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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUYHEHUA 1O JUCIUIIJIMHE

Hpouecc N3YyUCHUA AUCHUIIIIMHBI HAIIPABJICH HA (1)0pMI/IpOBaHI/IC CICAyromuux KOM-

MIETEHIINH:

PopmupyeMble KOMIIETEHIUN

Ne | Kox komnereHumu

| Komnerennus

TpeboBaHus K pe3yybTaTaM 00yUeHUs

OOUIeKyIBTYpHBIE

Oo6menpodeccHoHaIbHBIC

1 OIIK-3

I"'oTOBHOCTH HCIIOJIB30BATh
3HaHUS O CTPOSHHUH BEIIeCT-
Ba, IPUPOJIE XMMHUYECKON
CBA3U B pa3m/1qm)1x KJ1accax
XUMHUYCCKUX COC}II/IHCHI/Iﬁ
JJISI IOHUMAaHUA CBOI>’ICTB
MaTepHalioB U MeXaHU3Ma
XUMHUYECKHUX MPOIECCOB,
MPOTEKAIOIINX B OKpPYKaro-
EM MUpE

B pesynbTaTe 0CBOCHIS UCIUILTHHBI 00YJaFOIIHICS TOIDKESH
3HaTh:

— OCHOBHBIC ITOHSTHS, 3aKOHBEI ¥ MOJCIH XHUMUYSCKUX
CHCTEM, CBOMCTBA OCHOBHBIX BHIOB XMMHUYECKHUX BEIIECTB U
KIJIACCOB XUMHUYECKUX 00BEKTOB HEOPTaHMUECKON XUMHUH;
YMmerhb:

- nJ’[aHHpOBaTL H TMPOBOAUTH (bmnqecm/le U XUMUYECCKHUEC
OKCIEPUMEHTHI, IIPOBOAUTH 06pa60T1<y HX PE3yJIbTaTOB U OLCHU-
BaThb NOTpPE€IIHOCTb, MAaTEMATUYCCKU MOACIUPOBATH (bl/IBI/IquKI/Ie u
XUMHYCCKUE MPOUECCHI U ABJICHUSA, BBIABUIaTh TMIIOTE3bI U YCTa-
HaBJIMBATh FpaHI/II_IbI nux HpI/IMeHeHI/IH;

Baapern:
— METOIaMH OIpeAeicHUs (PU3NKO-XUMUYECKUX CBOMCTB
HCOpFaHI/I‘IeCKHX BCUICCTB.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBbI

Co,uepxcaHI/Ie JAUCHUIITIMHBI OCHOBBIBACTCA U ABJIACTCA JTOTHYCCKUM IIPOJOJDKCHUCM
cdieayromux JUCHUITINH

JlvcuuIiiHa YuTaeTCsl Ha IEPBOM KypcCe.




COI[Cp)KaHI/IC AUCHHUIIMHBIL CITYKHUT OCHOBOM AJ1 U3YHUCHUA CICAYIONIMX OUCLMII-

JIHUH:

HanmenoBanmne JUCHUITIINHBI

@usnueckas xumus (Tepmonmnamuka. Tepmoxumus. KoHcTaHTa XMMHYECKOIO
paBHOBecHs. XUMHUYECKass KUHETUKA. PacTBopbl. PaBHOBECHs B pacTBOpax AJIEKTPOIIH-
TOB. DJIEKTPOIHbIE IOTEHIINAJIBI).

OO6mas xumMuyeckasi TeXHOJIOTus (XUMHUKO-(DU3NYECKHEe OCHOBBI XUMHUECKUX MpO-
LIECCOB. XMMUKO-TEXHOJOrn4yeckue cucrteMol. ChlpbeBas U dHEpreTudeckasl MmoacucTe-
Ma XTC. Xumuyeckasi TEXHOJIOTHSI M OKPY>Kalolast cpesia).

be3onacHocTh xU3HENEATENHHOCTH (3alUTa YeJIoBeKa U cpe/ibl 0OUTaHUs OT Bpe/l-
HBIX ¥ OMACHBIX MPOU3BOJACTBEHHBIX (DAKTOPOB).

duznueckass XUMHUS TYTOIUIABKUX M HEMETAJUTMYECKUX CHIMKATHBIX MaTepUalioB
(Ctpoenus BeliecTB B KOHIACHCUPOBAHHOM COCTOSTHUU. CTpOEHHE M CBOMCTBA BEIIECT-
Ba B KPUCTAJUTMUECKOM, aMOP(HHOM, KHJIKOM, BHICOKOJUCTIEPCHOM COCTOSTHUSIX. Du3n-
KO-XMMHUYECKUE TPOIECCHl CHUHTE3a TYTOIUIABKUX HEMETANIMYECKUX U CHIIMKATHBIX
MaTepHasoB).

3. OBBbEM JNCHUII/INHBI

OO111as1 TPYJOEMKOCTh AUCIMILTUHBI COCTABIISAET 9 3a4. equHul, 324 4acos.

Bun yueOHo# paboTh E;fgg Cejl\\é eTTp Ce;\}dg e<2:Tp
OO01mas TpyJJ0eMKOCTh JUCIUIIINHBI, 9ac 324 179 145
AyIMTOpHBIE 3aHATHS, B T.4.: 136 68 51
Jlekuun 51 34 17
1abopaTopHbIe 68 34 34
MPAKTUYECKHE 17 17
CamocrosiTesibHasi padoTa CTyJIeHTOB, B 138 04 04
TOM YHCJIe:
KypcoBoii npoekT
KypcoBast pabota
PacuetHo-rpaduueckoe 3a1aHus
WnauBuayanpHOE JOMAIIHEE 3aaHue
Hpyaue 6udvl camocmosmenvroi pabomol 136 68 51
dopma NpoOMEKyTOUHOU aTTeCTalluu 36 36 3
(9K3aMeH)




4. COIEP)KAHUE JTUCHUTIIVHBI

4.1. Coaeprxkanue JIEKIIMOHHBIX 3aHATHH

HauMeHoBaHUMe TeM, UX cOJepKaHNE H 00beM

Kypc1l Cemectp1

Ne HaumenoBanue pasnena
n/m (kpaTkoe coliep:kaHue)

Bunpl yueOHO Harpy3ku u
UX TPYJOEMKOCTb, 4ac.

Jlexuun

IIpakTuueckue

3aHATUA

JlabopatopHbie 3

aHATHUA

CaMocTosTenbpHas

pabora

1. Kuaccudpukanus, CBOMCTBA XHUMHYECKHX 3JIEMEHTOB.

3JIEMECHTOB

IlepuoguvyHOCTH

CBOHCTB

[IpocToe u cnoXHOE BEIIECTBO, XUMUYECKUM JIEMEHT.
Baxneiilre HeopraHMYeCKUE COEIWHEHHs, HOMEHKJIATY-
pa. Metamibl U HEMeTasulbl, TOJIydeHHE, CBOMCTBA, MPH-
MEHEHUE B TEXHUKE. XMMUYECKHUE CBOMCTBA U MOJy4YEHUE
OKCUJIOB, THUIPOKCUAOB, KHCIOT, cojeil. CBs3b MexXay
KJIaCCaMHU HEOPTraHUYEeCKHX coeAuHeHu. [leproauynocTth
CBOMCTB 3JICMCHTOB.

10

2. OcHOBHBIE 3aKOHBI XUMHHU

OcHoBHBIC TOHATHA. Mob 1 SKBUBaJICHT. Pacuer Mmac-
coBOro coctana. ['a30BbIe 3aKOHBI (3aKOH KPATHBIX U 00b-
€MHBIX OTHOIICHHM, 3aKOH ABOTaIpo, 3aKOH NapLHaIbHBIX
naBieHui, 3akoH boitns-Mapuotra, ['eit-Jlroccaka, o0be-
JTUHEHHBIN 3aKOH, ypaBHeHUE MeneneeBa-Knaneiipona).
CrexnuoMeTpruecKHe 3aKOHBI (3aKOH MOCTOSIHCTBA U CO-
XpaHEHUSI MACChI, 3aKOH YKBUBAJICHTOB).

10

3. OO0mme 3aKOHOMEPHOCTH OCYIIECTBJICHUSI XUMHYECKHX

MPOIECCOB

OcHOBHbIE IOHATHS TEPMOAUHAMUKHN U XUMHUECKON
KHUHETHKHU.

CKOpOCTh XMMHUYECKOMN peakIiii B TOMOT€HHBIX U reTe-
POTEHHBIX CHUCTEMaX. 3aKOH JEHCTBUSA Macc. XUMUYECKOE
paBHOBecHe. KoHcTaHTa XMMUYeCcKoro paBHoBecus. Dak-
TOPBI, BIUSIOLIME HA CMELIEHUE XMMHYECKOIO PABHOBE-
cus. [Tpunnun Jle-IllaTense.

Oneprus. Buael sneprun. TepmoauHaMuuecKue BeIu-
yuHsbl. [TapameTpsl u GyHkIuu cocrosiaus. M3o0apHbie u
U30XOpHbIE Nporecchl. DyHKINN COCTOSTHUS CUCTEMBIL: 3H-
TaJbINsA, SHTPOIUS, SHEpTHs [ nO6ca. DHepreTuyeckue
3 PeKTH XUMUUECKUX peakiuid. duznyeckas CynHOCTh
sHepreTrnueckux d(pPekToB xXumMudeckux peaknuii. Kpure-
puil BO3MOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKaHUS MPO-
reccoB. OCHOBHBIE 3aKOHBI TEPMOJMHAMUKH. 3aKoH ['ec-
ca. Omnupuyeckoe npasuio beptio-Tomcena.

6

4

10




4. TeopeTHyecKHe OCHOBBI ONMCAHHS CBOHICTB PACTBOPOB

PactBopsl. KomnurarueHele cBoiicTBa pacTBOpoB. Jluc-
MEPCHOCTh U IucnepcHble cuctembl. Knaccudukanus koi-
aouaHbIX cucteM. CriocoObl BBIpaKEHHSI KOHLIEHTpALHiA
pactBopoB. 3akonbl Payns u Bant-I'odda. Teopus amek-
TponuTHueckoi mucconuanus. CUibHBIE U C1a0ble dJIeK-
tposnuThl. KoHcTanTa M cTenenp nucconuanuu. CBs3b Me-
KTy M30TOHMYECKUM KOI()(DUIIMEHTOM M CTENEeHbIO JIUC-
cormaiuu. 3akoH pazoasieHus OctBanpaa. [Ipasuno bep-
Tojule-MuxaieHko.  YCIIOBHS — NIPOTEKaHUs  HMOHHO-
0OMeHHBIX peaknuii. loHHOE TIpOou3BeeHUE BOJIBI, BOJIO-
poaHblli 1OKasarenab. IIpousBeneHue pacTBOPUMOCTH.
I'maponus coneid. Tunel rugponn3a. KoHcranTa u creneHb
ruaponusa. Pacuer pH kucnor, ocHoBaHuii, COneH.

12

12

5. OkuCaNTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA BelIeCTB

Crenenb OKUCIEHHS 3J1IeMEeHTOB. OKHCIIEHHE U BOCCTa-
HOBJICHUE, OKUCIUTEIN U BOCCTAHOBUTENN. THITBI OKUCIIN-
TEJIbHO-BOCCTAHOBUTEIIbHBIX peakuui. Hanpasnenue mpo-
tekanusi OBP. CrocoObl ypaBHMBaHUSI pPeIOKC-pPEaKIIUi
(MeToM IEKTPOHHOTO OalaHca U HOHHO-3JIEKTPOHHBIN).
Bnusinue cpenpl Ha xapaktep npotekanus OBP.

10

6. Ilpomecchl, NPOTEKAKIINE B 3JIEKTPOXHMHUYECKHX CHCTEMAX

XUMUYECKUE HWCTOYHUKHU DJIEKTPUYECKONM HSHEPIrUMu.
CxeMa ranpBaHMUYECKOro sneMeHTa. YpaBHeHue Hephcra.
CranmapTHbIe 2JIEKTPOJIHBIE TOTCHIHAIBI. Psn Hampsoke-
HUN MeTayyIoB. TeopeTnyeckue OCHOBBI AJEKTPOJIU3a. 3a-
KOHBI 3JIEKTPOJIU3a.

Koppo3uss MeramnoB. Xumuueckast (ra3oBasi) M d3JEK-
TpOXUMHUECKasi KOppo3usi MeTaioB. CTpyKTypa METAJLJIOB
U ee BIUSHUE Ha KOPPO3MOHHBIE Mpouecchl. Brusnue
BHYTPEHHUX W BHEIIHUX ()aKTOPOB HA CKOPOCTh XUMHUYE-
CKoi Koppo3uu. TepMoauHaMuKa KOPPO3UOHHBIX pa3py-
meHuii. MeToIbl 3alKUThI OT KOPPO3HUH.

4

10

7. CTpoeHHe aTOMA ¥ BH/Jbl XUMHYECKOH CBA3M.

DJIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYJ U NepHoanye-
CKasi CUCTeMa XHWMHYECKHX OJJIEMEHTOB. JIBOWCTBEHHast
npupona aroma. BonHoBas QyHkius. ATOMHBIE OpOHUTATIH.
KganToBeie uncna. [IpaBuna mocTpoeHuss MHOTOAJIEKTPOH-
HbIX aToMOB: npuHuun Ilaynu, npasuna KineukoBckoro u
Xynna Ilpuunael 00pa3oBaHus XUMHYECKOW CBS3H. Buis
XUMUYECKOW CBS3U: KOBAJICHTHAs, HMOHHAs, MeTajuIhye-
ckasg. OCHOBHbIE XapaKTEPUCTUKU XUMUYeckoi cBs3u. Ha-
CBIIIAEMOCTb, MOJISIPHOCTh M HAIPaBJICHHOCTh KOBAJIECHT-
HOM CBA3U. KOBAJIEHTHOCTh M KOOPAWMHALIMOHHOE YHCIIO
atomoB. [lenokanu3amusi cBszeil. [lonarue o rubpuansa-
IIUU aTOMHBIX opoOutazneil. OnpeneneHue KpaTHOCTU CBSI3U.
DIIEKTPOOTPULIATEILHOCT aTOMOB.  MEXMOJIEKYJIIpHbIE
B3auMozeiicTBus. OCHOBHBIE OJIOKEHUSI METOJA BaJICHT-
HBIX CBSI3e U METOAa MOJIEKYJSIpHBIX opOutaneit. Ompe-
JICJICHUE KPATHOCTH CBSI3H.

12




8. CrpoeHue u cBOCTBAa KOOPAMHALMOHHBIX COeJUHEHHIT

Knaccudukanus, HOMEHKIATypa, CTPYKTypa, IUCCOLIHA-
uus. [IoHsTHE O LEHTPAIBHOM aTOME, JINTAH1aX, BHEIIHEN
U BHYTPEHHEH KOOPAMHALMOHHBIX cdepax, 3apsue KoM-
IIeKCHBIX yacTull. OOpa3oBaHHe KOMIUIEKCOB. CrocoObl
MOJIYYCHUS W PA3PYILICHUS KOMIUIEKCHBIX COCIMHECHHI.
[Ipupona XMMHUYECKON CBSI3M B KOMIUIEKCHBIX COCIMHEHU-
aX. BropuuHas auccomnumanus koMiuiekcoB. KoHcTanTa He-

CTOMKOCTH.

10

9. CtpoeHue BelleCTBA B KOHAEHCHPOBAHHOM COCTOSIHMH

TBeproe cOCTOSHME: KPUCTAIUIbI, THUIIBI XUMHYECKON
CBSI3U B KPUCTAJIJIaX, OCHOBHbIE CTPYKTYpPHBIE THIIbI HEOp-
TraHUYECKUX BEIIECTB, 30HHAS TEOPHsI KPUCTAJIOB.
XKunkoe cocTosHue: CTPYKTYypa KUAKOCTH, aMOppHOE CO-

CTOSIHHC.

10

Hroro

34

17 34

94

Kypc1 Cemectp 2

n/n

Bunsl yueOHoI Harpy3ku u
UX TPYJOEMKOCTb, Jac.

HaunmenoBanwue pazaena
(kpaTkoe coliep:kaHue)

[IpakTuueckue
JlaGopaTtopHbie

3aHATHUA
3aHATHUA

CaMmocTos-
TelbHas
pabora

10. Xumus s-3J1eMEHTOB NEPHOAUYECKOH CHCTEMbI 3JIEMEHTOB

HX COeIMHEHU

OO01mas xapakTepuCcTHKa, JIEKTPOHHOE CTPOCHHUE, BAJICHT-
HOCTH, CTENICHU OKMCIICHHUS, HAXOXKJICHHE B MPUPOJIE, T10-
nydeHue. OTHOILIEHUE S-3JIEMEHTOB K MPOCTBIM U CIIOXK-
HBIM coeUHEHUsIM. OKCHUJIBI ¥ TUJIPOKCHUIBI S-2JIEMEHTOB.
Oco0OeHHOCTH TUTHS, OSPUIITUS U MaTHUS.

Baxneitiune npencraBurenu snemeHtoB [A u IIA
rpynn. Kap6onar u ruapokapbonat Hatpus. PacTBoprumoe
cTeksi0. OU3NKO-XUMHYECKUE OCHOBBI TMOTYUYEHUs, THJIpa-
Talu U TBepIeHUs. V3BeCTHSIKU, Meprenu, TUIC, aHTHI-
puT. OCHOBBI XUMHUHU BO3AYIIHBIX BSOKYIIMX BEIIECTB; HE-
raiieHas U raiieHas U3BeCTh, THIICOBBIEC BSIKYIIHE BEIIECT-
Ba. DU3MKO-XUMHUUYECKass MPHUPOJAA TMPOIECCOB CXBaThIBa-
HUS ¥ TUApPATAllUU BO3AYUIHBIX BSDKyHIHX. JKECTKOCTh BO-
Ibl. MeTobl yMSATUEHHS BOJIBI.

W = | Jexuunu

- 4

p—
S

11. Xumus p-3iaementos III-IV rpynn nmepuoguveckou cu

eINHEeHUI

CTEMbI

3JIEMEHTOB H

HX CO-

DJEeKTPOHHOE CTPOEHHE, BAaJCHTHOCTH, CTEIIEHU OKHC-
JICHUS, HAXOXJACHUC B MNPUPOALC, MOJTYUYCHUC. OTHolIeHuEe
p-3nemenTtoB [ITA-IVA rpynm kK mpoCThIM U CJHOKHBIM CO-
CAUHCHUAM.

Baxwueiimme npencraBurenu p-snementoB [IIA-IVA

rpynn. Okeun ¥ rugpokcus anomunus. KomiiekcHas ne-

10




pepaboTka HedenuHa. ANFOMUHATHI U THIPOATIOMHHATHI.
[Ipumenenne Al u ero criaBoB B CTPOUTENHCTBE.

Oxcun KpeMHHs, ero moJuMopdHbIE MOIUPUKAIIH,
xuMHu4eckne cBoiictBa. KpemHueBbie KuciaoTel. CHIUKATHI.
Munepansl nopTiIaHaLeMeHTHOro kiauHkepa. CocTaB lie-
MeHTHOro KamHs. CTeksio U cTekiaoMarepuainbl. CUTAIIbL.
Kepamuka. Oraeynopsi.

12. Xumus p-3aementoB V- VII rpynn nepuoanveckoil cuCTeMbl 3JIEMEHTOB U MX CO-
eIMHEeHN I

Pacnpoctpanennocts B mpupone. llomyuenue wu 4 ) 12 10

u3nn4yeckue cBoiictBa. CTpoeHHe aToMa, CTETIEHH OKHC-
JeHus: ¥ BaJeHTHOCTH. OTHOIIEHHE K MPOCTBIM MU CIIOXK-
HBIM BEII[ECTBAM.

Oxkcupl a30Ta, MOTydYeHHe U cBoricTBa. OCOOEHHOCTH
pasioxeHust HUTpaTtoB (ocdaTos, coneir ammonus. ['ua-
poxcunbl azota u pocdopa. Mcnonbp3zoBanue coeTMHCHUI
VA rpyninsl B CTPOUTEIHCTBE.

Baxwneiimme coenuHeHus Kuciaopoaa (Boja, MEPOKCHU]T
Bozopoaa). CepoBogopoa. OKCUIBI U TUIPOKCUIBI CEPHI.
CynbdaTtsl, IPUMEHEHHE B MPOMBIIUIEHHOCTH CTPOUTENb-
HBIX MATEPHAIIOB. Peakiiiy 06GHAPYKEHHS HOHOB: S, SO;*
, SO4”

KucnoponHbele coeIMHEHHS TAJIOT€HOB, OKCUIBI U THUM-
pokcunbl. OcoOEHHOCTH B3aMMOJICHCTBUS (GTOpa C TIPO-
CTBIMU M CIIO)KHBIMH BellecTBaMHu. HekoTopele TexHHYe-
cKue mpoAyKThl. Munepanusaropsl. [InaBukoBas KucoTa.

13. Xumus d-aaementon IB-I1IB rpynn neprnoanveckoii cMCTeMbI 3JIEMEHTOB M HX €O-
eAMHeHU

OnexktpoHHoe cTpoeHue. [IpuuuHBl 00pazoBaHHsA CO- )
enunenni co C.0.=+3. Haxoxzaenue B npupoae. Pusznko-
MEXaHMYECKUE U XMMUYECKHE CIIOCOObI TMOIYy4EHHUs IMpo-
CThIX BemiecTB. OTHOIIEHUE K IPOCTHIM U CJIOKHBIM Belle-
ctBaM. Ponb kommiekcoobpazoBanus B nepesojae Cu, Ag u
Au B pactBop. Okcuabl U THAPOKCUBI. MalaxuT U ja3y-
pur. IIpumenenue.

[Ipuunna otnuuus cBoiicT 3nemeHToB IIB u I11B
IPYIII OT CBOWCTB OCTaNIbHBIX d-37eMeHTOB. Baxuelme
MuHepaibl. Penko3emenbHbie 251eMeHThl. [lomyuenne. OT-
HOILIEHUE K IIPOCTBIM U CJIOKHBIM BemecTBaM. CBoMCTBa
BaXHeHImux coenuHeHnii. OcoOOEHHOCTH CBONMCTB Sc.
[Mpumenenne. Mepsol 6e3omacHocTy nipu pabote ¢ Hg u ee
COETMHEHUSIMU.

; 4 10

14. Xumus d-anementoB VIB-VIIB rpynn nepuoandeckoi cMCTeMBbI 3JIEMEHTOB U HMX
COeJUHEeHHI

OnektpoHHoe cTpoeHue. Haxoxnenue B npupoae. Ilo- )
nydenue. OTHOIIIEHHE K MPOCTBHIM M CJIOKHBIM BEIIECTBAM.
CaoiictBa okcuaoB U ruapokcunoB Cr, Mo, W. Oxkcujbl
Mmapranma. [Ipumenenne. AOpa3suBbl U PEXKYIIHE WHCTPY-
MeHTbI Ha ocHoBe KapobunoB WC, MoC. Huxpom. Hepika-

; 4 10




\ Beromas crasb. Kepmersl, conepxkamue, Cr, Mo, W. | \ | \

15. Xumus d-3aementoB IVB-VB, VIIIB rpynn nepuoan4eckoii cucTeMbl 3J1€eMEHTOB U
HX COeINHEHHUA

OnexTpoHHOe cTpoeHue. Haxoxnenue B nmpupone. Ilo-
nydeHne. OTHOLIEHNE K MPOCTBIM U CJIOKHBIM BEIIECTBAM.
CBolicTBa BaXKHEMIINMX COEAMHEHUH. MeTaiokepamHKa.
TutaH — KaK KOHCTPYKUMOHHBIA MeTaul. @uoHuTsl. [{up-
KOHOBBIC M LIUPKOHUEBbIE OrHeynopsl. [lonydenue, cBou-
ctBa u npuMenenne kapouaos NbC b TaC. KapOonuis u
ruapokcuabl Fe, Co, Ni. KauecTBeHHbIE peakiuu Ha CO-
emuneHus sxenesa Fe?, Fe™ Tpuvenenne

2 - 4 11

| Wtoro | 17 | - | 34 | 94




4.2.

