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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUSA 11O JUCHUIIJIMHE

Hpouecc N3YUCHUSA JUCHUIIIMHBI HAITPAaBJICH Ha

(hopMUpOBaHUE CIEIYIOMINX KOMIIETCHIIU:

DopmupyeMble KOMIETEHITNH

Kon xom- TpeOoBanHuMs K pe3ybTaraM 00yIeHHS
Ne A Kommerenims P pesy. yi
MEeTEHINH
Ob6menpodeccrnoHalbHbIC
1 OIIK-1 | CrocobHOCTh pemaTh 3aaaud | B pe3ynbrare 0CBOCHUS JUCITUILTMHBI 00yJarOIIAHCs

npoecCHOHATLHON  JIesATEeNb-
HOCTH Ha OCHOBE MH(OpMAaI-
OHHON KyIBTYpHl C TpUMEHEe-
HUEM UH(POPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIO-
TMid M C Y4eTOM OCHOBHBIX
TpeOoBaHU WH(OPMAITMOHHON
0€30MacHOCTH

JIOIDKEH
3Harh:

— OCHOBHBIC IOHSATHS, 3aKOHBI M MOJICIIH XHMUYe-
CKHMX CHUCTEM JUIsl pelieHus 3aa4 nmpodheccruoHalb-
HOM IeSITeNHLHOCTH,

YMerhb:

OTpENIEATh U3MEHEHHE KOHIICHTPALMH TpHU
MPOTEKAaHUW XHUMHUYECKMX pEaKIMii, COCTaBJIATh
CXEMBbl XHMHUYECKHX IIPOILIECCOB C TMPUMEHEHUEM
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIIO-
THH;

Baanern:

— METOJIaMH TPEJCKa3aHusl MPOTEKAHUS BO3MOXK-
HBIX XMMUYECKUX PEaKIUi U UX KUHETUKY Ul pe-
LIEHMsI 33Ja4 NPOPECCUOHATBHON JIEATENbHOCTH C
Y4€TOM OCHOBHBIX TpeOoBaHUI MH(OPMAIIMOHHOU
0e30IaCHOCTH.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOI
ITPOI'PAMMBI

Coz[epmaHHe AUCHUILIUHBI CITYKHUT OCHOBOM AT U3YYCHUA CICAYIOMUX OUCHHUILINH:

Ne HaumeHoBaHME NUCIUILINHEI

1 Oxonorus (EcTrecTBeHHBIE TIpOLIECCHI, TpOTEKarolue B armocdepe, ruapocdepe, TuTo-
cdepe)

2 OnacHble PUPOAHBIE MPOLEecChl (XapaKTep BO3ACHCTBHS BPEIHbIX U OMACHBIX (PaKTO-
POB Ha YEJIOBEKA ¥ IPUPOJHYIO CPENY)

3 MonuTopuHr cpeasl ooutanus (OCHOBHBIE TEXHOC(EpHbIE ONACHOCTH, UX CBOMCTBA U
XapaKTEPUCTHKH; METOJIBI 3AIUTHI OT HHX)
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3. OBPbEM JUCHUILJIMHbI

OO6111as TpyA0€MKOCTh AUCHMIUIMHBI COCTaBIsIeT 8 3a4. enuHull, 288 yacos.

N Bcero Cemectp Cemectp

Bun yueGHO# paboThI 4ACOB No | No 2
OO0m1ast TpyA0€MKOCTh TUCIMILIUHBI, Yac 288 144 144
AyYJAUTOpPHBIE 3aHATHS, B T.4.: 119 51 68
JICKIINH 34 17 17
1abopaTopHEIe 68 34 34
MIPaKTUYECKHE 17 - 17
CaMocTosiTe;IbHasi paGoTa CTY/IEHTOB, B 169 93 76
TOM YHCJIE:
KypcoBoii mpoexr
KypcoBas pabora
PacuetHo-Tpaduueckoe 3agaHus 18 18
WMuuBuyabHOE JOMAIIHEE 3a/1aHue 9 9
pyaue 6udvl camocmosmenvroli pabomol 106 84 22
dopma IpoOMEKyTOUHAs ATTECTALUS
(sauer) 9K3aMeH 3a4yer 9K3aMeH
dopma IpoOMEKyTOUHAs ATTECTALUS 36 36
(ox3ameHn)
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4. COAEP)KXAHUE INCHUILJIMHBI
4.1. Conep:xanue JIeKIIMOHHBIX 3aHATHI
HaumeHoBaHue TeM, UX cOJepPKaHUE U 00beM

Kypecl Cemecrpl

/a

HaumenoBanue paznena
(kpaTKoe coziepKaHue)

Bunpl yueOHO Harpy3ku u
UX TPYAOEMKOCTb, Yac.

IIpakTrueckue

3aHATUA

JlaGoparopHbie 3

aHATHUA

CaMmocTosTenbHas

pabota

1

2

w!| Jlexmum

4

5

6

1.

Knaccn@nxaunﬂ, CBOMCTBA XUMHYECKHUX DJIEMEHTOB. HCpI/IOIII/I‘IHOCTL CBOMCTB 3JI€MEHTOB.

Baxwuelie HEOpraHMYECKUE COCIUHEHUS, HOMEHKJIATY-
pa, cBoicTBa. KHCIOTHO-OCHOBHBIE CBOWCTBA BEIIIECTB.
CoBpeMeHHbIE TIPEACTABICHUS O CTpoeHUuU aTtoma. KBau-
toBble uncina. [Ipunuun [laynu, npaBuno XyHzaa, npaBuiio
Kneuxosckoro. [lopsiiok 3anoiaHeHust aTOMHBIX opOUTasneit
3JIEKTPOHAMU.

CtpoeHne MHOTOAJIEKTPOHHBIX aTOMOB. DJIEKTPOOTPHILA-
TenpHOCTh. KoBanieHTHOCTE. CTEeneHs OKucIeHns. BajgeHT-
HbI€ BO3MOYKHOCTH O3JEMEHTOB. llepuoanueckuii 3akoH
J.1. Menneneena.

OCHOBHBIE THUIBI U XaPAaKTEPUCTUKH XUMUYECKOW CBSI3H.
KoBanentnas cBs3b. CriocoObl 00pa3oBaHusl KOBAJIEHTHOM
cBa3d. CBolcTBa KOBAJEHTHOHM CBS3H. PasiuuHbple THUIBI
rudpuan3ay aToMHbIX opOuTaneii. Kparueie csizu. Ha-
MPABIICHHOCTH CBSI3HM U CTPYKTypa Mojekyi. [lonsgpHocTs n
MOJISAPU3YEMOCTh XUMHUYECKOW CBsi3U. VMOHHas cBsA3b, ee
cBoiicTBa. MeTammuecKkas CBS3b.

3

6

14

2.

OCHOBHBIC 3aKOHBI XUMHUH

OcHoBHble TIOHATUSA. Mok U SKBUBaJNIeHT. Pacuer Mmacco-
BOro cocraBa. ['a3oBble 3akoHBL. CTeXHOMETpUYECKHE 3a-
KOHBI (3aKOH TIOCTOSHCTBA U COXPAHEHHsI MAacCChl, 3aKOH
SKBUBAJICHTOB).

12

3.

OO6mre 3aKOHOMEPHOCTH OCYIIECTBIICHUS XUMHYECKHUX MPOIIECCOB

OcHOBHBIE TOHATHS TepMoaWHAMMKHU. llepBoe Hagaiio
TepMoAuHaMHKU. 3akoH ['ecca. dyHKIIMM COCTOSHUS CHUC-
TEMBI: SHTANbIINA, dHTpomus, 3Heprus ['n66ca. Hamnpas-
JIEHHOCTh XHMHYECKUX IpoueccoB. OCHOBHBIE NOHSTHSA
XUMHYECKON KUHETUKH. CKOPOCTh XUMHUYECKOW PEAKIUU B
TOMOTE€HHBIX U FE€TEPOT€HHBIX CUCTEMaX. 3aKOH ACHCTBHUS
Macc. KoHcTaHTa CKOpOCTH peakuu. DHEPrusl aKTUBALUU.
VYpaBuenue Appenuyca, npasuiio Bant-I'odpda. Xumuue-
CKoe paBHOBecHe. KOHCTaHTa XMMHYECKOrO PAaBHOBECHSI.
DakTOpsl, BIUAIOIINE HA CMEIIEHUE XUMUYECKOIO0 PaBHO-
Becus. [Ipnanmn Jle-Ilarense.

3

16




1

\ 2

4.

TeopeTnueckrne OCHOBbI OIMCaHMs CBOWCTB PAaCTBOPOB

PactBopsl. KosmuratuBHeie cBoiicTBa pacTtBopoB. Croco-
OBl BbIpaXKEHMsI KOHLIEHTPALUKA pacTBOPOB. 3aKoHbI Payms
u Bant-I'opda. Teopuss saeKTpoMTHUECKONW AHCCOIIHA-
s, 3akoH pazbaenenust OcrBanpaa. [IpaBuno beprose-
Muxaitnienko. MoHHOE npou3BeIeHUE BOJIbI, BOJOPOIHbBIN
nokazarenb. llpousBeaenue pactBopumoctd. [maponus
coseit. Tunbl ruaponusa. KoHcTanTa u creneHb TuaposIu-
3a. Pacuer pH kucnor, ocHoBaHuUM, COJNEN.

5.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC CBOMCTBA BCIIICCTB. BHGKTPOXI/IMI/I‘IGCKI/IC ITPONECChI

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ peakuMU.  THIIbI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid. MeTosl
COCTaBJICHUSA yYpaBHEHUHI OKHUCIIUTEIIBHO-
BOCCTAHOBUTEINIBHBIX peakiuii. YpaBHenue Hepucra. Psin
HaINpsHKEHUM METaJIOB. BimsHue cpenibl Ha XapakTep Mnpo-
tekanuss OBP. Dnekrpoxumuueckue cucremsl. [anbBaHu-
yeckue ieMeHThl. Koppo3usa meramioB. Dnekrponus. Ka-
TOAHBIE U AHOJHBIE MPOLIECCHI MPU HIIEKTPOIU3E. DIIEKTPO-
JIM3 paCTBOPOB M PaCILIIaBOB COJICH.

4 8 16

6.

CTpOGHI/Ie M CBOMCTBa KOOPpAWHAIIMOHHBIX COCJIMHEHU I

Knaccudukanus, HOMEHKIATypa, CTPYKTypa, IUCCOLIMA-
uus. [loHdaTHE O LIEHTPAJIBHOM aTOME, JIUTaHAaX, BHEIIHEN
U BHYTPEHHEW KOOpIMHALIMOHHBIX cepax, 3apsae KOM-
IJIEKCHBIX YacTull. KOHCTaHThl yCTOMYMBOCTH M HECTOM-
kocTu. O6pazoBanue KoMIiekcoB. CrocoObl MOTYYSHUS U
pa3pyLICHHUs] KOMIUIEKCHBIX COCUHEHHIA.

