEPUAJIOB;
npodeccroHanbHOI yMeTh:
NESTeIbHOCTH, IPUMEHSTh | — IPUMEHSATDH NOJTYYEeHHBIC 3HAHUS 110 XUMHHU TIPU
METO/Ibl MATEMaTUYECKOT0 | U3YUYEHUHU APYTUX NAUCUUIUIMH, BBIIEIATh
aHaIM3a u XUMHUYECKYIO COCTABIISIONIYIO B TPUKIIAIHBIX
MaTeMaTH4eCKOro 3ajavax B MpoheCCHOHATBLHOM NesTeIbHOCTH;
(KOMIIBIOTEPHOTO) BJIAJIeTh:
MOJIETTUPOBAHUS, — HaBBIKaMH MPOBEACHUS XUMHUYECKOTO
TEOPETUYECKOTO U HKCIEPUMEHTA, CIIOCOOHOCTHIO paboTaTh Ha
AKCIIEPUMEHTATILHOTO COBpPEMEHHOI amnmaparype Jisi IPOBeIeHUs
UCCIIEIOBaHUS IKCIIEPUMEHTA.

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
IMPOI'PAMMBI

Huctmmumaa b1.5.09 Xumus otHocuTcst k 06azoBoil uyactu. JucnmmimHa OasupyeTrcs Ha
3HAHUSX, MOJYYEHHBIX [TPU N3YUYE€HHH OCHOBHBIX 0011€00pa30BaTEIbHBIX IPOTPAMM.

JucuurmumHa XuMUS TPEACTaBIsSeT COOOW OCHOBY ISl M3Y4YEHHS B IOCIEIYIOLIEM
JUCLUILINHBI Be30IMacHOCTb JKU3HEIEATEIBHOCTH.

Takoe cucteMHOE MEXAMCHUIUIMHAPHOE M3yYCHHE HAINPABJICHO HA JOCTHIKEHHE TPeOyeMoro
®I'OC ypoBHS MOATOTOBKY O KBaTU(UKAIIMU OaKaiaBp.



3. PACIIPEJEJEHUE OBBbEMA JUCIHHUIIVINHBI

3.1. Pacnpenesienne 00bemMa TUCHMILIMHBI 10 (popMaM 00yUeHH st

Jis Haoopa 2014; 2015; 2018 rogos:

Tpyooemxocms oucyuniunsl 8 yacax

Kypcoesaa Buo
- 2 % paboma npomesicy
2 S s ( ) i
< S N . 3 npoexmn), mounou
Dopma ) = § S S KOHmpob | ammecma
o0yuenusn e § S = S E Has yuu
Q
S S S ~ |5 = §§ 3 § « | Ppaboma, | (xsamen,
o | 3 S S S |§5 §8 S S § | pedpepam, 3auem)
L E| S| S| S |SS ZEE| 28| e
1O 8 | | 8 R OKE| Cd
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 144 | 51 17 | 34 - 66 1k JK3aMEH
3aounas 1 - 144 | 12 4 8 - 123 1k 9K3aMEH
3aounas - - - - - - - - - -
(yckopeHHOe
o0yJeHue)
OuHo-3204Hast - - - - - - - - - -
aJis1 Habopa 2016; 2017 rogos:
Tpyooemkocme oucyunaunsl ¢ uacax
Kypcoesaa Buo
- 2 R paboma npomesicy
» S § -
X S o . S (npoexm), mounou
Dopma ) = § 3 S KOHmpob | ammecma
o0yuenus g 2 S = S § Has uuu
Q
§~ S S ~ |5 = §§ 3 § < paboma, (oK3ameH,
o $ S § g §.§ S 8 § Q § pecpepam, 3ayem)
L E| S| S| S|SS ZE5| 28| e
1O | 8 | | 8 R OKE| O
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 144 | 51 17 | 34 - 66 1k JK3aMEH
3aounas 1 - 144 | 12 4 8 - 123 1k 3K3aMEH
3aouHas 1 - 144 8 4 4 - 19 Ik JK3aMeH
(yckopeHHOe
o0yJeHue)
OuHo-3204Hast - - - - - - - - - -




3.2. Pacnpenesienne o0bemMa JUCUMIIJIMHBI 10 BUAAM Y4eOHBIX 3aHATHH Y TPYA0EMKOCTH

¢ mu. e Pacnpeodenenue
unmepakmue no cemecmpam, uac
Tpyoo- | noit, akmue-
Buo yueonuvix 3anamuii eMKOCMb | HOll, UHHO8A-
(uac.) UUUOHHOTL 1
gopmax,
(uac.)
1 2 3 4
I. KonutakTHas padoTa o0y4amomuxcsi ¢

npemnoaaBareJieM (Bcero) 51 10 S1
Jlexnuu (JIk) 17 2 17
Jlabopartopusie pabots! (JIP) 34 34

KonrtponbHas pabota + - +

NunuBuayanbHble (TPYNIOBbIE) KOHCYJIbTAIIUN + - +
II.CamocTosiTeIbHASI pa00Ta 00y4aIOIIUXCSA 66 ) 66

(CP)

[Moarororka k 1abopaTOpHBEIM paboTam 33 - 33
[ToaroroBka k sK3aMeHy B TEUEHHE CEMeCTpa 27 - 27

BrimorHeHIE KOHTPOJIBHOM pabOTHI 6 - 6
II1. ITpomeskyTOUHASL ATTECTALUA  DK3aMEH 27 - 27
OO0mas Tpy10eMKOCTb AUCIUAILUIAHBI 144 ygac. 144 - 144

3a4. e. 4 - 4

- 1J1s1 04HO# popMbI 00yueHnst Habopa 2015; 2016; 2017; 2018 ronos:

4. COAEP) KAHUE JUCIIUITVINHBI

4.1. Pacnpenenenue pa3aejoB JMCIHUIIIMHBI 10 BUIAM Y4eOHBIX 3aHATHIA:

Buowi yueonwvix 3anamuil, exknrouan
No camocmoamenvHylo paoomy
pas- Tovd o0yuarwuxca u mpyooemKocmy;
oe
oen Haumenosanue P J':; (uac.)
au paszoena u yueoOHble 3aHAMUSA camocm
Kocmb, osamesb
me mema OUCYUNIUNDL
b (uac.) s nas
JaoopamopHble
JleKkuyuu P P paﬁoma
pabomuol oGyuaro-
wuxcsa
1 2 4 5 7
1. | O0mas u Heopranu4veckasi XuMusi 48 7 18 23
I.1. | Ileproauyeckuii 3aKOH U EPUOIUYECKAS 2 2 4
CHUCTEMA XUMHUYECKHUX DIIEMEHTOB
JI.1.Menneneena
1.2. | Xumudeckas CBSI3b 2 4
1.3. | OCHOBHBIE KJTACCHl HEOPTAHUYECKUX 4 4
COCIMHEHU I
1.4. | CBolicTBa pacTBOPOB 3JIEKTPOJIMTOB 17 2 8 7
1.5. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITUN 1 2 4
2. | Ouznyeckasa M KOJJIOMAHAA XUMHUSA 40 7 10 23




2.1. | OcHOBBI XMMHYECKOW TEPMOJINHAMUKHU 8 2 2 4
2.2. | OCHOBBI XUMHUYECKON KHHETUKU 9 1 4 4
2.3. | KommuraTuBHBIE CBOHCTBA PACTBOPOB 5 1 - 4
2.4. | OCHOBBI KOJUIOMIHON XUMUU 5 1 - 4
2.5. | DAEKTPOXUMHUIECKHE TTPOIIECCHI 13 2 4 7
3. | AHaauTHYeCKasi XUMMS 15 2 6 7
3.1. | KauecTBEeHHBII XMMHUYECCKUI aHATN3 8 1 4 3
3.2. | KonnuyecTBEHHBIN XUMUYCCKUN aHATIU3 7 1 2 4
4. | BoicokomoJiekyasipable coequHenusi (BMC) 14 1 - 13
4.1. | OOmmume cBeeHUs O BBICOKOMOJIEKYIISIPHBIX 14 1 - 13
COEMHEHUSIX (MOJIMMEpPax)
HUTOI'O 117 17 34 66
- 1J1s1 3204HO# (popmbl 00yueHnss Habopa 2014, 2015; 2016; 2017; 2018 ronos:
Buowi yueonwvix 3anamuil, exknrouan
Ne camocmoamenvbHylo pabomy
pas- odyuarwuxca u mpyooemKocmy;
oen Haumenosanue Tpyooe (uac.)
au paszoena u M- yueoOHble 3aHAMUSA camocm
me mema OUCUUNIUHDL Kocmb, oamens
(uac.) Has
Mbl nekuuu aadopamopHsle padoma
paobomul oGyuao-
wuxcs
1 2 3 4 5 7
1. | O0mas 1 Heopranu4veckasi XuMusi 49 2 4 43
I.1. | Ilepuoguueckuii 3aKOH U NEPUOINYECKAS 8 - - 8
CHCTEMa XMMHUYECKHX AJIEMEHTOB
AN .Menneneera
1.2. | Xumuueckas CBSI3b 8 ; - 8
1.3. | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 8 - - 11
COEMHECHUI
1.4. | CBolicTBa pacTBOPOB 3JIEKTPOIMTOB 12 2 2 8
1.5. | OKHCIUTEBHO-BOCCTAHOBUTEIBHBIC PEAKITUI 10 - 2 8
2. | ®Ouznyeckasa M KOJJIOMAHAA XUMHUSA 50 2 4 44
2.1. | OCHOBBI XUMHUYECKOM TEPMOTINHAMUKHI 10 - 2 8
2.2. | OCHOBBI XUMHUYECKOW KHHETHUKU 12 2 2 8
2.3. | KonnuratuBHbIe CBOICTBA pacTBOPOB 8 - 8
2.4. | OCHOBBI KOJUIOUJHON XUMUU 10 - - 10
2.5. | DIeKTpOXUMHYECKHE MPOILIECCH 10 - - 10
3. | AHaauTH4YeCKas XuMHs 13 - - 13
3.1. | KayecTBeHHbIN XUMUYECKUN aHAIIN3 10 - - 10
3.2. | KonnuyecTBeHHBIN XUMUYECKUHN aHAIIN3 3 - - 3
4. | BoicokomoJiekyasipHble coequnenus (BMC) 23 - - 23
4.1. | O6mume cBeneHHs O BEICOKOMOJICKYJISIP-HBIX 23 - - 23
COCIMHEHUSIX (MOIMMEpPax)
HUTOro 135 4 8 123
- 17151 32049HOI opMbl 00ydeHust (yckopeHHOe oO0yueHue) Habopa 2016; 2017 roaos:
Ne Tpyooe | Buowl yueonvix sanamuii, 6K1104as
pas- Haumenosarnue M- camocmoamenvbHylo paoomy
pazoena u
oen mema ducuuniunsl Kocmb, odyuarowuxca u mpyooemKocmy;
au (uac.) (uac.)

YyueOHvle 3aHAmuUA

‘ camocm
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me oamens
Mbl aabopamopHole nan
AeKyuu Ppatombe paboma
o0byuaio-
wuxcs
1 2 3 4 7
1. | O0mas 1 Heopranu4veckasi XuMusi 12 2 8
1.1. | Ileppoguyeckuii 3aKOH U TIEPHOTUUECKAS 1 - 1
CHCTEMa XUMHYCCKUX DJICMCHTOB
J.M.MenneneeBa
1.2. | Xumudeckas CB3b 1 - !
1.3. | OCHOBHBIE KJTACCHl HEOPTAHUYECKUX 2 - 2
COCIUHEHMI
1.4. | CBolicTBa pacTBOPOB AJIEKTPOIUTOB 6 2 2
1.5. | OKHCITUTENBHO-BOCCTAHOBUTEIHHBIC PEAKITUN 2 - 2
2. | ®Ouznyeckas M KOJJIOMAHAA XUMHUSA 12 2 8
2.1. | OcHOBBI XMMHYECKOW TEPMOJAVHAMUKHU 1 - 1
2.2. | OCHOBBI XUMHYECKOH KHHETHKH 6 2 2
2.3. | KommuraTuBHBIE CBOHCTBA PACTBOPOB 1 - 1
2.4. | OCHOBBI KOJUIOMIHON XUMHUHU 1 - 1
2.5. | DIeKTpOXUMHUYECKHE MPOLIECCHI 3 - 3
3. | AHajuTHYeCcKasA XUMHSA 2 - 2
3.1. | KauecTBeHHBIN XUMAYECKUI aHAIN3 1 - 1
3.2. | KonnuecTBEHHBIH XMMUYECKHI aHAIN3 1 - 1
4. | BoicokomoJiekyaspHble coequnenus (BMC) 1 - 1
4.1. | O6mme cBeIeHHs O BRICOKOMOJIEKYIIPHBIX 1 - 1
COCIMHEHUSIX (MOIMMEpPax)
HUTOI'O 27 4 19
4.2. Copepxanue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3jiesaM U TeMaM
No Buo
paszoena Haumenosanue JaHAMUA 6
. UHmMEePpaKkmueHo
u pa30eJ1a u memol Codepofcauue JICKYUOHHbBIX 3aHAmMUU ﬂ, llellGHOlZ,
membl ucyununst UHHOGAUUOHHOIL
dopmax, (uac.)
1 2 3 4
1. OOmasi ¥ HeOPraHM4YeCKass XUMHS 0,5 (uac.)
1.1. [lepuoanueckuii 3akoH | KBaHTOBO-MexaHHUYeCKas MOJIENb CTPOCHUS JIeKus-oecena
U IIEPUOINYECKAs atoMa. KBanToBsle uncina. [IpuHuumnel (0,1 gac.)
CHCTEMAa XMMHYCCKUX 3JIEKTPOHHOT'O CTPOCHUS aTOMa: HAMMEHbIIIECH
JJIEMEHTOB sHepruy, [laynu, Xynna, Kneukosckoro.
J.".MenneneeBa DneKkTpoHHBIE U rpadudeckue GopMyIIbl
atomoB. [lepuoanueckuii 3aKk0H U
MEepUOINYECKasi CUCTEMA XUMUYECKUX
anemeHToB J[.M1.MeHeneeBa B cBETE TEOPUHU
CTPOECHUS aTOMa
1.2. XuMudecKkas CBA3b Mexanu3mbl 00pa30BaHUs XUMUYIECKOU CBSI3H. nekius-oecena
OCHOBHBI€E MTOJIOKEHUS METO1a BAJICHTHBIX (0,1 gac.)
cBsizei. CTpyKTypa MOJIEKYII.
XapakTep XUMUYECKOHN CBSI3M B KOMIUIEKCHBIX
coeuHeHUsIX. CTpOEHHE KOMIUIEKCHBIX HOHOB
1.3. OCHOBHBIE KJIACCEI XHUMHUYECKHUE CBOMCTBA OKCUIOB, OCHOBAHHM, JIeKus-oecena
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HEOPraHUYECKUX
COE€IUHEHUI

KHUCIJIOT, COJIEH.

reHeTI/I‘IeCKa}I CBA3b MG)KI[y OCHOBHBIMU
KJIaCCaMH HEOPTAaHMYECKUX COCTMHECHUM.
OO01mas XxapakTepuCcTHKa METaNIOB, OTHOIIICHUE
K MPOCTBIM M CJIOKHBIM BEIIIECTBAM.

(0,1 gac.)

1.4.

CaolicTBa pacTBOpOB
JJIEKTPOJIUTOB

KonnenTparnus pacTBOpoB U CIIOCOOHI €€
BBIpQKCHHUSI.

Dnektponutryueckas auccounanus. CTeneHp u
KOHCTaHTa JIMCCOIMAIINU. 3aKOH pa30aBIICHH
OcTBanpaa. INEKTPOJUTUYECKAS TUCCOLUALIUS
BoJibl. [Tonsitue pH. I'maponus conei.

JIeknusa-oecena
(0,1 gac.)

L.5.

OKHCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peaKkIuu.

THIBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX
peakuuii. BaxxHenre OKUCIUTeN U
BOCCTAHOBUTEJIN. MeTOo[ 3JIEKTPOHHOTO OajlaHCca
s o060pa K03(hPUIMEeHTOB B ypaBHEHUSIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINNI.

JIeKnus-oecena
(0,1 uac.)

2. dusnyveckas M KOJJIOHUAHASA XUMHUS

0,5 (uac.)

2.1.

OCHOBBI XUMHAYECKOH
TEPMOJUHAMHUKH

[lepBoe Hauano TepMoguHaMuKku. 3akoH ['ecca
KaK CIJIEZICTBHE IIEPBOr0 Hayaa
tepmoanHamuku. Ciencteus u3 3akoHa ['ecca.
Btopoe u TpeThe Hayano TepMOAUHAMUKH.
DHTpONUS KaK KPUTEPHUI CaMOIIPOU3BOILHOCTH
nporuecca. XapakTepucTuyeckue pyHKIINH:
sHeprus ['enpmromsbiia, saeprus 'n6oca.
Hanpasnenue npoTexkaHusi XUMUYECKUX
IIPOLIECCOB.

Jeknus-oecena
(0,1 gac.)

2.2.

OCHOBEBI XUMHYECKON
KUHETUKHU

CKOpOCTh XMMHUYECKOU peakiuu u (HaKkTophI,
BIIMAIONINE HAa HEee. 3aKOH JCHCTBYIONINX MaccC.
[TpaBuno Bant I'odda. DHeprus akTuBanum.
Teopus katanusa.

XUMHYECKOe PaBHOBECHUE U €r0 CMEIIECHUE.
[Tpunnun Jle-Illarense, €ro npakTuyecKoe
3HAuYEHUE.

JeKnus-oecena
(0,1 gac.)

2.3.

KonnuratuBueie
CBOMCTBa pacTBOPOB

3akonsl Bant-I'odda u Payns nns
pa30aBICHHBIX PACTBOPOB HEAIEKTPOIUTOB.
O6ymmuockonus. Kprockonus. M3oTronnueckuii
Kod(ppuIreHT.

Jeknus-oecena
(0,1 gac.)

24.

OCHOBBI KOIOUIHOMH
XAMUHA

JlucriepcHble CHCTEMBI: Kiaccu(uKanus u
MeTOoIbl ostydeHus. Koarymsauus u
YCTOMYHUBOCTH TUCIIEPCHBIX CUCTEM.

JIeknus-oecena
(0,1 gac.)

2.5.

BHCKTPOXI/IMI/I‘JCCKI/IC
IMpOHCCChL

[TonsiTre 00 >MEKTPOAHOM MTOTEHITHATIE.
®opmyina HepHcra. P OTHOCHTENBHBIX
CTaHJIapTHBIX MOTEHIHAJIOB. [ abBaHUYECKUI
9JIEMEHT KaK XMMHYCECKHH NCTOYHHUK
BJIEKTPUYECKOTO TOKA.

Koppo3sust Mmeramios u ee Busibl. MeTo b1
3alIUThl METAJJIOB OT KOPPO3UH.

Onektponu3. KarogHble 1 aHOAHBIE TPOLIECCHI
TIPY AJIEKTPOJIU3E. 3aKOHBI AJIEKTPOJIN3A.

JeKnus-oecena
(0,1 gac.)

3.

AHanuTHYecKass XUMHUS

0,5 (uac.)

3.1.

KauecTBeHHBIN
XUMHUYECKUU aHAIN3

AHaIUTHYECKUHA CUTHAJ U €0 BUIEIL.
Ka‘-IGCTBeHHBIG peaKI_[I/II/I KAaTHUOHOB U aHMOHOB.

JIeKnus-oecena
(0,4 gac.)




3.2. KonnuecTBeHHBIH MeToabl KOMMYECTBEHHOTO XUMUYECKOTO JIeKIus-oecena

XUMUYECKHUM aHAIIN3 aHaIM3a: KUCIOTHO-OCHOBHOE M OKUCIIMTEIIBHO- (0,1 gac.)
BOCCTAHOBUTEIBHOE TUTPOBAHUE,
IPaBUMETPUYECKUIN U KOJTOPUMETPUUECKUN

a”Hayn3. DJIEKTPOXUMHUYECKHE METOIbI AaHAIN34.

4. Bbicokomousekysipublie coennHenus (BMC) 0,5 (uac.)
4.1. OO01ue cBeneHus o Kinaccudukanms moauMepoB, UX CTPOCHHUE U JIeKIus-oecena
BBICOKOMOJIEKYJISIPHBIX | CBOMCTBA. (0,5 gac.)
COCAUHCHHIX
(monuMmepax).
4.3. JlabopaTopHble padoThI
Buo
" Homep Haumenosanue naéopamopnoii Obven | 301AMUA 6 UHMEPAKMUGHOIL,
pazoena AKMUGHOI,
n/n abombl (uac.) -
OUCUUNTUHDL p UHHOGAUUOHHOU hopmax,
(uac.)
JlaGopaTtopHnas pabota
N3yueHne OCHOBHBIX KJIACCOB
1 1. N 4 HCCIIeIOBATENILCKOTO THTIA
HEOPTaHWYECKUX COCTMHCHHI
(2 gac.)
’ 3 Omnpenenenne MoJIIpHONH Macchl 4
) SKBUBAJICHTOB METaJlia
Crpoenue aTomMa U nepuoanyeckas
3 1. CHUCTEMa XHUMHYECKHUX DJIECMECHTOB 2 Huckyccus (2 gac.)
JI.11. MenneneeBa
4 5 Omnpenenenne TeroBoro g dexra )
) peakIuy HelTpanu3anuu
JlaGopaTtopHnas pabota
OmnpeneneHne CKOpOCTH
5 2. . 4 HCCIIeIOBATENILCKOTO THIIA
XUMUYECKON PeaKInu
(2 gac.)
6 1 [IpuroToBieHue pacTBOpOB )
) 3aJJaHHOW KOHIICHTPAIHH
N3ydeHune aneKTpoIuTHIECKO
7 1. JACCOLMAlMA U pEaKUUid B 4 -
pacTBOpax dJIEKTPOJIUTOB
3 1 N3yueHne OKUCIUTEIBHO- 5
) BOCCTAHOBUTEJIBHBIX PEaKIIUH
9 ) N3ydeHne »IeKTpPOXUMUYIECKUX 4 -
' IPOIIECCOB
. JlaboparopHas paboTa
N3yueHne XMuMUYECKUX CBOMCTB
10 1. 2 HUCCIEA0BAaTCILCKOTO TUIIA
METaJIOB
(2 gac.)
11 1 N3yuenne KOMIIEKCHBIX ) -
) COEIMHEHUI
12 3 KauecTBeHHBIE peaknu Ha ) -
’ KaTUOHBI M aHUOHBI
NUTOI'O 34 8

4.4. CeMmuHapbl/ NpaKkTHYeCKHE 3aHATHS
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO




4.5. KoHTpoJIbHbIE MEPONIPUSAITHS: KOHTPOJIbHasA padoTa

Llens: yrayOieHne TeOPETUUECKUX 3HAHUN U pa3BUTHE MPAKTUYECKUX HABBIKOB CTYACHTOB IO
CaMOCTOSITEIbHOMY ¥ TPaMOTHOMY PEIICHUI0 XUMUYECKUX 3a]1a4.

Crpykrypa: 5 3ananuii; Nel — onpenenenne OCHOBHBIX KOJMYECTBEHHbIE XapAKTEPUCTUK: MOJI,
SKBUBAJIEHTA, MacChl M 00bEMa; HCIOJb30BAHHE OCHOBHBIX 3aKOHOB XHMHH; YCTAaHOBJICHHE
TEHETUYECKON CBSI3M MEXKJy OCHOBHBIMHU KJIACCaMU HEOPTaHMYECKUX COEIMHEHMH; pacyeTsl MO
XUMHUUYECKUM YypaBHeHMsIM, No2 — cocTaBieHHE 53JIEKTPOHHO-Tpapuueckux (opMyn aroMoB U
HMOHOB; OOBSICHCHHE CBOWCTB JIEMEHTOB M UX COSAMHEHHI C TOUYKH 3PCHUS TOJIOKEHUS SJIEMEHTOB
B Ilepuonnueckoit cucreme J[.M. Menneneera; Ne3 — mpoBeaeHHE XHUMHUKO-TEPMOJUHAMUYECKUX
pacueToB; Ned — yCTaHOBJIEHHE COCTaBa PACTBOPOB; COCTABJICHUE YPAaBHEHHUI PEaKIUU THAPOIHN3a
conu, ompenenenue peakuun cpeasl (pH); NoS — cocraBienue ypaBHEHUM OKHUCIHMTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI, KATOAHOTO M aHOJHOIO MPOIECCOB B rajlbBaHMUYECKOM 3JIEMEHTE U
IIPU 3JIEKTPOJIM3E, pacueThl 1o 3akoHy Papases.

OcHOBHas TeMaTHKa:

1. TIlepuoauueckas cucrema »snemeHtoB JI.M.MenzaeneeBa, CBOHCTBa JJIEMEHTOB U UX
COEIMHEHUHN, 00II1Ee CBOIICTBA METAJIJIOB;

2. OCHOBHBIE KOJUYECTBEHHBIE XapaKTEPUCTUKH BEILECTBA: MOJIb, JKBUBAJEHT, Macca W
00BbeM; OCHOBHBIE 3aKOHBI XUMUU;

3. Knaccel HeopraHW4YecKMX COEAMHEHUM; XHUMHYECKHME CBONCTBA METAJIOB, OKCHJIOB,
OCHOBaHUM, KUCJIOT U COJIEH;

4. CrpoeHue atoma, 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT CTPOCHUS X aTOMOB; XUMHYECKasl CBSI3b;

5. TepmoanHamMuuecKue mapaMeTpbl U QYHKIIMH, 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB;

6. CKOpoCTb XUMHYECKHX PEAKINI U XUMHUYECKOE PaBHOBECHE;

7.  CnocoObl BBIpaXEHHs COCTaBa PACTBOPOB, SJEKTPOIUTHUECKAS TUCCOIHMAIINS, ONIPEICICHNE
pH pacTtBOpOB, rUIPOIN3 CONEH;

8.  OKHCIUTENHHO-BOCCTAHOBUTENBHBIC PEAKIIUH, METOBI OA00pa K03 (HUIIMEHTOB B
YPAaBHEHUAX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

9. DAEKTPOXUMHUYECKHUE MPOLECCHI: TaTbBAHMUYECKUH JIEMEHT KaK XUMUYECKUM UCTOYHUK
3JIEKTPUYECKOTO TOKA; 3JEKTPOJIN3, KATOIHBIE U aHOIHBIE MPOLECCHI IPU IEKTPOIIN3E;

10. OcHOBBI aHATUTUYECKON XUMUU. METO/Ibl KaYECTBEHHOI'O U KOJIUYECTBEHHOTO
XUMHYECKOIO aHaIN3a.

Pexomenayembrii oobem: 7-8 muctoB dopmara A4. Breigaua 3amaHusi, IpueM KOHTPOIHHOU
paboTHI MPOBOAUTCS B COOTBETCTBHUHU C KAJICHAAPHBIM YU€OHBIM Irpa)uKoM.

Ouenka Kpumepuu oyenxku konmpoavnoiu padomaul
OTIUYHO MIPAaBUJILHO BBIMTOJHEHBI BCE 3a/1aHUs, YCIOBHS 3a/a4 U PEIICHUS
(9-8 6amnoB) MIPUBE/ICHBI TIOJHOCTHIO, paboTa akKypaTHO oopMiIeHa, YKa3aH MepeucHb
WCTIOJIb30BAHHON JIUTEPATYPHI
XOpOIIO MIPABWJIbHO BBINOJHEHO 4 3aJ]aHus, YCIOBUS 33a]1a4 U PEIIeHUs] IPUBEICHBI
(7-6 6annoB) MOJTHOCTBIO, paboTa akKypaTHO opopMiIeHa, yKa3aH IepedyeHb
MCI0JIb30BaHHOM JIUTEpaTyphl
YIIOBJIETBOPH- | MPABHIIBLHO BBINOJHEHO 3-2 3a7aHus, YCIOBUS 33/1a4 U PELICHUS
TEIBHO MIPUBE/ICHBI MMOJTHOCTHIO, paboTa akKypaTHO opOpMIIEHa, YKa3aH MepevyeHb
(5-1 6anoB) MICII0JIb30BaHHOM JINTEPATypHI
HEYJIOBJIETBOPH- | OOy4YarOIIUKCS HE BBINOJIHUI KOHTPOJIBHYIO paboTy; WU MPaBUIBHO
TEJIBHO BBINTOJIHEHO MEHee 2 3aJaHHii, UJIU BCE 3aJJaHUS BBIITOJIHEHBI C
(0 6amnon) MHOECTBEHHBIMH CYIIECTBEHHBIMH OITMOKAMH, TPUBEIIITUMU K
HENpaBWIBHBIM OTBETaM; paboTa Bo3Bpalaercs Ha 1opaboTKy,
oOyuarolnemMycst Ha3Ha4aeTCs] KOHCYIbTAlIUsI
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5. MATPUIIA COOTHECEHMSI PA3JIEJIOB YUEBHOU JJUCIIUTIJIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHIIUAM U OLNEHKE PE3YJIBbTATOB OCBOEHUSA JUCIUIIVIMHbI

Komnemenyuu Komnemenyuu
Kon-60 2 ¢ Buo Ouenka
No, naumenoeanue uacoe OIIK-1 Komn. cpr Hac yueonoi pabomut pesynbmamos
pazoenos OucCyUnIUHbl
1 2 3 4 5 6 7
1 1k, TecTsl,
1. O01mias ¥ HeOpraHuYecKas XUMUs 61 61 JIk, JIP, CP TECTRI
JK3aMeH
+ 1 1k, TeCTHI,
2. duznyeckas U KOJJIOUIHAS XUMUS 57 57 JIk, JIP, CP TECTRI
JK3aMeH
+ 1 Ik, TecThl,
3. AHaiiuTHuecKass XUMHUs 15 15 JIk, JIP, CP K, TECTEI
9K3aMeH
. +
4. BbICOKOMOJNEKYIAPHbIE COEOUHECHUS 11 1 11 JIk, CP TECTEL SK3aMeH
(BMO)
8cezo 4acoe 144 144 1 144
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2.

3.

6. IEPEYEHb YYEBHO-METOJINYECKOI'O OBECIIEHEHUS 1A
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIUXCHA ITO JTUCIHUIIIMHE

Bapnanssa, M. A. Xumus : 1a00paTOpHBIH MPAKTHKyM JUIsi TEXHUYECKUX HaIpaBICHUN
noaroToBku OakanmaBpuata / M. A. Bappansu, C. @. Jlanuna/ nmox pen. M. A. Bapnausu -
bparck : bpl'VY, 2015. - 154 c.

Pycuna O.b. XuMmus: mMeToguueckue yka3aHUs [UIsl NOATOTOBKU CTYAEHTOB K TEKYIIEMY U
utoroomy koHrtpoito. — bparck: 'OY BIIO «bpI'Y», 2012. — 116 c.

Mertamner: yuebnoe mocobue/ T.A. Jlonckas, M.A. Bappansu, C.®. Jlanuna, H.IL
Kocmauesckas. — bparck, 'OY BITO «bpl'¥», 2008. — 68c.

7. IIEPEYEHD QCHOBHOﬁ U JOMOJHUTEJBHOM JIUTEPATYPBI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUITJINHBI

Kon-¢0

Buo K3 @ Obecne
Ne Haumenosanue uzoanus yueonoii yen-
(asmop, 3aznague, 6bIx00HbIE OaHHbIE) pabomol 6”6'/”;0’”8’( HOCMD
.
2 3 4 5
OcHoBHasi IMTEpaTypa
['munka, H. JI. O0mast xumust : y9eOHUK JTst JIk, JIP, 101 1
OakamaspoB / H. JI. ['nmunka. - 19-e u3n., mepepad. u CP

nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp.
ba3zoBblit Kypc).

Koposun H.B. O0mas xumust: y4eOHUK JIsI JIx, CP 15 0,75
By30B/H.B. KopoBun. — uzn. 9-e. uza., nepepad. — M.:
Brercm. mk., 2007. — 557 c.

JonosHuTebHAS JIUTEPATYpa

Bapnansu, M. A. Xumus : 1a00paTOpHBINA MPAKTUKYM JIP, CP 48 1
JUI TEXHUYECKUX HAIPaBIEHUN OATOTOBKU

OakanaBpuata / M. A. Bapnansn, C. @. Jlanuna/ nox
pen. M. A. Bapnansiu - bparck : bpl'Y, 2015. - 154 c.

Mertainst : yuebHoe ocobue / T. A. Jlonckas, M. A. JIP, CP 81 1
Bapnansia [u ap.]. - Bparck : bpI'Y, 2008. - 65 c.
http://ecat.brstu.ru/catalog/Yueounie%20u%20yuaeOH0-
MeTognuyeckne%20mocoous/Xumusa/ouckaa%20T.A.
%20Mertamibl. Yueb.mocobue.2008.pdf

Pycuna O.b. Xumusi: Merognueckue ykazanus JJis CP 124 1
MOATOTOBKHU CTYICHTOB K TEKYIIIEMY U HTOTOBOMY
koHTpommo. — Bparck: I'OY BIIO «bpI'V»,2012. - 116 c.
http://ecat.brstu.ru/catalog/Y4eounie%201%20y4ueOHo-
MeTognueckne%20mocooust/Xumua/Pycnaa%200.5.%
20Xumus.%20MeToanaeckne%20ykazanna%20m11%
20moaroroBkn %20k %201ekynemMy%201%20uToroBo
My%20xoHTpono(TecTh).2012.pdf

3amaun ¥ ynmpaxHEeHUs 1Mo oomeld XumMuun: Y4eo. JIk, kp, 15 0,75
nocobue/ b.11. Anamcon, O.H. I'onuapyk, B.H. CP
Kawmepimona u ap.; [lox pen. H.B. KopoBuna. — u3g. 2-
e., ucnp. — M.: Beicur. mik., 2004. — 255 c.

I'muaka H.JI. 3amaun u ynpakHeHusI 1o o01eld XUMUU: CP 20 1
yuebHo-nipakTHueckoe nocodue / [lox pexn. B. A.
[Tonikosa. - 14-e u3na. - M. : FOpaiit, 2015. - 236 c. -




8 | Heopranmueckas xumus. Yacte 1. TeopeTnueckue JIk 1Y) 1
OCHOBBI XUMHUH: Y4yeOHoe nocodue / Cubupckuit
dbenepanbHbIil yHUBEPCUTET. — KpacHospck:
Cubupckuit GpenepanbHblil yHUBEpcHTET (3-€ u311.),
2007.- 119 c.
http://window.edu.ru/resource/720/60720

9 | Obmass u Heopranumveckas xumus: CrnpaBoyHOE Kp 1(QY) 1
nocobue mus cryaeHTtoB 1 kypca.- I'pomssHoB B.M.,
Muxaitnoa W.C., Xoremnsinckas [[.JI., Jlykanuna
T.JI.- 2005r.- 77 c.

http://window.edu.ru/resource/207/76207/files/obshine

org.pdf

10 | Xumuyeckuii muHUMyM. Kraccel HeopraHMYecKux Kp 1(3Y) 1
coenquHeHuil. CrtpoeHue BewecTBa. PacTBopbl (ais
CaMOCTOSITEIbHOW ~ paboThl  CTYACHTOB): Y4eOHOe
nocobue.- Jlykanmna T.JI., OsumaamKoBa T.T.-
2010r. — 128 c.

http://window.edu.ru/resource/203/76203/files/LAST
METH_GRIF.pdf

8. IEPEYEHH PECYPCOB UH®OPMAIMOHHO - TEJJEKOMMYHUKAIIMOHHOM
CETHU «<MHTEPHET», HEOBXO/JUMBbIX JJIsI OCBOEHUA JUCIHHUIIJIMHDbI

1. DuexkTpoHHbIi KaTajgor oudauorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis 64.exe?LNG=&C21COM=F&I21DBN=BO
OK&P21DBN=BOOK&S21CNR=&Z21ID=.

2. DuexTpoHHasi Omdamorexa bpI'yY

http://ecat.brstu.ru/catalog .

DJIEKTPOHHO-0M0/IHOTEeYHAs] CHCTeMAa «Y HUBepcuTeTcKas 0ud/anorexka online»

http://biblioclub.ru .

4. DaexkTpoHHO-OMOIHOTeyHasi cucTema «U3naTenbeTBO «JIaHb»
http://e.lanbook.com .

5. HNudopmanuonnas cucrema "'ExnHoe 0KHO 10cTyna K 00pa3oBaTe/IbHBIM pecypcaM’’
http://window.edu.ru .

6. Hay4ynas 3jieKTpoHHasi OnO/InoTEeKa

eLIBRARY.RU http://elibrary.ru .
. YHuBepcurterckas nHgpopmannonHasa cucrema POCCHUA (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HamuoHaiabHas 3j1eKTpoHHas Oudauorexa HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. DuexkTpoHHasi OndMoTEKa y4eOHBIX MaTepHaJIOB 110 Xumuu (cat MI'Y)
http://www.chem.msu.ru/rus/elibrary/welcome.html

10. «XHMHK» - CAHT 0 XUMHH
http://www.xumuk.ru/

11. dnexkTponnas 6mdauoTeka Poccuiickoro XuMmn4eckoro o0mecTna
http://www.rushim.ru/books/books.htm

(98]

\]
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9. METOAUYECKHE YKA3AHHUA IS OBYYAIOIIUXCA IO OCBOEHHIO
JANCHUITINHBI

[IpenmogaBanue MUCHUIUIMHBI XUMHUS TPOBOJUTCA C HCIOJIB30BAHUEM  CIEAYIOIINX
TPaJMLMOHHBIX BUIOB 00pa30BaTEeIbHBIX TEXHOJIOTUN U (OPM OpraHu3aliy yueOHOro mnpoiecca:

* Jexyusi, IpoBeIeHNEe KOTOPOil OCHOBBIBAETCS Ha aKTUBHOM MeToJie 00yueHUsl, IpU KOTOPOH
yuauiecsl He MacCUBHbIE CIylIaTeNd, a aKTUBHbBIE YYaCTHUKHU 3aHSATHUS, OTBEUAIOIME Ha BOIPOCHI
npernoaaBarenss. Bompocsl mpernojaBaTelis HaleJICHbl HAa AKTUBHU3AIMIO TPOIECCOB YCBOCHHUS
matepuana. [IpemojgaBaTens 3apaHee HaMeuyaeT CIHCOK  BOIPOCOB, CTUMYJIUPYIOLIUX
aCCOIIMAaTUBHOE MBIIIJIEHUE U YCTAHOBJICHUE CBSI3€H C paHEe OCBOCHHBIM MaTEPUATIOM.

* 1abopamopHvie padomsl, OCHOBBIBAIOIIMECS HAa MHTEPAKTUBHOM METOJle OOy4YeHUs, MpHU
KOTOPOM Yy4alllhuecs: B3aMMOJIEUCTBYIOT HE TOJIKO C MpernojaBaTeieM, HO U Apyr ¢ apyrom. [lpu
9TOM JIOMUHHUpPYET aKTHUBHOCTh Yy4YalllUXCsi B Mpolecce oOyueHus. Mecto mpemnojaBaTens B
WHTEPAKTUBHBIX 3aHATHUSX CBOJIUTCS K HAIMPABICHUIO ACSITEILHOCTH YYalIUXCS Ha JIOCTHXKEHUE
[eJIEN 3aHIATHS.