CoaepxxaHue NPaKTHYECKUX (CEMHUHAPCKUX) 3aAHATHI

K-Bo
No HaumenoBanue o K-Bo
Tema npakTUYECKUX 3aHITHIA 4acoB
n/m | paszgena AUCIUTLTTHBI 4acoB
CPC
Cemectp Ne 1
Knaccudukanus, cBoii- .
CBoiicTBa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
l. | ctBa KjaccoB Heopra- . 2 4
. | coequnenuii [5] ctp. 28-37; [3] cTp. 4-15
HUYECKHUX COCAMHEHUIN
) OcHoBHbIE 3aKkoHBI XH- | CTexuomeTpuueckue pacuetsl [5] ctp.8-28; [3] ) 4
" | Mun 16-32
CKOpoCTh XMMHUECKON peakluu. XUMUUECKOe ) 4
3 O6mme 3akoHOMEpHO- | paBHOBecHe [5] ctp. 79-94; [3] cTp. 66-79
" | cmm OCYLIECTBIICHUA | DHEPreTUKa XUMHUYECKUX peakuui. XUMHKO-
XUMHMUYECKUX IIPOLECCOB | TEPMOJUHAMUYECKUE pacdeThl [S] cTp. 66-79; 2 4
[3] cTp. 61-65
CriocoObl  BBIpaXXEHHUSI COAEPKAHHSI PACTBO-
4 Teopernueckre OCHOBHI | pEHHOIO BellecTBa B pacTtBope. PacTtBopu- 2 2
" | omucanus cBoicTB pac- | MocTh. [5] CTP. 95-109; [3] CTP. 47-60
TBOPOB. PactBops! anexTponutoB. ['uaponus coneit. [5] 3 4
ctp. 111-138; [3] 80-94.
OxuCIUTENHHO- OKHCANTENFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
5 | BOCCTaHOBUTEIbHBIC OcHoBbI anekTpoxumud. [S] ctp. 139-173; [3] 2 4
CBOIICTBA BEIIECTB ctp. 101-119.
6 Crpoenune aroma u BHU- | CTpoeHHe aToMa. XuMudeckas cBs3b. [5] cTp. ) 4
© | apl xuMHu4ueckou cBsizu | 37-65; [3] ctp. 33-46.
NTOT'O: 17 34
4.3. Conep:xanue J1a00PATOPHBIX 3AHATHI
K-Bo
Ne HaumenoBanue K-Bo
Tema nabopatopHOro 3aHATUS 4acoB
n/m | paszgena AUCHUILIMHBI 4acoB
CPC
Cemectp Ne 1
Knaccudukanmsi, cBoii- | TexHuka 0e30MacHOCTH W TpaBuia pabOTHI B
1 |ctBa KiaccoB Heopra- | mabopatopun. KHCIOTHO-OCHOBHBIE CBOWCTBa 4 2
HUYECKUX COEIMHEHUN | KIacCOB HEOPTaHUYECKUX COCAMHEHUN
OcCHOBHBIE 3aKOHBI XH-
2 M CrexnomMeTpuiecKue 3aKOHbl XUMUU 4 2
3. | Obmme 3akoHOMEpHO- | XMMHUUYECKAsi KUHETUKA U PaBHOBECHE 4 2
4 cTH OCYIICCTBIICHHS Onpenenenne TEIUIOBBIX 3((HEKTOB XUMHYE- 4 )
XUMHHECKHX MPOLECCOB | cppry nnorreccon
5 CBoiicTBa pacTBOPOB. 2 1
TeopeTnueckue OCHOBBI
N Honnble paBHOBECHSI B pacTBOpax 3JEKTPOIH-
6 ONMCAHNUS CBOUCTB pac- | 4 2
TBOPOB. :
7 I'mpoponus conei. 4 2




OKHUCIIUTEILHO-

OKHCINTEILHO-BOCCTAHOBUTEILHELIE CBOMCTBA

8 | BoccTaHOBUTEIbHBIE 4 2
CBOICTBA BEIIECTB JICMEHTOB.
[Ipoueccrl, mnpoTekaro-
9. | mme B AJIEKTPOXHMHYE- | DIEKTPOXUMUYECKUE MPOLIECCHI 4 2
CKHMX CHCTEMax
HUTOI'O: 34 17
No HaumenoBanue K-Bo K-so
Tema nabopaTOpHOTO 3aHATUSA 4acoB
n/n | pasziena IUCIHUILTHHBI 4acoB
CPC
Cemectp Ne 2
Xumust S-3JIEMEHTOB
1 nepuoandeckoi cucre- | TexHuka 0e30MacHOCTH W TpaBuiia pabOTHI B 4 )
MBI JIEMEHTOB U UX CO- | jabopatopuu. CBOKCTBA S-3JIEMEHTOB
eINHEHUN.
XuMug  p-3JIEMEHTOB
[II-IV rpynn nepuonu-
2 | 4eckor cuctembl siie- | CoiicTBa p-anemenToB lI-IVA rpynn 6 3
MEHTOB U UX COEIuHe-
HUM.
3 CaoiicTBa p-211€eMEHTOB VA rpymIsl 4 2
XuMus p-37€MEHTOB V-
VII rpynn nepuoauye-
4 | ckoii crcreMsl snemen- | CBOMCTBA p-351eMeHTOB VI rpynmb 4 2
TOB U UX COCIUHECHUM.
5. CaoiictBa p-3neMenToB VII rpymibl 4 2
Xumusi d-anmemeHToB [-
6. HIBV TPYIIE TICPHOAMAC | o 34 rpa d-oementos I-111B TpyIIIL. 4 2
CKOHl CHUCTEMBI 3JIEMEH-
TOB M UX COCTUHEHHI.
Xumusi  d-aeMeHTOB
VI-VIIB rpynn nepuo-
7 | nuueckoun cucreMsl | CoiictBa d-snementoB VI - VIIB rpymm. 4 2
AJIIEMEHTOB U UX COEIU-
HEHUH.
Xumuss  d-3€MEHTOB
IV, V. u VIIIB rpynn
8. | mepuonuueckoii cucre- | CoiictBa d-3nementos VIIIB rpymnmsl. 4 2
MBI 3JIEMEHTOB U UX CO-
EIMHECHUM.
HUTOI'O: 34 17




5. ®OHJ ONEHOYHbIX CPEJICB U1 MTPOBEJAEHUA TEKYIHIEI'O
KOHTPOJISI YCIIEBAEMOCTH, ITIPOMEXYTOUYHOMN ATTECTAIIUA
1O UTOI'AM OCBOEHUSA INCHUITJIMHBI

5.1.

IlepeyeHb TUIIOBBIX BONPOCOB (THUIOBBIX 3a1aHUI)

3aI[aHI/lﬂ AJIA MMPOBECACHHUSA TEKYIICI'0 KOHTPOJIA

HaunmenoBanue
paszaena AUCUUTLIAHBI

CopepxaHue BOIIPOCOB (TUMIOBBIX 3aJaHUIA)

2

3

1 cemecTp

1-91 aTTecTanusa

Knaccudukanus, cBoii-
CTBa XHUMHUUYECCKUX DIJIC-
MEHTOB.

1. 3aKOHUYUTE YpaBHEHHUE pEaKLIUN:
NiO + P,0Os =; Li,O + HCI =; Cr,O5; + KOH =;
Zn(OH), +H,SO4=; H,SO,+ KOH =; CaOHNO; + HCI =.

2. Hanwmmre B MONEKYJISIPHOM BUE PEaKIUH CIEAYIOIIHX
npespatenmii: Fe—>FeCl,—>FeOHCI—Fe(OH),—»FeO—FeSO4
3. Hanumure ¢opmynsl COeIUHEHUH W UX TpaduuecKue
dbopmynsr: okcua azora (V), ruapokcun onosa (IV), ceprucras
kucnora, oprodochar meau (II), THAPOOPTOCUIUKAT KATBITHS,
HUTPAT FUIPOKCOATIOMUHMUSL.
4. CocTtaBbTe B MOJEKYJSPHOM BHJIE PEAKIIMU MOTYYEHHS BCEX
BO3MOJKHBIX COJICH HUCXOMS U3:

THJIPOKCUIA IIMHKA U CEPHUCTOU KUCIOTHI

OCHOBHBIE 3aKOHBI XH-
MUH

1. BriBectn (opmyny KpucTaymioruiapaTa, COACpPIKaIIEro
9,8% marnus, 25,8% cepsl, 19,4% kucnopona u 36,2% BoAbL.

2. KakoB o0OweM a3ora, 3aHMMaeMbIi TMPU TeMIIEpaType
20°C u nasiienuu 1,5 at™, ecau Macca rasa cocrasisier 0,28 r?
3. Mertamn oOpa3yeT NBa XJIOPHCTBIX COEAMHEHUS, COIEp-
JKaIux coOTBETCTBEHHO 74,86 u 84,96% meramna. BeauciauThb
SKBHMBAJICHTHBIE MACChl METaJlJIa B KaX/I0M OTJEJIBHOM Cllydae.

Teopernueckne OCHO-
Bbl OINHMCaHUS CBOMCTB
pacTBOPOB.

1. Onpenenure MOJSIPHOCTh M HOPMAIBHOCTH 28%-HOTO
pactBopa KOH (p=1,2631/m1).

2. Kakas macca 5%-noro pactBopa AgNO; Tpebyetcst amns
obmenHoi peakumu co 120 mu 0,6 H. pacTBopa AICI5?

3. Ckonpko mit 0,25 M pactBopa xJ10pua KajabLUsl MOXKHO
IpUroToBUTh U3 1,4 1 conn?

2-51 aTTeCTAlUSA

OO0ume 3aKOHOMEPHO-
CTH  OCYIICCTBIICHHUS
XUMHNYCCKHUX mpounec-
COB

1. HaiiT KoM4ecTBO TEIJIOTHI, BBIACISIOMICHCS TTPH B3PbI-
Be 8,4 J1 rpeMyuero rasa, B3ATOro Inpu H.y.

2. IIpn kakol TeMmmepaType CaMONpPOU3BOJIBLHO MONAET
peakus: CaCOs) — CaOg + COxyp

3. CrannmapTHoe u3MeHeHue Hepruu [ mb0ca ytst peakiuu
A + B = AB npu 298 K pasno -8 x/x/mMonb. HauanbHble KOH-
nentpaiuu [A], = [B]o = 1 monw/n. Halitu KOHCTaHTY paBHO-
BECHsI PEaKI[MU U PABHOBECHBIE KOHIIEHTpalMK BeliecTB A, B
n AB.

4. Yemy paBeH TemIlepaTypHbId KO3((UIIMEHT CKOPOCTH peak-
LMY, €CIIM TpU yBeIMYeHUH TemrnepaTypsl Ha 30 rpagycoB CKo-
pOCTb peakiuu Bo3pacTaeT B 15,6 paza?

5. B kakoM HampaBJIE€HUH CMECTUTCS] PABHOBECHUE B PEAKIIUU:
No(2)+ Os(2) = 2NO(2); AH’= 180 xJ[x




a) TIpU TIOHWKEHUU TEMIIepaTypbl; 0) MpH MOBBIIICHUU JaBJe-
HUSL.

6. BBIT-H/ICJ'H/ITB CTaHI[apTHoe N3MCHCHHUC DHTAJIBIIMHU B peaKHI/II/I:
Ca(O[‘I)g(K) + COz(g) = CaCO3(K) + HQO(g)

TeopeTtnueckue OCHO-
Bbl ONHWCAaHWUA CBOWCTB
pacTBOPOB.

I. Hamummure ypaBHEHHMS B MOJEKYJSIPHOM H©  HMOHHO-
MoJeKysipHoi gopmax: a) Na,HPO4 + NaOH =; 6) H,SO4
+ Na,SO; =.

2. IlpuBenure ypaBHEHUE AMCCOLMALIMM 3JIEKTPOJUTOB B pac-
tBOopax: MgCly; Ba(OH),; H3;PO4; Ca(HCO3),; AIOHSO,.

3. Omnpenenure BenuuuHy pH Bomubix pactBopoB HCI u
Ca(OH), xonuentpammu 0,11 monw/n. Paccumraiite pH, KoH-
cranty rugaposuza NH4CN.

4. Hanumure ypaBHEHUE THAPOIIN3A B MOJEKYJISIPHOW U HOHHO-
MOJIEKYJISIpPHON (hOopMax M yKa)XUTe PEaKIHIO Cpellbl PacCTBOPOB
cnenyromux coneit: Pb(NO3),; Na,SOs; CaCly; NaCl; Fe,Ss.

5. Paccumraiite pH, koncranty ruaponusza NH4CN, ecnu koH-
crantbl guccounanmu NH4OH n HCN cooTBETCTBEHHO paBHBI
1,77-10° 1 4,9-10"° (C = 0,5 moub).

6. Onpenenurte KOHIEHTPAIUIO HUTPAT-UOHOB (MOJB/JI U T/T) B
pactBope 0,2 M autpara meau (1), ecau creneHnp nucconyanum
paBHa 60%.

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE
CBOICTBA BEIIECTB

1. YpaBHsiiTe peakinio METOJIOM 3JIEKTPOHHOTO OanaHca, yKa-
KHUTE OKUCITUTENh U BOCCTAHOBUTEND. K KaKOMy THUITy OTHOCUTCS
3Ta OKUCIUTEIIbHO-BOCCTAHOBHUTEIbHAS PEAKIIHS?

MgO + CI, + C>MgCI, + CO; Ag(NO;3;) —— Ag+NO,+0»;
Si + Hb O—H,Si03+ Hy; HCIO; — CIO,+ HCIO4+ H,0;
2. 3aKOHYUTE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIUH, HC-

MI0JIb3YsI HOHHO-3JICKTPOHHBINA METOI:
NaBr + MnO; + H,SO4 = MnSOq4 + ...
KJ+H,O,=J, + ...
3. Bo3MokHa 1M peakuusi:
Hg + HSOu4konn) = HgSO4 + SO, + H,O

2 cemecTp

1-g1 aTTecTanus

XuMHs S-3JI€MEHTOB I-
ITA rpynn nepuoanye-
CKOHl CHCTEMBI DJIEMEH-
TOB U X COCTUHEHUN

1. Onpenenure Maccy TBEPABIX U 00BEM ra3000pa3HbIX MPOAYK-

TOB, 0Opa3yromuxcs Mnpu pactBopeHuu 12 r xanpuus B 120 mu

12%-no0r0 pacTBOpa a30THOM KUCIOTHI (p=1,07 r/mm).

2. 3akonunts npespamieHus: Na+H>SOyom) =5 MgCL+H,0 =;
Ca—CaCl,—»Ca(OH),—CaCO3;—>Ca(HCO3),

3. CriiaB TUTHUS U MarHUs pacTBOPHIIM B pa30aBIICHHOMN COJISTHOM

kuciore. Onpenenure cocraB ciiaBa B MaccoBbix A0Jsix (%),

€CIM Macca BeImenuBIIerocst raza cocrasuiaa 10 % or maccel

CIUIaBA.

XuMHUS  p-dJIEMEHTOB
IITA rpynmel nepuoau-
YECKOM CHCTEMBI 3Jie-
MEHTOB U HX COEJUHE-
HUUI

1. Onpenenuth Maccy ocaaka W o0beMm rasa (H.y.), MOJy-
4yeHHble ipu pacTtBopeHnu 101 1 cynbhuaa anoMuHus.
2. Omnpenenuts 00beM BbiAenuBinerocs rasa (t=18°C,

P=736 mm.pT.cT.) npu B3auMoaeWcTBUU 26 T CBUHLIA U 57 M

0,4 H. pacTBOpa r'UAPOKCH]Ia HATPHUS.

3. 3akonuute peakuuu: ADLO3;+KOHpacmop=; B+KOH =;
Na,B,0+H,S0O4=; AI+K,Cr,O;+H,;SO4=; B+NaOH-+H,0=.

XuMHS  p-DIIEMEHTOB
IVA rpynmnsl nepuoau-
YECKOM CHCTEMBI HJIe-

1. Onpenenutb Maccy oOpa30BaBIIETOCs OCajKa MpH CMe-
muBanuu 246 1 oxkcuna ceunna (II) u 57 mn 0,4 H. pacTBopa
cyabdara HaTpHsL.




MEHTOB U UX COEIUHE-
HUN

2. Kakyto maccy kpemMHUsI HEOOXOIUMO B3STh ISl TIOJTyde-
HUA 27 T MeTacuiIuKaTa HaTpus?

3. 3akonuute peakuun: SiHNaOH pacnnasy=; SN+HHNO3p056=;
Si10,—>Na,S103—->H,S103—CaSi103—>H,S103—-Na,Si03

2-91 aTTeCTAlUSA

XuMusi  p-3IIEMEHTOB
VA rpynnsl nepuoau-

1. Kakoit oowem 0,1 M pactBopa H3PO4 MOXHO TIPHTOTOBUTH
u3 15 mn 2,5 M pactBopa?

2. Kakoii oboweM 6%-Horo pactBopa K,Cr,O; (p=1,04 r/mn)
TpeOyeTcs ik OKUCICHUS B CEpHOKHUCIOM pactBope KNO,,

10 | =eckoit cHCTeMEI Jute- conepxarmierocs B 0,15 11 0,5 M pactBopa?
MEHTOB U HMX COEIUHE- ..
. 3. 3aKOHUYMTE YpaBHEHUS PEAKIIHI:
HUM
NH4NO3 LN NaN02+KMnO4+KOH -, HNO3 —t);
PCI3+H,0—; Cut+HNO;koni.—; Bi+HNOspa36.—.
1. Ckombko r 3,4%-H0r0 pactBopa H,O, Tpebyercs s okuc-
nenus 100 mn 1 M pactBopa FeSO4 B npucyrcrBun HySO4?
XuMHS  p-DIIEMEHTOB o
2. Ckomnpko kr BaO; u 20%-noro pactBopa H,SO4 TpeOyerT-
VIA rpynnsl nepuoau- o
o cs aiia nonmyuyenus: 120 xr 30%-Horo pactBopa NepeKucu BOAO-
11 | yeckoli cHUCTEMBI H3Jie- ona?
MEHTOB U UX COEIUHE- poa: .
it 3. 3aKOHUMTE YPaBHEHUSI PEAKIIHI:
KNO,+KI+H,SO4—; S+NaOH—; H,S+H,SO;—S+.;
K>S+KoMnO4+H,SO4—S +....
1. Cxkombko T KCIO3 moxuO mosyuuts, nponyckas Cly uepes
S S TEMEHTOR 200 mi 2 M pactBopa NaOH?
p 2. B 100 r H20 npu 20°C pactBopsiercs 3,6 r 6poma. CKOIBKO
VIIA rpynmel nepuo- .
. r OpomHO# Bozbl moTpedyercst s okucienus 7,6 r FeSOy4 B
12 | nnueckoit CUCTEMEI
CEpHOKHUCIIOM pacTBope?
3JIEMEHTOB U UX COEIU- ..
.~ 3. 3aKoHUUTE ypaBHEHUS PEAKIIUA:
KCIOs;+Nal+H,SOukon1.—; Cl,+H,O—;  KCIOszHarp.kar.—;
Br,+KOH—; NO,+NaOH-—.
1. Ckonpko Monei K,CryO7 HE0OXOOUMO B3SITH IJI OKHC-
Xumuss  d-amemeHToB | neHus HBr, 9To0bI momyunts 8 T Opoma?q|
13 nepuoanueckon cucre- | 2. Ckonbko T Zn okucaurcs NaNOs B meaouHol cpene, ec-
MBI DJIEMEHTOB M WX | JIK BbAENUTCA 2,8 1 ammuaka (H.y.)?
COEIMHEHUI 3. 3aKOHYUTE YpaBHEHHsI pEaKIUu:
Zn(OH), + H,SO4=... VO+KOH=.. Zn(OH),+ KOH =..
Bomnpocsl 111 mpoBeaeHNs POMEKYTOYHOM aTTeCTALMU
1 cemecTtp, IK3amMeH
N n/n HanmenoBanue BompocoB
1 2
I. Cepa 00pa3yeT XUMHUYECKHUE CBSI3U C KaJIheM, BOAOPOJIOoM, OpomMoM u yriepoaom. Kakue u3
CBs3el HamOoJiee U HauMee MOJISIPHBI? YKaKUTe, B CTOPOHY KaKOro0 aToMa MPOUCXOAUT CMe-
IICHHUE IEKTPOHHOU TUIOTHOCTHU CBS3H.
2. Brruucnure MossipHble Macchl SKBUBAJICHTOB clieyomux coequHeHuil: H3AsOy Al (S0y)s;
Cl’203; Mg(Ofl)g.
3. Hamumire ypaBHEHUS THAPOJIM3a B MOJICKYJIIPHON M HOHHO-MOJICKYJIIPHOM (hopMax, HA30BU-

T€ COCIMHEHUS B YKXUTE peakiuio cpenbl (pH) pacTBOpOB cleayronmx coneil: Humpama
Kanvyus, xaopuoa onosa (I1), opmoantomunama xanvyus, cynopuma xpoma (111).




C nmoMomip0 MeToAa JIEKTPOHHOTO OajlaHCa pacCTaBbTE CTEXMOMETPUUYECKHE KOIPHUIIUESHTHI
B YPaBHCHHUSX PEAKIIHIA, YKOKUTEC OKUCIUTEIh H BOCCTAHOBHUTEIIb; ONPEICIUTE, K KAKOMY THITY
otHocarcst 3t OBP u ux s.1.c.:
K>Cr,07 + Na,SO; + H,SO4 — Na,SO4 + K.SO, + Cr2(304)3 + H,0
H;As0; + KI + H,SO, — AsH; + K>SO, +1, + H,0

CocrtaBbTe cXeMy rajlbBAaHUYECKOTO AJIEMEHTA, COCTOAIIETO U3 [IMHKOBOM M JKEJIE3HOM I11a-
CTHH, OIYLIEHHBIX COOTBETCTBEHHO B 1,3 M 1 1 M pacTtBops! ux coneil. Hanumure ypaBne-

HHUS 2JICKTPOIHBIX IporieccoB. Beraucmure 3.4.C. ranmpBanndeckoro snemenra (E9 2.,
. o —
-0,76 B; Ei.: ., =—0,44 B).

n

. . -

OO0bsacHUTe MexaHu3M 00pazoBanus Monekynbl SiF4 1 nona [SiF¢]”. MoxeT nu cymiecTBo-
2-

Bath MOH [CF¢]"?

