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MunuctepcTBo 06pa3oBanus U Hayku PO

o o Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

®-Paboyas mporpamma 1o JUCHHUIUINHE

1. IEJM M 3ATAYHA OCBOEHHUS JUCHUATIIMHBI
He.]]l/l OCBOCHUA NUCHUIIJIMHBI:

OBJIA/ICHUE 3HAHUSAMHU OOIIMX 3aKOHOB XHWMHH; OCHOBHBIX 3aKOHOMEPHOCTEW B3aWMOCBS3H MEXKIY
CTPOCHMEM M XHMUYECKUMHU CBOMCTBAMM BEILECTBA, CTPYKTYpPOHM XMMHMYECKUX COCOUHEHMM M HX
OMOJIOTUYECKON  aKTUBHOCTBIO, a TaKKe MPUHIUIAMHA TNPOTHO3MPOBAHUS  IPEBpAICHUS
HEOPraHUYECKUX U KOOPAUHALMOHHBIX COCIUHEHU;

dbopmupoBanne komrereHIH OITK-1: «CriocoOeH ucmonp30BaTh OCHOBHBIE OMOIOTHYECKHE, (PU3HKO-
XUMHYECKHE, XUMHUYECKHe, MaTeMaTUYeCKUe METOIbl JJisl pa3paboTKu, UCCIEAOBAHUN U IKCIEPTU3HI
JIEKAPCTBEHHBIX CPEJICTB, U3TOTOBJICHUS JICKAPCTBEHHBIX MPENapaToBy.

3agaum 0CBOCHHSA JUCHUILINHEI:

- HpI/IO6p€TCHI/IC CTyACHTaMU 3HAHHH OCHOBHBEIX 3aKOHOB XHMUU, COBpGMCHHOfI MOACIN aroMa H
HepnonnquKoro 3aKOHa I[I/I MeHneneeBa, IpUpOAbI XUMHYECKOU CBA3H;, HOMCHKIIATYpPhbL
HCOPTraHNYCCKUX U KOMIIICKCHBIX COGI{I/IHGHI/II;'I; CTPOCHUSA KOMIIJICKCHBIX CO@I[I/IHCHI/IfI n ux CBOfICTB;
3aBUCHMMOCTH (I)apMaKOHOFquCKOfI AKTHBHOCTH U TOKCHMYHOCTH COG,I[I/IHGHI/Iﬁ OT ITIOJIOKCHHA 3JICMCHTA
B Hepnozmqecxoﬁ CHUCTEMC, OCHOBHBIX XMMHYCCKHNX CBOMCTB 2JICMEHTOB H UX COGI[HHGHHﬁ;

- oOyueHHe CTYACHTOB BaXHEUIIMM METOJaM TIPOBEACHHUS J1a0OPaTOPHOTO HKCIEPUMEHTA,
IIO3BOJISIFOIIMM U3Y4YUTh CBOMCTBA XUMUYECKUX IEMEHTOB U UX BAXXHEUILINX COCAUHEHU;

- o0ydYeHHe CTYyJICHTOB PACIIO3HABAHHMIO BAXHEHIIMX XUMHYCCKUX COCAWHCHHN TIPU IMPOBEIACHUU
XUMHYECKUX IKCIIEPUMEHTOB,;

- o0y4eHne CTyJIEHTOB BHIOOPY ONTUMAIIbHBIX METOAOB pacueTa Mpu 00paboTKe SKCIIEPHUMEHTAIBHBIX
JAHHBIX, & TAaK)Ke Ul IPOTHO3UPOBAHUS IPOTEKAHUS XUMUYECKUX PEAKLIUi B TaHHBIX YCIOBUSAX;

-00yueHHe CTYI€HTOB BbIOOPY ONTUMAIbHBIX CXEM PEIICHUs pacueTHBIX 3ajay;
- 00yueHHe CTYJJeHTOB O(hOPMIICHHUIO TIOJIYYEHHBIX PE3yJIbTaTOB B TJAOOPATOPHOM >KypHAJIE;
- 03HaKOMJICHHE CTYJIEHTOB C ITpaBUJIaMU pabOThl B XMMUUYECKO JTabopaTtopuy;

- (QopMuUpOBaHHWE HABHIKOB H3yUEHHUS HAYYHOU IUTEpaTypbl M O(UIUATBHBIX CTAaTHCTUYECKUX
0030pOB;

- (I)OpMI/IpOBaHI/IC Y CTyAC€HTA HABBIKOB O6IJ.[CHI/I$I C KOJIZICKTHUBOM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Juctumimbaa «OOm@as M HeopraHuyeckas XUMHS» OTHOCUTCA K LUKy aucuuiuivH b.1.
JucuuruinHa 6a3oBoi yacTH 1o crerranbHocTH 33.01.05 «dDapmarusy BeIciIero GpapmManeBTHYecKoro
oOpa3oBaHusi, u3ydaercs Ha 1 kypce B 1 cemectp. basupyercst Ha 3HaHUAX U YMEHUSIX, IPEALIECTBYET
KypcaMm (aHaiquTH4ecKas XuMus, papMarieBTUYecKas XUMHUS U Jp.), yriayouser (yHIaMEeHTalIbHYIO
€CTECTBEHHOHAYYHYIO MOATOTOBKY CIEIUAINCTOB - (hapMaIieBTOB.

3. NEPEYEHD IIJTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 1O
JANCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMHA
PE3YJbTATAMU OCBOEHHSA OCHOBHOM MPO®ECCUOHAJILHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

Kon u HaumeHoBaHue Ilepedyens NuIaHNpPyeMBbIX pPe3yJIbTATOB 00y4YeHHs 1O
peajiu3yeMoil KoMIleTeHUHH AUCHUILINHE (MOAYJII0), COOTHECEHHBIX C HHANKATOPAMH
JAOCTH/KEHHS] KOMIIEeTECHIIUIH

OIIK-1 - cmocobGeH HCmoap30BaTh | 3HATH: OOIMME 3aKOHBI XHMMHH, CBOWCTBA M PEaKIMU
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OCHOBHBIC 6I/IOJ'IOFI/I‘ICCKI/IC, HCOPTaHUYCCKUX COCﬂHHCHHﬁ; ImpaBujia TCXHHUKU

(bI/I3I/IKO'XI/IMI/I‘-IeCKI/IC, XUMHNYCCKUC,
MaTeMaTHYeCKHe  METOIbl IS
pa3paboOTKH,  WCCIENOBAaHUU |
IKCTIEPTH3BI JIEKapCTBCHHBIX
CpCaAcCTB, HU3Tr0OTOBJICHUA
JICKapCTBEHHBIX MPENapaToB

O0esonmacHocTH  pabOTBI B XMMHYECKOH  jaboparopuw;
XMMHYECKOE paBHOBECHE, CIOCOOBI pacyera KOHCTAaHT
paBHOBECCHUA; OCHOBHBLIC IIOJIOKCHHUA TCOPUHU XHMHUYCCKOI'O
paBHOBECHUS] IIPUMEHUTEIbHO K IPOTOIUTHUYECKUM DPEAKLUAM
KHCJIOTHO-OCHOBHOTO, ~ OKHCIIHMTEJIBbHO-BOCCTAHOBHUTEJIBHOTO,
OCAIUTEIBHOIO M KOMIUIEKCOHOMETPHUYECKOTO XapakTepa;
3aBUCHMOCTh (bapmaKoIorn4ecKoit aKTHBHOCTH "
TOKCUYHOCTH COEAMHEHMM OT TIOJOXKEHHsI D3JIEMEHTa B
IIEPUOJUYECKON CUCTEME.

VYMeTb: TaOynupoBaTh SKCHEPUMEHTAIbHBIE W pacyeTHBIE
JAaHHBIC, HUCIIOJIBb30BaTh COBpPCMCHHBIC KOMIIBFOTCPHBIC
CPEACTBA, CETEBbIE TEXHOJOIMM, 0a3bl JAHHBIX M 3HAHUM;
BBIMIOJIHATH ~ PacyeThl  MapaMeTpoB  MPOIECCOB  JUIs
IPOTHO3UPOBAHUS  MPEBpAIIEHUS  HEOPraHMYECKHX U
KOOPAMHAIIMOHHBIX COCIII/IHGHI/II\/JI; pacCUnUThIBaTL HM3MCHCHUA
TEPMOJAMHAMUYECKMX  (YHKUMH  COCTOSIHMSL ~ CHUCTEMB,
TCIIJIOBBIC Bq)q)eKTI)I XUMHUYCCKUX IIPOLECCCOB, KOHCTAHTLI
paBHOBecHS, CTEIEHb IpeBpalleHus, paBHOBECHbBIE
KOHLIEHTPALUU MPOAYKTOB PEAKIIUA U HCXOAHBIX BEIIECTB;
OOBSICHATh CMELIEHUE PABHOBECUS B PACTBOPAX AJIEKTPOJIUTOB;
NPUMEHATEL IIpaBHJIA Pa3sHBIX HOMEHKIATYP K pasInYHbIM
KJlacCaM HEOPraHWYEeCKUX COEAMHEHHH; IOTOBUTb HCTHHHBIE
PacTBOPHI; COOMpPaTh MPOCTEUIIINE YCTAHOBKH JIJISl IPOBEICHHUS
71a00paTOPHBIX HCCIIEAOBAaHMM;  MOJNb30BaTbCd XUMHUYECKUM
o0opynoBaHWEM;  TPOBOAWUTH  J1a0OPATOPHBIE  OIBITHI,
OOBSICHATh CYIIHOCTb KOHKPETHBIX pEakIHid, odopMiIiTh
OTUCTHYIO JOKYMCHTALUIO 11O SKCIICPUMCHTAJIbHBIM JaHHBIM.
BrnaneTts: HaBbIKaMu MOJydyeHUs] MH(GOPMALUU U3 PA3TUYHBIX
HCTOYHHUKOB,

4. OBIAA TPYAOEMKOCTbDH JUCHUIITINHBI

4.1. O6beM TUCHMILIMHBI B 32a4eTHBIX equHHIaX (Bcero) — 6 3ET

4.2. O6beM THCHUILUTHHBI 0 BUAaM yueOHOH padoTsl (B yacax) — 216 yacoB

KonmnuaectBo uacos (popma
00yd4eHus ouHasi)

Bun yuebHoit paboTbl B 1.4. o
Bcero no nnany ceMecTpam
1
1 2 3
KonTtakTHas paboTa 00y4aronuxcs ¢ mpernoiaBaTesieM B
90 90

coO0TBeTCTBUH C YII
AynUTOpHBIE 3aHATHSL: 90 90

o Jleknuu (B T.4. [IpID)* 36 36

® CceMMHapbl M IIpakTHyeckue 3auatus (B T.u.  ITIpID* - -

e JlaboparopHbie pabOThI, MPAKTUKYMBI (B T.4. [plD)* o4 54
CamocrosTenbHas pabora 90 90
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dopma

®-Paboyas mporpamma 1o JUCHHUIUINHE

dopma TeKyIero KOHTPOJIS 3HAHUK U KOHTPOJIS
CaMOCTOSITENILHOW pabOThI: TECTUPOBAHUE, KOHTP. padoTa,
KOJUIOKBUYM, pedepar u ap. (He MmeHee 2 BUIO0B)

Ormpoc, TecTupoBaHuE, OTYET 110
nabopaTopHbIM paboTam

KypcoBas pabota

Buibl npomexyToYHOM aTTecTaluu (3K3aMeH, 3a4eT)

36

JOK3aMCH

Bcero yacoB no qucimniiMae

216

216

4.3. Couepmafme JAUCHHUIIINHbI. Pacnpe):[e.nenne YacoB IO TCMaM U BHJ1aM yqeﬁnoﬁ

padoThI:

®opma o0yueHHs ouHas

Buapl yaeOHBIX 3aHATHN
AyJIUTOpPHBIE 3aHATHS 3aus ®opma
Hasanne B [IpakTnue JlaGopatop | i B Camoctos | Y Her
pa3zesioB U TeM cero CKHE HbIe MHTED e, ©
Jlexumn paboThl, aKTUB KOHTPOJI
3aHATUA, . Hasi .
IPAKTUKYM | HOU s SHAHHIA
CEMHUHAPBI paboTta
bl dbopme
Pazjnen 1. O6mas xumus
Tema 1. Beeneunue.
Ienu v 3agauu
o0wIen u 5 2 - - - 3 Ofei(;c’
HEOPraHUYeCKOu
XUMHH
Tema 2. Ctpoenue Omnpoc,
aToMa TECT,
10 2 i 4 5 4 OTYET IO
nabopart
OpHO
pabote
Tema 3.
Ileproanueckuii Omnpoc,
3aKOH U TECT,
nepuonyecKast 10 2 ) 4 5 4 OTYET M0
cucrema JI.1. nmabopar
Menpeneesa B OpHO
CBETE TEOpUHU pabote
CTPOEHHUSI aTOMa
Tewma 4. Omnpoc,
XuMH4ecKas CBs3b TECT,
U CTPOCHHE 10 2 ) 4 5 4 OTYET IO
MOJIEKYJI nabopar
OpHOI
pabote
Tema 5. OcHOBBI Ompoc,
XUMHYICCKOM TECT,
TEPMOIMHAMUKHU 10 2 ) 4 5 4 OTYET IO
nabopar
OpHOI
pabore

dopma A
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Tewma 6. Ompoc,
XuMudeckas TECT,
KUHETUKA U OTYET 110
10 2 - 4
paBHOBecHE nabopar
OpHOI1
pabote
Tema 7. Teopus Omnpoc,
pacTBOpOB U TECT,
pacTBopuTenen 12 4 ) 4 OTYET 10
nabopar
OpHOI
pabote
Tema 8.
Konnurarusasie 6 2 Ormpoc,
CBOMCTBa TECT
pacTBOpOB
Tema 9. Teopus Ompoc,
3JIEKTPOIUTAYECKOMN TECT,
JUCCOLUAIINU 12 5 ) 4 OTYET 10
nabopar
OpHOI
pabote
Tema 10. pH Ompoc,
pacTBOpPOB. TECT,
I'mpponus cosen. 12 2 ) 4 OTYET 110
Bbydepurie nmabopar
PacTBOpPHI OpHOM
pabote
Tewma 11. Ompoc,
OKHUCIIUTEIILHO- TECT,
BOCCTaHOBUTEIbH 10 5 4 OTYET 10
bI€ MPOLIECCHI nabopar
OpHOM
pabote
Tema 12. Teopus Omnpoc,
KOMIUICKCHBIX TECT,
COeAMHEHU N OTYET 10
’ 10 2 i 4 nmabopar
OpHO
pabote
Paznea 2. Heopranuueckasi Xumusi
Tema 13. s- Ompoc,
JJIEMEHTHI U UX TECT,
COeAMHEHU I OTYET 10
] = 2 i 4 nmabopar
OpHO
pabote
Tema 14. d- Omnpoc,
AJIEMEHTHI U UX 13 2 - 4 TECT,
COCMHEHUS OTYET IO

dopma A
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nabopar
OpHO
pabore
Tema 15. p- Ormpoc,
3JIEMEHTBI U UX TECT,
coequuenus (I11- OTYET MO
13 2 - 2 - 9
IVA) ngabopar
OpHO
pabore
Tema 16. p- Ormpoc,
3JIEMEHTBI U UX TECT,
coequnenus (V- OTYET MO
13 2 - 2 - 9
VIA) nabopar
OpHO
pabore
Tema 17. p- Ormpoc,
3JIEMEHTBI U UX TECT,
coequnenus VIIA- OTYET MO0
13 2 - 2 - 9
Vlilla nabopar
OpHOM
pabore
Hroro 180 36 - o4 12 90

5. COAEPKXKAHME JUCHUIIJINHBI

Paznea 1. O0mas xumus

Tema 1. BBegenmne. Ilean u 3aqa4yu o01ieii 1 HEOPraHUYeCKO XMMMH.

XuMmus kak Hayka. [Ipenmer, 3ai1aun 1 METOJbl XUMUU. XUMHUYECKUE TUCHUIUIMHBI B CUCTEME
MeauIMHCKoro oOpasoBanus. [Ipenmer, 3agaun 1 MeTObI OOILEH U HEOPTaHUYECKOM XMMHH, €€ MECTO
B CHCTEME ECTECTBEHHBIX HayK M (papMaleBTHUYECKOro oOpa3oBaHMs, 3HAY€HWE [UIsl pa3BUTHUS
MEIULUHBI ¥ (papManuu.

OcHOBHBIE 3aKOHBI, TIOJIOKEHUS U MOHATHUS OOILIEH U HEOPraHWYECKOM XMMHUU. DKBUBAJICHT,
(akTOp SKBUBAJICHTHOCTH, MOJIIPHAs Macca SKBUBAJIEHTA, 3aKOH SKBUBAJICHTOB.

Homenknatypa 0CHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB.

PacueTsl 1o XuMu4eckuM GpopmysaM U ypaBHEHUSIM.

TexHuka 6€30MaCHOCTH M MpaBMIa padOTHI B JTA0OPATOPUSX XUMHUECKOTO TTPO(HIIS.

O06paboTka pe3ynbTaToB HAOTIOJCHUN U U3MEPEHHIA.

Tema 2. CTpoenue aToma.

Teopun crpoenuss atroma Tomcona, Pesepdopna, bopa. OcCHOBBI KBaHTOBOM MEXaHUKH.
KBaHTOBBIE yMClla M CTPOEHHE 3JEKTPOHHBIX 00O0J0ueK aToMa. [IpWHIMIBI 3aMONHEHHsS ATOMHBIX
opOuTanei.

Tema 3. Ilepnoanueckuii 3akoH u nepuoauydeckas cucrema /[.M. MenneneeBa B cBere
TEOPHH CTPOCHHSA aTOMa.

Hcrtopusi co3naHus NepUOAMYECKOrO 3akoHa. MeHaeneeBCKuid MOAXO0A K  CO3JaHHI0
NepuoaNYecKoro 3akoHa. CTpyKTypa NEepUOIUYEcKON cucTeMbl. BepTukanbHas, TOPU30HTAIBHAS U
JMaroHalibHas MepuoIMYHOCTh. BropuuHas nepuogudHocTs. [lapaMeTpbl aroMa U MepHUOJUYHOCTD UX
nU3MeHeHus B cucteme anemeHToB .M. Menneneesa.

Tema 4. XumMnueckasi CBSI3b U CTPOEHUE MOJIEKY.I.

[ToHATHE XUMHUYECKas CBSI3b M MEXaHU3MbI ee 00pa3oBaHus. MeTo/bl ONMUCAaHUST XMMHYECKON
CBSI3U: METOJ BAaJECHTHBIX CBS3€M M MOJEKYJSApHbIX opOuTtaned. OCHOBHbBIE XapaKTEPUCTHKU

dopma A Crpanwuria 6us 47
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XUMHUYECKON CBA3U. Pa3HOBUJHOCTM XUMHUYECKOM CBSA3U: KOBAJICHTHAs, WOHHAs, MeTajuIMyecKas.
MexXMOJIEKYIIIpHOE B3aUMOJICHCTBHE.

Tema 5. OCHOBBI XUMHUYECKO TEPMOANHAMHUKH.

DHepreTvka, HampaBlieHHE W TIIyOWHA MPOTEKaHHWs XMMHUYECKHX pEaKIuu. XUMHUYECKOe
paBHOBECHE.

OcCHOBHbBIE MOHATUS XUMHYECKOM TepMoauHaMuKU. lloryiomeHune U BBIIEIEHHUE Pa3INYHBIX
BUJIOB HEPTUU NIPU XMMHUUECKHUX IpeBpanieHusx. Temnora u padora.

BHyTpeHHSsI SHepruss U DSHTAJIbIMS HWHAWBHUIYAJIBHBIX BEIIECTB U MHOTOKOMIIOHEHTHBIX
cucteM. CTaHIapTHBIE COCTOSHMS BEIIECTB M CTAHJAPTHBIC 3HAYEHUsS BHYTPEHHEH OJHEPruu M
SHTAJBIHU. TEIUIOTH XMMUYECKUX PEAKIMH MPU MOCTOSIHHOM TeMIlepaType U JIaBICHUU WIH 00beMe.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHBIE SHTATIBINH 00pa30BaHUs U CTOPAHUS BEIIECTB.

3akoH ['ecca. PacueTsl M3MEHEHUSI CTAaHAAPTHBIX SHTAIBIUN XUMUYECKHX PEaKkIuid U (HPU3NKO-
XUMHYECKHUX TpEBpallleHuil (pacTBOPEHHE BEIIECTB, AUCCOIMAIMS KUCIOT U OCHOBAaHUI) Ha OCHOBE
3aKoHa ['ecca.

[TonsiTHe 06 SHTPONUH KaK MEpe HEYMOPSA0YCHHOCTH cucTeMbl (ypaBHeHUe bonblimMaHa).

Ouneprusa I'n66ca u s"eprust ['enpmronbiia Kak KpUTEpUdl CaMOIPOU3BOJIBHOIO MPOTEKAHUS
npoiriecca U TEPMOJIMHAMUYECKON YCTOWYMBOCTH XMMHYECKUX COeAMHEHUMN. TaOnauIpl cTaHIapTHBIX
sHepruii ['m66ca 06pa3zoBaHs BEIIECTB.

Tema 6. XuMuyeckass KHHETHKA M paBHOBecHe.

[IpeameT 1 OCHOBHBIE MOHATHSI XUMUUYECKOW KMHETUKU. XUMHUYECKasi KWHETUKA KaK OCHOBA JJIs
W3YyYEHUS] CKOPOCTEH M MEXaHHW3MOB OHMOXMMHYECKHX TporeccoB. CKOPOCTh pEeaKIuH, CpemHss
CKOpOCTh peakllud B HWHTEpBalie, UCTUHHAS CKOpOCTh. Kiaccubukanus XUMHUYECKUX PpEaKLIUM:
TOMOTE€HHbIE U TeTepOTE€HHbIE, TNPOCTbIE U CIOXKHbIE (HapauieibHble, IOCJIEI0BATEIbHBIC,
COTpSKCHHBbIE, IIEMHbIe). MOJEeKyIIpHOCTh U MOPSAOK peakiuu. CKOpOCTh TOMOT€HHBIX U
reTepOreHHbIX XUMUYECKUX PEaKIU.

3aBUCHUMOCTb CKOPOCTM pE€akUUU OT KOHLEHTpauuu. KHHEeTMYecKue ypaBHEHUS peakuui
MIEpPBOr0, BTOPOIO U HYJIEBOTO MOPSAIKOB. DKCIEPUMEHTAIbHbIE METObl ONPEIECICHUS CKOPOCTU U
KOHCTaHTBI CKOPOCTH pEaKIUH.

3aBUCHMOCTh CKOPOCTH PEAKIUU OT TeMIlepaTypbl. TemmepaTypHbIH KO3()PHUIMEHT CKOPOCTH
peakiMu M ero OCOOEHHOCTH sl OMOXMMHYECKHUX THporeccoB. [IoHATHE O TEOpHUM AaKTMBHBIX
coyaapeHuil. JHepreTuuecKuil npouib peakluu, SHepTus akKTUBAllUY, ypaBHEHUE AppeHuyca.

Kartanus. ['oMOreHHBI U reTeporeHHbIN KaTaau3. DHepreTH4ecKuil npouih KaTaTuTUYECKUX
peakuuii. OcOOEHHOCTH KaTaJIUTUYECKON aKTUBHOCTU (PepMEHTOB. Y paBHeHHEe Muxasinca-MeHTeH u
€ro aHaJu3.

Xumudeckoe paBHoBecwe. OOpaTuMble U HEOOpaTHMbIE TIO HAMPABICHUIO PEaKIIHH.
TepMonnHaMuyeckue yCIOBHsS PaBHOBECHS B W30JIMPOBAHHBIX M 3aKpBITBIX cucTemax. KoHcraHTa
XMMHYECKOTO pPaBHOBECUS M €€ CBS3b C TepPMOJMHAMUYECKUMHU (QyHKuMsMH. OOIas KOHCTaHTa
[IOCJIEIOBATEIBbHO U NApAJIENIBHO IIPOTEKAKOIUX IIpoueccoB. PakTopsl, BIMUAIOIUE HA XUMUYECKOE
paBHOBecHe. [IporHo3npoBaHne CMEIEHNUs] XUMUYECKOTO PAaBHOBECHS.

Tema 7. Teopus pacTBOPOB M pacTBOpPHUTEJICH.

OO6mue mnoHATHS O pacTBopax U pacTtBoputensix. CrnocoObl BBIpaKEHHS KOHLEHTpPaLUU
pactBopoB. Tepmoannamuka oOpa3oBaHUs pacTBOpPOB. (OCHOBHBIE ONpEACICHHUS: PacTBOD,
pacTBOpUTENIb, PACTBOPEHHOE BemecTBO. PacTBopumocTh. PacTBopbl ra3000pa3HBIX, JKUIKUX H
TBEPbIX BemecTB. Boma kak oauH M3 Hanbojee pacpoCTpaHEHHBIX pacTBopuTeneil. Poiab BOAHBIX
PacTBOPOB B JKU3HEAEATEILHOCTH OPraHu3MOB. HeBogHbIE paCTBOPUTENN U PACTBOPHI.

[Tpoutecc pactBopeHus kak Qusuko-xumuueckoe sisnenue (.M. Mennenees, H.C. Kypnakos).
TepmoanHaMuKa porecca pacTBOPEHMUS.

PactBops! ra3oB B xuakocTax. 3akoHsl I'enpu, I'enpu - JlansToHa, M1.M. Ceuenosa.

PacTBOpbI TBEpABIX BEIIECTB B KHUIKOCTSX.

Tema 8. KossimraruBHble CBOWCTBA PACTBOPOB.
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IloHsiTHE O KOJUIMIaTUBHBIX CBOMCTBAX PacTBOPOB. KoymuraTuBHbBIE CBOMCTBA PACTBOPOB: OCMOC
U OCMOTHMYECKOE JIaBJICHUE, TEMIIEpaTypa KUINEHUA U 3amep3aHus. [lepBolid 1 BTOpOMl 3akoH Payiis.
3aBUCHMOCTh "CBOWCTBO pacTBOpa - KoHIeHTpamus'. 3akoH Bant - T'odda 00 ocmormueckom
nasneHuu. Teopus snexkrpoautuueckon aqucconuanuu (Appenunyc C., Kadaykos HU.A.). Posib ocMoca B
6uocuctemax. [lnazmonus, remonus, Typrop. ['uno- , u30- ¥ ruNEepPTOHNYECKHE PACTBOPBHI.

Tema 9. Teopusi 3J1eKTPOJIUTHYECKON JUCCONUALMH.

Teopust snexkTponuTHueckoi auccormanuu Appenuyca. CuibHbIE W cIaOble SJIEKTPOJIUTHI.
KoncranTta u crenens nucconuanuu. 3akoH pasbasienus OctBanbaa. Teopus pacTBOPOB CHIIBHBIX
ANEeKTponUTOB. MIOHHAs cuiia pacTBOPOB, KOO(PGUIIUEHT aKTUBHOCTU M AKTUBHOCTH MOHOB.

PaBHOBecue Mexay pacTBOPOM U OCagKOM MAaJIOPACTBOPUMOIO CHJIBHOTO 3JIEKTPOJIMTA.
[IpousBeneHne pacTBOPUMOCTH. Y CJIOBHSI pAaCTBOPEHHS U 0Opa30BaHuUs 0CAIKOB.

PactBopsl cmabpix snextponutoB. [Ipumenenne 3/IM k HoOHHM3aIMM CIa0BIX AIIEKTPOJIUTOB.
KoncranTa nonuzanuu (quccouuanuu). CTyneH4aThlil XapakTep HOHU3AIUH.

Teopun kucior u ocHoBanuii (Appenmyca, Jlptouca, bpencrena-Jloypu). KoHcTaHThI
KHCJIIOTHOCTH U OCHOBHOCTH. [Iponeccsl MOHM3alUUU, THAPOJIN3A, HEUTpPAIU3aUUU C TOYKH 3PEHUS
Pa3JIMYHBIX TEOPUH KUCIOT U OCHOBAHUU.

Posib MOHHBIX, B TOM YHCIIE€ KUCIOTHO-OCHOBHBIX, B3aMMOICHCTBHIA MTPH METab0JIM3Me JIEKapCTB,
B aHaJM3€ JIEKapCTBEHHBIX IpEnapaToB, MPU HNPUTOTOBICHUH JIEKAPCTBEHHBIX CMEce. XHMMHUUecKas
COBMECTUMOCTb U HECOBMECTUMOCTB JIEKAPCTBEHHBIX BEILIECTB.

pH pacTBOpOB cl1aObIX KUCIOT, OCHOBAHHM, THAPOIU3YIOLINX COJEH.

AmboTepHbIe AMEKTPOIUTHI (aM(OITHUTHI).

Tema 10. PH pacTrBopos. 'mapo.sus coseii. BygepHbie pacTBopbl.

Honnoe npousBeneHue Boabl. Bogoponanblil nokasarens. pH B pacTBopax CHIBHBIX M ClaObIX
ANEKTPOJIUTOB (KUCIIOT, OCHOBAHUH, COJIEH)

bydepubie pactBopbl. bBydepHoe neiicTBHE — OCHOBHOM MEXaHU3M MPOTOJUTHYECKOTO
romeocTasa opranusma. Tunbl OydepHbIX pacTBOpoB. MexaHU3M AEUCTBHUS Oy(pepHBIX CHCTEM, UX
KOJIMYECTBEHHbIE XapakTepucTuku. Pacuer pH mnpotonutnueckux cucreM. bydepHas eMKoCTb.
Bnusinue paz0asienus Ha pH 6ydepHbIX pacTBOpOB.

buonoruueckue OydepHble cucTeMmbl: ruapokapOoHaTHas, QocdarHas, TreMoriIoOMHOBas,
nporerHoBas. [IoHATHE 0 KMUCIIOTHO-OCHOBHOM COCTOSIHUM OPTaHHU3Ma.

Tema 11. OKMCINTEIBHO-BOCCTAHOBUTEJIbHBIE MPOLECCHI.

Crenenp oxucneHus. OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE Npouecchl. (CTENeHb OKUCICHHUS.
CrniocoOsl YpaBHUBAHMS OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIUM. Knaccudukanus
OKHUCJINTEIBHO-BOCCTAHOBUTENIBHBIX peaxuil. OneKTpoHHas TEOpus OKHUCJIUTEIBHO-
BoccTaHOBUTENbHBIX (OB) peakiuii.

OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE CBOMCTBA DJIEMEHTOB M MX COCIMHEHUN B 3aBUCUMOCTH OT
IIOJIOKEHUs 3JIeMeHTa B [lepnoandeckoil cucTteMe 3JEMEHTOB M CTEIEHU OKHUCIICHUS JJIEMEHTOB B
COCIMHECHUSIX.

ComnpsikeHHbIE TIapbl OKHUCIUTENb - BOCCTAHOBUTENb. OKHCIUTEIBbHO-BOCCTAHOBUTEIIbHAS
JIBOMCTBEHHOCTD.

CranmaptHoe n3mMeHeHue sHepruu [ m66ca u ['enpbMrompila OKMCIUTETbHO-BOCCTAHOBUTEIHHOM
peakiMM M CTaHAAPTHbIE  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  MOTEHIMAIBl  (AJIEKTPOAHBIC
noteHuuansl). Onpeaenenue HanpasieHus nporekanus OB peakuuit o pasHoctu OB noteHnnanos.

BinsHue cpeasl M BHENIHMX YCIOBHM Ha HANpaBIEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii 1 xapakTep o0Opa3yrommxcsi IPOAYKTOB.