* camocmosamenvHas paboma, HaNpaBJeHHAs Ha YIayOJieHHE U 3aKperyIeHHe 3HaHUi, a TaKkKe
pa3BUTHE NMPAKTUYECKUX YMEHUH, 3aKII04aeTcsi B paboTe CTYJEHTOB C JIEKIIMOHHBIM MaTepHaloM,
MOWCKE M aHAIIM3€ MATEPHAJIOB M3 JUTEPATYPHBIX M 3JIEKTPOHHBIX MCTOYHUKOB WH(GOPMAIIUU IO
3aJJaHHOW TeMe, M3yYEeHUU TEeM, BBIHECEHHBIX Ha CaMOCTOSITENIbHYIO HPOpabOTKy, H3YYEHHUU
MaTepuana K MpakTUYECKUM 3aHSATHSIM.

* meKyuwul KOHmMpoab Y4eOHBIX TOCTHKEHHH OO0y4arouuxcs MPOBOJIUTCS IMOCIE HU3yUCHHS
KaXJIOT0 pasjiena C HCHOJIb30BAHUEM TEXHMYECKHX CPEJICTB 0OydeHUs Ha 0aze 3JIEKTPOHHOTO
Oanka TecToBbIX 3amanuii (500 3amanuii) — mporpammel BusyansHoit ctynuu tectupoBanus (VTS).
CaMocCTOSATENbHYIO TIOATOTOBKY K TECTHPOBAHMUIO OOYYaIOLIEMYCsl PEKOMEHIYETCsI MPOBOAUTH C
WCIIOJIb30BaHUEM  yueOHO-MeToaudeckoi mnuteparypel [5]. Ha ocHoBe coriacoBaHHOTO
pacnucaHusl B ONPEIeTICHHOM KOMITLIOTEPHOM KIIACCE OPTaHU3YeTCs padoTa CTY/IEHTOB C TECTOBOU
o0osoukoii. KonruecTBo TeCTOBBIX 3aaHMil, BbIAABAaEMbIX Ka)XJOMy 00ydarolleMycsi B pamKax
OJTHOTO KOHTpOJIA, B 3aBUCHMOCTH OT oObema pasmena cocraBisier oT 20 mo 30. Bpems nHa
MOATOTOBKY OTBETOB — OT 45 g0 60 muH. Bo @pems mecmuposanus HeoOXOOUMO NOMHUMb
cnedyrnwee:

— B IIEpBYIO OY€pe/lb BHIMOJIHATE T€ 3a/1aHNUs, KOTOPbIE KaXyTcs Oojiee JerkuMu;

— MpeXJie YeM OTBeuaTh Ha 3a/laHue, HY’)KHO BHUMATEIBHO MPOYUTaTh ero 2...3 pasa, 4To0bl
MPABUJIBHO MOHATH COJEPKAHUE;

— TIpY PEIIEHUH PACUYETHBIX 33]1a4 UCIIOJIb30BaTh KAbKYIATOD;

— 3aJlaHMsI HE TIEPETHChIBaTh, a Cpa3y daBaTh OTBET;

— cTapaThCsl 3aKOHYUTh TECTUPOBAHKE JIO TOTO, KaK 3aKOHYHUTCS OTBEIEHHOE HA HETO BpeMs,
4TOOBI UMETh BO3MOYKHOCTh ITPOBEPUTH PadOTY.

* Koncyremayuu. B ciydae 3aTpyAHEHUI NpH M3Y4YeHUH Kypca cienyeT oOpamiatbes 3a
NUCHbMEHHOW KOHCYJIbTAallMe K CBoeMy IpemnojaBaTenio. KoHCynpTaluy MOXXHO TMONYYHUTH IO
BOTIPOCAM OPTaHU3AINH CAMOCTOATEIHHONU PabOTHI U MO APYTUM OPraHU3AIMOHHO-METOANYECKUM
BOIIpOCaM.

* sx3amen. K cpade sk3aMeHa JOMYCKAIOTCS CTYACHTBI, KOTOPBIE BBIMOIHWIN Ja00OpaTOpHBIE
paboThl U coamM OTYETHl [0 HUM, BBINOJHWIM U 3AlUTWIA KOHTPOJBHYIO paboTy M Halpanu B
TEYeHUE U3y4YeHHs TUCIUILIMHBI He MeHee 30 OauioB.

DK3aMeH opraHm3yercs Ha 0a3e OaHKa TECTOBBIX 3aJaHUKA W MOXKET OBITh NMPOBEIEH Kak
B MUCbMEHHOM BHJI€ B ayJUTOPUU, TaK U B JUCIUICHHOM KJIacce C HCIOIH30BAHUEM MPOTPAMMBI
BusyanbHoll cTyauu TecTupoBaHus. KonmuecTBO 3ajaHui, BBIAABAEMBIX KaXJAOMY CTYACHTY B
paMKax UTOrOBOTO KOHTPOJIS, COCTABIsIET HE MeHee 25. Ob1ee BpeMs Ha HOATOTOBKY OTBETOB IpU
TecTupoBaHuu — 60 MuH.

Tarxoke B mporecce 0OydeHHs] XUMHUH HCIIOJIB3YIOTCS COBPEMEHHBIC TEXHOJIOTUU U (HOPMBI
OpraHu3aly y4eOHOTO Ipoliecca, TaKUe Kak JeKyuu-beceobvl, d1eKmpoHHble yuedHvle nocoous,
uHmepHem-pecypcsvl, a sl OIICHKH y4eOHBIX JOCTIDKEHUH 00yJaroIIuXCcsl UCIIONIB3YEeTCs OALIbHO-
petmunzosas cucmema (bPC), pazpaborannoii aBTopom (Tadm. 9.1., 9.2.).
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Taoauna 9.1. - PeiTHHroBEIE 0AJJIBLI

Buo yueonoi oesamenvnocmu Peumunzo*ebte Kon-eo Cymmapuoiii
oannbl oann
Texymas yueOHas padoTa
TTocemenue nexmin 0-0,5 9 4,5
Hannumne KOHCIIEKTA JTEKIUH 0-0,5 9 4,5
T'oToBHOCTH K TabopaTopHOit paboTe 0-0,5 12 6,0
Ortuet no 1abopatopHo# paboTte 0-0,5 12 6,0
BCEI'O o tekymeii padore 21,0
Texyuiue npoBepoyHbie PadoThI
Texymuit TecToBbIi KOHTPOJTb Nel, No2, Ne3,
Ne4 ¢ ucnonb30BaHUEM TEXHUYECKHUX CPENICTB 0-5,0 4 20,0
00ydeHus 1 TecTOBOI 0005109Kku VTS
BCEI'O no npoBepovHbIM paboTam 20,0
Konrtpoasnas pagora
3amura KOHTPOJIBHOH paboThI 0-9.0 1 9,0
JK3aMeH
DK3aMeH 0-50 1 50,0
HUTOIro 100,0
*[Ipumeuanue:
1. Tlpu HEBBIMOTHEHUH KAKOTO-IUOO BUIA Yy4eOHOW MAEATEIHbHOCTH B YCTAHOBJICHHBIE CPOKH
00ydJaroneMycsi CTaBUTCS IMOJIOBHHA PEUTHHTOBBIX OaJlIOB.
2. CpoKH 3amuThl KaX101 1adopaTopHOi paboThl — | Henens mocie ee BHITOJTHEHHS.
3. Cpoxu 3amuThl JOMaITHEH KOHTPOJILHON paboThl — 16 Hemenst cemecTpa.
4. Cpoku ciauu Ha TPOBEPKY KOHCIIEKTOB JIeKIui — 7 u 17 Hexenu cemecTpa.
5. Jlomyck k 3x3ameHy — He MeHee 30 6arios.

Taoauna 9.2. Cogep:xanue y4eOHOro MaTepuajia, NpPoBepsieMOro Ha TEKyIMX MPOBEPOYHbBIX
adoTax (TekylieM KOHTpoJIe)

Omanwi Homep u
mexymezo HauMenosane Cooeporcanue yuedonozo Mamepuand, 6KNOUEHHO0 6
meKyujuit KOHmpob
KOHmMpOA noopaszodena
1 2 3
Texymuit 1.1. TTepuoauueckuit KBaHTOBO-MeXaHHUECKast MOJIeNIb CTpoeHns atoMa. KBaHTOBbBIE
TECTOBBIH 3aKOH U yrcina. [[puHIHIEL 3JIeKTPOHHOTO CTPOSHUS aTOMa!
KOHTPOJIb MepUOIUYECKas HavMeHblel sHeprun, [laynu, Xynna, KinedkoBckoro.
Nel cUcTeMa XUMHUYECKAX | DJIEKTpOHHbBIE U Tpaduyeckue GOpMYyIIbl AaTOMOB.
3JIEMEHTOB [leproamueckuii 3aK0H U IEPUOANIECKAs CHCTEMA XUMHYECKUX
JA.Mengneneena aneMeHToB /|.J1.MenzeneeBa B cBeTe TEOPUH CTPOEHHS aTOMA
1.2. Xumudeckas cBsi3b | MexaHU3Mbl 00pa30BaHusl XUMUYECKOH CBsA3U. OCHOBHBIC
MTOJIO’KEHMUSI METO/Ia BaJICHTHBIX CBsi3el. CTPYKTypa MOJIEKYIL.
XapakTep XUMHUYECKON CBS3M B KOMILIEKCHBIX COEAMHEHUSX.
CtpoeHne KOMIUIEKCHBIX HOHOB
1.3. OcHOBHEBIE KJTacChl | XMMHYECKHE CBOMCTBA OKCUI0B, OCHOBAHUH, KHCJIOT, COJIEH.
HEOPTaHUYECKUX I'eneTnueckast CBSI3b MEXKAY OCHOBHBIMH KJIaCCAMHU
COCTMHECHUM HEOPTraHWYECKUX COCTUHCHUI.
OO01mas XxapakTepUCTHKA METAJLIOB, OTHOIICHUE K TIPOCTHIM H
CJIO)KHBIM BEIIECTBAM.
Texyrmmii 2.1. OcHOBHI [TepBoe Hadamo TepMoaMHAMUKH. 3aK0oH I 'ecca Kak ClIeICTBHE
TECTOBBIM | XMMHUYECKOU MepBOTo Havana TepMoauHamuku. CrneacTBus u3 3akoHa ['ecca.
KOHTPOJIb TEPMOJIUHAMUKHU BTtopoe u TpeTbe Hauano TepMOTUHAMUKH. DHTPOITUS KaK
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Ne2

KpUTEpU CaMONPOU3BOJIEHOCTH TpoIlecca.
Xapaxkrepuctuaeckue GyHKIMH: dHEprus [ enpmronbla,
sueprus [ m60Oca.

Hamnpagiienne npoTekaHusi XUMUYECKUX MTPOIIECCOB.

2.2. OCHOBEI
XUMHUUYECKON KHHETUKU

CKopocTh XUMHUYECKON peakiuy 1 (hakTophbl, BIUSIONINE Ha HEe.
3akoH neiictByromux Mace. [Ipasuio Bant ['odda. Dneprus
akTuBauuy. Teopus karanausa.

XumMmuueckoe paBHOBecue U ero cmemenue. Ipunnun Jle-
[ITaTenbe, ero NpaKTUUECKOE 3HAUCHUE.

Texyrmmii 1.4. CpoticTBa KoHmeHTpaIus pacTBOPOB U CIIOCOOHI €€ BRIPKCHIS.
TECTOBBI | pacTBOPOB OnexTponutuieckas guccormanyst. CTeneHb ¥ KOHCTaHTa
KOHTPOJIb 3IEKTPOJIUTOB muccoruanyn. 3akoH pazbasienus OCTBaIb/A.
Ne3 OnexTponutudeckas guccornuanus Boasl. [lonstue pH.
I'uaponus coneid.
2.3. KomturaTuBHBIE 3akonsl Bant-I'odda u Payns mist pazbaBieHHBIX pacTBOPOB
CBOIICTBa PacTBOPOB HERJICKTPOIUTOB. DOyiutnockomnus. Kprockomus.
W3oToHndeckuit Koo HUIIUCHT.
2.4. OCHOBBI JlucniepcHbIE CUCTEMBI: KTaCCH(PUKAITNS U METOIBI TIOTYUCHUSI.
KOJUTOMTHOW XMMUHU MonekynspHO-KHHETHYECKUE ¥ ONTHYECKUE CBOKCTBA
JTUCTIEPCHBIX cucTeM. Koarynsius 1 yCTOWYHBOCTh
JUCTIEPCHBIX CHCTEM.
Texyimuit 1.5. OxucnuTenbHO- Baxueiiiie OKUCIUTENN U BOCCTAHOBUTENU. MeTo
TECTOBBI | BOCCTAHOBUTEIILHBIC AJIEKTPOHHOTO OanaHca s moA00pa KO3 PHUIIMESHTOR B
KOHTPOJIb | peakIuu YPaBHEHUSX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
Ne4 2.5. Dnextpoxumudec- | I'aapBaHMUYECKHIA PJIEMEHT KaK XUMHUIECKUH NCTOUYHUK

K€ TIPOIECCHI

AIEKTPUIECKOTO TOKA.
Koppo3ust metamioB u ee BUabl. METO/IbI 3alITUTHl METAJIIOB OT
KOpPO3HH.

Onextposn3. KaTomHbie 1 aHOMHBIE TIPOIIECCHI TPH
AJNIEKTPOJIN3E. 3aKOHBI AIIEKTPOIIH3A.

3.1. KauecTBeHHbIH
XUMHUYECKUH aHAIN3

KauecTBeHHEIC pCaKknnu KaTUOHOB 1 aHUOHOB.

3.2 KonnuecTBeH-HBIN
XUMHWYECKHI aHAIN3

KucnoTHO-0CHOBHOE M OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOE
TUTPOBAaHUE, IPABUMETPUUECKUI U KOIOPUMETPUUECKUI
aHaJIN3. DIEKTPOXUMUYECKHE METOIbl aHAJIN3A.

4.1. OOmue cBeacHUS
0 BBICOKOMOJIEKY-
JISIPHBIX COCTUHECHUSX
(monumepax)

Kiraccuduxkarus, cTpoeHne U CBOMCTBA IMTOJTMMEPOB

bannapHO-peliTHHIOBas cuUCTeMa NpPEAyCMaTPUBAECT BO3MOXKHOCTh MOOLIPEHHS CTY/ICHTOB
«OOHYCHBIMU OayylaMH» 3a y4acTHE B HAyYHOH NESTEIbHOCTH WM OCOOBIE YCIIEXH B M3yYCHHUHU
JMCIUIUIMHBL 32 MOATOTOBKY JIOKJIA/A U BBICTYIJICHHE HAa HAYYHOM CEMHHApe WM KOH(pepeHInn
(5 6amnoB), onyOnMKOBaHME Hay4HOW paboThl (5 6aIOB) M MPOYUE AOCTIDKEHHS MO XUMHHU. 3a
IPU30BbIE MECTa Ha BY30BCKOM OJIMMITHMAJE O XMMHUH HAUUCIIAIOTCA cieaytomue 6amst: I mecro -
5 6aiuios, II mecto - 3 6amna, 111 mecro - 2 Gama.

[Tpu BBICTAaBIEHUH UTOTOBOH OILICHKH B 3a4€TKY OaJUIBI, IIOJIy4eHHBIE CTYICHTOM Ha SK3aMEHE,
CYMMUPYIOTCS ¢ 0ayuiaMu 3a (paKTHUECKH BBIMOJIHEHHYIO UM y4eOHYI0 paboTy B TEUEHHE BCETro
cemectpa. [lpuHsATa cremyromas mIkajga COOTBETCTBHS PEHTHHTOBBIX OaioB (C y4eTOM HUX
OKPYTJICHUS JI0 LIEJIBIX) UTOTOBOMY pe3yabTary (cM. Ta61.9.3.):

Taoauua 9.3. Cucrema olleHMBAHUSA

Cymmapmnulii 6aan Ilpomesricymounas ammecmayus no umo2am
0CB0EHUS OUCUUNTIUHbL
90 -100 OTJIMYHO
75 -89 XOpOLLIO
60 -74 YIOBJIETBOPUTEIBHO
Menee 60 HEYJIOBJIETBOPUTEIBHO
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9.1. MeToanyeckne yKazaHus 1Js1 00y4aroUUXCs M0 BHIMOJHEHUIO JJAa00PaTOPHBIX padoT

Jlist TryOOKOTO M3y4YeHHUsS] XMMUU KaK HayKH, OCHOBAaHHOW Ha JKCIIEPUMEHTE, HEOOXOIMMO
BBIMIOJHUTH J1a0OpaTOpHBIA NpakTUkyM. OH pa3BHBaeT y OOY4YalOIIMXCS HABBIKM HAy4HOTO
OKCIIEPUMEHTUPOBAHUSI, HCCIEAOBATEIbCKUN MOAXOA K M3YUYCHHIO TIPEeaMeTa, JIOTHYECKOe
XUMHYECKOE MBIIUICHHUE.

Jlaboparopnass pabora Mo XMMHH — 3TO OJMH U3 OCHOBHBIX BHJIOB YYE€OHBIX 3aHSTHUH,
HAIPaBJIEHHBI HA OJKCHEPUMEHTAIbHOE TOATBEPKICHHE TEOPETUUYECKUX IMOJIOKEHUH |
dbopMupoBaHUE TpaKTUYeCKMX yMeHuH. CHcTeMaTH4ecKoe W aKKypaTHOE BBIOJHEHHUE BCEH
COBOKYITHOCTH JIaOOpaTOPHBIX pabOT MO AUCHUILIMHE XUMUS MO3BOJIUT 00y4aroUeMycs OBIAJETh
YMEHHSIMH CaMOCTOSITENILHO CTaBHTh XWMHYECKHE OIBITH, (PUKCUPOBATH CBOW HAONIONCHUS W
M3MEpEHUs, aHaJIM3UPOBATh UX, JI€NIaTh BBIBOIBL.

Llenvio nabopamopmuvix pabom A6NAemca:

- 00o00mIeHHe, cUCTeMaTH3aIMs, YriayOJeHue, 3aKpEeIUICHHE MOJYYCHHBIX TEOPETHUYCCKUX
3HAHMI 110 KOHKPETHBIM TeMaM Y4eOHOUN TUCIUTUTHHBI XUMHUS;

- (QopmupoBaHuE YMEHHUU MPUMEHITH IMOIYYCHHbIE 3HAHUS HaA NPAKTHKE, peanu3aius
€IMHCTBA UHTEJICKTYAIbHON M MPAKTUYECKOM NEeSTEIbHOCTH;

- pa3BUTHE UHTEIUVIEKTyaJbHBIX YMEHUH Yy Oyaymux OakajnaBpoOB: aHaJIUTHUYECKHUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.

- BbIpa0OTKa MNpH pELIEHUU TOCTABJICHHBIX 33Jad TaKUX NpodecCHOHATbHO 3HAYMMBbIX
Ka4yeCTB, KaK CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAst MHUIIUATHBA.

B mpomecce BbIMoSHEHHs JTa0OPATOPHBIX pPabOT OOydarImuecs PacHIupPSIOT  CBOH
MPEJICTABICHUS O BEIIECTBAX U UX CBOMCTBAX, COBEPUICHCTBYIOT MIPAKTUICCKHE YMEHHUSI.

JlaboparopHble paOOThI BBHIMOJHSIOTCS MO MUCbMEHHBIM MHCTPYKUUAM. Kaxkaas HHCTPYKIUS
COJICP’KUT KpaTKUE TEOPETUYECKHE CBEICHUS, OTHOCAIIMECS K JaHHOW padoTe, NepedycHb
HEO00XO0IUMOT0 000pYyIOBaHUS, OPAIOK BBIMOIHEHUsI padOThI, BOIIPOCHI U 3aJlaHUs JUIS 3aIUThI
nabopatopHoii pabOThl, KOHTPOJBHBIE BOMPOCHI M JHTEparypy. BHHMarenbHOE WH3ydeHUE
METOJUYECKUX YKa3aHUN TOMOKET BBIIIOJHUTH padoTy.

[Tpu BBIMOMTHEHUHU JIAOOPATOPHON pabOTHl HEOOXOAMMO CTPOTO COOIIOAAThH MPaBHIa TEXHUKU
0e30macHOCTH IPH OOpaIleHun ¢ 00OpyAOBaHHEM, TPUOOPAMH U PEAKTUBAMH; BCE MCCIIEIOBAHUS
(M3MepeHus) MPOU3BOAUTH C MAaKCHMAIBHON TIIATENBLHOCTBIO; NJIS BBIYMCICHUN HCIIONIH30BAThH
KaJIbKYJIATOP.

Iloocomoska k nabopamopmuoii pabome. JlobGas naboparopHas paboTa TOHKHA BKIIOYAThH
IYOOKYIO CaMOCTOSITEIPHYIO TTPOPA0OTKY TEOPETUUECKOTO MaTepuaia oOyqaroniuMcs, U3yuyeHne
METOJMKHA TIPOBEACHHS M ITUTAHUPOBAHHE DSKCIIEPUMEHTA, OCBOCHUE HW3MEPHUTEIBHBIX CPEJICTB,
00paboOTKy UM HWHTEpIpEeTalfi0 SKCIEPUMEHTAIBHBIX JaHHBIX. B  pang paboT BKIIOYEHBI
OKCIIEPUMEHTHI C DJIEMEHTAMHU HAyYHBIX HCCIICIOBAHHUMA, KOTOpble TPEeOYIOT YIrIIyOJIeHHOM
CaMOCTOSITENIbHON MPOpabOTKU TEOPETUUECKOT0 MaTepHaa.

IIpu noozomoske k pabome 06y4AIOUWUMCS PEKOMEHOVEMCA NPUOEPHCUBAMBCS CLe0YIOUe20
niana:

— IpouYMTaTh Ha3BaHHE pPaOOTHI, BBISICHUTH, KAaKOBa LENb JIAOOpPaTOpHOW paboOThl, Kakou
XUMHUYECKHI 3aKOH WUJIH SIBJICHUE U3Y4aloTCs B JaHHOW paboTe U KaKUM METOJOM OHA MTPOBOIUTCS

— MpOYUTaTh onucaHue paboThl OT Hayasla 10 KOHIIa, He 3aJepKUBasCh Ha BBIBOZE (popMyT;

— MOBTOPUTH COOTBETCTBYIOLIUN TEOPETUUYECKUN MaTepuai, BHUMATEIbHO O3HAKOMHUTHCS C
colepkaHueM paboTel U obOopyaoBaHueM. HaifTu OTBeTbl Ha KOHTPOJBbHBIE BOMPOCHI,
MPUBE/ICHHBIC B KOHIIE OMMMCAHUS PabOTHI;

— paccMOTpPETh MO Yy4eOHHUKY YCTPOMCTBO W TMPHUHIUIN PabOThl MPUOOPOB, KOTOPHIE OYIyT
HCIIOJIH30BaTHCS B paboTe;

— BBISICHUTH, KAKWE XUMUYECKUE SIBIICHUS OyIyT HEMTOCPEACTBEHHO UCCIICIOBATHCS,

— PpaccMOTpPETh B OMHCAHUU JIAOOPATOPHOU PabOTHl MPUHIIUITHAIBHYIO CXEMY SKCIIEPUMEHTA
¥ TaONHIly, B KOTOPYIO OYIyT 3aHOCHTBCS PE3yibTaThl U3MEpPEeHHUH (M0 HeoOxomumocTH). Ecmu
TaOJIUIBI B pabOTE HET, COCTABUTH €€;

— MpOayMaTh, KAKOW OKOHYATENbHBINA PE3yabTaT U BBIBOJA JOJKEH OBbITh MOJIY4YEH B JAaHHOM
nabopaTopHoOi pabdore.
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BrimonHenne mabGopaTopHBIX pabOT OOYYAOMIMMUCS JTOJDKHO YAOBJIETBOPSATH CICTYIOITUM
TpeOOBaHUAM:

— oOyuwaromuecs JOJDKHBI — TOHMMaTh CyThb  ONbITa  (OKCIEpUMEHTa) U 3HATh
MOCJIEIOBATEILHOCTh BHITIOJHEHUS OTACIBHBIX OMEpaIuid 10 HHCTPYKIIUH;

— co00IaTh T03UPOBKY PEAKTUBOB U MpaBuiia padOThI C HUMU;

— yMeTh coOupaTh MpuOOPHI IO PUCYHKAM (CXeMaM) U IPABHUIILHO pad0TaTh C HUMH,

- TpaMOTHO 0()OPMIISITH OTUYET O MPOBEACHHON IKCIIEPUMEHTAIBHOM padoTe.

Brimonnenune nmabopaTopHOi paboOThl 3aKaHYMBAETCS OGOPMIIEHHEM OT4YeTa, KOTOPBI
MIPOBEPSIETCS MPETIOIaBATEIIEM.

@opma omuema no nabopamopuoiu pabome.  llpaBUIbHO  OQOPMIICHHBIH OTYET TIO
nabopaTopHO# paboTe AOKEH COMEPKaTh B ceO€ CIEAYIONIHNE pa3aeibl:

— TOJTHOE Ha3BaHHE paboTHI U €€ No;

— 1enb paboThI;

— OCHOBHOE 00OpY/IOBaHUE U PEAKTHUBHI;

— KpaTK#e TeOPEeTUYECKHE CBEJICHUS 10 JaHHOU TeMe;

— ONHUCaHWE JKCICPUMEHTAIILHON YacTH: PHCYHOK HIIM CXEMa HCIOJIb3yeMOH YCTaHOBKH,
MOPSIZIOK  BBITIOJIHEHHST pabOThI, HaAONIOJacMble SIBIICHUS, YPAaBHEHHUS MPOTEKAFOIINX
XUMHYECKHX peaKlIuid, TaONUIBI C pe3ylbTaTaMd dSKCIIEPUMEHTOB, TpauvecKue
3aBUCHUMOCTH,

— BBIBOJ (JOJDKEH COOTBETCTBOBATH IIETTH PA0OTHI).

[Tpu 3ammre 1ab0paToOpHOIl pabOTHI (Cjadue OTYeTa O €€ BHINOJHEHHH) CTYISHT JOJDKEH
yMETh OOBSCHATH IIEJH, 3aJ]a4H, XOJI IPOBEICHUs paOOTHI, €€ PEe3YJIbTAThl, CICTaHHbBIC BHIBOJIBI, a
TaK)K€ OCHOBHBIE KOHCTPYKTHUBHBIE 0COOEHHOCTH HUCIIOIE3YEMOTO 000Dy IOBAHHUSI.

Kpumepuu oyenusanusi pezyromamos nabopamopHot pabomsei. YUeOHBIC TOCTHIKECHUS
o0yyaromuxcst Ha JIabOpaTOPHBIX paboTax OIEHUBAIOTCS CIEAYIOIINUM 00pazoM:

— «1,0» Gann craBUTCS, €CIM OOYyJYaIOIIMICS 3apaHee MOATOTOBUIICS K padoTe, M3yl H
3aKOHCIIEKTUPOBAI HEOOXOAMMBIM TEOPETHYECKUH Marepuaji, O3HAKOMHUJICS C TOPSIKOM
BBITIOJTHEHUSI Pa0OThI M BBIMIONHUI €€ CaMOCTOSTENhHO B IOJIHOM O0BEME C COOIIOJECHUEM
HEOOXOIMMOM TOCIEeI0BATEILHOCTH TPOBEICHUSI ONBITOB W W3MEPECHHH, BCE OIBITHI MPOBET B
YCIIOBUSIX M PEXKHUMAaX, OOCCIICUUBAIONIUX IIOJYYCHUE MPABWIBHBIX PE3yJIbTaTOB U BHIBOJIOB,
cobmotan TpeOoBaHUS MPABHJI TEXHUKU O€301MaCHOCTH, MPABWILHO M aKKypPaTHO BBITTOJTHHII BCE
3amnucu, TabIUIbl, PUCYHKH, TpadUKU, TPABUILHO BBITIOIHUI PACUET MOTPEITHOCTEH;

- «0,8» GammoB CcTaBUTCS, €CIU BBIMOJHEHBI Bce TpeOoBanusa miua «1,0» Oamma, HO OBLIO
JOTIYIIIEHO JIBa- TPU HeJoueTa, He 0osee 0JHOM HerpyOoi OmMOKM M OJJTHOTO HEI0UETa;

— «0,5» 6amioB craBUTCS, eciu paboTa BHITIOJHEHA HE TOJHOCTHIO, HO 00bEM BBIIOJTHEHHOMN
€€ YaCTH MO3BOJISET MOJYYHTh MPABWIBHBIN PE3yNbTaT U BBIBOJ, WM €CIH B XOJ€ MPOBEIACHUS
OTIBITA ¥ U3MEPEHHMS OBLIH TOMYIIECHBI OIUOKH;

— «0,2» 6aIoB CTABUTCS, €CIIM PadOTa BHITIOJHEHA HE MOJHOCTHIO, MIIK 00BEM BBITTOJIHEHHOM
gacTH pabOThl HE TMO3BOJISIET CHEJaTh MPABHIBHBIX BBIBOJOB, WM €CIH OIBITHI, M3MEPEHUS,
BBIYHCIICHHUSI, HAOJIOICHUS IPOU3BOIUIUCH HEKOPPEKTHO;

— «0» 6amI0B BBICTABIISACTCS, €CIIM O0YYAIOIIUIACS HE BBIIIOJIHUI J1a00paTopHyIo padoTy.

Bo Bcex crmydasx OIleHKa CHIIKAETCs, €CIM OOYYaIoIIUICs HE COONIOAaN MpaBuia TEXHUKHU
0€30I1aCHOCTH.

JlaboparopHasi padora Nel. U3y4yeHHe OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COeIMHEHUil
Llenb paOoOThI: pa3BUTHE HABBHIKOB IPOBEJACHUS MPOCTEHIIET0 XWMHYECKOTO HKCIHEPUMEHTA,

MOJTYYeHUE OKCHIOB, OCHOBAaHUM, KUCIOT U COJICH M M3y4eHHE UX XUMUUYECKHX CBOMCTB, a TaKKe
TEHETUYECKOM CBS3U MEXKAY KIIACCaMU HEOPTaHUYECKUX COCAMHEHUMN.

3ananue: [Ipu moaroroBke K 1a00paTopHOl paboTe U3yYUTh OCHOBHBIE TEOPETUYECKHE CBEICHUS
¢ ucnoip3oBanueMm Jjureparypsl [1] u [3] w3 m.7. O3HAKOMUTBHCS C MOPSAKOM BBITTOTHEHUS
nabopaTtopHoii paboTbl. COCTaBUTh KOHCIIEKT.

1. ITostyuyuTh OCHOBHBIN OKCH/I, KUCJIOTHBIN OKCH/I, KUCJIOTY;
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2. ITony4uTh CPEHIOIO COJIb;

3. M3y4unTh B3aMMOJEHCTBUE OCHOBHOT'O OKCHA C BOAOH;
4. TlomyuuTh TUAPOKCHIBI KOOAIBTA U XPOMA;

5. I3yunThb cBOICTBa OCHOBHOTO M aM()OTEPHOTO OKCUIOB;
6. 3yueHnune B3auMOCHCTBHE COJIM C METAJLIIOM;

7. I3y4nTh B3aMMOJICMCTBUE KUCIIOTHI C COJIBIO;

8. U3yunTh B3aMOJICCTBUE KUCIOTHI CO IETOYBIO;

9. Ilony4nuTh KHCITYIO COJIb;

10. ITony4uTh OCHOBHYIO COJIb.

[Tops10K BBIMOTHEHHUS:

1. Ionyyenue ocHo8HO2O OKCUOA, KUCIOMHO20 OKCUOA, Kuciomsl. B cyxyio mpoOupKy HachlaTh
HEMHOT'O THJIPOKCOKapOOHaTa MEJH, 3aKpPhITh €€ Ta300TBOJHON TpyOkoil. Bo BTOpyro mpoOupky
HaJIUTh JUCTWUIMPOBAaHHOW BOABI M 2—4 KalUlM HEWTpaJbHOTO pacTBopa Jakmyca. Konen
ra300TBOJHON TPYOKH OMYCTUTHh B BOJY BO BTOpo mpoOupke. OCTOPOKHO HArpeTh MPOOUPKY 0
MOSIBJICHUS YEPHOTO 0CaJIKa OCHOBHOTO OKcHaa. OTMETHTh U3MEHEHHE OKpacKku Jakmyca. Ocamgok
B IPOOMPKE OCTaBUTH JJIs CIEAYIOLIETO OIbITA.

2. llonyuenue cpeoneti conu. K momydeHHoMy B ombiTe 1 ocaaky B mpoOupke npubaBuUTh 2 H
pacTBOp CEpHOM KHUCIOTHI O pacTBOpeHHsi ocajnka. OTMETHTh MOSBJICHHE XapaKTEPHOTo st
JTAHHOM COJIM OKpAaIllMBaHUS.

3. U3yuenue e63aumooelicmsuss OCHOBHO20 okcuoa ¢ 600ou. HebombIoe KOIMYECTBO OKCHIIA
MarHusi B30onTaTh B mpoOupke ¢ Bogou. IlpubaBuTh cnupTOBOM pacTBOp (QeHondranenHa.
[TponabitoaTh 32 N3MEHEHUEM OKPAaCKU WHIUKATOPA.

4. Ionyyenue eudpokcudos xkobaroma u xpoma. B onny npoOupky Hamuth 5—10 kamens 2 H
pactBopa xjopuaa kobanbra (II), B 1pyryro cToibko ke 2 H pacTBopa cyib(dara xpoma. B obe
NpOOUPKH JO0OAaBUTh PaBHOE KOJUYECTBO pacTBopa menodu. OTMETHTH MOSBICHHE OCATKOB
yKa3arh uX BeT. OcaKu OCTaBUTH IS OMbITA 5.

5. Uszyuenue ceovicms ocHoénoco u amgomeproco okcudos. IlomydeHHble B OmNbITe 4 OCAJKH
pasznenuthb Ha 2 yactu. K oHOM M3 HUX J00aBUTH paCTBOP COJISTHON KHCIIOTHI, K IPYTrOil — H30BITOK
pactBopa menoun. [Iyrem HaOIIOACHNS BBIICHUTD, B KAKUX CIy4asX pacTBOPHUIICS OCA/IOK.

6. Uzyuenue ezaumooeticmeust coau ¢ memaniom. OMyCTUTh B PaCTBOP CyiIb(hara MeAu KeIe3HbII
T'BO3/b M IIPOHAOIIOIATH 32 OSIBJICHHEM HayeTa Ha HeM. OTMETHTh OKpacKy Hajiéra.

7. M3yuenue 83aumooeticmsus kuciomsl ¢ coivio. K pacTBopy HUTpaTa cepedpa 100aBUTh pacTBOP
COJISTHOM KUCIOTHI. OTMETUTH TIOSIBIICHUE OCAJIKA.

8. Uszyuenue e3zaumodeticmeus Kuciomol co wenoyuvio. B nmpobupky HamuTh 1 M 2 H pacTBopa
rHJIpOKcuaa HaTpust U 1-2 karm ¢eHondTasensa u NpuOaBUTh MO KarjisiM 2 H pacTBOP COJISTHOM
KHCJIOTHI J10 KCUE€3HOBEHUSI MAJIIMHOBOM OKpacKHU.

9. Ilonyuenue kucnoti conu. B mpoOHpKy, CHAOKEHHYIO Ta300TBOJHON TPYOKOH, MOMECTHTH
KapOOHAT KaJblUs M HAJIUTh 2 H PACTBOP COJISTHOW KHUCIOTHL. BhImenuBIIUICA Ta3 MPOIMYCTHUTH
4yepe3 pacTBOp THIpOKcHaa Kanblus. [IpoHabmogaTs 3a 00pa3oBaHHEeM OCaaKka HOPMAIBLHON COMU
U TaJbHENIINM pacTBOPEHHEM OcCajiKa BCIEACTBHE 00pa30BaHus KUCION COJIH.

10. Ionyuenue ocnosnoti conu. K 2 H pactBopy cynbdara Meau mo kamism npubaButh 10%-i
pacTBOp aMMHaKa 10 00pa3oBaHMs 0CaJKa OCHOBHOU COJIH.

®Popma otyetHocTH: OTUET MO BhILIENPUBEACHHOMN Qopme (1. 9.1)

3aJaHuA I CAMOCTOSITEIbHOM paOOThI:
3ananme 1. Kakas rpynmna coeAMHEHUN COCTOUT TOJIBKO M3 KUCIOTHBIX OKCUIOB?
1. CI‘203, CO2.
2. N205, CaO.
3. C1207, CI‘O3.
4. Al,03, MgO.
PexoMeHIanuy 0o BEINOJHEHUIO 3aJaHMs 1 ¥ MOATrOTOBKE K J1a00paTopHOM padorTe:
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Cr,0O3 — amdorepnsiii okcua (xpom — metamia, ero okcun (II) mposiBaser amdorepHbie
cBoiictBa), CO, — KUCIOTHBIA OKCHJ (YIJIEpOJ — HEMETallJ, €r0 OKCHUJ IPOSBISAET KHUCIOTHBIE
CBOMCTBA).

N,Os — KMCIOTHBIN OKCUJ (a30T — HEMeTasul (Er0 OKCHU/J MPOSIBISET KUCIOTHBIE CBOMCTBA),
CaO — ocHOBHOM OKCHJ (KaJbIIUA — METAJLJI, €r0 OKCHUJ] ITPOSIBJIIET OCHOBHBIE CBOMCTBA).

Cl,07 — KUCTOTHBIA OKCUJ (XJIOp — HEMETAILJI, €r0 OKCHUJ] MPOSBIISIET KUCIOTHBIE CBOMCTBA),
CrO3; — KHCIOTHBIA OKCHJ (XpOM — METajll, HO €r0 BJEHTHOCTh B COEAWHEHHHM PaBHA IIECTH,
MO3TOMY OKCHJ POSIBIISIET KUCJIOTHBIE CBOMCTBA).

Al O3 — amdorepnbrit okcua (amomMuauii — metaii, ero okcua (1) mposiBisier ampoTepHbie
cBoiicTBa), MgO — OCHOBHOM OKCHJ, (MAarHui — METAJLJI, €r0 OKCHUJ MPOSBIISIET OCHOBHBIE CBOKCTBA)

Takum 00pa3oM, TOJBKO KUCIOTHBIE OKCUIBI HAXOIATCS B OTBETE 3.

3ananmue 2. Kakas mapa BemecTB pearupyeT ¢ THIAPOKCUIOM Oapusi?
1. Consanas kucnora u okcug meau (1I).
2. Cepnas kucnora u okcup cepsl (IV).
3. 'mppoxcun kanus u okcun yriaepoaa (IV).
PexoMeHIanuy 0o BEINOJHEHUIO 3aJaHMs 2 ¥ MOJTOTOBKE K J1a00paTopHOM padorTe:
Comnsirast kucnora HCl B3auMoielicTBYeT ¢ THIPOKCHIOM Oapusi:
2HCI + Ba(OH), = BaCl, + 2H,0.
Oxkcua megu (II) CuO - OCHOBHOH OKCHJ, OCHOBaHHS C OCHOBHBIMH OKCHAAMH HE
B3aUMO/JICUCTBYIOT.
Cepnas kucnora HySO4 BCTymaeT B peakifio ¢ THAPOKCUIOM Oapusi:
Ba(OH),+ H,SO4= Ba SO4+ 2 H,0.
Oxkcup cepsl (IV) SO, — KUCHAOTHBIN OKCUI, B3AUMOJEHCTBYET C OCHOBAHUSIMU:
SO,+ Ba(OH), = Ba SO3+ H,0.
I'unpoxcun kamust KOH — ocHOBaHue, HE B3aMMOJICHCTBYET C TUIPOKCUIOM Oapus.
Oxkcua yrinepona (IV) CO, — KUCTOTHBIN OKCHJI, BCTYIAET B PEAKIUIO C THAPOKCHIOM Oapusi:
CO;, + Ba(OH), = Ba CO3 + H,O.
Takum oOpazom, ¢ TUAPOKCUIOM Oapusi pearupyer napa BellecTB, YKa3aHHBIX B OTBETE 2.