Paccmotpute peakuuto:

Clz(2) + 2HI(2) — Ix(2) + 2HCI(2)

a) PaBHOBECHBIE KOHLIEHTPALIMHN HO/1a, XJIOPa U HOI0BOIOPOJa COOTBETCTBEHHO PABHBI,
monv/n: 2,4 u 1. KakoBa koHcTaHTa paBHOBecHs1? KakoBbl HauaJIbHbIE KOHIIEHTPAIIUH XJIOpa U
noaoBoaopoa’?

6) Ha ckosbko rpaaycoB HyKHO IOBBICUTH TEMIIEPATypy, YTOOBI CKOPOCTh PEaKIMK BO3pOCIIa
B 50 pa3? Temneparypusiii KoddduimeHT pasen 2,3.

Kaxkas macca BemiecTBa BbIICIUTCS Ha KaTOJ€ U3 pacTBOpPA, €ciiu cuia Toka pasHa 0,75 A, a
BpeMs AJIeKTpoiau3a — 2,5 gac?
a) YpaBHsITE peaKkuio HOHHO-3JIEKTPOHHBIM METOJIOM, YKaXKUTE OKHCIIUTEIb U BOCCTAHO-
BUTEJNb, paccunTaiiTe 3.4.C. U STOU peaKIuu:
KMnO4 + HCI + H,SO4 — Cl; + MnSOy4 +...
(B oz =152 B;  EQ, e = 11,36 B)

Onumute ctpoenne Mosekysibl NHz MeTooM BaeHTHBIX CBSI3€H: THI THOPUIN3AIIUN aTOM-
HBIX opOuTanei azora, reoMmerpudeckas Gpopma, KOHGUTYpALHsT MOJIEKYJT U YTOJI MEXKIY CBSI-
3AMHU.

10.

Ormpenenute Benunuuny pH BogHoro pactsopa Ba(OH), konuentpauueii 0,03 monwv/1, eciu
cTeneHs aucconuanuu coctasisieT 80%.

11.

[TpuBeauTe XapakKTepUCTHUECKYIO JIEKTPOHHYIO U DJIEKTPOHHOTpadUIecKyro GOpMyIbl aTo-
Ma Al B HOpMaJ'H)HOM Hu B036Y)KI[6HHOM COCTOAHUAX, yKa)KI/ITe BO3MO>XXHBIC BAJICHTHOCTH.
[TpuBeaute hopMybl OKCHIIOB M TUAPOKCUAOB Al ¢ ykazaHUEM HX KHUCIOTHO-OCHOBHBIX
CBOWCTB.

12.

Paccmotpute peakuuto:
Fe;0s3(x) + 3H2(2) — 2Fe(x) + 3H,0(2)
a) Onpenenute 6e3 pacuera 3HAK M3MEHEHUS SHTPOIHHU B PEaKLIUH.
0) [IpuBenuTe BbIpaxKeHUs 151 CKOPOCTEH MPSIMON U OOPAaTHOM peakluii, BRIpaXKEHHUE IS
KOHCTAaHTBI PABHOBECHUS PEAKLIUU
B) Kak cMecTuTCsl paBHOBECHUE NPU YBEJINYEHUH JaBICHUS B CUCTEME.

13.

a) Uto nmpou3oiiet, eciiu CIUTh PacTBOPHI cybpama xncenesa (I11) u cynvgpuoa nampusn?
CocTaBbTe HOHHO-MOJIEKYJISIpHbIE YpaBHeHUsI peakuuii. KakoBo 3HaueHue pH pacTBopos 110 u
II0CJIE CIIMBAHUA?

0) 3aKOHYNTE ypaBHEHUS PCAKIIHiA, 3aMUIINTE UX B HOHHO-MOJIEKYIIIpHOi popme: Na,S +
HCI —;

Na,SO; + HNO; —»

14.

BiusiHre HEmoAeICHHBIX 3JICKTPOHHBIX ap Ha KOH(PHUTYPaIMIO U TEOMETPHUCCKYO (hopMy
MoJiekys (00bsicaute Ha npumepe CHy, NH3 u H;0)

15.

Paccmotpute peakuuto:
CS2(o1c) +20,(2) - CO2(2) +2S05(2)
a) Kak cMecTuTCst paBHOBECHE MPH YBETHYCHUH JABJICHUS B CHCTEME.
0) PaBHOBecHe yCTaHOBHIIOCH IIPpH KOHIIEHTparusax, moas/1: [CO2]=0,5; [02]=2,0; koHCcTaHTa
paBHoBecus coctaBuia 0,5. Kakumu 06Ut HavanbHbie KoHIIeHTpanuu CSy u 057




16.

CocTaBbTe cXeMy 2JICKTPOJIM3a paciuiaBa ¥ BOJHOTO pacTBopa Hutpata cBuHia (II) Ha nnept-
HBIX 3NeKkTponax. KakoBa cuna Toka, ecnu 3a 1,24 yaca Ha KaTojie U3 paciiaBa BbIIEIHIOCH
2,23 2 BemecTBa?

17.

Onumute ctpoenue nona PO if METOJIOM BAJICHTHBIX CBSI3€H: TUI TMOPUIN3AIUN AaTOMHBIX
opbuTtaneii pocdopa, reomerpruueckasi popma, KOHPHUTyparyst HOHA, BAJICHTHBIN YTOJI.

18.

Omnpenenure TeroBoi 3 PeKT peaklnu, COCTaBbTE TEPMOXUMUYECKOE YPABHEHHE:

2N;0(2) = 2N3(2) + O2(2)

6) PactBopumocts CaCO3 npu 18°C pasna 1,3-10 * mons/n. Beraucnure ITP 5100t conn.

19.

Huxkenb HaxonuTCs B KOHTAaKTe ¢ Melblo. Kakoii MeTam OyJieT KoppoAupoBaTh B HEUTPAIIb-
Holi cpene. [lpuBeaure cxemy o0pa3yroLerocs ralbBaHM4ECKOro JIEMEHTa U YPABHEHUS

3J1eKTpOAHBIX mpoueccoB. (E ¢ 2o, =10,34 B; Eye = — 0,324 B).

20.

Paccuuraiite Bennuuny pH 0,1 M pactBopa kapOoHnaTa HaTpus. KoHcTanTa nuccornuanuu
YTOJIbHOM KUCJIOTHI IO BTOPOM CTyIEeHU paBHa 4,69. 10",

21.

[TpuBeHTE MOTHYIO M XapaKTEPUCTHICCKYIO (DOpMYIIBl aTOMa OpoMa B HOpMaJbHOM U BO3-
Oy»IEHHOM COCTOSIHUSIX, TIPUBEIUTE dJIEKTPOHHOTpaduueckyto (GopMyiny BaJeHTHBIX MOIY-
POBHEH 2JIeMEHTa B BO30YKJICHHOM U HOPMAJIBHOM COCTOSIHHSIX, YKOKHUTE BO3MOXKHEIC Ba-
nenTHocTH. [IpuBeante Gpopmysbl THAPOKCHIOB TUX SJIEMEHTOB C YKa3aHUEM KHUCIOTHO-
OCHOBHBIX CBOMCTB.

22.

PaccmoTtpuTte peakiuio: SiF4(2) + 2H;0(2) — SiOz(x) +4HF(2)

a) [IpuBeauTe BbIpaykeHUs AJIsl CKOPOCTEH MPsIMOM 1 0OpaTHOM peaklMii, BEIpaXXEeHUE JIs
KOHCTaHTHI PaBHOBECUS PEAKIIUH.
0) Onpenenute BO3MOXKHOCTb IPOTEKaHHsI PEAKIIMU B CTAHAAPTHBIX YCIOBUAX U €€ TEIUIOBOH

s dekr.

23.

a) Kakue noHsl 00pa3yroTcst pu pacTBOPEHUH B BOJE CICAYIOIIUX COJICH: [IMAaHN/1a aMMOHHS,
XJIOpH/a AMIOMUHMS, THIpoopTodocdara HATPHsl, HUTpATA KaJIHs, THAPOKCOXJIOPHIA MarHHs,
0) Cxoabko mz 0,5 M pactBopa NaOH moskHo npuroroButs u3 5 e NaOH?

24.

a) YKaXHuTe Ha KaKHUX MOJYPOBHIX HAXOJSATCS BAJICHTHBIC DJICKTPOHBI aTOMa KPEMHHSI B BO3-
OY»KICHHOM COCTOSIHHH.
B) KakoBbI THITBI THOPHIU3AIMH ATOMHBIX OpOUTAJICH Y KpEeMHUS B COeTUHEHUAX: SiF4;

[SiFs]* ? CymectByer i non [CFg]* ?

25.

25. KoHcTaHTa paBHOBECHS pEaKIINU:
FeO(x) + CO(2) - CO2(2) + Fe(x) npu HekoTopoii Temneparype paBHa 0,5. Haiigure paB-
noBecHble KoHIeHTparuun CO u CO,, eciin HavaIbHbIe KOHIIEHTPAIIMH STHX BEIIECTB COCTAB-
s [COJ = 0,5 monw/n; [CO2] = 0,01 monw/n.

26.

a) PaccumnTaiite HOpMaabHYIO KOHIIEHTPAILIUIO PACTBOPA CEPHOM KUCIOTHI, B 250 M1 KOTOPOTO
COAEPKUTCSA 15 2 KUCIOTBHL.

0) Hanummre ypaBHEeHUs TUIPOIN3a B MOJIEKYJIAPHOM U HOHHO-MOJIEKYIIpHOU (hopMax u
YKaXUTE PEAKIUIO CPENIbI CIAEAYIOINX COJNEN: Xpomama nampus, humpama xcenesa (111),
Humpuma oapusi.

27.

[Tpu 150°C nexoTopas peakuus 3akaHuuBaeTcs 3a 13 mun. [lpuHumas TemnepaTypHBbIil Ko-
3¢ PUITUEHT CKOPOCTH PEaKUK PaBHBIM 2,3, paccunTanTe, Yepe3 Kakoe BpeMs 3aKOHYHUTCS 3Ta
peakuus, eciu ee npoBoauTh npu 200°C.

28.

28. a) B xaky1o CTOpOHY MONJET peaKIus MKy TUTHAPOoopTohochaToM HATPHS U COTSTHOM
kuciotoi? [lpuBenure 0ObsICHEHHE.

6) [ToueMy ocafok THAPOKCUAA ATIOMUHUS PACTBOPSAETCS B M30BITKE mieno4yn? OTBET MOSCHU-
Te.

29.

ATIOMUHUT HAXOAUTCS B KOHTaKTe ¢ Meabio. Kakoil MeTann OyaeT KoppoaupoBaTh B MIENIOU-
Holi cpenie. [IpuBenuTe cxeMy 00pa3yromierocs raTbBaHUYECKOro 3JI€MEHTa U YpaBHEHUS

371eKTpoaHbIX mponeccoB. (E¢ 2 o, = 10,34 B; Ee- o = —1,66 B).

30.

N300pasute cTpykTypHBIe cXxeMbl JIbtonca u knaccupunmpyire mo merony [ 'mmrecnu cie-
nytourre moniekynsl: CHy NH3; H2O; PCls. Onipenenute KOH(GUTYpaIHio U TEOMETPUUYCCKYIO
(hopMy MOJICKYIL.




31.

a) BemecTBo coctouT U3 yrieposa, Bogopoaa u xyuopa. [Ipu cxxuranuu 0,956 T ero moisy4eHo
0,352 2 yrnekucnoro raza u 0,072 2 Boasl. MonekynsapHas Macca Bemectsa 119,4. Haiiaure

ero Gpopmyiy.

32.

a) KakoBa TeMmieparypa KuIeHusi BOJHOTO pacTBopa, coaepxaiiero 7,3 2 HCI B 400 2 pactBo-
puTes, eciu 30yIHOCKONMYecKasi KOHCTaHTa Bobl paBHa 0,52? Crenens auccormaryu HCI
paBHa 75%.

B) Hanmiure ypaBHEHHUS THAPOIIN3a B MOJICKYJISIPHON W HOHHO-MOJICKYJIIPHO# (hopMax u
YKQXKUTE PEAKIMIO CPEIbl CICAYIOIINX COJCH: cybghama nampus, Xnopuoa HuKes, cy/b-
¢uoa kanus.

33.

a) Kakue u3 nepeurcaeHHbIX BEIIECTB U 3a CUET KAKMX DJIEMEHTOB MPOSIBISIOT OOBIYHO OKHC-
JIMTENIbHBIC CBOWCTBA U KaKHe BOCCTAHOBUTEIIbHBIC? YKa3aTh T€ U3 HUX, KOTOPBIC 001a1af0T
OKHUCIUTENBHO-BOCCTAHOBUTENLHOM ABoMcTBeHHOCTRIO: HoS; SO,; CO; Zn; Fo; NaNOy;

KMnO4; HC|O, H3Sb03.

34.

a) Onpenenute BenmuuHy pH BogHoro pactsopa KOH konnentparuu 0,02 monws/n, eciu cre-
MEHb TUCCOLMAINU cocTaBageT 95%.

35.

a) Harmmmmre anekTpoHHy0 GopMyily aToMa 3JIeMEHTa U Ha30BHUTE €0, €CJIM 3HAYCHS KBaH-
TOBBIX uncen (n, 1, m| , mg) 3JIEKTPOHOB BAJICHTHOTO CJIos cieaytomue: a) 3,0,0, +1/2; 3,0,0,
-1/2; 3,1,1, +1/2; 3,1,0, +1/2; 3,1, -1, +1/2.

36.

IIpu HEKOTOPOU TEMIIEpaType PaBHOBECUE B CUCTEME
2NO; = 2NO + 0, ycranosuioch nipu cieaytonmx kormneHrpanusax: [NO2]=0,006 yvoav/x;
[NO]=0.024 monw/n. Haiimute KOHCTaHTY paBHOBeCHs U HCX0AHYI0 KoHIeHTpaimio NOo.

37.

a) B xakom HampaBJIeHUH UJIET PEAKLIUS MEXY UOPOKCOCYTb(aAmom antoMuHus u 2uopo-
kcuoom nampua? OTBET NOSICHUTE YPABHEHUSIMU PEAKIIUH.

0) Kakue nmporyKTel 00pa3yroTcs Ipy AUCCOIUAINH U THAPOIU3E THIPOKCOCYIb(ara amromMu-
HUSL.

38.

a) Kakue nBa Merasia onymieHsusie B 1 M pacTBopbl UX coseil 00pa3yIoT rajJbBaHUYECKUI
3JIEMEHT ¢ HauOoJIbLINM 3HaueHueM 3.4.C.7 CoctaBbTe cxemy o0pa3yrolierocs rajibBaHuye-
CKOTO 3JIEMEHTA.
)ZnuCu; 2)MnuAg; 3) Mgu Pt
[o) _ . o — . o — .
(ES 27, =—0,76 B; E(2 /o, =10,34B; Ep 2 u,=—1,192 B;

E°Ag/Ag = +0,80 B; Efe g = 2,37 B; Efe o =+1,20 B)

39.

PactBop nuruapooprodocaTta HaTpust UMEET CIabOKUCIIYIO, a pacTBOp opTodocdaTta HaTpUs
— CHJIBHOIIETIOYHYI0 peakunto. OOBsICHUTE 3TH (PaKTHl © MOTUBUPYHTE UX COOTBETCTBYIOIIU-
MU MOHHO-MOJIEKYJISIPHBIMHU YpaBHEHUsIMU U pacuyeToM K.

40.

[MpuBeaute rpaduueckre GOPMyITbl YACTHIL, YUCIO M THIT CBA3EH; TEOMETPUIECKYIO hopmy 1
KOH(UTYpAaIHIo, TUIT THOPHUIM3ALMK aTOMHBIX opouTtaieii yriaepoaa: CO, CO, CO5™

41.

a) MoryT i1 oHOBpeMeHHO HaxoauThest B pactBope: LIOH u NaOH; KOH u SO, Ca(OH);
u Ba(OH); Sr(OH)2 u NO2; NaOH u P;0s; Ba(OH), u CO,? OTBet nosicHUTE ypaBHe-
HUSMM PEaKIUH.

0) Paccuwnraiite Benmuuuny pH 0,25 M pactBopa meTacunukara Hatpus. KoHcranTta aucco-
IIMAIIMH METAKPEMHHEBO# KHCIOTHI 10 BTOPO# cTymenu pasHa 1,6:107'2,

42.

a) Ckosbko kustorpammoB CaCOs3 moasepritoch pasnnokenuto, eciu noiaydero 800 1 CO;

(m.y.)?
0) OnpenennTe YUCIO AaTOMOB KHCIIOpoaa, conepkantuxcs B 40 7 (H.y.) okcuaa yriaepoaa (IV).

43.

= 7. ele?

OxapakTepu3yiTe KBAHTOBBIMH YMCIIAMHU CJIEIYIOLINE COCTOSHUS MIEKTPOHOB: 25°; 55°5p°;
2,5 4

3s°3p°.

44.

a) OmnpenenuTe NPOLIEHTHYIO KOHIIEHTPAIIUIO pacTBOPA, MOIYYEHHOTO MpH cMemuBanuu 350 2
4,5%-noro u 400 2 6,8%-noro pactBopo KOH.

b) Kakue noHsl 00pa3ytoTcst Ipu pacTBOPEHUH B BOJIE CIEAYIOIINX COJICH: Yuanuoa ammo-
HUsA, X10pU0a anloMuHus, Oucuopoopmoddochama nampus, Humpama Kaaius, 2UOPOKco-
X710puUOa MazHusi.




45.

a) B crae mox neiictBuem koppoaupyromiero areara HCl naxomgstes Al/Cu. Uaer mu koppo-
3us? [lpuBeauTe cxemy raJibBAaHUYECKOTO JIEMEHTA, PEAKIIMU Ha €ro KOHIAX, paccuuTaiTe
3.0.C.

(Eae a =-1,66 B; Egpz o, =+0,34 B; EgH*/Hz =0B)

46.

[TpuBenure rpadudeckre GOPMYITBI YACTHIL; YACIIO M TUII CBA3EH; TEOMETPHUUECKYIO (popMy H
KOH(UTypalHio, TUI F’HOpUIN3aMi AaTOMHBIX OpOUTalieil a30Ta B CIEAYIOUINX COeAMHEHUIX:

NO;, NH3 NO; .

47.

a) OnpenenuTe KOHIICHTPAMU HOHOB ¥ MOJIEKYJI B PACTBOPE XJIOpH/A IMHKA KOHIIEHTpAIHen
0,5 M, eciu conb nuccormupoBaHa Ha 46%.

0) KucipiM nm menodHpiM Oy1eT 3TOT pacTBOp? (OTBET MOATBEPANTE YPaBHEHUSIMHU Pe-
aKIum).
B) B Kakyro cTOpOHY MOWMIET peakiiysi, €CIIM K 3TOMY paCTBOPY MPWIIATH H30BITOK IEI0YH?
[TpuBeauTE BO3MOXKHBIE PEAKIIUH.

48.

Kakue 13 nepeurciIeHHbIX BEIIECTB U 3@ CYET KAKUX JIEMEHTOB MIPOSBIIAIOT OOBIYHO OKUCITH-
TENIbHBIC CBOWCTBA U KAKHE BOCCTAHOBUTEIBHBIC? YKAKUTE T€ U3 HUX, KOTOPBIC 00J1a1af0T
OKHUCIIUTENBHO-BOCCTAHOBUTENLHOM nBoMcTBeHHOCTRIO: HaSe; SO3; CO; S; I,; NaNO3;

Mn02,' HCIO3,’ H2303.

49.

a) PactBop muruapooprodocdaTta HaTpust UMEET CIAOOKUCITYIO, a pacTBOp opTodocdaTa Ha-
TP — CHIIBHOIIETOYHYIO peakiuio. OObsicHUTE 3TN (PAKTHl 1 MOTUBUPYHTE UX COOTBETCT-
BYIOIIIMMHU HOHHO-MOJICKYJISIPHBIMU YpaBHEHHAMH U pacueToM K.

50.

Oco0eHHOCTH B3aMMOAEHCTBHSI XUMUYECKHUX JIEMEHTOB CO IIEJI0YaMu U ¢ Kuciaotamu. [pu-
BEJMTE IPUMEPHI PEaKIMH.

2 cemecTtp, 1M pepeHHATbHBIN 3a4eT

N /o

HaunmeHnoBanue Bonpocos

2

OnemeHTs! [A rpynnel: 21€KTpOHHAs CTPYKTypa, BAJIECHTHOCTH, CTEIIEHU OKHCIIeHus. Peak-
LMY C MPOCTHIMH U CIOXKHBIMU BelecTBaMu. CBOMCTBAa OKCUIOB U TMJIPOKCHJIOB, UX PEAKIIMU
C BJIAroil Bo3ayxa, yrieKUcIoTO!, OKCUAaMU alIFOMUHUS, 6opa, KpeMHUs. OcOOEHHOCTH -
THUSI; €r0 CXOACTBO C MarHUeM.

D1eMEeHTHI HA—rpynnLI, CTPOCHUC, BAJICHTHOCTHU, CTCIICHU OKUCJICHUS. CsoiicTBa OKCHIOOB U
THAPOKCHUAOB, OTIIMYUC MOATPYIIILI IICIOYHO-3EMCIIbHBIX 3JICMCHTOB. KecTkocTh BOAbBI U
CII0COOEI €€ YCTpaHCHHUA.

IITA rpymnmna 31€eMeHTOB: 3JEKTPOHHAs CTPYKTYpa, BAJIGHTHOCTH, CTEIIEHH OKUCIIEHUS, KOOp-
JMHALMOHHBIE yncia. OKCUIbl U THAPOKCHU]IBI AIFOMUHUS U Oopa, ux paznuuus. Peakuuu ok-
CH/IOB aJIIOMUHUA M 0Opa ¢ OKCHJAMU IIEJIOYHBIX M LIEJIOYHO3EMEIbHBIX AJIEMEHTOB B pac-
I1aBax.

IVA rpynna 351eMEHTOB: 3JIEKTPOHHOE CTPOEHHUE, BAJICHTHOCTH, CTEIIEHN OKUCIIEHUS, KOOP-
JUHALMOHHBIE yKciia. CBOMCTBA OKCHIIOB M THAPOKCUAOB yTiepoaa u kpemuus. [lonukonaen-
canyd KPpCMHHEBBIX KHMCJIOT.

OnemeHTsl VA rpymnisl: 3J€KTPOHHOE CTPOEHUE, BAJIEGHTHOCTH, CTENIEHU OKUCIIeHUs. OKcH-
IIbl ¥ TUJPOKCHIBI, 3aKOHOMEPHOCTH B U3MEHEHUU UX CBOMCTB.
Kakue 13 okcu10B a30Ta MOTYT BCTYIIaTh B PEAKIIMIO CO IIEJIOYBI0 U KakoB pH momy4eHHbIX
pactBopoB? KakoBo AeHCTBUE XOJOAHON KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI HA aTlOMHU-
HUN?

OnemenThl VI A rpynmbl: 3JIeKTpOHHAS CTPYKTYpa, BAJICHTHOCTH, CTEIIEHH OKUCIICHUS.
Kucnopon u o3on. ®uzndeckue u xumudeckue cBorcTBa. O30H, €ro MojayueHue; CTPOCHUE
MOJIEKYJIbI, CBOMCTBA U NpuMeHeHue. CoeTMHEHMS JIEMEHTOB C KUCIOPOIOM: OKCHJIBL, IEPOK-
CHUAbI, HAATICPOKCHUbI, O30HU/bI; MMOJTYUYCHUC U CBOIICTBA.