YpaBHeHuUE Hepncra—Ilerepca. [Iporno3upoBanue HallpaBJICHUS OKHCIIUTEBHO-
BOCCTAHOBUTEJIBHOTO IIPOIIECcca M0 BEIUYMHAM PEIOKC-TIOTEHINANOB. ['anpBannueckuil anement. DJ(C
nporiecca 1 ee u3mepenue. Kinaccupukarus 37eKTpo10B.

OKHCIUTENIbHO-BOCCTAHOBUTEIBbHBIE pEaKUU B OHOJOTMYECKHX Iporeccax (Impoueccsl ¢
IIEPEHOCOM JIEKTPOHOB, ITPOLIECCHI C IEPEHOCOM HOHOB).
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[Torenumomerpusi. MOHOCENEKTUBHBIE 3JIEKTPOAbL. THUIIBI HMOHOCENEKTUBHBIX 3JEKTPOJIOB.
HNonomerpus B MeauIMHE.

Tema 12. Teopusi KOMILUIEKCHBIX CO€IUHEHUI.

CoBpeMeHnHOoe cojepkaHue mnoHATus «komruiekcHble coequuenHus» (KC). Crpykrypa KC:
LEHTPAJIBHBIA aTOM, JIMTaH/Ibl, KOMIUIEKCHBIN MOH, BHYTPEHHSS U BHELIH:S chepa, KOOPAMHALIMOHHOE
YUCJIO LEHTPAIBHOIO aTOMA, ACHTATHOCTD JIMTaHOB.

CnocoOHOCTh aTOMOB Pa3IMYHBIX 2JIEMEHTOB K KOMIUIeKcooOpa3zoBanuto. [Ipupona xumudeckoi
ces3u B KC. [loHATHE O TEOpHM KPUCTAJUIMYECKOTO MOJS M TEOPUH Mo JdurannoB. OObscHEHHE
okpackun KC mepexoansix MertamnoB. O6pazoBanue u guccouuanuss KC B pacTBopax, KOHCTaHTHI
00pa3oBaHMs U HECTOMKOCTH KOMIUIEKCOB.

Knaccudukanmss u nHomenkimatypa KC. KomrekcHble KHUCIOTBI, OCHOBaHWs, cond. [lu-
koMIuiekcol. KapOonunsl meramioB. XenatHele 1 Makpouukinyeckue KC.

buonoruueckas ponp KC. MeramnodepMeHTbl, TOHITHE O CTPOSHUU HUX AKTUBHBIX IIEHTPOB.
Xumnueckue ocHOBbl npuMmeHeHuss KC B dapmanmm u menunuae. OCHOBHBIC TOHSTHS TEOPHUU
Bepnepa. Jlurannael u ux xinaccuduxaiys. BHyTpuopOuTanbHble U BHEIIHEOPOUTAIBHBIE KOMILJICKCHI.
Krnaccudukanys u HoMeHKIIaTypa KOMIUIEKCHBIX coelMHEeHUM. [oHATHE KOHCTaHTa HECTOMKOCTH.

Paznen 2. Heoprannyeckasi XumMus

Tema 13. S-3jIeMeHTHI H UX COeIMHEHMSI.

Bomopon

O6mas xapakrepuctuka. OcobOenHoctu mnonoxeHus B [ICD, peakuuu ¢ KUCIOPOAOM,
rajjoreHamMu, MeTaalaMi, OKCUJaMU.

Bona kak BakHeiIee COSAMHEHHE BOJOPOJA, €€ (PU3NYSCKHE W XUMHYCCKHE CBOMCTBA.
AKBaKOMIUIEKChl U KPUCTAJUIOTUAPAThl. JIUCTUIIIMpOBAaHHAA M allMpOreHHas BOJAA, UX IMOJIY4YEHUE U
npuMeHeHue B Gpapmanuu. [Ipupoanbie U MUHEpAIbHBIC BOJIBI.

XapakTepucTUKa W peaklMOHHAas CIOCOOHOCTh COEIWHEHWl BOJAOpOJa C  JIPYTHMH
pacmpoCTpaHEHHBIMU  3JJIEMEHTaMHU: KHUCJIOPOJIOM, a30TOM, yriaepoaoMm, cepoil. OcobeHHOCTH
MOBE/ICHUS BOAOPOJA B COSAMHEHUSX C CUIBHO U CIAOOMONApHBIMU CBs3siMH. MOH BOIOpoOna, MOH
OKCOHUS, HOH aMMOHHS.

S-3J1eMEHTBI - MeTAJLJIbI

O6mas xapaktepuctuka. M3meHenue cBoiicTB anemeHToB IIA rpynmel B cpaBHeHuu c I[A.
XapakTepuCTUKU KaTHOHOB. MIOHBI S-METaJIOB B BOJIHBIX pacTBOpax; SHEPrus TMApaTallii HOHOB.

B3aumopeiicTBue METaIOB ¢ KUCIOPOIOM, 0Opa30BaHUE OKCHUJIOB, TIEPOKCHIOB, THIIEPOKCHIOB
(cynmepokcuoB, HaINepoOKCUIOB). B3aumopeiicTBue ¢ BOJOM OJTUX COeAMHEHUU. [ UAPOKCHIBI
MIEJIOYHBIX W MIEJOYHO3EMEIbHBIX METAJIJIOB; aM(OTEepHOCTh TUIpOKcHAa Oepwius. [ uapumbl
IIEJIOYHBIX U MIEJIOYHO-3¢MEIbHBIX METAJIJIOB H X BOCCTAHOBUTEIBbHBIEC CBOICTRBA.

BzanmonelicTBrue IIEIOYHBIX M IEI0YHO-3€MEJIBHEIX METAJIOB ¢ BOJOM M kuciaoTtamu. Coiu
IIEIOYHBIX U IIEJI0YHO-3eMETbHBIX METAJUIOB: CyNb(]aThl, raloreHu s, kKapooHatsl, ¢pocdarel. MoHbl
MIEIOYHBIX U IIETOYHO3EMENIbHBIX METANIOB Kak KoMIuiekcooOpazoBarenu. MoHOMOps U BX poiib B
MEMOpaHHOM TiepeHoce Kanusi W Harpus. MOHBI MarHus W KajbIUs KaK KOMIUIEKCOOOpa3OBaTENH.
Peakmus ¢ koMmiekconamu (Ha IpuMeEpPe HATPUS STUIICHAMAMUHTETPAAIIeTaTa).

buonorudeckast poib S-3J€MEHTOB-METAIUIOB B MUHEpPAIbHOM OallaHce opraHu3ma. Makpo- u
MHUKPO-S-371eMeHThI. [locTymnienue B opraiusmM ¢ Bojon. JKeCTKOCTh BOBI, CIWHUIIBI €€ U3MEPEHUSI,
MpeAeIibl, BIUSHUE Ha >KUBbIE OPraHMW3Mbl U NMPOTEKAHHME PEaKUUid B BOJHBIX PACTBOPAX, METOJIbI
ycTpaHeHus1 kecTkocTh. COeNMHEHHS Kalblus B KOCTHOW TKaHHU, CXOJICTBO HOHOB KaJIBIHS U
CTpOHIHSA, H30MOpdHOE 3amenienue (mpodiema crpoHIms-90)

TokcnyHOCTH coemMHEeHN Oepuius. XUMUYECKHE OCHOBBI MPUMEHEHHS COCIUHEHHH JIUTHS,
HATpUsI, Kallusl, MarHusl, KaIbLKs, Oapus B MEAUIIMHE U B (hapMallUu.

Tema 14. d-31eMeHTHI M UX COeIHMHEHHUSI.
d-anemenTsl I11-V rpynn
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OO6mias xapakTepucTuka d-3J1eMEeHTOB (ITEPEXOIHBIX JIEMEHTOB). XapaKTepHbIe 0OCOOCHHOCTH
d-a7IeMEHTOB:  NEpEeMEHHBbIE  CTENCHH OKHUCICHHs, O00pa3oBaHME KOMIUIEKCOB. BropuuHas
MePUOJNYHOCTh B cemelicTBax d-aiemeHToB. JIanTaHOMTHOE CKaTHE U cXOACTBO d-3memeHToB V u VI
IIEPUOIOB.

d-Dnementsr III rpymmer. OOmiast XapakTepHCTHKA, CXOJACTBO U OTJIIMYHE OT S-3JeMEHTOB Il
rpynrsbl. f-2nemenTsl kak aHanoru d-snemenToB III rpynmbl; CXOICTBO U OTIMYME HA TIPUMEPE LEpHs.
Xumuyeckue ocHOBbI puMeHenus uepus (VI) cynbdaroB B KOIMYEeCTBEHHOM aHAIIU3e.

d-Onementsl IV u V, rpynn. O0masi XapakTepucTUKa. XHUMHUYECKUE OCHOBBI TPUMEHEHHS
TUTaHa, HUOOWS U TaHTaJla B XUPYPIruM, TUTAHA TUOKCHIa U aMMOHHUS MeTaBaHa/laTa B hapMalluu.

d-anemenTnl VI rpynnsl

OO61as xapakTepuCcTUKa TPYIIIBI.

Xpom. OO6mas xapakrepuctuka. [Ipocroe BemecTBO M €ro XHWMHUYECKass AKTUBHOCTD,
CHOCOOHOCTH K KOMILIEKCOOOpa30BaHUIO.

Xpom (II), kucnorno-ocHoBHass (KO) wu  okucinutenbHo-BoccTaHOBUTENbHAsS (OB)
XapaKTePUCTHKU COCTUHEHUIA.

Xpom (III), xucnorHo-ocHoBHas (KO) wu oxuciaurensHo-BOccTaHOBUTENbHAS (OB)
XapaKTePUCTHKH COCTMHEHUH, CIIOCOOHOCTh K KOMILIEKCOOOPa30BaHUIO.

Coenunenus xpoma (VI) - okcua 1 XpoMoOBbIE€ KHCIOTHI, Xpomatsl U nuxpomarsl, KO u OB
xapaktepucTuka. OKUCIUTEIbHbIE CBOMICTBA XPOMATOB U AUXPOMATOB B 3aBUCUMOCTH OT pH cpenpl;
OKHCJIEHHE OpraHnYecKuX coenauHenuit (cuptoB). [lepokcocoenunenus xpoma (VI).

O6mme 3akonomepHocTn KO u OB cBoiicTB coenuHeHni d-3IIEMEHTOB NPH TMEPEXOJe OT
HU3IIUX CTENEHEH OKUCICHHSI K BBICHIINM Ha IIPUMepEe COSTUHEHHUH Xpoma.

Mommmbaen u Boib(hpam, o0IIasi XapaKTepUCTHKA, CIIOCOOHOCTh K 00Opa30BaHHWIO H3OIOJH- U
TeTEePOIOIUKHUCIIOT; CPABHUTENbHAS OKHCIUTEIbHO-BOCCTAHOBUTENbHASL XapaKTEPUCTUKA COCIMHEHUIA
MoIHO/IeHa U BOJIb()pamMa 1o OTHOIICHHUIO K COSAMHEHUSIM XpoMa.

buonornueckoe 3Hauenue d-anementoB VI rpynmbl. XHMHYECKHE OCHOBBI MPUMEHEHHS
COEIMHEHHI Xpoma, MO0 1eHa U BoJib(ppama B Gpapmaruu (papMarieBTHIECKOM aHAIH3E).

d-anemenTsl VII rpynmst

OO611ast XapakTepUCTUKA TPYIIIIBI.

Mapranen. OOmas XapakTepucTUKa. XHUMHMYecKas aKTUBHOCTb IPOCTOTO  BEIECTBA.
CnocoOHOCTh K KOMITIIEKCOOOpa30BaHMIO (KapOOHUITBI MapraHIia).

Mapranern (II) u mapranen (IV): KO u OB xapakrepucTuka coelMHEHHUH, COCOOHOCTh K
KOMILIEKCOOOPA30BaHUIO.

Mapraner (IV) okcul, KNUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENBLHBIE CBOMCTBA,
piusiHue pH Ha OB cBoiicTBa.

Coenunenns Mapranna (VI): maHranatel, ux oOpa3oBaHHE, TEpMHUYECKas YCTOWYUBOCTH,
JMCTIPONTOPIIHOHMUPOBAHNE B pacTBope W ycioBus crabuiamsanmu. CoemuHenus Mapranma (VII) -
OKCHJ, MaprasuoBas KucioTa, nepmanranatsl, KO u OB cBoiicTBa, mpOAyKThl BOCCTaHOBIJIEHUS
MIEpMaHTaHATOB MPHU PA3JIMYHBIX 3HAUCHUSIX pH, OKHCIeHre OpraHu4YecKUX COeIMHEHUN, TEPMUUECKOe
pasnoxeHue. XUMHYECKHME OCHOBBI TPUMEHEHHs Kajlus IepMaHraHata M €ro pacTBopa Kak
AHTHCENITUYECKOTO CPEACTBA U B (hapMalleBTUUECKOM aHaJIU3e.

d-3nementni VIII rpynmsi

O6mas xapaktepuctuka rpynisbl. Jlenenue d-anementoB VIII rpynmsr Ha 371eMEHTHI ceMelcTBa
’KeJe3a U IIIATHHOBBIE METaJLIbI.

OO0mras xapakTeprucTHKa 3JIEMEHTOB CEMENCTBA JKele3a.

Keneso. XuMnueckas aKTUBHOCTb IIPOCTOTO BELIECTBA, CIOCOOHOCTh K
KOMILIEKCOOOPA30BaHUIO.

Coenunenus xene3a (II) m xenesa (III) - KO m OB xapakrepucTuka, CIOCOOHOCTh K
KoMIuiekcooOpazoBanuto. KomrmekcHele coenunenus kenesa (II) u xenmeza (III) ¢ numanua- wu
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TUOIIMAHAT- HOHaMH. ['eMorjo0uH U ’kene3ocoiepxaiive (QpepMeHThl, XUMHUYecKass CYIIHOCTb HUX
JICUCTBUA.

Keneso (VI). @epparsl, oTy4eHHE U OKHCIUTEIBLHBIE CBOMCTRA.

XVMMHYECKUE OCHOBBI IPUMEHEHHUS KeJle3a U KEJIE30COAEepPKaLIUX [IPENnapaToB B MEIULIMHE U
dhapmaruu (B ToM 4nciie B (hapMalieBTHIECKOM aHAIIA3E).

KobanpT u HHKenb. XUMHUYECKasi aKTUBHOCTH IMPOCTHIX BELIECTB B CPABHEHUU C IKEIIC30M.
Coemunenus kobanbta (II) u kobansTa (III), Hukens (II); KO u OB xapakrepuctuka, CrtocOOHOCTh K
KOMILIeKco0Opa3zoBanuto. Hukenp 1 KoOanbT Kak MUKPO3JIEMEHThl. XUMUYECKHE OCHOBBI IPUMEHEHHS
COeMHEHMI KoOanbTa U HUKEJS B MeIMLIMHE U (papMaIuu.

OO0m1as xapakTepuCcTHKa 3JIEMEHTOB CEMENCTBA IIATUHBI.

d-s3semenTsl I rpynnsl

OO01as xapakTepucTuKa rpymnisl. Pu3nyeckue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB.

Coemunenus menu (I) m memu (II), ux KO u OB xapakTepucTuka, CHOCOOHOCTH K
KoMIuiekcooOpazoBanuto. Komrmuiekcubie coenunenus meau (II) ¢ ammmakoM, aMHUHOKHCIIOTamw,
MHOTOaTOMHBIMH criUpTamMu. KOMITJIEKCHBIN XapakTep MeabcoAepkamux (GEepMEHTOB U XUMU3M HX
JecTBUSL B META0OIMYEeCKHX peakiusax. [Ipuposa okpacku coennHeHH Mean. XUMHYECKHE OCHOBBI
MIPUMEHEHHS COCTUHEHUI MEM B MEAULIMHE U (hapMaIi.

Coenunenus cepebpa, ux KO u OB xapakrepuctuku (OakTepuIlMIHBIE CBOMCTBA HOHA
cepeOpa). CrnocoOHOCTP K KOMIUIEKCOOOpa30BaHHWIO, KOMIUICKCHBIC COCIMHEHUs cepedpa ¢
rajJloreHujaMu, aMMHaKOM, THOCYJTb(aTaMu. XUMHUYECKHE OCHOBBI IPUMEHEHHS COeTMHEHUI cepedpa
B Ka4eCTBE JICYEOHBIX MTPENapaToB B (hapManeBTHIECKOM aHAIIN3E.

3omoto. Coenunenus 3omota (1) u 3omota (III), ux KO u OB xapakrtepuctuka, cnocoOHOCTh K
KOMILIEKCO0Opa30oBaHni0. XMMUYECKHE OCHOBBI MMPUMEHEHHS B MEAUIIMHE U (apMalvy 30JI0Ta U €ro
COCTMHEHUM.

d-3nemenTsl 11 rpynnsi

OO01mas xapakTepuCcTUKa TPYIIIHI.

[Muuk. OOmiasi XapakTepHUCTHUKa, XUMHUYECKas aKTUBHOCTb mpoctoro BemiectBa; KO u OB
XapaKTepUCTHKA COENMHEHNH IMHKA. KoMIulekcHble coequHeHusi LuHKa. KommekcHas npupona
LUHKOCOJIEpKaNX (PEpMEHTOB M XMMM3M HUX JAeWCTBUS. XHMMHUYECKHE OCHOBBI IMPUMEHEHMS B
MeauLMHE U B ¢apManuu coeluHeHMH IMHKAa. KaaMuii M ero coeJuHEHusT B CpPaBHEHUU C
AQHAJIOTUYHBIMU COEIMHEHUSIMU ITUHKA.

Pryth. OOmIast xapakTepucTHKa, OTIHMYUTENbHBIE OT IMHKA U KaJMHUs CBOICTBA: MOHMKEHHAS
XMMHYECKass aKTUBHOCTb IPOCTOrO BEIECTBA, KOBAJEHTHOCTh OOpa3yeMbIX CBs3ed C MATKUMU
JUraHAaMu, oOpa3oBaHHE CBA3M MEXAy aToMamMu pryTd. OKHUCIIEHHEe PTYTH Cepoll M a30THOH
kucnotoi. Coenunenus prytu (I) u prytu (II), ux KO u OB xapakrepucruka, ciocooHocts pryTH (I)
u prytu (II) x xommiuekcooOpa3oBaHUIO. XHMMU3M TOKCHUYECKOTO JEHCTBHSI COCIUHEHHUN PTYTH.
XUMUYECKHE OCHOBBI IPUMEHEHHUS COETMHEHUI PTYTH B MEAUIIMHE U (hapMalllH.

Tema 15. p-3siemenTsbl u ux coexunenus (111-1VA).

p-3jemenThl 111 rpynnsi

OO1m1ast XapakTepUCTHKA TPYIIbl. DIEKTPOHHAs Je(PUIIUTHOCTh U €€ BIUSHUE Ha CBOICTBA
3JIEMEHTOB M UX COEAMHEHUN. [I3MeHeHne yCTOMYNBOCTH COEAMHEHUM CO CTETICHSIMHU OKUCIIEHUS +3 1
+1 B rpynne p-anementos III rpymnmer.

bop. O6mas xapakrepuctuka. [IpocTbie BemecTBa 1 UX XMMUYECKasi aKTUBHOCTb. bopubl.
CoenuHeHus ¢ BOAOPOAOM (6opaHbl), 0COOEHHOCTH CTEPEOXUMHHM U IIPUPOJIBI CBA3H (TPEXLIEHTPOBBIE
cBs3m). ['mapuno6opatel. ["anmmuaer 60pa, THAPOIU3 U KOMILIEKCOOOpa3oBaHue. bopHbIN aHTHAPUT U
OOpHasi KUCJIOTa, paBHOBECHE B BOJHOM pacTBope. bopaTsl - Mpon3BOIHBIE PA3TUYHBIX MOHOMEPHBIX U
MOJINMEPHBIX OOpHBIX Kuca0T. Terpabopar HaTpus. Ddupsl 60pHOI KucI0TH. KauecTBeHHas peakius
Ha 0Op M ee HCIoJIb30BaHKe B (hapMalieBTUUECKOM aHanu3e. buonoruyeckas ponb 6opa.
AHTHCENITHYECKHE CBOMCTBA OOPHOI KHUCIIOTHI U €€ COJIeH.

Amomunuii. OOmiasi xapakrepuctuka. IIpocroe BeImecTBO M €ro XMMHUYECKas aKTUBHOCTb.
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PasnoBumHoctn okcuga amomuHus. [lpuMenenue B menunuHe. AMQOTEPHOCTh THAPOKCHAA.
AmromuHaTtel, VOH amiOMHHHS KaKk KOMIUIEKCOOOpa3oBaTellb. bBe3BOJHBIE CONHM  QTIOMHHHUS U
kpuctaoruapatel. OcobeHHoctu crpoenus. amunpl. ['mapun amomunus u anaHatbl. KBacibl
OU3NKO-XUMUYECKHE OCHOBHI IPUMEHEHUS AJIIOMUHHS B MEIUIIUHE U (papMallvH.

p-37emMenThl 1V rpynnsi

OO011ast XapakTepUCTUKA TPYIIIIBI.

OO61mas xapakTepucTUKa yriiepoja. AJuioTponudeckiue MoauduKkauu yriepojaa. Turbl
rudpuaAn3aIy aToma yriepoja U CTpO€HUE YIIIEpoJ0COAepKaIUX MOJIEKYJI. YTJIepo1 KaK OCHOBa
BCEX OpraHn4eckux Moisiekys. duznyeckue 1 XuMUYEeCKHe CBOMCTBA MPOCTHIX BEILIECTB.
AKTUBUPOBAHHBIHN yToJIb KaK aJICOPOCHT.

Yriepos B OTpULIATEIbHBIX CTEMIEHAX OKUCIEHUS, KapOUAbl aKTUBHBIX METAIIJIOB U
COOTBETCTBYIOILIME UM YIJIEBOJOPOIBI.

Yraepon (II). Okcun yrinepona (II), ero KO u OB xapakTtepuctrka, CBOWCTBa Kak JIMTaHAA,
XMMHYECKHE OCHOBBI €r0 TOKCHMYHOCTU. l{MaHMCTOBOJOpOJHAs KHUCIIOTA, MPOCTHIE U KOMILJIEKCHBIE
UMaHUAbl. XUMHYECKHE OCHOBBI TOKCUYHOCTH ITHAHU]IOB.

Coemunenus yriepona (IV). Oxcup yrmepoma (IV), crepeoxumus u TpUpoaa CBS3H,
paBHOBECHs] B BOJHOM pacTBOpe. YTOJbHasl KUCIOTa, KapOOHAThl W THAPOKAPOOHATHI, THAPOJIU3 U
TEPMOXUMHYECKOE Pa3ioKeHHUE.

CoenuHeHHs yriepoja C TaJloTeHAMH W Cepoi. UeTBIPEXXJIOPHCTBIA yriepol, (OCreH,
bpeonsl, cepoyriepon u THOKapOoHaThl. llumanatel u THouMaHaThl. DPU3UMYECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE.

buonoruueckas posib yriepona. XWUMHUYECKHE OCHOBBI HCIOJIb30BAHUSA HEOPraHUYECKUX
COEMHEHUH yriepoia B MeUIUHE U (hapManuu.

Kpemuuii. O6miast xapakrepuctiuka. OCHOBHOE OTJIMYUE OT YIJIEPOJa: OTCYTCTBUE MU-CBS3H B
coequHeHusX. Cumuuuasl. CoenuHEHUs ¢ BOJOPOAOM (CHJIaHbl), OKHUCIEHHWE M THJIPOJIM3.
Terpadropung u Terpaxyopua KpeMmHus, ruaponus. I'ekcapropocmiukarel. KucnopoaHsie
coenunenus. Oxcun kpemuus (IV). Cunukarens. Kpemueast kuciora. Cunkatel. PactBopuMocTs 1
ruapoaus. [IpuponHble CHIMKATEI U aTFOMOCHINKATBI, EOIUTHI. KpeMHUIIOpraHndeckue CoeIMHEHNH.
CunuKoHbI ¥ cUIOKcaHbl. Vcnonbp3oBaHNe B MEIUIIMHE COSAMHEHUN KPEMHHUSL.

OneMeHThl MOArpynmbl repManus. OOmas XapakTepUCTHKA. Y CTOWYMBOCTH BOAOPOIHBIX
coequHennil. Coenuuenuss ¢ rajgoreHamu Tuna OIt u OIl, moBegeHwe B BOJHBIX pacTBOpax.
XnopuctoBopopoanas kuciora. Oxcunel. Okxeupg cBuHHAa (IV) Kak  CHIBHBIH  OKUCIIUTENb.
AMpoTepHOCTh THIPOKCUIOB. PacTBOpUMBIE U HEPACTBOPUMBIE COJIM 0JioBa U cBUHIlA. OB peakiuu B
pacTBopax. XUMHU3M TOKCHYECKOTO JEHCTBUS COECOUHEHMH cBHHLA. [IpuMeHeHne B MenuluHe
cBuHelcoaepxkamux mnpenaparoB (cBunia (II) amerar, cBunma (II) oxcum). Xumudeckue OCHOBBI
UCIOJIb30BAaHUS COEIMHEHHH 0JI0BAa M CBHHILIA B aHAIN3€e (hapMIIpernaparos.

Tema 16. p-3sieMeHTbI M X coenunenus (V-VIA).

pP-3JieMeHThI V rpynnbl

OO6mas xapakTtepucTuka rpynmnsl. A30T, (Gocop, MBIIIBSIK B OpraHu3Me, UX OHOIoruYeckas
poOJIb.

A3zor. OOmas xapakTepucTuka. MHOrooOpasue COCIMHEHHH C pPa3JIMYHBIMUA CTETICHSIMHU
oKucIeHns azoTa. [IpyunHa Majioil XuMHYECKOM aKTUBHOCTH a30Ta. MoJeKyiia a30Ta Kak JIMTaH/.

CoennHeHUs C OTPULIATENILHBIMU CTENEHSIMH OKUcIeHusl. HUTpuapl (KOBaJIeHTHBIE M MOHHBIE).
Ammuak, KO u OB xapakrepucTuka, peakuuu 3amemieHus. Amuabsl. Ammuakarel. CBoiicTBa
AMUHOKHCIIOT KaK IPOM3BOJHBIX aMMuaka. MoH aMMOHMS W €ro cojiu, KUCJIOTHBIE CBOMCTBA,
TepMUUECKOe pasnoxkeHue. [wuapasuH u  ruapokcwnamuH. KO u OB xapakrtepucruka.
A30TUCTOBOJOPO/IHASL KUCIIOTA U a3U/bI.

CoenvHeHHsa a30Ta B IIOJIOKUTENBHBIX CTEMEHSIX OkucieHus. Oxcunabl. Crepeoxumus H
npupoaa cBs3u. Crnoco6s! nomyuyenust. KO u OB cBoiicTBa. Azotucrtas kucnora u HuTputhl. KO u OB
cBoiicTBa. A3oTHas kucnora 1 HuTparsl. KO u OB xapakrepuctuka. "[lapckas Bonka".
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®ochop. OOmas xapakrepuctuka. Ajsuiorpornnueckue Moaubukanuu dochopa, uX
XUMHYECKask aKTUBHOCTb.

®ochunpl. Pochun. CpaBHEHUE C COOTBETCTBYIOUIMMH COSAMHEHUSAMHU a30Ta.

Coenunenus (ocdopa B TONOXKUTEIBHBIX CTENEHSIX OKHUCICHHS. [amuiupl, WX THAPOIH3.
Oxcupl: CTEpEOXUMUS U MPUPOA CBS3U, B3aUMOJICHCTBUE ¢ BOJOW U ciupTramu. PochopHoBaTucTast
(runodocdopucras) u dochopucras Kucnorel, crpoeHue wmonekynr, KO wu OB cBoiicTsa.
Hudochopnas (mupodochopnas) xucmora. HM3omomu- wu  rerepornonrdochOpHbIe  KHCIOTHI.
MertadocdopHbie KUCIOTHI, CpaBHEHHE ¢ a30THOH KucioToi. [IpousBoausie dochopHOil KUCIOTH B
KUBBIX OpraHU3MaXx.

DeMeHTHI TOATPYIBI MbIIbsKa. O0Mas XapakTepuCTHKA.

Bogoponnsie coeauHEHUsS MbIIIbsKA, CypbMbl U BHCMyTa B CpPaBHEHHHM C aMMHAKOM U
dbocpurom. OnpeiesieHre MBIIIbsIKA 10 MeToay Mapina.

CoearHEHUS MBIIIbSIKA, CYPbMbl M BUCMYTa B MOJIOKUTEIBHBIX CTENEHSIX OKUCIIEHUA. [ anusl
U U3MEHEHHE UX CBOMCTB B rpymmne (a30T - BUcMyT). Oxcuabl u rugpokcuast O (1) u 3 (V); ux KO u
OB xapaxtepuctuku. ApceHuTsl U apceHartsl, ux KO u OB cBoiictBa. Conu katnoHoB cypbMmsbl (I11) u
BucmyTta (L), ux rugponu3. CypeMsHas kuciotra U ee cond. Bucmyratel. HeycroitumBOCTh
coequHeHui BucmyTa (V).

[TonsiTHe 0 XUMUYECKUX OCHOBAX MPUMEHEHUS B MEIUIIMHE U (papMaliuu aMMHaKa, OKCUa
azoTa (1) (3akucu a30Ta), HUTPUTA U HUTpATa HATPUsL, OKCUJIOB U COJIEH MBILIbSIKA, CYPbMBI U
BUCMYTa. XUMUYECKHE OCHOBBI UCIIOIB30BAaHUS COCTUHEHUH P-3JIEMEHTOB V IpyIIIbI B
(hapMaIeBTHYECKOM aHAIU3E.

p-3jeMeHThl VI rpynmsi

OO011as XapakTepUCTUKA TPYIIIIBI.

Kucnopon. OOmas xapakrepuctuka. Ponab kucinopoga Kak OAHOrO U3  Haumbolsee
pacnpoCTpaHEHHBIX 3JEMEHTOB M COCTaBHOM YacTH OOJBIIMHCTBA HEOPTaHWYECKUX COEIUHEHUH.
OCOOEHHOCTH 3JIEKTPOHHOM CTPYKTYPBl MOJIEKYJIbI KHCIOPOJa. XUMHUUYECKasi aKTUBHOCTb KHCIIOPO/a.
Monekyna O2 B kadyecTBe JIMraHjga B okcuremorioOuHe. O30H, CTEPEOXHMHSI M TPUPOJA CBS3EH.
XuMHUecKass aKTUBHOCTh B CpPaBHEHHH C KHUCIOPOJOM (peakuus C pacTBOpaMH HOAUTIOB).
Knaccudukanys KHUCIOPOIHBIX COEAMHEHMM W HMX OOIIMe CBOHCTBa (B TOM 4YHCle OMHapHBIE
COEMHEHUS: CYyNepOKCHIbI (THIEPOKCHIbI, HAlIEPOKCUIbI), TEPOKCHUIbI, OKCUIBI, 030HH/IBI).

[Tepokcun Bomoponma H202, ero KO u OB xapakrepucTuka, NPHUMEHEHHE B MEIHIIMHE.
Coenunenus kuciopoga ¢ ¢topom. buonornyeckas poab Kuciaopoga. XHUMHYECKHE OCHOBBI
MIPUMEHEHHUSI KHCIIOPO/1a U 030HA, a TAK)KE COETUHEHUH KUCIIOpoAa B MEUIIMHE U (papMaruu.

Cepa. Obmias xapakrepuctuka. CriocoOHOCTh K 00pa30BaHUIO TOMOLIETIECH.