Hroro

17 34 84

Kypc1l Cemectp 2

/o

HanmenoBanue paznena
(kpaTkoe coJiep>kaHue)

Bunsl yueOHOM Harpy3ku u
UX TPYAOEMKOCTb, 4ac.

IIpakTruueckue
3aHATUA
Jlaboparophsie
3aHATUA
CamocTosTenpHas
pabora

1

\ 2

w | Jlexmun

4 5

(o3}

7.

Xumus S-aneMenToB -1l rpynn nepuonnyeckoil CUCTEMBI AIEMEHTOB M UX COEIMHEHHM

CgoiictBa anemenToB I-A u |I-A rpynnsl. Pactipoctpanen-
HOCTh, TOJyYCHUE, TPUMEHEHHE. DIIEKTPOHHOE CTPOCHHE
AIIEMEHTOB, BaJICHTHOCTh U CTENEeHb OKucieHus. duznue-
CKHE W XHMHYECKHE CBOMCTBA. BakHeune coenmHEHHUS,
UX TepMHyecKass yCTOWYMBOCTb. OCOOEHHOCTH CTPOEHUS
aTOMOB JINTHS, OepriUIHs M MarHus. B3anmopelicTBue me-
TAJIJIOB C PAcTBOpaMM pa30aBlIeHHBIX U KOHIIEHTPUPOBAH-
HBIX KHCJIOT.

2 2 4 6




1 |

2

3 |

4

| 5
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8. Xumus p-snementoB |1l rpynmbl nepuoandeckoil CUCTEMBI 3JIEMEHTOB U UX COCMHEHUH

CaoiicTBa 60pa u amoMuHus. OU3NYECKHE U XUMUYISCKUE
cBolcTBa. BaxHeiiine coeuHEHUs, UX TEPMHUYECKAs yC-
TOMYMBOCTb. PaciipoCTpaHEHHOCTB, IOJIy4EHUE, IPUMEHE-
Hue. B3anMopeiicTBHe HEMETaIOB U METAJJIOB C PacTBO-
pamu pa30aBICHHBIX M KOHIEHTPUPOBAHHBIX KHUCIOT H
IIeI04eH.

2

2

4

9. Xumus p-snemenTtoB |V rpynmnsl nepuoaMuecKoi CUCTEMBI 3JIEMEHTOB U UX CO

eIMHEHUI

OC0OEHHOCTH CTPOCHHS aTOMa YIJIEpojJa W KPEMHUS, UX
aiotpornHbie Moaudukanuu. CBONCTBA MOATPYIIILI T'ep-
MaHus. Pu3Myeckrue M XUMHYECKHE cBoiicTBa. Pacmpo-
CTPaHEHHOCTb, MOJTy4YECHHE, IpUMEHEHUE.
BzanmopelicTBre HEMETAIJIOB U META/UIOB C PacTBOpaMHU
pa30aBICHHBIX W KOHIEHTPUPOBAHHBIX KHUCIIOT H IIENO-
Yyew.

2

2

4

10. Xumus p-s3meMeHTOB V rpynibl NeprHoAMYECKON CHCTEMBI 2JIEMEHTOB

U UX COSNUHEHUN

CaoiicTBa azora, gochopa, MbIIIbSIKA, CYpbMbl, BUCMYTA.
dusnueckue U XUMHUYECKHUE CBOMCTBA. AJIJIOTPOITHBIE MO-
mudukanuu docdopa. BakHeilmue coenmMHEHUS, UX Tep-
MHYECKass yCTOMYMBOCTh. B3aumoaeicTBUE a30THOW KH-
CJIOTHI C METAJUIAMU U HEMETAJJIAMH.

2

2

4

6

11. Xumus p-anementoB VI rpynnel nepruoguueckoil CUCTEMBI JIEMEHTOB U UX COEIAMHE

HUU

CBoiicTBa cepbl, celieHa U TEeJlypa, UX KUCIOPOAHbBIE CO-
enuHenns. Pusnyeckrue W XuUMUUeckue coimcTBa. Oco-
OCHHOCTh B3aUMOJICHCTBUS CEPHON KHUCIOTHI C METa/IIAaMH
U HeMmeTauiaMu. TepMHyYecKas yCTOWYHMBOCTh COEIUHE-
HUM.

2

2

6

12. Xumus p-snementoB V1| rpynn neproandeckoil CHCTEMBI 3JIEMEHTOB

U UX COeIUHEHUN

CsaoticTBa ranmoreHoB ((propa, xmopa, moga, Opoma, acra-
ta). Ousnueckne U XUMUYECKHE CBOMCTBA. BakHeitmme
COEMHEHMS, UX TEPMUUYECKass YCTOWUYUBOCTh. B3aumMoaen-
CTBHE TAJIOTEHOB C KUCJIOTaMU U IIEJTOYaAMHU.

2

2

13. Xumus d-anementos |-V rpymnn neproandeckoi CHCTEMBbI JIEMEHTOB M X

Oo0mme cpoiictBa d-metamnoB. [lonydeHue YHCTBIX U
CBEPXUYUCTBIX MeTauioB. Dusznueckue U XUMHUYECKHE
cBoiicTBa. B3aummopeiicTBue MeTayuioB C pacTBOpaMHu KH-
cinot u wmenoueil. [TaccuBanus. PacipocTpaHeHHOCTB, 1MO-
JIyYeHHE, IPUMEHEHUE.

2

2

14. CoiicTBa BaKHEHIIINUX KIACCOB OPTraHUYECKUX COCTMHEHUN

Teopus cTpoeHUsT OPraHUYECKUX COCIMHEHHUN, UX KJIacCH-
¢dukanus 1 HoMeHkIarypa. Tumnsl uzomepun. CBs3b XUMHU-
YECKUX CBOMCTB CO CTPYKTYpOU MOJIEKYH. YTJIEBOAOPOIbI
(HachIIEHHBIE, HEHACHIILIEHHbBIE, APOMATHUECKUE, ATTUIIUK-
nudeckue). Cruptel. KapOoHOBBIE KHCITOTHI. AJBACTHIBI U
KETOHBI. | 'eHeTH4ecKasl CBsI3b OPraHUUYECKUX COEANHEHNH.

16

Hroro

17

17

34

58




4.2. Conep:xxaHue NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

K-Bo
K-Bo
Ne HaumenoBanue Tema mpakTUYECKOro (CEMUHAPCKOT0) 3aHs- a 4a-
n/m paszzena JUCIUILINHBIL THUS cop | OB
CPC
Cemectp Ne 2
Xumus s-anementos |- 111 A .
. N3yueHne XMMHUYECKUX CBOWCTB 3JEMEHTOB
rpynn HepuoaANYecKoil cuc- . .
1 I-11l A rpymm, 3aKOHOMEpPHOCTEH B CBOMCT- | 2 2
TEMBI DJIEMEHTOB M HMX CO-
N Bax, pEUICHUE 33/1a4.
eIMHEHUN
Xumus p-anementos IV-VA .
., | M3yueHne XMMHUYECKHX CBOWCTB 3JEMEHTOB
TpYyIHIIbI NePUOANYECKOM . .
2 IV-A rpynmnbl, 3aKOHOMEPHOCTEH B CBOMCT- | 2 2
CHCTEMBI 3JIEMEHTOB U HX
. Bax, peUICHUE 33/1a4.
COeTMHEHU N
CsotictBa s-anementoB I-1l1 A rpynn nepuo-
3 | KorrponpHas padora Ne 1 JTUYECKONH CHUCTEMBI DJICMEHTOB M HX COCIU- | 2 2
HEHUU
Xumus p-anementos VI-VII .
. | M3yyeHHe XMMHYECKHX CBOWCTB 3JIEMEHTOB
A Tpynmnsl NEepUOIUYECKON . 9
4 VI-VII A rpynmsbl, 3akoHOMEpHOCTEH B CBOM- | 2 2
CHCTEMBI 3JIEMEHTOB U HX
o CTBaxX, pelleHue 3a1ay.
COETMHEHU N
CsoiictBa p-anementoB VI-VII A rpynn ne-
5 | KonTponbsHas padora No 2 PUOAMYECKOM CHUCTEMBI 3JIEMEHTOB M MX CO- | 2 2
€IMHECHU I
Xumust d-snementoB |-V .
. W3yyenue  xummyeckux  cBoiictB  d-
TPYII MEPUOANIECKON CHC- .
6 anemenTtoB |-VIII rpymnmn, 3akoHomepHOCTEH B | 2 2
TEMBbl JIEMEHTOB U HMX CO- .
N CBOWCTBAX, pEIICHUE 3a/1a4.
eIMHEHUH
IIpuMepsl HamucaHus YpPaBHEHHM peakUuil
. MOJIyYEHHUSI U B3aUMOJEHCTBUS MEXy cO00i
Knaccudukanus u cBoiictBa i A Y
. OCHOBHBIX KJIAaCCOB OpPraHMYECKHX BEILECTB
7 | BaKHEIHIINX KIaccoB opra- (mpenenbHbIE, HETPEIETbHBIE YTIEBOAOPOIBI 3 3
HUYECKHUX COCTMHEHUN P ’ P T POBT,
CIMPTHI, ANIbAETH/IbI, KETOHBI, apOMaTHUECKHUE
COEIMHEHUS], KApOOHOBBIE KHCIIOTHI).
CBoiicTBa Ba)KHEHIIMX KJIACCOB OpraHUye-
8 | KonrpomabHas padora Ne 3 . P 2 2
CKUX COCIMHEHUI
UTOI'O: | 17 17
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4.3. Copep:xanue Ja00paTOPHBIX 3aHATHIA