OnemenThl Tpynnbl VIIA: 35ieKTpoHHAs CTPYKTYpa, BAJIGHTHOCTH, CTEIIEHH OKucaeHus. OT-
au4usi GTOpa OT OCTAIBHBIX ranoreHoB. CBOMCTBA BOJIOPOIHBIX COSIMHEHHI TaJIOTCHOB.




Harpwuii: peakuyu ¢ KUCIOPOAOM, BOAOPOAOM, BOAOM, KucaotaMu. CBOMCTBA OKCHAA U THI-
pokcuaa HaTpus. TepMuyeckas yCTOMYUBOCTh TUAPOKCUIA, THAPOKApOOHATa, HUTPATA, CYJlb-
¢ara Hatpus. Peakuuu okcraa HaTpus ¥ KapOoHaTa HATPHSI C OKCHIOM IFOMUHUS B pacIuia-
Bax.

Maruuii: 31eKTpOHHAs CTPYKTYpa, BAJICHTHOCTH, CTENEHU OKUceHus. CBOMCTBA OKCUIa U
rupokcuaa Mmaraus. [ uaponu3 coneit maraus. ['uapokapOoOHATHI MarHus B )KECTKUX BOJAAX,
YCTpaHEHUE BPEMEHHOM KECTKOCTH. MarHe3najabHbIN IEMEHT.

10.

Kanbiuii, ero okcua i THAPOKCU, UX CBOMCTBA U PEAKIIUU C OKCHIaMU ATFOMUHUS, Oopa,
KpEeMHHS B paciuiaBax. TepMudeckas yCTOMUYMBOCTh KapOoHaTa, TuapokapOoHaTa, cyabdara,
HUTpATa KaJlbIlHs. I'ameHast u HeramieHast H3BCCTb, T'MIICOBLIC BSXKYIIHUC.

11.

bop: anekTpoHHOE CTpOEHHE, BaJICHTHOCTH, CTETIEHH OKHcIeHus. bopunel, 6opatsl, TeTpa-
6opatsl, oprobopHas kuciota. ['maparanus 6opuoro anruapuaa. CrutapneHue terpadopata
HaTpus (OyphI) C OKCHIAMHU.

12.

Kpemnuii, anekTpoHHast CTpYKTypa, BaJI€HTHOCTH, CTENIEHU OKUCIeHUs. CHUIIMLINIBI MEeTal-
70B, uX ruAponn3. CTpyKTypa IMOKCH]Ia KPEMHHUS, €T0 PEaKIIMU C OKCHIaMH, KapOoHaTaMu,
cynb(haTaMu IMIETOYHBIX U IIEIOYHO-3EMETbHBIX AJIEMEHTOB. [ HApONIN3 CUITUKAaTOB U 00pa3o-
BaHUE MOJIUCUIIMKATOB.

13.

Kucnopon: 35nekTpoHHOE CTpOEHHE, BaJIEHTHOCTUO CTENIEHH OKUCIEHUs. [ MapuIbl KUCI0po-
na. CTpyKTypa BOJABI, XapaKTep THOpUIU3AINN aTOMHBIX OpOUTanell KUCIopoa, MOIIPHOCTD
cBa3u O—H u nonsipHOoCTh MOJIEKYJBI. AHOMAJIBHBIE CBOMCTBA BOJBI, €€ PEAKIMU C MeTasula-
MU, HEMETaJUIaMU, OKCHAaMH, (TOpUIaMH METaUIOB U HeMeTaioB. loHHOE Tpou3BeeHre
BOJIbl, BOJOPOAHBIN MMOKA3ATENb.

14.

DJIeMEHTapHBIN a30T. XUMUYECKas CBsI3b U MPUYMHA HHEPTHOCTHU a30Ta. [IpoGiembl CBSI3bI-
BaHUs aTMoc(epHOro a3oTa; MuaHaAMHIHBIN crocol, meto bupkenenaa, meron ["abepa-bora.

Oxkcuapl azota (N,O, NO, N,O3, NO,, N,O4, N,Os), mosrydeHue u CBOMCTBa, 0COOCHHO-
CTH CTPOECHUS.

15.

®ocdop, 3IEKTpOHHAST CTPYKTYpa, BAICHTHOCTH, CTETICHH OKHCIEHUS. OKCHIIBI U KHCIOTHI
docopa. I'mnparamus pochopHoro anrunpuna. Auccommanus kucaot dpocdopa u rHIPOIH3
dbocdaros.

16.

AmtoTponmdeckre MOAU(UKAIIIY yTiIepoa: aimMas, rpadur, kapouH, ¢pyiiepersr. OcobeH-
HOCTH CTPOCHHUSI U CBOMCTB yriiepoaa. TUIbl THOpHUIU3AIMKH ATOMHBIX OpOUTAJICH yriepoa.
OCHOBHOE OTJIMYKE CTPOCHUS 3JIEMEHTOB YETBEPTOM IPYIIIIBI OT OCTAJIbHBIX 1eMEHTOB Ile-
PHOMYECKON CUCTEMBI.

17.

KpeMmHnii: 351eKTpoHHas CTPYKTYpa, BAJICHTHOCTH, CTEIIEHU OKUCIICHHS, PEaKIIMKU C BOJOM,
mienodamu, kucinoramu. Oxcun kpemuus (V1) 1 kpeMHUEBbIE KUCIOTHL. [ HApOIN3 CHIINKATOB,
00pa3oBaHME MOJUMEPHBIX CTPYKTYP.

18.

AzoTucras KHCJIOTA: MNOJIy4CHHC, KHCJIIOTHO-OCHOBHBIC u OKHUCIHUTCIIBHO-
BOCCTAaHOBHTCIIbHBIC CBOI\/JICTBa, MNPUMCHCHUC, XUMHUYCCKas CBA3b U CTPOCHUEC MOJICKYJIbI. Hut-
PHUTHI, UX TTOJYYUCHUC U cBoiicTBa. OCOOEHHOCTH TCPMHUYUCCKOI'O PA3JIOKCHUSA HUTPUTOB.

19.

Oxkcup cepsl (IV): KUCIIOTHO-OCHOBHBIE U OKUCIIUTEIBHO- BOCCTAHOBUTEILHBIE CBOMCTBA.
PacTtBopeHue B Bojie, CBOWMCTBA CEPHUCTON KUCIOTHI i THAPOIIHN3 CYJIb(PHUTOB.

20.

AJIIOMUHMI: 3JIEKTPOHHAS CTPYKTYpa, BAJIECHTHOCTH, CTENIEHU OKHUCIIeHUsI. CBOMCTBA OKCH/IA
U TUAPOKCHUJA AJIFOMUHHSA, UX PCAKIINU CO IICJI0YaMHU B PACTBOPAX U pacCIljiaBaX.

21.

Oxkcuppl yriaeposa, ux CTpyKTypa U xapakrep cBsi3u. [1oaspHOCTh 1 pacTBOPUMOCTD B BOJIE.
KucnotHo-ocHOBHBIE CBOMCTBa OKcHU0B. OOpa3oBaHKe U THIPOIN3 KapOOHATOB IIEIOYHO-
3eMEJIbHBIX METAJNIOB U MarHus. Tepmudeckas aucconuanus kapoonaros IIA rpynmsl.

22.

DnemeHTapHbINA 00p. PUBHKO-XMMHYECKHE CBOICTBA 00pa. bopoBOIOPOABI, HX TIOTyUYEHUE
Y CBOKMCTBA; MPUPOJIa XUMUIECKOHN CBS3U B OopoBogopoaax. CoequHEHUS O0pa ¢ MeTaIaMH,
WX MOJIy4eHHe U cBOMcTBa. OCOOEHHOCTH B3aMMOJICHCTBHS O0pa 1 €ro OKCHJIA C pacilaBOM U
pPacTBOPOM IIEJIOYH, B TOM YHCIIE B IPUCYTCTBUH KUcIopoaa. Bzaumoneiictue 0opa ¢ KOH-
[IEHTPUPOBAHHBIMU KUCJIOTaMU. Vcronb30BaHne coeIMHEHUH 60pa B MPOU3BOJICTBE CTEKIIA,
SMaJIeH, MPH Mailke METaJUIOB.




23.

Kanpiuii: anekTpoHHas CTpyKTypa, BAJIGHTHOCTH, CTETNIeHb OKUCIeHHsI. OKCHUJT U TUAPOKCU]]
KaJIbIUsl, X CBOMCTBA U PEaKIUH ¢ OKCUIaMu 0opa, altoMUHUS, KpeMHus. [ anienas u Hera-
IIEHAs! U3BECTh, TUTIC. [ MAPONIHN3 CHITMKATOB KaJbIIHS.

24.

Cynbhupl, UX pacCTBOPUMOCTB B BOJIE, PACTBOPAX KUCIIOT U CYIb(HUI0B IIEIOUYHBIX METAI-
J0B wiu aMmMoHus. ['maponns cynspunos, pactBopuMslx B Boze. [lonucynbhuasl: crpoeHue
MOJIEKYJ (KOJIMUYECTBO aTOMOB CEpBI B 11NN ), T0JIyYEHHUE, CBOWCTBA.

25.

O6mas xapaktepuctuka 35eMeHToB IA—IIA rpymm: ctpoeHre aTomMa, BAJICHTHOCTH U CTeETIe-
HU OKHCJICHUS, SJICKTPOOTPHULIATCIIBHOCTD, KUCJIOTHO-OCHOBHBIC 1 OKUCJIUTCIIBHO-
BOCCTaHOBHUTENIbHBIE CBOMCTBA. HaxoxneHue B mpupojie, crnocoObl nonydeHus. OTHOILIEHHUE s-
9JICMCHTOB K IMPOCTBIM U CJIOKHBIM BCIHICCTBAM.

26.

OOmue cBeneHus 00 yriIepoICOAEPKAIIUX TOIE3HBIX HCKOMTAeMbIX OPTaHUYECKOTO TPOUC-
X0XkJIeHUs (HeTh, KAMEHHBIH yToJib, IPUPOIHBIN Ta3, ciaHIbl, Topd). Kapouasl meTamios:
METO/IbI OTy4eHHS, KIaCCU(UKAIHS, 3aBUCUMOCTb CBOMCTB OT IPHPOIbI XUMUIECKOH CBSI3H.
I'uaposns kapOuIoB.

27.

OcHOBHBIE 4epThI cX0/CTBa Oopa u kpeMHus. ['unponus rerpadbopara Hatpus. Jleruapara-
U KACIoT 6opa. Peakmuu crutaBiieHus TeTpadopaTa HaTpus (Oypa) u OKCHIO0B d-3JIEeMEHTOB
(obpazoBanue "nepnos"). [louemy 60p pearupyer TOIBKO ¢ KHCIOTAMH-OKUCIUTEISIMU?

28.

AzoTHas KHCJIOTa, €€ CBOMCTBA U pcakuuu ¢ METaJlJIaMH 1 HCMCTAJIJIAMH.

29.

Knaccudukanms OCHOBHBIX CIIOCOOOB MOTyYeHHS BEMIECTB ((PU3UKO-MEXaHUUECKUE, XMMH-
YECKHE U JIEKTPOXUMHUYECKUE CITOCOOBI MOTyUeHHS).
OU3UKO-MEXaHNYECKUE CTIOCOOBI MoTy4eHUs BeuecTB. @paknoHHAs TEPETOHKA BO3AyXa.
Beimopaxusanue. Boitnasienue. Cenapanusi.

30.

DNEeKTPOXUMHUYECKHE CIIOCOOBI TOTyUeHHS BEIIECTB. DIEKTPOIN3 PAaCcTBOPA U paciliaBa Be-
1ecTB. BU/IbI KaTO0B, HCIOIB3YEMBIX TPH AJICKTPOJIM3€E: PTYTHBIC KaTObI, KUK CILIaB
Kajlbusa ¢ MEABIO, )KI/II[KI/Iﬁ CBHHCI, )KCJIC3HBIC U MCIHbBIC KaTOAbI HpHMepr OJICKTPOJIMU3a:
AIIEKTPOJIN3 BOJBI, XJIOPUAA HATPHUS, MOTYUYCHUE MIETOYHBIX U IEJIOYHO3EMENbHBIX METAJLIOB,
aIOMHHMSL, QTopa.

31.

XUMHUECKUE CIIOCOOBI MOJTyYeHHs! BeeCTB. MeTalmIoTepMusi: allloOMOTEPMHUSL, MarHUITEp-
Mmus, kanpiuiTepmus. [Tupomeramryprus. [lonydeHnre ninHka, CBUHIA, kene3a. OCOOEHHOCTH

MOJIYUCHHU MCTAJUIOB IIPHU HCIIOJITHOM 00KHre pyAa. Hcnonp30BaHne B KaueCTBE BOCCTAHOBHUTE-
Jei Clz, Hz, Si, 12, Br,.

32.

CrpykTypa IuoKcHIa KpEMHHS U CHITMKATOB; XapakTep TMOpUAN3aliU aTOMHBIX opOuTanen
KpeMHHUA. Peakiuu quokcuaa KpeMHus ¢ propom U GTOPOBOLOPOIOM.

33.

Oxkcua yriepoaa (II): ocobeHHOCTH CTPOCHHS MOJIEKYJIBI H CBOMCTBA, TA0OPATOPHBIC U
MIPOMBIIIICHHBIE c1T0coObI nmomyueHust. Oxeua yriaepona (II) kak BoccTaHOBUTENb U JIUTAHI.
Oxkcun yriepona (IV): ctpoenne MoJIeKyIibl, CBOMCTBA, MOTYUYCHUE U IPUMEHEHUE, OKHUCITH-
TEJIbHBbIE CBOMCTBA IPU BBICOKUX TEMIIEPATypaX.

34.

3aKOHOMEPHOCTH B3aMMOJEHCTBUS XUMHUECKUX AJIEMEHTOB CO Ieso4aMu. OTHOILICHHE
amM(OTEPHBIX 3JIEMEHTOB K PacTBOpaM M paciuiaBaM mienodei. OTIu4nuTebHbIe 0COOEHHOCTH
B3auMogercteua B, C, Si u ranorenos, S, Se, Te, P co menogamu.

35.

OTHolIEHNE 3JIEMEHTOB K CEPHOM, COJISTHOW U a30THOM KucioTaMm. BiusHue npupoisl Me-
Tajjia U KOHIIEHTPALUN KMCIOThl Ha MPOAYKThI peakiuii. OCOOEHHOCTH B3aUMOEHCTBUS HE-
METAJUIOB C KMCJIOTAMH OKUCIUTEISIMU.

36.

®dTOp, €ro cBOICTBA, peakLMu C BOJOPOIOM, raJIOr€HaMH, BOJIOM, aMMHAKOM, KDEMHHUEM.
[Tprunaa oTaruuii PTopa OT OCTATBLHBIX TAIOTESHOB.

37.

CpaBHuTENbHAS XapaKTEPUCTHKA MOIYUYEHHS COABI IO aMMUAaYHOMY MeToay OpHecta Colb-
Be U Metoy Hukosnsl JleGnana. Baxkneiimue o0gacTy IpUMEHEHUSI COMIbI.

38.

[Moarpymnmna ckauaust. OOIIas XapakKTepUCTHUKA HIEMEHTOB; HAX0XKICHUE B TIPUPOIE; TOTY-
yeHue. OTIM4re CBOMCTB CKAHIUSA OT CBOMCTB OCTAJIBHEIX 3JIEMEHTOB; OJIM30CTh ITOCIEIHUX K
cBoOMcTBaM JIaHTaHOMAOB. CXOJICTBO CBOMCTB COCIMHEHUH S-3JIEMEHTOB U 3eMeHTOoB [11B-
noArpynnbl. OTHOIIEHUE K TPOCTHIM U CJIIOKHBIM COSTUHEHUSIM. AM(POTEPHBIE CBONCTBA OK-
cua ¥ TUIPOKCUAA CKAHIUSI.




39.

[Moarpynna nunka. OO0mas XxapakTepUCTUKA YIEMEHTOB; HaXO0KICHUE B IPUPOJIE; CIIOCOOBI
IIOJTy4€HUsI MeTaJlI0B. OTHOLIEHUE K IIPOCTBIM U CJIOKHBIM COeAUHEHHUAM. OKCHIIBI U THIIPO-
keugpl (11), cBoiicTBa u nonyuyenue. [IpumeHeHre NPoCThIX BEUIECTB U UX COEAMHEHUH.

40.

[Moarpymnmna xpoma. O01ast XapaKTepUCTUKA SJIEMEHTOB; HAX0X/ICHHUE B TIPUPO/IE; TIOTyUe-
HHE, CBOMCTBA U MpUMEHEeHUE. KHCIIOTHO-OCHOBHOW XapaKTeP OKCUOB U TUIPOKCHUIOB XpoMa
(11, III), cnocoOb!I moTyUYeHUS.

41.

CewmeiicTBo xene3a. O01mas xapakTepuCTHKA SJIEMEHTOB; HAXOXKIEHUE B TIPUPO/IE; TTOTyde-
HUe, cBOlcTBa U npuMeHeHue. UyryH u cranbs. Okcuabl 1 ruaipokcuast aeMeHTos (II), nx
CBOICTBA U TOJIyYEHHUE; COJIU U KOMIUIEKCHBIe coeauHeHus.. CoenuaeHus xenesa (VI): dep-
paThl, UX CBOMCTBA. [[puMEHEeHNEe 21IEMEHTOB U COCIUHEHHHN.

42.

[Toarpynmna mapranna. O61mas XapakTepuCTHKa JIEMEHTOB; HAX0XIEHUE B IPUPO/IE; I10-
JyuyeHue, cBoicTBa U npumeHenue. Okeun mapranna (VII), mapraniosas KMcI0Ta U IEPMaH-
raHaThl, CBOMCTBA U MOITY4YEHUE; OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEAMHEHUI
pa3IMYHbIX CTENEHEW OKMCIEHMsI MapraHlia ¥ 3aBUCUMOCTb UX OT pH.

43.

KectrocTs Boasl. Onpenenenue , knaccuduxamus. [IpuannHbl kapOOHATHOH KECTKOCTH BO-
161, CiocoObl yCTpaHESHHUS.

44.

CgoiictBa d-amementoB I B rpynmel. O0miast xapakTepuCcTHKa 3JIEMEHTOB; HaXOXK/CHHE B
MIPUPOJIE; CIIOCOOBI MOMyUEHUsI MeTaJIJIOB. OTHOILIEHUE K IPOCTHIM U CJIOKHBIM COEAMHEHUSIM.
Coenunenus menu (I u II); okcupl, THAPOKCHUIBI, COIM U KOMITJIEKCHBIE COETMHEHUS; METObI
ITOJIYYEHUS U CBOMCTBA.

45.

Oxkcunsl hocdopa: momydeHue U CBOUCTBA, cTpoeHne. Kuciaopoaconepskamiiue KUcIoThl,
CTIIOCOOBI TIOYUYEHUS, CTPOCHUE MOJIEKYJI, XUMHUYECKasl CBSI3b B cBOMCTBA. KucioTs! hocdopa
co cTerneHblo okucienus P (+5, +3, +1). OmiuuutenbHbIe 0COOCHHOCTH CTPOCHUS KUCIOT
passbix rpynmn. [Tomudocdarer u metadocdarel. [Ipumenenne Gocdopa u ero coeAMHEHHUI.

46.

HGPOKCI/I,Z[ BOoAOpOda: MCECTOAbI NOJYYCHUSA, CTPOCHHUC MOJICKYJIbI, KUCJIOTHO-OCHOBHBLIC U
OKHCIIUTEIILHO-BOCCTAHOBHUTEIIFHBIE CBOMCTBA. HepOKCOKI/ICHOTHZ CIIOCOOBI IIOJIyUCHU, CBOU-
CTBaA.

47.

CoennHeHus rajoreHoB ¢ kuciaoponoMm. OKcuabl xjopa, Opoma, noja: MOIy4eHue, CTPyK-
Typa, CBOMCTBA; CPAaBHEHUE YCTOMYHMBOCTH, KUCIOTHBIX U OKHMCIIUTEIBHBIX CBOMCTB OKCUIOB.
B3anmopeiicTBre rajqoreHoB ¢ BOJAOM M pacTBOpamu Iienoded. OTHOIIEHHUE TrajJoOreHOB K KH-
cnoponco,uepn(amHM COCAMHCHUAM I'aJIOTCHOB 1 COCANHCHUSAM UX C BOI[OpOI[OM n MCTaJlJlaMH.

48.

Cxo0/IIcTBO B CBOMCTBaX OCpUILTUS M ATIOMUHUS: THUIIBI THOPUAM3AIMN aTOMHBIX OpOUTAaleH,
KOOPJMHAIIMOHHBIE YKCIIa, OTHOLIEHNWE K KUCJIOTaM U IIeJI0o4YaM, CBOMCTBA OKCHUIOB M THUJIPO-
KCHIOB.

49.

Oco0eHHOCTH Pa3NIOKEHHUS] aMMOHHUIHBIX coJjield. OTBET MOATBEPIUTE YPaBHEHUSIMU Peak-
.

50.

Coenunenus cepebpa (I); okcum, ero cBocTBa; HUTPATHI U TaJIOTEHUBI, UX CBOMCTBa; (o-
TorpaduyIecKuii MPoOLEecc MOAYUYCHUST YEPHO-0CITBIX N300paKEHHIA; KOMIICKCHBIC COCIMHEHUS
cepedpa (I), cBoiictBa u ciocoOs! nomyuenus. Coenunenus 3o0io0ta (I), cBoiicTBa U cOCOOBI
nonydenus. Coenunenus 3oi0ta (I1I); okcun u ruapOKCHUT; TAIOTEHUIBI, CBOMCTBA U CIIOCOOBI

MOJIYUCHU S ; KOMIIJICKCHBIC COC/ITMHCHMH. HpI/IMeHeHI/Ie IMPOCTHIX BEHICCTB 1 COGI[HHGHI/Iﬁ.

5.2. IlepeyeHb TeM KYpPCOBBIX IPOEKTOB, KYPCOBBIX PadoT,
HX KpaTKoe coJep:KaHue U 00beM.
KypcoBbie npoeKThl U KypcoBble paOOThl MPU U3YyUYEHUU IHUCLUILIMHBI HE Tpe-

JyCMOTPEHBI YUYCOHBIM TIAHOM.

5.3. IlepeyeHb MHAMBHUAYAJIBHBIX IOMALIHUX 32JaHUM,
pacdyeTHO-rpaduUecKNX 3aJaHUM.

IlepeyeHb 1OMAIIHUX 3aJaHUI




Kypc1l Cemectp 1

[Ipu mszydenun aucuuiinabl «OHX» mpeaycMOTpeHO BBIMOJHEHHUE JOMAIIHUX
3aaHul 1o cieayromum pazaenam: 1,2.3.4,5,6

Hutpata xenes3a (II), B 200 mi koToporo coaepxxurcs 9 T co-
.

3. KakoBa MoJISIpHOCTB, MOJISUIBHOCTh, HOPMaJILHOCTh U
tutp 40%-H0r0 pactopa H,SO4 (p=1,303 r/mi)?

4. Hanummre ypaBHEHHMsI B MOJEKYJSIPHOW H HOHHO-
MoJeKyJsipHoi popmax: a) Na,HPO4+NaOH =;

6) HzSO4 + N32803 =.