CoenuHeHus cepbl B OTpHUIATENbHBIX cTeneHax okucieHus. Cepoonopoxa, ero KO u OB
cBoictBa. Cynbduasl METAIJIOB U HEMETaUIOB, WX pacTBOPUMOCTh B BOAE M THAPOJIM3.
[onucynsdunel, KO u OB xapakrepucTika, ycTOHYUBOCTD.

Coenunenus cepsl (IV) - okeup, XIopu, XJIOPUCTBIN THOHWII, CEPHUCTAsT KUCIIOTA, CYIb(QUTHI
u ruapocyinbdutsl. Ux KO u OB cBoiictBa. BocctanoBnenue cynbGUTOB 0 TUTHOHUCTOM KUCIOTHI U
JTUTHOHUTOB. B3ammoneiicTBue cyiab(pHUTOB ¢ cepoil ¢ oOpazoBanueM Tuocyibharos. CpoiicTBa
THOCYJb(ATOB: PEAKIUs C KHUCIOTaMH, OKUCIUTENSMH (B TOM 4YHCIE C HOOOM), KaTHOHaMH -
KoMILIeKcooOpazoBareasiMu. [1onuTHOHATHI, 0COOEHHOCTH UX CTPOCHHUS U CBOICTBA.

Coenunenus cepsl (V1) - okcna, rekcadropus, cynbhOHUIXIOPUI. CYTb(OYPHIIXIOPUI, CEpHAs
KHCJIOTa U ee Mpou3BoHbIe - cynbhaTsl, KO u OB cBoiictBa. Oneym. [TupocepHas kucnora.
[TepokcoarcepHbie KUCIOTHI U coyid. OKUCIUTENbHBIE CBOIICTBA MEPOKCOCYIb(ATOB.

Buonornyeckas ponb cepbl (CyabPTruApuIbHbIE TPYIIBI U AUCYIb(UIHBIE MOCTUKHU B O€NKax).
XUMHYEeCKHE OCHOBBI TPUMEHEHHUS CEPhI U €€ COeIMHEHUI B MeIMLIMHE, (hapMaluuy,
(apMareBTUUECKOM aHaU3e.

Cenen u Temryp. O6mas xapakrepuctuka. KO u OB cBoiicTBa BOJOPOAHBIX COSAMHEHUN U MX
coieid. Okcuapl U kucinoTsl, X KO u OB cBolicTBa (B cpaBHEHMH C MOJOOHBIMU COETUHEHUSMHU
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cepsbl). buonoruueckas posb ceneHa.

Tema 17. p-31eMmenThI M ux coequnenus VII-VIIIA

p-3yeMenTsl VII rpynnsi (rajiorenbn)

O6mass  xapakrepuctuka rpymmbl.  OcoOble  cBoiicTBa  gTopa Kak  Haumbosee
3JEKTPOOTPULATENBHOTO 371eMeHTa. [IpocThie BemecTBa, uX XUMHUYECKasi akTUBHOCTb.

CoenuHeHus rajJoreHoB ¢ BojopoioM. PactBopumocts B Boje; KO u OB cBoiictBa. MoHHbIE 1
KOBAQJICHTHBIE TaJMJbl, UX OTHOLIEHWE K JCHCTBUIO BOJBI, OKHUCIUTEIEH W BOCCTAaHOBUTEIEH.
CrniocobHOCTh (pTOpUAMOHA 3aMelaTh KUCIOpOoX (Hampumep, B COCIUHEHUSAX KpeMmHHA). ['anorenua-
VOHBI KaK JIMT'aH/1bl B KOMIUIEKCHBIX COCIMHEHUSIX.

["ayoreHsl B IMOJNOXHUTENBHBIX CTENEHAX OKUCIeHHs. COeAMHEHHs C KHMCIOpPOJIOM U JIPYT C
apyroMm. BsaummonelcTBHe TajlOrT€HOB C BOJOM M BOJHBIMHM pacTBopaMu Mienoueld. Kucnoponneie
KHCJIOTHI XJIOpa U UX COJIH, CTEPEOXUMHUS U MIPUPOJIA CBSI3EH, yCTOMYMBOCTH B CBOOOHOM COCTOSIHHH U
B pactBopax, uaMeHenne KO u OB CBOICTB B 3aBUCMMOCTH OT CTEIEHU OKHUCIIEHHS TajoreHa.
XJopHas U3BECTh, XJIOPAThI, OPOMATHI U HOJATHl M UX CBOMCTBA. bruosornyeckas posib (ropa, Xjiopa,
Opoma u #ona.

[TonsiTie 0 XxuMU3Me OAKTEPUIIMIHOTO NEUCTBHS XJiopa U Wona. [lpumeHnenue B MenuiuHe,
CaHUTapuu U (papMalMM XJIOPHOM M3BECTH, XJIOPHOM BObI, NPENapaToB aKTUBHOTO XJOpa, Hona, a
TaK)Xe COJITHOM KUCIIOTHI, PTOPUAOB, XJIOPUAOB, OPOMHIOB U HOIUI0B.

p-3iemenTthbl VIII rpynnsl (0;1aropoaHbie rasbi)

O6mas xapakrepuctuka. Pu3nueckrue 1 XMMUYECKUE CBOMCTBA OJIarOpOIHBIX ra30B.
Coenunenus 61aropoHbIX ra3oB. [IpuMeHeHne 61aropoIHBIX Ta30B B MEAHUIIMHE.

6. TEMBI IPAKTUUYECKHAX U CEMUHAPCKUX 3AHSTHN
He npenycMoTpeHsl y4eOHBIM TUTAHOM.

7. JJABOPATOPHBIE PABOTHBI, IPAKTUKYMbI

Pazoen 1. Oowan xumusn. Tema 2. Cmpoenue amoma

JlaGopaTopHas padora Ne 1. Ctpoenne atoma
Henbr paGorbl: NOMYyYNUTh HABBIKM COCTABJICHUS 3JEKTPOHHBIX (DOPMYT XMMHMUYECKHUX 3IJIEMEHTOB,
IIOKa3aTh M3MEHEHUs, MPOUCXOAIINE B XOJAE PEaKUMM, B DJJIEKTPOHHBIX CTPYKTypax 4acTUl Ha
IIpUMEpPE OKUCIINTEIbHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB.
3HATBh U YMeTh:
1. KBaHTOBBIE UKCIIa, KAKME XapAKTEPUCTUKH HJIEKTPOHOB OHU OINPEAECIISIOT.
2. CocraBnaTh 3JEKTPOHHBIE M 3JEKTPOHHO-rpaduyeckre QopMmynsl aTomMoB M HOHOB. Ilo
ANEKTPOHHONW (OpMyse BaJEHTHBIX 3JEKTPOHOB YMEThb OIpPEAEsATh IIOJOKEHUE OJJIEMEHTa B
nepuoandeckoi cucreme. Ilo mopsakoBoMy HOMEpPY 3J€MEHTAa B NEPUOJUYECKONW CHCTEME J1aBaTh
OOHIYI0 XapaKTEepUCTUKY €r0 XUMUUECKHX CBOMCTB.
3. XapakTepuzoBaTb HAOOPOM 4-X KBAaHTOBBIX UHCEIl COCTOSHUE JIIOO0T0 3JIEKTPOHA B aTOME.
4. OnpenensTh BAJICHTHBIE BO3MOKHOCTH aTOMOB I10 3JIEKTPOHHOH (opMmyJie.
5. OOBACHATH 3aKOHOMEPHOCTH B M3MEHEHUH PAJWyCOB U DHEPrUil HMOHU3AIUH, METAJUIMYECKHX U
HEMETAJJTNYEeCKUX CBOMCTB 3JIEMEHTOB B IEPUOAAX U IPYIINAX MEPHOJIUIECKON CUCTEMBI.
3agaHusA 1J151 CAMOCTOSITEIbHOTO BbINOJTHEHUSI
3aganue 1. CocTtaBbTe CBOJIHYIO TAaOJIUIYy SHEPreTHUYECKUX YPOBHEH U MOTYpOBHEH B aTOMe.

KBaHTOBbIE YKCIIa OHEepreTUYeCcKHit ODHEepreTU4ecKuii
110,TypPOBEHb POBEHBb
n (I jm&D) O6o3naUucno [Hucno [HomepUucno [Yucno g
(n- yenue |AO g AO (n?) |(2n?)
1) (21+1)  2(21+1)

dopma A Crpanuna 14u3 47



MunuctepcTBo 06pa3oBanus U Hayku PO
o o Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

®-Paboyas mporpamma 1o JUCHHUIUINHE
1 0 0 1s 1 2 1 1 2
2 0 0 25 1 2 2 4

1 =+10 2p 3 6
3 0 [0 3s 1 2

3aganme 2. CocraBbTe LIKAJTy BO3pACTAHUS SHEPIrUU IOAYPOBHEW B COOTBETCTBUU C IPABUIOM
KneukoBckoro 1o cieayoueil popme 1 nopsaoK 3ar0JIHEHHs! 0 lypOBHEH.

[Ixana 2(n+l) |Ilopsmox [Homep |Umcno  [Yucio €
HOJlyPOBH 3aII0JIHCHHM |IIEPHOZA (JJIEMEHTO|MAaKCHMA [peabHOe
e A B B|JIbHOE
1epuoze
1s 1+0=1 |1 1 2 2 2
2s 2+0=2 |2 2 8 8 8
2p 2+1=3 |[3
3s 3+0=3

Pazoen 1. Oowaa xumusn. Tema 3. Ilepuoouueckuit 3aKkon u nepuoouueckas cucmema
/.U. Menoeneesa é ceeme meopuu cmpoeHus amoma

JlaGopaTopHas padora Ne2. OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX COeNHEHU I
Lean padoThI: U3yUYeHHE OCHOBHBIX CBOMCTB OKCHJIOB, KUCJIOT, OCHOBAHHUM U COJIEH.
Conep:xanue padoThbli:
1. Onpenenuth OTHOIIEHHE OKCUAOB K BOJIE, KCIOTaM U OCHOBAHUSIM.
2. OnpenenuTh YCTOWYUBOCTD U KUCIOTHOCTH OCHOBAHUH.
3. OnpenenuTh CHITy KHCIOT ¥ OCHOBAHHIA.

IIpuGopsbl 1 peakTUBBI: TPOOUPKH, YHUBEPCATBHBIA UHANKATOP, pacTBopbl: NaOH 2 M, H2SO4
IM u xouuentpupoBanusiii, ZnSO4 0,25 M, AgNO3 0,1 M, CuSO4 0,25 M, HCI 2 M, CoSO4 0,25
M; nopomiku CrOs, Al.O3, CaO.

JKcnepuMeHTAIbHAS YaCTh
OngbIT 1. OTHOLIEHME OKCHIOB K BOIe

B tpu npo6upku BHecTu no 10-20 Mr okcuioB: B epByo — okcujia xpoma (VI), Bo BTopyto —
OKCHJIa aTFOMHHUS, B TPETHIO — OKCHJA KaJbIUsA. 3aTeM B KKIYI0 MPOOUPKY NPWIHTH 1O 3-4 M
BOJIbI, TIIATENBHO BCTPSAXHYTh B TEUEHHME MHHYTHI M OTMETHTh HAONIOJIaeMble H3MEHEHHs.
HcnpiTaTh MHAMKATOPOM PEAKIMIO BOJAHOM Cpefibl B KaXKA0H IPOOUPKE.

OnpIT 2. OTHOLIEHNE OKCHI0OB K KHCJI0TAM U OCHOBAHUAM

B nBe npo6upku BHecTr o 10-20 Mr okcraa amromuHus. B oqHy u3 HUX 100aBuTh 7-10 Mt 1
M pactBOopa cepHOM KHUCIOThHI, B Jpyryto — 7-10 kamenb 2 M pacTBOpa T'MAPOKCHAA HATPHSL.
OTmeTuTh HabMI01aeMble H3MEHEHHS.

OnbIT 3. YCTOMYUBOCTH OCHOBAHMI

B3sate Tpu npoOupku. B onny u3 HuX BHectu 5 kamenb Boawl, 2 kamu 0,1 M pactBopa
HUTpaTa cepedpa u 2-3 Karu pa30aBlIeHHOTO PacTBOpa 'MAPOKCH]IA HATPHS, BO BTOPYIO — 2 KaIulx
0,25 M pacrBopa cyibdara meau (I1) u 10-12 xanenb pa30aBiIeHHOrO pacTBOpa THIAPOKCHIA
HaTpusi, B TpeTbto —10 kamenp pa3z0aBlIeHHOrO pacTBOpa TUApOKcHaa Harpus. OTMETHTh
HaOmoiaemble n3MeHeHus. [locie 3Toro copepxkumoe NMpoOUPOK HArpeTh MOYTH 0 KUIEHUS Ha
IJIJAMEHU CIIUPTOBKHU U OTMETUTH U3MEHEHUS.
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OnbIT 4. Cniia 0OCHOBAHUH

BHecTr B mpoOHpKY KyCOYEK OKCHJIa KaJIbIUsl Maccoi 5-10Mr, pacTBOPUTh B MHHUMAIILHOM
o0bemMe BoOAbl U TpubaBuTh | Kammo ¢eHondTanenHa. [loTOBHHY TOMYyYEHHOTO pPacTBOpa
MEPEHECTH THMIIETKOW B JPYryr MpoOupKy. B mepByro mnpoOupky mnpubOaButTh 1mo Kamisiv 2 M
PacTBOpP COJSTHOM KHUCIIOTHI JI0 MICUE3HOBEHHUS OKPACKH HHIIMKATOPA, BO BTOPYIO —TaKOH ke 00beM 2
M pactBopa ruapokcuia Hatpusi. OTMETUTh HaOJII0JaeMbIe U3MEHEHHS.

B cnepyromme nBe mpoOupku momectuTh 5 kamenb 0,25 M pacTtBopa CoiM IIMHKA M IO
KaIuIsiM pa30aBIeHHBIN pacTBOpP MMIPOKCUIA HATPUs A0 00pazoBaHus ocanka. B oqHy U3 mpoOupok
n006aBuTh 2-3 kKarmmm 2 M pacTBOpa COJITHOM KHCJIOTHI, B APYryi0 —2 M pacTBOp THIPOKCHAA
HATpHs 10 MCUe3HOBeHUs ocasika. CoaepKumMoe MpoOUPOK XOPOIIO IepeMeniaTh BCTPSIXUBAHUEM U
OTMETUTH HaOJI0JaeMble U3MEHEHUS.

OmnbIT 5. KHcjJoTHOCTH OCHOBAHMI

B nBe mpobupku nmomectuts o 1 mia 0,2 SM pactBopa cynbdara kobansta (I1), BHECTH B HUX
IIPU BCTPSIXMBAHWW IO KarllsiM pa30aBICHHBIA PacTBOpP THAPOKCUAA HATpUs 10 OOpa3oBaHUS
CHUHEro ocaaka. B onny mpoOupky m00aBUTH MO KarulsiM KOHIIEHTPHUPOBAHHBIA PAcTBOP CEPHOM
KHCIIOTBI, B JPYTyI0 — KOHIICHTPUPOBAHHBIA PacTBOpP THUIAPOKCHIA HaTpus. UTO TpeacTaBiiseT
co00¥1 cuHUI 0caok?

OnbIT 6. OKHCANTEIbHBIE CBOMCTBA KUCJIOT

3333muB aBe mpoOupKK MOMECTUTH IO OJJHOM TpaHyJie IIMHKA. B oHy U3 HUX nmpwinTh 3-5 mit 2
M pacTBOpa CONSHON KUCIIOTHI, B APYTYIO —2-3 MJI KOHIIEHTPHPOBAHHOTO PACTBOPA a30THOM KHCIOTHI.
OOparuTe BHIMaHUE Ha IIBET I'a30B, BBIJCISIONIMXCS B MIPOIECCE PACTBOPEHHSI LINHKA.

Pazoen 1. Oowan xumusn. Tema 4. Xumuueckasn céa3p u cmpoeHue MoJiexyi.
JlaGopaTopHas padora Ne3. Xumuueckasi cBsi3b

He.]'lb pa60T1)1: HN3Y4YUTh OCHOBHBIC BUABI XUMHWYCCKUX CBSI3EH U HAaYUYUTHCA OIPCACIIATh UX B
PAa3JIMIHBIX BCHICCTBAX.

3ananme 1. [l yeTbipex, yKa3aHHBIX 10 BApHAHTY MOJIEKYI (Tabi.1), ¢ mo3uuuit MeToaa BaJeHTHBIX
CBsi3eH 10Ka3aTh 00pa30BaHUE MOJIEKYJ U OTBETUTh Ha CIEAYIOLINE BOIIPOCHL:

1) KakoB Tun ruOpuau3anyy ISHTPAILHOTO aTOMa B MOJICKYJIE M BaJICHTHBIN YTOJT MEXK/TY CBA3SIMU?
KaxkoBa mpoctpancTBeHHas! CTPYKTypa MOJICKYJIbI?
CKOJIBKO G- U TT-CBSI3€H COAEPIKUT MOJIeKyna?
OrnpenenuThb MOJISTPHOCTD CBSI3€U U MOJISIPHOCTH MOJIEKYJIBI B IIEJIOM.
Taoauna 1. Mcxoanbie 1aHHblIe 1J1s 3aganusa 1

Bg;l)/llﬁle{p'ra ®0pMy.HBI MOJICKYII

1 CaCl; NF3 PCls CHa
2 CdF PH3 TeFe CoHa
3 CuCl> SbBr3 SCI,0 CH20
4 MgBr> AsCls GeBr4 C:Cl;
5 Znl; H.S AsFs PbBra
6 BeH:> SCl; BrFs SbCl3
7 HgCl> CH3CI SCIFs N2

8 SrBr» H.Se PFs CO2
9 BCls H.Te CCI:0 PbBry
10 AlH3 Sk SnCls COS
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11 GaBr3 SiHa4 SCI,0; CaH>
12 CuF CHa4 SbCls CoH:
13 SrBr» Cly SFs SnHg4
14 CoCl: GeHq ClFs SO3
15 MgBr CHCIs PCI30 CO
16 HgF SiCl4 NCl3 CS;
17 CaBr» CHCl SCI.0 SbF3
18 CdCl> SiF4 BrFs SO3
19 Znk; PbBrs CoHa SCI202
20 Bel; PCIz0 SF4 CoH:
21 ZnCl, SbCl3 COS IFs
22 CdH> AsBr3 CO SCI,0,
23 MgH:2 SbF3 COF; PCls
24 CaH> SnCls BiF3 CO;
25 SrH> CF4 SO3 AsFs
26 ZnBr; OF2 NCl3 SCI,0
27 GaH3 CCly BrFs SO,
28 AlH3 SnBry CO SCI,02
29 InCl3 HoTe PBr:O SiF4
30 ZnH> PbCls IFs CS;
31 MnCl; PH3 CO2 SCI,0
32 CoCl> AsF3 SCIL,0, CoH:
33 NiBr SO3 PBrs3 CH.Cl
34 FeBrz SbF3 N2 PCI30

3ananue 2. J{ns cBoero BapuanTa (Tabdi.2):

1) IMOKAXXHUTC PACHPCACIICHUC BAJCHTHBIX OSJICKTPOHOB II0 Op6I/ITaH$[M I KaXJa0ro aromMa B

paccMaTpuBaeMbIX MOJIEKYIax;
OTpeAeTuTe MEXaHU3M 00pa30BaHUs CBSI3U U €€ BHJI;
OTIpECTUTE MOISPHOCTH CBSI3U;
YKaXHUTE, UMEET JIU MECTO TUOPHUIN3AIINS, €€ THII,
MOKAXUTE TEOMETPUUECKYIO CTPYKTYPY MOJIEKYII;
OTIpEACTUTE MOJIIPHOCTH MOJIEKYII.

3anganue 3. /s cBoero Bapuanra (Tabm.2):

1) HamummMTe >MeKTPOHHBIE (HPOPMYIIBI AaTOMOB, 00Pa3YIOUIMX JaHHYIO MOJICKYITY;

BBIIIUIINUTE U3 T8.6J'II/II_IBI OHEpPTUU ATOMHBIX Op6HTaﬂeﬁ,

MOJIEKYJISIpHBIX opOuTaneit MO;

Hapucyite 3HepreTuieckyro cxemy AO u MO 1151 JaHHBIX MOJIEKYJT;

Y4acTBYIOIIUX B 0Opa3oBaHUU

OTIpeICTTUTE MOPSI0K CBA3H, BOSMOXKHO JIM CYIIECTBOBaHHE JAHHOU MOJIEKYJIbI?

06T)$ICHI/ITG, JUaMardiiuTHa WK IapaMariuTHa JaHHas MOJICKYJIA,

Ha0J110/1aeTCs JIU CMEIIEHHE AIEKTPOHHON TUIOTHOCTH K OJTHOMY U3 sIJEp, TOJISIpHA JIM MOJIeKyJia?

Taoauua 2. Ucxoaubie JaHHbIE 1J14 3aaHuid 2 U 3

Homep | 3amanme 2 | 3amanue 3 | Homep

dopma A
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BapuaHTa BapuaHTa
1 H.S; TeFs | Cly; LiBr 11 Brz; SnH4 F2; LICl
2 AlBr3; HoTe | Lig; SiC 12 PFs; BeH> I2; PN
3 GeHs; AsHz | C'p; HF 13 MgF2; SFe Se; IBr
4 Gals; HC1 | Cs™; ICI 14 H.Te; CF4 Te™; IH
5 BeBrz; SbBr3| Se*z; NO 15 Bls; HO | Xe™; CN-
6 SeFe; FeF I*2; NS* 16 HBr; SiF4 Sny; TiF
7 SCIFs; LiH | P*2; CN 17 HF; AsFs Nay; IF
8 SiCly; GaBrs| Br; CS 18 |GeCly; A1F;  Tl2; NS
9 PbCls; PbCl> | S7; CN* 19 SbCls; SnHy|  Csy; LiF
10 SiCls; FeCly | C2; NO 20 BBr3; PbCl,| Gaz; HHe

Taoiauuna 3. Jueprusi (3B) AO 6a3ucHoro Habopa aToMoB

Artom -Eos -E2p Atom -E3s -E3p
Li 5,4 - Na 50 -
Be 9,3 6,5 Al 10,8 58
B 14,0 8,3 Si 14,8 8,2
C 19,4 11,3 P 18,8 10,5
N 25,9 14,5 S 22,4 10,3
O 32,5 13,6 Cl 28,4 13,0
F 40,0 17,4 H 13,6 (1s) —

3ananmne 4. CoctaBbTe HPHEPreTHUECKYIO JUarpaMMmy oOpa3oBaHMs CBsizel B Komiuiekce (Tabm.4) u

YKQXUTE TUIT FI/I6pI/IJII/ISaIII/II/I M MarHUTHBEIC CBOMCTBA KOMILJICKCA.

3aganue 5. Ykaxure BO3MOXKHBIE BHJABI MEXKMOJIEKYJSIPHOTO B3aMMOJAEWCTBUS B CHCTEME U3

IIPEUIOKEHHBIX MOJIEKYJ (Tabi.4).

Taoauua 4. Ucxoauble 1aHHLIE K 3a1aHuaM 4 1 5

BapI/J;%)lHTa Bamanne 4 |3amanue 5 BapIJ/;EHTa Bamanne 4 |3amanue 5
1 [[ernesy | Sy 11 [FeCls] CO,
2 [Se(OH)e]* | HBr-Ar 12 [PA(NH3)2Br>] Sk
3 [MnCle]* MgCl> 13 [12(CO)l7] NCl3
_ [Ni(CO)4]
4 [TiFs]* H>0O-He 14 (cmaboe mose | AsHs-Ar
JIUTaH/1a)
5 [Pt(NHng(NOZ SblsCls | 15 [MnCLJ> | BFs-Hz0
6 (PAd(H20)4]** | KBr 16 [WS4]* Lil
7 [Pt(NO2)s]* | CI.0 17 [Re(NCS)6]* | H2S—S:
8 [NiCN)J> | HCicl, | 18 wcoyl | SHe
9 [Rh(CO)CIs]*| NO 19  [[Ru(NH3)sCI]*| F.0
10 [OsFe]* Ne-O 20 [PA(NO2)4]* Nal

Pazoen 1. Oowana xumusn. Tema 5. Ocrnosvl Xumuueckoi mepmoouHaAMuKu
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JlaGopaTropHas padora Ne4. Onpenesienune TerioBoro 3¢¢exra peakiuu HeUTPATU3AUMN.

eap pa0doTHI: BBHIIOIHUTH KATOPUMETPUUECKUE HM3MEPEHUS M TEPMOJUHAMUYECKHE PaCUETHI,
CBSI3aHHBIX C SHEPTrE€TUKON XUMUYECKUX PEAKLIMA.

[Topsimok BeImoHEHHs pabOTHI:

1.

ok~ wn

o

9.

Hanwute B ogua nmmuap 100 mur 1 M pactBopa H2SOu.
Hanute B 18a nununapa no 50 miu 2 M pactsopa NaOH.
3amuts B kamopumetp 100 mir 1 M pactBopa H2SOa.
BxiirounTes Memanky.

B Teuenune 5 MuHyT uepe3 kaxaple 60 CEKyH/ CHUMAaTh I1OKa3aHMUsI TEPMOMETPAa M 3aHOCHUTH
3HAYEHUS TEMIIepaTyphl B MEPBYIO CTPOKY Tabmuisl Nel

Buuts B kanopumerp 50 mu 2 M pactBopa NaOH u3 nepBoro uuimsipa.

B Teuenue 5 MUHYT CHUMaTh IOKa3aHUs TEPMOMETpa yepe3 Kaxkable 60 CeKyHI U 3aHOCUTb BO
BTOPYIO CTPOKY TaOnuibl Nel.

Bmute B xamopumerp 50 min 2 M pactBopa NaOH. B Teuenue 5 MUHYT CHUMATh TMOKa3aHH
TepMoMeTpa yepe3 Kaxkpie 60 CeKyHI U 3aHOCUTh UX B TPETHIO CTPOKY TaOiuIbl Nel.

Paccunrare 3Hauenus AH myist kaxx10¥ cTaguu peakiuy 1 3aHecTy B Tabmuiry No2.

10. Bouiuth 0TpaboTaHHBIE PACTBOPHI, TOCYAY BBIMBITE. CHaTh pabodyee MecTo.

Tabnuya 1
t, MuH 1 2 3 4 5
t° C, H2S04
T°C, 1 ctaguu
T°C, 2 ctanuu
Tabnuya 2
1 cramus 2 cragus
hay = txon = hau = xon =

Ate = At° =
AH1= AH; =

Pazoen 1. Oowaa xumusa. Tema 6. Xumuueckasa Kunemuxa u pasnosecue.
JlabopaTopnasi paGora NeS. XumMunueckasi KHHeTHKA 1 XMMHYeCKOe paBHOBeCHe.

Lesas paGoThl: U3yUYUTh CKOPOCTh XMMUYECKOH PEAKLMU U €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB:
MIPUPO/IbI PEArUPYIOIINX BEIIECTB, KOHLIEHTPALMU, TEMIIEPATYPBI U IPUCYTCTBUS KaTAIA3aTOPA.

OmnpIT 1. 3aBUCMMOCTH CKOPOCTH PEAKIIMH OT KOHIICHTPALIMU PEarupyromnux BEIeCcTB

Tuocynedar wHatpus NapS;0O3 pazmaraercs B pacTBOpe CEpPHOH KHCIOTHI 10 YpaBHEHUIO

pCaKknuu:

Na2S20s + H2S04 = Na;SO4 + H20 + SO + S
Peakiust mpoTeKaeT Mo CACAYIOIINM CTaIUsIM:
S203% + 2H" = H,S;03  (0uens GbicTpo)
H2S203 = H2SO03 +S (MeIIeHHO)

H2S03 = H20 + SOz (6sIcTpO)
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CKOpOCTh JaHHOW peaKIMK ONPELISICTCS BTOPOH (MEIJICHHON) CTaIueH.

1. B Tpu xumMudeckux crakaHa HajeiTe ¢ momoinsio 0ropetkn 0,1 M pactBop NaxS203 u ¢ moMoribio
WIMH]PA TUCTHLITMPOBAHHYIO BOIY, B 00beMaX, yKa3aHHBIX B Tabmure 1.

Tabauya 1
Ne V(NazS203) V(H20) C(NazS203) Bpewms 1, ¢ Cxopors 1/t
1 10 mn 20 mn
2 20 mn 10 mn
3 30 M 0 M

2. Haneiire B Mepubiii mumuaAp 20 M 1 M pactBopa H2SOs. OTMEpeHHOE KOJIMYECTBO KHCIIOTHI
BBUICHTE B TICPBBI CTakaH C PAacTBOPOM THOCYJb(ara HATPUS U OJHOBPEMEHHO BKJIIOYHTE
CEKyHIOMED.

3. IlepemMeruaiiTe pacTBOp CTEKJIIHHOW Majoukoil. Onpenenute BpeMs peakluy B CEKYH/1ax KaK Bpems,
MPOILE/IIee 10 TMOSIBICHUS MEPBbIX BUAUMBIX CIIEIOB CEPHl - TOMYTHEHHS pacTBOpa WJIM MOJTHOU
MoTepe Mpo3pavyHoCTH pacTBopa. [IoBTOpUTE OMBIT ¢ APYTUMHU CTaKaHAMH THOCYJb(dara.

4. BpluucnuTe MOJSPHBbIE KOHLIEHTPALUU THOCYJIb(haTa HAaTPUs B KaXJIOM U3 TpeX CTAKaHOB IOCIE
N00ABJICHUSI CEPHOW KHUCIOTHI. BBIUMCINTE OTHOCHTENIBHBICE CKOPOCTH peakuuii kak vV = 1/1.
Pesynpratel 3anmmuTte B Tabnmiy. [loctpoiite rpaduk 3aBHCHMOCTH CKOpPOCTH Pa3JIOKCHHUS
THOCYJIb(aTa HaTPUs OT €ro KoHIeHTpauuu. Ha ocu abcuuce oTa0kKUTe MOJISIPHBIE KOHIIEHTPALUU
THOCYJIb()aTa, a Ha OCH OpAMHAT — OTHOCUTEIbHBIE CKOpOCTH peakuuu. CrenaiTe BBIBOA O
XapakTepe 3aBUCHUMOCTH CKOPOCTH pEakIMM OT KOHLEHTpauuu THocyibdaTa Hatpusd. Kakoi
MOPS/IOK JaHHOW PEeaKlny 10 THOCYIb(aTy HaTpus?

OnpbIT 2. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT TEMIIEpaTyphl

3aBHCHMOCTh CKOPOCTH PEAKIHUU OT TEeMIepaTypbl MOXHO TaKXe IPOCIECTUTh Ha IMPHUMEpe
peakiu NazS203 ¢ cepHO KUCITOTOH.
1. Haneiite B onny npodbupky 5 ma 0,1 M pactBopa NaxS203, a B apyryto — 5 mun 1 M pactBopa
H2SOa4.
2. O0e mpoOHpKH MMOCTaBbTE B CTAKaH C BOJAOH M Yepe3 3 MUHYTHI M3MEPHTE TEMIEpaTypy BOJIBI B
CTakaHe. 3aTeM ClIedTe pacTBOPBI B OAHY HPOOUPKY M ONpENeNuTe BpeMs MOSBICHHS CEepbl —
BpEMsl peakllii B CeKyHAax. Pe3ynbraTel (TemnepaTypy U Bpemsl) 3alUIINTE B TAOIUILY 2.