K-Bo
K-Bo
Ne HaumenoBanue ya-
Tema nabopaTopHOTO 3aHATUS qa-
n/m paszzena JUCIHUILINHBI cop | COB
CPC
Cemectp Ne 1
. Texnuka 0e30macHOCTH W TpaBuia paboTHl B
Knaccudukanus, cBoiicTBa 9
1 naboparopur. KucloTHO-OCHOBHBIE cBoicTBa | 4 5
XUMHAYECKHX 3JICMEHTOB. .
KJIACCOB HEOPTaHUYECKHUX COCIMHEHHM
2 | OCHOBHbBIE 3aKOHBI XUMUU DKBUBAJICHT U MOJISIpHAsi Macca YKBUBAJICHTA 4 4
Teopernueckue OCHOBBI N
o CaoiictBa pactBopoB. ['pyboaucnepcubie u
3 OTHMCaHUsl CBOWCTB PacTBO- 4 5
KOJIJIOUTHBIE CUCTEMBI
pOB.
4 O6mme  3akoHOoMepHOcTH | OmnpenesneHue TEIoBbIX 3(PQEeKToB XHUMuUUe- 4 4
OCYIIECCTBIICHUS ~ XUMHYE- | CKUX IPOIIECCOB
5 | ckux mponeccoB XuMuyeckasi KHHETHUKA U paBHOBECHE 4 4
Teopernueckue OCHOBHI | FIOHHBIE paBHOBECHS B PacTBOpax 3JEKTPOIIHU-
6 | omucaHus CBOWCTB pacTBO- | TOB M ruaponu3 coneil. ['pyOonucnepcusie | 4 4
pOB. KOJIJIOUJTHBIE CHCTEMBI
OxkucIuTenpHO-
7 | BOCCTAaHOBUTEJIbHBIE CBOM- | Peakuuu ¢ u3MEHEHHUEM CTEIIeHU OKUCIICHUS 4 4
CTBA BEIIECTB
[Ipoueccel, mpoTekaroniye B
8 | DIEKTPOXMMHUYECKHX CHUCTE- | DIEKTPOXUMHYECKHE MPOIECCHI 4 4
Max
UTOT'O: | 34 34
Cemectp Ne 2
Xumus  S-onemenTtos  |-11 | Texauka Oe3omacHOCTH W TpaBuia pabOThI B
1. | rpynn nmepmoauueckoii cuc- | 1aboparopuu. XKecTKOCTb BOJBI M CrIOCOOBI €€ | 4 4
TEMBI DJIIEMEHTOB U HMX CO- | YMATHCHMS.
2. | envHEHUM CsaoiictBa anemenToB -1l rpynn anemenTos 4 4
3. CsaoiictBa snemenToB |l rpynmsl aemMeHToB 4 4
4. | Xumus p-snementos |1, 1V, | CpoiictBa snemenToB |V rpynisl 21eMeHTOB 4 4
V, VI, VII rpynn nepuoau- .
5. Lo Py PHOM™ | cpoiicrra anementos V IPYTIIBI 3JIEMEHTOB 4 4
9EeCKOH CHCTEMBI DJIEMEHTOB
6. | ¥ MX COEOQUHEHUMU CsoiicTBa 351eMeHTOB V| TpymIbl 371IeMEHTOB 4 4
7. Csoiicta snieMenToB VI rpyniel a1emMeHToB 4 4
Xumus d-snementoB |-VIII
g | TPYIII DIEMEHTOB TPy Ie- CaoiictBa d-amemenToB I-VIII rpynn snemeH- 6 6
" | pUOJMUECKOM CHCTEMBI 3Jie- | TOB.
MEHTOB M UX COEeIUHECHUMN
UTOTI'O: | 34 34
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5. ®OHJA OHEHOYHbBIX CPEACB JJIsA ITPOBEJAEHUSA TEKYIIEI'O
KOHTPOJISI YCHEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTAIIUA
11O UTOI'AM OCBOEHMSA JTUCHUII/INHBI

5.1

IlepeyeHb TUNIOBBIX BONPOCOB (THIIOBBIX 321aHUIA)

3agaHus 1151 NPoBeAeHUs] TEKYIEero KOHTPOJIs

Haumenosanue
pazziena AUCIUIUIMHBI

Copnep:xaHue BOIPOCOB (TUMOBBIX 3aaHUMN)

2

3

1 cemecTp

1-9 aTTecTauusa

Knaccudukanus, cBoii-
CTBa XHMMHYECKHX DdJie-
MEHTOB. [Tepuoanu-
HOCTb CBOMCTB 3JIEMEH-
TOB.

1. Hanumure ¢opMysbl OKCHIOB, COOTBETCTBYIOLIUE THIPO-
keugam  HoSiOz, Ca(OH),, AI(OH)3. Vkaxurte KHCIOTHO-
OCHOBHBIC CBOMCTBA OKCHJIOB M MTOATBEPAUTE XUMHUCCKHUMU Pe-
AKI[USIMH.

2. Hanummre ypaBHEHUS PEaKIHii, C TOMOIIbIO KOTOPBIX MOX-
HO OCYIIECTBUTH IPEBPAILICHHUE
SiOz—)N&zSiOg—)HzSiO3—)C&Si03—)C&C|2—)C&C03.

3. [lpuBenuTe TOMHYIO M XAPAKTEPUCTHUECKYIO SJICKTPOHHEIC
(GhopMyIibl aTOMOB MEIH U YIJIepoJia B HOPMAILHOM M BO30YXK-
JICHHOM COCTOSTHUSIX;, TMPUBEANTE TpadUyuecKue 3JIECKTPOHHBIE
(hopMyIIbl BaJICHTHBIX MOYPOBHEHN AJIEMEHTOB B HOPMAIbHOM H
BO30YXJICHHOM COCTOSTHUSX.

OCHOBHBIC 3aKOHBI XU-
MU

1. Boruucnure MOJIIPHYIO MAacCy SKBHBAJICHTA 3JE€MEHTA, €CIIU
4,86 T 31€MEeHTa pearupyroT ¢ 3,2 T KUCIopo1a

2. Bpluncnute MOJBHYIO Maccy rasa, ecim macca 600 mi ero
npu H.y. paBHa 1,714 r.

3. KakoB 00beM a30Ta, 3aHuMaeMblii ipu Temneparype 20°C u
nasiienud 1,5 at™, eciiu Macca rasa cocrtasiget 0,28 r?

Teopernueckue OCHO-
BBl OMNWCAHUSA CBOMCTB
pPacTBOPOB.

1. Ompenenure MOJSAPHOCTh U HOPMAJIBHOCTH 28%-HOro pac-
tBopa KOH (p=1,263r/™m1).

2. Crompko Ma 0,25 M pactBopa XJOpUAa KaIbIHS MOXKHO
IPUTOTOBUTH U3 1,4 T comn?

3. Kakoii o6bem 0,1 H. pactBopa Ca(OH), cneayer nmpubaBUTh K
162 1 5%-noro pactBopa Ca(HCO3), asst 006pa3oBanust cpeHeit
conu?

OO6mue 3aKOHOMEpPHO-
CTM  OCYILIECTBIICHUS
XUMHNYECKUX Imponec-
COB

1. Haiitu KOIM4ecTBO TEMIOTHI, BHIACISIOIEHCS TIPU B3PbI-
Be 8,4 J1 rpeMyyero rasa, B3siTOro MpH H.y.

2. IIpn xakol Temmeparype CamMOIPOU3BOJBHO IOWIET
peakuus: CaCO3(K) — CaO(K) + COz(r)

3. Uemy paBeH TeMIepaTypHbI KOAX(PPHUIMEHT CKOPOCTU peak-
MM, €CJIM TIPU yBEIWYEHUH TemmepaTypsl Ha 30 rpaaycoB CKoO-
pOCTh peakuu Bo3pacTaeT B 15,6 paza?

4. B KakoM HanmpaBJI€HUH CMECTUTCS] PABHOBECHE B PEAKIIUU:
N,(r)+ O,(r) = 2NO(1); AH= 180 xJIx

a) MpY MOHUKEHUH TEMIEPATypPhl U JTaBICHHUS.

5. CrannaptHoe u3MeHeHHMe »Hepruum I'mbOca s peaxkiuu
A+B=AB mpu 298 K pasno -8 k/[x/monbs. HauanbHble KOHIIEH-
tpaumu [A],=[B]o,=1 monn/n. HaiiTi KOHCTaHTY paBHOBECHs pe-
aKI[M1 ¥ PAaBHOBECHBIE KOHIIEHTpanuu Beniects A, B u AB.
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2-91 aTTecTAlMA

Teopernueckue OCHO-
BBl OIMCAaHUS CBOMCTB
pacTBOPOB.

. Hanummure ypaBHEHHUS B MOJIEKYJSIPHOM M  HOHHO-
MOJIEKYJISIpHOM (hopmax:

a) Na,HPO, + NaOH =; 6) H,S0O,4 + Na,SO5 =.

2. IlpuBenure ypaBHEHHE MWCCOIUAIMHN JJICKTPOJUTOB B pac-
tBOpax: MgCl,; Ba(OH),; H3PO4; Ca(HCOs3),; AIOHSO,.

3. Omnpenenure BennuuHy pH Boasbix pactBopoB HCI u
Ca(OH); xonuenrparmmu 0,11 moaw/n. Paccumraiite pH, KoH-
cranty ruaposnm3a NH4CN.

4. Hanumurte ypaBHEHHE THAPOIN3a B MOJEKYISIPHOU U MOHHO-
MOJICKYJISIpPHOH (hopMax M YKaXHUTE PEaKIHIO CPEIbl PaCTBOPOB
ceayromux coneii: PO(NO3)2; NapSOs; CaCly; NaCl; Fe,Ss.

5. Paccuunraiite pH, xoncranty rugponusa NH4CN, ecnu xoH-
crantbl aucconuanuu NH4OH n HCN cooTBeTCTBEHHO paBHBI
1,77-10° 1 4,9-10™ (C = 0,5 mous).

6. Onpenenure KOHUEHTPAIUIO HUTPAT-UOHOB (MOJB/MI U T/1) B
pactBope 0,2 M nutpara meau (II), eciiu crenens aucconumanuu

paBHa 60%.

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE
CBOICTBA BEILECTB

1. VpaBusiiTe peakiuio METOJOM 3JIEKTPOHHOIO OajaHca, yka-
JKATE OKUCIIUTENb U BOCCTAaHOBUTENE. K KaKOMYy THUITY OTHOCHTCH
9Ta OKHUCJIINTCIBbHO-BOCCTAHOBHUTCIIbHAA peaKHHﬂ?
I\/IgO +Cl, + C—>MgCI2 + CO; Ag(N03)—‘>Ag+N02+Oz;
Si + HoO—H,SiO3+ Hy; HC|O3—t>C|02+ HCIO4+ H,0;
2. 3aKOHYUTE OKUCIUTEIHLHO-BOCCTAHOBUTEILHEIE pe€akuuu, nuc-
MIOJIB3YSI HIOHHO-3JICKTPOHHBIA METO/:
NaBr + MnO, + H,SO, = MnSO4 + ...
KJ+H,0,=J, + ...
3. Bo3MoyHa i peaKius:
Hg + HzSO4(K0HH,) = HgSO4 + SO, + H,O

DIEKTPOXUMHUYECKUE
poMecchl

1. CocraBbTe CXeMy TaIbBAHUYECKOTO JIEMEHTA, COCTOSIIETO
W3 OJIOBIHHOW M QJIOMHUHUEBOW IUIACTUH, ONYILIECHHBIX B pac-
TBOPBI UX COJIEH C KOHUEHTpamueil coorBerctBeHHo 0,5 u 1,5
MoOJIb/1. HamuimmTe MOHHBIE ypaBHEHUSI PEaKIUid M ypaBHEHUS
3JIEKTPOJIHBIX IMPOLECCOB. Bplunciure 3.4.C. TaJbBaHUYECKOTO
3JIEMEHTA.

2. Kakue BemectBa M B KaKOM KOJIMYECTBE BBIACIATCS Ha
3JIEKTPOJIaX MPHU AJIEKTPOIU3E PACTBOpA HUTpaATa allOMUHUS B
TeyeHue 3 4, Mpu cujie Toka 7 A U BBIX0Y MO TOKY 92%.