3apanue 3. C KakuMU U3 JBYX HWKETIPUBEICHHBIX BEUIECTB PEArNPYyeET COJISHAS KUCIOTA B
BOJIHOM pacTBope?

1. M'mapokcua menu, cepedpo.

2. Kapb6onat xanbiws, okcu xxenesa (110).

3. AMMuak, cyibdar HaTpusl.

4. I'mapokcup HaTpus, okcua cepbl (VI).
PexoMeHnaIm 1mo BBIMOJIHEHUIO 33/1aHus 3 ¥ OATOTOBKE K 1a060paTopHOl padore:

I'mapoxcun menu Cu(OH), — ocHoBanue, ¢ kucnotoit HCI BcTynaeT B peakuuio:

Cu(OH), + 2HCI = CuCl, + 2H,0.

Cepebpo Ag cTOUT B psAy HAPSDKEHHUH MOCIIE BOJIOPO/IA, B PEAKIIUIO C COJISTHON KHCIOTOW HE
BCTYIIAET.

Kap6onat xansius CaCO3 pearupyeT ¢ COISTHON KUCTOTOM:

CaCOs + 2HCI = CaCl, + CO, + H,0.
Oxkcup xene3a (III) — ocHOBHOM OKCH/I, BCTYIIAE€T B PEAKIIMIO C KUCIOTOM:
Fe,O3 + 6HCI1 = 2 FeCls + 3 H,0.

Ammuak NHj — ra3, nposiBiisieT CBOMCTBa OCHOBaHM S, B3aUMOJICHCTBYET C KHCJIOTOM:

NH; + HCl = NH4Cl.

Cynbdar natpust Na,SO4 — cOib, C CONSHOM KUCTOTON B PEAKIIMIO HE BCTYIAET.

I'mnpoxcun Hatpusa NaOH — ocHOBaHMeE, BCTYIIA€T B PEAKIIMIO C KUCIOTOM:

NaOH + HCI = Na(Cl + H,0.
Oxcup ceprl (VI) SO3 — KUCIIOTHBIN OKCHJI, C KUCJIOTON B PEAKIIUIO HE BCTYMAET.
Takum o0pa3om, colisiHasi KUCIIOTa PearupyeT ¢ BeleCTBaMH, YKa3aHHBIMU B OTBETE 2.
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3aganue 4. Hanummre ypaBHEHUS pPEakKIUi, C TOMOIIbI KOTOPBIX MOXHO TOJYYUTh

TUAPOCYIb(PUT HATPHS, UCXO/IS U3 METAITUIECKOTO HATPUSI U CEPHI.

PexoMeHIanuy 0o BEINOJHEHUIO 3aJaHMs 4 ¥ MOJTOTOBKE K J1a00paTopHOM padorTe:
I'mapocynbdur watpus NaHSOs; — kucnas conb cepHUCTOH KHCIOTHL. OCHOBBIBAsCH Ha

TEHETHYECKOM CBSI3M MEXKIYy KJIacCaMH HEOPraHMYEeCKUX COEAMHEHHM, MOCIe0BaTEIbHOCTh

peaKIyii U1 OTY4YEHUS 3TOM COTM MOKHO MPEICTABUTD CIEAYIOIIMM 00pa3oM:

1) mIenmoYHOM MEeTallT HATPUI B3aMMOICUCTBYET € BOJIOM C 00pa30BaHUEM IIETIOYN U BBIJICTICHUEM

BOJZIOpOAA:

2Na + 2H,0 = 2NaOH + Hy;
2) HeMeTaJul cepa OKUCISAETCS B KUCIOTHBIN OKCHUL:
S + 0, =S0y;
3) mpu B3aumoneicTeuu okcua cepsl (IV) oOpasyercst cepHucTast KUCIOTA:
SO,+ H,0 = H,S0;3;

4) xucnass COJIb CEPHHUCTON KHUCIOTHI MOJYy4aeTcs MPU B3aUMOJCHCTBUM IIEIOYU M KHUCIOTHI B
MOJISIpHOM cOoOTHOIeHuu 1 : 1:

NaOH + H,SO3;= NaHSO; + H,O.

3amanme 5. CocTaBbT€ YpaBHEHUS peEaklMi, C MOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTh
CJIeYIOIIKE MTPEBPAICHUS:

Fe — F6203 — Fez(SO4)3 — FG(OH)3 — FGOH(NO3)2.

PGKOMGHI[aHI/II/I 110 BBINIOJHCHHUKO 3aJ1aHUS 5 1 ITIOATIOTOBKEC K HaGODaTODHOﬁ pa60Te:
Oxkucnsig xene3o, nojiyyaeM okcuj xxenesa (I1I):

4Fe + 30, = 2Fe,0s.

HetictBys Ha okcup xxenesa (III) cepHoit KHCTOTOM, TOJIydaeM CPEHIOI0 COJIb — CyIb(dar xkemne3a
(I10):

F6203 + H,SO, = Fez(SO4)3 + 3H,O0.
I'mnpoxcun xenesa (1) monydaem peakuueit conu xenesa (I1I) co ménousto:
Fe,(SO4)3 + 6KOH = 2 Fe(OH); + 3 K,SO,.

st nonmyuenust ocHoBHoM coni Fe(OH)(NOs3), Ha runpokcuy xxenesa (II) HyxHO moaeiicTBOBaTh
A30THOM KHUCJIOTOM B MOJIIPHOM COOTHONIIEHUH 1:2:

Fe(OH)s+ 2 HNO; = FeOH(NO3), + 2H,0.

OcHoBHag auTeparypa
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u pon. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kypc)

2. BappansH, M. A. Xumus : 1a0OpaTOpHBIH NPAKTHKYM JUIsl TEXHUYECKUX HaIpaBICHUN
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KOHTpoJIbHBIE BOOPOCHI LI CaMOIPOBEPKHU
1. Kakas cBsI3b CyIIECTBYET:
a) MEXIy OCHOBAaHUEM M KHUCIIOTOM;
0) OCHOBHBIM OKCHJIOM U OCHOBaHHEM;
B) METAJUIOM U OCHOBHBIM OKCHJIOM;
') KUCJIOTHBIM OKCHJIOM M KUCJIOTOM;
JT) OCHOBHBIM OKCHJIOM U KHCJIOTHBIM OKCHIIOM?
2. Kakue npolyKThl MOKHO MOJYYUTh MPU JEHCTBUU CEPHOUN KUCITIOTHI:
a) Ha XJIOPU]I HATPUS;
0) cynbdar Harpus’?
3. Kakue mpoaykTel oOpasyrorcs mpu B3aumozeiicTtBuu ruapokcuga meau (II) ¢ 1 momem
a30THOM KHUcI0ThI? Hanummre ypaBHEHNE peakIuy.
4. HazoBute comu NaHSO4, MgOHNO3, CaCl,.
5. Kakue npolyKThl MOKHO MOJIYYUTh MPU JEHCTBUU CEPHOUN KUCITOTHI:
a) Ha opToocdar KanbIus;
0) cynbdar Harpus?
Hanummure ypaBHEHHS] COOTBETCTBYIOIIUX PEAKIIUH.

JlaboparopHas padora Ne2. Onpenesnenne MOJAPHOI Macchl JKBUBAJIEHTOB MeTaJljia

ﬂeﬂb [ZaGOTBII PAa3BUTUC HABBIKOB IMPOBCACHUA HpOCTCﬁI.HGI‘O XUMHYCCKOI'0 SKCIICPUMCHTA IJIA
OIMpCACIICHUA MOHﬂpHOﬁ MacCChI OKBUBAJICHTOB IIMHKAa

3amanwme: [Ipu moaroToBke K JabopaTopHO paboTe U3yUYUTh OCHOBHBIE TEOPETHUCCKUE CBEACHUS
¢ wucnojb3oBaHueM Jsureparypel [1], [3] u3 n.7. O3HAKOMHUTBCS C MOPSIAKOM BBINOTHEHUS
nabopaTopHoi paboTel. COCTaBUTH KOHCITEKT.

1. O3HaKOMHTBCS CO CTPOEHUEM JTa0OpPaTOPHOI YCTaHOBKH.

2. IIpoBectu peakiuio Mexay HTUHKOM U cosstHoM kucimotor 2HCI+Zn=7ZnCl,+H,T u onpenenuts
00BEM BOJIOPO/IA, BHIICITUBIIETOCS IIPU 3TOM.

3. PaccunTtaTth MOJISIPHYIO MacCy SKBUBAJICHTOB IIMHKA, UCIIOJIb3Yys 3aKOH SKBHUBAJIEHTOB.

[Tops10K BEITOJHEHUS.

1. Osnakomnenue co cmpoenuem nabopamopHou ycmarnogku. OUpeneneHne MOISIPHOW MacChl
SKBUBAJICHTOB IIMHKA MO0 00BEMY BBITECHEHHOTO BOJIOPOJIa OCYIIECTBISCTCS Ha JIaOOpaTOpPHOU
ycTaHoBke (puc.2.1).

Puc.2.1. JlabopaTopHast ycTaHOBKA ISl ONIPEACIICHUS SKBUBAICHTHON MaCChl METaJlIa

YcTraHOBKa COCTOMT M3 JBYX Oroperok: pabouel m3mepurenbHOM by m ypaBHuTEnbHOH by,
COCTMHCHHBIX PE3MHOBON TpyOKo¥ T W 3amosTHeHHBIX TOAKpameHHoN Booi. K paboueli OropeTke
Y TIOMOIIY ra300TBOIHON TpyOKku I' mpucoenunsiercs mpodupka I1.

Ilepen HadaaoOM BBIIOJHEHMS OIbITa HEOOXOJUMO IMPOBEPUTH I'€PMETUYHOCTH YCTAHOBKH.
Jns »sToro mnpoOMpKy IUIOTHO HaAETh  Ha MPOOKYy Ta300TBOJHOW TpYOKHM IOCIE Yero
YPaBHUTEIbHYIO OIOPETKY MOAHATH UM OMYCTUTh Ha 15-20 cM, 3aKpenuTh €€ B 3TOM IOJI0KEHUU
JarnKaMy IITaTHBAa U HAOMIONATh B TeUeHHE 1-2 MUHYT 3a MOJIOKEHHEM B HEl ypOBHS KUIKOCTH.
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Ecnu 3a 310 BpeMst ypoBeHb BOABI HE U3MEHUTCS, 3TO OyJIeT 03HA4aTh, YTO MPUOOP repMeTUYeH U
MO>KHO MPHUCTYMATh K BHIOTHEHUIO PAOOTHI.

Jlnia yno6cTBa oTcueta o0beMa BbIIEIUBIIETOCS BOIOPOAa Mepel] HauajaoM padoThl )KUIKOCTh
B U3MEPUTENIbHON OIOPETKE YCTAHOBUTH HA HYJIEBYIO OTMETKY (110 HUKHEMY MEHHUCKY).

2. Ilposedenue peaxyuu medxncoy yuukom u coasnou xuciromou  2HCI+Zn=7ZnCl,+H,T un
onpedenenue 0bvema 6000po0a, BblOENUBULE20CS NPU INOM.

B npoGupky I1 Hanute 5-6 mi 20 % -0oi coNsHOM WM CepHON KUCIIOTHI, OIYCTHTh B IPOOUPKY
HaBECKy MeTajla U OBICTPO HaJeTh MPOOUPKY Ha MPOOKY € Ta300TBOJHOM TPyOKOH, HE Hapymias
TEPMETHYHOCTH TIpUOOpa.

Korma Bech Meraimsm pacTBOPUTCS M NPEKPATHTCS BbIIEIEHHWE BOJOPOJA, AAaTh IMPOOHpKE
OCTBITh 1-2 MUHYTBI U, HE CHUMAsi MPOOUPKHU, PUBECTH MOJOKEHHUE KUJIKOCTH B U3MEPUTEIIbHOM
U ypaBHHUTEIHHON OIOpETKE K OJHOMY YPOBHIO, JJIi YEr0 YPaBHUTENIbHYIO OIOPETKY OIMYyCTHUThH
BHU3. OTMETUTh 00BEM BBIJECIUBILIEIOCS BOAOPOJA B MJI B U3MEPUTEIHHON OIOpPETKE OT HYJIEBOM
OTMETKH 10 YPOBHS JKUJIKOCTH (TI0 HIDKHEMY MEHHUCKY). Pe3ynbTaThl OMbITa 3aHECTH B TAOIHILY
2.1.

Ta6muma 2.1- UcxoaHble JaHHBIC 71 pacueTra

Benuuunvt u ux ob6o3nauenus Pasmeprocmu Yucnennoe

3HAYeHUe

Hasecka meTaiuia, m KI'

OO0beM BBIICIMBIIETOCS BOTOpoaa, V I

Temneparypa, ¢ °C

AOcommoTHas Temneparypa, 71, K 273

ATtMocdepHoe naBnenue, P, klla 101,325

JlaBiieHre HACHIIIEHHOTO BOJSHOTO apa MpH JaHHOU klla

TEMIEpaType, PH20

[MapruanbHOE TaBiieHHE BOAOPOIA, PH2 kITa

3. Pacuem mMoaapHoti Maccyl 9KUBAIEHMO8 YUHKA C UCNOTIb308AHUEM 3AKOHA IKEUBANEHMOB.
1. IlpuBecTn 00bEM BBLACTUBIIETOCS BOJOpoAa V K HOPMaJIbHBIM YCIOBUSM V,, TPUMEHUB
ypaBHEHHE 00BEAMHEHHOTO Ta30BOT0 3aKOHA!

Vo P =VDJH2. vV =T0[VH2[PH2
T, T ¢ P, T
rne 1,— abcomoTHas Temnepatypa, 273 K
P,— naBnenue npu HOpMalbHBIX yciaoBusx, 101,325 klla;
Py » — IABJICHHUC HACBIEHHOTO BOJUIHOTO M1apa IPH JaHHO! TeMIeparype, OHpeeIsieTcs 10

2

cnpaBo4yHOU Tabmure [3].
Hcnosnb3ys 3aKOH SKBHBAJICHTOB PacCUNTATh MOJISIPHYIO MAcCy SKBHBAJICHTA MeTa/lTa M,.
m _M, _mlV,,

v, V., K 1%

o

9

rae M, — MonsipHas Macca SKBUBAJICHTA METAJLJIa, KI/MOJIb;

m — Macca HaBeCKU METaJjlia, KT,

V51— DKBUBAJICHTHBIN 00BEM BOJIOPO/IA, T,

V, — 00beM Bo0opO/1a, MPUBEICHHBIN K HOPMAJIBHBIM YCIOBUSM, JI.
2. PaccunTaTth OTHOCUTENBHYIO MIOTPEITHOCT OMBITA 1O (hopMyJIe:

_ |M3meup - Maakcnep 0

0= 100% ,
‘ 3 meop ‘

rie Oreop.- TEOPETUUECKOE 3HAYCHUE SKBUBAJIEHTHOW MAaCChl METAILIA, M, reop = Ma/B;

M, — aToMHasg Macca MeTaj1a, B — BaJIecHTHOCTEL MeTaLIa.

®Popma otyetHocTH: OTUET MO BhILIENPUBEACHHOMN Qopme (1. 9.1)
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3aaHus A9 CaMOCTOSTEILHON paboTHhI:
3apanue 1. Onpenennte MOJSIPHYIO MacCy SKBUBajeHTa amtomMuHus B Al,S;, ecnmu MomnspHas
Macca dKBUBAJIEHTa cepbl paBHa 16.
PexoMeHnaanuy 1o BbIMOJHEHUIO 3a/1aHus | ¥ NOAroTOBKE K JabopaTopHoit pabore:
Paccunrtaem npoiieHTHOE coiepKaHue aTlOMUHUS U cepbl B Al,S3 U3 nmponopuuu:
150 T Al ,S3 conepxuT 2271 Al

100,0 r xrAl
Al S5 conepxut

x=36Tr
CrnenoBaTtenbHO, conepxkaHue cepbl coctaBiusieT 64%. IloacTaBuM TONyYeHHBIC [aHHBIE B
ypaBHEHHUE 3aKOHA YKBUBAJICHTOB U PACCUUTAEM SKBUBAJICHT aTIOMUHHUS:

ms _ M 5 =M., = my, LM o
my M,y mg
36116
M., =—— =92/ monw
24l o4

3ananme 2. Ha BoccranoBneHue 5 T okcuma metawia tpedyercs 0,25 r Bogopona. Uemy paBHBI
MOJ'DIpHI:IG MacCChI DKBUBAJICHTOB OKCHU A U MeTaJIJ'Ia?

PexoMeHIanuy 0o BEINOJHEHUIO 3aJaHMs 2 ¥ MOJTOTOBKE K J1a00paTopHOM padore:
Bocnone3yemcst MaTeMaTHUECKUM BBIPAKEHHEM 3aKOHA SKBUBAICHTOB:

mo_ & ,oTKyna M, ., = ﬂ =202/ mones.
ht, 2 ’

rac M DH = 1.
OKBUBAJICHT OKCHaa paB€H CYMME 3KBHUBAJICHTOB KHUCIOpOAa M COCAMHCHHOI'O C HUM DJICMCHTA,
T.. Moyeo = Moyt Mro. 3Has1, uT0 MHo = 8, HaX0auM Moo :

Mspe0=20 -8 =12 1/MOTIb.

3ananue 3. Beriuncinre aTOMHYIO MacCy JABYXBAJEHTHOTO 3JIEMEHTA, 3HAasl, YTO COECIMHEHUE €ro C
BOZIOPOOM coAepkKUT 5,88% BOAOpOAA, @ TAKIKE ONMPENEITUTE COCTAB COCIUHEHMUS.
PexoMeHIanuy 0o BEINOJHEHUIO 3aJaHMsA 3 ¥ MOJTrOTOBKE K J1a00paTopHOM padore:
Ornpeaenum NporeHTHOE COJAEPKaHNEe HEM3BECTHOTO PJIEMEHTA B COCIMHEHUU:
100 - 5,88 =94,12%.
BocnonbszyeMcs MareMaTH4eCKUM BBIPA)KEHUEM 3aKOHA YKBUBAJICHTOB U PACCUMTAEM SKBHUBAJICHT
HEW3BECTHOT'O dJIEMEHTa, 3Has, 9To Moy = 1:
_ 941211
SMe 588

Paccuntaem aToMHYyI0 Maccy 3JieMeHTa 1o ¢hopmyIie:

M,=M,,, [2=16[2=322/mone.

DneMeHT ¢ aToMHOM Maccoit 32 - cepa. M3 otHomenust 5,88 : 94,12 ompenenuM, 4TO B COCTaB
COoeMHEHMS BXOAUT 1 Mac. 4. Bojgopoaa U 16 macc. 4. cepsl, win 2 Mac. 4. Bojgopoza u 32 Mac. .
cepbl, a 3TO U ecTh cepoBoiopoa H,S.

=162/ mouw.

3ananme 4. Bpluncnute MOJSIPHYIO MacCy »SKBUBAJIEHTa OCHOBaHHUSA, 3Has, 4YTO 2 T €ro
B3aMMOJICUCTBYIOT 6€3 octatka ¢ 1,825 1 comstHoit kuciaorel HCL

PexoMeHnmaIiny 0o BBIIOJHEHHIO 3a0aHUA 4 U IOATOTOBKE K J1a00paTopHOM padore:

CoriacHo 3aKOHY SKBHBAJICHTOB

m M m, (M
1 A — M, =2 o1

my M, m,
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- mOCH()(?aHMﬂ wQKuc;mmbt = 2 I:]l’825

M Docnosanus. m 36,5

Kuciaombwl

=402/ monw

3ananue 5. MosipHasi Macca SKBUBaJIeHTa MeTalljia paBHa 56 r/moinb. Kakoit o0beM Kuciopoaa
(n.y.) oOpa3yercs mipu pasznoxkeHuu 1,28 T okcraa 3TOro MeTasia.

PexomeHnpanmm mo BBIMOJIHEHUIO 33JIaHUsI 5 U TOATOTOBKE K JJabopaTopHOU pabdoTe:

CoriacHo 3aKOHY SKBUBAJICHTOB:

m(oxcuoa) _ M ,(oxcuoa)

V(0,) V,(0,)
V(0,) = m(oxcuoa) LV, (O,)
M ,(oxcuoa)

OxcuJr MeTallIa 3TO COSAMHCHNE METaJllla ¢ KUCIIOPOIOM, TIO3TOMY MOJISIPHAsI Macca SKBHBAJICHTOB
OKCHJIa MIPEJICTABISIET COO0H CyMMY:
M5 (oxkcuaa) = Ms(Metaiia) + M5(0,) = 56 + 8 = 64 r/moab

OT1croga HaxXOoUM:

V(O):M:llz MO
? 64

OcHoBHag auTeparypa

1. Tnunka H.JI. O6mas xumus : y4e0. mocobue mist By3oB / H. JI. I'munka. — M. : Mnrerpai-
IIpecc, 2004. — 704 c.

2. Bappansn, M. A. Xumusa : 1a00paTOpHBI NPAKTUKyM [UIS TEXHUYECKHX HalpaBICHUH
noaroToBku OakanmaBpuara / M. A. Bapnansu, C. ®@. Jlanuna/ nox pen. M. A. Bapnansn -
bparck : bpl'VY, 2015. - 154 c.

3. Pycuna O.b. Xumus: mMeToguyeckue yKazaHus IJIsl MOJTOTOBKH CTYIAEHTOB K TEKYIIEMY H
utoropoMmy koHrtpoito. — bparck: 'OY BIIO «bpI'Y», 2011. — 155 c.

JomnonHuTtenpHas IUTEpaTypa
1. Koposun H.B. O6mas xumus: Yueb. 1y TeXHHUECKUX Hampas. u crerl. By308/H.B. KoposuH.
—u3a. 3-e., ucnp. — M.: Beicur. mik., 2007. — 558 c.
2. 3amaun u ynpaxHeHus mo oOmed xumuu: Yued. mocodue/ b.M. Amamcon, O.H. I'onuapyk,
B.H. Kambimosa u ap.; Ilog pen. H.B. KopoBuna. — u3n. 2-e., ucnp. — M.: Beicm. mk., 2004. —
255 c.

KOHTpoJIbHBIE BOOPOCHI LI CaMOIPOBEPKHU

1. JlaiiTe onpenencHue MOJIsI SKBUBAJIEHTA BEIIECTBA.

2. Kak paccuMTBIBAIOT MOJIIPHBIE MAcChl 3KBUBAJICHTA 3JIEMEHTA, OKCHJIa, OCHOBAHUS, KHCIIOTHI,
comu?

3. IlpuBegute npuMepbl XUMHUYECKUX COCTMHEHUN C MOJIIPHOM MacCoM, paBHOW MOJISIPHOM Macce
HKBHUBAJICHTA.

4. Omnpenenute Maccy TpeX MOJIEH SKBUBAIICHTOB THAPOKCUIA HATPHS.

Kakue npaktrueckue METO/IbI ONPEAEICHHUS YIKBUBAJICHTA 3JIEMEHTA, SKBUBAJICHTA CJI0)KHOTO

BEIIIECTBA CYIIECTBYIOT?

b

JlaboparopHasi padora Ne3. CTpoeHne aToMa U MePHOAUYECKAS CHCTEMA XHUMHYECKHX
jemenToB .M. MeHaeieeBa (IMCKyCCHA)

[lenbp paGoThl: (hOPMHUPOBATH YMEHUE COCTABISTH DJIEKTPOHHBIC U Tpaduueckue (GpopMyiIbl aTOMOB H
HOHOB Ha OCHOBE 3HAaHMHU O cTpoeHuH aroma U llepuommnueckoil cucremMe XUMUYecKUX dieMeHToB J[.U.
Menneneena

3ananue: IIpu noaroroske k auckyccuu «llepuonnueckas cucreMa XUMHUYECKUX 3iaemMeHToB (.M.
MenneneeBa B CBETE COBPEMEHHOM TECOPUHM CTPOCHHUS aTOMa» MU3YYUThb OCHOBHBIE TEOPETUYECKHE
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CBEJICHUS C MCMoJib30BaHueM jutepatypsl [1] u [3] u3 n.7. [loaAroToBUTh OTBETHI HA CIIEIYIOIINE
BOIPOCHI:

1.2nemeHTapHbIC YaCTHUIIBI, 00PA3YIOIIHE aTOM.

2.KopnycKymnsipHO-BOJIHOBas! IBOMCTBEHHOCTD JIEKTPOHOB.

3.IIpunnun HeonpeaeneHHocTH [ eizendepra.

4.9nexTpoHHOE 00J1aK0 (aTOMHAast OpOUTANb). DIEKTPOHHAS IIJIOTHOCTb.

5.KBaHTOBBIE YMCIIA.

6.1 IpuHIMIBI 3JIEKTPOHHOTO CTPOSHUS aToMa.

7.9nexTponHbIe U Tpadudeckue GOpMyIbl aTOMOB U HOHOB.

8.Banentnbie anexTponbl. CTeneHb OKUcleHus. Briciias U HU3IIAsk CTETIEHU OKUCIICHHUS.

9.Ileproauyecky U3MEHSIOIINECS XapaKTEePUCTUKU aTOMOB: SHEPIHsl MOHU3ALUU, CPOJCTBO K
AJIEKTPOHY, IEKTPOOTPULIATETLHOCTD.

10. Tlepunonnueckuii 3akon .M. MenneneeBa. [Ipuunna nepruoIM4HOCTH U3MEHEHHUS CBOMCTB
AJIEMEHTOB.

ITopsimok BBITOJHEHUS: HpI/I IMPOBCACHNU ,Z[aHHOI‘/JI AUCKYCCHUHU HCIIOJIB3YCTCA OpraHU3allMOHHAas

METOIMKA

«BOIIPOC-OTBET>».

OTO Ppa3sHOBHIHOCTH MPOCTOrO COoOeCceIOBaHMS,

B KOTOpPOM

NPUHUMAIOT y4acTHE BCE YYAaCTHUKH JUCKYCCHH: OJHHM OTBEYAIOT HA IMOCTABIIEHHBIC BOIPOCHI,
JIpyTUe — TOMOJHSIOT WM YTOYHSIIOT UX OTBET, TPEThU - MPUBOAAT IpUMeEpHI U T.1. [Ipumensiercs
ompezeneHHas ¢opMa MOCTAHOBKU BOIMPOCOB ISl COOECEOBAaHUS C YYaCTHUKAMU IHCKYCCHU-
JTMaJIora, I03BOJIAIOIIAsl OPraHU30BaTh Pa3BEPHYTOE 00CYXKIECHNUE:

1. Kakwue snemeHTapHbIC YaCTHIIBI, 0Opa3yromye aToM, Bel 3Haete?

2. Kak Bbl ipeacraBiisieTe KOpIyCKyJIIpHO-BOTHOBYIO IBOMCTBEHHOCTD 3JIEKTPOHOB?

3. UYrto Bel MOXxeTe cka3aThb O MPUMEHEHHMHU NPHUHLHUIA HeomnpeneneHHocTH I'elizenbepra mo
OTHOLLIEHHUIO K JIEMEHTAPHBIM YaCTHUIIAM, TeJlaM MakpoMupa?

4. Yrto mpencraBiseT coOON 3MEKTPOHHOE OOJIAKO M KAaK pachpelielieHa ero 3JeKTPOHHAas

IJIOTHOCTB?

Kakue kBanTOBBIC uricia Bbl 3HaeTe U U1l 4€ro OHU UCIIOJIb3YIOTCS ?

Kaxkue mpuHIUIIBI 3JIEKTPOHHOTO CTpoeHus aroma Bel 3naere? [lalite ux GpopMynupoBKH.

7. IlpuBenure mpUMEpPHl HCIOJB30BAHUSI OCHOBHBIX IPUHLHUIIOB 3JEKTPOHHOTO CTPOCHUS
aToOMa IIPU COCTABIIEHUU 3JIEKTPOHHBIX U Tpaduyeckux (popmMysa aTOMOB U HOHOB.

8. Kakue »1eKTpoHBI Ha3bIBAIOTCS BaJICHTHBIMH? UTO NOKAa3bIBAET CTENEHb OKHUCIICHUS,
BBICIIAS M HU3ILAsI CTEIIEHU OKUCIIEHUA?

9. Vkaxure, Kakue NEPUOJIUYECKH U3MEHSIOIINECS XapAaKTEPUCTUKU UMEIOT aTOMBI?

10. Chopmymupyiite [lepnognueckuii 3akon [[.1. MenaeneeBa. O60cHylTe ero GU3MIECKUI
CMBICJI B CBETE€ COBPEMEHHOM TE€OPUH CTPOEHUS aToMa.

AN

[locne 3aBepiieHUst IUCKYCCHUHU JUISI 3aKpEIUIEHUS M3YYEHHOrOo MaTepuaja OO0y4arolumcs

PEKOMCHAYCETCS BBIIIOJTHUTH CIICAYIOIICC MHOT'OBAPUAHTHOC 3aJIaHUC!

3aganue: VMcnons3ys Tabnuity 3.1, gaiite OTBETHI Ha CIEAYIONINE BOIPOCHI, COTJIACHO CBOEMY

BapHaHTY:

a) OMpeeNnTe CTPOCHHE aTOMHOTO SiApa DJIEMEHTA;

0) yKaXHTe KBAaHTOBBIC YUCIIA I (POPMHPYIOIIETO JICKTPOHA;

B) COCTaBbTE DJIEKTPOHHO-rpadudeckre GopMyibl (JHarpaMMbl) aTOMa 3JIEMEHTa M €ro HOHa
B OCHOBHOM COCTOSIHHH, YKQKHUTE YHCJIO0 HECIIAPECHHBIX JICKTPOHOB Y aTOMa M HOHA;

I') HaIMIIUTE 3JIEKTPOHHYIO (OPMYIy BHEUIHETO (TPEIBHEIIHEr0) YPOBHs aTOMa 3JEMEHTa B
BO30Y)KJICHHOM COCTOSIHUU;

J1) Ha30BHUTE aHAJIOTH AJIEKTPOHHOU CTPYKTYPHI dJIEMEHTA 110 (OPMUPYIOLIEMY HIEKTPOHY.

Tabauua 3.1
Bapuant | OnemeHT Hon Bapuant | DOnemeHt Non
1 S st 11 Br Br!
2 Cr Cr’ 12 Ni Ni**
3 Mn Mn** 13 N N7
4 Sr St 14 Cu Cu™
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5 Ga Ga’" 15 I I

6 Fe Fe'* 16 Hg Hg™
7 Mo Mo>* 17 Cd Ccd”*
8 Cl c1! 18 Pb pPb**
9 Al NG 19 Cu Cu”"
10 Co Co™* 20 Ca Ca™

®opma otyeTHOCTH: OTUET MO BHIMIECPUBEACHHON Qopme (1. 9.1)

3aaHus AJi9 CaMOCTOSITEIbHON paOoTHhI:

3ananme 1. Boimensercs uiam morjionaeTcs SHEprus Mpy Mepexoe JIEKTPOHa aToMa BOJAOPOAA C
MEepPBOT0 SHEPreTHYecKoro ypoBHsA (n = 1) Ha BTOpoM sHepreTuueckuil yposenb (n = 2)? Kax
CBSI3aHA YHEPTHS NMEPEX0/Ia C YaCTOTOM U3TyUCHHUS !

PexoMeHnamu no BwinosiHeHUIO 3afaHud 1. Yposenb K (n = 1) uMeeT MUHHUMaIbHOE 3HAUYEHUE
sHepruu. [loaTroMy npu nepexoze Ha ypoBeHb L (n = 2) moriomaercst sJHeprus, KoTopasi paBHa

AE(1-a) = h¥10g)

b

3ananue 2. KakoBo MakcMMabHOE YKCIIO OpreHTarui f- opOuTaneit B mpocTpancTae?
PexoMeHnamu no BeIMONHEHUIO 3aaHud 2. Tak kak npu 1 = 3 (f-noxypoBeHb) MMeeTcs CEMb
3HAQYeHWI KBaHTOBOro umcia m; = -2, -1, 0, + 1, +2, XapakTepusyllHUX OPUEHTAIUIO

AJICKTPOHHBIX 00JIAKOB B MPOCTPAHCTBE, TO YKHCIIO OpUEHTANMK f- opOuTaneit paBHO ceMHU.

3ananue 3. Hanmummmre 31eKTpoHHYI0 KOHGUTYpaInio atoMa osioBa Sn (3semeHnTt Ne 50)
PexoMeHnamu no BeimosnHeHuto 3azanHus 3. OnemeHT N 50 pacnosnoxeH B 5 nepuone u IVA-
noarpynne. CienoBaTeiabHO: a) BHEIIHUE JIEKTPOHBI PACIOJIOKEHBI HA IISITOM SHEPreTUYECKOM
ypoBHE (n = 5), 6) Homep rpynnsl IV M uHAEKC rinaBHOW MOATpYyNnbl A yKa3bplBalOT Ha
pacIoJIOKEHUE YETHIPEX DJIEKTPOHOB (B TOM uHciIe (OPMHUPYIOLIET0) MMEHHO Ha BHELIHEM
(marom) ypoBHe. Kaxkaplit ypoBeHb HAUMHACTCS IBYMS S-3JIEMEHTAMH, 3aTE€M CIEAYIOT P-3JI€MEHTHI
(mpu n > 2). TakuM 06pa3oMm, 3JIEKTPOHHAsE KOH(PUTYpaIHs aToMa 0JioBa Sn — [Kr]44d 12552 5pl.

3ananme 4. 3anumuTe UIEKTPOHHYIO KOH(MUIYPALMIO JBYX3apsIHOTO IOJIOKUTEIBHOTO HOHA
osnoBa Sn®t u yersipex3apsaHoro Sn**. Kak cOOTHOCSTCS SHEPrUM HOHU3AIUH Y 3TUX UOHOB M HX
panuycer?

PexoMeHaIiy 00 BBINONHEHUIO 3a1anus 4. J[Byx3apsiqHblidi HOH 010Ba Sni™ U yeThipex3apsaHbIi

WOH Sn*' JOKHBI MMETh COOTBETCTBEHHO Ha JiIBa W 4YEThIPE JJCKTPOHA MEHBINE, YeM
HEWTpPaIbHBIA aTOM 0JI0Ba. DJICKTPOHHAsE KOH(UTypanus aroma ojoBa Sn — 410552512 tak kak

0JIOBO pacmoiiokeHo B 5 mepuone u IVA - noarpynmne. Ilpu noHu3anum 31eKTpOHBl yAAISIOTCS
MMEHHO C BHEUIHEr0 YypOBHS, IJle OHM HamOojee ynaleHbl OT sifpa aroma. (CienoBaTenbHO,
SIIEKTPOHHAS KOH(OUTYpAIist HOHOB OyzeT: Sn*- 4d105525p%n Sn*t — —[Kr], 4d1°55%5p¢

[Tpu ynanenuu >1eKTPOHOB OT SApPa B MPOIECCE MOHU3AIUN HEOOXOIUMO 3aTPATUTh SHEPTHUIO
WOHU3AIMK, TPUYEeM TeM OOJbIlylo, deM OoJbiie 3apsa uoHa [cMm. 1]. IlosTtomy sHeprum
MOHU3ALUM COOTHOCATCS Kak Iy << I < s

VYnaneHue JIEKTPOHOB M3 HEHUTPaIbHOTO aroMa MpHU OOpa30BaHUU MOJIOKHUTEITHHBIX HOHOB
YMEHbIIIAeT UX PAIUYChl BCJIEICTBUE YMEHBUICHHUS MEepUPEpUHON 3IEKTPOHHON IUIOTHOCTH U
OOJBIIETO TPHUTSKEHUS OCTaBIMUXCS AJEKTPOHOB K SIPY M3-32 YMEHBIIECHUS MEXIICKTPOHHOTO
OTTAJIKUBaHUs. JleHCTBUTEIBHO, 1O TaOJWYHBIM JTAHHBIM paauyc atoma osioBa 1 (Sn) = 0,158 HM,
voHa r (§n?t) = 0,102 uM, nona r (§n*) = 0,067 um.

33)13HI/IB 5. Ha ocHoBanum QJICKTPOHHOT'O CTPOCHHUA aTOMa CCPbI OMPCACIIUTE YUCIIO 3JICKTPOHOB,
IMPUHHUMAIOIUX YI4aCTHEC B BOCCTAHOBJICHMU U OKHUCJIICHUH 3TOI'0 aToMa.
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PEeKOMEHIAIMU 10 BBINOJHEHMIO 3afaHus 5. DJEKTPOHHAs KOHQMIypalus aroMa Cepbl
1522522p%3523p*. o ycCTOWYMBOrO OKTETa HA BHEUIHEM YpPOBHE aTrOMy HEIOCTaeT JABYX

3NIeKTpOHOB. [lpuHMMas HX, aTOM cepbl MPOSBISET CBOWCTBA OKHUCIUTENs (Hampumep, B
H.S): S + 2e -3 §%°

KaK BOCCTAHOBHUTCIIb aTOM CepBI MOXET OTOAaBaTb BHGKTpOHBI BHCIIIHCT O ypOBHH
(MaKCUMaJbHO IIECTh, HarpuUMep, B SF;) S - 66 — S+

Huis cepet 30 = 2,5; nnst Bonopoaa 20 = 2,1; mis propa D0 = 4,0.

OcHoBHag auTeparypa
1. TI'munka, H. JI. O6mas xumus : yaeOHuk as 0akanaBpos / H. JI. ['munka. - 19-e uzn., nepepao.
u pon. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3osslii Kypc)
2. Pycuna O.b. Xumusi: METOOWYECKUE yKa3aHUs Uil TOATOTOBKU CTYJIEHTOB K TEKYIIEMY M
uToropoMmy koHrtpoito. — bparck: 'OY BIIO «bpl'¥», 2012. — 155 c.

I[OHO.HHI/ITCJII:HEUI JJUTEpaTypa
1. KopoBun H.B. O6mmas xumus: Y4ae0. 111 TeXHUUECKHX Hampas. u crerl. By308/H.B. Koposus. —
u3a. 3-e., uctp. — M.: Beicu. mik., 2007. — 558 c.

KoHTpOJIBHBIE BOIPOCHI JIJISI CAMONIPOBEPKU

1. VYkaxurte CBOMCTBA 3JIEMEHTAPHBIX YaCTHII, COCTABIIAIOUINX aTOM.

2. Bobigensiercss WM TOTJIOWIAETCS SHEPrHsl TPU  MEPEeXoA€ DJIEKTpOHA C  TPEThEero
SHEPreTUYECKOro ypoBHA (n=3) Ha nepBblid (n=1).

3. VYkaxuTe 4HCIIO aTOMHBIX OpOHTaliell Ha: a) S-IOAYPOBHE, O) p-MOAypOoBHE, B) d-MOAYPOBHE, T)
f-moaypoBHE 1 OMpeeTuTe MAaKCUMAIIBHOE YMCIIO AJIEKTPOHOB HA KaXKJIOM U3 MTOAYPOBHEH.