Tabnuya 2
Ne V(NazS203) V(H2S04) t°,C | Bpewmar,c Cxopocts V = 1/t
1 S M 5 mn
2 5 M 5 mn

3. Ilpuneiite B cTakaH HEMHOTO TOpsiYeii BOIBI TakK, 4YTOOBI TEMIeparypa BOJBI B CTaKaHe
yBenuuniack Ha 12-13°C. Haneiite B mpobupku mo 5 ma pactBopoB NaxS:03 u H2SO..
Boigepxute 3TH mpoOMpPKHM B CTakaHe 3 MHHYTHI, ITOKa Pa3HOCTh TeMIlepaTyp BOJbI B CTaKaHe
coctaBuT 10°C c mpenpinymum onbsiToM. [locine 4dero moBTOpuUTE 3KCIEPUMEHT. Pe3ynbrarhl
3anuimuTe B Tabnuiy 1.

4. Borunciante TeMOEpaTypHbIH KOAGOHUIMEHT peakuun ¥, y= Vo/Vi. CaenaiiTe BBIBOA O 3aBUCHMOCTH
CKOPOCTH p€akLUU OT TEMIIEPATYPHI.

OmnbIT 3. ['eTeporeHHbIi KaTaIn3

B nBe mpoGupku Haneiire mo 1 mu pactBopa nepokcuaa Bogopoga H202. B ogny BHecute
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HEMHOT0 Topoiika okcuaa mapranna (1V), a B npyryro — crosbko ke okcuaa ceunmna (1V). Habmonas
YBEJIIMYCHUE WHTEHCUBHOCTU BBIJICIICHHUS Ta3a, CACNalTe BBIBOJA O POJU OKCHIOB B PEAKIUSIX
pas3IoKeHUs IIEPOKCHIA BOAOPO/IA:

2H202 = 2H20 + O21. Jlokaxute, 4TO BBIACIISIOMIMIICS Ta3 SIBISETCS KUCIOPOIOM.
OnpIT 4. CMeneHne XuMUYECKOTO PAaBHOBECHS

CMmenieHre XMMHUYECKOTO PABHOBECHS BCJEACTBHE W3MEHEHHUS PAaBHOBECHBIX KOHLEHTpaLUl
pearupyoIrx BEIIecTB U3ydaeTcs Ha mpuMepe oOpaTuMoi peakiuuu Mexay xyopuaom xenesa (1) u
ponanuzoM Kanusi (amMMmoHus). B pesynbTare peakuuu oOpasyercss COeIUHEHUE — pPOJIaHU] Keje3a
(II) — pacTBOp KPOBAaBO-KPACHOT'O LIBETA:

FeCls + 3KSCN = Fe(SCN)s + 3KCl1

WHTEHCHBHOCTh OKPAaCKU 3aBUCHUT OT KOHICHTpAIMH 3TOro coeauHeHust B pactBope FeCls u
Fe(SCN)3 sBISIOTCS KOMIUICKCHBIMH COCIMHEHHSMH, KOHCTAHThI HECTOMKOCTH ITHUX KOMILICKCOB
MIPHUBEJCHBI B TAOIUIE 3.

1. Bossmure no 10 ma 0,5 M pactBopos xiopuaa xenes3a (1) u ponanuaa xanust unm aMMOHHUS U
CMelIaiTe X B XUMUYECKOM CTaKaHe.

2. Tlocne cMmemieHusi coaepKMMOE CTakaHa paszjieiiTe B 4eTbipe mpoOupku. [lepByro mpoOupky c
PacTBOPOM OCTAaBbTE KaK KOHTPOJIbHYIO JJIsl CPABHEHMUS.

3. Bo Bropyro mpobupky m00aBbTe 2—3 Kalld HachIEHHOro pacrtBopa xjopuua xenesa (I11).
CpaBHUTE HHTEHCHUBHOCTh OKpPAacKM C OKpAacKOW pacTBopa B IepBod mnpodOupke. B Tperbio
npoOupKy mnpuielte 2—3 Kaljld HACHIIIEHHOTO pPAacTBOpa poJaHuIa Kaius (WJId aMMOHHS).
OTMeThTe, KaKk W3MEHSETCS OKpacka pacTBopa. B derBepryio mpoOupKy mprOaBbTE HEMHOTO
KPUCTAITTUYECKOTO XJIOpU/Ia Kaiusl. 3anuiuTe, 4To Habmoaaere B Tadnuie 3

4. HanumuTe BhIpa)k€HHE [yl KOHCTAHThI pAaBHOBECHUS 3TOM peakluu U 0ObACHUTE, IOYEMY MEHSETCS
OKpacka pacTBOPOB BO BTOPOM, TPEThEH U YETBEPTOM MpoOUpKax.

Tabnuya 3
Ne BemtecTno, KOHIeHTpauus | 3Menenue Hanpasnenue CIABHTA
KOTOPOT'O YBEJIMUYHUBACTCS OKpacKu paBHOBECUS
1 FeCls
2 KSCN
3 KC1

5. Beuuth oTpaboTaHHBIE paCTBOPSI, OCYAY BBIMBITE. C1aTh pabouee MecTo.

Pazoen 1. Oowana xumusn. Tema 7. Teopusa pacmeopoe u pacmeopumerneit.
JlaGopaTtopHasi padora Ne6. I[IpuroroBjieHre pacTBOPOB 32JaHHOI KOHIEHTPALMH.

Ilesas padoThl: MprOOpETEHNE HABBIKOB TPUTOTOBICHHS PACTBOPOB Pa3IMYHON KOHLIEHTPAIMH U3
CyXOM coyi WiH 0oJiee KOHIIEHTPUPOBAHHOTO PAaCTBOPA, a TAK)KE CMEILIEHUEM JIBYX PaCTBOPOB Pa3HBIX
KOHILICHTpALU.

1. purorosnenue pactBopa NaCl 3aganHO# KOHIIEHTpAIMK M3 HABECKH CYXOT0 BEIIECTBA
ITopsimok paboThI:

1. TlonyuuTh 3amaHue OT TpENoAaBaTeNs: MPUTOTOBHUTH ompeaeneHHoe komudecTBo (100-500 mo)
pacTBopa XJopuaa HATpHs C KOHIeHTparuei 5—15%.

2. Paccuntath HeOOXOIUMYIO /JIsl IPUTOTOBJICHUS 3aIaHHOTO 00bEeMa PacTBOpa HABECKY CYyXOU COJIH U
00BEM BOJIEL.
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2.

. OTBEecuThH HABCCKY XJIOpHUJAa HATPHUA Ha TCXHOXUMHUYCCKHUX BECaX U IIEPCHECTU €€ B KOJ'I6y.
. OTMepI/ITB HeO6XO,Z[I/IMOG KOJMYCCTBO BOJbI MCPHBIM HUJIIMHAPOM U BBUIMNTH BOAY B COCY[ C CYXOﬁ

coJIbl0. Pazmemats cMech MAIOYKOM 10 TIOJIHOTO PACTBOPEHHUS COJIH.

. [ KOHTpOJIA MPaBWIBHOCTU MPUTOTOBIIEHUS PACTBOPA U3MEPUTH €ro IUNIOTHOCTh apeOMETPOM: B

nuiuHAp eMKocThio 50/100 M HaaWMBaKOT TMOMYYEHHBIH pacTBOp (2/3 oObema) U OCTOPOKHO
OITyCKAaIOT Ty/aa apeoMeTp (B MPHUCYTCTBUU MpemnoaaBates). CpaBHUBAIOT pealibHYIO TUIOTHOCTh C
HEOOXOAMMOM (TabIuIa) U ISTIA0T 3aKIF0YEHUE O MPABWIILHOCTH BBITIOJHEHUS paOOTHI.

OdopMHUTh TPOTOKON PabOTHI M BHIPA3UTh COJCPKAHWE XJIOpUIA HATPHs BO BCEX CIAMHMIIAX
KoHIeHTpauuu (%, MOJIIpHAs AOJ, MaccoBas KOHIGHTpaLus, TUTP, MOJSAPHOCTb, MOJISUIBHOCTB,
HOPMAaJIbHOCTB ).

. PaCTBop XJIopyuaa HaTpusA OCTABUTD JJIA ,Z[aJ'II:HCfIIHCfI pa6OTBI, HCIIOJIb30BAHHYIO ITIOCY1Yy BBIMBITD.

[Mpurorornenue pactBopa NaCl paz6asnenuem 6osiee KOHIICHTPUPOBAHHOTO pacTBOpa

[Topsnox paGoThI:

1.

3

[TonyuuTs OT mpemnonaBartesns 3aJlaHue — MPUTOTOBUTH ompenerneHHoe koiaudectBo (100—-500 mu)
pacTBopa XJopuAa HATpUs HU3KOW KOHIeHTparuu (2—-8%) u3 Oonee KOHIEHTPUPOBAHHOTO
pacTtBopa.

. Paccuntarh 00beM KOHLIEHTPUPOBAHHOTO PAacTBOPA, HEOOXOAUMOIO JUIsl IPUTOTOBJICHUS 33JaHHOTO

00BEMA U KOJITUYECTBO J00OABOYHON BOJBI.

. OTMepI/ITb H606XOI[I/IM06 KOJIMYCCTBO KOHLOCHTPUPOBAHHOI'O paCTBOPA U ,Z[O63BO‘1HOI>1 BOJbI, CJIIMTH

WX B KOJIOY W TIIATEJIBHO TIEpEeMeIIaTh pacTBoOp.

. HJ'ISI KOHTPOJIA MPaBUJIBHOCTU IIPHUI'OTOBJICHUSA PACTBOPA U3MCPUTH CI'0 IINIOTHOCTH apCoOMETPOM B

MIPUCYTCTBUU MPENOIaBaATENS.

Odopmute TpoTOKON PabOTHI U BHIPA3UTH COJEPKAHHE XJIOpPUIA HATPUS BO BCEX EIMHUIIAX
KOHLIEHTPALIHUH.

. PaCTBOp XJIOpUuJa HaTpud OCTaBUTH IJIA JanbHENIIeH pa6OTBI, HCIOJIb30BAHHYIO ITOCYAY BBIMBITD.

. HpI/IFOTOBHeHI/IC pacTBOpa NaCl cmemenuem ABYX paCTBOPOB 3aIaHHBIX KOHLIGHTpaI_[I/Iﬁ

ITopsimok paboThI:

1.
2.

HOJ'Iqu/ITI) OT IIperogaBaTeId 3alaHUC.

Paccuurath TpeOyembie 00beMbl 000MX PACTBOPOB, HEOOXOIMMBIX JIJISI TIPUTOTOBJICHHUS 33aHHOTO
pacTtBopa.

. OTMepI/ITI) paCCUUTAHHBIC KOJIMYECTBA CMCIIMBACMBIX paCTBOPOB, CMEIIAThL UX B Kouoe.

. 21.]'[5[ KOHTPOJIA HNPaBUIBHOCTH PAaCYETOB W INPUTOTOBJICHHA pacTBOpPa HU3MEPUTH €T0 INIOTHOCTH

ApCOMETPOM B NPUCYTCTBHUU IIPCIIOAABATCIIA.

O(I)OpMI/ITB ITPOTOKOJI pa6OTBI MU BBIPpA3UTH COJACPKAHHUC XJIOpHJa HATpHA BO BCEX CIHHULAX
KOHICHTpAHH.

. BbumuTh pacTBOpHI XJI0pUa HATPHS, IOCYy BBIMBITH. CliaTh pabouee MecTo.

Pazoen 1. Oowan xumusn. Tema 9. Teopus rnekmporumuyeckoi ouccoyuayuu.
JladopaTopnasi padora Ne7. PacTBOpbI 3JIEKTPOJUTOB H HEIJIEKTPOJIUTOB.

Heanb paborsl: onpenencHue BOJOPOIAHOIO IMOKa3aTels cpelsl; u3ydeHue BiausHUS pH cpenbl Ha
CKOPOCTb XHMMHYECKOM pEeakLUWH, HOHU3MPYIOIIEro JEHCTBUS BOABI Ha CTENEHb JUCCOLMALNY;
npoBeJieHHe pacueToB pH BOAHBIX paCTBOPOB CUIIbHBIX U CJIA0BIX KUCIOT U OCHOBaHHM.
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OnpIT 1. 3aBUCHMOCTE CTEIICHH Jucconranyi OT IMPUPOABI DJICKTPOJIMNTaA

IIpoBoguTcs peakuus B3aMMOACHCTBHS METAJNIMYECKOIO ILMHKA C COJIIHOM M YKCYCHOU
kuciaotamu. KOHIEHTpauu KUCIOT OAMHAKOBBL. CKOpPOCTh peakiuu OyneT 3aBUCETh OT
KOHILICHTPALU HOHOB BOAOPOJa B PaCTBOPE, TO €CTh OT CTEIEHH JUCCOLUALUU UCCIIELYEMBIX KUCIIOT.

B oany npoOupky Hamneire 1-2 M1 pacTBOpa COJSHOW KUCIOTHI (2 H), B APYTYIO — CTOJBKO XKe
pacTBopa YKCyCHOM KHCIOTHI (2 H). B kaxayro nmpoOupKy OMyCTUTE MO KYyCOYKY METaUIn4eCKOro
[IUHKA IPUMEPHO OJIMHAKOBOTO pazmepa. Onummre HaOIro1eHHsL.

Hamummre ypaBHEHHsS peaKkIMU B3aUMOJCUCTBHS KHCIOT C METALUIMYECKHMM LIUHKOM B
MOJICKYJISIPHOM ¥ HOHHOM BHje. PaccumTaiiTe KOHIEHTPALMIO MOHOB BOjAOpojAa W BenuunHy pH B
BBIIIIE EPEUHCIIEHHBIX pacTBopax kucinoT. Ky,(CH3COOH) = 1,8 - 10-°. CnenaiiTe BbIBOS.

OmnbIT 2. JleiicTBHE OTHOMMEHHOTO HOHA HA CTETICHb JUCCOIUAIUH CIa00T0 AJIEKTPOIIUTA.

a) B aBe mpo6upku Hanelte no 5—6 kamenb 2 H pacTBOpa YKCYCHOM KHCIIOTBHI U MpUOaBbTE 10O
OJIHOM Karie MHAMKaTopa MeTwiopaHka. OJIHY HNpOOMpPKY OCTaBbTE JUIsl CPaBHEHUS, & B JPYIYIO
n00aBbT€ HEMHOIO CYXOro alnerata HaTpus W nepemeuntaite. OnuimuTe U OOBACHUTE CBOU
HaOII0ICHHUS.

0) AHaJOTMYHBI ONBIT BBHINOJIHUTE C PACTBOPOM THAPOKCHIA aMMoHus. Mcmomip3yiite
UHAUKATOp (eHonTalerH, a B KauyeCTBE CHUJIBHOIO AIEKTPOJIMTA — KPUCTAUIMYECKUH XIJIOpHU]
amMmoHud. Kak u3meHseTcs iBeT HHAUKATOpa U o4eMy?

Harmmmmre YpaBHCHUA JUCCONHUALMN OJJICKTPOJIUTOB M IOKAXUTC HAIIPaBJICHUA CMCIICHHA
HOHHOI'O PaBHOBCCH:A B paCTBOPC caaboro QJICKTPOJIUTA ITPpHU BBEACHHUHU OJHOMMCHHOI'O HOHA.

OnbiT 3. MoHusupyroliee neiicTBIE BObI

Juccoumanus 3JIEKTPOJIMTOB Ha HOHBI B BOJHOM pAacTBOpPE IMPOUCXOAUT IMOJ ACUCTBUEM
MOJIAPHBIX MOJIEKYJ BOJbl. UYTOObI yOenuThCs B 3TOM, CMEHIMBAIOT KpHUCTaUIMYECKHUE KapOoHAT
HaTpUs U IIaBEJIEBYIO KHCIOTY. B 3TuUX ycloBHsX CBOOOJIHBIX MOHOB HET, U peakuus He uzaer. Ilpu
N00aBJI€HUM BOJAbI K TOJIYYEHHOH CMECHU 3JIEKTPOJMTHI JUCCOLUUUPYIOT, U HAYMHAETCS MOHHAs
peakuusi.

B cyxoii mpobupke cMmemaiite HeOOIbIINE KOJUYECTBA KPUCTAIUIMYECKUX KapOOHaTa HATpUs U
1aBeJaeBON KUCIOTHI. 3anumure HaOmoneHus. K momydeHHoil cmecu no6aBbTe 2—3 MII BOJBI.
3anumuTe HabmoaeHus. Hanummte ypaBHEeHUs peakuil MeX/ly COJIbIO U KHCIOTON B MOJIEKYJISPHOM
U HOHHOM BHJAE. YKaXHUTe MNpU3HAaKW peakiuil. Mcxoas U3 CHpaBOYHBIX 3HAYEHUN KOHCTAHT
JMCCOLMAIIMU YTOJIbHON U I1aBEJIEBOM KUCIIOT, CAesIaliTe BBIBOJ, KaKasi U3 TUX KUCIIOT CUIIbHEE.

Pazoen 1. Oowan xumusn. Tema 10. pH pacmeopos. I'uoponus coneit. Bygpepnvie pacmeopoi.

JlabGopaTopHas padora Ne8. I'ereporennnie paBHOBeCHSI B BOJHBIX
pacTBOpax 1eKTpPoauToB. ['mapouans comeii.

Leas paGoTbl: O3HaKOMJIEHHE C OOIIMMH CBOWCTBAMHM MAaJOPACTBOPUMBIX 3JEKTPOJIUTOB U
METOJIMKON PacueToB, CBSI3aHHBIX C MPOU3BEACHUEM PAacTBOPHUMOCTHU; U3yYEHHE HEKOTOPHIX CBOWCTB
BOJHBIX PAaCTBOPOB COJIEHM, CBSI3aHHBIX C peaklIMeW I'MIpoiu3a; pacder pH coseill moaseprarommxcs
THJIPOJIH3Y.

OmnpiT 1. Onpeienienne peakiuy CpeIbl MPU THAPOIIU3E COeH

B otnenbHbIX mpoOMpkax pacTBopuTe B 1—2 M AMCTUIUIMPOBAHHOM BOJBI HECKOJBKO
KPHUCTAJUIOB CIEAYIOMIMX coylel: kapOoHaTa HaTpus, gocdaTa HaTpus, XJIOpUAA HATpUA, Cybdara
amroMuHus, xjaopuaa xenesza (l11), kapbonara ammonusi. Ha mpenMeTHOe CTEKIIO TIOJIOKHUTE KYyCOUKH
YHHUBEPCAJIbHONH WHAMKATOpHOH Oymaru. C MOMOIIbIO YHUCTOH CTEKISHHOM MAaJO4YKH CMOYHTE
MHIUKATOPHYIO Oymary pacTBOpoM KaxkJou u3 coiseil. I[lo nBeTy mHAMKATOpHONW OyMaru ompenennure
pH pactBOpa, npeasaputensHo onpenenus pH IucTumiMpoBaHHON BOAbL. Pe3ynbTaTel SKCIIEpUMEHTa

dopma A Crpanuna 23u3 47



MunuctepcTBo 06pa3oBanus U Hayku PO

o o Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

®-Paboyas mporpamma 1o JUCHHUIUINHE

3allMIIUTC B Ta6J'II/ILIe. Harmmummre YpPaBHCHHUA peaKI_II/Iﬁ ruapoJinia coJieii B MOJICKYJISIPHOM U HMOHHOM
BUJIC.

No Couib pH pactBOpa Peakuus cpenpt
H20
NaxCOs
NazPOg4
NaCl
Al>(SO4)3
FeClz
(NH4)CO3

~N[{oo o~ WIN|F

OnbIT 2. BiusiHue TemMnepaTypbl Ha TUAPOIIA3

Peaxius ruaponmsa — 3T0 3HAOTEPMUUYECKUIA MPOLIECC, TO3TOMY B COOTBETCTBUU C NPUHIIUIIOM
Jle Illarenpe NOBBIIICHHE TEMIIEPATYpbl PAacTBOpa COJHM YBEIWYMBAeT CTENEeHb ruaponu3a. Jlis
ompeznenenuss pH pacTBopa auerara HaTpusl TOTOBST €€ PACTBOP U NPUOABISAIOT K HEMY HHIUKATOP
(penondranenn). I[lo wu3MEeHEHMIO HMHTEHCMBHOCTH OKPAaCKM WHAWKATOpa TMPH HArPEBaHUU WU
OXJIKJCHUU pacTBOpa CyIsaT 00 YyBEIMYEHMHM WM YMEHBIIEHUH KOHIeHTpaimu uoHoB OH™ w,
CJIeI0BaTeNIbHO, 00 U3MEHEHUH CTEIIEHU THIPOJIN3a.

Haneiire B mpobupky 1-2 M pacTtBopa auerara HaTtpus W HpuwiedTe K HeMy 1-2 kamu
¢denondranenna. Harpeiite pactBop Ha BoasHo# OaHe. Kak MeHseTCsl HHTEHCHBHOCTh OKPAaCKU pacTBOpa
¢enondranenna? HanummMre ypaBHEHMs THApONM3a aleTaTa HATPUS B MOJEKYJISIPHOM U HMOHHOM
¢dopmax. 3anuimuTe HaOIIOICHUS U O0BSICHUTE U3MEHEHHE OKpacku (heHos(TasenHa py HarpeBaHUH.

OmnsiT 3. O6pa3zoBaHue 0caaKa U yCIOBHUE €r0 PaCTBOPEHUS

B npobupky Haneiite 4-5 kanenb pacTBopa XJIOpHa KaJlblivgd U IpUOaBbTE M0 KallIsiM pacTBOP
OKcajaTa aMMOHMs 10 oOpa3zoBaHus Oenmoro ocazaka. M30eraiite pacTtBopumMocTH ocajka B 2 H
pacTBope COJSTHOW KHUCIIOThl. HamummTte MoJeKyyIspHble U MOHHbIE YpaBHEHUS peakiuil. Beimummre
13 TabJIMIl KOHCTAHTHI JUCCOLMAIIMN U PACTBOPUMOCTH CIA0BIX 3JIEKTPOIUTOB. BbIUncInTe KOHCTaHTY
paBHOBECHSI peaKLMU PACTBOPEHUSI OCa/iKa U OOBACHUTE, TOYEMY 3TO MPOUCXO/IUT.

OnbiT 4. Onipeienienre HaMpaBJIeHUsT XUMUYECKUX peakIuil (pacTBOPEHUE OCAIKOB)

Haueiite B npoOupky 6—8 Karesb pacTBOpa XJIOpH/Ia UM HUTpaTa 6apusi U MpUOaBbTE M0 KarisiM
pacTBop xpomara Kajus 0 00pa3oBaHHs kenToro ocaaka. Ocamok pasaenure Ha nBe yactu. K omHOiM
4acTH NpuOaBbTE 2 H PAaCTBOP COJITHOM KUCIOTHI, a K JPYyrod — 2 H pacTBOP YKCYCHOW KHCIOTHL. B
OJTHON W3 MPOOUPOK HAOIIOMAETCS PACTBOPEHHE OCAAKA. 3alMINUTE HAOJIOJCHUS, CIEIaiTe BBIBO/I.
CocraBbTe MOJIEKYJISIDHBIE M HOHHBIE YpaBHEHMS peakuuid. BpluMcianTe KOHCTAHTHI PaBHOBECHUS
IIPOLIECCOB PACTBOPEHUSI XpoMara OapHsi B COJITHOM U YKCYCHOW KHMCJIOTE M OOBSCHUTE Ha0Jt0/1aeMoe
SIBJICHUE.

OnpIT 5. HaHpaBHCHI/IC XUMHUYECKOH p€akuuun B CTOPOHY O6p3.30BaHI/I$I MCHEC pPAaCTBOPUMOIO
COCIUHECHUA

Haneiite B mpoOupky 2—3 kamiau pacTBopa HUTpaTa cepedpa u mpubaBbTe K HeMy 2—3 Karuiu
pacTBopa Xxpomara Kayusl. 3alrIIATe IBET MOIyYeHHOTO 0CaJIKa, TOCIIe Yero J00aBbTe B MPOOUPKY 2—3
KalUTM pacTBopa xyopuaa Hatpus. Kak m3meHsercs 1Ber ocaaka (Juis HaOMIOJEHMS IIBETa OCaJKa
pPacTBOp MOKHO OCTOPOXKHO CIMTH)? A Temepb NpuUOaBbTE K COAEPKUMOMY IpPOOMpPKU 2—3 Kariu
pacTtBopa cyiab(uaa HaTpUsl M OMNATH 3amuIIuTe LBET ocaaka. CocTaBbTe MOJEKYJSIPHbIE M HOHHBIE
YpaBHEHMSI BCEX MPEBPAIICHUN.
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Hcrnone3yss 3HaueHHs KOHCTaHT —pAacTBOPMMOCTH, BBIUMCIUTE PACTBOPUMOCTH  IOJYYEHHBIX
COCIMHEHUI ¥ KOHCTAHTHl PAaBHOBECHs s HAOMOAaeMbIX TporeccoB. Crenaiite BHIBOI O HalpaBiICHUN
XUMHWYECKUX peaKIuil.

Pazoen 1. Oowan xumusa. Tema 10. pH pacmeopos. I'uoponus coneii. Byghepnuvie pacmeopei.

JlabGoparopuasi padora Ne9. Onpenesienne pH, ko3 punueHTa aKTUBHOCTH CUJILHOTO
3JIEKTPOJINTA U CTENEHH JUCCOIHANH CJ1a00r0 JIEKTPOJIUTA

Henanb padoTtel: ¢ noMoibio pH-MeTpa onpenenuTs:

l. Ko>pHUIMEHTHl aKTHBHOCTH pACTBOPOB COJISIHOM KHCIOTBI, MPOBEPUTH MPABUIBHOCTH
TEOPETUYECKUX BBIKIAJOK I pacueToB Ko3((UIMEHTa aKTUBHOCTU B NEPBOM INPHUOIMKEHUH I10
teopun JleGasi—XroKKesl, CpaBHUB pacueTHbIC M SKCIIEPUMEHTAJIbHBIC 3HAYCHUS f.

2. CTEeNeHb JAWCCOIHMALUH CATUIMIOBONW KUCIOTHI, CPABHUTH MOJNYYCHHBIC JaHHBIC C PACCYMTAHHBIMU
1o ypaBHeHuto OcTBaiipja.

Onsit 1. Onpenenenre ko3P PpuIreHTa aKTUBHOCTH CUIBHOTO JIEKTPOIUTA

[TocnenoBarensHbiM pazbaBieHueM u3 0,1 M pacTBopa COJIIHON KHMCIOTHI IPUTOTOBBTE MO 25
M 0,01 u 0,001 M pactBopsl. U3mepbTe pH Tpex pacTBOpOB, HAUMHAS ¢ CaMOTO pa30aBIeHHOTO (10
BepxHel 1mkane pH B y3xoM uHTepaie).

Mexny U3MEepEeHHUsIMH 3JIEKTPOBI CIEAYET IPOMBITh IUCTHIUIMPOBAHHON BOJIOM, NpoBepuTh pH
[0 JUCTUJUIMPOBAHHOM BOJE, 3aT€M OCTOPOKHO IPOMOKHYTh (uibTpoBanbHOM Oymaroit (HE
BBITHUPATD). [lo okoHuaHuU pabOThl MPOMBITHIE AJIEKTPOJbI OCTABUTH B JHUCTUILIMPOBAHHOM BOJE
(HE HA BO3AYXE).

3anummre QJICKTPOXUMUYCCKYIO CXECMY LICIIN.

Pe3ynbrarel ompeneneHuid M pacuyeToB MO TEOPETUUYECKUM M HKCIEPUMEHTAIBHBIM JIaHHBIM
3aHecuTe B TaOIUILy, CAeTaiiTe BHIBOABI.

Nep-pa | pH sxkerm. A(HY) C(HC1) y(Teop.) Y(3KCIL.)
1.
2.
3.

OnpiT 2. OHpe,I[CJ'ICHI/IC CTCIICHU JUCCOLMallN caaboro QJICKTPOJIUTA

[TomyuyuB OT mpenogaBarens CAHTUMOJISIPHBIN pacTBOpP CAJIMIMIIOBON KUCIIOTHI MPUTOTOBbTE S50
MJI MWJUIMMOJISIPHOTO PAacTBOpaA MyTEM JIECATUKPATHOrO pa30aBIeHUs HUCXOJHOTO PacTBOpPAa KUCIOTHI.
IlepeneiiTe pacTBOpHI B CTaKaHUMKHU 11 n3MepeHus pH.

W3mepsre pH ABYX pacTBOpOB, HauMHas ¢ pa3daBieHHOro. [loka3aHus cHUMaiiTe Mo BepXHEU
mkane pH B y3koM uHTEepBasie. Mexay M3MEpPEHUSIMH IEKTPOJBI MPOMBIBANTE IUCTUIUIMPOBAHHON
BOJIOM, TIPU XOPOLIO MPOMBITBIX 3JeKTpojiaXx pH AUCTHIIMPOBAHHON BOJBI TOJKHBI OBITH MEXIY 5 U
6, 3aTeM OCTOpOXkHO MpomokHHuTe (uiabTpoBanbHON Oymaroit (HE BBITUPATD). Ilo oxoHuanuu
paboThI MPOMBITHIE AIIEKTPOABI OCTaBbTe B AucTHiUMpoBanHoi Boje (HE HA BO3/IVXE).

3anumuTe SIEKTPOXUMHUYECKYIO CXEMY IIeTIH, PacUeThl U IKCIIEPUMEHTAIbHbIC TaHHbIE 3aHECTH
B TaOnuiry. CienanTe BHIBOIBI.

Ne pactBopa C pactBOpa pH skcniepum. 0L DKCTIEPUM. 0L TEOPETHY.

Pazoen 1. Oowan xumusn. Tema 11. Oxkucarumenvno-eoccmanosumeibHvle NPOUECCHL.
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JladopaTopnasi padora Nel0. OkucanTeIbHO-BOCCTAHOBUTEIbHbBIE PeaKIIUH.

Heﬂb paﬁon: O3HAKOMJICHHE C OKHCIHUTEIbHO-BOCCTAHOBUTEIBHEIMM CBOMCTBAMH MCTaJJIOB,
HEMCTAIJIOB MW HX COGHHHGHHﬁ; OCBOCHUC MCTOAUKH COCTAaBJIICHUA ypaBHeHI/Iﬁ OKHCJIHUTCIBbHO-
BOCCTAaHOBUTCIIBHBIX IIPOLECCOB.

Onpit 1. Oxucienne nona Cre* 10 BICIIEH CTEEHH OKUCICHUS

K 6-8 xammam pactBopa Cr(NO3): npubasre 1o karmism pactBop NaOH go pactBopeHwms
obpasyromierocs ocaaka Cr(OH)s u 3arem 3—4 xaru 3% pactBopa H202. Cmech nepemeniaiite u, npu
HEOOXOAMMOCTH, HarpeiTe Ha BOASHOW OaHe WM ropeinke B TedeHue 1—2 muH. OkparmBaHue
pacTBOpa B JKENTHIH I[BET CBUIETENLCTBYET 006 00pasosanuu nona CrO42*. PaccraBbTe K09 hUIIHEHTHI
B YPaBHEHHUU PEAKIIMH METOIOM MOJYpPEeaKuil 1 cJienaiTe BEIBO/I.

Cr(NO3z)3 + NaOH + H202 = Na2CrO4 + NaNOz+ H20
OnbIT 2. OKHCIUTENBHBIE 1 BOCCTAHOBUTEILHEBIE CBOMCTBA IIEPOKCHUIa BOAOpOaa

a) K 3 xammsam pactBopa Kl mpubassre 2 xamum 2 H pactBopa H2SO4 u 3aTem mo xarisim 3%-
Hb1it pactBop H202 no mosiBieHus >xentoil okpacku. st oOHapyxenus |, B pactBope mpubaBbTe K
HeMy HeckoibKko kamenb CCls u BeTpsaxHUTE MpoOupky. PacctaBbTe k03((UIIMEHTH B ypaBHEHUU
peaKuruKu METOJOM MOJIyPEAKIIUN U CAETANTE BHIBOI.