3. AnoMHMHHUI HaXOJUTCS B KOHTakKTe ¢ keile3oM. Kakoii me-
Tan OyaeT KOppoAMpOoBaTh B MIENOYHOM cpene? Hamwmmure
WOHHBIE YPAaBHEHUS PEAKIMH W YPaBHEHHUS JIEKTPOJHBIX IMPO-
neccoB. IIpuBeauTe cxemy oOpa3yromerocsi mpyu TOM rajabBa-
HHUYECKOTO 2JIEMEHTA.

2 cemecTp

1-g arrecranus

Xumusa S-3ieMeHToB |-
A rpynn nepuoauue-
CKOM CHCTEMBI DJICMEH-
TOB M MX COCIUHEHUI

1. Onpenenure Maccy TBEPABIX U 00bEM Ta3000pa3HbIX MPOIYK-
TOB, 00pa3yroumxcs npu pacTBopeHuu 12 r kampius B 120 miu
12%-noro0 pacTBOpa a30THOU KUCIOTHI (p=1,07 T/MIT).

2. 3akonunts npespamterns: Na+H2SO4uom) =; MgCl+H,0 =.
3. CruiaB TUTHS M MarHusl pacTBOPWIIN B pa30aBiICHHON COJITHOMN
kucinore. Onpenenure coctaB ciiaBa B MaccoBbix Aoisix (%),
eclii Macca BblenuBIIerocs rasa cocrasuia 10 % ot macchl
CIUIaBA.
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1 2 3
1. Onpenenuth Maccy ocajaka u o0bem rasza (H.y.), MOIy-
XuMHs  P-3JE€MEHTOB | YeHHbIE IpH pacTBopeHuu 101 r cynbduaa amoMuHUS.
1A Tpynmer nepuoau- | 2. Ompenenuts  o0beM  BeimenuBnierocs rasa (t=18°C,
9 | 4geckoil cuctembl 3iie- | P=736 MM.pT.CT.) Ipu B3aMMOJEHCTBHHM 26 T CBHHIIA M 57 M
MEHTOB U ux coeauHe- | 0,4 H. pacTBOpa T’UAPOKCHIA HATPUSL.
HUN 3. 3akonunte peakuun: AlO3+KOH acmop=; B+KOH =;
Na,B,07+H>S0,=; Al+K,Cr,0;+H>,50,=; B+NaOH+H,0=,
1. Onpenenuth mMaccy oOpa30BaBIIErocs OCajaka MPH CMe-
Xumus  p-dnemeHTtoB | muBaHuM 246 r okcuna ceuHna (1) m 57 mu 0,4 H. pacTBOpa
IVA rpynmsl nepuoau- | cyibhaTta HaTpus.
10 | yeckoit cuctemsl die- | 2. Kakyro maccy kpeMHHUS HEOOXOIUMO B3SITh IS MOJIy4e-
MEHTOB M HMX CO¢AuHe- | HUsS 27 I MeTacWIMKaTa HaTpus?
HUU 3. 3axonunte peakiuu: Si+NaOH pacnas)=; SN+HHNO3pa56.=;
SiOz—)N&zSiOg—)HzSiO3—)C&Si03—)sti03—)Nazsi03
1. Kakoii o6vem 0,1 M pactBopa H3PO, MOXHO TIPHUTOTOBUTH
u3 15 mn 2,5 M pactBopa?
KUMHA - P-SIEMCHTOB | 5 - aroi ofpem 6%-HOrO pactBopa K,Cr,07 (p=1,04 r/mn)
VA rpynnsl nepuoau-
: TpeOyeTcs sl OKHCIIEHUsI B cepHOKucioM pactBope KNOg,
11 | gyeckoif cucTeMBbl 3Je-
conepxartuerocs B 0,15 11 0,5 M pactBopa?
MEHTOB M HMX COCIUHE- ..
. 3. 3akoHYHTE ypaBHEHUS PEAKITHIi:
HUM
NH4sNO; —t 5; NaNO,+KMnO;+KOH —; HNO; ' 5;
PCl;+H,0—; Cu+HNO3zkoHIL.—; B|+HNnga36—>
2-s1 aTTecTanusl
1. Ckombko T 3,4%-noro pactBopa H,O, tpebyercst mist okuc-
nenus 100 ma 1 M pactBopa FeSO4 B npucyrerBun HpSO4?
XuMHus  P-DIEMEHTOB o
2. Ckompko kr BaO; u 20%-noro pactBopa H,SO4 TpeOyer-
VIA rpynns! nepuou- N
. cs s nonydeHust 120 xr 30%-Horo pacTBopa NepeKkucu BOJO-
12 | deckoil cucTeMBl dIIe- ona?
MEHTOB M HX COEIUHE- posa: ..
- 3. 3akoHYHTE ypaBHEHUS pPeaKIluil:
KNO,+KI+H,S04—; S+NaOH—; H,S+H,SO3;—S+.;
K>S+KoMnOy+H,S0,4—S +.....
1. Ckombko r KCIO3 MoxHO moiryuuTsh, miporryckast Clp gepes
XM S ICMCHTOB 200 mut 2 M pactBopa NaOH?
P 2. B 100 r H20O npu 20°C pactBopsiercs 3,6 T 6poma. CKOIbKO
VIIA rpynnel mepuo- .
o r OpomHOU BoJbI ToTpeOyeTcs ans okucienus 7,6 r FeSO, B
13 | mnueckoi CUCTEMEBI o
CEPHOKHUCIIOM PacTBOpE’
9JIEMEHTOB U UX COCIH- .
— 3. 3akoHYHTE ypaBHEHUS PEaAKIIHIA:
KCIO3;+Nal+H,;SO4kon1.—; Clo+H,0—;  KCIOsnarp.kar.—;
Br,+KOH—; NO,;+NaOH—.
1. Cxkonpko moneit KoCroO; HeoOXoaumMo B3SITh I OKHUC-
XumMus ~ P-dJIEMEHTOB
nenus HBr, uToOb1 mony4uuts 8 T 6poma?q
VIIIA rpynnsl nepuo- .
o 2. Cxonbko T Zn oxuciutrcs NaNOs; B mienodHoi cpene, ec-
14 | mnueckoit CUCTEMEI

SJIEMEHTOB U UX COEIU-
HEHUN

JIY BBIACNIUTCA 2,8 T amMmMuaka (H.y.)?
3. 3aKOHUYUTE YPaBHEHUSI PEAKIUU:

Zn(OH), + H,SO4=... VO+KOH=.. Zn(OH),+ KOH =..
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5.2.

IlepeyeHb TeM KypCOBBIX IPOEKTOB, KYPCOBBIX padoT,

HX KpaTKoe coJep:KaHue U 00beM.

KypcoBble MpOEKThI U KypCOBbIE PaOOTHI MPH WU3YYEHHH IUCHUIUIMHBI HE MPETyCMOTPECHBI
y4eOHBIM TUTAHOM.

5.3. IlepeyeHb HHAMBUAYAJBbHBIX JOMANIHUX 3aJaHUH,
pacueTHO-rpapuYeCKUX 3aAaAHUM.
Kypc1l Cemectp 1
Ha Bemonuenue NJ13 npemxycMoTpeHo 9 4acoB caMOCTOSTENIbHONW pabOThI CTYIEHTa 1O pasie-
nam 1-6.
li\/@n Hazpanue /13 Henb uzyuenus /13 th;C_BO
1 2 3 4

1. a). Hanummure 5S1IeKTpOHHYI0 U 3JIEKTpOHHO- | Llenb 3amaHus — U3y4yuTh MOps-
rpadpuueckyro dopmyny aroma snemeHTa Ne 30 B | JOK 3amOJHEHHS aTOMHBIX Op-
HOPMaJIbHOM U BO30YXJAEHHOM COCTOSIHUSIX, YKaXHUTE | OuTaneil anekTpoHamH; HEoOXo-
Ha3BaHUE 3TOTO 3JIEMEHTAa M BO3MOXKHBIE BAJICHTHO- | IUMO YCBOUTbH IOHSTHE O KBaH-

CTH, MEPUOJ U TPYyNIy K KOTOPOW OH NPUHAJUIEKUT, | TOBBIX YHCIAX. OJTO IO3BOJIUT
3HAYEHMs KBAHTOBBIX yucen (N, |, m;, Ms) popMupyro- | MOHIAT, MPUHIMI OJpa3eie-
HIETO JJICKTPOHA 3TOTO aToMa. HUS 3JIEMEHTOB Ha S-, p-, d- u f-
CEeMENCTBa, a TakKe MepUuoANY-
HOCTb B W3MEHEHMM CBOWCTB 2
3JIEMEHTOB.
0). Hamumure 5SneKTpoHHYIO UM 3JeKTpoHHO- | Llenb 3amanus — mo Habopy 3Ha-
rpaduueckyro Gopmyiny aroma sleMeHTa B HOPMallb- | YeHH KBAHTOBBIX YHUCEN DJIEK-
HOM M BO30Y>KIEHHOM COCTOSIHUSAX, YKa)KUTE BO3MOX- | TPOHOB HAyYUThCS NMHUCAThH DJIEK-
HbI€ BAJICHTHOCTHU 3JIEMEHTa, MEePHOJ U TPYMIY K KO- | TpPOHHYIO0 (opmyrny aToma siie-
TOPOIl OH NMPUHAMIEKUT, €CIM 3HAUEHUS] KBAHTOBBIX | MEHTA U ONPEIENIATH AIEMEHT.
YHCENl JJIEKTPOHOB BHEIIHETO JJIEKTPOHHOIO CJIOA
cieayronmwe: 5,0,0,+1/2; 5,0,0,-1/2.

2. Onuimre XMMUYECKUE CBOMCTBA ojioBa Ha mpumepe | Llenb 3amanuss — Ha 3HaHUM
OTHOLIEHUSI €T0 K pacTBOpaM M paciulaBaM ILejoyell, | CBOMCTB 3JIEMEHTOB yMETb IH-
KOHIIEHTPUPOBAHHBIM M pPa30aBJICHHBIM KHCIOTaM | caTh ypaBHEHUs peakIMHu JaH- 2
(HCI, H,SO4, HNOg). TlpuBenute ypaBHEHHs peak- | HOTO MeTajla C KHCIOTaMH H
1005078 [E€JI0YaMHU.

3. Kakne u3 mMmeromuxcs B pacTBOpe MOHOB M B Kakou | Llenb 3agaHus — u3yduTh 1IpO-
MOCJIEI0BATENbHOCTH OyIyT pa3pspKaTbCcsl Ha MHEPT- | LECCHI AJIEKTPOIN3a PaCTBOPOB U
HbIX Katoge u anoxe: Ag', CI™, Co™, NOs~, K™ Ilpu | pactaBoB coeii u 10 3akoHam 5
DIIEKTPOJIM3E€ BOJHOrO pacTBopa xjopuia onosa (II) | a€KkTpoiau3a HaXOATh  BBIXOJX
Ha aHoJe BeIAemnoch 1,4 i1 ra3a. Kakoe BeriecTBo 1 B | MPOAYKTA.