5. Hanummure ypaBHEeHUE rUAPOIN3a B MOJIEKYJSIPHOM U MOH-

OBl BBIPAKCHHS KOH-
IIEHTpAllUd  PaCTBO-
POB, OIpEeIICHUS KH-
CJIIOTHOCTH PAacTBOPOB

(pH).

Ne [lens n3yuenus paz- | Koa-Bo
TunoBele 3aganus
/T Jena yac
1 2 3 4
Knaccudukanmsi, cBOMCTBa XUMHYECKUX 2JIEMEHTOB

1. 1. Hanummre ¢opmynel coenmHennii u ux rpadudeckue | Llens  3amanus  —
bopMyJIBL: yMETh Nucath GopMmy-
okcua azora (V), ruapokcun onosa (IV), cepHucTast KUCIOTA, | Il  COSAMHEHUH TIO
oprodocdar meau (I1), THEAPOOPTOCHIIMKAT KaJIbIMs, HUTPAT | HA3BAaHUIO, 3HATH XH-
TUAPOKCOATIOMUHHSL. MHUYECKHE  CBOWCTBA
2. Hanumute (GopMynbl OKCHAOB, COOTBETCTBYIOLIME YKa- | BCEX KIACCOB COEIU-
3aHHBIM THAPOKCHIAM. YKaKUTE KUCIOTHO-OCHOBHBIE CBOMW- | HEHMM (OKCHIOB, M-
CTBAa OKCHUIOB M TMOJITBEPAUTE XUMHUUYECKUMH DPEAKIUSAMH. | pPOKCUIOB, COJEH) U
HCIO,, NaOH, Be(OH).. yMETb IHCaTh Ypas-
4. CocraBbTe B MOJEKYJISIPHOM BHUJE PEAKIMH TOJYYCHHUS | HCHUSI PEaKIUu MEXK-
BCEX BO3MOJKHBIX COJIEW HCXOIS W3: THUAPOKCHIA IMHKA U | Iy HUMHU.
CEPHUCTOU KUCIIOTBI
5. Hamummre B MONEKYJISPHOM BUAE PEAKIHUU CIEAYIOUINX
npespatieanii: SO,—»S03—>H,SO4,—~>Zn(HSO4),—>BaSO4

OcHOBHBIE 3aKOHBI XUMUU

2. 1. Onpenenute MOJISIPHYIO MacCy, SKBUBAJIEHT, MOJspHyMo | Lleap  3amanus  —
MacCy 9KBUBAJICHTA, OTHOCUTEIBHYIO TUIOTHOCThH MO BOJOPO- | YMETh peliaTh 3ajadu
Iy ¥ BO3AYyXY ra3000pa3HOro BEIIECTBA, YUCIO MOJIEH, YUCIO | C TPHUMEHEHUEM OC-
MOJIEKYJI, 3aHUMaeMbIil 00beM TpH H.y. 6,4 T Bogopo/a. HOBHBIX 3aKOHOB XH-
2. Onpenennrte SKBUBAJIECHTHYI0 MacCy KHUCIOTHI B PEaKLHU: | MUH.
2H2CO3+Ba(OH)2=Ba(HCO3)2+2H20
3. 5,6 r Metamia pearupyet ¢ 3,2 T cepbl. BoIUUCINTL YKBH-
BaJICHTHYIO MacCy MeTaa.

OO6111e 3aKOHOMEPHOCTH OCYIIECTBICHHS] XUMHUYECKUX MPOIECCOB

3. 1. Kak usmenuTtcsi ckopocts peakiuu 2A + 3B --> A,Bs, ecnu | Llens 3amanus — 3Has
KOHIICHTPAIMIO BElIeCTBAa A yBEJIWYUTHh B 2 paza, a KOHIEH- | 00IIKMe 3aKOHOMEPHO-
Tpauuio BemecTsa B ymeHbIuTh B /1Ba pasa? CTH  OCYILECTBIICHUS
2. Uemy paBeH TemmepaTypHbIii KOAHUIIMEHT CKOPOCTH pe- | XUMUYECKUX IPOIIeC-
aKIIMY, eclii TIPU yBEIMYEHUU TeMrepaTypsl Ha 30 rpaaycoB | COB, yMeTh UX IpHUMeE-
CKOPOCTh peaKIuu Bo3pacTaeT B 15,6 paza? HATH JUIsl pacyeTa Ku-
3. Kak nmoBiusieT moHMKeHne TeMIEePaTyphl U MOBBILICHUE HETUKUA  Pa3lUYHBIX
JTABJICHUSI B CUCTEME Ha PaBHOBECHE PEaKLUU: MIPOLIECCOB.
N,(1)+ O,(r) = 2NO(1); AH°= 180 /I

TeopeTnyeckre OCHOBBI OMCAHUS CBOMCTB PAaCTBOPOB

4. l. KakoBa mpolueHTHas KOHLEHTpauus pacTBopa, moiy- | Llenp  3amanus  —
yeHHoro npu pactBopeHuu 15 r Na,COs3 B 150 r Boab1? YMETh pelarh 3agaqyu
2. Paccunraiite HOpMasibHYI0 KOHLIEHTPAILMIO PacTBOpPA | HA Pa3IMYHBIE CIIOCO-




HO-MOJIEKYJISIPHOM (hopMax M yKa)KHTe peaklrio Cpeibl pac-
TBOpoB cienyromux coneit:  (NHy)2SO4; Nap,SO4; KHCO;3;
FeZS3; BC13.

6. Omnpenenure BenmnuuHy pH Bogusix pactBopoB HCI n
Ca(OH), konnenTpanuu 0,11 Mot/

OKHCIUTEIHHO-BOCCTAHOBUTEIBLHBIC CBOMCTBA BEIIICCTB
5. 1. YpaBusaiiTe peakuuu, yctaHoBuTe WX Tul. J{ns uonHo- | Llens  3amaHus  —
AJIEKTPOHHOTO METOJA HAIUILIUTE 3HAYEHUS CTAaHIAPTHBIX | YMETh  MPOTHO3UPO-
3JIEKTPOJIHBIX MTOTEHIINAJIOB U ONPEEIUTE HAIIPaBICHHUE TIPO- | BaTh MPOJIYKTHl peak-
TEKaHUS PeaKLUu: UAA B  PA3IUYHBIX
MgO + CI, + C = MgCI, + CO npoueccax.
KMHO4+F€SO4+HQSO4=MI’ISO4+F€2(SO4)3+KQSO4+H20
IIponecchl, MpOTEKAIOIIKE B JIEKTPOXUMUYECKUX CUCTEMAX
6 1. CocraBuTh CXeMy TaJbBaHHUYECKOTO dJIEMEHTa, cocTosie- | Llens 3amanus — usy-

r0 U3 MAarHWEBOW M JKEJIE3HOW IUIACTHUH, ONMYIIEHHBIX COOT-
BercTBeHHO B 1 M mu 0,8 M pactBops! ux coneil. Hanucars
VMOHHBIE YPaBHEHUS PEAKIUI W ypaBHEHHS 3JIEKTPOJHBIX
npoueccoB. Beruucauts 3/]C ranbBaHUuECKOro 3JIEMEHTA.

2. CocTaBUTh CXEMY JJIEKTPOJIM3a paciuiaBa U BOJHOTO pac-
tBOpa CrCls n Na,SO4 Ha nHepTHBIX 3ekTponax. Kakas mac-
ca BeIlleCTBa BBIJIENUTCS Ha Katoae u3 paciiaBa coyu CrCls,
€CJIM cujla TOKa paBHa 6 A, a Bpems 3ieKTpoiusa - 1,5 gac?

3. XpoM HaxoauTcs B KOHTaKTe ¢ Meapto. Kakoit merann Oy-
JIET KOPPOAUPOBATh B KUCIOU cpere. Jlaiite cxemy oOpazyro-

YUTHh TPOIECCHI dIEK-
TpPOJIM3a PacTBOPOB U
pacIuiaBoB coJiel U 1o
3aKOHaM 3JIEKTPOJIU3a
HaxOJIUTh BBIXOJ MPO-
JIyKTa, 3HATb METOJbI
3alIATEl METAJIOB OT
KOpPO3HH.

IETOCA IMPU 3TOM TaJIbBAHUYCCKOI'0 3JICMCHTA.

Ilepeyenb pacyeTHO-rpaduyecKux 3aJaHUI

Kypc 1

Cemectp 1

Ha Bemonnaenune PI'3 (M13) npeaycmorpeno 18 yacoB caMoCTOATENbHON pabOThI CTYIEHTA 10
azgenam 4, 6, 7, 8.

KOHOCHTPUPOBAHHBIM U p8.36aBJ'ICHHBIM KHCJIOTaM

TaJJIOB C KHMCJIOTaMHU M IICJI04Ya-

11\/?1 Haspanue W13 Lens uzyuenus U3 th;IC_BO
1 2 3 4
1. a). Hanmmwure 51I€KTpOHHYIO U 3JIEKTpOHHO- | Llenb 3amaHus — U3yyuTh MOps-
rpaduueckyto dopmyny aroma smemeHta Ne 30 B | JOK 3amoJHEHHsS] aTOMHBIX Op-
HOpPMaJIbHOM U BO30YKIEHHOM COCTOSIHUSIX, YKQXUTE | OUTaneil anekTpoHamH; HeoOXo-
HA3BaHHUE JTOTO DJIEMEHTa W BO3MOJKHBIE BaJCHTHO- | IUMO YCBOUTH MOHSTHE O KBaH-
CTH, TICPUOJ M TPYIIY K KOTOPOW OH MPUHAJJICKHT, | TOBBIX YHCIAX. OTO MO3BOJUT
3HAUEHUs! KBAHTOBBIX uucen (n, [, m;, ms) GopMuUpyIo- | MOHIATh TPHUHLUI TOIpa3aese-
IIETO JIEKTPOHA ATOTO aTOMa. HUS DJIEMEHTOB HA -, p-, d- U f-
CeMEHCTBa, a TaKXke Mepuoany-
HOCTb B H3MEHEHUU CBOIWCTB 2
HJIIEMEHTOB.
0). Hamumure 5rnekTpoHHYI0O U 3neKTpoHHO- | Llenb 3amanus — mo Habopy 3Ha-
rpaduueckyio Gopmynay aroma 3JlIeMEHTa B HOpMallb- | YeHHI KBAaHTOBBIX YHCEN 3JIEK-
HOM U BO30Y’KJICHHOM COCTOSTHUSIX, YKQKUTE BO3MOXK- | TPOHOB HAYUUTHCA MUCATH JJICK-
HbIE BAJICHTHOCTHU 3JIEMEHTa, MEPHOJ U TPyNIy K KO- | TpPOHHYI0 (opmyny aTtoma sie-
TOpPOW OH TMPHUHAJJICKHUT, €CJIM 3HAYEHUS KBAHTOBBIX | MEHTA U OMPECIAThH JIEMEHT.
yucen (n, [, m;, ms) SNEKTPOHOB BHEIIHETO JIEKTPOH-
HOTO cJiost cneayronme: 5,0,0,+1/2; 5,0,0,-1/2.
2. Onumure XMMHYECKHE CBOMCTBA oiioBa Ha mpumepe | Llenb 3apanus — ymeHUe cocTaB-
OTHOIIIEHHUS €T0 K pacTBOpaM M pacIljlaBaM IIEJIOYEH, | IATh YpPaBHEHUSI PEAKIUU Me- 2




(HCI, H,SO4, HNOs3). IlpuBeaute ypaBHEHHS peak-
UH.

MHM.

IJICKCHBIX COGI[I/IHCHPIfI, uX Ha-

tpanbHOro atoMa: [Co(NH3)6]Cl3; Ko[Hgls].

3BaHUA, KJ'IaCCI/I(bI/IKaLII/II-O.

3. Kakne n3 uMeronmxcs B pacTBOpe MOHOB M B KakoH | Llens 3agaHusa — M3y4yuTh Mpo-
MOCIIE0OBATEIHHOCTH OyIyT pa3pspKaThCs HA MHEPT- | IECChI JIEKTPOIU3a PACTBOPOB U
HbIX Katone u anoxe: Ag’, CI, Co™, NO;~, K™ Ilpu | pacmuiaBos coeil u 1o 3aKoHam 5
3IEKTPONIU3e BOAHOTO pacTBopa xjopuaa onosa (II) | 2JIeKTposin3a HAXOATh BBIXOJ
Ha a”Hoze BeIaenunoch 1,4 1 rasa. Kakoe BemecTBo U B | IPOAYKTA.
KAaKOM KOJIMYECTBE BBIJICJIWIIOCH Ha Katoje?

4. Cocrasbre Bolpakenue [IP AgBr u AgCl, cpaBuute | Llenb 3amanus — 3Has pacTBOpHU-
UX pacTBOPUMOCTh. PaccumTailTe KOHUEHTPALMIO Ka- | MOCTh BEHIECTB, YMETh ONpeJe- )
THOHOB U aHUOHOB B HACBIIIEHHOM PAaCTBOPE OJHOTO | JISITh KOHIIEHTPAIMIO KAaTHOHOB
13 3TUX BEUIECTB. Y aHUOHOB COEJIMHEHHS.

5. HazoBute KOoMIIIeKCHI, MPpUBEIUTE ypaBHEHUs uX nuc- | Llens 3amanus — pazoOpaTh awuc-
COIIMAllMM M OIPENEINTE CTENEHb OKHUCICHHS LIEH- | COUMALMIO, CTPOEHUE  KOM- 1

Kypc1 Cemectp 2

Ha Bemonnenne PI'3 (M13) npenycmoTpero 18 4acoB caMoCTOSTENbHOM pabOThI CTYACHTA IO
aszgenam 10-18.

é\/@n Hazpanne N/13 Henp nzyuenns U3 K;);IC_BO
1. CaoiictBa s1emeHTOB [-VIIIA rpymnim 31eMeHToB. Lexs 3a7aHms — H3YHHTD
1. Cocrasbre ypaBHeHus peakuuid. OOMEHHbIE PEaKUUU HA- | poifcTBa HMeMEHTOB |-
MMUATE B HOHHO-MOIEKYJIAPHOM  BHAE,  OKHCIMTENBHO- | VII A rpymm smemeH-
BOCCTAHOBHTEIIbHbIC PEAKIMH  YPABHAHTE HOHHO-3NEKTPOHHBIM | 1op yyieTs, micaTh ypas-
meronom. C +NaySOy —;  Ge + HNOsyouy + HClou—; HEHUS peakiui, ocyIie-
Sn + HNOj gy pass——>:  AuCl3 + HCl gy —; CTBIIATH NPEBPAILICHUS. 4
Na3PO4 + KMl’lO4 + HzSO4—), As + CIZ + H20—>,
S + HNOj3on —2¢% ;. HyO; + KyCryO7 + HySO4—;
Brz + SOZ + HQO—), HF + HQSO4—); Zn + Hzonap—t); Ag +
HNO3pa36_’; Ga(NOS)S —t)
2. IIpu moaHOM TEPMHUYECKOM Pa3IOKEHUM CMECH HUTpaTa Hatpud u | llenp 3amaHust — 3Has
KapOOHATa KaIbLHs MOJYYMIH CMeCh Ta3oB obbemMoM 11,2 1M’ | cBoiicTBa 37eMeHTOB -
(H.y.) C IUIOTHOCTBIO 1O BoJOpoxy paBHOHM 16,5. Onpenenute mac- | VIII A rpymnm, ymeTsb
Cy HCXOIHOH CMeCH. pemiaTte 3a71a9u Ha BBIXOJ]
3. Omnpenenute pH u xoHCTaHTy THApONM3a 69 Mi 12%-ro pacTBopa | IPOAYKTOB peakiuu,
MeTacunukaTa Hatpus (p=1,137 r/mn). onpeznensite pH u KoH-
4, Kaxoit 00beM 3 H. pacTBOpa HUTpUTA HATPHs TpeOyeTcs Uil moj- | CTAaHTy THIOPOIH3a  CO-
HOTO BOCCTaHOBJICHHUS MEPMAHTaHATa Kalus B HeHTpabHOll cpenie, | JICH, ONMpenensiTs odbeMm
coaepxaterocs B 340 r 23%-Horo pactBopa nepMaHraHara Kauus. | WIH MacCy pacTBOpOB.
5. Ha oGxwur 19,1 T cynspuaa HEKOTOPOro MeTajula MoTpedOBaNIOCh 5
6,72 1 kucnopona (H.y.). B cynedune n B oOpazoBaBiiemcs mocie
00KHTa OKCHIIC METAT MMEET cTereHb okuciaeHus +2. Cynbhun
Kakoro meraiuia Obul moaBeprHyT oOxury? Kakas macca moga mo-
JKET MMPOPearupoBaTh ¢ Ta30M, OCTABIIMMCS TOcIie 00xura?
6. ITpu nevictBum 189 r a30THON KHUCIOTHI HA HEKOTOPOE KOJIUYECTBO

cMecH MeTaimuieckoil Meau u okcuaa menu (1) seraemmmocs 11,2
1 okcupa azora (II). Kakoit o6vem 94%-Holi cepHOM KUCTOTHI (p =
1,83 r/cM’) moTpe6GoBaTOCh ObI IS PACTBOPEHHS TAKOTO XKe KOJH-
YECTBA HCXOAHON CMECH.

5.4.

KoHTponbHbBIE pabOTHI HE IPETyCMOTPEHBI.

IlepeyeHb KOHTPOJIBHBIX Pa0dOT




6. OCHOBHAS 1 TONNOJTHUTEJIBHAA JIMTEPATYPA

6.1. IlepeyeHb OCHOBHOM JIMTEPATYPbI

1.AxmeroB, H. C. O6mas u nHeoprannyeckas xumus: yueOnuk / H. C. Axmeros. — CII6.; Mo-
ckBa; Kpacuonap: Jlans, 2014. — 743 c.

2. Koncnekr neknuii mo xumun: yde0. mocodue / B. U. IlaBnenko, JI. B. [lenucosa, H. B.
Kntounukosa, A. H. Bononuenko. — benropoa: U3n-so BI'TY um. B. I'. [llyxosa, 2010. — 136 c.

3. TeopeTndeckre OCHOBBI XMMHH: 3aTaHUS ISl CAMOCTOSITENILHOW pabOThI CTYICHTOB: yueo.
nocobue / coct.: B. I'. Kimumenko, A. H. Bonmomuenko, B. U. TlaBnenko. — benropoa: U3n-so BI'TY
nMm. B.I'. lyxoBa, 2014. — 125 c.

4. Bononuenko A.H., IlaBnenko B.U., Knmumenko B.I'. [IpakTukyMm 1mo HEOPraHUYECKOU XH-
Mmun: yueb. mocodbue — benropon: M3zn-so BI'TY um. B.I'. llyxosa, 2009. — 115 c.

5. I'munka, H. JI. 3amaun u ynpaxxnenus mno oOmei xumuu: yued. nocooue / H. JI. I'munka. -
u3a. crep. - M.: Uurerpan-Ilpecc, 2005. - 240 c.

6. Kinumenko, B.I'. MeTtoauueckne yka3zaHus K BBITIOJIHEHHIO JTaOOPATOPHBIX pabOT MO Kypcy
o01elt XMMHHU [T CTyIeHTOB JTHEBHOU (popmbl o0yuenus / B.I'. Knumenko, H.B. Kimrounukosa, A.H.
Bomomuenko, P.I'. llleBiora, P.H. Actpebunckuii. — 3-e uszn., crep. — benropoa: M3a-so bI'TY, 2010.
-53c.

6.2. IlepeyeHb TONMOJTHUTEIHLHOM JTUTEPATYPBI

1. OCHOBBI HEOPTAHMYECKOW XUMHH; METOJA. YKa3aHWsl JJI CTYJCHTOB JHEBHON (HOpPMBI 00y-
yenwusi/coct.: B. I'. Knmumenko, A. H. Bonomguenko, B. U. IlaBnenko. — 2-e u3z., nomn. — benropon:
N3n-Bo BI'TY um. B. I'. lllyxosa, 2004. — 53 c.

2. Bonoguenko A. H. [IpakTukym no HeopraHW4YeCKOM XMMUU [ DNEKTPOHHBIN pecypc]: :
y4e0. mocoOue il CTyJIeHTOB, o0y4arormuxcs mo HanpasiaeHusM 240100.62 - XuM. TEXHOJIOTHA,
241000.62 - DHepro-u pecypcocOeperaromye mporecchl B XMM. TeXHOJIOTHH, HeTeXUMUU, OMOTEXHO-
noruu, 270800.62 - Ctp-Bo / A. H. Bonomuenko, B. U. I1aBnenko, B. I'. Kinmmenko Pexum gocryna:

— https://elib.bstu.ru/Reader/Book/2014040921151112853000004246.

3. CipaBOYHUK MO 00IIEH U HEOPraHUYECKOW XUMUH [ DIEKTPOHHBIN pecypc]: cocT.: B. U.
[MaBnenko, A. H. Bonomuenxko, B. I'. Knumenko / BI'TY um. B. I'. lllyxoBa, kad. Heopran. Xumuu;
BI'TY um. B. T'. lllyxoBa, kad. HeopraH. XuMHH. — DJIEKTPOH. TEKCTOBBIC J1aH. — benropon : M3n-Bo
BI'TY um. B. I'. lllyxoBa, 2014. — Pexxum nocrymna:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

4. KimrounukoBa, H. B.OCHOBBI 3JIEKTPOXMMHUU M XMMHUYECKHE CBONCTBA KOHCTPYKLIMOHHBIX
METaJIJIOB: yuel. mocobue s CTyJeHTOB, oO0ydarommxcs no Hanpasienunio 270100 "Crp-so" / H. B.
Kimtounukoga, JI. B. Jlenucosa. — 2-e u3n., gomn. — bearopon: M3a-so BI'TY um. B. I'. Illyxosa, 2010. —
131 c.

5. Axmetos, H.C. Obmias u Heopranuueckasi XuMusi [ DJIeKTPOHHBIN pecypc]: yaeOHHK. —
OnektpoH. naH. — CII6.: Jlans, 2014. — 744 c. — Pexxum nocTyma:
http://e.lanbook.com/books/element.php?pll_id=50684

6. MeTtoandeckue yKa3aHus K BBITIOJIHCHHIO JJA0OPATOPHBIX PabOT MO Kypcy OOIIeH XUMHH JIJIst
CTyeHTOB Bcex crienuanbHocTedl. Kimumenko B.I'., Kimounukosa H.B., Bonoguenko A.H., [lleBiioBa
P.I'., - bearopoxn: BI'TY, 2010. - 51 ¢ — Pexxum gocryna
https://elib.bstu.ru/Reader/Book/2013040919012222315700009963




6.3. IlepeyeHb HHTEPHET PeCypCcoB

1. Poccuiickoe o6pasosanue ®EJEPAJIBHBIN ITOPTAJ: http:/www.edu.ru/
2. Xumuueckuii karanor: http:/www.ximicat.com/

3. Xumnueckuii noptan ChemPort.Ru: http://www.chemport.ru

4. Caiir o xumuu XuMuK: http:// www.xumuk.ru/

5. Caiitr HeXynoxectBenHnas Jluteparypa NeHudLit:
http://www.nehudlit.ru/books/subcat352.html

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Jlyis mpoBeieHUs JIEKIMOHHBIX 3aHATUH HEOOXOAMMa ayJaUTOpHs, OCHAIICHHAS MPe3eHTAIHOH-
HOM TEXHHMKOU (IMPOEKTOP, IKpaH, KOMITBIOTEP), KOMIUIEKT JEKTPOHHBIX Tpe3eHTanui (1abd. 325, ka-
denpa HX); mpakTHYecKUX 3aHITHI — KOMIBIOTEPHBIN Kiace, cnenuanuzupoBannoe 110 (mab. 327,
kadenpa HX); abopaTopHbIX 3aHATHI — yueOHas XuMuueckas jgabopatopus (J1adopaTopus o0mieit u
HEOPTaHMYECKON XMMUH), OCHAIIIEHHAS JTA0OPATOPHBIMU CTOJAMH, BBITSDKHBIM IIKa(oM, CYNIHIEHBIM
mkadom, TepMOCTaTaMH, MATHUTHBIMU MEIlIaKaMu, HEeHTpUudyramu, aHaTUTHYECKUMH BECaMU, HJIEK-
TPOIU3EPOM, DIEKTPUUESCKUMH TUTUTKaMU, poTokomopumMerpamu, pH-MeTpamu.