Kl +H202 + H2SO4 = I, + K2SO4 + HO

6) K 5-6 xamnsam pactBopa KMnOs mpubaBete 3—4 kamum 2 H pactBopa H2SOs wu 3arem
HeckoJibko Karenb 3%-ro pactBopa H202. HaGmromaercsi oOGeciiBeunBaHue pacTBOpa M BBIJICICHUE
raza. McneiTaliTe BBIACIAIOMIUNACS a3 TIeroleil 1ydnHKoil. PacctaBpTe K03 dUIIMEHTH B ypaBHEHUU
peaKuuu METOJOM MOJIyPEAKIIUN U CAETANTE BBIBOI.

KMnO4 + HoSO4 + H202 = MnSO4+ O+ KoSO4 + H2O
OnbIT 3. OKHCIIUTENBHBIE CBOMCTBA IIEPMaHTaHaTa Kallis B Pa3IMYHBIX Cpelax

B tpu npobupku Haeiite mo 5—6 kanenb pactBopa KMnOs. 3aTem B mepByro poOUpKy MprOaBbTe
3—4 xarmmm 2 H pactBopa H2SOs, Bo BTOpyto — HHYero, a B TpeTbto — 3—4 kam 2 H pactBopa NaOH.
I[Tocrne sTOrO B Kaskayro mpoOupKy npudassTe 1mo Karsim pactBop NaxSOz nimm cyxyto conb. Habmronaiite
U3MEHEHHE OKpackH pacTBOpoB. PaccTaBbTe KOI(GHUUIMEHTH B YPaBHEHUSX peakUuid MeTOA0M
TIOJTYPEAKIINA M CIIENTAiTe BBIBOBI 00 OKUCIHMTENHHBIX CBOMCTBAX ITEPMaHraHaTa KaJus

a) KMnOg4 + H2S04 + Na2SO3 = MnSO4 + K2SOs+ NaxSO4 + H20

0) KMnOg4 + H20 + Na;SOz = MnO: + NaxSOs+ KOH

B) KMnO4 + KOH + Na>SO3 = KoMnO4 + NaxSOs+ H20

OnbIT 4. OKKcieHNe KaTHOHA d-3JIeMEHTa JI0 BBICIICH CTEIICHH OKUCIICHHUS

Oxwucienre woHa Mn?* muokcuaom cBuHIA. BHecuTe B mpoOmpKy HemMHOTO mopomka PbOy,
npubassTe 2 M1 2 H pactBopa HNO3 u Harpeiite Ha BojsiHOM OaHe UM ropesike qo kunenus. [Tocne
3TOro mpubaBbTe B mpoOupky 1-2 kammm pactBopa MnSOs, mepememiaiiTe W CHOBa HarpemTe.

Ha6J'IIO,Z[aCTC}I MOSBJICHUS MAaJMHOBOM OKpaCKu 06p330BaBI_HCFOCH nona MnOs . PaccraBbTe

K03 (HULIMEHTHI B ypaBHEHUHU PEAKIIMHU METO/IOM MOIypeakuil ¥ caenaiTe BbIBO/.
PbO2 + HNO3 + MnSO4 = HMnO4 + Pb(NO3)2 + Pb(HSO4)2 +H20
OneIT 5. BoccTaHOBHTEBHBIE CBOICTBA KATHOHA P-3eMeHTa (Sn?Y)

Haneiite B mpoOupky 3—4 karum pactBopa SnClo, npubaseTe no kamwisim 2 H pactBop KMnOa.
Habmronaercs ncue3sHOBEHHE MaTMHOBOM oKpacku. PacctaBbTe K03(h(pULIMEHTHI B ypaBHEHUU pEeaKLUU
METOJIOM TMOJYPEAKIHI U CACIANTE BBIBOJI.

SnCl; + KMnOQOg4 + HCI= SnCls + MnCl,+KCI + H,O

Pazoen 1. Oowan xumusn. Tema 12. Teopua komnneKkcHovix coeouHeHuil.
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JlaGoparopuasi padora Nell. KoMiuiekcHbIe cOeIMHEHUS.

Leab paGoThl: U3yueHUe SBICHHUS KOMIUIEKCOOOPa30BaHMs, CBOMCTB Pa3IMYHBIX KOMILIEKCOB U
pacyer KOHCTAHT HECTOMKOCTH.

Omnpit 1. [TosyyeHre KOMIUIEKCHBIX COSAMHEHUN

a) Hameiite B mpoOupky 2-3 kamm pacTBopa HUTpara cepeOpa, NpuOaBbTE€ TaKoe Ke
KOJIMYECTBO pacTBOpa Xjopuja Hatpus. [Ipuneiite k oOpazoBaBiIeMycs 0CcaiKy pacTBOpP TMAPOKCHIA
aMMOHHMSI JI0 TIOJIHOTO pacTBOpeHHs ocanka. [louemy pactBopmics ocanok? CoxpaHHTe pacTBOp s
omnbITa 2 a.

AgNOs + NaCl = AgCl| + NaNOs
AgCl + NH3-H20 — [Ag(NH3)2]Cl + H20

0) Haneiite B mpoOupky 3—4 kamim pactBopa cyibdara Menu, npudaBbTe 2—3 Kariyd pacTBopa
THAPOKCHIa aMMOHUS (25%) — BbINMagaeT CBETI0-roay00il ocamok ocHoBHOU coiu meaa (CUOH)2S04.
[TpubaBpTe MO KamisiM HM30BITOK pacTBOpa THApPOKcHIa amMMoHHs. Uto Habmromaere? Hamummre
yYpaBHEHHME peakuuil B MOJEKYJSIpHOM M HMOHHON (opmax. CoxpaHuTe pacTBOp IS CIETYIOLIETO
OTIBITA.

CuSO4 + NH3z H20 — (CuOH)2S04 + (NH4)2S04
(CuOH)2S04+ (NH4)2S04+ NH3H20 — [Cu(NH3)4]SO4 + H20

B) K pactBopy HQ(NOz3), nobaBbre mo karisiMm pactBop noauaa kaiaus. OOpatuTe BHUMaHKUE HA
obOpasoBanue ocaaka noauaa pryTt (Il), ormerpTe ero et u 1006aBbTE M3OLITOK HOAMAA Kaus. UTo
Habmomaere? HanuimmTe ypaBHEHHs peakiiiy B MOJICKYJISIPHOW U HOHHOH (popmMax.

Hg(NOs3), + KI — Hgl, + KNO3
Hglz + KI — K2[Hgl4]
OnbIT 2. Pazpyiienne KOMIUIEKCHBIX COSTMHEHUH

a) K pactBopy, ocTaBiiemycsi OT omnbiTa la, mpudaBbTe MO KaIuisiM KOHIICHTPUPOBAHHYIO a30THYIO
kucnoty. O0bsicHUTe HalmoaaemMoe sBiieHre. Hanummre ypaBHEHNE peakiiy.

[Ag(NH3)2]Cl + HNO3 — AgC1{ + NHsNO3

0) K pactBopy ocraBiiemycst ot onbita 16, mpubaBsTe 3—5 Karenab cepOBOIOPOIHON BOJIBI WK
pactBopa cynbduna HaTpus. HanumuTe ypaBHEHHE peakIuu U OOBACHUTE MPHUMHY OOpa3oBaHHE
ocajKa.

[Cu(NHz3)4]SOs + NaoS — CuS + NaSO4 + NH3
OnbIT 3. DACKTPOIUTHYECKAS TUCCOIHAIINAS KOMILICKCHBIX COCTUHEHUI

B nmpo6upky Haneite mo 3—5 kamens pactBopa rekcarano-l11-¢peppara kamus K3[Fe(CN)g], a
BO BTOpPYIO NMpoOHpKy Haneire 1-2 karum pactBopa FeCls, 3aTeM B KaKaylo MpoOUpKy NpudaBbTe 2—
3 xarmm pactBopa poganua kamus win poganuaa ammoHuss NHsSCN. YUro nabmomaete? OObsIcHAUTE
OTCYTCTBHUE OKPACKU B NIepBOii mpobupke. Hanmumme noHHbIE ypaBHEHUS PEAKIIUHA.

Ks[Fe(CN)s] — 3K* + (Fe(CN)g)*
FeClz — Fe®* + 3CI-

Ks[Fe(CN)s] + KSCN #

FeClz + KSCN — K3[Fe(SCN)s] +KC1

Pa3nen 2. Heopranuueckas xumusi. Tema 13. S-3j1eMeHTBI M HX COeIMHEHMHS.
JlabopaTopHas padora Nel2. llle1ounble, mie109H03eMeIbHbIE METAJLIBI M X COCIMHEHUS.

Ieab paGoThl: 03HAKOMUTHCS CO CBOMCTBAMH IIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJJIOB U UX
COEIUHEHUN.
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OnbIT 1. B3aumoieiicTBre HaTpus ¢ BOJOM

(PaboTatp moj TAroil B 3amMTHBIX O4kax!) B kpucrtammuzatop ¢ BoaoH A00aBISIOT HECKOIBKO
Karmenb  ¢QeHonpranenHa. I[IMHIETOM AOCTaTh KYyCOYEK INEJIOYHOrO0 MeTajla M BBICYIIUTH
¢bunbTpoBaNbHON Oymaroi. OTHENUTh KyCOUEK HATpPUS pa3MEpoOM CO CIHYEYHYIO TOJIOBKY U
MUHIIETOM TIEPEHECTH B KpucTauinizarop. HabmromaT npoTekaHue peakuy U OKPAIIMBaHUE BOJIBI.
Hanucats ypaBHeHHe POTEKAOMIEH peaKIIHH.

OnblIT 2. ['OpeHue HaTpust

(PaGorate moxa Taroii!) B Merammdeckyro Jokedky WM (pap(opoBBIii THUTEIh MOMENIAIOT
HEOOJIBIION KyCOUeK HATpHs, MPEeIBAPUTEIBHO BBICYHICHHBIH (UIBTPOBaNbHON Oymaroit. Jloxeuky
WIM TUTeJIb HArpeBalOT CHU3Y HEOONBIIMM IUIAMEHEM CIHPTOBKH, 3aTE€M IMOKUTAIOT IUIAMEHEM
pacraBieHHBIN MeTan cBepxy. HabOmronator ropenue Hatpust. [IpoayKThl OKUCIIEHHUS OCTABISIOT JJIS
cleyrolero onbita. Hanucars ypaBHeHUE peakiiuu TOPEHUs HATPUSI.

OnpIT 3. B3auMo1eiicTBUE KUCIOPOIHBIX COCIMHEHUM HATPUS C BOJOM

[TonydeHHble B MpeIbIIyIIeM ONBITE MPOAYKThl OKUCICHHSI HATPUS PACTBOPSIIOT B HEOOJIBIIIOM
KoJimyecTBe BOAbl. K TOJIydeHHOMY pacTBOpY MNPWINTH PAcTBOP HOAMIA Kalus IMOAKUCICHHOTO
CEpHOIl KHCJIOTOM M HECKONBKO Kamelb pacTBopa Kpaxmaina. HaOmiogaroT M3MEHEHHE OKpacku
pactBopa. Hanucate ypaBHEHUE NPOTEKAIOLIEH peaKuu.

OnpiT 4. HOJ'Iy‘IeHI/IC TUAPOKCH A MAardus U €ro paCTBOPCHUC B KHUCJIOTC U B COJIAX aMMOHUA

BaecTu B B npoOupKH 0 3 KAk pacTBOPa COJIM MarHus U B KaKAYIO U3 HUX 100aBUTH 1O 4
KalJli pacTBopa €IKoro Harpa. B oaHy u3 npoOupoK, NOMEIIUBasi COJEPKUMOE CTEKJISTHHOM
NAJIOYKOH, NMPUOaBUTh MO KaIUIIM 2 H pacTBOP COJITHOW KHUCJIOTHI JI0 MOJHOI'O PACTBOPEHMSI OCAJKa,
MOJICUMTHIBAsE KOJMYECTBO Kamedb. B Ipyroil mpoOupke TakuMm Ke CIIOCOOOM pacTBOPUTH OCAIOK
TMJIPOKCUA MarHus B 2 H pacTBOpE XJIOpHAa aMMOHHUA. B kakom cilydae Juis pacTBOpPEHHUs OcCajlKa
notpedyercs 6oblliee KOIUYECTBO peakThBa? Hanummre ypaBHEHUS IPOTEKAIOIINX PEAKIIMA.

OmnbIT 5. Kap6oHaThI 111€104HO3EMENbHBIX METAIIOB

[Tonyunte ocaaku  KapOOHATOB Kajblusi W Oapus  B3aMMOJEWCTBHEM  pacTBOPOB
COOTBETCTBYIOLIMX COJEH C pacTBOpoM cojbl. McmbITaTe OTHOIIEHHE IMOJyYEeHHBIX KapOOHATOB K
COJITHOM KHCIIOTE, A00aBIIsIsl €€ OCTOPOKHO MO KaruisM. 3aMyucaTh YpaBHEHUS MPOTEKAIOUINX PEAKIIHM.

OnbIT 6. CynbdaTsl MET0YHO3EMENbHBIX METAIIIIOB

B nBe mpoOupku BHECTH 110 2-3 Karld pacTBOPOB coJiel KaibIus U Oapusi. B kaxayro npoOupky
no6aButh 1Mo 3-4 kamiau pacTtBopa cyibdarta Hartpus. Uto HaOmonaerca? OTMETUTH Pa3IUYHYIO
CKOPOCTh 00pa3oBaHUs ocankoB. VcnbpITaTh NeCTBUE CONSIHONM KHUCIOTHI HA MOJIyYEHHbIE CYIb(aThl.
3anucarh ypaBHEHHUS IPOTEKAIOINX PEaKLIUN.

Onpit 7. XpOMaTBI MICJIOYHO3EMCEIIbHBIX MCTAJIJIOB

B nBe mpoOupku BHeCTH 10 3-4 Karii pacTBOPOB CoJieit KanbIs U Oapus. B kaxayto mpooupky
n00aBUTH 1O 4-5 Karmenb pacTBOpa xpomara Kanus. HaOGmrogaroT BeITaieHHe OCagKoOB, OTMEYAIOT WX
LIBET M MCHBITHIBAIOT JCUCTBHE HA HUX YKCYCHOM M COJSIHOM KHCIOT. 3amucaTh ypaBHEHUS
MPOTEKAIOIINX PEAKIUM.

OnpiT 8. OKpammBaHue MIAMEHN PACTBOPAMH COJIEH IIETOYHBIX U IIETOYHO3EMEIbHBIX METAJJIOB

[IpoBoJIOUKY € IETeNbKOM Ha KOHIIE BHECTH B KOHIIEHTPUPOBAHHYIO COJISTHYIO KHCIIOTY M 3aTEM
IIPOKAJINTh B TUIAMEHU CHUPTOBKU. YHUCTasi MPOBOJIOKA HE JOJKHA OKpalmMBaTh mams. OUnIIeHHYIO
IIPOBOJIOKY OIYCTHTh B PAacTBOP COJIM HATPUSA M CHOBA BHECTH B ILJIaMsl CIUPTOBKU. OTMETUTH LIBET
IUTAaMEHU U 3amucath B TeTpaab. ONBIT MOBTOPUTH C PacTBOpaMH coJiel Kanus, Oapus U KaubLus.
[lepen KaXIbIM OINBITOM IMPOBOJIOYKY MPOMBITH KOHIEHTPUPOBAHHOW COJITHOW KHCIOTOW M 3aTEM
IIPOKAJIUTh.

Pazoen 1. Oowan xumusn. Tema 14. d-onemenmol u ux coeounenus.
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JlaGopaTopuas padora Nel3.d-szemenmot u ux coeounenus.

Hunk u ezo coeounenus.
eab padoThbl: 03HAKOMUTHCSI CO CBOMCTBAMU LIMHKA U €r0 COCAMHEHHUI.
OmnpIT 1. PacTBOpeHE IMHKA B KUCJIOTaX M IIeJI0Yax

Hamute B mpoOupky 4-5 kamenb 2 H pacTBOpa CEpHOM KHUCIOTHI, JOOABUTH | MHUKpPOIIIATETh
LIMHKOBOW IBIJIM U CJIETKA MOoJ0rpeTh. To ke mpojaenaTs ¢ KOHLEHTPUPOBAHHOM CEPHOUM KUCIOTOU U
II0 3araxy ONPEAENUTh BbIIEIEHUE CEPHUCTOrO ra3a. Takum e o0pa3oM MPOBEPUTh PACTBOPUMOCTh
[IMHKA B 2 H pacTBOpE COJSHOM KUCIOTHI U B 2 H pacTBOpe eakoi menouyn. Onucare HalI01aeMOe.
ITouemy pa3z0aBieHHas u KoHUeHTpupoBaHHas H2SO4 no-paszHomy pearupyrot ¢ nuuHkom? Kakoii atom
U B KaKOU CTENIEHU OKUCIICHUS ABJIIETCS OKUCIUTENEM B TOM U B IPyroM cirydae?

OmnbIT 2. ['MIpoKcH]T IMHKA U €70 CBOMCTBA

Hanute B 1Be mpoOupku 1o 3-4 Karm pacTBopa COMM HUHKA. B Kaxxayto mpoOupKy 100aBisATh 2
H PacTBOp €AKON LIEe0UYH 10 MOSABICHUs 0€I0ro CTyAEHUCTOr0 0cajKa I'MIpoKCUa LuHKa. McnbitaTth
OTHOIIEHHE MOJIYYEHHOI'O THApPOKCHIA K KHuciaoTaM M IienouyaM. Kakoil BBIBOJ MOXHO ciaenaTh O
CBOMCTBaxX TuJpokcuaa uHka? Hanucats ypaBHeHUs peakluil B MOJIEKYJIIPHOM U MOHHON opMax.

Onbit 3. Cynbdua uuHKa

B npo6upky nomectuTs 3-4 Kariy pacTBOpa CONH LUHKA U J00aBUTH 2-3 KaIljll HACBIIIEHHOTO
pactBopa cynbdpumaa aMMoHus. OTMETUTH IBET 0Opa30OBaBIIETOCS Ocajka W 1o0aButh | karmis 1 H
pacTBopa costHOM KucaoThl. Uto npoucxoaut? Hamucars ypaBHEHUS peakiuil.

OnpIT 4. ['uaponu3 conel NUHKa

[TomecTuTh B MPOOUPKY HECKOJIBKO KPUCTAITMKOB COJM IIMHKA M PACTBOPUTH MX B 1-2 Karsx
Boabl. JloOaBuTh B mpoOMpKY 2-3 Kaljaud pacTBOpa JIakKMyca M clierka Mojorpetb. Bo BTopyro
MpOOUPKY HANMUTH 2-3 Kalju pacTBOpa Jlakmyca W 1-2 Karuid BOJBI U CPABHUTH LIBET COICPKUMOTO
3TOM MPOOUPKH C OKPACKOH MOITYyUYEHHOTO pacTBopa. Ha kakyro peakiuio yka3bpIBaeT I[BET JIAKMYycCa B
pacTBope conu nuHKa? HamucaTe B MOJEKyNApHOM W MOHHON (opmax ypaBHEHHUS MPOIECCOB,
BBI3BIBAIONINX U3MEHEHNE OKPACKU JTAKMYCa.

OnbIT 5. AMMHAYHBIA KOMIUIEKC ITUHKA

B npoOupky momecTuTh 1 Kamaro pacTBopa coJiM LMHKA U JO0OaBUTH 2 Kamjid 2 H pacTBopa
ammuaka. Ocaziok Kakoro BemiecTBa oOpaszoBaica? K moixydeHHOMY pacTBOpY NMPHIIMBATh MO KarjsM
n30BITOK pacTBOpa aMMHaka J0 PacTBOpeHMs ocajaka. HamucaTh ypaBHEHUs peakiuii, cuuTas, 4To
KOOpAWHAIIMOHHOE 4YMCI0 HMOHa NMHKA 4. HamMcare ypaBHEHMsS AHMCCOLMALUMM KOMIUIEKCHOTO
COEJIMHEHUS U KOMIIJIEKCHOTO HOHA.

Xpom u ezo coeounenus
Ieab padoThl: 03HAKOMUTBHCS CO CBOMCTBAMH XPOMA U €r0 COCANHEHUM.
Onplit 1. [Tonyuenue okcuga xpoma

B npobupky nmomectuth HEOOJNbIIOE KOJIUYECTBO OMXpoMaTa aMMOHHUS M OCTOPOXKHO Harperh.
HaOmromaercss OypHoe pasioxenue cond. Kakol 1Ber umeer monydeHHbId okcupa xpoma (I11)?
Hanwmcats ypaBHEHHE peakIiy pa3IoKeHUs, YIUTHIBAs, 4TO OJJHOBPEMEHHO 00pa3yroTCs a30T U BOJA.

OmnpiT 2. [Tonyyenue u cBoiictBa rugpokcuna xpoma (1)

[Tonyunutes B nByx mpobupkax rujapokcun xpoma (llI) B3aummopeiictBuem pactBopa xyiopuja
xpoma (I11) (3-4 xarum) ¢ 2 H pactBopoM mienoud (1-2 kamau). VcnpiTaTh OTHOIICHHUE THIPOKCHIA
XpOMa K KHCIIOTE U K M30BITKY IIEIOYH, JJIS Yer0o JOOaBUTh B OJHY MPOOUPKY IO KAruisiM 2 H pacTBOP
COJISTHOM MJIM CEpHOM KHUCIIOTHI, B JPYTYIO — 2 H pacTBOp ILEJIOYHM JI0 pacTBOpeHHs ocajka. Hamucath
YpaBHEHMs peaKklui, YYUTHIBasi, YTO MPU B3aUMOJEHUCTBUU THUIPOKCHIA XpPOMa C KHUCIOTOM U CO
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IIEJI0YBIO TTOTyYaeTcs: KOMIUIeKcHbIH annoH [Cr(OH)s]*.
OmnpIT 3. XpoMaTsl U1 OMXpOMAaThI
A) Ilepexoo xpomama xkaius 6 buxpomam

K pactBopy xpomara kamus (3-4 karmum) npuOaBUTh MO KaIrjisiM 2 H PAaCTBOP CEPHOU KHUCIIOTHI.
OTMETUTh OKpacKy B3STOIO W MOJYYEHHOI'O PAacTBOPOB M YKa3aTh, KAKUMH HMOHAMU 3TH OKPACKH
oOycnaBnuBatoTcs. Hamucars ypaBHeHHE peaKIIUH.

b) Ilepexoo buxpomama xkanus 6 xpomam

K pactBopy Ouxpomara kamusi (3-4 kariu) npuOaBUTh MO KaljisiM pacTBOp ILEJIOYH 1O
U3MeHeHus okpacku. Hamucarb ypaBHeHHE peaklii.

OnbiT 4. [TomydeHne MaiopacTBOPUMBIX XpOMaTOB Oapusi, CBUHIIA U cepedpa

B Tpu npobupku ¢ pactBopom xpomara kanus (2-3 xarim) npuOaBUTh 10 2-3 KaIljil pacTBOPOB:
B MEPBYIO0 — XJIopuaa Oapus, BO BTOPYIO — HUTpaTa CBUHLA, B TPETbIO — HUTpaTa cepedpa. OTMETUTH
1BeTa ocagakoB. HanucaTe ypaBHEHUS peakiuii.

OmnbIT 5. OKUCIUTENBHBIE CBONCTBA XPOMAaTOB
A) Oxucnenue uoouda xanus

K moakucinennomy cepnoit kuciotrod (1 kamis) pactBopy Oumxpomara kanus (4-5 kamenb)
n00aBUTh 3-4 KaruM pacTBopa moauaa kanus. OTMETUTh U3MEHEHHE OKpacku. [[okazaTh ¢ MOMOIIbIO
pacTBopa Kpaxmala BbIJEJICHHE CBOOOIHOTO Hoja, JUIsl 4ero B MpoOHpKY ¢ 5-6 KamisMu Kpaxmania
BHECTH OJIHY KaIUIIO MTOJIyYeHHOTO B OIBITE pacTBopa. HamucaTs ypaBHEHUsT peakiinid.

b) Oxucnenue consinoti kuciomol

K pactBopy Ouxpomara kxamus (1-2 kammum) npubaButh 10-12 Kamenb KOHIGHTPHUPOBAHHOW
COJIHOM KHCHOThl. CMech Harperb [0 IEpexoAa OpaHkKEBOM OKpacku B 3eieHyro. OTMerutsb
BbIJIeTIeHHE ra3a. Kakol ra3 Beiaensercs. Hanucate ypaBHEHUE peakiny.

Mapzaney u e2o coeounenus.
eab padoThl: 03HAKOMUTHCS CO CBOMCTBAMU MapraHlia U €ro COeAMHEHUH.
OmnbiT 1. Boccranosnenue conu mapranma (1) amomunuem

Hamutre B mpoGupky 5-8 kamenb pactBopa conu mapranua (II) m omyctuth B HEro Kycouek
amoMuHueBoi goiabru (5x30 mm). Uepe3 HekoTOopoe BpeMsi HaOJII01aTh BbIIEICHUE METANINUYECKOro
MapraHiia Ha MOBEPXHOCTH altoMuHus. HanucaTe ypaBHEHUE peaklUu.

Onbit 2. 'mapokenn mapranua (I1) u ero coiictBa

B nBe mpobupku BHecTH 1o 3-4 karm pactBopa coiu Maprasma (l1) u mo 2-3 kamnm 2 H pacTBOpa
menoyr. KakoB 1mBer mnosyuuBmierocss ocaaka rujapokcuga mapranna (11)? Pasmemars ocanok
CTEKJISIHHOW MaJIOYKON U OTMETHUTB €ro nmodypeHue Beneactere okuciaenus maprauma (11) go Mn (1V).
Bo BTOpYyI0 MpoOHpKYy € OCaJKOM THAPOKCHJA MapraHia Jg00aBUTh 2-3 Kamiu 2 H pacTBOpa CepHOU
kuciotel. Yto HabOmromaere? Kakue cBoiicTBa xapaktepubl s ruppokcuma Mn (11)? Hamucars
YPaBHEHMS peakiMii: a) moxydeHus rupokcuia mapranua (1) u ero okucieHus KMCI0POJOM BO3AyXa
B nipucyTcTBur Bojibl B MNO(OH)2; 6) B3arMoieiicTBIS THAPOKCH 1A MapraHIiia ¢ CEPHOM KUCIOTOM.
OmnpIT 3. T[TonydyeHne HEKOTOPBIX MAIOPACTBOPUMBIX cojier maprania (11)

B Tpex mpoOupkax moay4yuTh: a) XpoMaT Maprasiua; 0) kapOOHAaT Maprasua; B) cyidb(ua Maprasua
B3aMMOJICHCTBHEM XpoMaTa Kajus, KapOoHaTa HaTpus U Cyiab(puaa aMMOHHS C CyJb(aToM Maprasua
(I1). PactBoper Opath mo 3-4 karuu. OTMETUTH IBeTa OCaakoB. PacTBop ¢ ocaiakoMm cyibduaa
Mapratiia pas3MmemaTh CTEKJISHHOW manoukoi. OTMETUTh HM3MEHEeHHe IBeTa ocajka. Jlo6aBUTH K
KaXJAO0My OcCaakKy 2-4 Kamjid 2 H pacTBOpa CEpHOMl KHUCIOTHL. (Caenarb BBIBOJ O PACTBOPUMOCTH
IIOJIyYEHHBIX COJIE MapraHia B KuCJION cpene. HammcaTp ypaBHEHMS peaklMil: a) NOJy4eHUs
xpoMmara, kapOoHaTa U cyib(huma Maprania; 0) OKUCIeHUs Cyab(duIa MapraHiia KUCJIOpPOIOM BO3ayXa
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B NPUCYTCTBHU BOJIbI, YUHTBIBAs, YTO HPH 3TOM monydaercs ruapokcuy Mn (IV); B) pactBopeHus
Xxpomara, kapooHara u cynbduga mapranna (I1) B kuciore.

OnbiT 4. OkucIUTENbHBIC CBOMCTBA coenuHeHui mapranmna (V1)
A) Bruanue pH cpeowvl na xapakmep 6occmano8nenus nepmaneanama

B 3aBucuMmocTH OT cpembl — KHCIIOH, HelTpanbHOW wim 1ienounoir — wmapraner; (VII)
BOCCTAHABIIMBAETCS 10 Pa3JIMYHBIX CTerneHel okucieHus. B xucnoit cpene non MnOs mepexonut B
won Mn?* | B HEUTpanbHOMU, crabomienoyHoi u ciabokucioin — B MNO2 , B CUIBHOIIETOYHON MPHU
HEJ0CTAaTKe BOCCTAHOBHTENA — B HOH MNO4%".

B Tpu mpobupku BHecTH mo 3-4 Kamiau pacTBopa INepMaHraHata kanus. B omgHy mpobupky
N00aBUTh 2 KAl 2 H pacTBOpa CEPHOM KUCIOTHI, B JPYTyIO0 — CTOJBKO XK€ BOJBI, B TPEThIO — 3-4
Kammu 2 H pactBopa Iuenouyd. Bo Bce Tpu mnpoOupku npubaBuUTh MO |  MHUKpOILIIATENIO
KPUCTAJUINIECKOTO CyJib(uTa HATpus WiK Kamusi. OTMETHTh Pa3IMYHOE U3MEHEHUE TIEPBOHAYATILHON
OKpacKH pacTBOpa IMepMaHraHata B KaxaoM ciydae. YeM 3To BbI3BaHO? Hamucate ypaBHeHUs
peaKkuuid.

b) Oxucnenue nepmanacanmom xanus nepokcuda 6000pooa

B mpoGupky BHecTn 3-5 kamenb pacTBopa NepMaHraHata Kaimus ¥ 2-3 Kamim 2 H pacTBopa
cepHoil kucnotel. JloOaBute 3-4 kamim 10%-HOro pactBopa mnepokcuaa Bojopona. Kakoi ras
BbLensercs? Kak u3MeHnIach cTeneHb OKUCIeHus Mmapranina? Hanucars ypaBHeHHE peakLuy.

B) Oxucnenue nepmanazanmom xanus cnupma 8 KUCIOU U WeI0UHOU cpeoe

B nBe mpoOupku BHecTH Ho 2-3 Kamuld pacTBOpa IepMaHraHara kaius. B oxHy mpoOupky
N00aBUTh 2 KallIM 2 H PacTBOpa CEPHOM KHUCIIOTHI, B IPYI'YIO - CTOJBKO € 2 H pacTBopa Lienouu. B
IPOOUPKY € MOJKUCIEHHBIM PACTBOPOM IEpMaHraHaTa Kajaus J100aBUTh 3 KaIuld 3TUJIOBOTO CIUPTA.
PacTtBop monmorperh Maji€eHBKMM IIJJaMEHEM CHUPTOBKM. OTMETUTh H3MEHEeHHE oOkKpacku. Kax
U3MEHWIACh CTENEeHb OKHUCIeHHs MapraHua? B japyryro mpoOHMpKy K IIETOYHOMY pPacTBOpPY
IepMaHraHaTa Takke J00aBUTh 3 KamiM OTWwioBoro coupra. HaOmogate nocreneHHoe
BOCCTAHOBJICHME IIEpMaHraHaTa CHaJdaja /10 MaHraHara, a 3aTeM J0 JuoKcuzaa mapraHina. OTMETUTh
MIOCJIEI0BATEIbHOCTh U3MEHEHUS OKpacKu pacTBopa. Hamucars ypaBHEHMsI peakliMii: BOCCTAaHOBIICHUS
IIEpMaHraHaTa Kajus CIUPTOM B KUCJIOH Cpele CHadajJa 10 MaHraHara, a 3aTeéM MaHraHara — J0
JMOKCHJIa MapraHiia, y4UTbIBasi, UTO B K&KJOM CIy4yae CIUPT OKUCISAETCS B alIbJETU/I.