4. BO3MOXHO 1M HajllMyue B aTOME JBYX D3JEKTPOHOB C OAMHAKOBBIMHU 3HAYEHUSMH TpeEX
KBaHTOBBIX YUCEN: 1, m; u my. [IpuBenuTe MpuMepsl.

5. ATOM XMMHYECKOTO 3JIeMEHTa Ha d-OpOUTAaJIAX YETBEPTOrO DJIEKTPOHHOTO YPOBHS mMMeeT 1
aneKkTpoH. CocTaBbTe NIEKTPOHHYIO (POPMYITY 3TOTO dJIEMEHTA.

JlabopaTopnasi pabora Ne4. OnpenesieHue Tenja0Boro 3¢ggexra peakuuu HeMTpaIU3auA

Lenb paGoThl: mNpHOOpPETEHHME HABBIKOB ONpeAeTeHHs TemioBoro 3¢ddexra peakuuu
HEeWTpaNnn3aiy CHILHON KHCIOTHI CHIIBHBIM OCHOBAHUEM C MCIOJIb30BaHHEM KaJIOPUMETPHUECKON
YCTAHOBKH.

3aganue: [Ipu moAroTOBKE K J1a00OpaToOpHOM paboTe U3yYUTh OCHOBHBIE TEOPETHUECKUE CBEICHUS
¢ wucnoip3oBaHuem Jsureparypsl [1], [3] u3 m.7. O3HAKOMHUTBCS C TOPSAKOM BBITTOTHEHUS
nabopaTtopHoil paboTbl. COCTaBUTH KOHCIIEKT.

1. O3HaKOMHTBCA C KATOPUMETPUUECKOU YCTAHOBKOM.

2. IlpoBectm peakiuioo HEUTpalM3alMUd a30THOM  KHCIOTHI THAPOKCHIIOM  Kajausi B
KaJIOPUMETPUYECKON YCTaHOBKE.

3. Paccuurath TeruioBoH 3(PQPEeKT TNPOBEACHHONW pEaKUUMU HEHUTpAIW3aluu, HUCHOIb3Ys
CTaHJAPTHYIO METOJUKY, TPUBEJCHHYIO B JabopaTOpHOI padoTe.

llopadok evinonnenus:
1. O3naxomnenue co cmpoenuem Karopumempudeckou ycmanoexu. TemnoBoit 3¢pdexr peakuun
HEUTpaIU3alluk a30THOW KHUCIOTH THAPOKCHUIOM KaJIWs H3MEPSAIOT B KaJOPUMETPUUYECKOMN
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YCTaHOBKE, cxeMa KOTOpou m3o0paxeHa Ha puc. 4.1. OHa COCTOUT U3 JIBYX KaJOPUMETPUUYECKHUX
cocynoB: HapyxkHoro 4 u BHyTpeHHero 3. Bo wu30exaHue morepb TEIUIOTHI 4epe3 CTEHKH
KaJIOpUMETPUUYECKOTO COCy/la OH MOMEIIAeTcsl Ha MOJICTaBKY U3 MEHOoIUIacTa (Marepual ¢ Majoi
TEIUIONPOBOAHOCTRIO). Kanopumerp 3akpbIBaeTCs KPBIIKOW 5 € TPEMSI OTBEPCTUAMMU: J1JIs1 BOPOHKHU
2, memanku I u repmMomerpa 6.

Puc. 4.1. Kaopumerpudeckasi yCTaHOBKA: [ — Memianka; 2 — BOPOHKA; 3 — BHYTPEHHUM KaIOPUMETPUUECKHUH coCy L, 4 —
HapYXHBII KQJIOPIMETPUIECKUI COCYH; 5 — KPBIIKa; 6 — TEPMOMETP

2. [Ilpogedenue peaxyuu Heumpaiuzayuy d30MHOU KUCIOMbL 2UOPOKCUOOM  Kaaus 8
Kanopumempuueckou ycmaroske. CoOpaTh KaJJOpUMETPUUYECKYIO YCTAHOBKY U 4epe3 BOPOHKY B
KaJIODUMETPUUYECKUN COCYZ HAJUTh OTMEpPEHHblE MepHbIM LuiuHApoM 50 mi 1 M pactBopa
HNOs. Bo BTopoii mepublii nrumHAp HanuTh S0 mut 1 M pactBopa KOH u nocraButh ero Ha 3—4
MUH JUIsl BBIPABHUBAHUS TEMIIEPATYPBI PAIOM € KAJIOPUMETPOM. ONYCTUTh TEPMOMETP B CTAaKaH C
pacTBOPOM WIEJIOYU U 3aMEpUTh TeMnepatypy pacTtBopa (Tmsmoun) ¢ TouHOCTHIO A0 0,1 K. 3aTem,
OTIOJIOCHYB IIApUK TEPMOMETpa BOJOH M OCYIIMB €ro (UIBTPOBAIBHOM Oymaroi, OmyCTHTb
TEPMOMETP B PACTBOP KHCIOTHI. 3aMEPUTh TeMIepaTypy pactBopa KHUCIOTH (7yucnors). U€pe3
BOPOHKY BBIJIMTBH PAacTBOP IIEJIOUYM B KUCJIOTY U, HENMPEPBHIBHO NEPEMENINBAs PACTBOP MEIIAIKOM,
U3MEpATh Temneparypy. OTMETUTH caMylO BBICOKYHO TeMmueparypy 7. Pe3ynbrarsl mamepeHuit
3aHecTH B Tabnuiy 4.1. 3HaueHne Macchl KaJJOPUMETPUIECKOTO COCY/Ia TIOJIYIUTh y JabopaHTa.

Tabmuua 4.1 - Pe3ynbraTsl u3MepeHuil TeMnepaTypbl

Macca CyMmapHsblit 00beM Temneparypa, K
JKUJKOCTU B cTakaHe V,
KaJIOPUMETPUUECKOTO COCyIa M1, KT . y— Tencnors: T,
100

3. Pacuem menno6oeco s¢pgpexma peaxyuu Heumpaiuzayuu a30muot KUCi1omol 2UOPOKCUOOM KA.
MIPOU3BOJIUTCS B CIEAYIOLIEH MOCIe10BaTEIbHOCTH:
1. BEraucnuTh CyMMapHYIO TEIJI0EMKOCTh CUCTEMEI 110 (hopMyIie

>.C =cimy + comy + c3m;, (1)

rae 2.C — cyMMapHasl TEIJIOEMKOCTh CHCTEMBI; Ci, € — YIACIbHBIC TEIUIOEMKOCTH PacTBOPOB
KHUCJIOTBI ¥ IIEJI0YH, TPUHUMAEMbIE PAaBHBIMH YAEJIbHOU TerioeMKocTd BoJibl, 4,19 kJIx/(krK); c3
— ynenbHas TeruioeMkocTh crekna 0,75 xJDx/(xkrK); my, mp — maccel pacTBOPOB KHCIOTHI H
IIEJI0YM, KT (TUIOTHOCTH PAacTBOPOB KHCJIOTHI M IIEJIOYH TPHHATH PABHBIMH IIJIOTHOCTH BOJIBI,
1000 kr/m’); m3 — macca KaJIOpUMETPA, KT.

2. BeIaucanTh TEIIOTY, BRIACISIONIYIOCS WU TOTJIOMIAIONIYIOCS B KaJJOpUMETpe, TIo popMyiie

q=2C(T— Ty,

rae Ty — KOHEYHasi TeMmIieparypa »UJIKOCTH B Kajnopumetpe, K; 7; — HavalbHas TeMmIiieparypa
xuakoctu, K, onpenensemas mo hopmyie

T

T, = Zuenom . kiesoTH

3. PaccunTaTh 4MCIIO MOJIEM HEUTPAIM30BAHHOW KHUCJIOTHI (II€JI0YM) 1, YUYUTHIBAS 3aJaHHYIO
MOJISIPHYIO KOHILIEHTpaIuio u o0beM pacteopa. B 1000 mi pactBopa conaepxurcs 1 MOJIb KUCIOTHI
(wm menoun), B 50 mu conepxutes B 200 pa3 mensbie, T. €. 1/200 = 0,05 moJib.

4. PaccuuTaTh U3MEHEHHE SHTANBIINN peakius HeuTpanu3auuu (k/x/mMonb) mo ¢popmye

AHchnep = _% *

5. PaccuntaTh OTHOCHTENBHYIO MOTPEIIHOCTD Oory (%), CPABHUBAS TOJTYYECHHYIO B pe3yJlibTaTe

pacuéra >HTaNBNNI0 AH ¢ Teopernyeckon AH

JKCIep TEOp *

| AH3KCHC AHTCO
8, (%) = - :

OTH

100 %, rne AH

Teop

=-57,22 xJI»x/MOIIb.

Teop
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®opma otyetHocTH: OTUET MO BhILIETPUBEACHHOHN Qopme (1. 9.1)

3aaHusl JUISL CAaMOCTOSATEILHON paOOThI:

3apanue 1. Paccunrare AH o peakuuu B3aMMOJCHCTBHA Maruus ¢ OKCHI0M yraepoga (IV):

2Mg | +CO, =2MgO_+C

(rpamr)

Pexomenanuu 1o BBIMOJIHEHUIO 3aaHusl | ¥ TOITOTOBKE K JabopaTopHoit pabore. CTaHgapTHBIC
SHTAJBIIUN 00pa30BaAHUS MgO() " COzm paBHbI cooTBeTcTBeHHO —601,8 1 —395,5 x/[x/Momab (110

JaHHBIM crpaBouHbIX Tabmuy [3]). Otcroga i cTaHJapTHOM SHTambnuu peakuuu AH 5,

HaXOUM:
AH 55, =2 [{~601,8 xJlx/monb) = (=393,5 kJlx/mMons) = ~810 kJIx .

Tak kak AH 5, < 0, TO peakuus sABIAETCA SK30TEPMHYECKOM.

3ananme 2. [Ipu nomHoMm BoccTaHoBieHuH 80 T Fe203() okcugom yriepoxaa (II) Beigensercs 13,4

k/Dk. Paccuntars AH ;)4 Fe,O,.

PexoMeHpanuy 10 BBINOJIHEHUIO 3aJaHUsl 2 M TOATOTOBKE K JaboparopHout pabore. AH

peakiuu BocctaHoBieHHs 1 Monb Fe,O, HaX0IuM U3 NPONOPLHIH

16_0:—x ; x=26,8 kllx; AH,
80 13,4
AH }298 Fe,0, HaxoouM U3  ypaBHEHHUS  peaKkUuu Fe,0, +3CO,,, =2Fe +3CO,_;
AH,, =-26,8 kJlx .
CranmapTHbIC SHTAIBIIMA 00pa30BaHUS COZ() Hu CO() COOTBETCTBEHHO paBHBI —393,5 1 —110,5

=-26,8 kJIx .

298 peaxuun

k/I>x/Moub (110 JaHHBIM cripaBo4HbIX Tabuul [3]). AH ,,, oOpa3oBanus Fe,0, 0003Ha4nuM 4epes x.
Torna 30{-393,5)~[3[{~110,5)+x|=-26,8, orkyna x=-822,2. Takum o6paso™, AH,, Fe,0,

coctaBisieT —822,2 kJ[/MOJb.

3ananme 3. lpu cropanuu 3,2 r cepsl BeLaenmiioch 27,9 kJx. Paccuntars Tennoty oOpazoBaHus
SO,.

PexomeH1aI1y 1o BIMOJHEHUIO 3a/1aHUs 3 U TOATOTOBKE K JabopaTopHO# pabore. M3 ypaBHeHUs
peaKIuu ropeHMs CCPhI Sm +02m =SOZ(” CJIEZyeT, 4TO MpH cropanuu 1 monb cepsl oOpasyercs |

Moab SO,. 3Hauut, A nomxydeHus 1 moimb SO, TpeOyercss ckeub 32 T cepbl U IPU ITOM
Boljessgercs x Kk, Termnory oOpa3oBanus SO,,, HAXOIUM 3 MPOTIOPIUH
32_219 320279
32 x 3,2

=279; x =279 kJI>x/MOJIb .
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1. Koposun H.B. O6mas xumus: Yued. ayis TeXHHUeCKuX Hampas. u crerl. By308/H.B. KoposuH.
—u3a. 3-e., ucnp. — M.: Beicu. mik., 2007. — 558 c.

2. 3amaun u ynpaxHeHus mo obmed xumuu: Yued. mocodue/ b.M. Amamcon, O.H. I'onuapyk,
B.H. Kamsimosa u ap.; Ilog pen. H.B. KopoBuna. — u3n. 2-e., ucnp. — M.: Beicm. mik., 2004. —
255 c.

KoHTposbHbIE BOIPOCHI /111 CAMOIIPOBEPKHU

1. Kakoii 3HaK ©MeeT CTaHJapTHast TEIIOTa 00pa30BaHUS:
a) )KUJIKOM BOJIbI; 0) ra3oo0pa3Hoi Boabl? Kakast n3 yka3aHHBIX BETMYHH OOJIBIIIE 11O
abcomoTHOMY 3HaueHHut0? OOBICHUTE, TOYEMY () ,H,0 <Q/H,0

(%)

2. Yto nokaseiBaeT dHTANBONA? UTO moKa3eBacT AH ¢ i -

3. Kakoii 3HaK ©MeeT U3MEHEHUE SHTAIBIINU B CIEAYIOIIUX MPOIECCax:
a) CrOpaHue BOJIOPOJa;
0) KOH/ICHCAIINS BOASHOTO Tapa;
B) Pa3JI0’KE€HUE BOJbI HA BOJIOPOJ U KUCIOPO/;
') 3aMep3aHue BOAbI?
4. VYxa3aTb ypaBHEHHUE pPeaKInK, AH° KOTOPOU SBISETCS SHTAJIbINEH 00pa3oBaHus BEIIECTBA:

a) CaO,,, +CO,,, =CaCO,,, ;
0) C,, +2Cl,,, =CCl,,;
B) CF,,, =C,, +2F,,.

5. Jlyig Kakoro BelecTBa YHTAJIBIH 00pa30BaHUs paBHA HYIIO?
a) H,0,;6) H,S0,;B) O,;T) O;.

JlaGoparopHas padora NeS. OnpenesieHue CKOPOCTH XMMHYECKOH peakiuu
Ilenb paboOThI: pa3BUTHE HABBHIKOB ONPENEIICHUS CKOPOCTH XHMHUYECKON pEaKIMH, HU3ydeHHE

3aBUCHMOCTU CKOPOCTH pEaKkUUM OT KOHLEHTpAlUU PEearupyrollUX BEIIECTB U TEMIIEPATYPHI;
UCCIIEI0BAHNE CMEILEHNUS XUMUYECKOTO PABHOBECHSL.

3amanwme: [Ipu moaroToBke K JabopaTopHON pabOTe U3yUYUTh OCHOBHBIC TEOPETHUYCCKUE CBEIACHUS
¢ ucnonb3oBanreMm jauteparypsl [1], [3]. u3 m.7. O3HaKOMHUTBHCS C TOPSAKOM BBIOTHEHUS
nabopaTopHoi paboTel. COCTaBUTH KOHCITEKT.

1. I3yuuthb BIMsIHUE KOHIEHTPAI[UU PEArNPYIOIINX BEIIECTB HA CKOPOCTh XMMHUYECKOHN peakiuu;
2. 3yunTh BIMSIHUE TEMIIEPATYPhI HA CKOPOCTh XUMUUYECKON PEaKIInu;

3. U3yunTh cMelieHne XMMUYECKOTO PaBHOBECHSI IIPU U3MEHEHUN KOHIEHTPAIIUU BEIIECTB.

Ilopsaok  BeimonHeHus: M3ydeHue BIMSAHUA KOHLEHTpPALMM PEArHpyrOIIMX BELIECTB U
TEMIIEPATypbl Ha CKOPOCTh XHMHYECKOM PEaKIMM IPOBOAMUTCA HA IPHUMEPE OKUCIHUTEIBHO-
BOCCTaHOBUTEJILHOM PEaKIMU MEKIY THOCYIb()ATOM HATPUs U CEPHOIM KUCIOTOM:

Na,S,03 + H,SO4 = Na;SO4 + H,O + SO,T + SU,

KOTOpasi TPOTEKAaeT B TPH CTAaaud W TPUBOAUT K CiIa00H oOmajecleHIuu (CBEUCHUIO) U
JlalbHENIIEMY IOMYTHEHHUIO pacTBOpa:

1 cTaaus Na28203 + stO4 = H2$203 + Nast4,
II cragus H,S,0; =H,SO;+S |,
111 cTaaus H2S03 = SOQT + HQO,

1. H3yuenue enuanus KOHYeHmMpayuu peazupyioumjux 6ewecme Ha CKOpoCmsb XUMU4ecKou peakyuu.
[IpuroroButh TpU pacTBOpa THOCYNb(AaTa HATPUS PaA3TUUYHOW KOHLEHTpanuu. Jlis 3Toro
MIPOHYMEPOBATh TpU OOJbIHE cyxue nmpooupku. B mpodbupky Ne 1 mamuts 15 ma 0,2 M pactBopa
THocynbpaTta Hatpus, B npobupky Ne2 — 10 mu pactBopa THOCyiabpaTa HaTpus U S5 MI
JTUCTUJUTMPOBAHHON BOJBI, B mpobupky Ne 3 — 5 mMi pactBopa Ttuocyinbdarta Hatpus U 10 mu
JTUCTUTUPOBAHHON BoIbl. B Tpu MepHble npobupku HamuTh 1o S mMia 20%-ro pacTBopa cepHOM
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KHCJIOTHL. [locmenoBaTennbHO 10OABUTH TIO 5 MJT pPacTBOpa CEpHOM KUCIOTHI B pooupku Ne 1, 2, 3,
KQXKJbI pa3 OTMeYas 110 CEKyHIOMepy BpeMs peakuuu. (BbumMBaTh CEpHYHO0 KUCIOTY B pacTBOp
THOCyNb(aTa HATPUS HYXKHO OBICTpO.) DOTO BpeMs W TPHHATH 3a BpeMs MPOTCKAHUS
OKHCITUTEIbHO-BOCCTAHOBUTENBLHON peakiuu. Pe3ynbTarsl 3aMepoB BpEMEHH MPOTEKAHUS PEAKIIUU
BO BCEX TPEX MNPOOMPKAX HCIOJIL30BAaTh JUI ONPENENCHHS CPEJHEH CKOPOCTH PEAaKUMH U,

(monw/nld) mo hopmyre U, =%, rne AC = (¢ - (3 — W3MEHEHHE KOHIICHTPAIUU
T

pearupytomiero BemiectBa, Modib/in; Cy u Cy — KOHEYHass M HadallbHasg KOHIIEHTpalWu,
COOTBETCTBEHHO; AT — IPOMEXYTOK BPEMEHH, C.

[Tomy4yenusie pe3ynbTaThl 3aHecTd B Ta0a. 5.1. Ha ocHoBaHuuM nmaHHBIX TaOi. 5.1 mocTpouTh
rpaduK 3aBHCUMOCTH CKOPOCTHU peakiuu v (Monb/ild) ot konueHtpamuu C (MOJIb/T) THOCYIb(haTa
HaTpus. CaenaTh BBIBOJ O XapakTepe 3ToW 3aBUCUMOCTH. OOBSCHUTH, MOYEMYy 3aBUCHMOCTH
BBIPAXAETCS MPSIMOM JIMHUECH.

Tabnuna 5.1- Pe3ynbrarel U3ydyeHUs BIMSIHUS KOHLIEHTPALUK Pearupyrouux BelecTB
Ha CKOPOCTh PEaAKIUU

Howmep npobupku

IlokazaTenn

1 2 3
0O6bem 0,2 M pacTtBopa THOCYNIb(hATa HATPUS, MJI 15 10 5
O0beM ANCTUILTMPOBAHHOW BOJIBI, MJI 0 5 10
06beM 20%-ro pacTBOpa CEpHON KUCIOTHI, MJI 5 5 5
CyMMapHbIii 00beM peakIIMOHHON CMecH, MJT 20 20 20

MorsipHasi KOHIEHTPALKs pacTBOpa THOCY Ib(ara rnocie
paszoasiienus B 20 ma pactBopa, C, Monb/n

Bpewms peaxuuuy, ¢

CpenHsisi CKOPOCTh PEaKIMK V, PACCUUTAHHAS 110 U3MEHEHUIO
KOHIIEHTPAIlUX THOCYJIb(aTa HaTpus, MOJIb/T(d

0,15 0,1 0,05

2. U3yuenue enuanus memnepamypvl HaA CKOpOCMb Xumuueckol peaxyuu. IIpoHyMepoBaTh TpHU
Oosblre cyxue MpoOUPKU U HAIUTH B Kaxkayto 1o 15 mu 0,2M pactBopa THocyabdaTa Hatpus. B
TpU MepHbIe NPoOupKu HaIUTh 1o 5 M 20%-1o pacTBopa cepHON KHCIOTHL. B mpobupky Ne 1 ¢
pacTBOpoM THOCYNIb(aTa HATPHUs OMYCTHTh TEPMOMETpP, M3MEPUTh M 3alucaTh TEMIEpaTypy
pactBopa. BBIHYTH TepMOMETp, NPWJIHTh 5 MIJI pacTBOpa CEpHON KHCIOTHI B mpoOupky Ne 1,
OTMETHUTH 10 CEKYHAOMEPY BPEMS PEAKIIMH.

[ToaroToBuTH BOASTHYIO OaHIO ¢ TemriepaTypoit Ha 12—15 °C BpIlie KOMHATHOM, OITYCTUTh B HEE
6onbiryio mpobupky Ne 2 ¢ pactBopoM THOCYIb(haTa HATpUs U MPOOHPKY C CEpHOU KUCIOTOU. B
npobupky Ne2 OmycTUTh TEpPMOMETP M CIEAUTh 3a TOBBIIIEHHEM TeMIIepaTypbl pacTBoOpa.
Hepxath mpobupky Ne 2 ¢ pacTBOPOM U MPOOHPKY C CEPHOM KUCIOTOW Ha BOJSHOW OaHe IO Tex
mop, Mmoka ux temreparypa He ctaHeT Ha 10 °C Bwime, yem npooupku Ne 1. [Tocne 3Toro npuanTh
OTMEPEHHOE KOJHMYECTBO CEPHOM KUCIIOTHI K pacTBOpY THOCYyJb(aTra HaTpus B mpoodupke Ne 2 u
OTMETHUTH BPEMsI peaKkltu.

Harperp BogsHyto OaHio, mpuinBas B He€ TOPAUYIO BOAY TaK, YTOOBI Temreparypa OaHH Ha
25-30 °C npesbimaiia koMHaTHYI0. OnycTuTh B OaHI0 TpoOupKy Ne 3 ¢ pacTBOpOM U MPOOUPKY C
cepHOll kucinoTod. B mpobupky Ne3 omycTuTh TepMOMETp H CIEIUTH 3a MOBBIIICHUEM
temriepaTypbl. Kak Tonmbko Temneparypa npooupku Ne 3 craner Ha 20 °C BbItie, yeM nmpoOupku Ne
1, BBIHYTH TEPMOMETp, NPWINTH B TpoOupKy Ne 3 k pacTBopy THOCYNb(]aTa HATPHUsI OTMEPEHHOE
KOJIMYECTBO CEPHON KHUCIOTHI U OTMETUTh BPEMS PEaKIIUHU.

[TomyyeHHbIE B ONBITE HKCHEPUMEHTAIbHBIC JAaHHBIC, a TAKXKE pacCUMTaHHBbIE MO (opmyIe

AC
o = (MOJIB/T) cpeHHEe CKOPOCTH PEAKIHUH V¢, (MOJb/1ld) 3aHecTH B Tabm. 5.2. Ilo naHHBIM

Taba. 5.2 moCTpPOoUTh rpadMK 3aBUCUMOCTH CKOPOCTH peakiuu v (Monb/inld) oT TemmepaTypsl f
(°C). CnenaTpb BBIBOJ O XapaKTepe 3TOM 3aBUCUMOCTH.

Tabnuna 5.2 - Pe3ynbraThl H3y4eHHsl BIUSIHUS TEMIEPATYpPhl Ha CKOPOCTh PEeaKIMH

IToxasarens Howmep nipoGupku
1 2 3
O6bem 0,2 M pacTBopa THOCYIIb(aTa HATPHS, MIT 15 15 15
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06bem 20%-ro pacTBOpa CEpHOH KHCIOTHI, MJI 5 5 5
CyMMapHbli 00beM peakIMOHHOM cMecH, MII 20 20 20
MossipHasi KOHIIGHTpaLus pacTBOpa THOCYJIb(ara rnocie

0,15 0,15 0,15
pas6asnenus B 20 mu pactBopa, C, MoJIb/1
Temmneparypa pactBopa t, °C
Bpewms peakiuy, ¢
CpenHsisi CKOPOCTh PEaKLUK V, PACCYUTaHHAs 110
W3MEHEHHUIO KOHIIEHTPAIMY THOCYIb(aTa HaTpHs, MOJIb/T(d

3. U3yuenue cmewjeHuss XuMuiecko20 pagHoGecusi NpU UsmMeHeHuu KOHYEeHmMpayuu 6euecma.
OO6parumas peakius Mex Iy xjaopuaom xkenesa (1) u poganuom Kaaust IpoTeKaeT 1Mo
YpaBHEHUIO

FeCl; + 3KCNS = Fe(CNS); + 3KCL

OO6pa3yromnuiicss B pesynbTaTe peakiuu ponanun sxene3a (III) mmeer temHo-kpacubeiii 1Bet. 1o
W3MEHEHUI0O WHTEHCHUBHOCTH OKPAaCKH MOXHO CyAUTh 00 m3MeHeHuu KoHieHTpauuu Fe(CNS)s,
T. €. 0 CMEUICHUH PaBHOBECHS B Ty WJIK HHYIO CTOPOHY.

B 6onpmryro mpobupky wHamuth 10 M 0,0025 H pactBopa xmopuaa xeneza (III) u mo6aButh
takoe ke koymmuectBo 0,0025 H pacTBopa pojaHuga Kaius. PacTBop pa3memiaTh CTEKISTHHOU
NaJIOYKOH U pa3iuTh B MPEIBAPUTEIBHO IPOHYMEPOBaHHbBIE YeThipe npooupku. [Ipodupky Ne 4 ¢
pacTBOPOM OCTaBUTh B KadeCTBE KOHTPOJBHOW (st cpaBHeHUs). BHectm B mpoOupky Ne |
HECKOJIbKO Kamelib KOHIIGHTPHUPOBAHHOTO pacTBOpa XJIOpHIa Kele3a, B mpooupky Ne2 —
HECKOJIBKO Karlellb HAacChIIIEHHOTO0 pacTBopa poAaHMIa Kaimus, B Hpobupky Ne3 — HECKOIbKO
KPUCTAIJIOB XJiopuaa Kamus. OCTOPOXKHO TepeMeNiaTh pacTBOPHI B MPOOUPKAX M COMOCTABUTH
MHTEHCUBHOCTU OKPACKU MOJyYEHHBIX PaCTBOPOB C LIBETOM MCXOJHOTO PacTBOpPA B KOHTPOJIBHOM
npooupke Ne 4.

PesynbraTel HaOmoneHM 3aHecTy B Tabd. 5.3, ¢popma koTopoi mpuBeneHa Huxe. COCTaBUTH
MOHHO-MOJIEKYJISIPHOE YpaBHEHHUE MPOBEACHHOM peakuuu. Hamucars BbIpakeHUE 11 KOHCTAHTHI
paBHOBECHSL.

Tabmuma 5.3 - Pe3ynpTaThl H3y4eHHs BIUSHUS KOHIICHTPAIIMU BEIIECTB HA CMEIIIEHNE PAaBHOBECHUS

N3smenenue Hanpasnenne

Ne JloGaBasiemoe

MHTEHCUBHOCTH OKPACKH | CMEIICHHUS PaBHOBECHS

POOHPKHU BEIIECTBO

(ocmabiieHue, yCUIICHUE) (BIpaBo, BJIEBO)
1 FeCl;
2 KCNS
3 KCl

®Popma otyetHocTH: OTUET MO BhILIENPUBEACHHOMN Qopme (1. 9.1)

3aanus 18 CaMOCTOSITEIbHOW PAOOTHI:

3ananme 1. B cocyzne emkocThio 2 11 cMemanu 1no 2 Mojib razoB A u B. Uepe3 25 ¢ B cocyne
octaiock 0,5 MO HEMpOpearupoBaBIIEro raza A. BeIYucianTe CpeHIO0 CKOPOCTh PEaKIINH.
PexoMenmaliny 1Mo BBINOJHEHHIO 3a7aHnsg 1 M HOATOTOBKE K JIabopaTopHOil padore. Brurumcianm,
UCXOJIHYI0 M KOHEYHYI MOJISIPHYIO KOHLEHTpauuu BemectBa A. OHa NOKa3bIBaeT, Kakoe
KOJIMYECTBO BEIIECTBA COJEPKUTCS B 1 11 cmecu:

CA),., = V(A 2 MO =1 Mons/n ;
\% 21
C(A), = V), _ 0,5 mome _ 0,25 Moub/1.

\% 21

Brrancinnm u3MeHeHre KOHIICHTPAIMK PearupyroIero BemecTra A:

AC(4)=C_(4)-C,, (A4)=0,25 monb/1—1 mons/1 =-0,75 moius/i.

CcX

AC(A4) _ 0,75 monb/n

Bbruncium CKOpOCTh peakiuu: v = —
AT 25¢

=0,03 monn/(nld).
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3aganue 2. CocTaBUTh BBIpAXKEHUE Il CKOPOCTH PEAKIIMKM B TOMOT'€HHOM CHCTEME:!

Na,S,05 + H,SO4 = Na,SO4 + SO, + H,O + S

PexoMeHmanmu 1o BBIMOJHEHHUIO 3aJlaHusl 2 W TOJATOTOBKE K JsaboparopHoit pabdore. Kax
YKa3bIBAJIOCh BBILIE, paccMaTpuBaeMasi pEaklMs OTHOCUTCA K CIOXHBIM, a €€ CKOpOCTb
ONpeAeNsieTCd CKOPOCThIO JIMMUTUPYIOUIEH PEAKIMU Pa3JIOKEeHHUSI THOCEpHOU KHUCIOThl H»S,0s.
[TosToMy MareMaTnuecKkoe BbIpaXKeHHUE JIsi CYMMApHOM CKOPOCTH PEAKIIMU MOXKHO 3alucaTh Tak:

v=kIC 50, -

3amanue 3. CoCTaBUTh KUHETUYECKOE YPABHEHHUE [ T€TEPOTC€HHON PEaKIIMU TOPEHUS YIJIs:
Cis) + 02 = CO; (.
PexoMenalinu Mo BBIMOJIHEHUIO 3a/IaHKs 3 M ITOArOTOBKE K J1a00paTopHOil padote. MaTeMaTHUeCKOe

BBIDAKCHUE CKOPOCTH Oyner uMmeTh Buj VY =k [Coz, TaKk Kak B BBIPAXEHHE JUIsI CKOPOCTHU

XUMHUYECKOM PCaK KOHIOCHTPALUH TBCPAbIX BCUICCTB HC BXOIAT.

3aganue 4. Onpenenutb, Kak H3MEHUTCA CKOPOCTb XMMHUYECKOW PEAKIMM IHpPHU IOBBILIEHUU
temriepatypsl ot 20 1o 50 °C, ecnu TemriepaTypHbIi KO3 PHUIIMEHT TaHHON PEakIuy PaBeH JIBYM.
Pexomenanmu mo BBIMTOJIHEHHIO 33/1aHUs 4 M IOJATOTOBKE K JabopaTopHou padote. Onpenenum
U3MEHEHHE CKOPOCTH PEeaKIy Py NoBbIeHNH Temreparypbl Ha 30 °C, ucnonb3ys
MaTeMaTh4YecKoe BeipakeHue npasuia Bant N'odda.

501—020 3
V50°c _V20°c [2 _V20°c [2 _V20°c [8’

T. €. CKOPOCTh PEaKIMH BO3PACTACT B BOCEMb Pa3.

3ananmue 5. MI3MeHeHHE KaKUX yCIOBUIN CITOCOOCTBYET CMEIICHUIO PAaBHOBECHS BIIPABO?

N204(m3) = 2N02(1—a3), AH =+232 KI[)K/MOJIB.

PexoMenmaliny 1o BBIMIOJHEHUIO 3aJaHUd S5 M IOATOTOBKE K J1abopaTopHoii pabdore. CoriacHo
npuniumny Jle-Illarense cMemneHno paBHOBECHSI BITPABO CIIOCOOCTBYET:

a) yBenuueHue KoHueHTpauuu NyOy;

0) ymenbiienue konneHTpanuu NO»;

B) TIOBHIIICHUE TEMIIEPATYPHI;

I') ITIOHM)KEHHE JaBJICHUS.
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KOHTDOHBHBIG BOIIPOCHI AJ14 CaMOIIPOBEPKU
1. Hanumure MaTeMaTH4eCKOE BBIPAXKEHUE CKOPOCTH IS CIEAYIONIUX PEaKIIHii:
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H, +Cl, - 2HCI;
2H, +0, - 2H,0;
CuO+H, - Cu+H,0.
2. Kak u3meHsaercs CKOpoCTh PEakliMu 2NO +0, — 2NO,
a) mpu yBenuyeHun koHueHtpanuu NO B ABa pasa;
0) npu ogHOBpeMeHHOM yBenuueHuH koHeHTpauuu NO u O, B Tpu paza?
3. UeMy paBHa KOHCTaHTa CKOPOCTH XHMH4YECKOW peakunu? KakoB ¢uzmueckuii CMBICT ITOM
BEJIMYUHBI?
4. Hamumure MaTeMaTU4YeCKOE BBIPAXKEHUE KOHCTAHThl XUMHUYECKOTO pPAaBHOBECHS IS
CIENYIOLIUX PEAKIUM:
N, +3H, ~ 2NH,;
2NO, « N,O,.
5. B kakyro CTOpOHY CMECTATCS PaBHOBECHUS
2C0+0, « 2CO, +568,48 KJIk ;
280, +0, « 2SO, +172,38 xJIx ;
2HBr « H, +Br, —59,83 k/Ix ;
2N, +0, « 2N,0 -56,90 xJIx
a) MpU MOHWKEHUU TEMIIEPATYPHI;
0) IIpY MOBBINICHUU TaBIICHUS?

JlaGopaTropHasi padora Ne6. IIpuroroBiieHue pacTBOPOB 3a1aHHOH KOHIIEHTPALMH

[{enab paboThl: MpUOOpPETEeHNE HABBIKOB MPUTOTOBICHUS PACTBOPOB PA3IMUHON KOHIIEHTPALUH U3
CyXO# conu uiu 60s1ee KOHIIEHTPUPOBAHHOTO PacTBOPA.

3amanue: [lpu moaroToBke K 1a00paTOPHON PabOTE U3YYUTh OCHOBHBIE TEOPETUUECCKUE CBEIACHHUS
¢ wucnoip3oBaHuem Jsureparypsl [1], [3] u3 m.7. O3HAKOMHUTBCS C TOPSAKOM BBITTOTHEHUS
nabopaTtopHoii paboTbl. COCTaBUTh KOHCIIEKT.

1. IlpuroToBUTH pacTBOp XJOPHAA HATPUS C 3aJaHHOM MacCOBOW JOJIEW CONHM pa30aBICHUEM
KOHILIEHTPUPOBAHHOTO pacTBOpA.

2. IIpuroToBuTh BOJHBIA PACTBOP XJOpHUAA HATPUSA U3 KPHUCTAJUIMYECKOM COJIU, OMPEACIHUTh €ro
MacCOBYIO JIOJIF0 U PACCYUTATh MACCy HABECKHU.

IlopsA1oK BEINOJIHEHUS:

1. IIpucomoenenue pacmeopa xiopuoa Hampusi ¢ 3a0aHHOU MACCOB80U 0oJell colu pazdbasieHuem
KOHYEHmMpUposanno2o pacmeopa. B MepHBIM UUIMHADP HAIUTh PACTBOP XJIOpUIA HATPUS U
apeomeTpoM (cMm. puc. 6.1) ompenenuth ero IUIOTHOCTh. Ilo cmpaBo4HOW TabiHMIE HANUTH
KOHIIGHTpAIlMI0 HUCXOJIHOTO pactBopa (B % mo Macce). Paccuurtarb, CKOJNBKO MUJUIHIIUTPOB
HCXOJIHOTO pacTBOpa M BOJBI CleNyeT B3ATh s npurotosieHus 250 mu 5% pactBopa. Bony
OTMEPUTH IIWIMHAPOM M BBUIUTH B MEpHYIO KonOy oO0bemom 250 wmu. McxomHselii pacTBOp
MOBAapPEHHOMW COJM OTMEepUTh muiauHApoM Ha 100 M u BIUTH B K00y ¢ Bojoid. PacTBop B kombe
nepememaTh. LIUITUHAP OMONIOCHYTh HEOOJIBIIMM OOBEMOM pacTBOpa U3 KOJIOBI, KOTOPBIN 3aTeM
MIPUCOCIUHUTH K 0OIIel Macce pacTBopa B KoOJoe.
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Puc. 6.1. Apeomemp u omcuem no ezo wkane

[TpoBepuTh IMIOTHOCTh M KOHIIEHTPALMIO IMOJIYYEHHOTO pacTBopa. PaccumTaTh OTHOCHTEIBHYIO
OIIUOKY Ogry:

Somn = —a e 100 %,
w

r7e W — 3a7aHHast KOHIEHTPAIUS; Wyker- MTOTYICHHAS KOHIICHTPAITHS.
CnenaTh pacyeT MOJIIPHOM KOHIIGHTPAIMM OSKBUBAJCHTOB IPUTOTOBJICHHOTO PacTBOpA.
Pesynbrarts! 3anucath Tadi. 6.1.
Tabmumua 6.1 - OneITHBIE JaHHBIE
Paccuurannsie
MacCChbI
KOMIIOHEHTOB, T'

DKCTepuMEHTAIbHbIE
KOHICHTPAL[HN

3

6OTH?

%

3aJaHHaA

ITmoTHOCTE
JKCIIepUMEHTAIILHAS, P,

MaccoBast moms, @ %
III0THOCTD p , KT/M

NaCl H,O Wyken c(B) Coxs(B)

2. [Ipuecomognenue 8600H020 pacmeopa Xaopuod HAmpus U3 KPUCMALIUYECKOU COIU, ONPEOeIeHUE €20
Mmaccosoti donu u pacuem nagecku. [10TydUTh HaBECKY COJIM XJIOpUJa HATpUs y IPENoiaBaTes.
[Ipu oMoy BOPOHKH MEPEHECTH JAaHHYI0 HABECKY B MEpPHYIO KOOy eMKOCThIo 250 M.
OOMBITh BHYTPEHHIOIO 4aCTh BOPOHKM HEOOJBIINUM KOJIMYECTBOM BOJbl. PacTBOpUTE coulb B
BoJIe. 3aTeM, 00aBisis BOAY HEOOJBIIMMHU MOPIMSIMHU, JOBECTH YPOBEHb BOJBI B KOJ0O€ 10
METKH, 3aKpBITh KOJOY MPOOKOW M TIIATENbHO NEepeMellaTh, IEpeBOpauuBas BBEPX JTHOM.
3aMepuTh IUIOTHOCTh MOJyYEHHOIO pacTBOpa apeoMeTpoM. [l 3TOro pacTBop MEpPENIUTh B
MEPHBIM LHUIWHIP. YPOBEHBb JKUJIKOCTH JOJDKEH OBITh HIDKE Kpas IMIWHIApa Ha 3-4 cMm.
OCTOpOKHO OIlyCTUTE apeoMeTp B PpacTBOp. ApeoMeTp HE JOJKEH KacaTbCsi CTEHOK
mmHApa. OTCYET IUIOTHOCTU IO YPOBHIO JKUAKOCTH IPOU3BOAMTE CBepXy BHHU3. Ilo
crpaBoyHOW Tabnuie [3] HalaWTe W 3amUIIMTE MaccoBylo oo (B %) pacTBopa,
OTBEYAIOLIYI0O ATOM IJIOTHOCTU. PaccumTaTh KOJIMYECTBO XJIOPUAA HATPHUs B3STOTO JUIs
npurotosieHus 250 M pacTBopa.