Jlia ocymiecTBieHHsT 00pa30BaTEIbHOrO Mpollecca Ha JIEKIMOHHBIX M MPAKTHUECKUX 3aHATUAX
UCTIOJIB3YETCs CIeyIolee MporpaMMHoe o0ecTiedeHue:

1. ITporpamMma KOHTpOJISl 3HAHUM 110 XUMUH «Supertest»

2. [Iporpamma «Buptyanbnas nadoparopust ChemLaby

3. IIporpamma xumuko-mateMatnueckux pacuétoB «<CHEMMATHS

4. Ilporpamma «BupTyanbHas Xumuueckas J1abopaTopus»

Jl7is poBEpKU KOHTPOJISI 3HAHUN CTYACHTOB 10 BCEM pa3jieaM JUCIHUILTUHBI TPOBOJIUTCS TECTH-
pOBaHKE B KOMITBIOTEPHOM Kitacce kadenpsl (J1ab. 327) mo Tectam, COCTaBICHHBIMH MPENO01aBaTeIIMU
Kadeapol.

3amuTa 1abopaTopHBIX paboT «['maponu3 coneity, « KecTkocTh BOJIBD» MPOXOANUT B BUAE JIETOBOM
UTPBI: TPYyIIA JEIUTCS HAa KOMaH[Ibl, Ka)KJas KOMaH/a MpeiaraeT CBOM BapUaHThl PEHICHUsI TOCTaB-
JICHHON TIPOOJIEMBI, TIOCIIE Yer0 UIET pa30op MPeI0KEHHBIX BAPUAHTOB U BHIOOP OMTHUMAIBLHOTO.

IMPUJIOKEHUA

Ilpunosicenue Nel.
MeToaunyeckue yka3aHusi 1JIsl 00y4al0Ierocsi Mo 0CBOEHUIO AMCIUILIUHBI

Kypc «OOmas u HeopraHuveckass XUMHs» TPEACTABIACT cOO0H HEOTHEMIIEMYIO COCTABHYIO
4acTh MOJITOTOBKH CTYA€HTOB 10 HarpaiieHUIo 18.03.01 «XuMuueckas TEXHOIOTHS.

OOyuenne Kypcy oOmIel 1 HEOPraHUYEeCKOW XUMUU MPECIIEeyeT ABE OCHOBHBIC IICNIU: TIepBast —
oOmeBocnuTaTeIbHAs M Pa3BUBAIOIIAS, 3aKIIIOYAIONIAsACS B (JOPMUPOBAHUU M PA3BUTHUH JIOTHYECKUX
CIIOCOOHOCTE M DJIEMEHTOB TBOPYECKOTO XHMHUYECKOTO MBIIUICHUS, BTOpas — KOHKPETHO-
MpaKkTU4YecKas, CBsA3aHHas ¢ (OpMaMu MPUMEHEHHS XHMHUUYECKHX 3aKOHOB B TE€XHOJOTHUYECKHX IPO-
1eccax, Co CBOMCTBaMH BEUIECTB U MAaTEPHAJIOB.

3amavyaMu JUCITUIUTHHBI SBIISIIOTCS: OCBOCHUE CTYJIEHTaMH (DyHIaMEHTa COBPEMEHHOW XMMHUYE-
CKOM HayKH M Ha €r0 OCHOBE - XMMHUU 3JIEMEHTOB U UX COCIUHEHUM, MOJyYeHHE COBPEMEHHBIX Hayu-
HBIX TPEJICTABICHUNA O MaTepuu U opMax ee IBIKCHHS, O 3aKOHOMEPHOCTSAX MPOTCKAHUS XUMHYC-
CKHX peakliuii; MTOHUMaHHE 3HAYEHUSI XUMUU B TPOMBIIUICHHOCTA CTPOUTEIIbHBIX MaTepUaiOB; 3HAHUE
Kypca XMMHUH HEOOXOJIUMO IS YCIIENTHOTO M3YyYCHHS TOCIEAYIONIMX OOIMEHAayYHBIX U CTHEIIHATBHBIX
JUCLMIUINH, a B JAJIbHEUILIEM — JIJIs YCIIEIIHOW TBOPUYECKOMN AEATEIbHOCTH CIIEUAINCTA.

[Iporpamma Kypca COCTOUT M3 ABYX 4YacTed. B mepBoil 4acTu mpeAcTaBI€Hbl TEOPETUUECKUE
OCHOBBI HEOPTaHUYECKON XUMUU — OCHOBHBIE YUEHUSI XUMHUH— YUYEHHUE O CTPOCHUU BEIIECTBA, YUCHUE
O HAaMpaBJIECHUU XUMUYECKUX MPOIECCOB, YUEHUE O CKOPOCTH XUMHYECKHX MPOILIECCOB U YUEHHUE O TIe-
PUOAMYECKOM HM3MEHEHUU CBOMCTB XMMHYECKUX 3J€MEHTOB. Bo BTOpO 4acTH CHUCTEMAaTH3MPOBAaHBI
OCHOBHBIC 3aKOHOMEPHOCTH B M3MECHEHHH CBOMCTB AJIEMEHTOB M MX coeauHeHuid. M3yueHnune mo0oro



00BEKTa XMMHUHM — PEAKIMM U BELIECTBA — MPEJIaracTcsi NPOBOAUTH C MO3UIMI OCHOBHBIX YETBIPEX
YUYEHUN XUMHHU.

ITocsie M3yuyeHns: TUCHMILVIMHBI CTYAEHT JOJZKeH 3HATh: DJIEKTPOHHOE CTPOEHUE aTOMOB U
MOJIEKYJI, OCHOBBI T€OPUU XHMUYECKOW CBSA3M B COCIMHEHUSX Pa3HBIX THUIIOB, CTPOCHHE BEIIECTB B
KOHJICHCUPOBAaHHOM COCTOSIHUH, OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAaHUS XUMUYECKUX MPOIIECCOB U
XapaKTePUCTHKU PAaBHOBECHOT'O COCTOSIHHS, METObI OMUCAHUS XMMHUYECKUX PAaBHOBECHI B pacTBOpax
ANEKTPOJIUTOB, XUMUYECKHE CBOMCTBA 3JIEMEHTOB pa3iauyuHbIX rpymnn [lepuoanueckoi cuctemMsl U UX
BaXHEHIIINX COEAMHEHUN, CTPOCHHE U CBOMCTBA KOOPIMHAIIMOHHBIX COeTMHEHUH.

Ilocsie u3yyeHHs1 TUCHUILIMHBI CTY/ACHT JA0JIKEH YMeTh: HCIOJIb30BaTh OCHOBHBIE XUMHYE-
CKH€ 3aKOHBI, TEPMOJMHAMHUYECKHE CIPABOYHbIC JAHHBIE W KOJUYECTBEHHBIE COOTHOIICHHUS HEopra-
HUYECKON XMMUU IS PEHICHUsT NPOQPEeCcCHOHATBHBIX 33/1a4; BHIIOIHATH OCHOBHBIE XUMHUECKUE OTIe-
panuu, OmpeaensTh TEPMOAMHAMHUYECKHUE XapaKTEPUCTHUKU XUMHYECKHX PEaKIMii U pPaBHOBECHBIE
KOHLIEHTPALlUU BEIIECTB.

IlocJie n3yueHust TMCHUIJIMHBI CTYIEHT J0JI2KeH BJaeTh: TCOPETUIECKIMH METOAAMH OIH-
CaHMs CBOMCTB IMPOCTBIX U CIOXHBIX BELIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOEHMSI X aTOMOB U IOJIO-
xeHus B [lepuoanyeckoil cucreMe XUMUYECKUX 3JIEMEHTOB, SKCIIEPUMEHTAIbHBIMU METOJJaMU OIIpe-
neneHust GU3NKO-XUMUYECKUX CBOMCTB HEOPTaHMUECKUX COCIMHEHUI.

3aHATHA TPOBOAATCS B BUJE JIEKIUN U Ta0OPATOPHBIX 3aHATHA. BaxkHOoe 3HaueHue Uil u3yde-
HUS Kypca UMEET CaMOCTOSITeNIbHAs paboTa CTYIEHTOB.

@DopMbl KOHTPOJIS 3HAHUHN CTYACHTOB MPEANONAraloT TEKYIIU U UTOTOBBII KOHTPOJb. Teky-
MK KOHTPOJIb 3HAHWUN MPOBOIUTCA B (hOpME MPOBEPKH TOMAIIHHUX 33JaHUH, 3alIUT Ja00OpaTOPHBIX
paboT, cucteMaTu4ecKux onpocoB. PoOpMoOii HTOTOBOTO KOHTPOJIS SIBIISIFOTCS JIBa SK3aMeHa.

Pacrnipenenenue marepuana AUCHUILIMHBI IO TEMaM U TPEOOBAHHUS K €€ OCBOCHHUIO CO/IEpKATCS B
PaGoueit mporpamme JUCHUILTUHBI, KOTOPasi OMPEENsIeT COAEpKaHUE U OCOOCHHOCTH M3YUYECHHUS Kyp-
ca.

Hcxonnbiii sTan uzydenus kypca «OOmas u HeopraHmueckas XuMusD MpernoaraeT 03HaKoM-
JICHHE ¢ paboueit mporpaMMoii, XapaKTepU3YIOIIEH TPaHUIIBI U COACpKaHUE YYSOHOTO MaTepuaa, Ko-
TOPBIN MOANIEKUT OCBOCHHUIO.

N3yuenue oTnenbHBIX MOAYJIEH Kypca HEOOXOIMMO OCYLIECTBIISITH B COOTBETCTBUU C IOCTaB-
JICHHBIMU B HUX IIENISIMU, UX 3HAYUMOCTHIO, OCHOBBIBASICh Ha COEPKAHUH M BOIPOCAX, MOCTaBICHHBIX
B JICKIIMY TIPENojaBaTessl ¥ NPUBEACHHBIX B IJIAHAX M 33JJaHUAX K TaOOpaTOPHBIM paboTaM.

B yueOHMKaX M y4eOHBIX TOCOOMSX, MPEACTABICHHBIX B CIUCKE PEKOMEHIYEMOI TUTepaTyphl
coJiepKaTcsi BOSMOXKHBIE OTBETHI Ha TOCTABJICHHBIE BOMPOCHL. MHCTpyMeHTaMu OCBOEHUSI y4eOHOTO
MaTepuana sSBISIOTCS OCHOBHBIC TEPMHUHBI U MOHSATHUS, COCTABISIONINE KaTerOpHalbHbIN anmapaT Juc-
UUIUIMHBL. VX ocMbICIeHHe, 3aIOMUHAHUE U NTPAKTUYECKOE MCIOIb30BAaHUE SBIISAIOTCS 00s3aTEIbHBIM
yCIIOBUEM OBJIAJICHUS Kypca.

W3yyeHne kakI0il TeMbl CIeyeT 3aBEpIIaTh BHIMOJHEHHEM JOMAIIIHETO 33/IaHus U 3aIlUTOU
nabopaTOpHO pabOTHI, €CIM JaHHAs TeMa BXOAWT B IUIAH JIAOOpAaTOpHBIX padot. Jlns obecnedeHus
CUCTEMATUUYECKOTO KOHTPOJIS HaJ MPOLIECCOM YCBOEHMSI TEM Kypca CIEIyET MOJIb30BaThCs MEPEUHEM
KOHTPOJIbHBIX BOIIPOCOB ISl MPOBEPKH 3HAHUI MO JUCIHUIUIMHE, COAEPKAIIMXCS B IJIaHAX U 3aJIJaHUSX
K 1a00paTopHbIM 3aHsITHSIM. Ecliv mipu oTBeTax Ha cPOpMYyITUPOBAHHBIE B TIEPEYHE BOMPOCHI BO3HHUK-
HYT 3aTpyJHEHHs, HEOOXOIMMO OYepeTHON pa3 BEPHYTHCS K M3YUEHHIO COOTBETCTBYIOIICH TEMBbI, JTH-
00 00paTUTbHCS 32 KOHCYJIbTAlMEH K MPENoAaBaTeo.

YcnemHoe ocBOeHHE Kypca AMCHMILIMHBI BO3MOXKHO JIMIIb IPU CUCTEeMaTH4YecKoil pabote,
TpeOyromei riry0oKoro OCMBICICHUS M MMOBTOPEHUS MPOWJCHHOTO MaTepuaa, Io3ToMy HeoOX0IUMO
JieJ1aTh COOTBETCTBYIOIINE 3aMKUCH TIO0 KaXKIOU TEME.

1 cemecTp

Paznen 1 m 2.

B sTux Moaymsix paccMarpuBaeTcs MPEAMET XMMHUU U €€ CBSI3b C IPYTUMH HayKaMu, a TakkKe
POJIb XMMHUYECKHX 3HAHUU JUIS CTPOUTENBHBIX CHelHalbHOCTeH. BakHO MoOKas3aTh CTyAeHTaM CyTh
npenmera «OO0IIass U HEOPraHUYecKass XUMUS» U €€ CBsI3b C JPYTUMH HayKaMH, pOJIb XUMHUYECKUX
3HAHUN U CTPOUTENIbHBIX CHEIUAIbHOCTEH, MOHITHE O MATEPUH U BELIECTBE, MPOCTHIX U CIIOKHBIX
BeniectBax. Heo6xonaumMo oOpaTuTh BHUMaHKWE Ha CBOMCTBA M HOMEHKJIATYpPy KJIaCCOB HEOpraHWYe-
CKHE€ COETUHEHMsI, KHCIOTHO-OCHOBHBIE CBOMCTBA BEIIECTB M POJIb KUCIOTHO-OCHOBHOTO B3aUMOJEH-



CTBUSI B CUHTE3€ BSKYILLIUX BELIECTB. B KauecTBe HOBOro MaTepuana OCTaHABJIMBAEMCS Ha MOHSITHUSIX
SKBHUBAJICHT, MOJISIPHAs Macca SKBUBAJICHTA, 3aKOH 3KBUBaJIEHTOB. CTyAEHTHI JOMKHBI 3HATh CTEXHO-
MeTpHUuecKre 3aKoHbl. Ha OCHOBE 3HaHUS 3aKOHA SKBMBAJIIEHTOB CTYAEHTHI JOJKHBI HAYUUTHCS MPO-
BOJAUT pacyeThl MPU PEUICHUH MPaKTUYEeCKUX 3aaad. M3ydas OCHOBHBIE 3aKOHBI M TOHSTHUS XUMHH,
CTEXHMOMETPUUYECKHE 3aKOHBI HAYUYUTHCS IPUMEHSATD UX TIPH BBIMOJIHEHUU TPAKTUYECKUX PACUETOB.

[To Teme «OCHOBBI HEOPTaHUYECKOW XHUMHUI» BBIMOTHIETCS JBE JTa0OPATOPHBIX pabOThHI

Pa3nen 3 mocBsIieH sHEpreTukKe XMMHUECKUX IporeccoB. OCHOBHBIMU BOIIPOCAaMH, Ha KOTO-
pBle HY’)KHO 0OpaTHTh BHUMAaHHE SBISIOTCS: dHepreTudeckrue 3(p(eKThl XUMMHUUECKUX PEaKIIHii, BHYT-
PEHHSS SHEPTUS U SHTANbINS, TEPMOXHUMUS, 3aKOH ['ecca 1 ciIeACcTBUs U3 HETO, UCTIOJIb30BaHHUE 3aKO-
Ha ['ecca B pacuerax, sHTponus, sHeprus [ n60ca, ycaoBusi caMOIPOU3BOIBLHOTO MPOTEKAHHS XUMUYe-
CKHX MPOIIECCOB.

I'maBHas 3amaya paszznena 3 COCTOUT B YSICHEHHH YCJIOBHS CaMOIPOW3BOJIBHOIO MPOTEKAHUS
XUMHYECKHX TIPOIECCOB U YMEHHUHM PACCUHUTHIBATH TEIUIOBBIC d(P(EKThl XUMHUYECKUX peaknuid. [Tpu
W3YYEHHH MOJYJIsi HeOOX0IMMO OOpaTUTh BHUMAaHHE Ha OCHOBHBIC MOHSATHUS XMMHUECKON TePMOIHA-
MUKH (cucTema, (paza, KOMIIOHEHT), HaAyUYUThCS HCIIOIB30BATh 3aKOHBI TEPMOXHUMUH ISl pACUETOB, TO-
HATH GU3MYECKUN CMBICT XapaKTEPUCTUIECKUX (DYHKINN TEPMOAMHAMUYECKUX CUCTEM.

Kpome onpenenenuss BO3MOXXKHOCTH NMPOTEKAHUS XMMHUYECKON peaklUy, HEOOXOAMMO 3HATh C
KaKoi CKOPOCTBIO OHA MPOTEKAaeT. ITOMY MOCBSIIEH pa3fen 3, OCHOBHBIMH BOIPOCAaMHU KOTOPOTO SIB-
JISIFOTCSI: TOMOTE€HHBIE U T€TEPOTreHHbIE MPOLIECCHI, 3aKOH JEMCTBYIOLIUX MAacC, METO/Ibl PETYJINPOBAHUS
CKOPOCTH XMMHUYECKHX PEAKIMi MPH MOJYyYSHUH CTPOUTENbHBIX MaTepuaioB, npasuio Bant-I'odda,
SHEPTHs aKTUBALIUU, KaTalu3, XUMUYECKOE PAaBHOBECHE, KOHCTAHTA XMMHUYECKOTO PaBHOBECHS, PUH-
nun Jle [Hlatense.

I'maBHast 3aa4a paszzena 3 3aKII09aeTCsl B M3yYCHUU (PaKTOPOB BIHSIOIINX HA CKOPOCTh XUMU-
YECKUX peaklui U XuMuueckoe paBHoBecue. Ocoboe BHUMaHHE clieyeT 0OpaTUTh Ha Takue (PaKTOPHI
KaK KOHIIEHTpAIUS PEearnpyroNuX BEIIECTB, TEMIEpaTypa, MPHpPoia pearupyromux BemecTs. Heoo-
XOJUMO TOHSATH (PU3MUYECKUN CMBICT SHEPTHUH aKTHBAIIMM U BIUSHUE HA €€ BENUYHHY MPUCYTCTBUS
KaTann3aTopa U MHruOuTopa. Ilpu M3ydeHMM XUMHYECKOTO PaBHOBECHS HEOOXOIWMO TOHSTH CYTh
npuHnuna Jle [larense.

[To Temam «OCHOBBI XMMHYECKON KMHETUKM» U «DHEPreTHKAa XMUMHYECKUX IPOIIECCOB) BHI-
MIOJIHAIOTCS Ta00PaTOPHBIE PaOOTHI.

Pa3nen 4 nocssiiieH paBHOBECHUSIM B PaCTBOPax dJIEKTPoIUTOB. Heo0X01uMo 00BICHUTD pa3iin-
Yhe CBOWCTB PAacTBOPOB AJIEKTPOIUTOB U HEAIEKTPOIUTOB, OCOOEHHOCTH PACTBOPOB AIIEKTPOIUTOB.
Jli1 mOHUMaHUS CBOICTBA pacTBOPOB AJIEKTPOIIUTOB CTYJEHTHI JOJIKHBI IMOHSITH OCHOBHBIE IOJIOXKE-
HUSL TEOpHUS DIIEKTPOIUTHYECKOU mauccouuanuu AppeHuyca. OCHOBHBIE BOMPOCHI MOJYJIS: HOHOOO-
MEHHBIE PEaKIUU U YCJIOBUS UX MPOTEKaHUs, IPOU3BEACHUE PACTBOPUMOCTH, HOHHOE MPOU3BEACHUE
BOJIbI, BOAOPOJIHBIN MOKa3aTellb U €ro BIMSHUE HAa THApATallMI0O CTPOUTENIbHBIX MAaTepUANIOB, LIKaia
KHUCJIOTHOCTH PacTBOPOB, TUJPOJIU3 COJEH, CTENEHh M KOHCTaHTa TUIPOJIU3a, MPOLECChl, COMYTCT-
BYIOLIHE TUAPOIH3Y (MOJUKOHJCHCAIMS MOJIMMepU3alns, KOMIUIEKCOoOpa3oBaHue, o0pa3oBaHUe OK-
cocoJieil), CMeIlIeHHEe PaBHOBECHUS TUAPOIIN3a, POJIb THAPOJIN3A B TBEPACHUU BIKYIIMX MAaTEPUATIOB.

Heo6xomumo oOpatuTh BHUMaHHE HA OCOOEHHOCTH PAaCTBOPOB JJICKTPOJIUTOB, TEOPHS JJICK-
TPOJUTUYECKON TUCCOLMALIUN, CTEIEHb TUCCOLUAIIMHU, CUJIA DJIEKTPOJIMTOB, KOHCTAHTA TUCCOLMALINH,
3aKoH pa3baBieHus OcTBajibaa, HOHHOE MPOU3BECHIE BOJIbI, BOJIOPOAHBIN MOKA3aTelNb U €ro BIUSIHHE
Ha THAPATALMI0 CTPOUTENIbHBIX MaTEPHUAJIOB, IIKala KUCIOTHOCTH PAaCTBOPOB, MPOU3BEACHUE PACTBO-
PUMOCTH, NIOHOOOMEHHBIE PEAKIH U YCIOBHUS UX MPOTEKaHUs, TUJIPOJIN3 COJIeH, CTeleHb U KOHCTaH-
Ta TUPOJN3a, IPOIECCHI, COMYyTCTBYIONIUE TUAPOIH3Y (ITOJUKOHACHCAIINS TOJIMMEPHU3aIisl, KOMILICK-
cooOpa3zoBaHue, 00pa3oBaHUE OKCOCOJIEH), CMEIIEHHE pPAaBHOBECHS TUAPOJIN3a, POJIb TUAPOIHM3a B
TBEP/ICHUU BSDKYIIUX MAaTEPUAIIOB.

BoNbIIMHCTBO OKpY>KAIOIIKUX HAC PEANIbHBIX TE€J, B TOM YHCJIE U CTPOUTENbHbIE MaTepUalbl, SB-
JISIOTCSL TUCTIEPCHBIMU cucTeMaMu. OCHOBHBIE BOMPOCH], HA KOTOPhIE HEOOXOIUMO OOpaTUTh BHUMA-
HUE — MOBEPXHOCTHBIE SIBJICHUS U aICOpOIUs, JUCTIEPCHBIE CUCTEMBI, HEOOXOIUMbIE IPU3HAKHU U CIIO-
cOOBI TTOTYYEHHS AUCTIEPCHBIX CUCTEM, XapaKTEPUCTUKA PACTBOPOB, PU3UKO-XUMUYECKAsi TEOPHs pac-
TBOpPEHHS, KOJUTUTaTUBHBIE CBOMCTBA pacTBOPOB, 3aKOHBI Payins u ['eHpu, ocMOC 1 OCMOTHYECKOE /1aB-
neHue, 3akoH Baut-I'odda, crocoObl BeIpa)keHUs] COCTABOB PAaCTBOPOB, MCIIOJIB30BAaHUE OCHOBHBIX
3aKOHOB PACTBOPOB IMPH MPOU3BOJICTBE CTPOUTEIBHBIX MAaTEPUAIOB U U3EIUM.