/Kenezo, kobanom, HuKeb U UX COEOUHEHUSA
esb padoThl: 03HAKOMUTHCS CO CBOMCTBAMU COSAMHEHUH Kelle3a, HUKENS U KoOallbTa.
Onbit 1. XapaxTepHble peakiun Ha HoHs! Fe?* u Fe*
A) Heticmeue na conu xcenesza (1) eexcayuanogpeppama (1) xanus

Hamute B mnpoOupky 5-8 kamens pactBopa comu Mopa u go6aBuTeh 1 Kamimo pacTBopa
rekcanmanodeppara (Il1) kamus (kpacHoit kpoBsHo# coimm  Ks[Fe(CN)s]). Ormeruth 1BeT
oOpasoBaBmierocsi ocaaka (TypHOyneBa CHHbB), yKa3aTh XUMHYECKOE Ha3BaHue H (HOpPMYyITy
TIONydEeHHOro BemlecTBa. JlaHHAas peaknus sBISeTCS XapakTepHoii Ha wWoH Fe?. Hammcats
MOJIEKYJISIPHOE ¥ MOHHOE YPaBHEHUS PEaKIUH.

b) Neticmsue na conu scenesa (111) cexcayuarnogeppama (11) kanus

[Tomectuth B npoOupKy 2-3 karmuu pactBopa xjiopuaa sxenesa (ll1) u nobasuth 1 kammo pactBopa
rekcanmanodepparta (1) kamus (xenroit kpossiHoit conu Ka[Fe(CN)e]). Uto Habmogaercsa? OTMETUTH
1BeT 0oOpa3oBaBIerocs ocaaka (OepJMHCKas J1a3yph), yKa3aTh XUMHUUYECKOE Ha3zBaHWe W (hopmyiy
MOJIy4€HHOTO BellecTBa. Hamrcars ypaBHEHHE peakIiK B MOJIEKYJISIPHON ¥ HOHHOM (hopMme.

B) Jleticmsue na conu scenesa (111) pooanuoa ammonus (unu kanus)
ITomectuth B mpobupKy 5-6 kamenb pactBopa xjopuna sxenesa (I1l) u mo6asurs 1 xammo 0,01 H
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pacTtBopa pojaHuaa aMMOHHUsS (WM Kayusi). Takoil e OmbIT MpOJeNiaTh C pacTBOpoM cosii Mopa.
[TepenecT Kamiio MOTYYEHHOTO B MEPBOM MPOOUPKE pacTBOpa B APYTyIO MPOOUPKY u 100aBUTH 8-10
Karenb Boxabl. Hamumcarh ypaBHenue peakiuu ¢ monyueHneMm Fe(SCN)s, cooGimaroriero pactBopy
SPKO-KpacHy0 OKpacKy. OTMETHUTbh, YTO OKpacka XapakTepHa Toibko ans cosn kenesa (l11). Uem
00BSCHSIETCS OClIa0JICHHE OKPACKHU IpH pa30aBIIeHUH?

Onbit 2. I'uapokcu xenesa (11)

B mpobupky ¢ 3-4 kamnsimMu pacTBopa coiid Mopa mpuinBath 2 H PacTBOp IIEJIOYHU 10 BbIMAJICHUS
3esieHoro ocazaka ruapokcusa xenesa (I1). [lepemeniats mosydeHHbIA 0Ca0K CTEKISHHON NAJIOYKON U
HaOmoaaTh Yepe3 1-2 MUHYTHI TOOYpEeHUE Ocajika BCIICICTBHE OKHCICHHS Tuapokcuaa xeneza (11) B
rugpokcuy  xenesa (I11)  Fe(OH)s. IlpoBepuTh OMBITHBIM IyTe€M, Kak B3aUMOJCHCTBYET
CBeXeoCaXIeHHbI Tumpokcuy xkene3a (1) ¢ 2 v pactBopoM conssHOW KucioThl. Kakwe cBoicTBa
MPOSIBIISICT B 3TOM peakmuu ruapokcua xkeneza (11)? Hanucare ypaBHeHHs peakiuii: a) oOpa3oBaHus
ruapokcua sxene3a (ll); 6) okucinenus momydeHHoro ocHoBanusi B ruapokcuna sxenesa (1) mox
JEWCTBUEM KHCIIOPOIa BO3IyXa U BOJIBL.

OmnbIT 3. BoccraHoBuTesbHbIC CBOICTBA coequueHuit xemnesa (1)
A) Boccmanoenenue a30muou KUCi0mbl

B nBe npoOupku Hamuth mo 1 miu pactBopa conu Mopa. B ogny u3 HuX aA06aBuTh 1 Kario
KOHLEHTPHUPOBAHHON a30THON KHUCJIOTHI, IOJOTPETh PACTBOP A0 MPEKpallleHus BbIICICHUS T'a3a U 1aTh
€My OCTBITh. 3aTeM B 00e mpobupku g06aButh no 1 kamne 0,01 H pacTBopa poganuaa kanus. B kakoi
npoOupKe HAOII0JAeTCsl KpacHOE OKpalIMBaHKUE pacTBopa M nmouemy? Hamucarh ypaBHEHHE peakiuu,
CUMTas1, 4YTO a30THAs KHCIOTa BOCCTaHAaBNUBaeTcs mpeumMyiectseHHo 10 NO.

b) Boccmanoenenue nepoxcuda 6000pooa

B nBe npoOupku Haimutk 1o 1 mMi1 pactBopa coiau Mopa. B oqHy npobupky 100aBuUTh 2-3 Karuiu
2 H. pacTBOpa CEepHOI KHUCIOTHI U 2-3 Karm 3%-HOro pacTBopa MepoKCcHaa BOAOpoa. 3aTeM B 00e
npobupku nobaBute mo 1 kamme 0,01 H pacTBOopa pomaHuga amMMmoHusA. B kakoit mpoOupke
HaOJto1aeTcsl KpacHoe OKpamuBaHue U modemy? IIpoBepUTH ONBITHBIM IyTeM, KakK MPOTEKAeT
BOCCTAHOBJICHHE MEPOKCHIa Bojopoaa conbto xenes3a (Il) B menounoit cpene. OTMETHTH BBITIQJICHNE
ocanka runpokcuna sxenesa (111). Hamucars ypaBHeHus peakimii.

B) Boccmanoesnenue numpama cepebpa

[Tomectuth B 1BE mpoOupku 1o 1 My pactBopa coau Mopa. B oqHy 13 HuX 100aBUTH 6-7 Kanenb
pacTBOopa HHUTparTa cepedpa M cierka HarpeTb HeOOJBIINM IUIAMEHEM T'OPEJIKH, HE JAOBOJIS KUIKOCTh
no kxuneHus. Ha kakoll mnporecc ykasplBaeT TMOSBIEHHE HA BHYTPEHHUX CTEHKax MNpOOHpKHU
cepedpsiHOro 3epkana? OxmaauB NpoOUpKyY, 100aBUTh B HEE U B KOHTPOJIBbHYIO MPOOHPKY 1o 1 Kare
0,01 H pactBOpa pomanuna amMMoHMs. B kakoli mpoOupke HaOIOJaeTcsl OKpallMBaHWE U MOYeMy?
3anucarh ypaBHEHHE peakllii BOCCTAaHOBIICHHUS HUTpaTa cepedpa coubio xenesa (11).

Onwit 4. T'uapokeun xenesa (111)

B nBe npoGupku BHecTH mo 5-6 kamenb pactBopa xjopuna sxenesa (I1l) u gobasute no 3-4
Karum 2 H. pacTtBopa menoud. Yrto HaGmomaercsi? B omny mpoOupky mo0aBuUTh pa3z0aBIECHHOM
KHCJIOTHI JI0 PACTBOPEHMSI OCaJIKa, BO BTOPOil MpOoOUpPKe MPOBEPUTH PACTBOPUMOCTh OCAJIKa B IIEIOYH.
Hammcare ypaBHeHHs peakiuii: a) B3auMozeicTBus xiopuaa xene3a (1) ¢ pactBopom mienoun ¢
obpa3zoBanueM ruapokcuaa xenesa (111); 6) pactBopenus ruapoxcua xxenesa (I11) B kucnore.

OnbIT 5. OKHCIUTENBHBIC CBOMCTBA coenHeHmi xene3a (111)
A) Oxucnenue uoouda xanus

B npobupky ¢ 3-4 karusimu pactBopa FeCls mobaBute 1-2 karum pactBopa moanaa kKamus. B
KaKoM LBET M MoYeMy okpaiuBaeTcs pactBop? Hamucars ypaBHeHHE peakiuu.

b) Oxucnenue cynochama nampus
B mpobupky ¢ 3-4 kamasimu pactBopa FeClz 100aBUTh HECKOIBKO KPHUCTAIMKOB CYJIb(pHUTA
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Hatpus. [Ipm sToM BHauvane mnosiBisgeTcst Oypo-KpacHO€ OKpallluBaHHE BCJIEJICTBHE OOpa3oBaHUs
ManoycroiunBoro cyibdurta xeneza (lll), xotopoe wmcuezaer mpu HarpeBaHHH. YOEIUTHCS B
BOCCTAaHOBJICHUH JKelle3a 110 creneHu okucienus +l1. Kakoil peaktus cienyer uist 3TOro NpUMEHUTh?
Hanwucates ypaBHEHUs! peakliuu OKUCICHUs CyabpuTa HaTpus xiaopuaom xenesa (111), yaursiBas, uyto B
peaKky NpUHUMAET yyacTue BoJa.

OnbiT 6. Komiutekcusie coenunenus sxenesa (111). Tlonyuenue komiuiekcuoro docdara sxemnesa (111)

B mpobupky ¢ 3-4 kammsmu pactBopa FeCls mo6asuts 1 kammo 0,01 H pacTBopa pomaHuaa
aMMOHHUS | 3aTeM 2 Karuk 2 H pactBopa (ochopHoit opTokucinorel. Uto HaOmromaercs? YUuThIBas,
4TO yCTOIUMBBIA KoMmIuiekcHbIi noH [Fe(PO4)2]> GecriBereH, 0OBACHUTH HAOIIOMAEMOE SBICHHE U
HamucaTh YPaBHEHHE COOTBETCTBYIOIICH PEAKIUH.

Onwit 7. l'uapokcuasl kobansTa (1) u vHukens (11)
A) Honyuenue cuopokcuoa kobaroma (11) u eco oxucnenue

B nBe mpoOupku momecTuTh Mo 2-3 Kamiyd pacTBOpa COMM KOoOanbTa M JOOABUTH MO KaIUIAM
pacTBOp €AKOW IEeJNOYM; CHayala TMOSBISETCS CHHHM OCaJOK OCHOBHOW CONIM, KOTOPBIA 3areM
CTaHOBHTCS PO30BBIM, YTO YKa3bIBaeT Ha oOpa3oBanue ruapokcuaa kobamera (I1). Ocamox B omgHOM
MpoOUpPKE TIIATEIBHO pa3MellaTh CTEKISIHHON MajJo4YKol, a B Ipyryto npubaButh 2-3 karuu 3%-Horo
pacTBopa IMepokcuaa BojaopoAa. B kakoi u3 mpoOUpPOK HaONIOAAeTCs OKHCIECHUE TUAPOKCUAA
kobasibra? HanucaTth ypaBHeHus peakuuil. CpaBHUTh MOITYUYEHHbIE PE3YJIBTAThl C PE3YIbTATOM OIbITA
2. Kaxoii HoH siBIsieTcs 6oliee SHEPrUUHBIM BoccTaHoBHTEneM: Co%t u Fe?*?

b) Honyuenue cuopoxcuoa nuxens (11) u eco oxucnenue

B T1pu mpobupku momecTuTh Mo 2-3 Kamiu pacTBOpa COJM HUKeNs M J00aBUThH IO KarlisiM
pacTBOp €IKOM IeJI04YM 10 BbinaaeHus ocajka rugpokcuja Hukens (I1). Ocagok B nepBoii mpoOupke
THIATENFHO pa3MellaTh CTEKIJISIHHOM MajJouyKoi, BO BTOPYIO MpubaBuTh 2-3 kamiu 3%-HOro pacTBopa
nepokcua Bojoponaa. HaOmromaercs nu m3MeHeHue nBerta ocaaka? Ilpoucxoaut au OKucieHue
rugpokcuaa Hukens (II) xucrmopomom Bo3ayxa M HEpoKCHAOM Bojaopona? B Tpersio mpoOupky
npubaBuTh 1 ka0 6poMHOM BoAbl. UTo Habmomaercs? HamucaTs ypaBHEHUS peakIui.

OnbIT 8. KoMIUIeEKCHBIE COEIUHEHNS KOOAIbTAa U HUKEIS
A) Ionyuenue xomniexcHoeo pooanuoa Kobaibma

[TomecTuTh B MPOOUPKY 2 Karid HACKHIMIEHHOTO pacTBopa coiu kobanmsTa (Il) m moGaBuTh 5-6
Kareslb HachIIIEHHOTO pacTBOpa poOJaHHU]a aMMOHHUS; Y4YecTb, YTO IPH 3TOM 0Opa3yercs pacTBOp
xommekcHoit comu (NH4)2[Co(SCN)4]. Kommnekcusie noust [CO(SCN)4]?” okpammens! B cunmii 1BeT, a
ruzgpatupoBannbie uoHsl [CO(H20)s]** — B po3oBbli. OTMETHTH IIBET MOJYYEHHOTO PACTBOPA.
Pa30aButh ero Bojoi 10 U3MEHEHUsI OKPACKH, 100OAaBUTh 2 KallJId CMECH CTIUpTa ¢ 3QUpoM, pa3MeliaTh
pacTBOp CTEKJISIHHOM Majo4ykod W BHOBb HAONIOJATh U3MEHEHHE OKpAackH. 3aTeM B Ty K€ IPOOUpPKY
NPUINBATh UCTHJUIMPOBAHHYIO BOJY, HAOIIOAas IOCTENIEHHOE W3MEHEeHHWe OKpacku. Omnucarb
HaOmomaeMele sBIeHMs. Hamumcarte ypaBHEHHMsS JIUCCOIMAIMM KOMIUIEKCHOW CONMM KoOanbTa |
KOMITJIEKCHOTO FOHA.

b) Hebonvwoe xonuuecmeso conu nuxens (11) pacmeopumo 6 5 xannsax 600wt

Job6aBuTh 5 kanenb 25%-Horo pactBopa ammuaka. Kak namensercs nuset pactsopa? Jlo0aBUTh K
pacTtBopy 2-3 Karuii pacTBopa cyibduaa aMMoHUs. UTO BhIMagaeT B ocajok? HamucaTe ypaBHEHUS
peakmuii: a) 00pa3oBaHUsI KOMILUIEKCHOTO aMMHaKaTa HUKENS (KOOPAMHAITMOHHOE YUCIIO HUKEIIS PAaBHO
6); 0) nucconmManMU KOMIUJIEKCHOTO COEIMHEHHMsS] W KOMIUIEKCHOTO HWOHA; B) B3aUMOJCHCTBUS
IMMOJIYUYCHHOT'O KOMIIJIEKCHOI'O COCIMHCHH A HUKEIIA C Cy.]'II)(bI/I)IOM AMMOHMUS.

Meow, cepedpo u ux coeounenus.
Heap padoThl: 03HAKOMUTHCS CO CBOMCTBAMU MEIH U cepedpa U X COeAMHEHUH.
OnpIT 1. MI3yueHne CBONCTB MEAU U €€ COETUHEHUI
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A) B XumuueckoM CTakaHe CIMBAIOT IpU MEepeMEIlMBaHUM HpubausutenbHo mo 10 mi
pactBopoB CuSOs m NaOH. Ocanmox nemar nHa 4 npoOupku. llepByro mpoOHpPKY OCTOPOKHO
HarpeBaloT. Bo BTOpyr npuimBaroT 2 H pPacTBOP XJIOPOBOJOPOJHOW KHUCIOTBI, B TPEThIO —
KOHIICHTPUPOBAHHBIN BOJHBIN pacTBOp amMuaka. Yto Habmogaere?

b) B mpobupky nHammuBator pactBop CuSOs m nobGasisitor pactBop umomuna kamus Kl.
Hab6mromaror ocaxxnenne noauaa meau (1) Cul, okpacky KOTOpOro MacKupyeT BbIaeIuBIIHiCS Hox .
JlJiss yCTaHOBJICHHSI OKPACKH OCaaka JO0aBISIFOT HECKOJIBKO Kallelbh pacTBopa THOCYJb(dara HaTpus
Na>S203. K ocanky Cul gobaBnsroT B u30bITKe pacTBop THOCybdara Hatpus NaS,0Os. Habmonaror
pacTBOpEHHUE OCAIKA.

B) B npobupky nanuBarot pactBop CuSOs u noGasisitor pactBop kapbonara Hatpust NaxCOs.
Habmonatotr oOpa3oBanue ocaika, KOTOPbI COCTOUT U3 OCHOBHBIX COJICH IEPEMEHHOTO COCTAaBA.

I') B npobupky npunuBaot pactBop CuSOs u mo KaruiiM 100aBIsIOT KOHIIEHTPHUPOBAHHBIN
BoAHbIN pacTBOp ammuaka NHs. Uro Habmonaere?

J1) KauectBennas peakrms Ha Cu?*. K pactBopy CuSOs 106aBIsOT HeGOIBIIOE KOTMUECTBO
pactBopa rekcarmanopeppara (1) xamus Kz[Fe(CN)s]. Beigensiercs ocagok rexcaruanodeppara (11)
meau (I1) Cu[Fe(CN)s] . Jenst ocamok Ha 4 mpoOMPKH M MCHBITHIBAIOT neiicTBue Ha ocamgok HCI,
H>S0O4, pactBopa NaOH u BogHoro pactBopa ammuaka NHs. Uto Habmronaere?

OmnbIT 2. U3ydyeHue cBOICTB cepedpa 1 ero coeIMHEHNI

A) B npobupky BaOCT 2-3 Kkarmu pactBopa AGNOs 1 nmpubasmstoT B u30siTke pactsop NaOH.
Hab6monaror o6pazoanue Ag20.

b) B nBe nmpoOupku HamuBarT no 3-4 kamim pactBopa AGNO3z u 100aBisOT MO HECKOJBKO
kanens HCI. Habnronarot Beiienenue Oenmoro ocaaka AQCl. B oaHy npoOMpKy NpHIIMBAOT BOAHBIN
pactBop ammuaka NHa, B 1pyryto - pactBop THocynbdara Hatpus NaxS203. HabGmronaroT pactBopeHue
ocajKa.

B) B nBe npo6upku HanmuBarot pactBop AGNOs. B ogny nobasisitor pacteop Kl, B npyryro —
KBr. Kaxnpiii ocagok aenst Ha 2 mpobupku. JloOGaBmsitoT BoAHBIN pacTBop ammuaka NH3z B 1
npobupky ¢ Agl u B 1 npoOupky ¢ AgBr. B oGeux nu npodbupkax MpoucxXxoauT pacTBOPEHHE ocajika?
B ocraBmmecs npoOupku NpuinTh pactBop THOCyIb(ara HaTpust NaxS203. Uro Habmonaere?

Pazoen 1. Oowan xumusn. Tema 15. p-snemenmot u ux coeounenus (111-1VA).
JlaGoparopuas padora Nel4.p-31ementhl u ux coenunenus (111-1VA).

bop. Antomunuii.
Leab padoThl: 03HAKOMUTCS CO CBOMCTBaMHU OOpa M aJTIOMUHUS U UX COETUHEHUH.
Onbit 1. ['uaponus rerpadbopara HaTpUs

B mpoGupke B HEOONBIIOM KOJWYECTBE BOJBI PACTBOPSIOT HECKOJIBKO KPHCTAIIIOB OYypHI
Na:B4O7¢10H.0 u x mnosydyeHHOMY pacTBOpy mpuiauBaroT 2-3 kamuu QeHondranenHa. Kak
W3MEHWIACh OKpacka pactBopa? HammcaTh ypaBHEHHS peaKIWH CTYIEHYaToro THAPOIU3a
TeTpabopaTta HaTpHs, YYUTHIBas, 4TO B pe3yJjbTaTe MEpBOM CTYNEHU T'HIposn3a obpaszyercs OopHas
kuciora u Mmetadopar HaTpus NaBO» 1 o BTopoii cTyneHu — O0pHast OpPTOKUCIIOTA M €IKHIA HATP.

Onsit 2. [Tonmyuerne 60pHOI OPTOKHCIOTHI

B npo6upky ¢ 5-6 kamisimu ropsiaero HacheimeHHoro pactBopa 0ypsl NazBsO7¢10H20 BHecTn 2-
3 xarum KoHUeHTpupoBaHHON H2SO4. OTMETUTH OBICTpOE BBINAJEHUE KPUCTAIIOB OOPHOI KHCIIOTHI.
Hanucats ypaBHeHHe peakiuu.

OnbiT 3. [TorydeHne MaIopacTBOPUMBIX OOpPaTOB
B tpu npobupkm BHecTH mo 3-4 kammu HackimeHHoro pactBopa Na:BsO7 m nobGaButh mo
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HECKOJIBKO KaIellb pacTBOPOB: B IEPBYIO — HATpATa cepedpa, BO BTOPYIO — cylb(haTa Melu, B TPETHIO
— cynb(dara amomunaus. OTMETUTH [BETA BBIMABIINX OCAAKOB. HamucaTh ypaBHEHHS TMPOTEKAIOIIUX
peakimii, y4uTBIBas, YTO BO BCEX pEaKIUAX YYaCTBYeT BOJA W TMOJy4yaeTcss OOpHAas KHCIOTa;
BBITNIA/IAIONINE OCAJKU TIPEJCTABISIOT COO0H B MepBOil mpoOupke meradopar cepedpa, BO BTOPOH —
ocHoBHy0 coib CUOHBO; — wmerabopar THUIpPOKCOMENH, B TPETbeH NPOOUPKE — THAPOKCH]T
amomuHMs. [logemy B IBYX MOCIIEIHUX CIy4asX HE MOJYYHIUCH CPETHUE COU — OopaT Meau u 6opar
amoMuHuUs? OTBET OOBSCHUTD, HAITMCAB YPABHEHUS! COOTBETCTBYIOIIMX PEAKITUH.

OnbIT 4. B3auMoneicTBre alIFOMHUHNS ¢ KUCIIOTAMA

A) Bzaumooeiicmeue antomMuHus ¢ pazoasieHHbiMu Kuciomamu. B Tpu mpoOUpKu BHECTH 10 5-8
Kareiab 2 H pacTBOPOB KHUCJIOT: COJISHOM, CEpHOM, a30THOW. B kaxayro mpoOHpKYy OMyCTUTH IO
MaJICHBKOMY KYCOUYKY aJllOMHHHEBOH (onbru. Bo Bcex nu ciaydasx mpoTekaeT peakiys Ha XOJoxy?
Harpets npoOupku Ha BozstHOHM Oane. Uto Habmonaercsa? Hamucars ypaBHeHus peakuuii. Kakoit ra3
BBIJICIISICTCS TIPH B3aMMOJICHCTBHH AIFOMUHUS C pa30aBieHHOH a30THOM Kucioroi? C pa30aBiIeHHBIMH
CEPHOMU U COJISTHOM KUCIOTaMu?

b) Bzaumooeiicmeue antomunus ¢ KonyenmpuposanHulMu Kuciomamu. B Tpu npoOupku BHECTU
mo 5-8 kamenb KOHIEHTPUPOBAHHBIX KHUCIIOT: COJSTHOM, CEpHOM, a30THOW. B kaxayr mpoOupky
OIyCTUTh MO MaJeHbKOMY KYCOUKY aqtoMuHueBOU ¢onbru. Kak mporekator peakuuu Ha xononay? C
KakoW KucioToi amomMuHuil He pearupyer? [louemy? Harpers mpoOupku Ha BoasHoOU Oane. Kak
BIIMAET HarpeBaHue? HamucaTe ypaBHEHHsI peakUWi, Y4YUTBIBAas, YTO IPU HArpeBaHUU a30THAs
KHMCJIOTa BOCCTAHABIIMBAETCS B OCHOBHOM JI0 IMOKCHJIA a30Ta, a CEpHAst JO CEPHUCTOrO ra3a Ha XOJO1y
M YaCTMYHO CBOOOJHOHN cepbl MpH HarpeBaHUU. Biuser M HM3MEHEHHE KOHIIEHTPALMHM COJSTHON
KHCJIOTHI Ha XapaKTep €€ B3auMOJIEHCTBUS C aJJlOMUHUEM?

OmnbIT 5. PacTBOpeHUE aIFOMUHUS B BOJIHOM PacTBOPE IIEIOUN

Brectu B npoOupky monocky amoMuHHEBOW (onbru um ao06aButh 3-4 kamiau Boxabl. Harpersb
npoOupKy Ha BojasHOM Oane. Habmromaercs nu BbeneHue Bojpopona? Jlo0aButh B mpoOupky 5-8
Kamenab 2 H pacTBopa enkoro HaTpa. OTMETUTh MHTEHCHBHOE BbIJENEHHE Bojopoaa. OTcyTcTBHE
peaKkMM aJlOMUHHMS C BOJOM OOBSCHSETCS HAIWYMEM Ha €ro MOBEPXHOCTH IUIOTHON OKCHJIHOU
IUIEHKH, KOTOpas 3aTpyJHseT JOCTYyH BOJOPOJHBIX MOHOB K MOBEPXHOCTH MeTaiuia. JloOaBieHHas
IIeJI0Yb PACTBOPSET OKCHJHYIO IUIEHKY C OOpa3oBaHMEM THAPOKCOAIIOMHUHATa M  CO3/aeT
BO3MOKHOCTb HENOCPEJICTBEHHOI'O B3aUMOJACUCTBUS QIIOMUHHA ¢ Boaod. Hamucate ypaBHEHMS
peakiui.

OnbIT 6. BiusHue xop-noHa Ha KOPPO3UIO ATFOMUHHUS

B nBe mpoOupku MoMecTUTh MO KyCOYKY aJIIOMUHHUS U JA00aBUTh B OJHY M3 HUX 5-8 Kareib
cyib(dara Meau, a B IPYTyI0 - CTOJIBKO e pacTBOpa Xjopuaa Meau. OTMETUTh pa3IMyHbIA pe3yibTar
B 000MX ClIydasix: B TO BpeMsl KaKk B MEPBOM MpoOUpKe alFOMUHHUM OCTaeTcsl NOYTH 0€3 N3MEHEHHUs, BO
BTOPOI OH OBICTPO MOKpBIBaeTCA HajieToM Meau. Hanucarh ypaBHeHHE peakuu.

Yenepoo, kpemnuii, onoso, céuney u ux coeounenus.

Iesanb padoThI: 03HAKOMHUTHCS CO CBOWCTBAMH COCTUHEHHH YTIIEpOaa, KPEMHUSI, CBUHIIA U OJIOBA.
Onbit 1. [Toryuenue kapOoHaTOB

B mpobupku HamuBaroT pactBopbl coneit: a) BaCly; 6) ZnSOs; B) FeCls u mpunmBaroT k HUM
pactBop Na,COs. HaOmromaroT ocaxaeHUe BELIECTB M OTMEYAIOT OKPACKY MOJYYEHHBIX OCAIKOB
kapoonara BaCO3 (a), ruapokcokapoonara (ZnOH)2CO3 (6), ruapokcuaa Fe(OH)s ().
OmnbIT 2. TepMuyeckoe pazioxkeHnue KapOOHATOB.

B mratuBe 3aKperuIsIFOT HAKIOHHO OTBEPCTHEM BHH3 CYXYIO MPOOHPKY C Ta300TBOIHOMN
TpyOKoii, momemniatoT B Hee (NH4)2CO3 1 HarpeBatoT. ['a300TBOHYIO TPYOKY OMYCKAIOT B CTAKAHYHK C
u3BectkoBoii Bogoit Ca(OH)2. HabmogaroT moMyTHEHHE pacTBOpA.
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OnpIT 3. [TonyueHre KpEMHUEBOM KUCIOTHI

(Pabora mopx tsaroii!) B npobupky HamuBaroT 3 mi KoHuentpupoBanHoir HCl u 3 M pactBopa
cuinkata Hatpust (pactBopumoro crekina) NaSiOz u nepeMemmBaT pacTBOP CTEKIISTHHOW MaT0YKOH.
[Tomyyaercst KOJUTOUIHBIN PacTBOP — 301 KPEMHUEBOU KUCIOTHI. CoJepKUMOE MPOOMPKU HArpeBaroT,
MPU 3TOM TPOUCXOIUT KOATYJSIUS Telsi U BBIACISACTCS CTYIEHUCTBIA OCAJOK Teiisi KPEeMHHEBOU
KHCJIOTBI.

H3zyuenue ceoticme coeOureHutl 0108a
eab padoTbI: 03HAKOMUTHCSI CO CBOMCTBAMHU COCIMHEHUHN 0JIOBA.
OnoiT 1.

B pactBop SnCl, omyckaroT rpanyiy MeTaJUTMIeCKOro 1uHKa. HaOmoaaioT BhIeIeHHe 0J10Ba Ha
MMOBEPXHOCTHU 1IUHKA.

OnbIT 2.

[Moaxucnsiror pactBop SNCly cepHoii kucnorod u npuimuBaioT pactBop KMnO4. Habnronmaror
M3MEHEHHNE OKPACKH PacTBOpPa BCIEICTBHE BOCCTaHOBIEHUSI HOHOB MNOy.

U3yuenue ceoticme coeouHenuti ceuHya
Lean padoThl: 03HAKOMUTHCS CO CBOMCTBAMU COSAMHEHUN CBUHIIA.
Onmit 1.

K pactBopy arerara cBuHIa npuinBaiot: pazbasinennyo HCI, pazdoasnennyio HoSO4, pacTBopsI
Na2COs, Na S u Kl. Yka3siBaroT BeT 00pa3yonmxcs 0caKkoB.

OngIT 2.

B pacTBOp anerara CBHUHIA OIMyCKAKT TIpaHyslly MCTAJUIMYCCKOI'O IMHUHKA. Ha6mona10T
BBIJICJIICHUEC KPUCTATINIMYCCKOTO CBUMHIIA U3 pacTBOpaA.

OnbIT 3.

K pactBopy amerara cBuHIIa TpHIMBArOT Mo Karuisim pactBop NaOH 10 ocakieHust riapoKcua
ceuHIa. OcaJioK pa3aensAioT Ha JABE YacTH, K OJHOW M3 HUX MPUIMBAIOT B n30bITKe pactBop NaOH,
npyroii — pa3dasnennyio HNO3. HabmonaroT pacrBopenue ocaaka amporepraoro Pb(OH)».

OnpbiT 4.

B mpooupky BHOcsT PbO wu npwimmBaror HemuHoro paszbamienHoit HNOs, mnepemernmBaroT
CTEKJITHHOM Manoukoil u HarpeBatoT. Habmronarot pactBoperue PhO B a30THOM KHcOTE.