KaKOM KOJIMYECTBE BBIJIEIMIOCH Ha KaTtoze?

4. CocraBere BbIpakenue [P AgBr u AgCl, cpasuute | Llens 3amanus — 3Hast pacTBOpH-

UX pacTBOPUMOCTb. PaccunTaiiTe KOHLIEHTpALMIO Ka- | MOCTh BELIECTB, YMETh OIpEAc- 2
TUOHOB M aHHMOHOB B HACBHIIIEHHOM PAacTBOPE OJIHOTO | JISITh KOHIIEHTPAIMI0 KaTHOHOB
U3 9TUX BEUIECTB. Y aHMOHOB COEIMHEHHSI.

S. HazoBuTe KOMIUIEKCHI, pUBEAUTE ypaBHEeHUs ux auc- | Llens 3aganust — pazobpath auc-

COLIMALIUM M ONIPEIEINTE CTENEHb OKUCIEHHS LEH- | COLMALMI0, CTPOCHHE  KOM- 1

tpansHoro aroma: [Co(NH3)s]Cls; Ko[Hgls].

TUIEKCHBIX COEIMHEHHH, WX Ha-
3BaHUs, KIACCHU(PHUKAIIHIO.
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Kype1l Cemecrtp 2
Ha Brmonnenue PI'3 npenycmoTpeno 18 yacoB caMOCTOSITENIbHON pabOTHI CTYACHTA 0 pa3ie-
nam 7-14.
li\/@n Hazpanue /13 Hens uzyuenus U3 KS;I(;BO
1. CgoiictBa smemeHToB |-VIIIA rpymim anemeHToB. ens 3amanus — u3y-
1. CocraBpTe ypaBHeHUs1 peakiuil. OOMEHHBIC PEaKIMy | YATh CBOMCTBA  dJie-
HallMIIUTE B HOHHO-MOJIEKYJSIPHOM BHJE, OKUcAUTENbHO- | MeHTOB |-VIII A rpynn
BOCCTaHOBUTEJIbHbBIE peakuuu ypaBHSIATE UOHHO- | 3JIEMEHTOB, YMETh IH-
AJEKTPOHHBIM METOOM. caTh ypaBHEHHS peak-
C + NaSOs—t»:  Ge + HNOszgouy + HClom—; Ui,  OCYIICCTBIATH 4
Sn + HN03 ou. pa36—r>; AUCIB + HCIKOHH_); HPEBPATICHH.
NazPO4 + KMnO4 + H,SO4—; As + Cly + HyO—;
S + HNOsopy —22¢%¢ - Hp0; + KoCr07 + HaSO4—;
Br, + SO, + H,O—; HF + H,SO4—; Zn + Hzonap—t);
Ag + HNO3pa36_>; G&(NOg)g —t)
2. [Ipu moHOM TEpMHUUYECKOM pa3JIOKEHUU CMECH HuTpata Ha- | Llens 3amanus — 3Has
TpHsl U KapOoHaTa KallbliMs MOJYYMJIM CMECh Ta30B 00bEMOM | CBOIMCTBA 31IeMeHTOB |-
11,2 am® (H.y.) ¢ IUTOTHOCTBIO IO BOXOPOY paBHOit 16,5. On- | VIII A rpymm, ymers
peleanTe Maccy UCXOTHOM CMecCH. pelaTth 3a/1la4il Ha BbI-
3. Onpenenure pH u koHcranTy rugponusa 69 min 12%-ro pac- | X0 IPOAYKTOB peak-
TBOpa MeTacunukara Hatpus (p=1,137 r/mn). uuu, onpenensats pH u
4. Kaxkoit 06bem 3 H. pacTBOpa HUTpUTA HATpUA MOTpeOyeTcss | KOHCTAHTY TUIPOIU3a
JUISL TIOJTHOTO BOCCTAHOBJICHUSI TIEpPMaHraHatra Kajus B HEW- conei, ONpeAcATh
TpanbHO# cpesie, copepkamierocs B 340 T 23%-Horo pacTBo- | 00beM WM Maccy pac-
pa nepMaHrasaTa KaJusl. TBOPOB.
5. | Ha oGxwur 19,1 r cyabduaa HEKOTOPOro MeTauia moTpedoBa- 14
Jock 6,72 n xucnopona (H.y.). B cynedune u B oOpasoBas-
IeMCsl TTI0CTie 00XKHTa OKCHJIE METaJI UMEET CTENEHb OKHC-
nenus +2. Cynphua Kakoro Merauxia Obul OABEPTHYT 00XKU-
ry? Kakas Macca mojia MOXKET MpopearupoBaTh C razoM, OC-
TaBIIUMCS Tocse 00xura?
6. IIpu nefictBum 189 r a30THOIN KUCIOTHI HA HEKOTOPOE KOJIM-

YeCTBO CMECH MeTajuindeckoil menu u okcuna meau (II) BoI-
nemtock 11,2 1 oxcuna azora (I1). Kakoit o6bem 94%-Hoit
cepHoil kuciotel (p = 1,83 r/em®) norpeboBanock Obl A
pacTBOPEHMSI TAKOTO YK€ KOJIMYECTBA UCXOJTHON CMECH.

5.4,

KonTtpoabHnas padora Ne 1
1. Onpenenure Maccy TBEpABbIX U 00bEM ra3000pa3HbIX MPOIYKTOB, 0Opa3yIOIIUXCs MIPU pac-

TBOpenuu 7 r Maruus B 139 r 8§ M pactBopa cepHoii kuciotsl (p=1,14 r/mi).
2. 3akonunte peakiun: B + NaOH+H,0 =; BCl;+ 3H,0=; Aly(SO04); +H,0=;

K,CO3 + H,O = Mg + HNOs pas6..=

IlepeyeHb KOHTPOJIBHBIX PadoT

Cs + H2SOuxomn, =

3. Onpenenure Maccy okcuaa 60pa, MoIy4eHHOro Ipy B3auMojieiicTBuu 58 r 6opa ¢ BOJIOM.
4. Onpenenure Maccy ocajka U o0beM BbIAETUBLIErocs ra3a (H.y.) npu pactBopeHuu 47 mu 4
H. pacTBOpa CyIb(puIa aTlOMUHHS.
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5. Ilpu o6paboTke cMmecu rameHoi HM3BEeCTH, KapOoHaTa M cynbdara kajabims maccoi 31,0 r
COJISIHOM KHCIIOTOM BBIACIMICS Ta3 00beMoM 2,24 v (H.y.) ¥ ocTaJyICs TBEPABIA OCTATOK Maccoi 13,6

T. Onpez[eJmTe MacCy KaXXA0T0 KOMIIOHCHTA B CMCCH.

KonTtpoJuabnas pabora Ne 2

1. Kakoii 06wem 0,1 M pactBopa H3PO4 MoxxHO mpuroToButh u3 15 mit 2,5 M pactBopa?

2. Kakoii 06beM 6%-noro pactBopa K,Cr,O7 (p=1,04 r/mi) Tpebyetcst sk OKUCICHUS B
cepHokuciioM pactBope KNO,, cogepkamierocs B 0,15 1 0,5 M pactBopa?

3. Berancnuts HOpManbHOCTE 10%-HOTO pacTtBopa KIO3 kak okucnurens (p=1,09 r/mi).
K103 BoccTranasimuBaeTcs 40 CBOOOIHOTO MOJA.

4. Kakoii ob6beM pauokcuma cepbl (H.y.) HEOOXOAWM ISl TOJHOTO BOCCTAHOBIICHHS

K2Cr,07, conepsxkamierocs 0,75 n 4%-noro pactsopa (p=1,026 r/mn), 1o CrClz B consiHokuciom pac-
TBOpE?

5. Ornpenenutbs Maccy o0pa3oBaBIIErocsi Ocajka Mpu cMelnBaHuU 246 T OKCHIa CBHHIIA
(1) u 57 m1 0,4 H. pacTBOpa CyJbdara HATPHSL.
6. 3akonunte ypaBHeHus peakmmii: NH4NO; L ; NaNO,+KMnO4+KOH —;

Si+NaOH(pacmaB):; HNO; ' PClz;+H,0—; Cu+HNOzkoHIL.—>; CU(N02)2+H20—);
Bi+HNO3zpa36.—; Br,+KCrO,+KOH—; H,S+S0,—; I,+NaOH—.

KonrpoJsbHnas padora Ne 3

1. Uem paznuyaroTcsi COCOOBI MOTyUYeHUs XJI0POSH30J1a U XJIOPUCTOro OeH3ma?

2. Hanwucate ypaBHEHUS peakiuil CaeIyonX IpeBpalicHUN:

METaH — aleTHIeH— OeH30J — HUTPOOEH30JI— aHWIHH

3.3 GeH3oma moiay4YuTh METacyib(OTOIYONl U HAlUCATh PEAKIUU: a) OKUCICHUS XPOMOBOM
CMEChI0, 0) IIeI0YHOrO IJIaBa.

1. W3 6eH301a NoayYUTh NOAUCTUPOII U IPUBECTU YPABHEHUS pEaKLUil.
2. [IpoHUTpOBATH C MEXaHU3MOM MPOAYKT OKUCIEHUS STHIOEH301a.
3. ITpu cxxuranuu 4,4 T yrinesogopoaa odpasosanock 13,2r nuokcuna yriepoaa u 7,2r Bo-

nel. Halitu MosiekyssipHyto popMyity yriaeBoAopo/Ia, €CIu €ro INIOTHOCTh TI0 BOJIOPOTY paBHA 22.
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6. OCHOBHAA U JOITOJIHUTEJIBHAA JINTEPATYPA
6.1. IlepeyeHb OCHOBHOM JIMTEPATYPHI

1. I'muuka, H. JI.O6mas xumus: yue6. mocooue / H. JI. I'muuka. — U3a. crep. — M.: KHOPYC,
2012. — 749 c.

2.AxmertoB, H. C. O6mas un Heopranuveckas xumus: yueonuk / H. C. Axmeros. — CII6.; Mo-
ckBa; Kpacunonap: Jlans, 2014. — 743 c.

3. KoHcmekT nekmuii mo xumuu: yde0. mocooue / B. U. IlaBnenko, JI. B. Jleancosa, H. B.
Kitounukosa, A. H. Bonoauenko. — benropoa: M3a-so BI'TY um. B. I'. Illyxosa, 2010. — 136 c.