®opma otyetHOoCcTH: OTUET MO BHIMIETPUBEACHHON Qopme (1. 9.1)

3amaHus 11 CaMOCTOSITENbHOM paOOThL:

3apanme 1. IlpuroroButs 0,5 1 20% pactBopa H,SO4, HCX04 U3 KOHIIEHTPUPOBAHHOTO
pacTBOpa, MIOTHOCTH KOTOporo 1,84 r/cv’.

PexoMeHmanuy 0o BEINOJHEHUIO 3aJaHMs 1 ¥ MOATrOTOBKE K J1a00paTopHOM padorTe:

[To cmpaBouHO¥ Tabiuile HAXOAMM, 4YTO TIUIOTHOCTH 1,84 r/em’ COOTBETCTBYET KHCIIOTA C

3
conepxanueM 96% H,SO,, a 20% pacTBOpy COOTBETCTBYET KHCIIOTA C INIOTHOCTHIO 1,14 T/cm”™.
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Berancium KoamdecTBa MCXOAHOW KHUCIOTHI M BOJABI TPEOYIOIMIMECS ISl TONMYYEHUs 3aJaHHOTO
o0wvema pactBopa. Macca ero cocrapmusier 500 - 1,14 = 570 r, a conepkanue B HeM H,SOy4 paBHO
570[20=114 N
100
Berancnmm, B kakoM 00bemMe ucxoaHou 96% kucnotsl coaepxkutcs 114 r H,SOy:
1 mut ucxoaron kucioThl coaepkut 101,84 (0,96 T H,SO4

X MJI UCXOAHOM KUCIOTHI coaepkut 114 r H,SO4
x:—114 =64,6 =65 Mn
10,84 0,96
Takum oOpazom, misa npurorosienus 500 mi 20% pactBopa H,SO4 HeoOxoaumo B3sTh 64,6
M 96% pacTtBopa.
KonudecTBO BOABI OompenemnseTcs Kak pa3HOCTh BECOB MOJYYEHHOTO MCXOJHOTO pacTBOpa, a
umenno 500(1,14 —64,6(1,84 =450 r unu npubnauzurensHo 450 M1, €M CYUTaTh, 4TO 1 MIT BOJBI
BecuT 1 T.

3ananue 2. [IpuroToBUTH BOJHBIA PACTBOpP XJIOpUZA HATpUA U3 CyXoil cosu. Omnpenenurtb
MacCOBYIO JIOJIIO MOJYYEHHOI'O0 PaCTBOPA U pacCUYUTATh MACCy HABECKH.
PexoMeHnaanuy 1o BbINOJIHEHUIO 3a/1aHus 2 U NOJrOTOBKE K JabopaTopHoil pabore:

[IycTh IIOTHOCTH MPHUIOTOBIEHHOTO pacTBOpa xiopupa Hatpus p=1,0053r/cm’. Dro
cootBercTBYeT 1% KOHIeHTpauuu pactBopa. CnenosarensHo, B 100 r pacTtBopa comepxutcs Ir
NaCl. Onpenenum maccy 250 M pactBopa

m=v[p=250[1,0053 =201,315

Ucxons, uz toro, uto B 100r pactBopa comepxkutcs Ir NaCl, y3naem ckosnbko rpamm NaCl
coaepxutcs B 201,315t pactBopa:

100 r pacTBOpa - 1 r NaCl
201,315 r pactBopa - x r NaCl
x= 201315 _ 2,0131r NaCl

Takum o6pa3om, Obuta B3saTa HaBecka NaCl maccoit 2,0131 1.
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KoHTpoabHbIE BOIPOCHI 1151 CaMONIPOBEPKU

1. Yro Takoe pacTBOpHI?

2. IlpuBenute KIaccuuUKaIUiO paCTBOPOB.

3. Kakue criocoObl BEIpakeHUs! KOHLIEHTPALM PaCTBOPOB CYIIECTBYIOT?
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4. CdhopmynupyiTe 3aKOH YKBUBAJICHTOB JIJIs1 PACTBOPOB?
5. Kak nmpuroToBuTh:
a) 5% pactBop xnopuna HaTpus maccout 200 r;
0) 2M pacTBOp CepHOI KHCIOTH 00BeMoM 1 T;
B) 2H pacTBOp CepHOM KUCIOTHI 00BeMOM 1 1.
[IpuBenuTe COOTBETCTBYIOLIUE PACUETHI.

JlaGopaTropHasi padora Ne7. M3yueHne 3JIeKTPOJUTHYECKON TMCCONUALUM U PeaKIuil B
pacTBoOpax 3JIEKTPOJIUTOB

ﬂe)’[b [ZaGOTBII PAa3sBUTUC HABBLIKOB TMPOBCIACHUA HpOCTCﬁH.IGI‘O XUMHUYCCKOI'0 SKCIICPpUMCHTA,
U3ydeHHEe XapaKTepa AUCCOIHMAIMN THIPOKCHIOB, TOBEICHHS WHIANKATOPOB B Pa3IMYHBIX CpeAax,
HAOIO/ICHUE CMEIICHHSI PAaBHOBECHUS B PACTBOPAX »JJICKTPOJMTOB, HCCIEIOBAaHUE IMPOIIECCOB
00paTUMOT0 U HEOOPATUMOTO THAPOITN3a COJICH.

3amanwme: [lpu moaAroToBKe K 1a0OpaTOpHON pabOTEe M3yYUTh OCHOBHBIE TCOPETUICCKUE CBEACHUS
C UCoJIb30BaHueM Juteparypsl [1], [3] u3 n.7:

1. 3yunTh XapakTep 3JIEKTPOJIUTHYECKON TUCCOMAIINA THIPOKCHIOB.

2. I3yunTh paBHOBECHE U €T0 CMEIIEHUE B PACTBOPAX CIAOBIX 3JIEKTPOIUTOB.

3. U3yuuTh peakuu B pacTBOPaxX JIEKTPOJIUTOB.

4. I3yunTh OKpacKy KHMCIOTHO-OCHOBHBIX HHIMKATOPOB B PA3JIUYHBIX CPElax.

5. V3yunTh peakiuio cpelbl B pacTBOpax CICAYIOIIMX COJEH: XJIOpHIa aJIOMUHUS, KapOoHaTa
HaTpuy, XJIOpuaa Kajaius, aliertata aMMOHH.

6. M3yuuTh mONHBIN (HEOOpAaTHMBIH) THUAPOIU3 COJIEW IS Cioy4as, KOTJa B pacTBOpe
OJTHOBPEMEHHO MPHUCYTCTBYIOT JIBE COJIU: XJIOPH/I AIFOMUHUS U KapOOHAT HATPHSL.

O3HaKOMUTBCS C TTOPSIIKOM BBIMIOJTHEHHUS JTabopaTopHO# paboThl. COCTaBUTh KOHCIIEKT.

[Tops10K BEITTOJHEHUS
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1. HU3yuenue xapaxmepa 31eKmMpoIumuueckol ouccoyuayuu euopoxcuoos. B nBe mpoOHpku

BHecTd 1o 10 kamens 0,5H pactBopa: B nepByto — ZnSQOy4, Bo BTOpylo — NiSOs4 M B KaxkIyro

no6aBuTh mo 3 karum (Mo oOpa3zoBaHus ocaakoB) pactBopa mienoun NaOH. Omnpenenutsb

XUMHUYECKHI XapakTep 00pa3oBaBIIMXCS THUAPOKCUAOB. IS 3TOTO Ocagkud pa3feluTh Ha JBE

4acTH, K OJHOM 100aBuThH pactBop kuciaoTel HCI, a x apyroit — u30BITOK pacTBopa IIEI04H (10

pacTBOPEHUS OCAJKa).

2. HM3yuenue pasnosecus u e2o cmeujenus 6 pacmeopax crabwvix snekmpoaumos. a) B nBe

npobupku BHectH 1o 8—10 kamens pactBopa ykcycHoil kucinorsl CH3;COOH u mo 1 xame

METUJIOBOTO oOpaHkeBoro. Jlo06aBuUTh B OAHy MNpoOMpKy 2-3 KpuUCTala arerata HaTpus

CH3COONa. Ilepememats. CpaBHHUTB IIBET PacTBOPOB B MpoOupkax; 0) B aBe mpobupku BHECTH

o 4-5 kanenb pactBopa rumapokcuaa ammonus NH,OH u no 1 xamie gpenondranenna. [o6aBuTh

B oaHy mnpoOupky 2-3 xkpucramia xiopuaa ammonusi NHuCl. Ilepememats comepxumoe

npoOupku. CpaBHUTH IIBET PACTBOPOB B MPOOHUPKaAX.

3. Uzyuenue peaxyuu 6 pacmeopax snekmpoaumos. a) B npooupky BHecTu 8—10 kamenb xiopuaa

Oapusi 1 100aBUTH TakoH ke o0beM cyib(dara HaTpus. 6) B mpoOupky k 4-5 kamisaMm pactBopa

kapOoHaTa HATpus NO0OAaBUTh TaKOE€ K€ KOJIUYECTBO XJIOPOBOJOPOIHOW KHUCIOTHL. HabmomaTh

BbIJIEJICHHE Tra3a.

4. U3yuenue oKpacku KUCIOMHO-OCHOBHLIX UHOUKamopos. B Tpu npoOupku Hamuth 10-15 kamens

JUCTHJITMPOBAHHOM BOJABI M J100aBUTH: B MEpBYIO0 — | Karuio JlakMyca, BO BTOpylo — 1 Karuio

¢denondranenna, B TpeThio — 1 Kammo Metwiopamxka. Habmoaare okpacky HHAMKATOPOB. 3aTeM B

Tpu apyrue npoOupku HamuTh 1o 8—10 kamenb comsiHod kucinotel HCl m BHecTn mo 1 karute

pacTBopa JlakMmyca, MeTuWJopaHxka, ¢eHondTanenHa. HabmonaTb U3MEHEHHE OKpPacKu

WHIUKATOPOB. 3aTeM B CleAyolue Tpu mpoOupku HamuTh 1o 8—10 kamenp menoun NaOH. B

NEPBYIO BHECTH | KaIlIo JJakMyca, BO BTOPYIO — 1 Karullo METHJIOpaHXa, B TPEThI0 — 1 Kamio

dbenondranenna. HabmonaTe n3MeHEHNE OKPACKU HHIUKATOPOB

5. Mzyuenue peaxyuu cpeodbl pacmeopos HeKOmopuvlx cojel. B mATh TpoOWPOK HAIUTh
JTUCTUJUTMPOBAHHON BOIBI 1/3 oObema M m00aBUTH 2-3 Kaluld pacTBOpa JIAKMyca, NEepeMeIIaTh.
OnHy mpOOUPKY OCTaBUTh B KAauyeCTBE KOHTPOJILHOH, a B OCTajbHBbIE JOOABUTH IO OJHOMY
MUKPOILIATENI0 KPUCTAIJIOB CIEAYIOIIUX COJICH: B MEPBYIO0 — XJOPUAA IIOMHHUS, BO BTOPYIO —
KapOoHaTa HATpHs, B TPEThIO — XJIOpHUJA Kallks, B YETBEPTYIO — arjerara amMmMmoHus. [lomydeHHbIe
pe3ynbTarhl BHECTH B Tabnuny 7.1. Ilo u3MeHeHHI0 OKpacku JaKkMyca CIenaTh BBIBOJ O PEaKIUU
CpeJbl B paCTBOPE KaXKJ10M COJNH.

Ta6muma 7.1 - Peakiust cpenbl B pacTBOpax cojiei

YpaBHeHHE peakiuu B
MOJIEKYJISIPHOU U
MOHHOH hopmax

pH
pacTBopa

Ne dopmyna Oxkpacka Peaxrust
npOOUPKU coJu JaKMyca cpensl

6. Uzyuenue noanoeo (Heobpamumoeo) sudponusa coleti. B mpoOUpKy BHECTH 1o 6—8 Kamenb
pacTBopa XJIOpuUJa aJIIOMMHMSI M TakoH ke o0beM pacTBopa KapOoHaTa Hartpusi. OTMETUTH
BBIJICJICHHE TY3bIPbKOB M BbINIAJIEHUE oOcajaka. HamucaTh ypaBHEHHME THAPOIHM3a B IMOJTHOW U
COKparieHHou Gopme.

®Popma otyetHocTH: OTUET MO BhILIENPUBEACHHOHN Qopme (1. 9.1)

3a/iaHus I CaMOCTOSITeNIbHON paboThI:

3ananue 1. O0bsIcHUTE, KaK MOKHO TOHU3UTH KUCIOTHOCTh PACTBOPA YKCYCHOW KHUCIOTHI?
PexomeHganmu no BRIMOJHEHHUIO 3a71aHus | ¥ MOATOTOBKE K 1abopaTopHoit padote. Jls ykcycHO#
KHCJIOThI BBIPAKEHUE KOHCTAHTHI IUCCOLUALINA UMEET BH/]T

[CH,cO0™ | H" |
[CH,COOH]
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bnaromaps ToMy, dYTO KOHCTaHTa JAMCCOLMAIIMM CJIA0Oro BJEKTPOJIUTa MpPU JaHHOU
TEMIEPATypE — BEIUYMHA IIOCTOSIHHAs, MOXHO MCKYCCTBEHHO M3MEHATh KOHLEHTpPALUU
OTACNBHBIX HMOHOB B pactBope. Ecnum yBemnunth KoHueHTpauuro CH;COO™, To B cuiy
NOCTOSSHCTBA K  KOHIIEHTpalus MOHOB BOJOpPOJA JOJDKHA IOHM3UTHCS. YBEIUYEHUS XKe
koH1eHTpanuu noHoB CH3;COO™ M0OXHO TOOUTHCS OYEHB MPOCTO: MPUOABUTH K PACTBOPY XOPOIIIO
PacTBOPUMYIO COJIb YKCYCHOM kucioThl, Hanpumep CH3COONa.

O06 3TOM MOXXHO CYIUThH IO M3MEHEHHMIO OKpacku mHaukartopa. Eciu B pactBope CH3;COOH
METHJIOPAHK MMEIl KPaCHYI0 OKPAcKy, TO Toclie T00aBIIeHUs alleTata HaTpUs WHAUKATOP MPUMET
OpaHXXEBYIO OKPACKYy.

[TonoOHBIM ke oOpa3zom npu npubdasinennu k pacrBopy NH4OH kakoit-HHOyap aMMOHMIHOM
conu, Hanpumep NH4Cl, monmxkaercs koHueHtpauuss noHoB OH™, T. €. MIETOYHOCTH pacTBOpA.
[TosTomy okpacka nHAMKaTOpa peHoNPTaIenHa H3MEHUTCS C MAJTMHOBON Ha OECLBETHYIO.

3aganme 2. Hamummre B MOJEKYIIpHOW U HOHHO-MOJEKYISIpHOW (opme peakuuu
B3aUMOJICUCTBUSI Mexay cienyromumu BemectBamu: a) BaCl, u NapSOy; 6) Nap,SOs; u HCI; B)
CH;COOK u H,S04; 1) KOH 1 HCI.
PekoMenganuy 1mo BHINOJHEHUIO 3aJlaHUsl 2 ¥ MOATOTOBKE K JiabopaTopHou pabore. OOMeHHbIE
peaKuuu MEXIy SJICKTPOJIUTAMHU SIBISIFOTCS MPAKTUYECKH HEOOpATUMBIMH M HUIYT JO KOHIIA B
cimydae 00pa3oBaHUsI MaJIOPACTBOPUMBIX, CIIA00IUCCOIMUPYIONINX M Ta3000pa3HBIX COCITUHECHUM.
IIpu cocraBieHUM MOJIEKYJISPHO-UOHHBIX YPaBHEHHMM peaklUil Hal0 IIOMHUTbL O TOM, 4YTO
MaJlopacTBOPUMBbIE, CIA00JUCCOLMUPYIONIUME M Tra3000pa3Hble BEIIECTBA 3alMCHIBAIOT B BUJIE
MOJIEKYJI, @ CHIIbHBIE 3JIEKTPOJIUTHI — B BUJIE TEX MOHOB, HA KOTOpPbIE OHU AUCCOLMUpPYIOT. Mcxons
U3 BBIIIECKA3aHHOTO, PEaKIUU B3aUMOJCHCTBUS MEXAY Ha3BaHHBIMU BEIECTBAMHU B
MOJICKYJISIPHOM M HOHHOM BHJIaX 3aIHIIYTCS CISAYIOIINM 00pa3oM:

a) mosiekyisipHoe ypaBHenue peakuuu: BaCl, + Na,SO4 = BaSO41 + 2NaCl,
COKpalIeHHOE HOHHO-MOJIEKYJIApHOE ypaBHeHue: Ba’" +SO; =BaSO, | ;

0) MonexyisipHoe ypaBHeHue peakiuu: Na,SO3 + 2HC1 = 2NaCl + SO, + H,0,
COKpAILIEHHOE HOHHO-MOJIEKYJIIpHOE ypaBHeHue: SO;” +2H* =SO, t +H,0;

B) MousiekyisipHoe ypaBHenue peakiuu: 2CH;COOK + H,SO4 = K;,SO4 + 2CH3COOH,
COKpalIeHHOE HOHHO-MOJIeKypHoe ypaBHeHne: CH,COO™ +H" =CH,COOH ;

r) mosiekyssipHoe ypaBHeHnue peakunn: KOH + HCl = KC1 + H,0,
COKpaIlleHHOE HOHHO-MOJIeKyJIsHoe ypaBHenue: OH — + H ¥ = H,0.

3amanue 3. Beruucints pH pacteopa, ecim [H'] = 0,0001 = 10~ mos/m.
Pexomenmanuy no BEIDOJHEHHIO 3aaHusl 3 U IIOATOTOBKE K J1adopaTopHOil paboTe.
[H']=0,0001 = 10~* mons/n. pH = —1g10~* = 4. CnenoBarensuo, pH = 4.

3aganue 4. CocTaBbTe MOJIGKYISIPHOE W MOHHOE ypaBHeHus ruiponusa coneit: a) K,COs;; 0)
CuCl,; B) Pb(CH3COO),.

PexoMeHnaImm 1o BRIMOJHEHUIO 3a7aHusl | U MOATOTOBKE K JabopaTtopHoit pabore. a). KapOonar
kamst Ko,CO3 — cosb ¢1aboif MHOTOOCHOBHOM KHCJIOTBI M CHJIBHOTO OCHOBaHHs. AHHOHBI CO;

CBsI3BbIBAasE BOJOPOJHBICE HMOHBI BOABI, oOpa3ytor anuoHel HCO;, a nHe monekynsl H,CO;. B
OOBIYHBIX YCIOBUSAX THAPOJIM3 UET 1O MEPBOM CTYIEHH, COJIb TUAPOIU3YETCS 10 aHHOHY. MoHHO-
MOJIEKYJIIPHOE YPaBHEHHE TUIPOTIU3a

COZ + HOH = HCO; + OH™

UM B MonekynsapHoii popme K,CO3 + H,O = HCO; + KOH.
B pactBope mosBnsiercs u30bITOKk MOHOB OH™, mostomy pactBop K,CO; mmeer mienouHyro
peakuuto pH > 7.
0) Xmopuna Meau — coib ci1aboro MHOTOKHCIOTHOTO ocHOBaHHMS Cu(OH)2 W CuiIbHOM KHCIOTHI
HCI. B nannom ciydae karuoHbl Cu’* CBS3BIBAIOT THAPOKCHIIBHBIE HOHBI BOJIBI, 00pa3ysl KAaTHOHBI
ocHoBHO# comm CuOH". Oo6pazosanue mosekysn Cu(OH), He mpoucXoauT, Tak KaK MOHBI CuOH"
JTUCCOLMUPYIOT Topa3no TpyaHee, yem Mosiekyiasl Cu(OH),. B 0OBIYHBIX yCIOBUSX THAPOJIN3 UACT
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no neppoit cryneHu. Conp CuCl, runponusyerca no kaTuoHy. MOHHO- MOJIEKYJISIpHOE YpaBHEHHUE
THAPOIN3a

Cu** + H,O = CuOH" + H" wim

B MoJekyssipHoit (hopme CuCl, + H,O =CuOHCI + HCI.

B pactBope mosiBisieTcsi M30BITOK MOHOB BOJOpona, modtomy pactBop CuCl, mmeer Kuciyro
peakuuo (pH >7) .

B) AleTaT CBHMHI[@ — COJb CJIa00ro MHOTOKHCIOTHOro ocHoBanusi Pb(OH), u cnaboit
oaHoocHoBHOM kucinoTel CH3COOH. B nanHOM ciydae mapajuiesibHO MPOTEKaoT JBa Mpolecca:

Pb>" + H,O=PbOH" + H'; CH,COO~ + H,O= CH,COOH + OH".
HNoHHO-MONEKYIIIpHOE YpaBHEHUE

Pb** + CH,COO~ + H,0 = PbOH" + CH;COOH wsm

B Mosiekyssipaoit hopme Pb(CH3COO), + H,O = PbOHCH;COO + CH3COOH.

Peakuus pactBopa Pb(CH3COQ), 3aBHCUT OT OTHOCUTEIBHOM CHJIBI KHUCJIOTHI M OCHOBAHUA,
obpasyromux conb. Ecnu Kiyen = Kocy, TO KATHOH U @aHWOH THUAPOJIU3YIOTCS B pPaBHOW CTETICHH U
peakiust pactBopa Oyner HeitpambHol (pH = 7). Ecmu Kaen < Koews, TO THIPOIH3Y
MIPEUMYIIECTBEHHO MOABEPTaeTCs aHUOH COJIM M peakIlus pacTBopa Oyzaer cinadomenounoi. Ecmu
Kiuen > Koey, TO KaTHOH COJHM THUAPONM3YETCS B OOINBIICH cTermeHu, yeM aHuoH. [loaTomy B
paccMaTpuBaeMoOM Cilydae peakiiysi pacTBOpa cliaboKUCasl.

3ananme 5. Kakue mpomaykTel 00pa3yroTcss mpu cMmemuBaHuM pacTtBopoB coseil Fe(NOs); u
Na,CO3? CocTaBbTe HOHHO-MOJICKYJISIPHOE M MOJIEKYJISIPHOE YPABHEHHUE PEaKIINU.

PekoMeHIaIMM 10 BBIMOJIHEHUIO 3aJIaHUd 2 W TOATOTOBKE K jJaboparopHoit pabore. Comb
Fe(NOs3); runponusyercs no katuony, a Na,COs — 1o aHuOHY:

Fe’" + H,0 = FeOH*" + H';

CO;> + H,0 = HCOy + OH".

I'uaponus 3THX coneil 0OBIYHO OrpaHHYMBACTCS MEPBON CTYNeEHbI0. [Ipu cMemmBaHUM pacTBOPOB
stHx coneit norsl H' u OH ™ B3amMozelcTByIOT, 06pa3ys MOJNEKyIbl CIaboro 3IeKTPONuTa. DTO
IPUBOJUT K TOMY, YTO YCHJIMBACTCS THIPOJIN3 KaXI0H U3 colieil 10 oOpa3oBaHMs OCajKa M rasa:
Fe(OH); u CO,. MoHHO-MOJIEKYJISIPHOE YPABHEHUE UMEET BU/I:
2 Fe + 3C0;” + 3H,0 = 2Fe(OH);! + CO,t.
MouekynsipHOE ypaBHEHHE UMEET BU:
2Fe(NO3); + 3Na,CO;3 + 3H,0 = 2Fe(OH)31 + 3CO,t + 6NaNO:s.

OcHoBHag auTeparypa

1. TI'munka, H. JI. O6mas xumus : yaeOHuk mis O0akanaBpoB / H. JI. ['munka. - 19-e uzn., nepepao.
u pon. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kKypc)

2. BappansH, M. A. Xumus : 1a00OpaTOpHBIH MPAKTHKYM JUIsl TEXHUYECKUX HaIpaBICHUN
noaroToBku OakanmaBpuata / M. A. Bappansu, C. @. Jlanuna/ nmox pen. M. A. Bapnausu -
bparck : bpl'VY, 2015. - 154 c.

3. Pycuna O.b. Xumusi: MeToau4ecKue ykKa3zaHUs [Js MOATOTOBKHM CTYIAEHTOB K TEKYLIEMY H
utoroomy koHrtpoito. — bparck: 'OY BIIO «bpI'¥», 2012. — 155 c.
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KoHTposibHbIE BOIPOCHL ISl CAMOIIPOBEPKHU
1. B yeM cyniHOCTh TE€OPUHU SIECKTPOIUTUUECKON AUCCOLUALINN ]
2. YUto Takoe CTeneHb IEKTPOJUTUYECKON JUCCOLHAIIU?
3. Ha xakue rpynmsl YCIOBHO JENAT HJIEKTPOJIUTHI IO BEIMYHMHE CTENEHHU JUCCOLMAIUU?
[IpuBenure mpuMepsl NPEACTABUTENECH TUX IPYILIL.
4. Bo3aMOKHa JIK peakiusi MKy THAPOKCUIOM HATPUA U XJTOPUAOM Kaus?
5. YKaxuTe peakiuio cpeibl pacCTBOPOB CIEAYIOMIMX COJICH:
a) cynab(dara HATpus;
0) xapOoHaTa KaJus;
B) xjopuaa xenesa (I11);
r) TOpUIa AMMOHHUSL.
6. Kaxkoii mporiecc Ha3pIBaeTCs THIPOIA30M?
7. IlpuBenuTe MpUMEpHI COJICH, MOABEPTAIOLINXCS THAPOIU3Y: a) M0 KaTHOHY; 0) 10 aHHOHY; B) U
110 KaTUOHY, U 110 aHUOHY?
8. O0OBscHUTE, TTOUEMY MPOIIECC THAPOIIM3a HE MPOUCXOIUT B PACTBOPAX COJICH, 0Opa30BaHHBIX
CUJIbHBIMH 3JIEKTPOJIUTAMU?
9. Kakue ¢axTopsl BIUSIOT Ha MpOIecc THApoIn3a’?
10. IlpuBeaute mpuMep peakuu HEOOPATUMOTO THAPOJIH3a, TPOTEKAIOIIETO TIPH OJTHOBPEMEHHOM
IIPUCYTCTBUU B PACTBOPE ABYX COJICH.

JlaboparopHas padora Ne§. U3yuyeHHe OKUCINTEIBLHO-BOCCTAHOBUTEIbHBIX peaKkIuii

Llenb paGoThl: pa3BUTHE HABBIKOB IPOBEIEHHS IMPOCTEHIIEr0 XUMHUYECKOTO HKCIEPUMEHTa,
M3Y4YECHHUE OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB 3JIEMEHTOB B HU3IICH, IPOMEXYTOUYHON U
BBICIICH CTENEHSAX OKHUCIICHHMs; BIUSAHMS CPEIbl HA XAPAKTEP OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

3amanwme: [Ipu moaroroBke k mabopaTopHOI pabOTE U3YYUTh OCHOBHBIC TEOPETUUCCKUE CBEIACHUS
¢ wucnoib3oBaHueM Jureparypsl [1], [3] u3 n.7. O3HaKOMHUTBCS C MOPSIAKOM BBINOTHEHUS
nabopaTopHoi paboTel. COCTaBUTh KOHCITEKT.

1.M3yunTh OKHCIMTEIBbHO-BOCCTAHOBUTEIBHYIO JIBOHCTBEHHOCTb COCIMHECHUN CEpbl B

TIPOMEKYTOUYHOMN CTENIEHN OKHCTeHus S .
2. N3yuuts BnusiHue pH cpenbl Ha XapakTep BOCCTaHOBJICHUS IEPMAHraHaTa Kalusl.
3. M3ydyeHue peakuuu Woauaa Kajaus ¢ IepoOKCUAOM BOAOPOA.
4. I/I3yquHe IIOBCACHUA OpFaHI/I‘-I€CKI/IX BCIICCTB B OKUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/ISIX.

TlopsiiOK BLIMOJHEHNA:
1. M3yuenue oxuciumenbHoO-860CCMAHOBUMENLHOU O0B0UCMEEHHOCU COeOUHeHUll cepvl 8

npomescymounoii cmenenu oxucienus S . B mepBylo IpoGHpPKY ¢ PacTBOPOM JHXPOMATA KAIHs
K>Cr,O7 u BO BTOpyIO ¢ pactBopoMm cyiabpuaa Hatpus Nap,S BHECTH MO HECKOJIbKY Kamenb 2H
CEPHOM KUCIIOTHI U 110 2-3 Mukpommatens cyabdura HaTpus Na,SOs;. OTMETUTD, KaK U3MEHUJIACh
OKpacka B IepBOi MpOOUpPKe ¥ TOMYTHEI JI PacTBOP BO BTOPOIi podupke?

2. Uszyuenue enusnus pH cpedvl na xapaxmep eoccmaHosleHusi nepmaneanama xaius. B Tpu
npoOUpPKU BHECTH MO 3-4 Karuld pacTBOpa MepMaHraHara kanus. B onny npoOupky n1o0aBuTh 2-3
KaIlJIi 2H pacTBOpa CEpHON KHUCIIOTHI, BO BTOPYIO JOOABUThH CTOJBKO K€ BOJABI, B TPETHIO — CTOJIBKO
e pacTBopa 1mesioud. Bo Bce Tpu mpoOUpPKH BHECTH MO JIBa MHUKPOIIIATENST KPUCTAIUINYECKOTO
cynb(uTa HATpUsA W TEpeMeIIaTh PacTBOPHI 10 MOJHOTO PAaCTBOPEHHS KpucTaioB. Yepes 3-4
MHUHYTBI OTMETHTh U3MEHEHHE OKPACKH pAaCTBOPA BO BCEX TPEX CIydasx.

3. M3yyums peaxyuu uioouda xaius ¢ nepoxcuoom 6ooopoda. K pacTBopy uoamma Kaus,

MOJKHCIEHHOMY CEpHOM KHMCIOTOW, MpuOaBuTh 1-2 Kamm pacTBopa mepokcuaa Bogopona. Jlms
KAKOTO BELIECTBA XapaKTEpHA MMOSABUBLIASCSA OKpackKa?

4. H3yuumb noseoeHue opeaHudeckux 6ewecms 8 OKUCIUMENbHO-860CCMAHOBUMENbHBIX PEaKYUsX.
B mpobupky c pactBopom mguxpomarta kamus K,Cr,O; (5-6 kamenb) BHecTH 2-3 Karu
KOHILICHTPUPOBAHHOM CEpHON KHUCJIOTHI MIOTHOCTHIO 1,84 M’ u 4-5 Karemb 3THIOBOTO crupTa
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C,Hs0H. OTtmeTuTh M3MEHEHHE IIBETA PACTBOpPA U TMOSBICHHUE CIEHH(PUIECKOTO “‘I0JI0YHOTO”
3araxa, IpUCyILIero ykcycHomy anpaeruny (aneransaerun) CH3CHO.

®opma otyetHocTH: OTUET MO BhILIENPUBEACHHOMN Qopme (1. 9.1)

3aJaHuA I CAMOCTOSITEIbHOM paOOThI:

Bamanue 1. Kakue cBoiicTBa MOKET IPOSIBIATH HOH Mapranua Mn*’ ?

PexomeHmanmu mo BBIMTOJIHEHUIO 33/1aHUsl | ¥ TOATOTOBKE K JabopaTopHO paboTte. Mapranert
Mn*’ B mepmaHraHar-uoHe MnQO, HE MOXKET OTJaBaTh HJIEKTPOHBI, TAK KAK HMECT 3aBEPIICHHYIO

BOCHMHDIIEKTPOHHYIO 000104Ky 15°25°2p°35*3p°45°3d° . OH MOKET TOIBKO IPUHUMATh
3EeKTPOHBI: Mn"" +5¢ - Mn™. [ToaTOMY nepMaHraHarT-uoHbl MnO, MOTYT BBICTYIIATh TOJHKO B
pOIIU OKUCIUTENA.

3aganue 2. Kakue cBolicTBa MOT'YT IPOSBIIATE HOHEI cephl S~ u S™ ?
PekoMeH/IaIMH 110 BBIMOJIHEHUIO 3a/IaHusl 2 | TIOJITOTOBKE K JiaboparopHoit padore. Cepa S B
MoJiekysie H,S He MOXKET IPUCOEANHATD JIEKTPOHBI, TAK KAK MMEET 3aBEPLUICHHYIO

BOCEMHDIIEKTPOHHYIO 000104UKy 1s°25°2p°3s°3 p°®. OHa MOKET TOJBKO OTAABATH SJIEKTPOHBL:
S2-2¢ - S°. CnienoBarenbto, H,S MOXKET BBICTYNATh TOJIBKO B POJIM BOCCTAHOBUTEIIS.

Cepa S™ B mMosiekysie SO, UMeeT JIIEKTPOHHYIO KoH(HUrypamio 1s°2s”2 p®3s*3p*. Takoe
3JIEKTPOHHOE CTPOEHHE MO3BOJISET €l M MPUHUMATh, U OTAABATh JJIEKTPOHBL:

S*™ —4e - S™ — okucnenue;

S*™ +4e - S° — BOoCCTAHOBJIEHHE.

[ToaTromy auoKcus cepbl SO, MPOSIBIISAET OKMCIUTEBHO-BOCCTAHOBUTENBHYIO JBOHCTBEHHOCTb.

3ananme 3. Vcnonb3ys METOM JIEKTPOHHOTO OanaHca, noadepute Ko3(GUIMEHTH B ypaBHEHUN
peakuuu: KMnO, +FeSO, +H,SO, - MnSO, +Fe,(SO,), +K,SO, +H,0.

PexoMeHgalmMy 110 BRITOJHESHUIO 3aaHUs 3u HOATOTOBKE K HaGODaTODHOﬁ pa60Te.

1. 3anuchiBaeM CXeMy peakIuu:
KMnO, +FeSO, +H,SO, - MnSO, +Fe,(SO,), +K,SO, +H,0.

2. HaXOI[I/IM OJIEMEHTBI, aTOMBI KOTOPEIX U3MCHAIOT CBOIO CTCIICHL OKMCIICHHA, U OIIPEACTIACM
OKHCIIUTCIIb U BOCCTAHOBHUTCIIb:

Mn* (oxkucnurens) — Mn*;
Fe"* (BoccranoBurens) — Fe*.

3. 3anuchlBaeM ypaBHEHHMs IIPOLECCOB OKUCIEHUS M BOCCTAHOBJIEHUS M yPAaBHUBAEM YHCIIO
3JIEKTPOHOB B IIPOIECCE OKUCIICHHUS U BOCCTAHOBIICHHUS:

OKHCJICHHE Fe*? —1e  Fe™ 5

BOCCTAHOBJICHHE Mn"" +5¢ — Mn" 1

YT100bI BOCCTAHOBHUTHL OJUH MOJIL aTOMOB Mn*" | motpeOyercs 5 moneii aromoB Fe™ .
4. Koapduuumentsr 5 u 1 mepeHocuM B MOJEKYJSPHOE ypaBHEHHE, B Pe3ylIbTaTe peakluu
oOpasyercs Fe,(SO,),, conepxamuii 2 Mot aToMoB Fe™, m0o3TOMy OCHOBHBIE KO3()(PUIMEHTHI

cieayeT yaBOUTh:
2KMn*’ O, +10Fe*SO, +H,SO, - - 2Mn*SO, +5Fe}’(SO,), +K,SO,+H,0.

5. OcranpHble K03 GUIMEHTH HAXOIUM MPHU TojcueTe 0ajgaHca Ipyrux 3aeMeHToB (06e3 O u
H), B nannom ciyuae aromoB K u S:

2KMnO, +10FeSO, +8H,SO, - — 2Mn*S0, +5Fe}*(S0,), +K,SO, +H,0 .
6. Ilo Gamancy aTOMOB BOJIOPO/Ia OMPEIEIAEM YHCIIO MOJICH BOIBI:

2KMnO, +10FeSO, +8H,S0, — - 2MnSO, +5Fe,(S0,), +K,SO, +8H,0 ..
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7. Jns mpoBepKH NPAaBHUIBHOCTH TOMOOPAaHHBIX KOA(D(PHUIIMEHTOB IOJCUYUTHIBACM OallaHC
MOJIEd aTOMOB KHCJIOpoja: B JeBoM dyactu 2[4 +104+8[4=80; B mpaBoil YacTH
24+503M4+14+8=80.
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u pon. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii Kypc)
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JononHurenbHas IuTeparypa
1. Koposun H.B. Obmas xumus: Y4eO. 1ist TeXHUYeCKUX Hampas. u crell. By30B/H.B. KoposuH.
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KOHTDOHBHBIC BOIIPOCKHI 1JI1 CAMOIIPOBEPKHU
1. Kakue peakuun Ha3bIBAIOTCA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. KaKI/Ie n3 HI/DKGHpI/IBGI[eHHBIX peaKI_[I/Iﬁ OTHOCATCA K OKUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIM
a) H,+Cl, - 2HCI;
6) SO, +Br, +2H,0 — 2HBr +H,SO, ;
B) NH,Cl - NH, +HCI;
r) Cr,(SO,)+3KOH - Cr(OH), +3K,SO, ;
1) H,S0, +2H,S - 35+3H,0;
€) 2Cul, - 2Cul+1,;
&) CuCl, +Na,S — CuS +2NaCl;
3) NH,NO, - N, +3H,0.
3. Kakoe BeniecTBo Ha3bIBAETCS OKUCIIUTENEM, a Kakoe — BoccTaHoBUTeneM? [IpuBeaure
HpHAMEPEL.
4. Kako# nponecc Ha3bIBaeTCsl OKUCICHUEM, a KAKOM — BOCCTAaHOBJICHUEM?
5. Kakue u3 HIKENpUBEACHHBIX MTPOLIECCOB MPEACTABISAIOT OO0 OKHCIIEHHE, a KaKHe —
BOCCTaHOBJICHHE:

S -S0;;S-S7;Sn - Sn*'; 2H" - H,;
ClI” - ClO;; MnO, - MnO,; Fe’* - Fe’".

JlabopaTopnasi paGora Ne9. M3y4eHue 31eKTPOXMMHYECKHX NPOLECCOB

Lenb paGoThl: pa3BUTHE HABBIKOB IMPOBEIEHHUS IMPOCTEHIIEr0 XUMHUYECKOTO HKCIEPUMEHTa,
U3Y4YEHUE DJIEKTPOXMMHUYECKUX ITPOLIECCOB, MPOTEKAIOIINX B IaJbBaHUYECKOM DJIEMEHTE U IIPU
AJIEKTPOJIN3€E BOIHBIX PACTBOPOB DJIEKTPOJIUTOB.