OcHOBHOM 3aiauell U3y4yeHUs] JAHHOTO MOJYJIS SIBISIETCS M3YUYEHHE I'€TEPOTEHHBIX CHUCTEM C
CHJIBHO Pa3BUTOM MOBEPXHOCThIO pasnena (a3. Heo6xoanmMo M3yduuTh KiaccH(UKALUIO AUCIEPCHBIX
CHUCTEM, CIIOCOOBI UX MOJIYYECHHUS.

N3y4yeHne qaHHOrO MOIYJII UMEET OUYEHb Ba)KHOE 3HAUYEHHUE, TaK KAaK IPOU3BOJCTBA, B OCHOBE
KOTOpBIX JIe)KaT XUMHUYECKUE MPOLIECChl, OOBIUHO CBA3aHbI C UCMIOJIb30BaHUEM pacTBOpoB. Heobxoau-
MO M3YYHUTbh XapaKTEPUCTUKY PACTBOPOB, (PU3UKO-XUMHUECKYIO TEOPUS PACTBOPEHH S, KOJIIUTaTUBHBIE
CBOWCTBa PacTBOPOB, 3aK0oHBI Paymns u ['eHpu, ocMoc U ocMOTHYECKO€e aBieHue, 3akoH Bant-I'odda.
Ocoboe BHMMaHHE Ha/j0 OOpaTUTh Ha CIIOCOOBI BBIPAXKEHHS COCTABOB PACTBOPOB M PACUYETOB C HC-
MOJIb30BaHUEM KOHIIEHTpanuii pactBopoB. [1o pazneny Ne 4 BoinonHsieTCs ABE 1a00OpaTOpPHBIE PAOOTHI.

IIaTeIi U mIecToil pa3aeJbl MOCBSAIICHB TEME MIEKTPOXUMUYECKUE Nporecchl. OCHOBHBIMU
BOIIPOCAMU NPHU U3YUYEHUH JAHHOI'O MOJYJIS SIBISIOTCS: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
JJIEMEHTOB B 3aBUCUMOCTH OT IOJIOXKEHHS B NIEPUOJUYECKON CUCTEME, CTEIIEHb OKUCICHMS, METOJBI
COCTaBJICHUS] YPaBHEHUM OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi, CTaHAApTHBIE (HOPMAaJIbHBIE)
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIE TTOTEHIMAIIBI, HAIIPABJIEHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuui, 3JIEKTPOXUMHUECKUE CUCTEMBI, aJIbBAHUYECKUE JIEMEHTBI, KOPPO3Usl METAJJIOB, XUMHYeE-
CKasi U 3JIEKTPOXUMHUYECKas KOPPO3Hsl, CIOCOOBI 3aIUThl METAJUIOB U METAJUINYECKUX KOHCTPYKLUH
OT KOPPO3HH, DJIEKTPOJIN3, KATOAHBIE U AaHOAHbBIE MTPOLIECCHI IPU IEKTPOIIN3E, MIEKTPOJIN3 PACTBOPOB
U PACILJIaBOB COJIEH, AIEKTPOJIN3 C aKTUBHBIMHM U MHEPTHBIMH aHOAAMM, IPUMEHEHHUE DJIEKTPOJIN3A.

[To pazgenam 5 u 6 npeayCMOTPEHBI JIBE TaOOPATOPHBIE PAOOTHI.

Pazgen 7 mocBsleH CTPOSHUIO aTOMa U NMEPHOANYECKON cucTeMe. 37ech He0OX0MMO paccKa-
3aTb O COBPEMEHHOM IIPEJICTaBICHUM CTPOCHHUS aToMa, OCBETUTh OCHOBHBIE IOJIOKEHUSI KBaHTOBOM
MEXaHUKH, /1aTh MOHATHE O KBAHTOBBIX YHMCIaX, OOBICHUTH CyTh 3ampera I[laynu, npasuna XyHaa u
KieukoBckoro, a Takxke 00BbSCHUTH MOPSAJOK 3aIOJTHEHNUS aTOMHBIX OpOUTasIel 3JEKTPOHAMU U MPUH-
YN MO/pa3AeieHNus JIEMEHTOB Ha s-, p-, d- U f-ceMelcTBa. JTO MO3BOJUT CTYJIEHTaM OOBICHATH
CBOMCTBA XMMHUYECKHUX 3JIEMEHTOB U UX coeAnHeHnH HeoOXoaumMo noquepkHyTh OTPOMHOE 3HAUYEHUE
MIEPUOANYECKOI0 3aKOHA JJIs Pa3BUTHUS XUMHUHU.

3azmaya 3TOro MoayJisi U3y4YuTh CTPOEHHE aToMa UCXO0/I U3 COBPEMEHHBIX MpecTaBieHui. Jlis
YSICHEHUS MOPAJKa 3aN0JHEHUSI aTOMHBIX OpOMTaNell 3JeKTpOHAMU HEOOXOIMMO YCBOUTH MOHSATHE O
KBAaHTOBBIX YHCIaX, pa3oOparbes B cyTu 3ampera [laymu, npaBuna Xynaa u KieukoBckoro. 3to mo-
3BOJIUT MOHATH MPUHIUI MOJPA3/EICHUs 3JIEMEHTOB Ha §-, p-, d- U f-CeMeNCTBa, a TakXkKe MepuoIuy-
HOCTb B UBMEHEHHH CBOMCTB 3JIEMEHTOB, OTKpbITOTO [[.. MenneneeBbim.

OCHOBHBIMHU THUIIAMU XUMUYECKOU CBSI3U SBJISIOTCS KOBAJIEHTHAs, MOHHAsA, BOJOPOJHAs, METAll-
JTMYECKasi U MEKMOJIEKYJIIPHOE B3aMMO/ICHCTBHE. B mepByro odepenr HEOOXOIMMO OOpaTHTh BHUMA-
HHUE Ha KOBAJICHTHYIO CBS3b, CIIOCOOBI €e 00pa30BaHUs U CBOMCTBA, MOAYEPKHYTh OCOOCHHOCTHU G- U TT-
cBsizeil. Ha ocHOBe moioskeHHi MeTo/1a BaJICHTHBIX CBsI3€il HEOOXOIMMO OOBSCHUTD CTYJICHTaM IPHH-
LU ONPENENICHUs CTPYKTYPbl MOJIEKYJI, PACCMOTPEB Pa3IMYHbIE TUIIbI THOPHUIN3ALUN ATOMHBIX OpOU-
tasiedl. [Ipu paccMOTpeHHH MOHHON CBSI3M OOpaTHTh BHUMaHHE Ha OCOOCHHOCTH G- M T-CBSA3EH, IMO-
JSIPHOCTH U TOJISIPU3YEMOCTh XMMHUUYECKON CBsA3H. PaccMOTpeTh BOJOPOAHYIO CBSI3b, METAIIMUECKYIO
CBSI3b, MEXXMOJIEKYJIIpHOE B3aumoJeiicTBue. Oco60 0CTaHOBUTHCS Ha OMUCAHUU XMMUYECKOMN CBS3U C
nomouipio Mmetoga MO.

VYyeHne 0 XUMUYECKOU CBSI3M — IEHTPaJIbHBIA BOIMPOC COBPEMEHHOMW XUMHUHU. be3 Hero Hemnb3s
MOHATH NPUYMHBI MHOT000pa3usi XUMUYECKUX COCAMHEHHM, MEXaHU3M UX 00pa30BaHUs, CTPOCHHE U
PEaKIMOHHYIO CIOCOOHOCTD. Llenp JaHHON TeMBbl 3aKIII0YAETCsl B U3yUYEHUH OCHOBHBIX THIIOB U Xapak-
TEPUCTHK XUMHUYECKOH CBSA3H: KOBAJCHTHAs CBSI3b M €€ CBOMCTBA, CIOCOOBI 00pa30BaHMsI KOBAJCHTHON
CBSI3U — OOMEHHBIN U JOHOPHO-aKLENTOPHbI MEXaHU3Mbl HAIIPAaBICHHOCTb, Pa3IMYHbIC TUIBI THOPH-
JM3alMd aTOMHBIX opOWTanel, OCHOBHbIE TIOJOXKEHUSI METOJ]a BAJICHTHBIX CBSA3CH, HAIPABICHHOCTh
CBSI3U U CTPYKTypa MouieKyJl, metoa ['miiecnu, OcoOeHHOCTH G-, T-, U d-CBsA3€eH, MOISPHOCTh U MOJIS-
pU3yEMOCTh XMMHMYECKON CBSI3M, MOHHAsl CBS3b, €€ CBOWCTBA, BOAOPOJHAs CBSA3b, METaJNIMYecKas
CBSI3b, MEXKMOJIEKYJISIPHOE B3auMoieiicTBre. Onrcanne XUMUYECKOH CBsI3U ¢ momolpio Meroaa MO.

Oco6oe BHMMaHuE HEOOXOAUMO OOPATUTh HA XUMHUYECKYIO CBS3b B CUJIMKATaX U TUAPOCHUIIMKA-

Tax, UX CTPYKTYypY.
HpI/I MOATOTOBKE K JICKIIMOHHBIM 3aHATHUAM CTYACHTAM CAMOCTOATCIBHO H€06X0[[I/IMO HU3y4YUTh TeOpeTI/I‘leCKI/Iﬁ

Pa3nen 8 mocBsIIEH KOMIUIEKCHBIM coeArHEeHUsM. OCHOBHBIE BOMPOCHL: KiaccuduKarus,
CTPOEHUE, OCHOBHBIE CIIOCOOBI MOJYUYEHUS] M CBOWCTBA KOMIUIEKCHBIX COCAMHEHUH. Y CTONYHBOCTH



KOMIUIEKCHBIX coeanHennii. KoHcTaHTa HECTOMKOCTH. XMUMHYECKas CBSA3h B KOMILJIEKCHBIX COCIMHE-
Husx. OCHOBHOM 3a/1aueil JaHHOTO MOJYJIS SBIISETCS U3yUYEeHUE KIACCU(PUKALIUU, CTPOCHHSI, OCHOBHBIX
CIOCOOO0B TOJIYYEHUSI U CBOMCTB KOMIUIEKCHBIX COCAMHEHUHN, YCTOWYMBOCTH KOMIUJIEKCHBIX COEIUHE-
HHUH, KOHCTaHTHI HECTOMKOCTH. XUMHYECKas CBI3b B KOMIUIEKCHBIX COCIMHCHUSIX.

Pa3nen 9 nocsiieH KOHACHCUPOBAHHOMY COCTOSIHUIO BEIIECTBA.

['maBHas 3amava MOIyJs COCTOMT B M3YYEHUU CTPOCHMS BEIECTBA B KOHJIEHCHUPOBAHHOM CO-
CTOSTHUM.

2 cemecTp

Paznen 10 mocBsiieH XUMHUH S-3JIEMEHTOB U MX BAXHEHIIMX COeNWHEHMU. Bakuewime Bo-
IIPOCHI MOJYJIsl: 00Iasi XapaKTepPUCTHKA, IEKTPOHHOE CTPOECHHUE, BaJICHTHOCTH, CTENIEHH OKHCIICHHUS,
HaX0XJEHUE B IPUPOE, MosyueHne. OTHOUIEHHE S-3JIEMEHTOB K MPOCTHIM U CJIOKHBIM COECTUHEHUSIM.
Oxcuapl U THIPOKCHUIBI S-21€MEHTOB. Baxkneinmme npencrasurenu aneMeHToB [A u IIA rpymnm, kap-
OOHaT U THIPOKapOOHAT HATPHUSI, U3BECTh, )KECTKOCTh BOJBI U METOJIbl €€ YMATYEHHUS, CUIIMKATHBIC U3-
JIEJINsl, TUIIC Y TUIICOBBIE BSUKYILIHME BELIECTBA.

OcHOBHOM 3aiayeil M3y4yeHHs NaHHOTO pas3jesia SBISETCS W3YUYEHHE CBOMCTB BaKHEMIIUX
npencrasureneit anemMeHToB [A u IIA rpynn. Oco6oe BHUMaHHME YJEIUTh OTHOLIEHUIO S-3JIEMEHTOB K
MIPOCTBIM U CJIOKHBIM COEAMHEHUSM. Y SICHUTb, KaK 3JEKTPOHHOE CTPOEHHUE BIIMSET HA CBOICTBA 3Jie-
MeHTOB. [lo pazneny 10 «Xumus s-3:1eMEeHTOB)» BBIOJHSETCS JIabopaTopHas padboTa:

Xumus p-anemenToB [IIA-IVA rpynn v ux BaXHEWIIUX COEIUHEHUI paccMaTpUBaeTCs B pas-
aene 11. HeoO6xonumMo paccMOTpETh CIEAYIOIIME BOMPOCHL: OOIIas XapaKTepUCTHKA pP-3JIEMEHTOB
[ITA-IVA rpymi, 3/1eKTpOHHOE CTPOEHHE, BAJICHTHOCTH, CTETIEHN OKUCIICHUS, HAaX0XAEHHUE B IPUPOJIE,
MIOJIyY€HHE, OTHOLIEHHE K IPOCTBIM M CJIOXKHBIM COCAMHEHHUAM. BakHeWlue NpeacTaBUTENN -
anemeHTOB [ITA-IVA tpymmn. Okcua u runpokens amomunusi. KommiekcHas nepepabotka HedemnHa.
IIpumenenue Al u ero cruaBoB B cTpoutenbeTBe. Okcun u ruapokcuasl 6opa. TerpaGopaT HaTpus.
Oxcua KpeMHus, €ro MoIuMopQpHbIe MOAU(PHUKALIUN, XUMUYECKUE CBOMCTBA. KpeMHUEBBIE KUCIIOTHI.
Crekio u creknomarepuansl. Curamisl. [loprnanauement. IlokasaTs, 4T0 KpeMHHI — 3TO OCHOBA He-
YKUBOW TPUPOJIBI, a YIIEpOoJ — OCHOBa Bcero kuBoro. Ilo pazgeny 11. «OO0mas xapakTepucTHKa p-
anemeHnToB [IIA-IVA rpynm» BeimomHseTcs 1abopaTopHas paboTa.

Pa3nen 12 nocesmeH xumun p-anemeHToB VA-VIIA rpynn. B nanHom mopayne paccmarpuBa-
I0TCS 00IIIMe 3aKOHOMEPHOCTH, OCHOBHBIE U XapaKTepHBbIE CTEIIEHN OKUCIIEHUS a30Ta, Gpochopa U noj-
IpyNIbl MBIIIBSAKA. AKIIEHTUPOBATh BHUMAHUE Ha OCOOCHHOCTSX AJIEKTPOHHOrO cTpoeHus azora. OT-
HOILIEHHE K IPOCTHIM M CIOXKHBIM BelecTBaM. Caenatbh 0000IIeHNs IO B3aUMOJICHCTBUIO XUMUYECKUX
AJIEMEHTOB C a30THOW KUCIOTOH. OCTaHOBHUTHCS Ha OCOOCHHOCTSIX Pa3IoKEeHUsI HUTPATOB, GochaTos,
aMMOHUHHBIX coneil. Kucinoter ¢pocdopa. CBoOMCTBA BaXKHEHIITUX COSTUHEHUH.

Yaenutb oco00e BHUMaHHME W3YYEHHUIO CTPOCHHS U CBOWCTB BOJBI, NMEPOKCHAA BOAOPOAA U
o30Ha. [Ipn paccMoTpeHnH CBOMCTB COETMHEHUI CEpbl pACCMOTPETh MOJIUCYIIb(PHIbI, THOCOETUHEHN,
MIEPOKCOCOEINHEHUS, IOJIMCEPHBIE U TIOJUTHOHOBBIE KMCIIOTHI; UX COEIUHEHUS.

ITokazaTh 0COOEHHOCTH B3aUMOJEHCTBUS (PTOpaA C MPOCTHIMH U CIOKHBIMHU BemiecTBaMu. [1pu
pPaccMOTPEHHH KUCIOPOTHBIX COSAMHEHHM TajoreHoB Oosiee MmoJpoOHO OCTAaHOBHUTHCS HA CBOMCTBAX
OKCHJIOB U TUAPOKCUIOB. BaxkHelmue npeacrtaButenu 3yeMeHToB VIIA rpynmbl: miaBUKOBas KUCIO-
Ta, MUHEPAJIN3aTOPbI, XJI0PaThl, FaJI0r€HOBOAOPOIBL.

OCHOBHOM 3a/laueil U3y4eHUs MOYJISl SBJISETCS U3yYEHUE CBOMCTB Ba)KHEUIIMX MPEICTaBUTE-
neit anemenToB [IIA-VIIA rpynn. Baxueiimue npeacrasurenu p-aieMeHToB IIIA-VIIA rpynn. Oxcun
u ruapokcuy amomuHus. KommekcHas nepepabotka Hedenuna. [Ipumenenue Al u ero cruiaBoB B
cTpoutenbeTBe. OKCUI KPEMHHS, €ro MoauMop(Hbe MOAM(pUKAIIMN, XUMUYECKUE CBOMCTBa. Kpem-
HUEBbIe KUCIOTHI. CTekso u creknoMarepuansl. Cutaiiel. OKCUABI a30Ta, MOJIYYEHUE U CBOMCTBA.
OcoOeHHOCTH pa3NoXKEeHUs HUTPATOB, (ocdaToB, conel ammoHus. ['mapokcuasl azota u docdopa.
BakHelmye cOeIMHEHUs KHCIOPOAA M CEPBI: BOAA, NEPOKCH] BOLOPOAA, CEPOBOAOPOJ, OKCHIBI H
THIpOKCUABI cepbl. Kucnopoansie coeauneHus ranoreHoB. OcoOeHHOCTH B3auMMOJACHCTBHS (Topa ¢
IIPOCTBIMHU U CJIOKHBIMU BEIIECTBAMH.

Pazgennt 13-15 nocsmiensl XxuMun d-aeMeHTOB. B 1aHHBIX MOAYISBIX paccMaTpUBAIOTCS
o0111e 3aKOHOMEPHOCTH, OCHOBHBIE M XapaKTEPHbIE CTENEHU OKUCIIEHUS d-3JIEMEHTOB.



CaoiicTBa aneMeHToB IB rpynmnbl. OnekTpoHHoe cTpoeHue. [IpuunHbl 00pa3oBaHMs COeqUHE-
Huil co C.0.=+3. Haxoxnaenue B npupozae. Ouznko-mexaHMUECKUe U XUMUYECKHUE CIIOCOOBI MOTyde-
HUS TPOCTHIX BemecTB. OTHOIIEHUE K MPOCTHIM M CIOKHBIM BemiecTBaM. Posib komriekcooOpa3oBa-
Hus B nepesoje Cu, Ag u Au B pactBop. Okcuasl U rupokcusl. Manaxur u nasyput. [Ipumenenue.

OOpatuTh BHUMaHUE HAa IPUYUHBI OTINYMs CBOMCTB 3nemeHToB [IB u IIIB rpynm ot cBoiicTs
ocTaybHBIX d-351eMeHTOB. OCTaHOBUTHCS HA PelIKO3eMeNIbHBIX 3JeMeHTax. [lpu paccMoTpeHnn oTHO-
LIEHUS] K IPOCTBIM U CJIOXHBIM BELIECTBAM BBIIEIUTh OCOOEHHOCTH CBOMCTB Sc. Bpinenutb mepsl
6e3omacHocTu nipu padote ¢ Hg u ee coenunenusimu. [Ipumenenue coequnenuii anementon [1B-VB:
MeTaJUTOKEpaMUKa; (PMOHUTHI; HIUPKOHOBHIE M IINPKOHUEBBIE OTHEYIIOPHL. THTaH — KaK KOHCTPYKIIMOH-
HBII METaJLI.

CsoiicTBa okcuioB u ruipokcuioB Cr, Mo, W. Okcuabl Mmaprania. KapOoHUIIBI U THAPOKCHIBI
Fe, Co, Ni. KauecTBeHHbIE peaklMM Ha COEAMHEHMs )Keje3a Fe™, Fe™. [Tpumenenue. AGpa3uBbl U
peXyIIIe HHCTPYMEHTHI Ha ocHOBe kKapoumoB WC, MoC. Huxpom. Heprxkaseromas cranbs. Kepmersr,
coxepxamtue, Cr, Mo, W.

OcHoBHOHM 3ajauell MONyJsl SIBJISIETCS M3yUYEHUE CBOMCTB BaKHEHIIMX mpencraButenei d-
aneMeHToB. HyXHO u3yunTs cienyoomui marepuan. OCHOBHBIE U XapaKTEPHbBIE CTEIIEHU OKHCICHUS.
dusnueckue U XuMHIeckue cBorcTra. CoiicTBa snemenToB IB-VB rpynmn. DiexkTpoHHOE CTpOCHHE;
HaxOoXJAECHHE B Ipupone; noiaydeHue. OTHOLIEHHE K NMPOCTBIM M CJIOXKHBIM BemectBaM. CBoiicTBa
BaKHEHIIMX coequHeHmid. [To Moaymsam 12.6-12.8 BEITIOTHSIETCS TPH JTAOOpaTOPHBIC PaOOTEHI.

Oco6eHHOCTBIO TabOpaTOPHOTO MPAaKTHKyMa Ha Kadenpe HeOpraHMYecKoW XMMHU SBISETCS OT-
CYTCTBHE TEOPETHUYECKOTo BBeneHHUS K paboram. C menpio MOBBIIIEHUS 3(PPEKTHBHOCTH YCBOCHUS
3HaHUi npenoaaBaTesIMu Kadeapsl pa3paboTaHbl JOMAIIHUE 3a/laHus 110 O0LIe 1 HeopraHMYecKon
XUMHH, Nepesl KaKIbIM 3aJlaHueM IPUBEJIEHBI KpaTKas Teopus U pa3dop 3aaad, B KOHIIE JlabopaTop-
HBIX paboOT — TUMOBBIE OMIIETHI IO M3ydaemoil teme. Kaxnoe 3ananue copepxut 30 BapuaHTOB, YTO
MO3BOJISIET 00ECTIEYUTh PabOTy 10 MHAMBHIYAJIBHOH MpOrpaMMe KakJ0oro U3 CTYJSHTOB rpynmbl. Ta-
Kasi BO3MOYKHOCTb CIIOCOOCTBYET PAa3BUTHIO Yy CTYACHTOB CAMOCTOSITEILHOCTH M TBOPYECKOTO MOJIX0AA
K U3YUYEHUIO TEOPUH U OBJIAJICHUIO IPAKTUUECKUMHU HAaBbIKAMU B PELICHUH 3a/1a4.