A3zom u ezo coeounenus.
Ilesb padoThI: 03HAKOMUTHCS CO CBOMCTBAMH COEIMHEHH a30Ta
Onbrt 1. [Toydyenne ammuaxa
K 4-5 xammsaMm pacTBopa XJopuaa WM cyibpaTa aMMOHHUS MpuJieiiTe paBHBIH 00beM
pa3baBiIeHHOrO pacTBOpa THIpoKcHuaa HaTpus. PactBop cierka moporpeiite. K oTBepcTrio mpoOupku
MOJTHECUTE BIAXKHYIO JIAKMYCOBYIO (YHHBEPCAJIbHYI0) OYMaXXKy WM MOJOCKY (DUIBTPOBAIBHOMN

Oymaru, cMoueHHYI0 (peHonpTanennom. bymaroit He kacaiiTech cTeHOK mpoOupku. Kak m3mMensercs
1BeT Oymaru u nouemy? (KauecTBeHHas peakiius Ha MOH aMMOHHS).

OnpIT 2. BoccTaHOBUTENIBHEIE CBOIICTBA aMMHUAaKa

Buecute B mpobupky 2-3 Kamid pacTBOpa IepMaHraHata Kaimuss W 3-5 Kkameib
KOHILIEHTPUPOBAHHOT'O pacTBOpa ammuaka. [lomyuennyro cmech cierka noporpeite. Kak uzmensercs
OoKpacka pacTBopa? Hamummure ypaBHEHHME peakIMM, Y4YUTHIBAs, YTO AaMMHAK OKHCISAETCS [0
CBOOOJHOIO a30Ta, a IEPMaHIaHaT KaJusl BOCCTAHABIMBAETCS 10 JUOKCHA MapraHia.
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OnpIT 3. OTHOLIEHHE COJIEH aMMOHUS K HarpeBaHUIO

A) INomectuTe B CyXyr NpOoOMPKY HEMHOTO KPUCTAJUIMYECKOTO XJIOPHIa aMMOHHUS U HAarpeuTe
npobupky. OOpaTure BHUMaHue Ha oOpa3oBaHHME OEOr0 HajeTa Ha XOJIOJHBIX CTCHKaX BEpXHEH
gyactu npooupku. CocTaBbTe YpaBHEHUE PEAKIIHH.

b) Bo3bmuTe Ha KOHUMKE HITIATENE HEMHOTO CyJb(aTa aMMOHUS, IPEIBAPUTEIHLHO PACTEPTOro B
CTYIIKE, U BBICBHITIBTE COJIb B CyXyl0 poOupky. [Ipobupky Harpeiite. OOparure BHUMaHUE Ha 3amax,
MOSIBUBLIMIICS BO BpeMmsi HarpeBaHud. [logHecuTe K OTBEPCTHIO MPOOHPKH BIKHYIO JTAKMYCOBYIO
oymaxkky. Uto mpoucxoaut? OcTaBiieecs BEIIECTBO B MPOOMPKE PACTBOPHUTE B BOJE M OIPEICIUTE
XapakTep cpeabl B pacTBope. Hamuimmre ypaBHEHHsS peakiuil pa3iokeHHs cyibdaTa aMMOHHS U
JMICCOLIMAIIMK B PACTBOPE BEILIECTBA, 00PAa30BABIIETOCS B PE3yJIbTATE PA3JIOKEHHS COJIH.

B) B cyxyio mpoOupKy HAchIIbTe HEMHOTO JMXpoMaTra aMMOHHUS. 3aKpemuTe MpPOOHpKY B
IITaTUBE BEPTUKAIBHO, © HEMHOTO Mojorpeiite. Kak Tonbko HauHETCS pa3iokKeHHE COJIHM, HarpeBaHHE
npekpatute. Uto nHabmogaercs? IMeroT 1 3amax mpoayKThl peakiuu pasioxkenus conu? CocTaBbTe
ypaBHEHHE peakluuu. B ueM oTinuue moBeAeHHs TOHM CONM OT COJeH B OMbITaX, MPOJIEIAHHBIX IO
storo. Kakue conu aMMoHMsI paziararorcs og00HO AMXPOMaTy aMMOHUS?

OnbIT 4. ['Maposn3 coneit aMMOHUS

C nomompto pH-uHIUKAaTOpHON OymMaru onpeaenuTe XapakTep cpebl B pacTBOPE XJIOPUIA UITU
cynb(hara aMMoHMS. Hanmummre ypaBHEHUE Peakuu TUAposn3a coiu. ECTh U pa3HUIa B THIPOIU3E
3TUX COJIEH.

Omnbit 5. [Tonyuenue okcuna azota (1)

B npo0Gupky ¢ ra300TBOIHON TPYOKOH MOMECTHUTE HEMHOT'O MEJIKHX CTPYXKEK MU U PUOaBbTE
HECKOJIbKO Kareib pa30aBIeHHON a30THOM KHCHOTH (p = 1,2 T/Mi1). 3akpoiite mpoOUpKy MpoOKor U
cierka ee Harpeiite. OOpaTuTe BHUMaHHE Ha LIBET BBIIENAOIIErocs raza. Yacte raza cobepure B
poOUpKyY HaJl BOJOH, a APYTYIO YacTh MPOIYCTUTE B MPOOUPKY C 5-6 KaruisiMu pacTBopa cyibgara
xenesa (II).

OmnbIT 6. CBOMCTBA a30THOU KUCIOTHL. B3auMoaeiicTBre ¢ MeTallIaMUu

ITomectuTe B NpOOMPKY HEMHOTO IIMHKOBOM NBIIM WIM CTPYKE€K MarHus W TNpuOaBbTe
HECKOJIbKO Karejlb OuyeHb pa30aBiIeHHOW a30THOW KucIOThl. B3Oontaiite cmech. [lo 3amaxy
OIIpeENNTE, KaKoi ra3 Beiaessercs. CocTaBbTE ypaBHEHUE PEAKLIUU.

OnbIT 7. B3auMmoencTsie a30THOW KUCIIOTHI ¢ HEMETaJIaMHU

B dapdopoByro gaiiky HaneiiTe HEMHOTO KOHIICHTPUPOBAHHOM a30THOW KUCIOTHL. [lonoxute B
KHUCJIOTY HEOOIbIION Kycodek cephl. [locTaBuB yaiky Ha acOECTOBYIO CETKY, OCTOPOKHO €€ Harpemure.
Uro wnabmomaercsa? Oxnaaute peaklMOHHYIO cMech. HecKolbko Kamenb CMeCcH IOMECTUTE B
npoOupKy u 100aBbTe 2-3 Karum pacTBopa xjopuaa 6apus. CocTaBbTe YpaBHEHHS pEaKITUil.

OnbIT 8. OKucauTeIbHBIE CBOMCTBA a30THOU KUCIOTHI

K 3-4 xamisim cBeXenmpuUroTOBIEHHOTO pacTBopa cyibdarta xkenesa (II), monkucienHoro kamien
pa30aBIeHHON CepHOW KHCIOTHI, MpuOaBbTe 5-6 Kameiab KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI.
Cwmech Harpeiite 10 Haudana kuneHus. Heckonbko Kamenb MoJydeHHOro pacTBopa pa30aBbTe BOJOM U
n00aBbTe OJIHY KAaIlIIO pacTBOpa poiaHuga aMMoHHMA (kamus). Uro mpoucxoaut? IlpeaBapurenbHO
yOenuTech B TOM, YTO HWCXOJHBIN pacTBOp cyib(dara sxemeza (II), He maeT wunm moYTHM HE HaeT
OKpAIIMBaHUS C POJAHUIOM aMMOHHMSL.

Docghop u e2o coedunenus.
Ilesb padoThI: 03HAKOMHUTHCS CO CBOWCTBAMH coeTuHeHUH pocdopa.
Onsit 1. ['uaponus coneit pochopHOit KUCTOTHI
C moMoIIbI0 YHUBEPCAIbHOM MHAMKATOPHOW OyMaru NmpoBepbTe XapakTep Cpelbl B pacTBOPax
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conmeri NasPOs, Na;HPO4, NaHPOs4. IlomydeHHble OKpacKM WHIUKATOPHOW Oymaru CpaBHUTE C
LBETHOM mmKanoi pH-uHauKaTopHO# Oymaru. Pe3ynbTarhl onbiTa 0OpMHUTE B BHJIE TAOJIUIIBL.

PacTtBop conu pH cpenpl BriBog

NasPO4

Na:HPO4

NaH2PO4

Peakiust 06pa3zoBanusi pacTBOPUMBIX (HochHaToB IMUPOKO UCTIONB3YETCS B AHATMTUICCKONH XUMUN
KaK KaueCTBEHHas peakius Ha pocdar-uoH.

OnwiT 2. O6pazoBanue pocdara sxenesa (111)

K 3-4 xamnsm pactBopa cyibdarta xene3a (I11) mpuneiite 2-3 xammm ponanuaa kanmus KSCN u
HECKOJIbKO Karenb pacTBopa, cozepxkaiero ¢ocdar-uon NaHPOs. Kpacnas okpacka pactBopa
MCYe3aeT B pe3yJIbTaTe TMepexoja poJaHua kKejie3a B MaJopacTBOPUMBIA (ocdaT, nMeromuil cirado-
JKENTHIN [IBET.

OmnbiT 3. O6pa3zoBanue runpodocdara Gapus

K 2-3 kammsm NaxHPO4 mpubaBbTe Heckonbko Kamenb xsopuma Oapus BaCl.. O6pasyercs
oenbiii ocagok BaHPO4, pactBopumsiii B cossinoit HCI u azotHoit kuciore HNO3 u HepacTBOpuMBIi B
yKkcycHol. [IpoBepbTe pacTBOpUMOCTh Ocajka B Kuciaorax. CocTaBbTe ypaBHEHHS peaKlIUi.

OnbiT 4. O6pazoBanue docdara cepedpa.

K 3-4 kamnam pactBopa NaHPOs no6asbre 1-2 karmum pactBopa HutpaTta cepedpa AgGNOs.
Oo6pa3syetcs xentbiii ocanok AQgsPOs4, pacTBopuMBIiA B pa3daBieHHON a3oTHON kuciote HNOs u
pactBope ammuaka NHsOH.

Pazznen 1. O6mas xumusi. Tema 16. p-3aemenTsl u ux coequnenus (V-VIA).
JlaGopaTropuas padora Nel5.p-3s1emenThl u ux coenunenus (V-VIA).

Kucnopoo. Ilepokcuo éodopooa.
Heab padoThl: 03HAKOMUTHCS CO CBOMCTBAMHU KHCIIOPO/Ia ¥ €70 COSTMHEHUHN.
Onpit 1. [Tonydenue u cBoiicTBa KUCIOPOIA
B cyxyto npoOupky moMecTuTe NpudIM3UTEIBHO 2 T IepMaHraHaTa Kajius. YKpenuTe IpooupKy

B JIAIIKE IITAaTHBAa M HarpeuTte ee. Bulaensronuicsa ra3 UCHbITAUTE ¢ MOMOIIBIO TJICIOMIEH JTyYUHKH.
CocTraBbTe ypaBHEHUE PEAKIIMH.

OmnpiT 2. Katanutuyeckoe pa3inoxkeHue nepokcuaa Boaopoia

A) Haneiite B npobupky 8-10 xamens 3%-Horo pactBopa H202 u BHecuTe B TpoOOUpPKY
HECKOJIbKO KpHUCTAJJIOB JIMOKCHIA MapraHila B KayecTBe Karailuzaropa. Beuiensionuiics ras
UCHBITAliTE C NOMOUIbIO Tieromeld ayuynHku. CocTtaBbTe ypaBHeHHE peakuuu. K kakomy Tumy
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMIl OHA OTHOCUTCA?

b) Haneiite B npoOupky 6-7 Kameinb HachIIEHHOTO pacTBOpa JUXpoMara Kalldig M clerka
nojorpeite. JlobaBpTe 2 karm 30%-Horo pacTBopa nepokcuaa Bojgoposa. Ilporcxoaur nouepHenue
pacTBopa 3a cueT 0oOpa3oBaHHsS MPOMEKYTOUHBIX coeauueHuit tuma Ko[CroO7 -H20z]. Yepes 1-2
MHUHYTBI IPOUCXOTUT OypHOE pa3okKeHHE MPOMEKYTOUHBIX COCTUHEHUN C BBIIEICHUEM KHCIOpPOJA.
Buecure B mpobupky Tieroinryto JyduHKy. UYto mpoucxoaut? CocraBbTe ypaBHeHHE peakuuu. K
KaKOMY THILYy OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI OHA OTHOCUTCS?

OnbIT 3. OKHCAUTENBHBIE CBOMCTBA MEPOKCHIA BOAOPOAA
B npoOupky k 3 KaruisiM pacTBOpa MOJua Kallus pubaBbTe 2 Karid pa30aBIeHHOTO pacTBOpa
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CEpPHOI KMCIIOTHI M 3aTeM MO KamuisiM npubdasinsiite pactBop H202 10 mosiBIeHUs XKenToil OKpacKH.
O6pa3oBanue iio71a cTaHOBUTHCS O0Jiee 3aMETHBIM, €CIIM K PacTBOPY B MpoOUpKe 100aBUTh HECKOJIBKO
Kareib OPraHMYeCKOTO0 PacTBOPHUTENS MM HECKOJBKO Kalleslb KpaxmajbHOro kieiicrepa. CocraBbre
yYpaBHEHHE PEaKLIUU.

OmnbiT 4. BoccTaHOBUTEIBHBIE CBOMCTBA MEPOKCH/IA BOJOPOIA

A) B mpobupky BHecute 2-3 Karu pacTBOpa MepMaHraHarta Kanus U 2-3 Karuiy pa30aBiIeHHOTO
pacTBOpa CEpHON KHUCIIOTHI. 3aTeM K IOIy4EHHOMY B MPOOMPKE pacTBOpPY 100aBbTE HECKOJIBKO Kallellb
pacTBOpa MEPOKCUIA BOJOPOIA 10 U3MEHEHHUSI OKPACKU PacTBOpa. BhIIENSIOMNICS ra3 UCOBITANTE C
MOMOILBIO TIIetolIel TydnHKU. CocTaBbTe ypaBHEHHE PEAKLIUU.

b) K 4-5 kammsim pacTtBopa HHTpaTa cepebpa m00aBbTE€ IO KalllsiM pacTBOP aMMHUakKa Ji0
pacTtBopeHusi oOpasoBaBiueiicss MyTH. K momydyeHHOMY pacTBopy mpuOaBbTe MO KarusiM 3%-HbIH
pacTBOp NEpOKCHJIAa BOJOPOa. 3alUIIUTE HAOIIOICHHUS U COCTaBbTE YPAaBHEHUS PEaKLUi.

Cepa u ee coeounenus.
Leab padoThl: 03HAKOMUTHCS CO CBOMCTBAMU CEPHI M €€ COCTUHEHUH.
OmnbiT 1. BoccTaHOBUTEIBHBIE CBOWCTBA CEPBI

Tsra! B mpobupky Hanelte 1-2 Ml KOHIIEHTPUPOBAHHOTO PACTBOPA a30THOM KUCIOTHI U BHECHUTE
B IIpoOMpKY HeOonbLIoH Kycodek cepbl. Conaepxkumoe MpoOMpPKH Harpeiire. A30THas KUCIIOTa IpU
3TOM BOCCTaHaBIMBaeTcs 10 okcupaa azora (II), a cepa okucnsercs 1o cynbdar-uoHa, KOTOPHIA MOKHO
JIeTKO 0OHApY>XUTh, J00ABUB K MOJYyYEHHOMY PAaCTBOPY HECKOJIBKO Karlellb pacTBOpa XJIopuaa Oapusl.
CocraBbTe ypaBHEHUS pEaKIMii OKUCIICHUS cepbl 1 0OHApYKEeHUs Cynb(dar-rHoHa.

OmnbiT 2. BoccTaHOBUTEIBHBIE CBOMCTBA CEPOBOAOPOIA.

B npoOupky BHecuTe 1o 2-3 Karuim pacTBopa:

a) mepMaHraHarta kanusi, 0) Iuxpomara KaJus.

B mpobupky nob6aBpTe mo 2-3 Kamim pa30aBiI€HHON CEpHOM KHUCIOThl M HECKOJIBbKO Kareib
pacTBopa cyib(ua HaTpUs 10 U3MEHEHUsI OKpacku pacTBopa. CocTaBbTe ypaBHEHHE PEAKIINU.

OmnbIT 3. BoccTaHoBHTENbHBIE CBOMCTBA pacTBOpa JUOKCHIA CEPBI U CYIb(UTA HATPUS

A) B npobupky Haneiite mo 2-3 kamim pacTBOpa AMXpoMara Kajius M pa30aBIeHHOW cepHOU
kucnoTel. K cmecu 100aBbTe HECKOJIBKO Kaleidb pacTBOpa CEPHHUCTON KHCIOTHI WM HECKOJIBKO
KpUCTaIOB cylbpuTta HaTpus. OTMeTbTe M3MEHEHME IBeTa pacTBopa. Kakue cBoiicTBa MposiBiseT
CEepHUCTasl KHCIIOTa WM ee coidb B 3ToM peakuuun? CocTaBbTe€ YypaBHEHUE OKHUCIUTEIbHO-
BOCCTaHOBUTENBHOM peakiuu. (JlaHHAs peakius MOXKeT CIY’KHTh peaKiuel oTkpbiTus noHa SOz® B
OTCYTCTBHUH JIPYTUX BOCCTAHOBUTENEH).

b) B mpobupky ¢ 3-5 xarmissMu pacTBOpa CEpHHCTON KUCIIOTHI WM CyJlb(QUTa HATpUs 100aBbTE
HECKOJIbKO Karenb 3%-Horo pacTBopa MNepokcuaa Bojopona. KakuM o0pa3oM MOXKHO JI0Ka3aTh
npucytcTere nona SO4% B mpoaykTax peakrun? CocTaBbTe ypaBHEHHE PEAKIIHHL.

OnbiT 4. PaznuuHas pacTBOPUMOCTH Cyib(huTa u cynbdara 6apus B kuciore. OOHapykeHHue Ccynbdar-
HOHA

B onny mpoGupky BHecuTe 2-3 Kamid pacTBopa cyib(ara HaTpus, B JIpYryloo — 2-3 Karu
pactBopa cyibpuTa HaTpus. B 06e npobupku nodasbte 1-2 Kamin pactBopa xjaopuaa Oapus. B obenx
M npoOupKax BblmagaeT ocagok? JlobaBeTe B 00e mpoOupku mo 2-3 Kariu pa3z0aBiieHHON a30THOM
(constHOM) KUCHOTHL. OOBsiICHUTE Hab01aeMble siBJeHHs. COCTaBbTE YPaBHEHUS PEAKIMM MOTydeHus
cyibdara u cynbhuTa 6apusi 1 pacTBOPEHUS MOCIEIHEr0 B KUCIOTE.

Pazoen 1. Oowasn xumusn. Tema 17. p-anemenmeut u ux coeounenus V11A-Vlilla.
JlabGopaTopHas padora Nel6.p-3;1emenTsI M NX coequHennst VIIA.
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Tanozenwvt u ux coeounenus.
eab padoThbl: 03HAKOMUTHCSI CO CBOMCTBAMU TaJIOTEHOB M UX COCIMHEHUN.
Omnpit 1. [Tonyuenue xmaopa

[To 3amanuto mpenogaBatesnss B NPOOUPKY BHECUTE HECKOJIBKO KPUCTAJUIMKOB JTUXpOMAaTa Kajaus
(naMokcuaa Maprasiia Wi AUOKCHIA CBUHIA) U J00aBbTE 2-3 KalulM KOHIICHTPUPOBAHHOM COJSTHOM
KUCIOThl. Ecnmu peakiusi mpoTekaeT HEJOCTaTOYHO AaKTHUBHO, COACPKUMOE MPOOUPKU OCTOPOKHO
Harpeiite. OTMETbTE [IBET 0OPa3yIOMIETrocs ra3a U UCIBITAWTE ero JeicTBre Ha OyMaXkKy, CMOYCHHYIO
pacTBopoM noauja Kanus. Hanmummre ypaBHEHHSI COOTBETCTBYIOIIMX PEaKIIHA.

OnpIT 2. [TomyyeHnue u cBOMCTBa XJIOPOBOAOPOAA

B npoOupky ¢ razooTBogHONH TpyOKoH MoMecTUTe HEeOOJIbIIOE KOJIMYECTBO CyXOro XJIOpHUAa
HaTpUsl, IPUJIEHTEe MO KaIulsIM KOHUEHTPUPOBAHHYIO CEpHYIO KHUCHIOTY. COIepKUMOE MOYKHO ClIerKa
HarpeTb. Belaensdromuiics XJIOpOBOLOPOA IPOIYCTUTE 4epe3 BOAY, HAXOIALIYIOCS B CTaKaHE WU
KoJsioe (TpyOKy, 110 KOTOPOii UAET TOK XJIOPOBOAOPO/IA ACPKUTE HaJl TOBEPXHOCTHIO BOABI). [IpoBephTe
JIeWCTBUE BBIJICJISAIONIETOCS Ta3a Ha BIAXKHYIO CHHIOIO JIAKMYCOBYIO OyMmary, a Takke Ha IOJIOCKY
GUIBTPOBANBHON OyMaru, CMOUYEHHOW pO30BBIM pAacTBOPOM IME€pMaHTraHata Kaius. bynmer mm
BBIJICJIATECS  XJIOPOBOJOPOJ TPU B3aUMOJCHCTBUU XJIOpHJA HATpus C pa30aBICHHOH CEepHOM
KHCIIOTON?

B Tpu npoGupku Haneiire mo 5-6 kamenpb MOJy4€HHOIO pacTBOpa XJopoBojpopona. B onny
npoOupKy mo6aBpTe 1-2 Karum JIakMyca WM METHUJIOpPAaHXa, BO BTOPYIO — KyCOYeK MarHusi (Wid
LIMHKA), B TPEThIO — PaCTBOP HUTpaTa cepedpa.

OOBsicHUTE Ha6J'IIOI[aeMbIe SIBJICHUS U COCTABbTC COOTBCTCTBYIOIINUEC YPABHCHUSA pCaKHHﬁ.
OnpIT 3. BoccranoBurenbHas akTUBHOCTD rajJorcHua-uoOHOB

A) IlomectuTe B OAHY NMPOOUPKY HECKOIBKO KPUCTAIIIOB OpoMHU/Ia Kamus, a B JPYTYI0 — HOAM/IA
kamus. B kaxayro npobupky no0aBbTe Mo 2-3 KamiM KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI.
OOpatuTe BHMMaHHME Ha I[BET W 3amax MOPOAYKTOB oOeux peakuuid. Ha ocHOBaHWMU 3TOro o
MPEABIYIIETO OMBITOB CPABHUTE BOCCTAHOBUTEIBHYIO aKTMBHOCTH XJIOPOBOJOpPOAa, OPOMOBOIOPO/Ia
n MonoBoaopona. CocTaBbT€ YpaBHEHHUS COOTBETCTBYIOIIMX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

b) B tpu npobupku BHecute 1o 2-4 Karumm AUXpoMaTta Kajus, MOJKHUCICHHOTO pacTBOPOM 2 H
cepHoil kucnothl (1-2 kamun). Jlo6aBeTe 1Mo 2-3 Kariy B MEepBYIO MPOOUPKY pacTBOpa MOAMJIA KU,
BO BTOPYIO — CTOJIBKO JK€ Kakoro-nm0o OpomMuga W B TPEThIO — XJIOpHAAa HaTpus. PacTBOpbI
nepeMeniaiTe 4ucTod CTEKJISIHHOM Nanoykod. B Kakom cllydae BOCCTAHOBJIEHHE IUXpoMara He
npou3onuio. HamucaTte ypaBHEHMs] TPOTEKAIONIUX PEAKIUW, YYUTBIBas, YTO JUXPOMAT Kajus,
BOCCTAaHAaBIIMBAasACh, epexoauT B cyibdaT xpoma (111). Kak n3mensiace npu 3ToM cTeneHb OKUCICHUS
COOTBETCTBYIOMIMX TayioreHoB? UTo mpu 3TOM HabOII0/1a710Ch?

B) Ilponenaiite onbIT, aHAJIOTMYHBINA OMBITY 0), 3aMEHHUB PAcTBOP AUXPOMATa KalHsl PaCTBOPOM
xnopuna sxenesa (l1). YUro nabmoganmu? B kakom ciydae MpPOU3ONLIO BOCCTAaHOBIEHUE XJIOPUAA
JKeje3a M COOTBETCTBEHHO OKHCIICHHE TayioreHa. Kak M3MeHseTcs BOCCTAHOBUTEIbHAS CITOCOOHOCTh
OTpHUIATENILHBIX HOHOB TaJIOTEHOB?

OnpbiT 4. KauecTBCHHBIC PCaKkMK Ha TaJIOTCHUI-NOHBI

B tpu npoOupku moMectute mo 3-5 Kameib pacTBOPOB COJIEH: B MEPBYIO MPOOUPKY — XJIOpHUAA
HaTpHsI, BO BTOPYIO — OpOMHIa Kajusi, B TPEThIO — HOIUa Kaus. B kaxyro mpoOoupky mobdasere 1-2
KaIlTi pacTBOpa HUTparTa cepedpa 10 BHIMAJACHUS XapaKTEPHBIX TBOPOKUCTHIX OCATKOB T'aJIOTEHUIIOB
cepebpa. OTMETHTE IIBET OCAIKOB M COCTaBHTE MOJICKYJISIPHBIC U HOHHBIE YPABHECHUSI PEaAKITHI.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB
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Jauub1it Bug paboTsl He ipeaycMoTpeH YII
9. MEPEYEHDb BOIIPOCOB K DK3AMEHY (BAUETY)

1. OcHOBHBIE KJIACCBI HEOPraHWYECKUX coeAuHeHud. Oxcuapl U ocHoBaHMA. [IpuHLMIBI
KJ1accu()UKALUU, XUMHUUECKUE CBOMCTBA M CIIOCOOBI OTy4YeHHUs. B3aUMOCBSI3b CTPYKTYPBI OKCHJIOB OT
BaJICHTHOCTH 3JIEMEHTOB U MX PACIOJI0KEHNE B IEPUOAUUYECKON CHCTEME.

2. OCHOBHBIEC 3aKOHBI U MOHATHS XMMUU (3aKOH COXPAHEHHUS MacChl U YHEPTUH, 3aKOH IOCTOSHCTBA
COCTaBa M KpaTHBIX OTHOILICHMH, 3aKOH SKBHUBAJIECHTOB). MoOyb - KOJIMYECTBA BELIECTBA. 3aKOH
ABaraapo u ero CieACTBHUS.

3. Kucnorel u comu. IlpuHnunsl knaccupukanuy. XUMHUECKUE CBOWCTBA M CIIOCOOBI MOJIYyYEHUS
couen.

4. ArtomHo-MouiekyJisipHOe yueHue. Teopust Pesepdopaa, e€ nocrouHcTa u Hepoctatku. KBantoBas
teopus atoma H. bopa, OCHOBHBIE ITOJIOKEHUS, JOCTOMHCTBA U HEJOCTATKHU.

5. IIpuHUMIBI 3a1I0JHEHUS] ATOMHBIX OpOUTaIEH.

6. Ilepuomnyeckmii 3akoH W mepuoguueckas cucrema siemeHToB J[.M. MenpeneeBa. Mcropus u
STarnbl CO3AaHHUS.

7. TlapameTpsl aTOMa M IEPUOAUYHOCTb UX U3MEHEHMS B IIPEJiesiaX CUCTEMbI JJIEMEHTOB.

8. 3akoH coxpaHEHHUS MacChl U PHEPTUH, €T0 3HAUEHUE B XMMHUYECKHX pacyeTax. 3aKOH MOCTOSHCTBA
COCTaBa U KPAaTHBIX OTHOLICHUH.

9. 3akoH ABOraipo # €ro CJIeICTBUSA. 3aKOH YKBHBAJICHTOB.

10. Xumuueckast CBA3b M CTPOCHHE MOJIEKYJ. MeToa BaJEHTHBIX CBs3eil, €ro JOCTOMHCTBA U
HEJO0CTaTKH.

11. Merton MonekyspHbIX opOuTaneil. Ero 1ocToMHCTBa M HEIOCTATKH.

12. MexaHu3Mbl 00pa30BaHMs XUMUYECKOH CBSI3H.

13. KoBasieHTHas1 CBS3b.

14. NonHas cBs3b.

15. Merannuyeckas CBSI3b.

16. MexmonekyispHoe B3aumoeiicteue. [Ipupoma Ban-nep-BaanscoBsix cui.

17. TlepBbiii  3akoH  TepmoauHamMuku [loHstue osHranbnug. [IpuHIUOBL  pacyeTa  3TOrO
TEPMOJUHAMHYECKOI0 TapaMeTpa MPUMEHUTENbHO K XUMUYECKUM CHCTEMaM.

18. Bropoii 3akoH  TepmoauHamuku. [lonsrtue oSHTponus. IlpuHnumsl  pacuera  3TOrO
TEPMOJUHAMHUYECKOI0 TapaMeTpa MPUMEHUTENBHO K XUMUYECKUM CHCTEMaM.

19. CBoGonnass »Hepruss ['mb0Oca, Kak KpUTEPHH OLIEHKM BO3MOXHOCTH CaMOIPOU3BOJILHOTO
MPOTEKAHNUS XUMHUYECKHUX MPOIIECCOB.

20. 3akoH AEWUCTBYIOIMX Macc. 3aBUCUMOCTh CKOPOCTH XUMHMUYECKOW PEaKLUUU OT KOHLEHTpAlUHU U
MIPUPO/IBI pEarupyroIINX BEIIECTB.

21. Dueprus aktuBauuu. [ToHsTHE aKTUBHPOBAaHHBINA KoMILIekc. 3akoH Bant-T'odda. Karamus.

22. Xummueckoe paBHoBecue. [Ipuanum Jle-Illatense. KoHcTaHTa paBHOBECHS KaK KPUTEPHUI OICHKH
OJIHOCTOPOHHET0 IPOTEKAHUS XUMHUUYECKOTO MpoLiecca.

23. O0mas Teopus pacTBOpOB U pacTBopuTeieid. CrocoObl BRIpaKEHHUS KOHIIEHTPAIMH PACTBOPOB.
[lonsTe pacTBOpUMOCTb. PacTBOpUMOCTH Tra30B B KHAKOCTAX, 3akoH I'eHpu. Bzanmuas
PacTBOPUMOCTD KHUAKOCTEH, OHATHE KOHCTAHTHI paclpeaeeHusl.

24. Tuddyszus u ocmoc. 3akon Baut-T'odda.

25. T'uOpuau3anusi aTOMHBIX opOuTanei. Tunsl ruOpumu3anun. [IpocTpaHCTBEHHOE paCIONOKEHUE
TUOPUIHBIX ATOMHBIX OpOUTAJIEH.

26. OCHOBHBIC  TNPHWHIMWITBI  KJIACCH(PHUKAIMKA  pacTBOpUTENeH  (MOJSIPHOCTh, HMOHH3HPYIOIIAs
CIOCOOHOCTH, KUCIOTHOCTD U T.JI.).

27. TeopHs FIMEKTPOIUTHICCKON TUCCOIIUAITIH.

28. KucI0Thl M OCHOBaHMS C TOYKU 3PEHUS TEOPUH ANIEKTPOIUTUYECKON TUCCOIMAaLUU AppeHuyca,
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teopuu bpencrena u Jloypu, s3nekTpoHHou Teopuu JIprouca.

29. CunbHbIe U cadble SJEKTPOIUTHI. J[MHAMUYecKkoe paBHOBECHE B PaCTBOPAX.

30. MoHHBIC peakiyu B pacTBOpax.

31. Ilpou3BeneHNEe paCTBOPUMOCTH.

32. VlonHoe npousBeeHNUE BOIbI, BOJOPOIHBIN 1MOKa3aTeb.

33. T'uaponus coei.

34. bydepnoe neiictBue. bydepHbie pacTBOPBHI.