3ananue: [Ipu moaroroBke K 1a0OpaTOpHON pabOTe U3YYUTh OCHOBHBIE TEOPETUYECKHUE CBEICHHUS
C UCIOJIb30BaHueM JuTepatypsl [1], [3] u3 m.7.

1. M3yunTh 006pa3zoBaHue TalbBAHUYECKHX Map MPH XUMHUYECKUX PEAKLIUAX.

2. U3y4uTh KOPpO3UIO OLIMHKOBAHHOTO U JIY’KEHOTO KEJe3a.

3. I3y4nTh 371EKTPOJIN3 BOJHOTO pacTBOpa MOAMA KallUsl C MHEPTHBIMU IEKTPOIaMHU.

4. 3yunTh 3JEKTPOIN3 BOJHOTO pacTBOpa Cyab(haTa Kalaus ¢ UHEPTHBIMU 3JIEKTPOIaMHU.
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5. 3y4uThb 31€KTpoIu3 BOJHOTO pacTBopa Cyib(aTa MeIU C UHEPTHBIMU AJIEKTPOIaMHU.
6. MI3yuuTh 371€KTPOIN3 BOJHOTO PAcCTBOPA CyIb(aTa MEU C paCTBOPUMBIM MEIHBIM aHOIOM.
O3HaKOMUTBCS C TTOPSIIKOM BBIMIOJTHEHHUS JTabopaTopHOH paboThl. COCTaBUTh KOHCIIEKT.

[1opsIAOK BBIMOJHEHUS:

1. H3yuenue obpazosanus 2anb6anuieckux nap npu xumuyeckux peaxyusx. Buecru B mpobupky 10
Kamelb 2 H CEpHOM KHUCIOTHI W TOTPY3UTh B HEE KyCOUEK T'paHYJIUPOBAHHOTO IMHKa (0e3
npuMeceil). Y CTaHOBUTH, HAOIOIAETCs M BBITECHEHUE BOJIOPO/A U3 CEPHOM KUCIOTHL. BHECTH B
3TOT K€ PacTBOP MEIHYIO MPOBOJIOKY, HE JOTParMBasch A0 LIMHKA. YOETUThCS, YTO BBIJCICHUE
BOJIOpOJIa HA MeU He npoucxoauT. KocHyThes MeTHON MPOBOJIOKON KycOYKa IMHKA B MPOOUPKE.
Ha noBepxHOCTM Meau MOSABATCS My3bIPbKH BOAOPOAA. OTHATh MEIHYIO IPOBOJOKY OT IIMHKAa U
yOeIUTHCS, YTO MHTEHCUBHOCTD BBIICTICHUS BOJIOPO/Ia CHOBA H3MEHSIETCS.

2. H3yuenue xoppo3uu OYUHKOBAHHO20 U JYHCeHo2o xcene3d. Ha MIAaCTUHKU OLIMHKOBAHHOTO M
JTY’KEHOTO KeJe3a MOMEeCTUTh 1o 1 karuie 2 H cepHoil KucaoThl u rekcanuanogpeppara (I111) xamus
K;[Fe(CN)g]. Kpacnas kpossiHasi conb Ki[Fe(CN)g] siBasieTcsi 4yBCTBUTENbHBIM PEAKTHBOM Ha
vonsr Fe’", IIpU  B3aUMOJCHCTBUM C KOTOPBIMH JaeT CHHEE OKpaluBaHue. Pe3ynbpTaTel
HaOJIFOeHMi 3aHecTH B Tadi. 9.1.

Tabmuma 9.1 - Pe3ynpTaThl HAOMIOACHUH OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX TIPOIIECCOB,
HpOTeKaIOH_II/IX Ha 1JjiaCcTruHax

VYpaBHenue D¢ddexruBHOC
YpaBHeHue mporecca
CxeMa raJpBaHIIECKOTO mpoiecca MOKPBITUE ISt
OKHCIICHUS
3J€MEHTa BOCCTAHOBJICHUSI 3aIUTHI
Ha aHOzE

Ha KaToJie 0T KOppO3HU
JlyxeHoe xene3o
O1MHKOBAHHOE JKEIE30

3. U3yuenue snekmpoausa 800H020 pacmeopa uoouda Kaius ¢ UHepmHbiMU daeKkmpooamu. B
CTCKJISTHHBIA COCYJ AJICKTPOJIM3epa HAJIUTh A0 METKH PAacTBOP HMOIUAA Kainus M A00aBUTH 5—6
Karnenb GperondranenHa. OMyCTHTh B AJIEKTPOJIH3ep rpadUTOBBIE IIEKTPOIBI, TIPUCOCTUHEHHBIC K
UCTOYHUKY IMOCTOSSHHOTO TOKA. BKIIOUYUTh MCTOYHHK TOKAa W TPOMYCTUTH SIEKTPHUECKUN TOK
gepe3 dneKTposuT. OTMETHUTh, KaK WM3MEHWIICS I[BET pacTBOpa B KAaTOAHOM W aHOIHOM
MPOCTPAHCTBE AeKTponn3epa. COCTaBUTH CXEMbI aHOJHOTO U KaTOJIHOTO MPOIIECCOB.

4. Hzyuenue snekmponuza 600HO20 pacmeopa cyibpama Kauus ¢ uHepmuwviMu diekmpodamu. B
CTCKJISTHHBIA COCY/ DJICKTPOJIM3epa HAJIUTh JI0 METKU pacTBOp cyib(dara HaTpus u 100aBUTH 2-3
Karuti pacTBopa Jlakmyca. OIMyCTUTh B 3JIEKTPOIIU3ep rpadUTOBBIC AJIEKTPOIbI, TPUCOSANHEHHBIE K
HCTOYHUKY TIOCTOSIHHOTO TOKa. BKIIIOYHTH MCTOYHHK TOKA B CETh U MPOIYCTHUTH AJIEKTPHUUCCKUI
TOK dYepe3 deKTponuT. OTMETHTh, KaK W3MEHWJICS IIBET JAaKMyca B KaTOJHOM M aHOIHOM
pOCTpaHCTBE eKTposn3epa. COCTaBUTh CXEMBbl aHOJAHOTO M KaTOTHOTO TIPOIIECCOB.

5. H3yuenue snekmpoauza 600H020 pacmeopa cyib@ama meou ¢ UHepmubiMu d1ekmpooamu. B
CTEKJITHHBIA COCY/I 3JICKTpOJI3epa HaUTh JO METKH pacTBOp cyiabdpara memu. OMyCTHTH B
AIIEKTPONIU3EpP TPaPUTOBBIE SJICKTPOABI, MPUCOCIUHEHHBIE K HUCTOYHUKY IOCTOSHHOTO TOKA.
BKITIOYATE MCTOYHHK TOKA WM TPOIYCTUTH JJCKTPUYECKHNA TOK Uepe3 ANEeKTPOIuT. OTMETUTH,
MOSIBJICHHE Ha Karojae Oyporo Hanera. Haier ¢ karoga He yHalusTh, a OCTaBUTh JJISl TIPOBEICHHUS
cienyroniero ombiTa. COCTaBUTh CXEMBI aHOJAHOTO W KaTOTHOTO TIPOIIECCOB.

6. U3yueHue s1ekmpoauza 600H020 pacmeopa cyib@ama meou ¢ pacmeopumbimM MeOHbLM AHOOOM.
[ToMensaTh nmomtoca Ha 3ekTpoaax. [Ipu 3ToM MenHbIA KaToA CTAaHET aHOAOM, a aHOJl — KaTOJIOM.
BxIrOunTh HMCTOYHMK TOKAa W TPOMYCTUTH JJIEKTPUYECKUH TOK uepe3 IIEeKTponuT. OTMeTur
WCUE3HOBEHHE Oyporo HajeTra Ha OJHOM JJIEKTPOJE W MOsiBIeHHE ero Ha Japyrom. CocTaBUTH
CXEMBI aHOJTHOTO U KaTOJHOTO MPOIIECCOB.

®opma otyetHOCTH: OTUET MO BHIMIEPUBEACHHON Qopme (1. 9.1)

3aI[aHI/I51 JJIS CaMOCTOHTeHBHOﬁ DaGOTBI:
3aganue 1. OnpenenuTs BO3MOXKHOCTb IIPOTEKAaHKs peakiuu Zn +Cu”* - Cu+Zn"".
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PexoMeHmanMy 10 BBINOJHEHMIO 3aJaHuWsg 1 W HOATOTOBKE K Ja00OpaTOpHOM paloTe.
Mertammnueckuii IIMHK SBIISICTCS BOCCTAHOBHUTEIEM, a HWOHBI MEAM — OKuciauTenem. U3
crpaBouynuka HaxogquM ¢°(Cu®* /Cu)=0,34 B u ¢°(Zn** /Zn)=-0,76 B .

Jlnst ynponieHust BEIYUCIEHUH OyIeM CUYUTaTh, YTO MPOIECC MPOTEKAET B CTAHAAPTHBIX YCIOBUSX.
CnenoBarensHo, E=¢, —¢ =0,34-(-0,76) =1,10 B. Tak kak E >0, ToO MeTaJUTMUECKHI ITUHK

BOCCT

Oyner oxkucnarbes nonamu meau (1), T. e. peakius Zn +Cu’" - Cu+Zn°" BO3MOXHA.

3aganme 2. Paccunrarh NOTEHIMAT CHCTEMBI Br) +2e¢ — 2Br~ B pacTBOpe NpPH PaBHOBECHBIX
KOHIIEHTpaIUsIX [Brz] =0,01 MOJ'IB/,I[M3, [Br'} =0,1 MOJ'II)/I[M3.

PexoMenannu 1o BBINOJHEHHUIO 3aaHus 2 W MOJATOTOBKE K JiaboparopHoi pabore. IloacraBus
3HAYeHHUs KOHIeHTpauuit C,_=0,01 Mons/mm’ i C,. =0,1 MOIb/IM® B ypaBHEHHE (2), C Y4ETOM

OKHC BOCCT

CTEXHOMETPUYECKUX KOAI(D(DUIIMEHTOB MOIYYUM

0,059. C 0,059 . 0,01
P T g —omie =] (09 42— [g—
n g C? 2 g 0,1°

BOCCT

0=0+

=112 B.

3aganue 3. CoCTaBUTH CXEMBbI JJIEKTPOAHBIX IPOLECCOB, MPOTEKAIOUIUX IIPU 3JIEKTPOIHU3E
paciiaBa HOIUAA HATPUSl C UHEPTHBIM aHOAOM.
PekomeHIaIMy 1O BBHIMOJHEHWIO 3ajaHWs 3 W TOATOTOBKE K JjabopaTopHoii pabote. B
paccMaTpuBaeMol CHCTEME HWMEIOTCS KaTUOHBI HATpuUs M aHMOHBI HWojma. Y Katoma Oyner
IIPOUCXOUTH BOCCTAHOBJIEHNE NOHOB HATPHUS U BBIECIEHUE METAJUIMUECKOTO HATPUs, a HAa AaHOAE —
OKHCIICHHE MOJH/I-MOHOB U BBIJIEJIEHUE ra3000pa3HOro Hoja.
Cxema nporiecca IeKTpoIn3a:

KaToHbIi nporecc K(-):Na* +1e — Na’;

aHOJHBIN mporiece A(+):21 +2¢ - 1).

3ananue 4. CoCTaBUTHh CXE€MbI SJIEKTPOJHBIX MPOILECCOB, MPOTEKAIONIUX TPHU BJIEKTPOIU3E

BOJIHOTO PacTBOpA CyNb(ara HUKETS C HUKEIIEBBIM aHOJIOM.

PexoMeHmanMy 10  BBINOJHEHMIO 3aJaHusd 4 W HOATOTOBKE K Ja00OpaTOpHOM padoTe.

CranpapTHbIi NOTEHLMAN HUKEI ¢ =-0,25B HECKOIBKO OoJbIe, YeM TOTEHIHAT

Ni

BOCCTaHOBJIEHHUA BOIbI ¢, , =—0,41B; MmO3TOMYy INpHU DIEKTPOJIU3E HEUTPAILHOIO PacTBOpa
H,

cynb(aTa HUKENs HAa KaToJe B OCHOBHOM NPOUCXOAMT pa3ps] WOHOB HHKENIS W BBIICIICHHE

Metaia. Ha aHoze mpoMCXOOUT MPOTUBOIOJIOXKHBIA MPOIECC — OKUCIECHHWE METajlla, TaK Kak

MIOTEHIIMAJ HUKEIS HAMHOI'O MEHBIIE IMOTCHIIMAIa OKUCICHHMS BOJIBI, a TEM OoJjiee — IOTEHIHaa

OKHCTIeHUs cynab(dar-uoHa. Takum o00pa3oM, B JaHHOM CiIy4ae OdJIEKTPOJIU3 CBOJIUTCSA K

PacTBOPEHUIO METAJIA AHO/A U BBIJICIICHUIO €70 HA KaTOJIE.

Cxema mporiecca 3JIeKTpoun3a:

KaToHbIA nporecc K(-):Ni** +2¢ - Ni’;

aHOIHbIHM nporiece A(-):Ni’ —2e - Ni**.

3ananme 5. Yepe3 pactBop cynbdara meau B TedeHue 10 yacoB mpomyckaiu TOK cuiion 3 A.
Onpenenuts KoauuecTBa 00pa30BaBIIMXCS IPU AIEKTPOIIN3E MPOTYKTOB. AHO WHEPTHBII.
PexoMeHaIMy 1o BBIMOIHEHUIO 33aJaHus 5 W MOATOTOBKE K jaboparopHoil pabore. Ha xatome
MPOTEKaeT MPOIECC BOCCTAHOBIEHUS MEAM, B pe3yjbTaTe 00pa3yercss MeTaUIMuecKas Melb,
KOTOpas oceaaeT Ha snekrpoje: K(-):Cu’ +2¢ - Cu.

Maccy BBIICTUBIICICS METU PACCYUTHIBAIOT TTO PopMmyIie:

3600003 _
2096 500

Ha anome Oyaer mpoTekaTh OKHCICHHE BOJBI, B PE3yJbTaTe 4Yero OyayT OOpa30BBIBATHCS
KUCIIOPOJ M cepHast Kucnota: A(+):2H,0-4e — O, +4H".

mg, =63,5 35,5t
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OO6beM BBIACTUBIIETOCS KUCIOPO/Ia PACCUUTHIBAIOT MO (OpMyIIe:

v, =22,453°002 _¢ 5,

4196 500

CornacHo ypaBHEHHIO aHOJHOTO Hpolecca s oopasosanus 1 Mo nonos H' tpeGyercs 1 mMonb
371eKTpoHOB. ITockombKy 1 MOJB CepHOM KHCIOTHI COmEpkHT 2 Monb moHoB H', To mna mx
o0Opa3zoBaHus MOTpedyeTcs 2 MOJIb SJIEKTPOHOB.

G3_6 00003

My 0, =98 =55r.

296 500

OcHoBHasl IuTeparypa

1. Tnunka, H. JI. O6mas xumus : yueObnuk uis 6akanaspos / H. JI. I'nunka. - 19-e u3n., nepepao.
u goi. - M. : FOpaiit, 2014. - 900 c. - (bakanaBp. ba3oBblii Kypc)

2. BappansH, M. A. Xumusa : 1a00paTOpHBI NPAKTUKYyM Ui TEXHUYECKHX HalpaBICHUIH
noaroToBku OakanaBpuara / M. A. Bapnansn, C. @. Jlanuna/ nox pen. M. A. Bapnansn -
Bbparck : bpl'VY, 2015. - 154 c.

3. Pycuna O.b. Xumus: mMeToguyeckue yKazaHus IJIsl MOJTOTOBKH CTYIAEHTOB K TEKYIIEMY U
utoropomy koHrtpoito. — bparck: 'OY BIIO «bpl'¥», 2012. — 155 c.

JononHuTtenbHas AUTeparypa
1. Koporun H.B. O6mas xumus: Yueb. aiisg TeXHUUECKUX Hampas. u crell. By308/H.B. KoposuH.
—u3a. 3-e., ucnp. — M.: Beicu. k., 2007. — 558 c.
2. 3amaun w ynpaxHeHus no obmed xumuu: Yued. mocodue/ b.M. Anamcon, O.H. I'oHuapyk,
B.H. Kambimosa u ap.; Ilog pen. H.B. KopoBuna. — u3n. 2-e., ucnp. — M.: Beicu. mk., 2004. —
255 c.

KOHTpoJIbHBIE BOOPOCHI 11 CaMOIPOBEPKHU

1. Kakoii nponecc Ha3bIBaeTCs AJIEKTPOIN30M?

2. Kakoil 2JIeKTpoJ MpH JIEKTPOJIN3E HA3bIBACTCS KAaTOJ0M, 4 KAaKOH — aHOAOM?

3. YeM OTJIMYAIOTCS MPOLECCHI IEKTPOIIN3a, TPOTEKAIOLIUE B PACTBOPE U pacIliaBe
3JeKTpoauTa’?

4. Kaxkue BeliecTBa MOT'yT BOCCTAHABJIMBATHCS Ha KaTojie?

5. Kakue BeliecTBa MOT'yT OKUCIISATHCS HAa aHOJEe?

JlaGoparopuas padora Nel(. U3yuyeHne XuMHYECKHX CBOICTB MeTAJJIOB

[{esb pabOTHI — pa3BUTHE HABBIKOB MTPOBEICHUS MPOCTEHIIIETO XUMUYECKOTO IKCIIEPUMEHTA,
M3y4eHUE XUMUYECKUX CBOUCTB §-, p-, d-anemeHToB-MeTaiioB (Mg, Al, Fe, Zn) u ux
COCTUHEHUN.

3amanwe: [Ipu moaroroBke K J1a00OpPaTOpHON pabOTe U3yUYNUTh OCHOBHBIC TCOPETHICCKUE CBEICHUS
¢ ucnoyib3oBanueM Juteparypsl [ 1], [3], [4] u3 n.7. O3HAKOMUTHCS C TOPSAJIKOM BBIITOTHEHUS
nabopaTopHoi paboTel. COCTaBUTh KOHCITEKT.

1. M3yunTth B3aUMOJAEHCTBHE MATHUS C KUCJIOTOH U IIEJI0YbI0

2. U3yuuTh B3aMMOACHCTBUE ATIOMUHUSA C KUCIOTOM U IIEJI0YBIO

3. IlomyuuTh TUAPOKCU]T AIFOMUHMSI U U3YUYUTh €r0 CBOMCTBA

4. 3yunTh B3aUMOJEHCTBUE KeEJe3a C KUCIOTON U IEI0UbIO

5. lMonyunts ruapokcun xenes3a (II) u u3yduTs ero cBoiicTea

6. [Tonmyuuts runpokcu xkenesa (I11) u u3yuuts ero cBoiicTBa

7. U3yunts KauecTBEHHbIC peakiun Ha nonbl Fe’*, Fe’*

8. M3yunTh B3aUMOICMCTBUE [IUHKA C KUCIOTON U IIEI0UYbIO

9. Ilony4nTh rUIPOKCU IMHKA U U3YYUTh €TI0 CBONWCTBA

10. M3yuuTh B3aMMOICMCTBHE IIUHKA C COJISIMHU
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IlopsA10K BBINOJIHEHUS:

1. H3yuenue e3aumoolericmeus macHus ¢ Kuciomou u ujenoyvio. IloMecTUTh B JBe MPOOUPKU
CTpyXKu MarHus. B omgHy mpoOGupky nobaButh 10 xamens 1M pacTtBopa cepHOil KHCIOTHI, a
apyryto - 10 xkanens 1M pactBopa ruzipokcuaa HaTpus.

2. U3yuenue 63aumooeticmeus anoMuHus ¢ KUciomou u wenouvio. Hamute B onny npobupky 10
kaneiab 1M pactBopa cepHOUl KUCIOTHI, a BO Bropyro — 10 kamens 1M pactBopa rumpokcuaa
HaTpus. OMyCTUTh B HUX [0 TPaHYJIEe ATIOMUHUS (MM IO KYCOYKY QIIOMHHHEBOWU (OJIBIU
OJIMHAKOBOTO pa3Mepa).

3. IHonyyenue cudpoxcuda amomunus u usyyeHue e2o ceovicms. Hamute B 2 mpoOupku mo 4-5
kanenb 1M pactBopa conu amomunus (Hanpumep, Alx(SOy)s). [IpubaButh B 00€ mpodupku 1o 4-5
kanenb |M pactBopa ruapokcuaa Hatpust NaOH. HaOmromate oOpaszoBanue ocaaka. 3areM B
nepByr mpoOupky nobaButh 6-7 kamenb 1M pactBopa NaOH, a Bo Bropyro — 6-7 kamens 1M
pactBopa HSO,.

4. Uzyuenue e63aumooeticmsus dceneza ¢ Kuciomou u wenouvio. IloMmecTuTs B 1BE MPOOUPKHU
MKeJe3HBI MOPOLIOK (MK CTpYKKH). B ogHy npobupky no6asuts 10 xanens 1M pacTBopa cepHOi
KHUCJOTHI, a BO BTOopyto — 10 kanenb 1M pactBopa ruipokcuga HaTpus.

5. Honyuenue eudpokcuoa sncenesa (II) u uzyuenue eco ceovicme. Hamutp B 3 mpobupku mo 4-5
kanenb 1M pactBopa comn xenesa (II) (mampumep, FeSO,). [IpubaBuTh B Kak1yr0 mpoOUpKy 10 4-
5 kamens 1M pactBopa ruapokcuaa Hatpus NaOH. HabGnromate oOpa3zoBanue ocaaka. 3aTeM B
nepByr npoOoupky nobasuth 6-7 kamenb 1M pactBopa NaOH, Bo BTOpyr0 — 6-7 kamens 1M
pactBopa H>SO4, a TpeTpio ocTaBUTh Ha HEKOTOpoe Bpems. OTMETHTb B TpeTbell Hpodupke
M3MEHEHHUE 1IBeTa 0cajka uepe3 HekoTtopoe Bpems. [lon meficTBueM KucIopona BO31yXa U BOJBI
ruapokcun xkenesa (II) npespawmaercsa B rugpokcun xenesa (III).

6. Ilonyuenue euopoxcuoa xcenesa (Ill) u uzyuenue eco ceovicme. Hanmutp B 2 mpoOupku mo 4-5
kanenb 1M pactBopa conu sxenesa (III) (manpumep, FeCls). Ilpubasuts B 06e nmpobupku 1o 4-5
kanenb 1M pactBopa ruapokcuna Hatpuss NaOH. HaGmrogate oOpa3zoBaHme ocaaka. 3atemM B
nepByro MpoOUpKy ao0aBuTh 6-7 kamens 1M pactBopa NaOH, a Bo BTOpyro — 6-7 kanens 1M
pactBopa H,SOy.

7. 3yuumb xauecmeennvlie peakyuu Ha UOHbL Fe*', Fe'*. B oJHy npoOHupKy BHecTH S5 Kanens 0,1
M pactBopa FeSO4, a Bo BTOpyro — 5 kamens 0,1 M pactBopa FeCls. B mepByro mpoOupky
no6asbte 2-3 xamu pactBopa Ki[Fe(CN)g]. Bo Bropyro nmpobupky mo6aBbte 2-3 Kamiam pacTBopa
ponanuna ammonusa NH4NCS.

8. Uszyuenue 63aumooleiicmeus yuHka ¢ KUCI0mou u wenousvio. [loMecTuTh B JBE MPOOHUPKHU IO
rpanysie nuHka. B ogny nmpobupky mo6asuth 10 kamens 1M pacTBopa CepHOM KUCIOTHI, & IPYTYIO
npobupky n06aButh 10 kanens 1M pacTBopa rupOKCHIa HATPHSL.

9. Ionyuenue cuopoxcuoa yurka u usydenue e2o ceovicms. Hamute B 2 mpoOupku 1o 6-8 xaremnb
IM pactBopa conu 1uHKa (Hampumep, ZnSQOy). IIpubaBute B 006e mpobupku mo 2 kammu 1M
pactBopa ruapokcuaa Hatpus NaOH. B mepByro mpoOupky mno6aButh uM30bITOK 1M pacTBOpa
NaOH, a Bo BTopyto — n30sitox 1M pactBopa H,SOs.

10. H3yuenue 83aumooeticmsus yunka ¢ conamu. B3sSTh Tpu npoOUpPKHU, B KOKIYIO U3 KOTOPBIX
OIYCTUTHh MO KYCOUKY IIMHKA. B mepByr mpobupky Ha 4 oObeMa MPUIUTH PacTBOpa XJIOpHIA
xkenesa (III), Bo BTopyro — cynabdara menu, B TPEThIO — HUTpaTa CBUHIA. UTO MPOUCXOIUT Ha
MOBEPXHOCTU LIUHKA?

®dopma oTuerHocTr: OTUET 1O BBIIEYKa3aHHOU Gopme (11. 9.1)

3amaHus U CaMOCTOSITENbHOM paOOThL:

3apanme 1. Hanucars ypaBHEHMs peakUMil B3aMMOJICUCTBUS C BOJOW CIEAYIOIIMX METAJIOB:

HATpUsl, KaJblKs, MarHus, skelesa.

PexoMeHaauy 0o BEINOJHEHUIO 3aJaHMs 1 ¥ MOArOTOBKE K J1a00paTopHOM padore:
B3anmopeiicTBre METAMIIOB € BOJOM — 3TO OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIN IIPOLIECC, B

KOTOPOM METaJlI SIBJISIETCS BOCCTAHOBUTENIEM, a BOJA BBINOJHSAET POJIb OKHUCIUTENs. Peakius

MPOTEKAET MO CXEME:

Me + nH,0 = Me(OH), + n/2 Ha.
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C BOmOH MpU OOBIYHBIX YCIOBHUSX B3aUMOJCHCTBYIOT IICIOYHBIC M IICIIOYHO3EMETbHBIC
METaIIJIBI ¢ 00pa30BaHUEM PACTBOPUMBIX OCHOBAHUH M BOJOPOIA:
2Na + 2H,0 = 2NaOH + Ha,
Ca +2H,0 =Ca(OH), + H, .
Maruuii pearupyer ¢ BOJIOM MPU HArpEBAHUU:
Mg + 2H,O ' - Mg(OH), + H,.
XKene3o m HEKOTOpBIC IPYrHe aKTUBHBIC METAJUIBI B3aMMOJCHCTBYIOT C TOPSIYUM BOJSHBIM
apom:
3Fe + 4H,0 ' - Fe3;04 + 4H,.
MeTtaibl, UMEIOIIHNE MOJOKUTEIBHBIC AJIEKTPOIHBIC MOTEHIIMAIbI, HE B3aUMOJICUCTBYIOT C
Bogoil. He B3aumopeiictBytoT ¢ Bomoit 4d-snementsl (kpome Cd), Sd-snementst u Cu (3d-
JJIEMEHT).

3ananme 2. Hanvcars ypaBHeHUs peakiiMii B3aMMOJACHCTBHUS MapraHiia, Xpoma, [IMHKa 1 Keje3a ¢
CEpPHOM KUCJIOTOM.
PexoMeHnaanuy 1o BbINOJIHEHUIO 3a/1aHus 2 U NOJrOTOBKE K JabopaTopHoil pabore:

Jns meraioB  cpenneit aktuBHoctd (Mn, Cr, Zn, Fe) cooTHomieHHEe HNpOIyKTOB
BOCCTAHOBJICHHSI 3aBUCUT OT KOHIEHTpaUWu KUCIOThL. OOIIas TEHIACHIMS TaKoBa: uYem @bvluie

xonyenmpayus HySO., mem enyboice npomekaem soccmanosienue. IT0 03HAYAET, 4YTO POPMaIBHO
+6
KaXJIbIi aToMm cepbl S u3 moisekyn H,SO4 MoskeT 3a0path y MeTalljla He TOJIBKO JIBa 3JIEKTpOHA (1
+4 0 -2
NEPENUTH B S ), HO U LIECTh JIEKTPOHOB (U MEPEUTH B S ) U JJaXKe BOCEMb (U IeperTu B S ):

Zn + 2HZSO4(KOHLI) =7nS04 + SO, + 2H,0,
37Zn + 4H2$O4(K0HH) =37ZnS0O4 + S + 4H,0,
47n + 5H2$O4(K0Hu) =47nS0, + H,S + 4H,0.
CBuHEIl C KOHIICHTPUPOBAHHOW CEpPHOW KHCIOTOH B3aWMOJCHUCTBYET C 0OpazoBaHUEM
pactBopumoro runpocyibdara ceunia (II), okcuna cepst (IV) u Bobr:
Pb + 3H,SO4 = Pb(HSOy), + SOzT + 2H,0.
XononHasg HoSOuonny MACCHBHPYET HEKOTOPBIE METAIUIBI (HAIPUMEp, JKEJIE30, XPOM,
QIIOMUHMI), YTO II03BOJIAECT IIEPEBO3UTH KHUCIOTY B CTanbHOM Tape. IIpu cuiibHOM HarpeBaHuu
KOHLICHTPUPOBaHHAs CEpHasi KUCI0Ta B3aUMOJEHCTBYET U C 3TUMH METAJIJIAMU:

2Fe + 6H2$O4(K0Hu) - Fe,(SOy4); + 35S0, + 6H,0.

3ananme 3. Hanucarh ypaBHEHUs peakluid B3aMMOJCHCTBUS IIMHKA, MEIU W XKejle3a ¢ a30THOMN
KHCJIOTOM.
PexoMeHaanuy 0o BEINOJHEHUIO 3aJaHMs 3 ¥ MOJrOTOBKE K J1a00paTopHOM padore:

YpaBHEHHsSI  OKHUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUM C  y4acTHEM HNO;
COCTaBJIIIOTCSI  YCIIOBHO, C BKJIKOYEHHEM TOJIBKO OJHOTO MPOJAYKTa BOCCTAaHOBJICHHS,
oOpa3yromierocs B 0OJbIIIEM KOJTUYECTBE:

Me + HNO; — Me (NO3), + H,O + NO, (uim NO, N,O, N», NH, ).

Hampumep, B ra30Boil cMecu, 00Opa3yroIIeiicss Mpu JEUCTBUU Ha JIOCTATOYHO AKTHUBHBIN
0
Zn2+/Zn

NO3, 40 %-ii — NO; 20 %-it — N,O; 6 %-ii — N,. Ouenp pazbaBnennas (0,5 %-s1) a30THas KUCIOTA
BOCCTAHABJINBACTCA 1O NOHOB aMMOHUA:
Zn + 4HNO3 (xomn) = Zn(NO3), + 2NO; + 2H,0,
37Zn + S8HNO;3 (40%) = 37Zn(NO;), + 2NO + 4H,0,
47n + 10HNO; (20%) = 47n(NO3), + N,O + 5H,0,
57Zn + 12HNO; (6%) = 521’1(NO3)2 + N, + 6H,0,
47n + 10HNO; 0,5%) = 47n(NO3), + NH4NO;3 + 3H,0.

0
Cu2+/Cu

MeTaLT HUHK ( @ =-0,76 B) kounenTpupoBanHoi (68 %-if) a30THOI KHCIIOTHI, MpeobaanaeT —

C Man0aKTHBHBIMH METAJLIOM MeIbio (@ = + (0,34B) peakuuu UAYT MO CIEAYIOIIUM

CXCMaMm:
Cu + 4HNOsomp = Cu(NO3); + 2NO, + 2H;0,
3Cu + 8HNO3(pa36) =3 Cu(NOs), + 2NO + 4H,0.

49



Fe naunnaer PaCTBOPATHCA IPpHU HAIrpE€BaHUU:
Fe + 6HNO; [ = Fe(NO3); + 3NO> + 3H,0.

3ananue 4. Hanicath ypaBHEHUsI peakIuii B3aMMOJICHCTBHS OCPUIUTHS M aTFOMUHUS CO MIETOYBIO.
PexoMeHnaImm 1mo BBIMOJIHECHUIO 33/1aHus 4 ¥ OATOTOBKE K 1a00paTopHOi padore:

Hekoropeie mertamiel (Be, Al, Zn, Sn, Pb), KOTOpbIM COOTBETCTBYIOT aM{(OTEpHbIE
TUAPOKCHUJIBI, B3aUMOJICHCTBYIOT C pacTBOpaMu Ienoueil. PactBopeHre 0OBIMHO COMPOBOXKIAETCS
o0pa3oBaHUEM TUAPOKCOKOMILIEKCOB:

Be + 2NaOH + 2H,0 = Na,;[Be(OH)4] + H,,
2Al + 2NaOH + 6H,0 = 2Na[Al(OH)4] + 3H, .
3aganue S. [IpuBeaure npuMepsl peakiuii B3aUMOAEHCTBHS METAIJIOB C COJIIMU
PexoMeHnaanuy 1o BbIMOJIHEHUIO 3a/1aHus S U NOJrOTOBKE K JabopaTopHoil pabore:
bonee akTuBHBIE METAIBI B3aUMOJICUCTBYIOT C COCIMHEHUSIMU MEHEE aKTUBHBIX METAJIJIOB.
Hanpuwmep:

Fe,O5; + 2Al = Al,O3 + 2Fe ,
TiCly + 2Mg = Ti + 2MgCl, .
MeTtaiel, CTOSIIIKE B 3JICKTPOXHUMHUYECKOM PSIIy HANpPsHKEHUH JIeBee MeTaslia, BXOISIIETO B BHJIE
KaTHOHA B COCTAB COJIM, BEITECHSIOT 3TOT METAJIII U3 BOJAHBIX PACTBOPOB HX cojiei. Hampumep:
Cu + Hg(NO3), = Hg + Cu(NOs),,
Fe + CuSO4 = Cu + FeSOy,.

OcHoBHasl IuTeparypa

1. Tnunka, H. JI. O6mas xumus : yueOnuk uis 6akanaspos / H. JI. I'munka. - 19-e uzn., nepepao.
u goi. - M. : FOpaiit, 2014. - 900 c. - (bakanaBp. ba3oBblii Kypc)

2. Bappansn, M. A. Xumusa : 1a00paTOpHBI NPAKTUKyM Ui TEXHUYECKHX HarpaBICHUH
noaroToBku OakanaBpuara / M. A. Bapnansn, C. @. Jlanuna/ nox pen. M. A. Bapnansn -
bparck : bpl'VY, 2015. - 154 c.

3. Pycuna O.b. Xumus: mMeToguyeckue yKa3zaHus IJIsl MOJTOTOBKH CTYIAEHTOB K TEKYIIEMY U
utoropomy koHrtpoito. — bparck: 'OY BIIO «bpl'¥», 2012. — 155 c.

4. Meramnbl : yueOnoe nmocooue / T. A. Jlonckas, M. A. Bapnaunsu [u np.]. - bparck : bpl'VY,
2008.-65c

JononHuTtenbHas AUTeparypa
1. KopoBun H.B. O6mias xumus: Y4de0. 111 TeXHUUECKHX Hampas. u crerl. By308/H.B. KopoBus. —
u3a. 3-e., uctp. — M.: Beicur. mik., 2007. — 558 c.
2. 3agaun ¥ ynpaxHeHus 1mo obmieit xumun: Yueb. nocoobue/ b.U. Anamcon, O.H. I'onuapyxk, B.H.
Kawmpbimosa u ap.; Ilox pen. H.B. KopoBuna. — uzn. 2-e., ucnp. — M.: Beici. k., 2004. — 255
c.

KOHTpOIbHbIE BONPOCHI 111 CAMOIPOBEPKU

1. VkaxkuTe nNpoayKThl B3aUMOJECHCTBUS METAUIOB C KMCIOTAMH - HEOKUCIUTENAMHU (HAIpuMep ¢
comsanoi HCl u paz6asnennoii cepHoit HoSOypass).

2. JlaliTe Ha3BaHUs MPOAYKTOB B3aUMOJEHCTBUS METAUIOB C XJIOPOM, a30TOM, KpPEMHUEM,
BOZIOPOJIOM, cepoid, hochopom, yriepoaom.

3. Hamumure ypaBHEHHs peakIMii MarHusi ¢ KUCJIOTOM M IIEIOYbI0. YKAXKHUTE OKHUCIUTEIb U
BOCCTAaHOBUTEIb?

4. Kak B3aMMOAEMCTBYIOT XpPOM U €r0 TMIPOKCH]I C CEPHOM KMCIOTON U THAPOKCUIOM HaTpus?

5. IlpuBeaure peakuuu, NoATBEpxkAaroLIe aM(pOTEpHbIE CBOWCTBA OEPUILINS U €ro THIPOKCUA.

JlaGoparopHas padora Nell. U3yuyeHue KOMIJIEKCHBIX COeIMHEHM I

Heﬂb Da6OTBIZ Pa3sBUTHUEC HABLIKOB IIPOBEACHUA HpOCTCﬁmeFO XUMHUYECKOI'0 JSKCIICpHUMEHTA,
N3YUCHUC SIBJICHUA KOMHHCKCOO6pa3OBaHI/I}I, CBOICTB PAa3JINIHBIX KOMIUICKCHBIX COGI[I/IHCHI/If/'I
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3ananue: [Ipy noaroroske k 1a00paTOpHOM pabOTe M3YUUTh OCHOBHBIE TEOPETUUECKHUE CBEJICHUS C
ucrnosb3oBanueM autepatypsl [1] u [3] u3 n.7. O3HaKOMUTBHCA € MOPSIAKOM BBITIOJTHEHUS
nabopaTopHoil paboThl. COCTaBUTH KOHCIIEKT.

1. [losnyunTh aHMOHHBIN KOMILIEKC - TETPA0JOBUCMYTAT KaJIUsI

2. I1osry4nTh TMAPOKCOKOMILIEKCHI IUHKA, XpOMa, aTFOMUHUS

3. IlomyunTh KATUOHHBIN KOMIUIEKC — TUAPOKCU FEKCaaMUHHUKES

4. 3yunT noBeieHue KOMIUIEKCHBIX COeIMHEHUH B peaklusax oOMeHa

5. M3yuuTh OTIIMYUTENBbHBIE IPU3HAKU JABOMHBIX U KOMIUIEKCHBIX COJIEN

IlopsA10K BBINOJIHEHUS:

1. Ilonyuenue anuonnoco Komniekca (mempaiooosucmymama xkaaus). B mpodupky k 3-4 karuisim
pacTBopa XJIOpHJa BUCMyTa MPUOABUTH MO KAILJISIM PACTBOP MOAMJIA KAJIUS IO BBIMAJACHHS TEMHO-
Oyporo ocajika Hoau1a BUCMyTa. PacTBOPUTH 3TOT 0CaZOK B U30BITKE PACTBOPA MOAMIA KaJIHSI.

2. Ilonyuenue 2uOpOKCOKOMNIEKCO8 YUHKA, XPOMA, AIlOMUHusA. B Tpu MpOOMPKU MOMECTUTH
pas3nenbHO pacTBOPHI cosieid nuHKa, xpoma (II), amoMuHUS M B KOKIYI W3 HUX JT00aBUTH IO
KarisiM pacTBop Inenoud. HaOmionaTe BHavyasie BBIMIAJACHHE OCAJKOB, a 3aTE€M UX PACTBOPEHHUE B
U30BITKE LIEIOYH.

3. Illonyyenue rxamuonnoeo xomniexca. llonyuutb ocanok ruapokcuna nukens (II), BHecs B
npoOupky 3-4 kamiau pacTBopa cyibdaTa HUKEIS M Takoil o0beMm pacTBopa enkoro Hatpa. K
ocaZKy 100aBHUTh 5-6 Karenb pacTBOpa aMMHUAKa.