4. I'muuka, H. JI. O0mas xumus [DIeKTpOHHBIN pecypc]: yueb. i CTYJIeHTOB HEXUM. CIEIH-
anpHoctelt By3oB / H. JI. I'munka ; pen.: B. A. Ilonkos, A. B. ba0Okos. - 18- u3n., nepepa6. u mor. -
DJIEKTPOH. TEKCTOBbIE JIaH. - M.: Opaiir, 2011. - Pexum JlocTyna:
https://elib.bstu.ru/Reader/Book/8264

5. AxmeroB, H.C. OOGmas u HeopraHuveckas XUMUs [DJIEKTPOHHBIM pecypc]: ydeOHUK. —
Onektpon.  gman. —  CII6.:  Jlams, 2014. - 744 c¢. — Pexum  jgocryna:
http://e.lanbook.com/books/element.php?pll_id=50684

6. Apremenko, A. .Oprannyeckas xumusi: yueOHuk / A. . Apremenko. — U3x. 5-e, ucnp. —
M.: Bercmi. mk., 2002, — 559 c.

7. Jlenucosa, JI. B. Xumus: npaktukyM: yde0d. ocoOue I CTYJCHTOB BY30B, 00YYArOIIHXCS
10 HAIPAaBIIEHUIO MOATOTOBKHU OakanaBpoB — TexHocdep. 6e3omacHocts / JI. B. Jlenucosa; BI'TY um.
B. I'. lllyxoBa. — bearopox: M3a-so BI'TY um. B. I'. Illyxosa, 2013. — 225 c.

6.2. [lepevyeHb JONMOJTHUTEIBLHOM JJUTEPATYPbI

1. 'munka, H. JI. 3agaun u ynpaxkneHus no obuieit xumuu: y4ed. nocobue / H. JI. I'munka. -
u3a. crep. - M.: Uurerpan-Ilpecc, 2005. - 240 c.

2. TeopeTnueckue OCHOBBI XUMHH. 3aJlaHUs Ul CAMOCTOSATENIbHOM paboThl CTY/IEHTOB: y4deol.
rocooue / A. H. Bonomuenko, B. U. [TaBnenko, B. I'. Knumenko, H. B. Kimrounnkosa, JI. B. Jleauncosa,
P. I'. lleBuoBa. — benropoxa: M3a-so BI'TY um. B. T'. Illyxosa, 2014. — 124 c.

3. CripaBoYHHK 1O OOIICH W HEOPTaHMYECKOW XUMHUU [DIeKTpOHHBIH pecypc]: coct.: B. U.
ITaBnenko, A. H. Bononuenko, B. I'. Kinumenko / BI'TY um. B. I'. IllyxoBa, kad. HeopraH. Xumuu,
BI'TY um. B. I'. lllyxoBa, kad. HeopraH. XuMuu. — DJIEKTPOH. TEKCTOBbIE JaH. — benropox : U3n-Bo
BITY UM. B. I. ITyxosa, 2014. - Pexxum JOCTYyIIa:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

4. CeepioBa, H./I. OOmmias 1 HeopraHuuecKkasi XMMHUs: SKCIIEpUMEHTAIbHbIE 33/1a4M U yIIpaK-
HeHus [DNeKTpOHHBIN pecypc]: yuebHoe nmocodue. — DnekTpoH. naH. — CI16.: Jlanp, 2013. — 346 c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=13007

5. KoBanpuykoBa O.B. Xumus [OnexktpoHHblii pecypc]: yuebHoe mocobue/ KopampuykoBa
0O.B., EropoBa O.A. — DneKkTpoH. TEKCTOBbIE JaHHbIe. — M.: Poccuiickuii yHUBEpCUTET APYKOBI Hapo-
108, 2011. — 156 ¢. — Pexxum pocryma: http://www.iprbookshop.ru/11429

6.3. IlepeyeHb NHTEPHET PeCypPCcoB
1. Poccuiickoe obpazosarne ®EJIEPAJILHBIN ITOPTAJI: http://www.edu.ru/
2. Xumuueckuit karanor: http://www.ximicat.com/
3. Xumuueckuii mopran ChemPort.Ru: http://www.chemport.ru
4. Caiit o xumuun XuMuK: http://www.xumuk.ru/
5. Caiit HeXynoxectennast Jluteparypa NeHudLit:
http://www.nehudlit.ru/books/subcat352.html
6. DnekTponHo-OubNMOoTeYHas cuctema KIPRBooks>>: http://www.iprbookshop.ru/
7. DnektpoHHas OubIMoTeuHas cuctema us-sa <Jlanes>> :http://e.lanbook.com



https://elib.bstu.ru/Reader/Book/8264
http://e.lanbook.com/books/element.php?pl1_id=50684
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881
http://e.lanbook.com/books/element.php?pl1_id=13007
http://www.iprbookshop.ru/11429
http://www.edu.ru/
http://www.ximicat.com/
http://www.chemport.ru/
http://www.xumuk.ru/
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7. MATEPUAJ/IBHO-TEXHNYECKOE OBECIIEYEHHE

Jlyia mpoBeeHUs JIeKIMOHHBIX 3aHATUNA HEOOXOAMMa ayAuTOpHUs, OCHAIICHHAs MMPE3EeHTAIOH-
HOW TEeXHUKOW (TPOEKTOp, 3KpaH, KOMIBIOTEP), KOMIUIEKT 3JEKTPOHHBIX Mpe3eHTauuit (j1ad. 325, ka-
dbenpa HX); npakTuyecKUX 3aHITHI — KOMITBIOTEPHBIA Kiacc, crenuanusupoBannoe [10 (;1ab. 327,
kadenpa HX); maGopaTopHbIX 3aHsATHII — ydyeOHas XuMudeckas JabopaTtopus (Jabopatopus oouei u
HEOPraHMYECKON XMMUH), OCHALICHHAs TAOOPaTOPHBIMU CTOJAMHM, BBITSDKHBIM IIKa(OM, CYIIMIBHBIM
mKkadoM, TEpMOCTaTaMU, MATHUTHBIMU MeIIaIKaMH, HeHTpUyramMmu, aHaTMTHYECKUMHI BeCaMu, JJIEK-
TPOJIU3EPOM, IIEKTPUIECCKUMU TTUTKAMH, (OTOKOJIOprUMeTpaMu, pH—Merpamu.

Jlyisa ocymiecTBieHus 00pa30BaTeIbHOrO Mpollecca Ha JEKIUOHHBIX M MPAKTUYECKUX 3aHATHUSIX
UCTOJIB3YyEeTCs CIeyIolIee MPOrpaMMHOE 00ecrieueHue:

1. [IporpamMma KOHTpOJISI 3HAHUH IO XUMHH «Supertesty,

2. [Mporpamma «BupTtyanbhas naboparopust ChemLaby,

3. [Iporpamma xumMuko-maremMaruueckux pacuétroB «CHEMMATHSY,

4. Tlporpamma «BupTryanbHas XuMudeckas JadopaTopusy,

5. IlporpammHoOe obecriedeHue Jisi SKCIPECC-KOHTPOIISE TEOPETHUECKUX 3HAHUI B JOpMe TeCTUpOBa-
HUS;

6. Microsoft Windows 7,

7. Kaspersky EndPoint Security Crangaptasiii Russian Edition 1000-1499 Node 1 year;
8. Microsoft Office Professional 2013;

9. Odwuc 365 mst o6pazoBaHus (CTYACHUSCKUN);

10. IIporpammusbiii komiuiekce «IIporpecc-2000%.

JI71st TpoBEpKU KOHTPOJIS 3HAHUM CTYAEHTOB I10 BCEM pa3jiejaM JUCUUILIMHBI IPOBOJAUTCS TECTH-
pOBaHKE B KOMITBIOTEPHOM Kitacce Kadeapsl (J1ad. 327) mo TectaM, COCTaBICHHBIMHU MTPETIOaBaTEIIIMU
Kadeapsol.

3amuTa 1abopaTopHbIX padoT «[ uaponu3 coneit», «XKecTKoCTh BOIBI) POXOIUT B BUAC JICTOBOM
WTpPBL: TpyMNa JETUTCA HAa KOMaHAbl;, KaKJasd KOMaH/la IIpejaraeT CBOM BapUAHThl PEIIEHUs MTOCTaB-
JIEHHOM TPOOJIEMBI, TIOCJIEC YETO UET pa300p MPETIOKEHHBIX BAPHAHTOB M BHIOOP ONTUMAJILHOTO.



18

8. YTBEP)KAEHUE PABOYEN ITPOI'PAMMBI

VY1BepxaeHue paboyeii MporpaMMBI ¢ H3MEHEHHUAMH M JOTIOJHEHHAMH.

PaGouas nporpaMMa ¢ H3MEHEHHSMH, AOTIOJHEHUAMH yTBEPKAeHa Ha 2016/2017
y4e6HsIi rof B 1. 5.3. (3aganue Ne 4 o UJ13):

geroM OJIC u AG®, cxeMa raJbBaHHYECKOTO DJIEMEH-
Ta),

AG®, ctpouth rpapuk 3aBHCH-
MOCTH CKOPOCTH KOPPO3HH OT
pH pactBopa.

an‘;’x Hassanue U/13 Lens uzygenns U3 K:aj:;Bo
4. | I'ne xoppo3us xene3a mpoTexaet GricTpee: B pacTBope | Llens 3anaHus — 3Has 3M€KTpPo-
Na,CO3; mma NiCl,? JlaTe MOTHBHPOBaHHBIA OTBET | XUMHYECKHE MPOIECCH, YMETh
(ypaBHeHHs peakuuii B MOJEKYNIDHOM M HOHHO- | IHCATh 3JIEKTPOIHBIE PONECCHL,
MOJICKYJIIPHOM BHJIaX, 3JIEKTPOJHEIE IPOIIECCHI C pac- | ymMeTh paccunTeiBath JJIC H 2

ITporokon Ne _ 4/ 3acemanus xademps! oT « 3

I» _oFf 20/

Hupexrop XTU ____zz—e— IlaBnenxo B.W.

- aBenyrommit kadenpoit TuITX, x.T.H, POYECCOP _ppzz_son-. [TaBnenko B.U.
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PaGoyast nporpamma ¢ M3MeHeHHsIMY, OTONHEHUAMY YTBepXKAeHa Ha 2017/2018
y4eGHbli ro no pasaenam 6.1. u 6.2., o6asieHa TuTEpaTypa.

6.1. IlepeuyeHn OCHOBHO# JIHTEPATYPbI

1. I'nunka, H. J1.OGmas xumus: yue6. nocobue / H. JI. [mnxka. — U3, crep. — M.: KHOPYC,
2012.-749 c.

2.AxmeroB, H. C. O6was u HeopraHuyecKas XUMHS: y4uebnuk / H. C. Axmeros. — CII6.; Mo-
ckBa; KpacHonap: Jlans, 2014. — 743 c.

3. Koncnekr nekuuit mo xumuu: yye6. mocobue / B. Y. ITaBnenko, JI. B. lenucosa, H. B.
Kmounukosa, A. H. Bonoguenxo. — Benropoxa: U3a-so BI'TY um. B. T. ITyxoBa, 2010. — 136 c.