35. KommiekcHble coeuaenus. O0mas xapakrepuctuka. [IoHsITHEe KOOpIUHAIIMOHHAS CBSI3b.

36. Teopus KOMIUIEKCHBIX coeHeHU A. BepHepa.

37. IIpocTpaHCTBEHHOE CTPOCHHUE U U30MEPHSI KOMITJICKCHBIX COSTMHCHHM.

38. Metox BaneHTHBIX CBs3€ll B OIMMCAHUNA KOMIUIEKCHBIX COEANHEHUI.

39. PacTBopsI HEdteKTpoauTOB. OO0IIast XapaKTepUCTHKA.

40. Kurnienue u 3amep3aHue pacTBOpOB U pacTtBopureneil. [lepsriii u BTopoii 3akoH Payrs.

41. OKucauTenbHO-BOCCTAaHOBUTEIbHBIE IIpoLiecCchl. CTENEHb OKUCICHHUS U CTPOEHUE aTOMa 3JIEMEHTA.
42. Knaccudukaiusi OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

43. CriocoObl  pacCcTaHOBKK KOI(PPUIIMCHTOB B OKHCIUTECIbHO—BOCCTAHOBHUTEIBHBIX —PEAKIIUX.
MeTo1b1 371EKTPOHHOTO OajlaHCa M MOHHO-3JIE€KTPOHHBIM.

44. Kaxymascs u 3pdextuBHas KoHIeHTpalus. [[oHsITHe aKTUBHOCTH.

45. buosornueckasl poJib BAKHEHUITNX COCTMHEHUI BOJIOPO/Ia U MX IPUMECHECHUE B MEIUIIHHE.

46. JluctunnupoBaHHas Boja - papMaKOIeHHBIN penapar.

47. Ilepokcuy Bogoposa.

48. I'uapoKCUITBbHBINA paIuKal U €ro B3aUMOJICHCTBIE ¢ OMOOPraHUYECKIMHE BEIIECTBAMHU.

49. 3amuTa a’pOoOHBIX KJIETOK OT TOYCHYHOTO BO3JCHCTBUS CBOOOTHBIX PaJWKAIOB NPU y4acTUH
(dbepMeHTOB (KaTalsiasbl, CylepOKCUIINCMYTa3bI).

50. enounbie MeTamuibl. buorenHoe aeticteue. [IpuMeHerne B MeTUIIHE.

51. Illeno4HO-3eMeNbHBIE METAUIBI (MarHUi, KalblUNA, CTPOHIIMIA, Oapuil). AHTAarOHU3M JEHCTBHSL.
52. KoMIUIeKCHBIE COSTUHEHUS MarHusi M UX POJib B KU3HEIEATSIIBHOCTH PACTUTEIBHBIX M )KHBOTHBIX
OpPTraHHU3MOB.

53. CuHepru3M MOHOB MarHus ¥ MapraHiia B aKTUBAIIMH HEKOTOPHIX ()ePMEHTOB.

54. bapus cynbgaT kak GpapMakoneilHblii mpenapar.

55. Coenunenus menu, cepedpa, LMHKA, KaaMWsl, PTyTH, THTaHa, BaHAAWSA, Xpoma, MOJUOcHA,
Maprasia, >kenesa, kooanbTa U HUKEJIs.

56. O0mIne cBOMCTBA, 3aBUCUMOCTh XUMHYECKHUX CBOMCTB OT CBOMCTB aTOMOB.

57. Merannnyeckue cBoiicTBa d-3J€MEHTOB

58. 3aBHCUMOCTH CBOHCTB COCTUHEHUI d-3JIEMEHTOB OT CTEIICHU OKHCIICHUS aTOMa B COSAMHCHHUSIX.
59. Kommuiekcoobpa3zoBanue ¢ OMOTeHHBIMU JUraHiaMu. buokiacrepsl.

60. Bbuonornyeckas poJib, TPUMEHEHHUE B MEIMIIMHE OMOKJIACTEPOB.

61. BaxxHeiilue TUITBI peakluii B OpraHU3Me C y4acTHeM MeTaio(hepMeHTOB.

62. XuMH3M JICHCTBHS BOKHBIX JICKAPCTBEHHBIX TPEIIapaToB.

63. [IporHo3upoBaHre TOKCUYHOCTH JEHCTBUS COSAMHEHU d-2JIEMEHTOB.

64. bop. OCHOBHBIE XUMUYECKHE CBOHCTBA.

65. Coenuuenust 6opa. AHTUCENITUYECKHE CBOMCTBA OOPHOM KHCIOTHI.

66. ®apmakoorHIecKoe JecTBUs TeTpabopaTa HATPHSI.

67. Coenuuenus amoMuHUSL. AM(OTEPHOCTD.

68. dapmakoIOTHYECKOE JICHCTBUE COJICH aTFOMUHUS.

69. Bo3zeiicTBrue noHA aTIOMUHUS Ha epMEHTATHBHBIE TIPOIIECCHI.

70. Konnerrpanus 60pa ¥ aJlOMHUHHS B OpTaHU3ME.

71. OcHOBa TOKCHYECKOTO ACHCTBUSI TaJHsl, CHHEPTU3M HOHOB TaJHs U KA.

72. YHHUKaIIbHBIE CBOMCTBA yriiepoa. Okcuabl yriiepoa. TokcHaHOe ASHCTBHE yTapHOTO rasa.

73. IlpumeneHue kapOOHATOB B Ka4eCTBE aHTAIIUIHBIX CPEJICTB
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74. KpeMHMI, KOHLEHTpalMUs KPEMHHUsI B opraHax M TKaHsx. CoeIMHEHMs] KPEMHHUS C KHUCIOPOAOM.
Cunukarsl.

75. Onoo. [Ipumenenue Gpropuia 010Ba Kak CpeAcTBa NPOTUB KapHueca 3y0oB.

76. XuMuuecKkasi peakiysi B OCHOBE TOKCHYECKOT0 JeHCTBHS HOHA CBHHIIA.

77. Azot. Kpyrosoport azora B npupojie. Kecconnas 60Jie3Hb.

78. Bogopoanbie coeaunenust azora. Colm aMMOHHUS U UX NPUMEHEHHE B KaueCTBE MOYETOHHOTO
CpeAcTBa.

79. Oxcunpl a3ota. [IpuMeHeHne B KauecTBe CPEACTB ISl HAPKO3A.

80. Tokcuyeckoe AeCTBUE HUTPUTOB.

81. ®ocop. Amnorponus. Tokcuanocts 6emoro pocdopa.

82. Okcunpl hochopa. Koopaunarmonnsie hopmyiisl pocdopuctoit, opTohochopHON KUCIOT.

83. Makpospruueckue cBszu pochopa. DochoTHYKICOTHABI. AJCHUIOBAs CHCTEMA.

84. MbiuibsK, cypbMa, BUCMYT. ToKCcHUecKoe JefcTBUE MBIIIbSKA Ha )KUBbIE OPraHU3MBI.

85. CuHeprusM JIeHCTBHS MBIIIBSIKA H CYPbMBI.

86. Coenuuenust BUCMyTa (BUCMYTa HUTPAT) Kak (hapMaKOMEHHbIN mpenapar.

87. Kucnopon. Amtorponusi. O30H. [IpuMeHeHre 030HA )11 CTEPUITU3AIIAN BOJIBI.

88. AspoOHBIEe IPOIIECCHI B KHUBBIX Oprann3Max. [lonsrue 06 okucnuTeTsHOM (ochHOpUITUPOBAHUH.
89. buosiornueckas posib OKCUT€HUJIbHBIX KOMILIEKCOB.

90. Cepa. bruosiornuecku BaxxHbIC CEPOCOICPIKAIINE COSTMHCHHUS.

91. I[IpumeHeHue cepsl IS JI€YSHUs KOXKHBIX 3a00JIeBaHUI.

92. TokcuyHOE ACHCTBHE CEPOBOOPO/IA HA OPTaHU3M.

93. Tuoncoxaepxkamiue GEepMEHTHI.

94. KucinopoaHble COeTUHEHHUS CEPBI.

95. MexaHu3M NPOTHMBOTOKCHYECKOTO  JECWCTBUS  THOCYJdbpaTa HaTpus IpU  OTPABICHUU
COCMHEHUSIMH PTYTH, CBUHIIA, CHHUJIBHON KHCIIOTHI.

96. [IpumeHeHMe coseil cepHOM KMCIOThI B METUIIMHCKON MpaKTHKeE.

97. Cenen. bwuonornyeckas ponp ceneHa. KoHIeHTpamusi celeHa B OpraHax H — TKaHAX.
Cenenocopeprxamiye GepMeHTHI.

98. I'anorensl. CoiicTBa. CTENEHN OKHCIICHHUS.

99. Xnop. Kucnoponconepxamue coequHeHus Xjopa. XJopHas Bojaa. baxtepununHoe H
oTOeNnMBaroIlee CBOMCTBO XJIOPHOM BOJIbI. [ MITOXITOPUTHI.

100.I"'anorenoBogopoanbie kucioTel. CossiHasg KUCIOTa U ee Ouonoruyeckass poib. Colu cossiHOM
KUCIOThL. DU3NONOTMYECKUN PACTBOP.

101.buonoruueckas poib raloreHoB (xjaopa, pTopa, Hoaa).

102.ITpumeHeHne HEOPTaHUYECKUX COSTMHEHH TaJIOTeHOB.

103.Tokcuueckoe neiictBue GTOPUI-MOHOB HA OPTraHU3M.

104.KoMIieKCHBIE COeTMHEHHS XJI0pa KaK MPOTHBOPAKOBBIE MPETIapaThl.

105.PactBop Jlroromns. Ilpumenenue HoacoiepikKalux IpernaparoB MNpU JICUeHUH 3a00JeBaHUM
IIIATOBUIHOMN JKEJIE3EL.

106.dropua HATpuUs KaK COCTaBHAs 4aCTh 3yOHBIX MACT.

107.KoHmeHTpaIys raloreHOB B OpraHU3Me.

108.00mas xapakrepuctika. Puzndeckue 1 XuMUYECKUe CBOMCTBA 01aropoJHbIX ra3oB. CoenHeHHs
OyraropoHBIX Ta30B. [IpuMeHeHne 61aropoAHBIX Ta30B B MEAUITUHE.

10. CAMOCTOSATEJIBHAS PABOTA OBYYAIOLIIUXCS

dopma 00ydeHHsT OUHAs

dopma A Crpanuna 43u3 47



MunuctepcTBo 06pa3oBanus U Hayku PO
o o Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET
®-Paboyas mporpamma 1o JUCHHUIUINHE
Hazsanue pa3nenoB u Bun camoctostenpHON paboThI O6bem | Dopma KOHTPOIS
TEM B yacax
Pazgen 1. O6mas xumus
Tema 1,2,3,4. Llenu u 15 |Ompoc, Tect, oTyer

3aJa4yu XHUMUH.
Crpoenue aroma
Ilepuognyeckuii 3aKkoH

e 1popaboTKa y4eOHOro MaTepuaa;
® [IOJIrOTOBKA K TECTHPOBAHUIO;
® IIOJIrOTOBKA K CAa4e IK3aMeHa.

10 J1a00paTOPHOA
pabore

u HEePHOIUYECKAs
cucTeMa JLA.
MengeneeBa B CBETE
TEOPUHU CTPOEHHS
aromMa.  XuUMHYECKas
CBSI3b W CTPOCHHE
MOJIEKYJIL.
Tema 5, 6. OcHOBHI| Hpopa60TKa yqe6H0r0 Marepuaia, 8 OHpOC, TCCT, OTUYCT
XMMH1ECKOH ® IIOATNOTOBKA K TECTUPOBAHMUIO; 1o J1a00paTOPHOI
TCPMOAMHAMHKH. MOATOTOBKA K C/1aue HK3aMeHa. pabote
XuMudecKass KHHETHKA
U paBHOBECHE.
Tema 7,8,9,10. Teopml ° Hpopa60TKa yqe6H0ro marepuana, 20 OHpOC, TECT, OTUCT
pacTsopos 1 e TOArOTOBKA K TECTUPOBAHMUIO; 1o J1a00paTOPHOI
PaCTBOPUTCIICH. MOArOTOBKA K CAaue SK3aMeHa. pabore
KonnuratuBabie
CBOWCTBa PacTBOPOB.
PactBopsl
3JIEKTPOJIUTOB.
Bonopoansriit
nokasaresb. [uaponus
CoTei. Bydepnsie
pacTBOpHI
Tema 1. ¢ mpopaboTKa yueOGHOrO MaTepHana; 4 |Onpoc, TecT, OTUET
OxucnurensHo- ® [I0JrOTOBKA K TECTUPOBAHUIO; 1o 1abopaTopHOi
BOCCTAHOBHTCIILHBIC o nroToBKa K caue HK3aMeHa. pabore
peaknuu
Tema 12.  Teopus| e . mpopaGoTka y4eOHOTO MaTepHaa; 4 |Onpoc, TecT, OTUET
KOMIIIIEKCHBIX * I[IOJArOTOBKA K TECTHPOBAHHIO; 10 J1a00paToOpHOi
COCANHCHHH. HOJrOTOBKA K Ca4ye dK3aMEHa. pabore
Pasznen 2. Heopranunueckas xumust
Tema 13. S-pjieMeHTHI| o npopaﬁoTKa yqe6H0r0 MaTepuaa; 5 OHpOC, TECT, OTYET
1 MX COCIMHCHNAL. ® TIOATOTOBKA K TECTUPOBAHHMIO; 110 J1abopaTopHOM
MOJIrOTOBKA K claue dK3aMeHa. pabore
Tema 14. d-aneMeHTHI| o Hpopa60TKa yqe6Hor0 Marepuana; 7 OHpOC, TECT, OTUECT
1 MX COCANHCHUS. ® IOATOTOBKA K TECTUPOBAHHUIO; 1o 1abopaTopHOi
HOJTOTOBKA K ClIaue SK3aMcHa. pabore
Tema 15. P-DJIEMCHTEHI| o Hpopa60TKa yqe6H0ro MaTepHana; 9 OHpOC, TECT, OTUECT
u ux coemuenns (Hl- o yoxroroBka K TecTupoBanmio; 1o 1abopaTopHOi
IVA). MMOATOTOBKA K CJaue dK3aMeHa. pabore
Tema 16. p-aneMeHTHl| o npopa60TKa yqe6H0ro MaTepuaa; 9 OHpOC, TECT, OTUYET
u ux coenunenus (V- o 1104r0TOBKA K TECTHPOBAHHIO; 110 J1abOpaTOPHOM
VIA). MMOJITOTOBKA K Cc/1ade DK3aMeHa. pabore
Tema 17. p-anemeHTHI 9 |Omnpoc, Tect, OTUET

n ux COCOUHCHUA

e 1popaboTka yueOHOro MaTepuana;
® [IOJIrOTOBKA K TECTHPOBAHUIO;

o JIa0OpaTOPHOM
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VIIA MOATOTOBKA K CIAaUe DK3aMEHA. pabote
Hroro 90

11. YYHEBHO-METOAUYECKOE U UH®OPMALINOHHOE OBECIIEYEHUE
AN CHUITINHBI
a) CniMcok peKoMeH1yeMoii JIuTepaTypbl

OcHoBHas:
. O01mas 1 HeopraHUyeckass XuMus Ui METUKOB U (papMaIieBTOB : Y4eOHUK M MPAKTUKYM JUIsl By30B
/ B. B. Herpeb6eukwuii [u np.] ; mox obmieii penaknueit B. B. Herpebeuxkoro, 1. 10. benasuna, B. I1.
CepreeBoii. — Mocksa : U3marensctBo FOpaiit, 2020. — 357 c. — (Bwicmee o6pa3oBaHue). —
ISBN 978-5-534-00323-9. — Tekcr : oanektponssii // DBC HOpaiir [caiiT]. — URL:
https://urait.ru/bcode/450276
. I'muaka, H. JI. O6mas xumus B 2 T. Tom 1 : yuebnuk mist By3oB / H. JI. 'nueKa ; mox penakmueit
B. A. [TonikoBa, A. B. babkoBa. — 20-¢ u3a., nmepepad. u gon. — Mocksa : MznarensctBo FOpaiiT,
2022. — 353 ¢. — (Bwicmee oopazosanue). — ISBN 978-5-9916-9353-0. — TekcT : 2MeKTpOHHBIN
// Obpa3zoBarenbHas wiatdopma lOpaiir [caiit]. — URL: https://urait.ru/bcode/490493
. I'muuka, H. JI. O6mas xumus B 2 T. Tom 2 : yuebnuk it By30B / H. JI. 'ueKa ; mox penakmueit
B. A. [TonikoBa, A. B. babkoBa. — 20-¢ u3a., nmepepad. u gon. — Mocksa : MznarensctBo FOpaiiT,
2022. — 379 ¢. — (Bwicmee oopazosanne). — ISBN 978-5-9916-9355-4. — TekcT : 2MeKTPOHHBIN
// ObpazoBarenbHas iatdpopma lOpaiir [caiit]. — URL: https://urait.ru/bcode/490494
JlonmostHUTEIbHAS:
. CyBopoB, A. B. OOmias u Heopranuueckas xumus. Bonpocsl u 3agaun : yue6Hoe mocobdue ams
By30B / A. B. CyBopos, A. b. Hukonbckuii. — 2-¢ u3n., ucnp. u nomn. — Mocksa : M31aTenscTBo
HOpaiit, 2023. — 308 c. — (Bricuiee obOpazoBanue). — ISBN 978-5-534-07902-9. — Tekcr :
AIIEKTPOHHBIN /l O6pazoBaTenbpHas matdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/516152
. Pocun, 1. B. O6mas u neoprannveckast xumusi B 3 1. T. 1. OOmiast Xxumus : y9eOHUK 71T BY30B /
U. B. Pocun, JI. JI. Tomuna. — Mocksa : U3zparensctBo FOpaiit, 2023. — 426 c. — (Bricmiee
obpazoBanmne). — ISBN 978-5-9916-3816-6. — Tekct : snextponHHblii // OOpa3oBarenbHas
iatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/511256
. Pocun, 1. B. O0mias u neopranuueckas xumust B 3 T. T. 2. Xumus s-, d- u - 31eMeHTOB : y4eOHUK
s By3oB / W. B. Pocun, JI. /I. Tomuna. — Mocksa : U3narensctBo FOpaiit, 2023. — 492 c. —
(Briciiee  obpaszoBanme). — ISBN 978-5-534-02292-6. — Tekcr : 2IeKTpOHHBIH //
O6pazoBarenbHas miatpopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/511254
. Pocun, U. B. O6mas u nHeoprannueckas xumust B 3 T. T. 3. Xumust p-371€MEHTOB : YUEOHUK IJIs
By30B / U. B. Pocun, JI. JI. Tomuna. — Mocksa : UznarensctBo FOpaiit, 2023. — 436 c. —
(Beictiee  obpazoBanme). — ISBN  978-5-534-02294-0. — Tekct : DIeKTpOHHBIH //
O6pazoBarenbHas miatpopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/511255
. JIabopaTopHBIil MPaKTUKyM MO 0OOLIeH U HEOPraHMYECKON XUMHUH : pyKOBOJICTBO ISl CTYACHTOB |-
ro Kypca cneruaabHocT 33.05.01 "®dapmarus" / Yal'V, UMOu®K, Okon. dak. - YIbsIHOBCK :
Yal'y, 2018. - 3arn. ¢ skpana. - OnekTpoH. TekcToBbie naH. (1 daitn : 691 KO). - Pexxum noctyma:
OBC Val'V. - Tekcr : anexkrponHsiii. hitp://lib.ulsu.ru/MegaPro/Download/MObject/1492
Y4yeOHO-MeTOANYECKANA:
. PykoBozicTBO 117151 caMOCTOSTENbHON pabOThl CTYIEHTOB IO 00IIel U HEOPraHUYECKOW XUMHHU IS
1-ro xypca cneunansHoctd 33.05.01 «@apmarusy / Yal'V, UM3Ou®K. - 2019. - 3arx. ¢ skpana. -
Heony6inkoBaHHbI pecypc. - DneKTpoH. TekcToBble naH. (1 ¢aitn : 1,05 MB). - Pexxum noctyna:
3BC Val'V. - Tekcr : anekrponssiii. http:/lib.ulsu.ru/MegaPro/Download/MObject/7732
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Crienuanuct BeayImui / Maxykuna C. H. / / 2024
JIOMKHOCTE COTPYIHNKA HAyuHOM OnOIMOTEKN ©HO MO/IMHChH naTa

0) IlporpamMmmHoe oGecnieueHue
1.Microsoft Office

2.0C Windows Professional

3. AHTuIIarnatBY3

lpogheccuonanshble 6azbl dauHbLY, UHBHOPMAYUOHHO-CHPABOUHBLE CUCIEMB

1. DaeKkTpoOHHO-GHOIHOTEYHBIE CHCTEMBI:

1.1. Hudpoeoii odpazosaTeneHsiii pecype IPRsmart : a3nekTpoHHO-0HOIHOTEYHAR CHCTEMA !
caiit / 000 Komnanus «Aii [1u Ap Menua». - Caparos, [2024]. — URL: http://www tprbookshop.m.
— Pexxum foctyna: 1N 3aperHcTpHp. nonk3oeateneii. - TekcT : aneKTpoHHEIA.

1.2. Ob6pazopatenshas maaropma IOPAMT : ofpazopaTeneHElil pecypc, MeKTPOHHAs
GuGmotexa : caiit / 000 Dnexrponsoe uizatenscteo «OPANT». — Mockea, [2024]. - URL:
https:/furait.m . — Pesum gocTyna: 1 3aperHcTpHp. noib3osartenci. - TekeT : AeKTpoHHEII.

1.3. baza mamHeIx «DnextpoHHas oubnuotexa Texumdeckoro BY3a (DbC «Koucynstant
CTYIEHTa») . 2MEKTPOHHO-OnbnHOTeuHas cucrema : caiit / Q00 «llomurexpecyper. — Mocksa,
[2024]. — URL: https://www studenthibrarv ru/cgi-bin/mb4x — Peswum moctyna: s 3aperacTpHp.
nons3oeatenei. — TekeT | ANeKTPOHHLII.

1.4. KoncynsTant Bpaua. DNEKTPOHHAA MeIHLMHCKas OubnuoTeka - Ga3a JaHHEIX : caiit /
000 «Bmcmas mkona OPraHM3alHH W YIPAaBIEHHA  3ApaBooxpaHeHHeM-KomnnekcHrii
MEIHIHHCKHI koHcanTHHr». — Mocksa, [2024]. — URL: https:/fwww rosmedlibu. — Pemum
JOCTYIIA: JUNA 3aPerHCTPHp. nolk3oeateneii. — TeKcT : 3neKTPOHHLII.

1.5. bonepaa MeaHUHHCKaA OHOMTHOTEKA | MMeKTPOHHO-OHOMHOTeHan cucTema : caiit/ 000
«bykan». — Tomck, [2024]. — URL: https:/fwww.books-up mu/rw/library/ . — Peswum goctyna: as
3APErHCTPHP. Monb3oBatencii. — TekeT : 3IeKTpOHHEIH.

1.6. OBC Jlans : anexTpoHHo-OnOMHoTeuHas cuctema : caiit / 000 IBC «Jlanby. — CaHkT-
[lerepOypr. [2024]. — URL:  https://e lanbook.com. — PemuM gocTyna: aId 3aperucTpHp.
nons3oeatenei. — Teker | anNeKTPOHHLIH.

1.7. BBC Znanmm com : 3MeKTPOHHO-OHOIHOTEuHAaa cuctema : caiit / 000 «3nannym». -
Mockea, [2024]. - URL: http://znanmm.com . — Peskus gocTyna : N8 3apericTpHp. N0IL30BaTeNeH.
- TekeT : ANeKTPOHHEII.

2. KoncyasTantllioce [DnexTponHsiii pecype|: cnpaBousas npasoBas cucrema. / 000
«Koncyneraut ILmocy» - Dnexrpon. nad. - Mockea : KoncynstantlImoc, [2024].

3. eLIBRARY.RU: Hayunaa snexkrTpoHHas Owdmmotexa : caiit  / 000 «Hayunas
Onexrponnas bubnuoreka». — Mockea, [2024]. — URL: http://elibrary.ru. — Pesxum goctyna : ans
ABTOPH3. NMoJb30BaTeneii. — TeKCT : MeKTPOHHEIH

4. MeaepankbHAS ToCYIAPCTBeHHAN HHpopManHoHHAaa cHcerema «Hanuonannnas
WICKTpoHHAA OHOIHOTEKa» © WEeKTpoHHAA OubnnoTteka : caiit / @I'BY PI'b. — Mockea, [2024]. —
URL: https://u30.pp. — Pexxum noctyna @ ans nonezoeartencii HayuHoil oubnmorexn. — Texkcer :
IMEeKTPOHHEBIH.

5. Poceniickoe ofpazopanne ;| denepanerelii nopran / yapeaurens OIAY «DULTO». —
URL: http:/fwww edu.ru. — Tekcr : aneKTpOHHBI.

6. Duexrponnas Gubanoreunasn cucrema Yal'V : moayne «DnexrponHas GuOIHOTEKa»
ABHC Mera-ITPO / Q00 «/lata Dkcnpecc». — URL: http://lib.ulsu. mu/MegaPro/Web. — Pexum
JOCTYIA © JUTA MOAb30BaTeneii HaydHoH OundnnoTekn. — TEKCT : 3NeKTPOHHLIH.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIUIIIMHBbI:

Vuebnas aymutopus 3/211 pans mpoBeneHHs JEKIWH, TPyNIOBBIX M HHAMBHIYAJIBHBIX
KOHCYJIBTAIUH, TEKYIIEero KOHTPOJISI U IPOMEXXYTOYHOH aTTecTaluu (¢ HabopoM AEMOHCTPalliOHHOIO
obopymoBaHus I OOECHEUeHUs TEMATHUYECKHX WIUIIOCTpallMii B COOTBETCTBHM C paboueii
IpOrpaMMO JMCIMIUIAHEI). AyJUTOpUS YKOMIUIEKTOBaHAa YYCHHYECKOH MeOenbl0 M JOCKOM.
KoMIIekT MyJIbTHMEIUAHOr0 OOOpYyIOBaHMS: KOMIIBIOTEP, IPOEKTOp, 3KpaH. PabGouee wmecro
npenoxnasarens, WI-FI, uateprer. [Inomans 112,93 kB.M.

Yyebnas aymutopus 216 s mpoBeneHus 3aHATUH jaboparopHoro tuma. lloMemeHue
YKOMILIEKTOBaHO CHEIHAIN3UPOBAaHHOW MeOenplo Ha 16 MOCaZoOYHBIX MECT U OCHAIICHO
HeoOXoauMBbIM 00OpyZOBaHHEM U JabopaTopHoit mocynoil. PaGouee mecto mpemopasarens, WI-FI,
uHTepHeT. [Inomans 42,93 kB.M.

VYueOHas aymautopuss 103 ans mpoBemeHus 3aHaTHi nabopatopHoro tuma. Ilomemenue
YKOMIUIEKTOBAaHO CHELMAIM3HPOBAaHHOM Mebenplo Ha 16 MOCamoYHBIX MECT M OCHAIIECHO
HEOOXOqMMBIM 000pyIOBaHHEM U JlabopaTopHO# mocynoil. Pabouee Mecto mpemopaBarens, WI-FI,
unTepHeT. [Inomanp 42,93 kB.M.

YueOHas ayTUTOPHS IS CaMOCTOSTENbHOM paboTsl cTyneHToB 230 ¢ moctynom k OBC. mig
caMoCTOATENbHOM paboThl cTyaeHToB, Wi-Fi ¢ moctymom k DUOC, 3BC. KommbroTepHBIi Kiace
YKOMILJIEKTOBaHHBIA CIIEIHATH3UPOBAaHHOM MeOenpio Ha 32 MOCaJOYHBIX MECT U TEXHUYECKUMH
cpencrBamu o0y4eHus (16 mepcoHaNBHBIX KOMIIBIOTEPOB) ¢ AocTynoM k cetu «Huteprer», DUOC,
OBC. ITnomans 93,51 kB.M.

YuranbHBIA 3an Hay4yHOU OuOmmorexku (aymuropus 237) ¢ 30HOH VIS CaMOCTOSITEIBHON
pa6oter, Wi-Fi ¢ moctymom x DUOC, DBC. AyauTopusi yKOMIUIEKTOBaHA CIIEIUATA3UPOBAHHOM
Mebenpio Ha 80 mMocaJoYHBIX MECT M OCHAIleHa KOMIBIOTEPHOW TEXHHUKOH C JOCTYIIOM K CETH
«HuTeprery, JUOC, OBC, 3xpanom u npoexktopoM. [Inomans 220,39 kB.M.

13. CIIEHUAJIBHBIE YCJIOBUA JUIsA OBYYAIOIIUXCA C OI'PAHUYEHHBIMU
BO3MOXHOCTSAMU 310POBbS

B cirydae Heo6xonumMocTH, 00y4aroIUMesl U3 YUCIIa JIUL ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMA
3I0pOBbsI (1O 3asBJIEHHIO OOYYarOIIErocs) MOTYT IpeIaraTtbCsi ONHH W3 CIIEAYIOIIMX BapHaHTOB
BOCIIPHUATHS HHGOPMAIIMU C YIETOM UX WHAMBUIYATBHBIX ICUXOPHU3UISCKAX OCOOCHHOCTEH:
— JUI JIAI C HapyUIEHHsMH 3pEHHS: B IeYaTHOH (opMe yBEIMUYEHHBIM IIPHPTOM; B ¢opme
3JIEKTPOHHOTO JOKyMEHTa; B popMe ayauodaiina (mepeBos yueOHbIX MaTepHalIoB B ayauodopMmar); B
nmeyatHoH ¢opMe Ha s3bIke bpaiins; HWHAMBUAYaIbHbIE KOHCYJIBTAllMH C IPHBICYCHHEM
TU(IIOCY pAONIEPEBOTUMKA; HHANBU Y aTIbHBIE 3aJaHUS ¥ KOHCYJIbTALlUH;
— JUId JIMI C HapyIIeHWsMH CIyxa: B ImedaTHoi ¢opme; B' (opMe 3JIEKTPOHHOTO JIOKYMEHTa,
BU/ICOMATepHATIBl € CyOTHTpamMM;  HHIWBHIyaJIbHBIE ~ KOHCYJbTAllAM C  IPHBICYCHHEM
CypIONIEpeBOUMKA; HHAUBU Y ATIbHBIE 3a/IaHHSI U KOHCYJIBTAIIUH;
— JUIA JIMI] ¢ HapyIIEHUsMH ONIOPHO-IBUTaTEIFHOTIO anapara: B Ie4aTHOM GpopMe; B
(dopMe NIEKTPOHHOT0 TOKyMeHTa; B popme ayanodaiina; HHAXBUIY AJIbHEIE 3a0aHus U
KOHCYJIbTalluH.

B cimy4ae He06X0IUMOCTH UCIIONIF30BaHHS B Y4€OHOM IIpOIIEcCe
YaCTHYHO/MCKIIIOYUTETFHO TUCTAHIIUHOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHM, OpraHu3aIus
pa6otsl III1C ¢ o6yuaromumucs ¢ OB3 u HHBaMIaMu IpeIyCMaTPUBACTCS B AJIEKTPOHHOM
HH(pOPMAIMOHHO-00pa30BaTEeNbHOM CPesie C YIeTOM HX HHANBUAYAIBHBIX ICHXOPH3UYECKHX
0coOEeHHOCTEHA.
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