4. U3yuenue nogeoenusi KOMNIEKCHbIX COeOUHeHUll 8 peakyusx oomena. B mpoOUpKy K 4-5 karism
pacTBopa cynbdara meau 100aBUTH TaKoH ke 00beM pacTBopa KomruiekcHOU con Ky[Fe(CN)g].

5. M3yuenue omauuumenvuviXx NPU3HAKO8 OBOUHLIX U KOMNIEKCHbIX cofeli. B omxHOW mpoOupke
pacTBopuTh ABOKHYIO colib (NH4),SO4-FeSO4-6H,0 (conmp Mopa) u pazaenuts Ha 3 npobupku. B
NepByI0 MpOOUpPKY N00aBUTh 5-6 Kamenb pacTBopa Cyilb(QuA HaTpHsi, BO BTOPYIO - PacTBOP
xyiopuza Oapus. B Tperbro mpobupky no6aButTh 7-8 Kamenb 2H pacTBOpa THAPOKCHIA HATPHS U
HarpeTh Ha BozsHoW Oane. Ilonmepkarh Hax NMPOOUPKOI JTaKMYyCOBYIO OyMa)KKy, CMOYEHHYIO
Bofou. IIo M3MEHEHUI0 OKpACKH JIaKMyca M IO 3amaxy OIpeNesuTh, KakOM ra3 Bblaeisercs. B
JIpYryl0 TpoOUPKY IMOMECTUTh HeOosbinoe koaudecTBO pactBopa Ky[Fe(CN)g]. JleiicTtBuem
pacTBopa cynb(uIa AMMOHHS IPOBEPHTH, OOHAPYKUBAIOTCS JIM HOHBI e’ B KOMILIEKCHOI COITH.

®opma otyetHocTH: OTUET MO BHIMIETPUBEACHHON Gopme (1. 9.1)

3aiaHus AJI9 CaMOCTOSITEILHON paOOTHhI:

3aganue 1. Ompegenute, yemMy paBeH 3aps] KOMIUIEKCHOTO HOHAa W CTENEeHb OKHUCICHUS
KOMIUIEKCOOOpa3zoBatenss B cienyrommx coeauHeHusx: a) Mg[Culy], 6) [Pd(NH3)4]SO4, B)
[Al(H,0)sCl]Br.

PexoMeHnaImm 1o BBIMOJIHECHUIO 33/1aHus | ¥ MOATOTOBKE K 1a00paTopHOl padore:

a) B coegunenun Mg[Culy] Bo BHemHe# cdepe HaXOIUTCS ABYX3apsAHBIA  KaTHOH Mg2+.
CymMapHbIi 3apsii MOHOB BHENTHEH cepbl U KOMIUIEKCHOTO MOHA JIOJKEH OBITh paBeH HYIIIO.
[TosToOMy KOMIUIEKCHBIM HWOH HUMeeT 3apsgy —2: [Culy]*. KomrmiekcoobpazoBaTenem B
paccMaTpuBaEMOM COEIMHEHUH SIBJIIETCS MOH MEJM, a TUraHAaMu - noau-uoHsl I ¢ 3apsgom —1.
CymMa cTereHrn OKHUCIIEHHS X KOMILIeKcooOpa3oBaTeisi U CyMMapHOIro 3apsja BCeX JIMTaHIOB
JIOJKHA PaBHATHCS 3apsiAy KOMIUIEKCHOTO HOHA:

x+H-(—1)= -2,

OTKyJa X=2, T.€. CTeIIeHb OKHCIICHHS KOMILIeKcoobpasosatens (nona Cu®") papua +2.

06) Coengunenue [Pd(NH3)4SO4] sBnsieTcss HEUTpadbHBIM KOMILIEKCOM (3apsi BHYTpEHHEH
cdepsl paBeH HYIIO, BHEIHsAsA cdepa OTCyTcTBYeT). JIMrangamu cioyaT MOJEKYJIbl aMMHAaKa,
MMEIOLIME HYJEBOM 3apsll, U MOH SO42_. Hcxons u3 paBeHCTBA 3aps/ia KOMIUIEKCHOM YaCTHIbI
CyMME€ CTEIEHHW OKHCJICHHS KOMILIEKCOOOpa3oBaTelns U 3apsjoB BCEX JIUTAHJOB, IOJTy4YaeM
ypaBHEHUE

x+4-0+(=2)=0,

OTKYyZa onpeaciadaeM CTCIICHb OKHUCIICHUS Maljlaus: x=2.
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B) B coegunenun [Al(H,0)sCl]|Br, Bo BHemHel cdepe HaxoasaTcs aBa HMoHA Br, cymMmapHbIi
3apsii  KOTOpbIX paBeH —2. Torma, mnpuHUMas BO BHUMaHhe, 4YTO MOJIEKyJla B
II€JIOM DJIEKTPOHEHTpalIbHA, TOJIydaeM, 4YTO 3apsij KOMIUIEKCHOTO HOHa paBeH +2. OnH
CKJIAJIBIBACTCSI M3 MCKOMOW CTENEHU OKHCIICHHUS aFOMUHUS U 3apsOB JIMTAHJOB — TISTH
HEUTpaTbHBIX MOJIEKYJ BOAbI U HOHA CI” — B COOTBETCTBHM C YpaBHEHHUEM

x+5-0+(-1)=2,

OTKyJa x=3.

3apnanme 2. Hanummre ¢opMynbl CAEAYIOIMMX KOMIUIGKCHBIX COSAMHEHUH: a) TeTpaluaHo-
muamMuHIutatuHat (II) kamus, 6) quauTpoTterpaakBaamomunus (III) 6pomua. B oTBere ykaxkure
3apsi KOMIJIEKCHOTO HOHA M KOOPJAWHAIMOHHOE YHCIIO KOMIUIEKCOOOpa30BaTENs.

PexoMeHnaImm 1mo BBIMOJIHECHUIO 33/1aHus 2 U MOATOTOBKE K 1a00paTopHOi padore:

a) CoryiiacHO HOMEHKJAType KOMIUIEKCHBIX COEAMHEHUH, JINTAH bl IEPEUYNCIICHBl B  Hayaje
Ha3BaHUs BHYTpeHHeH cdepsl. Jluranmamu sBisiroTcs yetbipe moHa CN™ (TeTpanuaHo-) W JBe
mosiekysbl  NHj (mnammuH-). KoMiiekcooOpa3oBaTeieM KOMIUIEKCHOTO ~ aHUOHA  CIIYXKHUT
JBYX3apsiAHbIA  HOH P>t (-mmatunar (II)). Omnpenenum 3apsii z  KOMIUIEKCHOTO HOHA,
CKJIa/IBIBAIOLIUICS U3 CTEIIEHH OKUCIICHHSI KOMITJIEKCOOOpa30BaTesl U 3aps10B JIUTaH I0B:

z=2+4-(-1)42:0 = 2

Taxkum oO6pa3om, BHYTpeHHsIs cdepa MpecTaBiseT co00H aHUOH [Pt(CN)4(NH;3),]*". Bo BHewHei
cepe, COrIacHO HA3BAHHIO COEMHEHH, HAX0AATCa HOHBI K, KOIMUECTBO KOTOPBIX PAaBHO 2, T.K.
MOJIEKYJIa IOJDKHA UMETh HyJieBou 3apsia. [lomydaem ¢popmyiny KOMIUIEKCHOTO COSIMHEHUS B BUJIE
K,[Pt(CN)4(NH3),]. OO6miee konu4ecTBo JIMTaHa0B paBHO 6. OHO ompeneisieT KOOpIMHAIMOHHOE
YHUCJIO0 KOMILIEKCOOOpa30oBaTesl.

0) JIurangamMu KOMIUIEKCHOTO COSAWHEHHsS SIBISIOTCS 1Ba uMoHa NO, (IMHUTPO-) U YEThIpE
mosiekynbl  HyO  (TerpaakBa-), a KOMIUIEKCOOOPA30BATEIEM CIYKHUT AP (amromuauA(11I)).
CrnenoBaTenbHO, 3apsii KOMILUIEKCHOTO KaTHOHA paBeH

z =34+2-(-1)+4-0 = +1,

a (popMyJ1y KOMIUIEKCHOIO HOHA MOKHO 3anucath B Buie [Al(NO,),(H,0),]". Cyns no Haspanmio,
BO BHEITHEH cdepe HaXoAATCss OpOMUI-HOHBI Br™, KOJIMYECTBO KOTOPHIX TOJDKHO OBITH paBHO |
COIJIaCHO YCIIOBUIO AIEKTPOHEUTPATLHOCTH MOJICKYJIBI. ®dopmyna KOMILIEKCHOTO
coenuaeHus: [AI(NO;),(H,0)4]Br. ITo konmmuecTBy suranoB (iBa noHa NO, 1 4€ThIpe MOJIEKYJIbI
BOJIBI) OIIPEIEISIEM, YTO KOOPAMHAIIMOHHOE YICIIO KOMILIIEKCOO0pa3oBarens paBHO 6.

3apnanme 3. Ompegenure, KaKuM CTaHET 3apsj KOMIUIEKCHOTO HMOHA [Cd(CNS)4]27, ecnu
TPHU POJAHUIHBIX JIUTAH/IA 3AMEHUTh HA TPU MOJIEKYJIBI aMMHUAKa.

PexoMeHnaImm 1o BBIMOJIHEHUIO 33/1aHus 3 ¥ OATOTOBKE K Ja00paTopHOl padore:

Jluranpr CNS™ 3apsikeHbl OTPUIATENIBHO, @ MOJICKYJIBI aMMHUaKa UMEIOT HysieBoM 3aps. [loatomy
B pe3yabTaTe 3amMeHbl Tpex JurangoBCNS™ Ha Tpu Mmonekynasl NHj 3apsa KOMIIEKCHOTO HMOHA
YBEIMUMTCS Ha 3 ¥ CTaHET paBHBIM —2+3=+1 (06pasyercs non [Cd(NH3);CNS]Y).

3apnanme 4. CocraBpTe KoOpauHaNUMOHHYIO (opmyny coeauHeHusi NiBr,-5NH;, eciom
KOOPJAMHAIIMOHHOE YHUCII0O KOMIUIEKCooOpazoBaTenss paBHO 6. B oTBere ykaxute 3apsa
KOMIUIEKCHOT'O MOHA.

PexomeH1a1iy 1o BHIMOJIHEHUIO 33/1aHus 4 ¥ MOATOTOBKE K JJab0opaTOpHOU paboTe:

B  koopaunanmonHOW ¢dopMylnie BHYTpeHHSsE cdepa coequHeHusT  (KOMIUIEKCOoOpa3oBaTeb
U JIUTaH7bl) JOJDKHA OBITh 3amMcaHa BHYTPH KBaJpaTHBIX CKOOOK, a BHEHIHAA cdepa— 3a
ckobkamu. KomriekcoobpasoBareneM B faHHOM ciydae ciyxuT noH Ni*'. Monekyiasl ammuaka
MOTYT  HAaxXxOAWTBCS  TOJIBKO B  YHCJIE JIMTAHIOB BO  BHYTpeHHeH  cdepe,  T.K.
OHM 3JIeKTpOHEHTpanbHbl. bpoMua-noHsl Br Moryr  ObITh IMTaHAAMU WM~ HAXOIUTHCS  BO
BHemHell cdepe. Ilo  yciaoBHIO KOODAMHAIIMOHHOE YHCIO HHKEIS paBHO  IIECTH,
MO03TOMY JINTAHAAMHU SABIIAIOTCS 5 MOJEKyJl aMMHMaka M OAMH HMOH Br, a apyroit 6pomua-uon
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COCTaBJISIET BHEIIHIOIO cdepy komiuiekcHoro coeamHeHust [Ni(NH;3);Br]Br, B kotopom 3apsn
KOMILJIEKCHOTO MOHA paBeH +1.

3aganue 5. Hanumure ypaBHEHME AMCCOLMALMM B BOJHOM pAacTBOpPE a) KOMIUIEKCHON COJM
Cay[Fe(CN)], 6) xomrurekcHoro uona [Zn(NH3);CN]™ Vkaxure oblnee KOJIMYECTBO HOHOB H
MOJIEKYJI, 00pa3yIOMIMXCS TP JTUCCOIUAITIN
Pexomenpanuu mo BBIOJIHEHUIO 33JIaHUsI 5 U OATOTOBKE K JJabopaTOpHOU padoTe:
a) IlepBuunas mgucconuanusi KOMIUIGKCHOTO COCAMHECHHSI MPOUCXOTUT ¢ oOpa3oBaHUEM
HMOHOB BHENTHEHN Chephbl U KOMIUIEKCHBIX HOHOB:
Cay[Fe(CN)g] == 2Ca" + [Fe(CN)e]*

[Ipu 3TOM 00pa3yroTcs ABa MOIOKUTENBHO 3aPSKEHHBIX HOHA Ca™.
0) Jluccornumanus KOMIUIEKCHOTO HMOHa (BTOpWUYHAsS IUCCOIMAIUS) MPOUCXOAUT ¢ 0O0pa3oBaHUEM
MOHA KOMITJIEKCOOOpa3oBares (MoHa Zn2+), a Taxke auranzioB (mosiekya NHiz u mono CN):

[Zn(NH;3);CN]* == Zn*" + 3NH; + CN ™.
OO6miee K0JIMYECTBO 00Pa30BABIIMXCS YACTHUIT (MOJICKYJT 1 HOHOB) PAaBHO 5.
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KOHTpOJALHBIE BOIPOCH! 11 CAMOIPOBEPKU

1. 113 xakuX COCTaBHBIX YacTEH COCTOST KOMILJIEKCHBIE COEINHEHNUS?

2. YKaKuTe BUABI CBI3U B KOMIUIEKCHBIX COEIUHEHUSIX.

3. Yto Takoe KoopauHaLroHHOe uncno? [IpuBeaure npumepsl.

4. HanumwuTe 1Mo OJHOMY NPUMEPY KAaTHOHHOTO, aHHMOHHOTO W HEUTPATBbHOTO KOMIUJIEKCHOTO
COCIMHCHMUSI.

5. YTo noka3pIBaeT KOHCTAHTA YCTOMYMBOCTH KOMILIEKCHOT'O HOHA?

JlaGoparopnas padora Nel2. KauecTBeHHbIe peaKMM HA KATUOHBI U AHUOHBI

Ilenb paGoThl: M3ydeHHE cleUu(UUECKUX peaKIHil OTKpBITUS Hauboliee paclpoCTpaHEHHBIX
KaTHOHOB U aHHOHOB

3aganue: [Ipn moaroroBke K 1a60paTOpHO pabOTEe U3YYUTh OCHOBHBIE TEOPETUYECKHE CBEICHUS C
ucnojb3oBanueM Jsutepatypbl [1] u [3] w3 n.7. O3HAaKOMUTBCS C MOPSAIKOM BBITTOJTHEHUS
nabopaTtopHoii paboTbl. COCTaBUTH KOHCIIEKT.
OTKpBITh KATUOH aMMOHUSI NH,".
2
OTKpBITH KaTHOHa Kanbius Ca” .
2+
OTKpBITH KaTHOH Oapus Ba™.
2
OTKpBITH KaTHOH LIMHKa Zn"~ .
3+
O6HapyxuTh kaTuoH xpoma Cr.
OTKpHITh KaTHOH amoMuHus A",

ANl
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7. OTKpBITh KATHOH CBMHIIA Pb™ .

8. OtkpsiTh KaTHOH Kene3a (II) Fe®*.
9. OrkpeiTh KathoH xkenesa (IIT) Fe™* .
10. OTKpHITH KaTHOH cepebpa Ag'.

11. OtkpbITh cynbdar-uon SO; .

12. OtkpbITh KapGonar-uon CO; .

13. OtkpeITh X510pHUaA-uoH CI™.
14. OtkpsiTh HUTpat-HOH NO™™.

IlopsAIoK BBINOJIHEHUS:

Omxpuimue kamuona ammonus NHy'. K 3...4 kannsaM pacTBOpa cONM aMMOHHS 100aBIsioT 2...3
KaIlJTi KOHIICHTPHUPOBAHHOTO pacTBopa menodn. [IpoOupKy ciierka HarpeBarT U K €€ OTBEPCTUIO
MOJIHOCST BJIXHYIO KpacHYIO JJakKMycoBYI0 Oymary. bymara cuneer. Peakyus cneyuguuna.
Omxkpoimue kamuona xanvyus Ca™". K 1...2 KarsM pacTBopa CONM Kaiblus H00aBisior 2...3
KaIlJId pacTBopa okcanata ammoHusa. OOpasyercs Oenblii ocanok. IIpoBepsitoT pacTBOPUMOCTD
ocanka B HClu CH,COOH.

2+
Omkpovimue kamuona d6apus Ba™ . K 1...2 xamisam pactBopa coy 6apus mpuOaBisoT 2...3 Kariu
pactBopa K,Cr,0, u 2...3 Kamm pacTBopa anerara HaTpus. Belagaer KenTolil KpUCTAIIMYECKUN

0CaJIOK.
2+ o
Omxpovimue xamuona yunka Zn~ . K 2...3 KamwisiM pacTBOpa COJM IUHKA AOOABISIOT PAaBHBINA

00BEM pacTBOpa K, [Fe(CN)G] .
O6napyacenue kamuona xpoma Cr'*. K 2...3 xammsim pactBopa comu Cr(Il) no6asmsor 4...5
Karenb 2 H pactBopa NaOH, 2...3 xamm 3 %-Horo pactsopa H,O, W HarpeBaroT 0 Iepexoja

OKpacKH U3 3eyeHol B kentyro. K yactu pacTBopa mociie ero OXJaKAeHHs A00aBISIIOT PacTBOP
HNO, 110 mosBICHUS OpaH)XEBOM OKpacku. 3areM npuwiuBaipT 6...8 kamenb cmecu 3¢dupa c
M30aMWJIOBBIM CIIUPTOM M 2...3 Kalid pacTBopa mepokcuaa Bojopona. CMech mepeMeninBaroT.
[losiBeHMEe WHTEHCUBHO-CHMHEH OKpAacKH OPTaHMYeCKOro CJIosi yKa3blBaeT Ha oOpa3oBaHue
HagxpomMoBoi kuciorsl H,Cr,O; .

Omxpeimue kamuona anomunus AP*. Kammo pacTBOpa COTH aTIOMHHHES HA (HMIBTPOBAIBHOM
Oymare oOpaOaThiBalOT mapamMu amMmuaka ¥ Ao0aBisitoT 1...2 xammm 0,2 %-HOro CHUpPTOBOTO
pactBopa anuzapuHa. llomydeHHoe (uoneToBoe MATHO 0O0pabaThIBAIOT YKCYCHOW KHCIIOTOH 0
ucue3HoBeHUsI (uoneToBoi okpacku. OOpasyercs po30BO€ KOJIbIO AaTIOMHUHHUEBOTO Jaka.
[IpoBeIeHNIO peakiMK MEIAOT KaTHOHbl Fe'*, Cu®*, Cr'* .

Omxpuimue kamuona céunya Pb>*. K 2 KarussM pacTBOpa HUTpaTa CBHMHIIA JOOABIAIOT 2 KAl
pactBopa noauaa kanus. K odpazoBaBiiemycst 0caaxy NpruOaBIsIIOT HECKOIBKO Kareilb BOJbI U 2 H
pacTBopa YKCycHOW Kuciaotrel no pH = 3...5. HarpeBator Ha BOIsHOW OaHE 10 IOJHOTO
pactBopeHHs ocaaka. Ilpyu MeaIeHHOM OXJIaKICHUN MPOOHPKHU (€€ TOTPYKAIOT B XOJIOAHYIO BOAY
WIM OCTaBIIIOT OCTHIBaTh Ha BO3[yXE) BBINAQJAIOT KpacUBbIe OJIECTALINE 30J0THUCTO-XKENIThIE
KPUCTAILJIBI MOJIU/IA CBUHIIA — «30JIOTOM JTOKIb .

Omxpoimue xamuona oceneza (II) Fe**. K 2...3 kamusam pactBopa cyibdara xeneza (II)
no6asisitot 2 Karum rekcaunanodeppata (I11) kammus.

Omxpoimue kamuona cenesa (III) Fe**. A) K 2...3 kamiam pactsopa cynbgara xenesa (II1)
n00aBisA0T 3...4 Kamiy AUCTWIIMPOBAHHOW BOABI, 1...2 KaruiM COJITHOM KHUCIIOTHI M 2 Karllu
rexcannanodeppara (II) kamus. O6pa3yeTcs TEeMHO-CUHHI 0CaJIOK.

b) B npo6upky nomemarot 2...3 xamim pactBopa cyibdara xenesa (III) u npubapnsior 2 kammu
pacTBopa pomanuna kanus. IlosBisercs KpoBaBO-KpacHOE OKpallMBaHue pacTBopa. JloOaBistoT
HECKOJIBKO Kamellb HM30aMUJIOBOTO CIUpTa WK d(dupa ¥ BCTpAxuBaioT. OpraHudeckuii cioi
OKpAIlIMBaeTCs B KPacHbIH I[BET.

Omxpoimue kamuona cepebpa Ag'. K 3...4 kannsam pactBopa AgNO, 106aBISIOT CTOIBKO ke 2M

HCI. IIpoBepstoT pacTBOpUMOCTSH nonydeHHoOro ocaaka AgCl B HCl, HNO, u B pactBope NH,OH.
Ocanok pacTBOpsieTcss B KOHLUEHTpUpOBaHHOM pacTBope NH,OH. K oOpa3oBaBuiemycsi pacTBopy
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KOMILJIEKCHOW COJIM XJIOpUJa TuaMMHuHCcepeOpa no6asnsator HNO, no pH =1...2. Beimamaet 6emnblit
0CaJIOK.

Omxkpoimue cyrvgpam-uona SO, . K 2...3 KawisM pacTBOpa, COAEPKAIIErO Cyib(ar-uoHBI,
HOJKUCIIEHHOIO0 HECKOJIbKMMU KamisiMu 2 M HC1, noGassiror S kanens 0,01 H pactBopa KMnO,
u 1...2 karm pactBopa BaCl,. 3arem u306ITok KMnO, BOCCTaHAaBIMBAIOT PACTBOPOM NEPOKCHIA
Bostopona. Ilpu sTom pacTBOop oOecuBeuMBaeTCs, a OCAJOK OKPALIMBAECTCS B PO30BBIM LIBET, YTO
CIIY’)KUT JI0OKa3aTeIbCTBOM 00pa3oBaHMs ocajka BaSO,.

Omkpoimue kapbonam-uona CO; . B mpoOUpKy C ra300TBOAHON TPyOKO# BHOCAT 5...6 Kameib
pactBopa Na,CO, u 5...6 kanenb 2 H pactBopa HCl. OnyckaroT KOHEIl ra300TBOJAHON TPyOKH B

poOUpPKyY ¢ HEOOIBIINM KOJMYECTBOM U3BECTKOBOM BOJbl. HaboaeTcs moMyTHEHHE pacTBOpa.
Omxkpovimue xnopuo-uona ClI”. B npobupky k 2...3 KamisM pacTBopa XJOpua HaTpus J0OaBISIOT
1...2 xamum pacTBopa HUTparta cepeOpa. BrimaBmimii ocagok oTAeNsOT HeHTpudyrupoBanueM. K
0CaJKy A00aBIISIIOT BOJHBIM pacTBOpP aMMHaKa 0 MOJIHOTO pacTBOpeHus. B monydeHHoM pactBope
oTkpbIBatoT Cl™ MOH aelictBueM 3...5 kamnenb 2 H pactBopa HNO, .

Omxpvimue numpam-uona NO*. K 2...3 xamisam pacTBopa NaNO, Ha CTEKISHHON IIACTHHKE
nob6apisator 1...2 xpucramna FeSO, (TH,0 M Kalullo KOHLIEHTPUpPOBaHHOro pactBopa H,SO,.
Boxkpyr kpucramia nosisisiercst 0ypoe MnaTHo.

®opma otuerHocTH: OTYET MO BhILIENpUBeIeHHOH Gopme (1. 9.1)

3amanue 1 i caMOCTOSTENIbHON paboThL:
Ha ocHoBaHuM KCriepUMEHTAIBHBIX HAOMIOACHUH 3anoMHuTe Tadbmuiy 12.1.

Tabauya 12.1

N3yuaemblit Pearent VYpaBHenue YcnoBust AHaJIUTUYECKUI
MOH peakuumn MIPOBEACHUS CUTHAJ
1 2 3 4 5

PexomeHnaaimu 0o BeIMOTHEHUIO 3a/1aHus 1:
Jlnst cocTaBieHUs ypaBHEHHMM peakiuii oOHapykeHus (rpada 3) peKOMEHIyeTcs HCIIO0Ib30BaTh

autepatypy [1] u [3].

OcHoBHag auTeparypa

1. TI'munka, H. JI. O6mas xumus : yueOHuk ais 6akanaBpoB / H. JI. ['munka. - 19-e uzn., nepepao.
u pon. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3osslii Kypc)

2. BappansH, M. A. Xumus : 1a00paTOpHBIH MPAKTHKYyM JUISI TEXHUYECKUX HaIpaBICHUMN
noaroToBku OakanmaBpuata / M. A. Bapmansu, C. @. Jlanuna/ nmox pen. M. A. Bapnausu -
bparck : bpI'VY, 2015. - 154 c.

3. Pycuna O.b. Xumus: MeToaudeckue ykazaHus [Jsl MOATOTOBKHM CTYIAEHTOB K TEKYLIEMY U
utoroomy konrtpoito. — bparck: 'OY BIIO «bpl'¥», 2012. — 155 c.

JlononHurenbpHas JuTeparypa
1. Koposun H.B. Obmas xumus: Y4eO. 1uist TeXHUYeCKUX Hampas. u crell. By30B/H.B. KoposuH.
—u3n. 3-e., ucnp. — M.: Beicur. mk., 2007. — 558 c.

KOHTpOJBHBIE BOIPOCH! JIJI1 CAMOIPOBEPKU

1. [TosicHuTe, KaKue peakiuy U T0YEMY HA3bIBAIOTCS CHEIU(PUICCKIMU; CEIICKTUBHBIMU;
rpynmnoBbIMuU?

2. Kakoii MeTon aHa/IM3a Ha3bIBalOT IPOOHBIM? B WeM ero JoCTOMHCTBA, HEAOCTATKU?
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3. Kakoii MeTo/ aHaiIM3a Ha3hIBAIOT CHCTeMaTHdecKuM?! B uem ero 1oCcTOMHCTBA, HEJOCTATKH?
4. Kakue peakliuu MOTYT OBITh MCIIOJIb30BaHbl B KAUeCTBE aHANUTHYECKUX peakiuii? [IpuBeaure
MIPUMEPHI.

5. HazoBuTe u onpenenuTe KOJIMUYECTBEHHbIE XapaKTEPUCTUKU YyBCTBUTEILHOCTH?

9.2. MeTonnueckne yKa3aHus 10 BHINIOJHEHHUIO KOHTPOJILHOM padoThI

B nporiecce n3ydenust Kypca XMMUAHM 00y4JaroIuecs: JOJDKHBI BBITOJIHUTh KOHTPOJIbHYIO padoty. K
BBITIOJIHEHUIO KOHTPOJIBHOM PabOTHI MOYKHO IMPUCTYIHTH TOJBKO TOTAA, KOrjga OyneT ycBOeHa
OlpeneNieHHasl 4YacThb Kypca M TIHIATENBbHO pa3o0paHbl peIIeHUs NPUMEPOB THIIOBBIX 33734,
IPUBEICHHBIX B JAHHOM IIOCOOMH, IT0 COOTBETCTBYIOIIEH TEME.

Pemenust 3a1a4 U OTBETHI Ha TEOPETHYECKHE BOMPOCH! JOJKHBI OBITH KOPOTKO, HO YETKO
000CHOBaHBI, 32 UCKIIOYEHHEM TEX CIIydaeB, KOT/ia [0 CYIIECTBY BOIPOCA TaKasi MOTHBHPOBKA HE
TpeOyeTcs, HampuMmep, KOrja HYXHO COCTaBHTh JJIEKTPOHHYIO (opMmylly aroma, Hammcarh
ypaBHEHHE peakiuu U T.11. [Ipu pemennu 3a1ad Hy>KHO IPUBOJUTH BECh XOJI PEILICHUS H.

KonrtponbHast pabora 1omkHa ObITh akKypaTHO odopmieHa. [IpuBoasTCS NOJTHBIE U KpaTKUE
YCIOBHS 3a/1ad, HMX pEIICHHs, MaTeMaTH4ecKkue mpeoOpa3oBaHus (MIpH HEOOXOJUMOCTH) U
nepevyeHb HCIONb30BaHHOW nuTepaTypsl. [Ipu oTBere cienyer u30erarb W3IHMIIHE JUTMHHBIX
OITMCAHUH, OH JIOJDKEH 0053aTeNIbHO COIepKaTh POPMYJIIbl M XMMHUYECKHE yPaBHEHMS,

Pabora nomxHa OBITH JaTHpOBaHA, MOANKCAHA CTYACHTOM M MPEICTaBlIeHa MPEroJaBaTeiIo Ha
IPOBEPKY.

Ecnu xoHTpObHAs paboTa He 3a4TeHa, TO OHA BO3BpaIaeTcsl 00yJaromemMycst Ha JopaboTKy B
COOTBETCTBHUH C YKa3aHHMSMH IpernojaBarens. KoHTponbHas paboTta, BEITOJHEHHAs! HE IO CBOEMY
BapUaHTY, MPEMNoaBaTeIeM He MPOBEPSIETCS U HE 3aCUUTHIBACTCS KaK CIaHHAs.

B ciryyae BO3HMKHOBEHHSI BOIIPOCOB IIPH BBIMOJIHEHUN KOHTPOJBHBIX PAOOT CTYIEHT MOXKET
00paTUTHCS 32 KOHCYJBTAIIUEH K MTPETo1aBaTelio.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' M, UCIIOJb3YEMBIX ITPUA
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 11O JNCHUIIJIMHE

WNudopmannonno-koMmyHukannonnslie Texnonoruu (MKT) ucnons3yrorest 1uist:
- HOJy4YeHUs UH(POPMALUU IPU MOATOTOBKE K 3aHATHUSM;
- CO3J]aHUs IIPE3EHTALMOHHOIO CONPOBOKICHUS MPAKTUYECKUX 3aHATHIH;
- paOOTBHI B 3IEKTPOHHON MHPOPMALIMOHHOI cpelie;
- KOHTPOJIs1 y4eOHBIX TOCTHIKEHUH 00YyJaroLIXCsl.
CranzapTHOE JIMLEH3UOHHOE IPOrpaMMHOE 00ecIIeueHHe:
- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level;
- Microsoft Office 2007 Russian Academic OPEN No Level;
- AHTHBHUpYCHOE ITporpammHoe obecnieuenue Kaspersky Security;
- CnpaBouHo-nipaBoBas cuctema «Koncynprant [1moc»;
- [IporpammuoOe obecnieueHne «BusyaibHas CTyIUsl TECTHPOBAHUS»;
- Aii-Jloroc: Cuctema AUCTaHIIMOHHOTO OOyUCHHUSI.

11. OMAUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMON
JJIA OCYIMECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TIO JUCIUIIJIMHE

Buo Haunenosanue Ilepeuenv ocnosénozo o6opyoosanusn Ne JIP
3aHAmMuUs ayoumopuu
1 3 4 5
JIk JlekunoHHas ayIuTOpUs - -
JIP JlaGopatopus oOriei bapomerp — anepouns BAMM-1; JIP Nel-12
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HeOpFaHHqCCKOﬁ XUMHNHU

mkad 113 HX; cTon xumudeckuii —
611T.; tocka 3-31 kom0. JJA-34 —
lmrr.; cucremusbii 610k Celeron
2400- 1mrt.; monutop 17LG -1mrt.;
anektponeub CHOJI-1,6 -1 mit.;
Becwl BJIA-200; Becsl BJITK-500;
mkad BRITSDKHOU -210T. ; TIKad
cyunmuibHbiit CHOJI -3,5; mkad 1111-
HK; TIPUOOP I WILUTFOCTPAITUU
3aBHCHMOCTH CKOPOCTH PEAKIIUU OT
YCJIOBUM -3 HIT.; KAJIOPUMETP C
MEpPHBIM CTaKaHOM; IPUOOP IS
OTIBITOB 1O XUMHH C HJIEKTPUUECKUM
TOKOM; TIPUOOP 7S DIIEKTPOIN3a
pPacTBOPOB CoJICH; TPUOOP st
MIOJIYYEHUS Ta30B; BBIPSIMHUTEID;
XUMHUYECKas IMOCy/1a.

JucnuieiiHas ayIuTopus

24 11K 15 250 / H67 / 4Gb / 500Gb /
DVD-RW (MmonuTop Sony Master
E1920);

npunrep HP Laser Jet P3010

JIPNe2
JIPNeS
JIPNe7
JIPNe9

Kp JlaGopatopus oOriei -
HEOPTaHWYECKON XHUMHUH
CP 431 10- TIK i5-2500/H67/4Gb (MmoHuTOD

TFT19 Samsung);
npuntep HP Laser Jet P2055D
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Ipuioxkenue 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJIEHUSI
IMPOME/XKYTOYHOU ATTECTAIIUHN OBYUYAIOIIUXCHA ITO JTUCIUIITIMHE

1. Onmucanune poHIA OLEHOYHBIX CPEACTB (IIACIOPT)

Ne
KOMIIE JJIeMeHT dOC
Pa3nen Tema
TEeHIH KOMIIETeHIINH
71
1. O6mas u 1.1. Tlepnomwmdeckwii 3aKk0H | DK3aMEHAITMOHHBIHN
OIIK-1 | cnocoOHOCTH HEOpraHuYecKas | U MepuoguYecKasi cucTemMa TECT
HCIIOJIL30BATh XAMUSI XAMHUYECKHUX DIIEMEHTOB
OCHOBHBIE 3aKOHBI J.M.MenneneeBa
TECTBEHHO- v
CCTCCTBCHHO 1.2. XuMundeckast CBSI3b DK3aMeHaMOHHbBIA
HAYYHBIX TUCIUILTAH
o " TECT
B IIpodeccroHaIBLHOM v
p 1.3. OcHOBHBIE KJIaCCHI OK3aMeHaIMOHHBINA
IEATENBHOCTH, .
HEOPTaHUYECKUX COSTUHEHUH | TeCT
MIPUMEHSTH METOIbI = v
1.4. CoiicTBa pacTBOpOB OK3aMeHallMOHHBII
MaTEMAaTHYECKOTO
3JIEKTPOITUTOB TECT
aHaian3a u
MATEeMATHUYCCKOrO 1.5. OxuciauTeabHO- OK3aMeHaIMOHHBIN
(KOMITBIOTEPHOT0) BOCCTAHOBUTEJIbHBIC PEAKIIUU | TECT
MOJCITUPOBAHUS, 2. Ousuueckags U | 2.1. OCHOBBI XMMUYECKOH DK3aMeHAIIMOHHBIN
TEOPETUYECKOT0 U KOJUIOMIHAs TEPMOJUHAMHUKH TECT
9KCIIEPUMEHTAIBHOTO | XMUMUS 2.2. OCHOBBI XUMUYECKOM OK3aMEeHAIIMOHHBIHN
HACCIIENOBAHUS KUHETUKHU TECT
2.3. KonauraTuBHbBIE DK3aMeHAaMOHHbBIA
CBOMCTBa PacTBOPOB TECT
2.4. OCHOBBI KOJUIOUIHON DK3aMeHAIMOHHBINA
XUMWH TECT
2.5. DIEKTPOXUMUIECKHE DK3aMeHAITMOHHBIHN
MPOLIECCHI TECT
3. 3.1. KauecTBeHHBII OK3aMeHAIMOHHBINA
AHammTrnyeckas XUMHUYECKUH aHAIN3 TECT
XUMUSI 3.2. KonnuecTBeHHBIH DK3aMeHaMOHHbBIA
XAMUYECKHH aHaIn3 TECT
4. 4.1. OOmue cBeAEHHS O DK3aMeHaIMOHHBIH
BrIcOKOMOJIEKYTT | BEICOKOMOJICKYIISIPHBIX TECT
SIpPHbBIE COEJIMHEHMSIX (MTOJIUMeEpax)
COEIMHEHHUS
(BMO)
2. Bonpochl K 3K3aMeHy
KomnereHuuu Nenm
Ne HallMeHOBaHHUe
BOITIPOCHI K O K3AMEHY
n/n pasaena
Kon Onpenesienune
1 2 3 4 5
1.1 Tlepwomudeckuii 3aKOH U
MepPUOINYECKas CUCTEMA
H.N.Menneneesa. [lepuosl,
o 1. O6mmas u
ceMeticTBa, Tpynmsl. [IpuBectn
HeOpraHudecKas
MIPUMEPBIL.
o XHAMUSI
1.2 [lopsankoBelif HOMEp d1€MEHTa. 3aKOH
Mos3nu. 3HaueHne IePHOINISCKOTO
3akoHa [[.M.MeHnneneena.
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1.3 KBaHTOBO-MeXaHHYECKast MOJIEIb
cTpoeHus aroma. KBaHTOBBIE yucna.

OIIK-1 | crmocoGHOCTD 1.4 IlpwHOWITE ¥ TIPaBHJIa COCTABIICHUS
HCITOJTB30BaTh 3JIEKTPOHHBIX | Tpadudeckux hopmym
OCHOBHBIC 3aKOHBI MHOT03JICKTPOHHBIX ATOMOB: TIPUHITHIT
€CTECTBEHHO-HAYIHBIX HaMEHbIIIEH SHEPTUH, TPUHIINTT
JUCLUIUIMH B ITaynu, npaBusio XyHja, IpaBuio
npogeccnoHaNbHON Kieukosckoro. [IpuBecTu npumepsi.
JeSTEILHOCTH, 1.5 [IpuunHa NepUOUIHOCTH U3MCHEHUS
MIPUMEHATH METOBI CBOCTB AJIEMEHTOB B PS/Iax H
MaTEeMaTHYECKOTO nepuonax. [lepuoanueckoe n3BMeHEeHNE
aHaJM3a u KHCIIOTHO-OCHOBHBIX U OKHCIIUTEIIEHO-
MaTeMaTHYECKOTO BOCCTaHOBUTEIHHBIX CBONCTB H
(KOMIIBIOTEPHOTO) XMMHYECKOI aKTHBHOCTH 3JIEMEHTOB.
MOJIETTHPOBAaHMS, 1.6 MexaHu3MbI 00pa30BaHUS XUMUIECKON
TEOPETHUYECKOI'0O U cBsi3u. [IpuBecTy mpuMepsl.
AKCIIEPUMEHTATBHOTO 1.7 OcHoBHbIE [IOJIOKEHUSA METOA
HCCIEIOBAHUS BasIcHTHBIX cBs3er (MBC).