4. I'marka, H. JI. O6was xumus [DeKTporHsii pecype]: yueb. wis CTY/ICHTOB HEXUM. CIIELH-
anpHocTed By30B / H. JI. ['muuka ; pen.: B. A. ITonkos, A. B. Ba6kos. - 18- u3x., nepepab. u Jor. -
ONEKTPOH.  TEKCTOBBIE  JaH. - M. IOpaiit,  2011. -  Pexum  jocryma:
https://elib.bstu.ru/Reader/Book/8264

5. Axmeros, H.C. O6was u HeopraHHYecKas XHMHS [OnexTponHbIi pecypc]: yueOHHK. —
Onextpon.  man. — CII6.:. Jlams, 2014, - 744 c. — Pexum JlocTyna:
http://e.lanbook.com/books/element.php?pll_id=50684

6. Apremenko, A. W.Opranndeckas XuMus: yue6Guuk / A. U, Apremenko. — U3pn. 5-e, ucmp. —
M.: Boicmn. k., 2002. — 559 c.

7. Ienucosa, JI. B. Xumus: npaktukyM: y4e6. nocobue s CTYIIEHTOB BY30B, 00yYarOLIUXCs
110 HaNpaBJICHUIO MOATOTOBKH Gakanaspos — TexHocgep. 6e3omacnocts / JI. B. Jlenncosa; BI'TY um.
B.T. Illyxosa. — Benropoxa: U3a-so BI'TY um. B. T Ilyxosa, 2013. — 225 c.

8. Jlenucosa, JI. B. Metoauueckue yKa3aHHs K BBINOJHEHHUIO WHIUBHIYAIBHBIX 3aJaHUH U
pacyeTHO-rpaguyYeCcKHX 3ajaHuii o gucHuIuHe "Xumus" wis CTYJCHTOB I10 HAaIIPaBJIEHHIO MTOArO-
ToBKH cnenuammrera 20.05.01 "[loxapras Ge3onacHocTs" [DNeKTPOHHBIIH pecypc]: — Benropon: W3-
narensctBo  BI'TY  mm. B. T. Illyxoa, 2017. 35 c¢. Pexum JocTtymna:
https://elib.bstu.ru/Reader/Book/2017062811241240500000659542

6.2. Ilepeuenn 10NOIHHTENLHOI JIMUTEPATYPBI

1. Tnunxa, H. JI. 3agauu u ynpaxseHHs 1o o6mel XUMHK: y4eb. nocobue / H. JI. I'nusxka. -
u3n. crep. - M.: Murerpan-Ilpecc, 2005. - 240 c.

2. Teopetnyeckue OCHOBBI XHMHH. 3aaHUs ISl CAMOCTOSTENBHON PaGOTEI CTYJEHTOB: yuel.
nocobue / A. H. Bonoauenxo, B. Y. ITasnesxo, B. I Kinumenko, H. B. Kitounukosa, JI. B. Jlenucosa,
P.T. llleBuosa. — Benropoxn: Usa-so BI'TY um. B. T Illyxosa, 2014. — 124 c.

3. CripaBoyHHMK 1O O6LIEH M HEOPraHHYECKOH XHMHH [OnextponHsiit pecypce]: coct.: B. U.
Ilasnenko, A. H. Bonoxuenxo, B. I'. Kimamenko / BI'TY um. B. T [lyxoBa, kad. HeOpran. XUMHUH;
BI'TY nm. B. T. IllyxoBa, kad. HeopraH. XuMHH. — DIIEKTPOH. TEKCTOBEIE JaH. — Benropon : Usn-so
BITY HM. B. I. IlyxoBa, 2014. - Pexxum JocTyma:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

4. Ceepaiosa, H.J[. OGias 1 HeopraHHdeckas XHMHS: 9KCHEPUMEHTAIIBHBIE 33/JaY4 U YIIpaX-
HeHus [DNeKTPOHHBIH pecypc): yuebHoe mocobue. — OnextpoH. nau. — CII6.: Jlans, 2013. — 346 c. —
Pexum nocryma: http://e.lanbook.com/books/element.php?pll id=13007

5. Kopansuykosa O.B. Xumus [DnekTponHbIi pecypc]: yueGHoe mocoGue/ KoBanpuykosa
O.B., Eropoa O.A. — D11eKTpoH. TeKCTOBEIE faHHbIe. — M.: Poccuiickuii YHHBEPCHTET ApyKObI Hapo-
108, 2011. - 156 c. — Pexum noctyna: http://www.iprbookshop.ru/11429

6. XuMHs: 3a71aHAA JUIsl CAMOTIOATOTOBKH CTYEHTOB OYHOM (bopMBI 00yUEeHHST HEXMMUYECKHX
HanpabJieHHi Gakanaspuara: yue6. nocobue / A. H. Bonoxuenxo, B. Y. INasnenxo, B. T Knumenxo,
H. B. Kmounukosa, JI. B. [leauncosa, P. I'. [lleBuosa. — Benropon: Usn-so BI'TY um. B. T. Illyxosa,
2017.-105¢c.

ITporoxon Ne 4/ 3acenanus kapenpsl ot « 3/»  OF  207fr.

3aBenyromuii kadenpoii TullX, a.1.H, npodeccop __ezz=—-_|laBnenko B.W.
Hupektop XTU ___eame— [laBnenko B.U.
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8. YTBEP)KIEHUE PABOYEN ITPOTPAMMBI

Pa6ouas nporpamma yTBepixaeHa 6e3 u3aMeHeHui 1 gononHeHui Ha 2018/2019
yueOHBIi roa

[Tpotokon Ne 4/ / 3acefiaHus Kadeapbl OT « ?_f »  OF5 2078r.
3aBenyroumii kadenpoit TullX, a.1.H, npodeccop _£#=—""TlaBnenko B.U.

Hupexrop XTHU === [laBnenko B.!.




rona.
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8. YTBEPKJIEHUE PABOYEH ITIPOTPAMMBI 1 TPA®HKA PABOTBHI
CTYAEHTOB (TPC)

Pa6ouas nporpamma u I'PC Ge3 m3meHeHmit yrBepkaeHa Ha 2019/2020 yqeOHbii
[Mporokon Ne 73 3acenanus xadenpsi ot « 2L » e L 2079r.

3asenyroumii kapenpoit TIIX, n.1.H, mpodeccop s#=¢<—[laBnenko B.U.

Jupextop XTHU #Z# << TlaBnenko B.W.
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8. YTBEPXKJIEHUE PABOYEM IIPOT'PAMMBI U TPA®UKA PABOTBI
CTYAEHTOB (I'PC)

Pa6oyas nporpamma u I'PC yrBepxaena 6e3 usmenenuit ua 2020/2021 y4eGHbIit rog.

ITporoxom Ne 9 3ace/jaHus KaeIphl OT « ﬁ» €5 20

3asenyromuii kadenpoit TullX, n.t.H, mpodeccop M " Tlasnenko B.J.

. /“gé
Hupexrop XTU £ [TaBnenxo B.M.
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HNPUJIOKEHUSA

Ilpunoscenue Nel.
MeTOIlquCKl/Ie YRazaHuda OJas oﬁyqammerom 10 OCBOCHHUIO JUCHUIIJINHDbI

XUMHS SBJISETCS HE TOJILKO OOIIETEXHUYECKOH, HO U 001e00pa3oBaTeIbHON HayKoi. M3ydueHue
Kypca XMMHHU JTOJDKHO CIIOCOOCTBOBATh PA3BHTHIO Y CTYACHTOB JIOTMYECKOTO XMMHYECKOT'O MBIILIE-
HUSL.

3ajayamMy AMCLUILIMHBI SBISIOTCA: MOJIYYEHHE COBPEMEHHBIX HAY4YHBIX IPEJCTABJICHUN O MaTe-
puu 1 dopMax ee IBUKEHHS, O 3aKOHOMEPHOCTSIX MPOTEKAaHHsS XMMHUYECKHX PEaKIHil, MOHUMaHHe
3HAUEHUS] XMMUU B [IPOMBIIIJIEHHOCTH. 3HAaHUE Kypca XMMHUHM HEOOXOAMMO JJIsl YCHEIIHOIO U3yYeHUs
MOCIIEAYIOIUX OOIIEHAYYHBIX U CIIEUUaIbHBIX TUCIUIUIMH, a B JalbHEHUIIEM — JUIsl YCHEIIHOM TBOP-
YECKOM ACATEIBHOCTH CIIELIMAIIACTA

[locne m3yyeHus: IUCUMILUIMHBI CTYACHT JOJKEH 3HATh OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKaHUs
XUMHUYECKHUX pEaKLUi B pacTBOpax 0€3 M3MEHEHUS U C U3MEHEHUEM CTEIIEHU OKMCIIEHUS 3JIEMEHTOB,
CBOMCTBA UCTUHHBIX U KOJUIOMAHBIX PAaCTBOPOB, CTEXMOMETPUUECKUE U ra30BbI€ 3aKOHBI XUMUH, TEP-
MOJMHAMUYECKHE W KUHETUYECKHE 3aKOHBI, MIEKTPOXUMUYECKHE MPOLECCHl U CBOMCTBA METAILIOB,
KJIacCU(UKALIUIO U OCHOBHBIE CBOMCTBA OPTAHUYECKUX BEIIECTB M MOJIHMEPOB.

[locne wu3ydyeHus NUCUMIUIMHBI CTYACHT JOJDKEH YMEThb: I'PAMOTHO COCTAaBUTh YpPaBHEHUS
peakuuii, OmpeaeauTh BO3MOXHOCTb M HAIlpaBJIEHUE €€ IPOTEKaHUs; IMPOBECTU pPaCUYEThl IO
YPaBHEHUIO DAAKIIMHM; COCTABUTh CXEMbl 3JEKTPOXMMHUYECKHUX IIPOLIECOB; IOJIb3YACh TaOnulen
MemnzeneeBa 0ObSICHUTh CBONCTBA BEILIECTB.

Wcxonuelii aTan u3yueHus: Kypca «XuMuUs» IOpearnosiaraeT o3HakomiieHue ¢ Paboueil npoepam-
MO, XapaKTepU3YIOIIel TpaHHIlbl U COJEpKaHUE yueOHOro Marepuana, KOTOPbIH MOAJICKHUT OCBOE-
HUIO.

@OpMBI KOHTPOJIS 3HAHUW CTYAEHTOB NPEAIOJIAraloT TEKYIIMI U UTOTOBBIA KOHTPOJIb. TeKyIuii
KOHTPOJIb 3HAHUN TPOBOAUTCS B (POpME CUCTEMATHUECKUX OMPOCOB, MEPUOAMYECKOTO TECTUPOBAHHS,
penieHuit 3a71a4 JOMaITHUX 3aIaHUi U TPOBEJCHUS MUCHhbMEHHBIX 3alIUT JabopaTopHbIX padoT. Jlabo-
patopHble pabOThI BHITOJHSAIOTCS MO0 METOAMUYECKUM YKa3aHUSAM K BBITIOJIHEHUIO J1a00paTOPHBIX padoT
Mo Kypcy oOIel XuMUU JJIsi CTYACHTOB Bcex crenunanbHocTed. K 3amure kaxmoil paboThl CTyIEeHT
BBIITOJIHAET JIOMAIIHEE 3aJaHue 110 COOTBETCTBYIOLLEH TEME.