CryneHThl BBINOJIHAIOT UHIMBHYAJIbHBIEC 3a/1aHNS: HOMEP BapUaHTa COOTBETCTBYET MOPSAIKOBO-
My HOMEpY CTYJI€HTa B KypHaJie rpymnmbl. CTyI€HThl pa3InyHbIX CHEIUATIbHOCTEN BBIMOIHSIOT TE 3a-
JlaHWs, KOTOpBIE YKa3aHbl B paboueM miaHe. Pemenue 3agau 10KHO OBITh MPEACTABICHO B TETpaau
JUTSE IPAKTHYECKUX HMITU JJa0OPATOPHBIX padOT K CPOKY, 0003HAYCHHOMY TpauKoM pabOThI CTYICHTA.
[IpernonaBaTens OTMeUaeT BBINOJIHEHHE 3aJJaHUs B MapIIPyTHOM JIUCTE Ha MEpPBOil cTpaHulle 1abopa-
TOPHOTO XYypHasa cTyAeHTa. [lepBble 1B TeMbl OCHOBAHbI HA 3HAHUM Kypca XMMHUU CPEIHEH IIKOJIBI;
0€e3 MOJIHOT0 YCBOEHUS 3TOT0 Kypca JanbHeliee 00yueHne XUMUYECKUM JTUCIUITIMHAM HEBO3MOXHO.
Bce 3amanus cHaOXXeHbl KPaTKUMM CXEMaMHU-yKa3aTelsIMM JJI CaMOIIOATOTOBKH, 0c000€ BHUMaHHE
YAEIEHO MpHUMEpPaM pPELIEHUs 3a4ad, 4TO MO3BOJSAET YCBOUTb OCHOBHBIE HABBIKU IPU BBINOJIHCHHUH
JOMaIlHero 3aiaHus. Kaxnas Tema coIepKUT HECKOJBKO 3aJaHui, MOCTPOEHHBIX IO INPUHLUITY OT
IIPOCTOTO K CIIOKHOMY.

BrimonHenue gomaiiHero 3agaHusl SBJISIETCS MMOATOTOBKOW K JOIMYCKY M 3aIiuTe JabopaTOpHOMH
paboThl U MpEIoyiaraeT, TakKuM 00pa3oM, O0S3aTEIbHYI0 CaMOCTOSATEIbHYI0 MPOpaboTKy ydeOHOM
JUTEpaTyphl U JEKLIMOHHOTO MaTepuaia. BellloliHEHHE AOMAIIHETO 3aaHUs JAeT BO3MOXKHOCTH CTYy-
JIEHTY TPOBEPHUTH YPOBEHb 3HAHUS COOTBETCTBYIOLIET0 y4eOHOro MaTepuasa. Pe3ynbTaThl BBIIOIHE-
HUS 33/IaHUH MIPeTo1aBaTellb IPOBEPSET B X0/1e cOOeCe0BaHHs CO CTYICHTOM.

Memoouueckue pekomenoayuu no evinoinenuro PI'3

OnHUM U3 BUAOB CAMOCTOSITEIBHON PaOOTHI SBISETCS BBIIOJHEHUE PacueTHO-TpaUUIecKuX 3a-
nanuit (MJ[3) nyis kadecTBeHHOrOo OCBOEHUS pasnenoB «Kiaccudukanmsi, CBONCTBA XUMHUECKHUX dJIe-
MeHTOB. [leproAMYHOCTE CBOWCTB 311eMEHTOBY, « OCHOBHBIE 3aKOHBI XUMHMY», «OO0II1e 3aKOHOMEPHO-
CTH OCYILECTBIICHUS XUMHUYECKHUX IMPOIECCOB», «TeopeTnyeckre OCHOBBI OMMCAHUsl CBOWCTB PacTBO-
poB» U «XUMHUS S-, p-, d-DIEMEHTOB U X COSAMHECHUNY.

PI'3 BBIMOJHSAIOTCS OT PyKH WM HaOWpaeTcs Ha KOMIBIOTEpPE U pacleyaThiBAe€TCs Ha JIMCTaX
¢dopmara A4.

CHauana numercst TEKCT BOIIPOca, 3aTeM — OTBET. [31arath OTBETHI HY’)KHO CBOMMU CJIOBaMH.



PI'3 nmomxHbl OBITH HAaMMCAaHBI TPAMOTHO U Pa300pUMBO, O€3 COKpAIEHHUS CIIOB, C MOJSAMHU IS
3aMe4YaHui penoiaBaTesl.

OTBeTHl MO KaXJIOMY 3a/laHUIO JTOJKHBI OBITh KPAaTKUMH, TOYHBIMU U SCHBIMH, HE JIOILYyCTHUMBI
OJTHOCJIOKHBIE OTBETHI. TaMm, IJie 3T0 He0OXO0AUMO, OTBET J0JKEH MOATBEPKIAThCS YPABHEHUSAMH pe-
aKIUH.

Bce 3amaun 10mKkHBI OBITH O)OPMIIEHBI B COOTBETCTBHM C TPEOOBAHUSAMH, U BCE €AUHULIBI NPH-
BoasrTcsa B cucteme CU.

Beimonnennoe PI'3 cnaercs Ha npoBepky. HerpamoTHble M HepsUIUBbIe pabOTH BO3BpAILAIOT-
Csl CTyJ€HTaM 00paTHO Oe3 MPOBEPKHU.

Crynentsl, nomyunsmme PI'3 mocie npoBepkH, JOKHBI BHUMATEIBHO O3HAKOMMUTHCS C PELICH-
3MeH U, C y4eTOM 3aME4YaHUl U peKOMEHAIH pernoaBaTens, 10padboTaTh OT/AEIbHbIE BOIPOCHI.

HeynosneTrBopurenbHas paboTa BBIIOJHAETCS MOBTOPHO 110 BapUaHTY, YKa3aHHOMY IpernojaBa-
TEJIEM, U C/IaeTCsl Ha MPOBEPKY BMECTE C HE3aUTEHHOM paboTOM.

PaboTa, BbINIOJIHEHHAs HE 10 CBOEMY BapuaHTy, HE 3aCUMTBIBAETCS M BO3BpallaeTcs 0e3 nmposep-
KH.

Memoouueckue pekomenoayuu npu n0020mMoeKe K IK3ameny

VYenemHoe 0CBOGHHE Kypca IpU MOArOTOBKE K 3K3aMEHY IIPEANOJIaracT akTUBHOE, TBOPYECKOE
ydacTHe CTyACHTA IyTeM IUIaHOMEPHOM, TOBCETHEBHON pabOTHI.

PaboTa ¢ KHUIOl M KOHCIIEKTOM JieKuMii. 13ydats Kypc pekoMeHayeTcsl o TeMaM, IpeiBapu-
TEJIbHO 03HAKOMHUBIIUCH C COAECPKAHUEM KaXKJIOM M3 HUX IO IporpamMme. lIpu nmepBom ureHnn He 3a-
JEP)KUBANTECh HA MAaTEMATHUYECKUX BBIBOJAX, COCTABJICHUM YPABHEHUN PEAKUUMN: CTapaUTECh IOJY-
YuTh oOlIee MpeJCcTaBlIeHre 00 M3JIaraéMblX BOIpPOCaX, a TaKKe OTMEYalTe TPYAHbIE UM HESCHBIE
MecTa. [Ipy mOBTOPHOM HM3y4YEHMM TEMBI YCBOMTE BCE TEOPETUYECKHUE IOJIOKEHUS, MaTEMaTHUYECKHE
3aBUCUMOCTHU M WX BBIBOJBI, @ TAK)KE MPUHIIMIIBI COCTABJICHUSI YpaBHEHUN peakiuii. BHuKalTe B CyIil-
HOCTb TOT'O WJIM MHOTO BOIPOCA, & HE MBITAUTECh 3alIOMHUTh OT/ENbHbIE (GaKThl U ABICHUA. M3yuenue
106020 60NpOCA HA YPOBHE CYWHOCMU, A He HA YPOBHE OMOENbHbIX A6NeHUli cnocobcmeyem 6onee
27YOOKOMY U NPOUHOMY YCE0EHUIO MaAmepuad.

UtoOb! JTydIlie 3allOMHUTHh U YCBOWTH U3ydaeMbIii MaTepHa, HaJ0 00s3aTeIbHO UMETh Pabovyro
TETpaJib U 3aHOCHTh B Hee (hOPMYITHUPOBKHU 3aKOHOB U OCHOBHBIX MOHSATHI XMMHH, HOBbIC HE3HAKOMBIC
TEPMHHBI U Ha3BaHUS, (POPMYJIBI U YPABHEHUS PEAKIIHiA, MATEMAaTUYECKUE 3aBUCUMOCTH U UX BBIBOJIBI
U T.I. Bo 6cex cayuasx, kocoa mamepuan no00aemcs CUCmemMamu3ayuu, cocmaegisime spagpuxu, cxe-
Mbl, ouazpammul, mabauysi. OHU OYEHb OOJIETYAIOT 3alIOMUHAHUE M YMEHBIIAIOT 00beM KOHCIIEKTHU-
pyeMoro maTtepuana.

N3zyuas kypc, oOpamaiiteck 1 K MpeIMETHOMY YKa3aTelro B KOHIE KHUTH. [loka TOT uinu uHOM
paszien He YCBOEH, MEePEXOAUTh K U3yUYEHHUIO0 HOBBIX pa3/esioB He cienyeT. KpaTkuil KOHCIEKT Kypca
OyZeT noje3eH IpyU NOBTOPEHUH MaTepualla B IEPHOJ TOATOTOBKH K SK3aMEHY.

N3ydenue Kypca JODKHO 00s13aTETIbHO COMPOBOXKIATHCS BBIMOJIHEHUEM YIPAXXKHEHUH U peIieHH-
€M 3aJa4 (CM. CIIMCOK PEKOMEHI0BaHHOH JuTeparypsl). Pemenne 3ai1a4 — 0MH U3 JIy4IIUX METOI0B
MIPOYHOT'0 YCBOEHUS, MMPOBEPKU UM 3aKPEIUIEHUS] TEOPETUUECKOro MaTepuasa Ipu MOJArOTOBKE K IK3a-
MEHY.

Ilpunoscenue Ne 2

ba/ibHO-peHTHHIOBAasA CHCTEMa KOHTPOJIA yCIIeBaeMOCTH

Hcnonb3yercss 0amibHO-pEHT MHTOBas CUCTEMa yCIIEBAEMOCTH B COOTBETCTBUHU C TEXHOJIOIMYe-
CKOM KapTON JUCUUILINHBI



TEXHOJOI'MYECKASA KAPTA (1 cemectp)

Howmep yuebHOTO MOIyIIS M1, M2 M3. M4, M7, M8 M5, M6 Koutp Uror

CopeprxaHue yueOHOTO MOy IS MI. Knaccudpukarus,M3. O6uue 3akono-|M4. TeopeTuueckue OCHOBBI ormca-|MS. OKHCITUTENBHO-

CBOWMCTBA  XMMHUYECKUX|MEPHOCTH  OCYIIECTB-|{HUS CBOHCTB pacTBOpoB. M.7. CTpoe-|BOCCTAaHOBUTEIHHBIC CBOIiCcTBa

ajieMeHTOB.  Ilepuoauy-|IeHus XUMHYCCKHX |HIE aTOMa U BUJIBI XUMUYECKOM CBSI3H. |[BELICCTB.

HOCTh CBOWMCTB JJIEMEH-|TIPOIIECCOB M.8. Ctpoenmne u cBoicTBa Koopau-/M6. Ilpomecchl, mpoTekamomue B

ToB. M2. OcHOBHBIE 3a-|. HAIIMOHHBIX COCIMHCHUIA. JNEKTPOXUMHUICCKHX CHCTEMAX

KOHBI XUMHH.

KonmdgectBo 6amioB (max) 14 14 23 19 30 100
Ne yuebHO HEnETH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

[ocermeHne IeKIiA * 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17
TectupoBaHue
Komnoksuym
KoHTpoabsHas pabora
ITocenenre NpakTHIECKUX 1 1 1 1 1 1 1 1 1 9
Brimonaenne noMamsux 3aga- | ¥ 1 1 1 1 1 1 1 7
HUI
BeinosiHeHue 1abopaTopHbIX * 1 1 1 1 1 1 1 1 1 9
3anuTa 1a00paToOPHBIX * 2 2 2 2 2 2 2 2 2 18
Brinmonnenue PT'3 4 4 8
3amura PI'3 2 2
Pedepar
Occe
DK3aMeH * 30 30
3auer
Jlpyrue uHa. 3ananus

[locemenue nexiun 1 DK3aMeH: [lIkana nepeBoa OALIOB B MEXKI[yHAPOIHBIE
BeironHerue 1abopaTopHoii paboTsl 1 — YIOBIETBOPUTENHHO — 13 OYKBEHHBIC OIICHKH W MX YHCJIOBBIC SKBUBAJICHTHI
3ammra 1a60paTOpHON pabOTHI: — XOpOIIIO ~20 Oneunka ECTS

— YZOBJIETBOPUTEIBHO 1 — OTJINYHO -30 Haspamme Cymma |YwucnoBoi bykBeHHOE

— XOPOIIIO 2 0aJUIOB |9KBHBAJICHT | 0003HAYCHHUE

— OTJIMYHO 3 OTJINYHO 91-100 5 A
BhINONHEHNE TOMAIIHHUX 33 JaHNiH 1 OHCHb XOpOLIO 84-90 4 B
Brmonuenue PI'3 8 Xopotiio 74-83 4 C
Samurra PI3 ) YIOBJIETBOPUTEIHHO 68-73 3 D
[ToporoBoe 3HaueHHE (JIOMYCK K IK3aMEHY) 50 gg;ggizzzﬁgzwnwo 601_—6607 z 11;2

2 F




TEXHOJIOI'HYECKASA KAPTA (2 cemectp)

Howmep yuebHOTO MOIYIIS M10, M11 M12 M13 M14 M15 Koutp Uror
ConepxaHue y4eOHOTO MOYJIs M10. Xumust s-|IM12  Xumust p-snementoB  V-VIIAM13. Xumua|M13. Xumus|MI15 Xumus d-anemeHToB
JJIEMEHTOB  TEPUOJUYe-|TPYII TEPUOIMUECKON CHUCTeMBI 3Je-|d-anemenToB |d-amementoB |VIIIB rpymm mepuosmye-
CKOM CHCTEMBI 2JIEMEHTOB|MEHTOB U X COeIMHEHUI [-IIB  rpynn|VI-VIIB CKOM CHCTEMBI 3JEMEHTOB
U 179:4 COEMHEHUII. MepUoANYe- |TPYMIl MEPHO-|H UX COCAUHEHHM.
M11.XumMus p-31€MEHTOB CKOM CHCTEMBI|AHYECKON
HI-IVArpynn  nepuonu- DJIEMEHTOB H|CUCTEMBI JJI€e-
YECKOH CHCTEMBbI 3JICMCH- UX_ COCIMHE- MCHTOB M HX
TOB U X COEANHEHUH HUH. COCIMHEHU.
KosmmuectBo 6asmioB (max) 21 15 17 17 30 100
Ne yueOHOH Hepenn 1 2 3 4 6 7 8 10 11 12 13 14 15 16 17
ITocemenne nexknmii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17
TectupoBanue
Konnoxsuym
KonrponbHas pabora
[TocenieHne MpakTHUECKUX
BrInmonHeHne JoMaIHux 3aia- 1 1 1 1 1 1 1 1 1 9
HUHI
BeinosHenue 1abopaTopHbIX 1 1 1 1 1 1 1 1 8
3ammra 7a00paTOPHBIX 3 3 3 3 3 3 3 3 24
Boinonnenue PT'3 4 4 8
3amura PI'3 4 3
Pedepar
Occe
DK3aMeH 30 30
3auer
Jpyrue uHA. 3a1aHus
Ilocemenue aeKnuu 1 Iud3zaver: [Tkana mepeBona 6axIOB B MEXIYHAPOIHBIC
Beinostsenue 1abopatopHoii paboTst 1 — YIOBJIETBOPUTENLHO — 13 OYKBEHHBIE OLIEHKH M MX YUCIIOBBIE DKBUBAJIEHTHI
3amuTa 1a00paTOPHOI PabOTHI: — XOpOLIO ~20 Ouenka ECTS
— YIOBJIETBOPUTEIBHO 1 — OTJINYHO -30 Haspamme Cymma |YwucnoBoi bykBennoe
— X0pOouIo 2 0aJuI0B |3KBUBANEHT | 0003HAYEHHE
— OTJIMYHO 3 OTIMYHO 91-100 5 A
BhINoIHEHUE TOMAIIHUX 3a]aHuH 1 OYCHB XOpOIIO 84-90 4 B
Brinonnenue PI'3 8 Xopoio 74-83 4 C
Samuta PI3 4 YAOBJIETBOPUTEIILHO 68-73 3 D
[ToporoBoe 3HaucHHE (JIOMYCK K IK3aMEHY) 50 TTOCPE/ICTBONHO 61-67 3 E
HEYJIOBIETBOPUTENIBHO | 0—60 2 F,
2 F




8. YTBEPXKJIEHHUE PABOYEI TIPOT'PAMMBI

y4eOHBIH TO/I.

6.1. IlepeyeHnb OCHOBHOIM JTUTEPATYPbI

Pabouas mporpamma ¢ U3MEHEHHUSIMHU 110 CJIEAYIOLIMM IyHKTaMm yTBepxaeHa Ha 2017/2018

7. Meronuueckue yKazaHHs K BBITOJIHEHHUIO JIAOOPATOpHBIX pabOT MO AUCHHUIUIMHE «XUMHSI»

JUISL CTYJIEHTUB TIEPBOTO Kypca 04HO# ¢hopMbl 00yueHHUs Bcex HampaBieHHH MoAroToBKH OakajgaBpua-
ta:. [laBaenko B.U., Kinumenko B.I'., Kmounukosa H.B., Bononuenko A.H., Jlenucosa JI.B., I1leBiio-
Ba P.I'. — benropoa: BI'TY um. B.I'.IllyxoBa, 2016. — 52 c.

8. O6mas xuMHus: METOJUYECKUE YKa3aHHUs Ul MPaKTHYECKUX paboT i CTYJEHTOB, 00yy4aio-

muxcs no HampasieHuto 18.03.01 — Xumuueckas texnosnorus: Kiumenko B.I'., Bononuenko A.H. —
benropon: BI'TY um. B.I'.IllyxoBa, 2017. — 87 c. Pexxum nocryna:

https://elib.bstu.ru/Reader/Book/2017100414583209300000655930

4.2. Conep:xkaHue NPAKTHYECKUX (CEMHHAPCKHMX) 3aHATHH

Ne HaumenoBanue . K-B | Kepo
Tema mpakTHYecKUX 3aHATHIHA 4acoB
n/m | pasaena TUCHUTUIAHBI MacoB | (p(
Cemectp Ne 1
1 Crpoenue aroma u BH- | CTpoeHHe aToMa U XUMHUYecKas CBs3b. [8] c1p. 5 4
" | abl xuMuyecko# cBa3u | 4-10; [S] ctp. 37-65; [3] cTp. 33-46.
Knaccudukanus, cBoit- | OCHOBHBIE KJIACCHI HEOPraHUYECKUX COEIHHE-
2. |cTBa KJaccoB Heopra- | HuH. [8] ctp. 10-15; [5] cTp. 28-37; [3] cT1p. 4- 2 4
HUYECKUX coelMHeHu# | 15
P — CrexnoMeTpuyecKkue 3aKOHbl XUMUH. XUMHUYe-
3. ckue pacuetsl. [8] ctp. 15-10; [5] c1p.8-28; [3] 2 4
MHUH
16-32
CKopocTh XUMHYECKOH peakiuu. XUMHYECKOe
OGS SamFHOMEpHD- paBHOBecue. [8] ctp. 54-78; [S] ctp. 79-94; [3] 2 4
4. cTp. 66-79
CTH OCYILECTBIICHHS ~
JHepreTuka XMMHUYECKHUX peakiuil. XUMHKO-
XHUMHYECKHX MPOLECCOB
TepMOAMHAMUYECKUE pacyeThl. [8] cTp. 54-78; 2 4
[5] cTp. 66-79; [3] cTp. 61-65
CnocoObl BBIp@XEHHUS COAEPXKAHUS PpacTBO-
pPEHHOro BelllecTBA B pactBope. PactBopu-
5. zﬁ"‘zz’}fl‘;‘fﬁ;‘ggc‘i‘:‘oﬁ‘ wocts. [8] ctp. 26-35; [5] CTP. 95-109; [3]| 2 2
! Pac | CTP. 47-60
TBOPOB. =
PacTtBops! anextponutos. ['uaponans conel. [8] 3 4
cTp. 35-49; [5] cTp. 111-138;[3] 80-94.
OxuciuTensHO- OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE PEaKIIUH.
6. | BOCCTAaHOBUTEJIbHBIE OcHoBsl anekTpoxuMun. [8] crp. 49-54; [5] 2 4
CBOICTBa BELIECTB ctp. 139-173; [3] cTp. 101-119.
HUTOI'O: 17 34

/3aBe11y}OLum71 xabenpoit TullX, A.T.H, npodeccop . (Leeced—

//ﬁI/IpCKTOp XTHU ( A

[Tporoxon Ne 1 3acenanus xkapenpsr TullX ot « 31 » aBrycra 2017 1.

=y |

IlaBienko B.IA.

&/ GaEE [TaBnenxo B.1.




8. VYTBEPKJIEHUE PABOYEM [IPOT'PAMMBI

Y1BepxaeHue pabodeit mporpammbl 6e3 U3MEHEHUH

" i 1 € ’
Pabouas nporpamma 0e3 U3MeHEHUH yTBepxeHa Ha Aol /ﬁique&ibm roj.

[IpoTokon Ne ’,f 3aceaHus Kaeapbl OT .. { » nS 208
3aBeayrolui kadeapon g B.U. [laBnenko
HHpeKTOp HHCTUTYTA === B.W.IlaBnenko

neanucs, ®HUO



8. YTBEPKJIEHUE PABOUYEN MPOT'PAMMbI

Y1BepxaeHue paboyeii nmporpammbl 6€3 H3MEHEHHH
Pabouas nporpamma 0e3 u3meHeHUi yTBepxkaeHa Ha 2019 /2020 yyeOHBIH Tron.
[TpoToxon Ne |3 3acenanus xadeaps! ot «22» _mas 2019 r.

3aBenyrowui kadenpoi s = B.W. [laBnenko

JAHpeKTop HHCTHTYTA =7 —=< B.W. [laBaeHko




8. YTBEP)XKIEHNE PABOYE¥ IMPOT'PAMMBI

Pabouast nporpamma 6e3 m3MeHeHuid yrBepkaeHa Ha 2020 /2021 y4yeGHbIl rof.

[Iporokon Ne g 3acenanus kKabeapsl OT « /¢ » 05 202r.

3aBenyroiuii kabeapoi _sz77 =——  B.W. [laBneHko

noanuces, PO

JAHpeKTOp MHCTHTYTA =7Z=—_ B.U. [laBneHko

noanuce, PO



8. YTBEPXKJAEHUE PABOYEW MPOIrPAMMbI

Pa6ouas nporpamma Ge3 u3MeHeHuit yreepxaeta Ha 2021/2022 yyebuniit rog.

[Tporokon Ne 8 3acenanus kadeapnbl TullX ot «21» anpens 2021 r.

3asenyrowmit kadpeapoit TullX
I.T.H, npodeccop Z#°<~  Tlaenenko B.U.

/|

/IIupeKTOp XTH i J-0i e SlcrpebuHckuii P11
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