1.8 CrpykTypa MoseKyII.
1.9 XapakTep XUMHYECKOH CBSI3U B
KOMIUIEKCHBIX coeuHeHusX. CTpoeHue
KOMIUIEKCHBIX HOHOB. [IpuBecTn
MIPUMEPBHI.
1.10 OOmas xapaKTEepUCTHKA METAJIIOB.
1.11 [lonyueHue U XMMHUYECKHE CBONCTBA
MeTaiioB. [IpuBecTu npumepsl.
1.12 IlpuMmeHEHHE METAIIOB B
CTPOUTEILHBIX TEXHOIOTHSIX.
Baxueiine MeTasinueckue
KOHCTPYKIIHOHHBIE MaTepPHAIIBI.
IIpuBectu npumMepsl.
1.13 KoHneHTpamnus pacTBOPOB U CIIOCOOBI
ee BeIpakeHus. [IpuBecTr mpuMepsI.
1.14 JIuccomnumanus 1eKTpoauToB. CTEIeHb
Y KOHCTaHTa JIUCCOLMAINH. 3aKOH
pazbasnenus OcTBaNbIA.
1.15 DaexTpoauTHIEeCKas UCCOITHAIINS
BogblL Ilonstue pH. IIpusectu
MIPUMEPBHIL.
1.16 T'mapomus coseid. [IpuBecTH mpuMepsI.
1.17 Krnaccudukamusi OKHCIATEITHHO-
BOCCTaHOBUTENBHBIX peakiuii (OBP).
IIpuBectu npumMepsl.
1.18 Metoms moadopa k03P PUITHEHTOB B
ypaBHeHusix OBP.
1.19 Baxue#me OKUCIUTETN U
BOCCTaHOBUTEIH.
CII0COOHOCTH 2.1 I, II u I 3aKOHBI TEPMOJUHAMUKH.
WCIIOJTE30BaTh 2.2 3axoH ['ecca u cieacTBUS U3 HETO.
OCHOBHBIC 3aKOHBI 2.3 DuTporMss W €€  HU3MCHCHHE B
€CTECTBEHHO-HAYYHBIX XUMHYECKUX MPOIEccax.
JUCIHILTHH B 2.4 XapaKTepuCTUYCCKHE (byHKIMH:
podeCCHOHATTEHOM Oueprus [ m60ca, sueprus I enmsMrosIia.

OIIK-1 2.Du3nueckas u
JeSITeNTFHOCTH, HampaBnenne mpoTexaHUs XMUMHYECKUX
MPUMEHSTH METOIbI nporeccoB. [IpuBecTu mpumepsl. KOILTOH/HAL
MaTeMaTUYeCKOro 2.5 TloHATHE CKOPOCTH TOMOTEHHOW | XHMHA
aHalvza u F€TepOreHHOM XUMHUYECKOM peakIuu.
MaTEeMaTHYECKOTO [IpuBectu mpuMepsl.

(KOMIIBIOTEPHOI0) 2.6 QDaxTophl, BIHAIONIME HAa CKOPOCTb
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MOACIINPOBAaHMA,
TCOPETUYCCKOI'O U
OKCIIEPUMEHTAJIBHOT' O
HCCIICIOBaHUA

XUMHUYECKOM peakiuu.

2.7 Teopuss katanuza. [OMOreHHBIH U
rereporeHHsi katanus. Kataauzatopsl u
WHTUOUTOPBI.

2.8 XuMunyeckoe paBHOBECHE U €TO
cMmeienue. [Ipusectu npumep.

2.9 CaoiicTBa pacTBOPOB HEDJIEKTPOIIUTOB:
3akoHbl Bant-I'odda u Payns.
Uzoronnyeckuii K03 HUIHEHT.

2.10 [IlonsTHE 00 DIEKTPOIHBIX
MOTEHLMANAX, UX U3MEPEHHE.
CranpapTHslil anekTpoa. Popmyna
Hepncra.

2.11 Psm OTHOCHTETHHBIX CTAaHAAPTHBIX
MOTEHLNANIOB.

2.12 TaspBaHWYECKHI SIEMEHT KaK
XUMHYECKUAH UCTOYHUK IEKTPUIESCKOTO
Toka. [IpuBectu npumep.

2.13 DnekTpoau3 pacTBOPOB U PACTIIIABOB.
3aKOHBI AJIEKTPOITH3A.

2.14 DnekTpoJHbIE IPOIECCH TPU
anexTpoause. IlpuBecTu npuMepsl.

2.15 Koppo3sus metamnoB. OCHOBHEIE
BHIBI Koppo3ud. [IpuBectr mpumMepsl.

2.16 Mertonap! 3aUTEI METAIOB OT
Koppo3uu. [IpuBectu mpumMepsl.

2.17 [lucniepcCHBIC CHCTEMBI:
KJaccu(UKays U METObI TOJTyYSHHS.
[TpuBecTn npuMepHI.

2.18 MunemrsipHas TeOpus 00pa30BaAHMS
KOJUTOMTHBIX PACTBOPOB.

2.19 MonekynspHO-KHHETHYECKHE U
ONITHYECKHE CBOMCTBA TUCTIEPCHBIX
CHUCTEM.

2.19. Koarynauus ¥ yCTOWYMBOCTh

nucnepcHsIx cucteMm. [lpusectu
MIPAMEPHI.

CII0OCOOHOCTH
HCIIO/Ib30BaTh
OCHOBHEIE 3aKOHEI
€CTECTBEHHO-HAYYHBIX
IACHUILINH B

3.1 KauecTBEHHBIH aHAIN3: AHAITUTHYECKAN

3.AHanuTryecka

npohecCUOHAIBHOMN
pod cur”ai u ero Bujel. [Ipusectu npumepsl. | 1 XUMHUS
JesITeNFHOCTH,
3.2 MeToapl KOTUIEeCTBEHHOTO XHMHUYECKOTO

MPUMEHSTH METOIbI

aHaJM3a: KUCJIOTHO-OCHOBHOE U

OIIK-1 | MmaTeMaTHYECKOTO

OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHOE
aHaIM3a u N

TUTPOBAHUE, IPABUMETPHUYCCKUI U
MaTeMaTHYECKOTO .

KOJIOPUMETPHYECKHUN aHATH3.
(KOMIIBIOTEPHOTO)

3.3 DneKTpOXUMHUYECKHE METOIbl aHAIH3A.
MOJIETTPOBAHMS,
TEOPETHIECKOTO H
AKCIIEPUMEHTAIBHOTO
WCCJICIOBaHUS
CIIOCOOHOCTD 4.1 Knaccudukarus nmonumepos. IIpusectu
WCTIOJTE30BATh MPUMEPBI. 4.BBICOKOMOIIEK
OINK.] | OCHOBHbIE 3aKOHEI 4.2 Crpoenne mnommumepoB. [lpuBectn | ynspHbie

€CTECTBEHHO-HAYYHBIX | IPUMEPHI. COETUHEHUS
JUCHUIUINH B 4.3 Csoiictea momumepos. IIpusectu | (BMC)
podeCCHOHATTEHOM IPHMEpBI.
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aHajim3a u

JACATCIBHOCTH,
MMPUMCHSATH MCTOABI
MaTeMaTH4CCKOT O

MaTeMaTU4eCKOI0
(KOMIIBIOTEPHOT0)
MOJCITHPOBAHUS,
TEOPETUUECKOTO U
AKCIEPUMEHTAIBLHOTO
HCCIIeIOBAHUS

2. Onucanue nokasarejed U KpuTepueB OLEHMBAHUS KOMIIETEeH NI

Iloxa3aTesn Ouenka Kputepun
3HATH — 3HAHUe TEOPETUYECKOrO U J1ab0paTOPHOro MaTepralia
(OIIK-1): 1o kypcy xumuu otiimdHoe (90 — 100 6amioB);
— OCHOBHBIE 3aKOHBI XUMHH; — deMOHCMpPayusi yMeHUll U Ha8blK08 PEIICHUS THITOBBIX
— CBOMCTBA XMMHYECKIX OTIIHYHO XUMUYECKUX 3a7a4, BBEITIOJHEHUS THIIOBBIX 3aaHUH
SIIEMEHTOB U HX otaryHoe (90 — 100 6aios);
COEIMHENMH, COCTaBJISIONINX — @lladeHue HAaBBIKAMH MTPOBEIACHHUS XUMHUYECKUX
OCHOBY CTPOHTEIBHBIX pPacyeToB C UCIOIb30BAaHHEM COOTBETCTBYIOIIETO
MaTepUaIoB; (hHM3UKO-MaTEeMaTHIECKOTO arapaTa OTIIHIHOE

VMeTh (90 — 100 6amoB).

(OIIK-1): — 3HaHUe TEOPETHYECKOTO U JIaDOPaTOPHOTO MaTepHraja
— IPUMEHSATH MTOJTYYEHHbIE o Kypcy xumuu xoportiee (75 — 89 6aiios);
3HAHWS 10 XUMUH TIPH — 0eMOHCmpayus yMeHull U HagblKog PEIICHHUS TUTIOBBIX
M3YYCHUH IPYTUX XUMHUYECKUX 3a7a4, BEIIOJHEHUS TUIIOBBIX 3aJaHui
JIUCIUIIIINH, XOpOo1I0 xoporee (75 — 89 6amioB);

— BBIJICNIATh XUMHYECKYIO — @lladeHle HAaBBIKAMH MTPOBEIACHHUS XUMHUYECKUX
COCTABJISFOIIIYIO B pPacyeToB C UCIOJIb30BAaHUEM COOTBETCTBYIOIIETO
MPUKJIATHBIX 3a/1a49ax B (PM3UKO-MaTEeMaTHYECKOT0 armapara Xopoliee
npogeccnoHaIbHON (75 — 89 6annos).

ACATCIIbHOCTH; — 3HAHUEe TEOPETUIECKOTO U JTabOPaTOPHOTO MaTepraia
Baanern 10 Kypcy xuMuu cpeanee (60 — 74 6amioB);

(OIIK-1): — 0eMOHCmMpayus yMeHull U HagblKog PEIICHHUS TUTIOBBIX
— HaBbIKaMM NPOBCICHUA OBICTBODHT XMMHUYECKHX 3aJ1a4, BHITIOJIHEHMS TUMOBBIX 3aJaHUM
XUMHUYECKOT0 Kcrepumenta; | YA p cpenuee (60 — 74 6amioB);

- CHOCO6HOCUT“° paborars Ha ¢IBHO — 61a0enue HaBbIKaMU NIPOBEICHUS XUMUYECKHX
COBPCMCHHOM alliapatype PACUETOB C UCIONB30BAHUEM COOTBETCTBYIOIIETO
AT IPOBE/ICHUA (U3MKO-MATEMATHYECKOTO alapara CpejiHee
OKCIICPpUMCHTA. (60 —74 6aJ'IJ'IOB).
— 3HAHUEe TEOPETUIECKOTO U JTabOpPaTOPHOT0 MaTepraia
10 KypCy XUMHH HIDKE cpemHero (MeHee 60 6aioB);
— deMOHCMpayusi yMeHUll U Ha8blKo8 PEIICHUS THITOBBIX
HeyIOBIIC- XUMUYECKUX 3a7a4, BEITIOJHEHUS THIIOBBIX 33 aHUH
TBOPHTENBHO HWXe cpenHero (MeHee 60 0ayIoOB);

— g1adenie HABBIKAMU TTPOBEICHHUS XUMHUYUECKUX
pacyeToB C UCIOIB30BAHUEM COOTBETCTBYIOIIIETO
(hU3HMKO-MaTEeMaTHYECKOTO arnapaTa HIbKe CPEeTHETO
(menee 60 6amios).

3. MeToanuyeckne MaTepualjibl, oONpeaejsilOlie MNPoUeayPbl OLEHUBAHHUS 3HAHMI,
YMEHHUIi, HABBIKOB H OIBITA 1eSITeJbHOCTH

,Z[I/ICI_II/IHJII/IHa XuMusl 3aHAMAaeT Ba)XKHOE 3HAYCHHE B CHCTEME IOATOTOBKH CIICIHUAJIUCTOB  JIsA
Pa3IMYHBIX obmacreit CTPOUTCIIBHOI'O MPOU3BOJCTBA. Vcemex pa60TI:I CII€uuainucra B obmactu 000
CTpOI/ITCJ'H:HOI‘/'I TEXHOJIOT'MHU BO MHOTOM ONPCACIISICTCA YPOBHEM €ro XUMUYECKON IOATOTOBKH. I[I/ICLII/IHJ'II/IHEI

61




XuMUS 3HAKOMHT OOY4YaIONUXCS CO CTPOSHUEM BEIECTB, X (PU3NYCCKUMH M XUMUYCCKHUMH CBOWCTBAMHU, a
TaKkKe Ccrnocob0aMu UX TONyYeHUS W HANpaBICHHUSIMU WCIOJIL30BaHUS B CTPOMTEIbCTBE. JlucHMIUIMHA
HalpaBJieHa Ha MOJTy4YEHHE TEOPETUICCKUX 3HAHUM M MPAKTUYECCKUX HABBIKOB 110 XUMHH, HEOOXOMMBIX JIJIS
WX JalbHEWIIero WCIONb30BaHUS B MPAKTHYECKON JesITelnbHOCTH. [Ipedycmompeno npogedeHue
AYOUMOPHBIX 3AHAMUL 8 COYEMAHUU C 8HeAYOUMOPHOU pabomoll.

Wzyuenne TUCIMITIMHBI XUMHS TIPEyCMaTPUBACT:

— JIeKIIWH,

— JnabopaTopHEIE pabOTHI;

— KOHTPOJBHYIO padoTy;

— CaMOCTOSTENBHYIO padoTy;

— KOHCYJbTAIUH;

— DK3aMeEH.

Osnadenue Kio4ebiMU NOHAMUAMU  SAGAACMC  HE0OX0OUMbIM yciosuem XOpoUICTO YCBOCHUA
TCOPETUICCKOTO U na6opaTopH0ro MaTtepuaja no JUCHUIINHE.

B x00e oceoenus pazdena 1. O01Ias 1 HEOPraHUYECKAS. XUMUS» 00)YUAOUUECst QOANCHBL YACHUMD.!

—  (OpMYJTUPOBKH MIEPUOAUYECKOTO 3aKOHA, PU3UUCCKHUN CMBICH ITOPSIKOBOTO HOMEPA;

—  CTPYKTYpY HEPUOIUYECKON TAOIHIIBI, CBS3b MEXK/IY MOJIOKCHUEM 3JICMEHTa B IMEPUOIUYCCKON TaduIle
U DJIEKTPOHHBIM CTPOCHUEM aTOMa;

—  TEepUOIUYECKH W HETIEPHOAMYECKH N3MEHSIONINECS CBOMCTBA, IPUIHHBI IIEPHOTUIHOCTH;

— 3aKOHOMEPHOCTH W3MEHEHHS AaTOMHBIX paINyCOB, DSHEPTHM WOHU3AIUH, CPOJICTBA K JJIEKTPOHY,
3IEKTPOOTPHUIIATENIEHOCTH B IEPHUOIAaX U TPYIINax;

— TIOHATHS: AJTUHA U DHEPTHS CBSA3H; TEOMETPHUIECKYIO (POPMY MOJIEKYI;

—  CcHOCOOBI IOJTyYEHUS ¥ CBOMCTBA BAKHEHININX METALTHYECKUX MATEPHAJIOB;

— kJjaccu(UKaIMi0 pacTBOPOB IO Pa3HbIM IPU3HAKAM;

—  cHocoObI BRIPAXKEHUS KOJTHMYECTBEHHOTO COCTaBa PACTBOPOB;

— MEXaHu3M Tpollecca 3JICKTPOJIUTUYCCKONW JHUCCOLMAIUM, 3aKOHOMEPHOCTH JTUCCOIUAIMH CIIa0BIX
anexTponuToB; nouatus pH u pOH, npumeHeHne HHIUKATOPOB;

— CYUIHOCTH Ipoliecca THApPOIIN3a;
Heobxo0umo oerademsv Hagvikamu u yMEHUAMU NPUMEHEHUS U3VHEHHBIX MemO0008 0.

— COCTaBJICHHA AJIEKTPOHHBIX U AIEKTPOHHO-TpaPUIecKuX (pOpMyIT 2I€MEHTOB;

— OIpeneNieHHs IMOJIOKEHHUS 3JIeMEHTa B MEPHOAMYECKOl cHcTeMe Ha OCHOBAaHWH €ro 3JIeKTPOHHOH
hopmysr;

— pacyera cocTaBa pacTBOPOB JIFOOBIM U3 MSATH PACCMOTPEHHBIX CIIOCOOOB;

— COCTaBJICHHA yPaBHEHHUH PEaKI¥ THAPOJIN3a B IIOJTHOM MOJIEKYJISIPHOM W MOHHOM BH[IAX;

— pacuera pH u pOH B pacTBOpax KHCIOT U OCHOBAHMIA,
Heobxooumo oenademsv Hagvikamu npumMeHeHUs: U3y4eHHbIX Memoo08 8 KOHKPEMHbIX CUMYAYUSX:

— MPOBEACHUS MPOCTEHUILIEr0 XUMUYECKOT0 IKCIIEPUMEHTA;

— paboTHI HA COBPEMEHHOMH amnmaparype AJis IPOBEACHUS IKCIICPUMEHTA.

B xo00e oceoenus pazoena «2. Puznyeckas ¥ KOJUIOUIHAS XUMHUSI» 00yUaIONTHECS Q0IHCHbI YACHUMb.

— CYIIHOCTH MEPBOTO, BTOPOTO U TPETHETO 3aKOHOB TEPMOJMHAMUKH, UX MaTEeMaTHYECKOE BBIPAKECHUE H
MpUMEHCHHE;

— CcymIHocTh 3aKkoHa ['ecca u cinencTBuil U3 Hero;

—  CYUIIHOCTbH MPOIIECCOB, MPOTEKAIONINX B TaIbBAaHUYECKUX IEMEHTAX;

—  MEXaHU3M DJICKTPOXUMHUYECKON KOPPO3UH, CITIOCOOBI 3aIUTHI OT KOPPO3UH;

— CYIIHOCTh TPOIIECCOB 3JIEKTPOJIM3a BOAHBIX PACTBOPOB M PACIUIABOB, KATOJHBIC M aHOMHBIC MPOIECCHI,
3akoHbI Dapasies, IPUMEHEHUE MPOIIECCOB ICKTPOIIN3A.
Heobxo0umo orademsv Haguikamu u yMEHUAMU NPUMEHEHUS U3VHEHHBIX MemMO0008 0.

— pacuera 3JIC; cocTaBIEHUS CXEMbI IEKTPOIHBIX MPOIECCOB MPH EKTPOIHN3E U IIEKTPOXHUMUIECKOH
KOPpO3HH;

— COCTaBJICHUS ypaBHEHUs TOKOOOPA3YIOIIMX PEaKIni; pacueToB 1o 3akoHaMm Dapajes.
Heobxooumo oenadems Hagbikamu npUMeHeHUst U3yUeHHbIX MeMO008 8 KOHKPEMHBIX CUMYAYUSIX:

— TPOBEACHUS NPOCTCUIIET0 XUMHUECKOT0 IKCIICPUMEHTA,;

— paboTHI HA COBPEMEHHOMH amnmaparype AJis IPOBEACHUS IKCIICPUMEHTA.

B xo00e ocsoenusa pazdena «3. AHanUTHYIECKas XUMUS» 00yUAIOUTHECS Q0IHCHBI YACHUMb:
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— peaknuu 0OHAPYKCHUS KATUOHOB M aHUOHOB;
Heobxo0umo orademsv Hagvikamu u yMEHUAMU NPUMEHEHUS U3VHEHHBIX MemO0008 0.
— TPOBEACHUS KAYSCTBCHHOTO aHAJIM3a M XMMHUYECKOUN UIACHTU()HUKAIIUY BEIICCTB.
Heobxooumo oenadems Hagbikamu npUMeHeHUst U3yUeHHbIX MeMO008 8 KOHKPEMHBIX CUMYAYUSIX:
— TPOBEACHHUS MPOCTEUIIET0 XUMHIECKOT0 SKCIIEPIMEHTA,;
— paboThI Ha COBPEMEHHOMH ammaparype AJIs IPOBEACHUS IKCIIEPUMEHTA.

B x00e oceoenusn pazoena «4. Boicokomonekyinspable coemauaeHmst (BMQC)» obyuarowuecs dondichsl

VACHUMb !
—  METObI NOJIYYCHHUS MTOJUMEPOB; 3aBUCUMOCTh cBoMcTB BMC 0T cocTaBa U CTPYKTYDHI;
— IpUMEHEHHE MMOJUMEPHBIX CMOJI B TEXHOJIOIMH CTPOUTEILCTRA.

Heobxooumo osnademsv nagvikamu u yMeHUAMU NPUMEHEHUST U3YYEHHBIX MEMOo008 Os:
—  COCTaBJICHHS yPaBHCHHUH PEaKIHi MOJUMEPHU3AIMY U TOJIUKOHICHCAIIHH.

Heobxooumo oenademv HagbIKaMu RPUMEHEHUSL U3YYEHHBIX MEMOO08 8 KOHKDEMHBIX CUMYAYUSIX.!
— TPOBEACHUS MPOCTCUIIETO XUMHUECKOT0 IKCIICPUMEHTA,;
— paboTHI HA COBPEMEHHOMH amnmaparype AJis IPOBEACHUS IKCIICPUMEHTA.

Camocmoamenvhyio pabomy yeiecooOpasHoO HA4UHAMb ¢ BHHUMATEIBHOTO O3HAKOMJIGHHA C
TEOPETHYECKHMH CBENEHHMSIMH, Jajiee PEKOMEHIYeTCS OTBETHTh Ha BONPOCHI IS  CaMOIPOBEPKH,
MIPHUBEJICHHBIC B KOHIIE KaXJ[0W JIa0OpaTOPHOIN pabOThI, U TOJIBKO MOCIE 3TOTO MPUCTYIUTh K BBHITOJHEHUIO
3aanuii taboparopHoit paboTel. CTyaeHTaM He0OXOAMMO TTOMHUTH, YTO OOJIBIIYIO POJIb B JOCTHXKCHUU UMH
BBICOKMX pE3yJbTaTOB WIPAaeT caMOCTOsTeNbHas ydeOHas paboTa, HalpaBlieHHas Ha W3y4YeHHE Kak
OTJIENBHBIX PA3/IENIOB U TEM IUCIUIUIMHBI, TaK ¥ Ha MOJTOTOBKY K TEKYIIMM KOHTPOJIHHBIM MEPOIPHITHSM.
CaMocTosTenbHas paboTa, HaNpaBlICHHAsS Ha YriIyOJICHUE W 3aKpeIUieHUEe 3HaHWM, a TakKe pa3BUTUC
MPAKTHYECKUX YMEHH, 3aKifodaeTcss B paboTe OOyJaromuxcsl ¢ JEKIMOHHBIM MaTepHajoM, MOWCKE W
aHaJIM3€ MaTepUaNoB M3 JUTEPATYPHBIX W DJIEKTPOHHBIX HWCTOYHMKOB HWH(MOPMAIUHU II0 33JaHHOW TeMme,
W3YYCHUU TE€M, BBIHSCEHHBIX Ha CAMOCTOSATEIBHYIO IPOPadOTKY.

Paboma ¢ aumepamypoii sBISETCS BaXHEHUIITUM 3JIEMEHTOM B TOJYYCHUW 3HAHUHN 1O AWCIUTUIMHE.
IIpexxne Bcero, HEOOXOAMMO BOCIIOJB30BATHCS CIIMCKOM PEKOMEHIYeMOH 110 JaHHOW JMCIHILINHE
muTepaTypbl. JlOMOTHUTENBHBIC CBEICHUS 110 U3yYaeMbIM TeMaM MOXHO HaWTH B MEPUOJUYECKON MMEeYaTu U
HNurepnere.

B npoyecce nposedenusn nabopamopHvix pabom TPOUCXOAWUT 3aKpeIUieHHe 3HaHWH, (HOpMHUpOBaHWE
YMEHHI M HaBBIKOB pealn3alliil MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX MPOTEKaHHS XHMHYECKUX
peakuuii, 0 XUMUYECKHX CBOWMCTBAaX BAXHEWIIMX KJIACCOB HEOPraHUYECKHUX COCIMHEHHU U CIIOCO0axX WX
MONTy4YeHHs], O TPOIIECcaX, MPOTEKAIOIINX B PACTBOPAX DIEKTPOIUTOB M HENEKTPOIUTOB.

Ilpu noozomoske k 2x3aMeHy PEKOMEHIYyETCS 0c000€ BHUMAaHHE YIEIHTH CIEAYIOIAM BOIIPOCAM:
TIOBTOPUTH OCHOBHBIE TEOPETUUECKHE CBEJICHUS TIO JIUCIMILUINHE, TI0 KaXIIOW TEME CaMOCTOSATEIBHO PeluTh 1-2
3aja4M, OTBETUTh HAa TECTOBBIC 3aJlaHWs, MpPUBEJCHHBIC B Juteparype [5] m.7. HeoOxomumo MOBTOPUTH
TIPAKTHIECKUH MaTeprall, CBA3aHHBIA C COCTABIEHHEM DIIEKTPOHHBIX U rpadudeckux (GopMya aTOMOB U HOHOB,
YpaBHEHHI XUMHYECKUX PEaKIii B TIOJHOM M COKDAICHHOM WOHHOM BHJAX, CXEM KaTOJAHOTO W aHOJHOTO
MPOLIECCOB TIPH AJICKTPOJIN3E PACTBOPOB AEKTPOIUTOB, oA00pa kodddurpienTor B OBP.

B npoyecce roucynvmayuu ¢ npenooasamenem OOyHaromeMycsi HEOOXOIWMO VSCHHTH BOIPOCHI,
BBI3BABIINE 3aTPyJHEHHE MPH CaMOCTOSTEIbHOM WM3Y4eHWH Kypca. KoHCymapTammu MOXKHO IOYYUTH TIO
BONPOCAaM OpraHM3alUMd CaMOCTOSATENBHON paboThl M 1O JAPYTUM  OpraHH3alMOHHO-METOIHYECKUM
BOTIPOCAM.

63



Ipuiio:xxkenune 2

AHHOTANMUA
padoyeil nporpaMmbl JUCHHMILTHHBI
Xumus

1. Heapb u 3axa4y TUCHUTTHHBI
Llenbto M3y4eHUs! TUCHUTUIMHBI SIBIISCTCS: (POPMHUPOBAHUE y CTYIEHTOB XUMHUYECKOTO MBIIIICHUS
IyTeM OCBOCHHMS HMMH OCHOBHBIX 3aKOHOB XHMHUH, BBIPA0OTKH HABBIKOB CaMOCTOSITEIIEHOTO
BBIITOJIHEHUSI XMMHYECKOTO OSKCIIEPUMEHTA, KCIOJIb30BaHUsl TPHEMOB aHallM3a H CHHTE3a,
OBJIAJICHUS TEXHUKOHN MPOBEJACHUS XUMUYECKHUX PACUCTOB.
3anauam U3y4eHUsT AUCIUTUINHBI SIBIISTFOTCS:

— 0Oy4YUTh CTYJCHTOB OCHOBHBIM 3aKOHAM XUMUU;

—  Pa3BUTh CIIOCOOHOCTH CAMOCTOSITEIILHOT'O BBIITOJIHEHHSI XUMHYECKOTO IKCIIEPHUMEHTA,

NPaKTUYECKOTO IIPUMEHEHUS TIOTYyYCHHBIX 3HAHUH MPH NMPOBEICHUN XUMUYECKUX PAaCUETOB;
— (GOopMHUPOBATh YMEHHSI IOTUYECKU MBICITHTH U 00001aTh HAOTIOJacMbIe SIBJICHHSI.

2. CTpykTypa IMCUHHILINHBI

2.1 PacnpeneneHue TPYAOEMKOCTH TIO OTACTBHBIM BHJAaM y4eOHOW paboOThl, BKIIOYas
CaMOCTOSTENIbHYIO paboTy: Jeknuii 17 4., mabopaTopHbIX paboT 34 4., caMoCTosITeNIbHas paboTa
66 u.

OO01mast TpyA0€MKOCTh JUCHUIINHBL cocTaBisieT 144 yacoB, 4 3a4eTHBIC €IUHUIIBI.

2.2 OCHOBHBIE pa3ieNbl AUCUUTUIUHBI:

1 — OGmas 1 HeopraHudecKast XUMHS

2 — ®duznueckas U KOJUIOUIHASI XUMUS

3 — AHanuTHYeCcKas XuMus

4 — BeicokoMorekyisapHbie coenquuenus (BMC)

3. Ilnanupyemsble pe3yJbTaThl 00y4eHHUs
[Tponecc n3yueHust JUCUMIUIMHBI HAIIPaBJeH Ha (OPMUPOBAHUE CIIEIYIOEH KOMIETEHIIH:
OIIK-1 — cmocoOHOCTh HCIIONB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX UCIUIUIMH B
NpoQEeCCUOHATBHON  JESATENbHOCTH, IMPUMEHATh METOJbl MaTEeMAaTH4YEeCKOro aHauu3za U
MaTEMaTUYECKOTO (KOMIBIOTEPHOI'0) MOJAEIMPOBAHUS, TEOPETUYECKOIO0 M 3KCIEPHUMEHTAIbHOIO
UCCIICIOBaHMSI.

4. Bua npoMesKyTOYHOM aTTeCTAIUM: YK3aMEH
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Ipuioxkenune 3

IIpomokon 0 00nOIHEHUAX U UBMEHEHUAX 8 PADOUell npozpamme
na 20___-20 yueonwlit 200

1. B paGouyto nporpammy 1o JUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto mporpaMMy o AUCHUILIUHE BHOCATCS CIEAYIOIINE U3MEHEHUS:

[Iporokon 3acenanus kadeapsr Ne OT «___» 20 T.,

(paspabomuux)

3aBeayromuit kadeapoit

(noonucw) (®.1.0.)
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Ipuioxenne 4

POOHJZ ONEHOYHbBIX CPEACTB AJId TEKYIIHEI'O
KOHTPOJIA YCIIEBAEMOCTHU 1TO JUCHUITJIMHE

1. Onucanue GpoHIAa OLICHOYHBIX CPEACTB (MACTOPT)

Ne
KoMIIe JjIeMeHT DOC
Paznen Tema
TeHIH KOMIIETEHI[HH
u
1. OOmas n 1.1. Tlepuommueckwuii 3akoH | JIPNel,
OIIK-1 | ciocoOHOCTh HEOpraHWdecKas | W MepHOIUYEcKas CUCTeMa JIPNe3,
HCIIOJIb30BATh XHUMUS XHUMHYCCKHX YJIEMCHTOB JIPNe6,
OCHOBHBIC 3aKOHBI J.M.MenneneeBa JIPNe7,
CCTECTBCHHO- 1.2. Xumudeckas cBSI3b JIPNe8,
Hay4YHBIX JUCLMIUIMH JIPNe10,
B IPO(heCCUOHAIBHOM 1.3. OcHOBHBIC KITaCCHI _ | JIPNell,
JESTENBHOCTH, HCOPTraHMYCCKUX COCAMHCHHUH | kp,
IPUMEHSATH METOBI 1.4. CpolicTBa pacTBOPOB Tecr o pasgeny 1
MaTEeMaTHYECKOTO 3JIEKTPOITUTOB
aHajmsa u 1.5. OkucIuTenbHO-
MaTeMaTHIECKOTO BOCCTAHOBUTEIIbHBIE PEAKLIUNA
(KOMIIBbIOTEPHOTO) 2. Ousnueckas u | 2.1. OCHOBBI XUMHUUYECKOH JIPNe4,
MOACTHPOBAHHA, KOJUIOUJHAS TEPMOJUHAMUKH JIPNeS,
TCOpCTIICCKOro 1 XUMUS 2.2. OCHOBBI XUMHYECKOH JIPNe9,
SKCIEPUMEHTAIBEHOTO — Kp,
HCCIeIoRaHHA 2.3. KomuratuBHble Tect no pazgeny 2
CBOMCTBa PacTBOPOB
2.4. OCHOBBI KOJIJIOUIHOM
XHMUH
2.5. DIEKTPOXUMUIECKHE
MPOLIECCHI
3. 3.1. KauecTBeHHBIH JIPNe2,
AHamTrnyeckas XUMHUYECKUH aHAIN3 JIPNel12,
XHMHS 3.2. KonndecTBeHHBIN KD,
XUMHYECKUU aHaAIN3 Tect no pazneny 3
4. 4.1. OOmiue cBeeHHs 0 Tect o pazneny 4
BricokoMoniekyn | BHICOKOMONEKYIISPHBIX
SIPHBIE COCIMHEHUSIX (TIOTUMEpax)
COeIMHEHHMS
(BMCO)
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2.0nmncanue nokaszareJieid 1 KpUTepUeB OLlCHUBAHUS KOMIIETEHIIHI

Iloxa3aTesmn Ouenka Kputepun
— 3HaHUe TEOPETUUECKOTo U J1abOpaTOPHOro MaTepuana
10 KOHTPOIMPYEMOMY pa3ziely OTIMYHOE;
— 0eMOHCMpayus yMeHull U HA8bIK0E PEIIEHNS TUTIOBBIX
OTHHO XUMHUYECKHX 337144, BBITIOJTHEHUS THITOBBIX 3aJaHUI 110
KOHTPOJIUPYEMOMY pasfielly OTIUYHbIE;
— 1adeHue HaBbIKAMH TIPOBEIEHUS XUMUUECKHUX
3narep PAcYeTOB C UCIOIH30BAHUEM COOTBETCTBYIOIIETO
(OIK-1): (U3MKO-MaTEeMaTHYECKOTO annapaTa OTIUYHOE.
— OCHOBHbIE 3aKOHBI XUMHU;
~ CBOHCTBA XUMUYCCKHUX — 3HaHuUe TEOPETUIECKOTo U 1abopaTOpPHOro MaTepuaia
SJICMCHTOB 1 X 10 KOHTPOIMPYEMOMY pa3fielly XOPOLIEE;
COCMMHCHNH, COCTABIIAIOIINX — 0eMOHCmMpayus yMeHull U HA8bIK0E PEIIEHNS TUTIOBBIX
OCHOBY CTPOHUTEIIBHBIX XUMHUYECKHX 337144, BBITIOJHEHUS THIIOBBIX 3aJaHUI 10
MaTepHasIoB; .
v X0pouIOo KOHTPOIMPYEMOMY pa3zielly XOpOLIEe;
X 01;47?1} ) — g/1a0eH1e HABBIKAMHU POBEIEHHS XUMUUECKUX
) PacyueToB ¢ UCIIONB30BAHUEM COOTBETCTBYIOIETO
— TIPUMEHSTD TOJTyYEeHHBIE
(pU3MKO-MAaTEMaTHUYECKOTO alapaTa Xopollee.
3HAHUA 110 XUMHHU [PH
U3YYEeHHH IPYTUX
— 3HaHuUe TEOPETUIECKOro U J1abopaTOpPHOro MaTepuaa
AIFECITHTCIEE, [0 KOHTPOJIUPYEMOMY Pa3ielly CpeHee;
— BBIJGINATH XMMHUECKYIO ) POJIHPY Y basjielty cpefuee,
- K [ICHHS] TUTIOBBIX
COCTABIAIONIYIO B eMOHCMpayus YMeHutl U HAbIKOE PELlIe OB!
HPUKAAHbIX 38/a4aX B XUMHUYECKUX 32714, BBITOJHEHHS THIIOBBIX 33 aHUM
o OBJIETBOPHUT :
podeCCHOHATTEHOM ya p cpegHee,
eJILHO -
[ —— 1a0eHue HABBIKAMU POBEIEHHUS XUMUUECKUX
Baangerb PacyeToB ¢ UCIIONB30BAHUEM COOTBETCTBYIOIETO
(OITK-1): (U3UKO-MaTEMaTHUECKOrO alapaTa CpeiHee.
— HaBBIKAMH TIPOBEICHUS
XMMUYECKOT0 YKCIIEPUMEHTA;
— CTIOCOGHOCTBIO paboTaTh Ha — 3HaHuUe TEOPETHIECKOTO U 1a60paTOPHOTO
COBPEMEHHOH anmaparype KOHTPOJIUPYEMOT0 MaTepuana Mo KOHTPOIUPYEMOMY
[T POBEIEHHS pas/eny HUKe CPEIHEro;
JKCTIEpUMEHTA. — 0eMOHCmpayus yMeHull U HA8blK0E PEIIEHNS TUTIOBBIX
Hey/10BJ1e- XUMHAYECKHX 3a/1a4, BBITIOJHEHHUS THITOBBIX 3aaHHi
TBOPHUTEJILHO HUKE CPEIHETO;

— gradenie HABBIKAMHU TTPOBEICHHUS XUMHUYUECKUX
pPacyeToB C UCIOJIb30BAHHEM COOTBETCTRBYIOIIETO
(U3NKO-MaTEMaTHIECKOTO arapara HiKe CpeTHero.
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[lporpamma cocTaBieHa B COOTBETCTBHHM C  (pellepalbHBIM TOCYIapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAHJAPTOM BBICIIETO 00pa3oBaHMs 1Mo HarpasieHHio nmoarorosku 08.03.01

CtpoutenbcTBo 0T «12» mapta 2015 1. Ne 201

aas_Haoopa 2014 roaa: u yueOHbiM miaHoM OI'BOY BO «bpl'V» nns 3aouHoit  ¢dopmbl

oOyuenus ot «03» utonst 2018 1. Ne413

s Haoopa 2015 roga: u yueobusiM mmanom GI'BOY BO «bpl'Y» miis ouHoit popMbl 0OydeHHS

ot «13» utomns 2015 1. Ne475, 3a0unoit popmer 00yuenust ot «01» oktadps 2015 r. Ne587

s Haoopa 2016 roaa: u yueoubm mwiaHom ®I'BOY BO «bpl'Y» nnst ounoit popmbl oOydeHus
oT «06» uronst 2016 r. Ned29, 3a0unoii popmbl 00yuenust ot «06 uroHs 2016 r. Ne429, 3aouynoit

(ycxopenHoit) hopmel 00yueHust oT «06» uronHst 2016 1. Ne429

s Haoopa 2017 roaa: u yueoubM miaHom ®I'BOY BO «bpl'Y» nnst ounoit popmbl oOydeHus
ot «06» mapra 2017 r. Nel25, 3aounoit gopmer oOyuenust or «06» mapra 2017 r. Nel25,

3a04HOM (ycKOopeHHOi1) popmbl 00yuenus ot «04» ampens 2017 r. Ne203

s Haoopa 2018 roaa u yye6upiM ianoM O@I'BOY BO «bpl'Y» nist ounoit popmbl 0OyueHust

oT «12» mapta 2018 r. Ne130, 3a04noii popmbr 00yuenust ot «12» mapra 2018 r. Nel130

IIporpammy cocraBuia:

Bapnausn Mapraput AHJIpaHUKOBHA, JIOIIEHT, KaH[.T€X.HAYK, JOLEHT

(noonucw)
PaGouast mporpamMma paccMOTpeHa 1 yTBepkKaeHa Ha 3aceqanuu kadeapsl IbXKuX
oT «___» nekabps 2018 r., mpotokom No__
3aBenytromuii kadeapoit DbXKuX M.P. Epodeea
COI''TACOBAHO:
3aBenyrONIHi BBITyCKAIOIeH Kadeapoit I'.B. KoBanenko
Jupexkrop OuOIMOTEKH T.®. CotHuK
PaGouas mporpamma onoOpeHa metonuueckor komuccueit EH dakynprera
oT «___» nekabps 2018 r., mpotokom No__
[Ipencenarens merognueckoit komuccun EHO M.A. Bappansiu
COI''TACOBAHO:
HavanbHuk
y4eOHO-METOIUUECKOT0 YIPaBICHHUS I'.II. Hexxeen

Perucrpanuonnsrii Ne

(Memoouueckutl omoer)
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