@OopMOI UTOTOBOI'O KOHTPOJIA ABJISIETCS DK3AMEH.

Pacnpenenenue marepuana AMCUUIUIMHBL IO TEMaM U TpeOOBaHUS K €€ OCBOECHHUIO COJEPKaTCs B
Paboueil nporpaMme AMCUMILIUHBL, KOTOPasi ONPEAEseT COAepKaHUE U OCOOCHHOCTH M3Y4YEHHUS Kyp-
ca.

Memoouueckue pekomeHOauuu cmyoeHmam npu no02oMosKe K 1eKyuOHHbIM,
RPAKMUYecKuUM u 1a00pamopHvim 3aHAMUAM

Jlexuus siBnsieTcs BakHeWIe popmoii opranu3aiy yaeOHoro npoiiecca, Kotopas

. 3HAKOMHUT C HOBBIM Y4EOHBIM MAaTEpPUAIIOM,

" Pa3bBACHACT yqe6HLIe SJICMCHTEI, TPYAHBIC JIS IOHUMAaHUs,
. CUCTeMAaTHU3HUpYyeT YIeOHBIN MaTepHal,

. OPUEHTHUPYET B y4eOHOM IMpOIIecCe.

JIeKIIMOHHBIN MaTepHuall SBJISETCS BaXXKHBIM, HO HE €IUHCTBEHHBIM JUJIs M3ydeHHst Moayis. Ero
00s13aTeIbHO HEOOXOAMMO JTOTIOJIHUTHh MaTepuanioM yueOHUKa U JOMOJIHUTEIbHON JIUTEPATyphl O Te-
Me. OOs3aTeNbHOE HampaBieHUE y4eOHOU NEeATeTbHOCTH CTYJAEHTa B paMKaX JUCLUIUIMHBI — paboTa
Ha MPaKTHYECKUX 3aHATHIX.

BropeiM sTanom sBusierca pabota ¢ yueOHON auTepaTypoil U uctouHukamu cetu VuTtepHer. B
HEM H3JI0’KEHBI OCHOBHBIE BOIIPOCHI TEMbI, OHH JIAIOT HAINIPaBJICHHUE Il CAMOCTOSTEIbHONU PabOTHI.

Jpyrum HarpaBieHHEeM y4eOHOM JedTeIbHOCTH CTYIEHTOB SIBJISIETCS CaMOCTOSTENbHas paboTa
[0 TPEeUIOKEHHBIM BompocaM. HeoOXxoauMo BHMMATENbHO O3HAKOMHUTBCS C BOIPOCAMHU, KOTOPBIE
IIPEeSyCMaTPUBAIOT CAMOCTOSITEIbHOE U3YyUEHUE, U OCMBICIUTD XapaKTep 3aJ1aHusl.
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3arem ciieayeT HalTH UCTOYHUKU MH(OPMAIMU MO COOTBETCTBYIOUIEMY BOIPOCY, UCHOJIb3YS
IIPE/UIOKEHHBIN IPEenoaBaTeeM CIUCOK 00sS3aTeNbHONW W JONOJHUTENBHOM JINTepaTypbl, a TakkKe
pecypcebl cetu MHTepHeT. Bo Bpemst 4ureHHs IenecooOpa3sHO OCYIIECTBIIATh TEOPETHUECKUH aHAIN3
TEKCTa: BBIACIATH IJIABHBIE MBICIH, OCHOBHOE COJEP’KaHHE U CTPYKTYPY AOKYMEHTOB, HaXOAMUTh ap-
T'YMEHTBI, TOATBEPKIAIOIINE OCHOBHBIE TE3UCHI, a TAK)KE MIUTIOCTPUPYIOLIHE UX IpuMepsl U T.4. I1o-
CJIe 3TOT0 MOKHO IIPUCTYIATh K BBIIIOJHEHUIO 3aJJaHNUS.

B xone NeKIMOHHBIX 3aHATHI BECTH KOHCIEKTHpOBaHUE ydyeOHOro marepuaina. OOpamaTh
BHUMaHME Ha KaTeropuu, (GOpMYIMPOBKH, PACKPBIBAIOLINE COJEPKAHHE TEX WM UHBIX SBJICHUHA U
MPOIIECCOB, HAYYHBIC BBIBOJBI M MPAKTHUECKUE PEKOMEHIAIMH. JKenaTelbHO OCTaBHTh B paboumx
KOHCIIEKTaxX MOJs, HA KOTOPBIX JIeJIaTh MOMETKU U3 PEKOMEHJIOBAaHHOM JIMTEpaTypbl, JONOJIHSIIOIINE
MaTepHall MPOCIyIaHHON JICKIMH, a TAK)KE MOTYSPKUBAIOIINE 0COOYI0 BaXKHOCTh TE€X MJIM UHBIX TEO-
pEeTUYECKUX MOJOXKEHUN. 3aaBaTh MIPENO1aBaTeN0 YTOUHSAIOLIME BOIIPOCH! C LEJIbIO YSICHEHUS Teope-
TUYECKUX ITOJIOKEHUH, Pa3pELICHUs] CIIOPHBIX CUTYALUi.

Bosblioe 3HaueHre nMeeT COBEPILICHCTBOBAHHE HAaBBIKOB KOHCIIEKTUPOBAHMS Y CTYICHTOB.

[IpenonaBaTens MOXKET PEKOMEHIIOBATh CTYICHTaM CIEIYyIOLIHE OCHOBHBIE (DOPMBI 3amHCH:
IUTIaH (MIPOCTON M pa3BEpHYTHIi), BBITUCKH, TE3UCHI.

Pe3ynbTaThl KOHCIEKTHPOBAHUS MOTYT OBITH IPENCTaBlICHBl B pa3nuyHbiXx (opmax. Ilman —
3TO CXeMa NPOYUTAHHOTO MaTepHaia, KpaTKuil (MIu noapoOHbIi) epedyeHb BOIPOCOB, OTPAXKAIOIINX
CTPYKTYPY H IIOCJIE0BAaTEIbHOCTh MaTepuaina. [1oqpoOHO cocTaBiIeHHBIH MJIaH BIOJIHE 3aMEHSET KOH-
CIIEKT.

KoHcneKT — 3TO cHCTeMaTH3UPOBAHHOE, JIOTUYHOE U3JI0KEHHE MaTepraia HCToOuYHNKa. Pasmnu-
Yal0TCs YEThIPE TUIA KOHCIIEKTOB:

e  [Inan-koncnekm — 3TO Pa3BEPHYTHIN NETATM3UPOBAHHBINA IUIAH, B KOTOPOM JOCTaTOYHO
MOJIPOOHBIE 3aMMCH MPUBOJATCS MO TEM ITYHKTaM IUIaHa, KOTOPBIE HYKJAIOTCS B TIOSICHEHUH.

e TexcmyanvbHulii KOHCneKm — 3TO BOCHPOM3BEIeHUE HanloJiee BaKHBIX MOJI0KEHUN U (ak-
TOB UCTOYHHKA.

o (C60000HbII KOHCNEKM — TO YETKO U KPaTKO CPOPMYIHPOBAaHHBIE (M3JI0)KEHHBIE) OCHOB-
HbIE TIOJIOXKEHHUS B pe3ysibTaTe INIyOOKOro OCMBICIMBAHMs MaTepuaia. B HeM MOryT mpuCyTCTBOBaTh
BBINUCKHU, [IUTATHI, TE3UCHI; YACTh MaTepUana MOXKeT ObITh MpeACTaBIEHA IJIAHOM.

CryneHTaM 4HTAIOTCS JIEKIIMH 10 BAKHEHIINM pa3zienaM Kypca, Ha KOTOPBIX H3JIaraloTcsi He
BCE€ BOIPOCHI, MIPEJCTABICHHBIE B IMPOrpaMMe, a IIIyOOKO M JETalbHO paccMaTpUBAIOTCS MPUHIUITH-
aJlbHBIE, HO HEIOCTATOYHO TIOJHO OCBEIIEHHBIE B YYEOHOU JIUTEpaType MOHITUS U 3aKOHOMEPHOCTH,
COCTABJISIOLINE TEOpEeTHUECKUi (pyHIaMeHT Kypca XUMuH. Ha nekuusx aaroTcs Takke METOAMYECKUE
PEKOMEHIAINH JIJIsl CAMOCTOSTEIFHOTO H3YUYEHHS CTYIEHTAMU OCTAIBHOM YacTH Kypca.

Heo6x01uM0 MOMHHTB, UTO HA JEKIMH OOBIYHO pAaCCMAaTPHUBAETCS HE BECh MaTepuall, a TOJIbKO
ero 9acTb. OcTajibHast €ro 4acTh BOCIIOJIHSAETCS B IIPOIIECCE CAMOCTOSITEILHON paboThl. B cBsi3H ¢ 3THM
paboTa ¢ peKOMEeHJ0BaHHOM JUTeparypoil oOs3arenbHa. Oco0oe BHUMaHUE NMPU 3TOM HEOOXOIUMO
00paTUTh Ha COAEp)KaHUE OCHOBHBIX TTOJIOKEHUH U BHIBOJOB, OOBSICHEHNE SIBJICHUN U (DAKTOB, ysCHE-
HUE NPAaKTUYECKOTO MPUIIOKEHUS pacCCMaTPUBAEMBIX TEOPETUYECKUX BOMPOCOB. B mporuecce 31oif pa-
OOTBI CTYICHT JOJDKEH CTPEMHUTHCS TMOHSATHh M 3alIOMHUTH OCHOBHBIE ITOJIOKEHHSI pacCMAaTPHBAEMOTO
MaTepuaa, IpuMepbl, MOSICHAIONIUE €ro, a TAKXKe pa3o0paThCs B UIUTIOCTPATUBHOM MaTepHale

1 cemecTp

[TepBbIii pa3zes, MOCBAIICH XMMHHM KaK MPEIMETy €CTECTBO3HAHMS, XUMHUUECKONH CHMBOJIHKE,
U3y4aroTCsl BAKHEUIINE HEOPraHUYECKHE COSJANHEHUs, HOMEHKJIATYpa; METaJIbl, HEMETAILIbl; XUMHU-
YeCKHe CBOICTBA W IMONyYEHHE OKCHIOB, THIPOKCHUIOB, KUCIIOT, COJICH, AIIEKTpOHHAsT (opMyIia dJie-
MEHTA H €ro IOJIOKEHUE B MIEPUOIUYECKON CHCTEME; TIEPHOUIHOCTH CBOMCTB 3JIEMEHTOB M UX COCTH-
HCHUI; SHEPTeTUUCCKHE XaPaKTEPUCTHKH aTOMOB. [IpH MOArOTOBKE K JICKIIAOHHBIM 3aHSATHSAM CTYICH-
TaM CaMOCTOSITENIbHO HEOOXOIMMO U3YyYHTh TEOPETUUECKUI MaTepuall 1Mo KiIacCU(pHUKAIU OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COeMMHEHHiT (ocHOBHAs muTepatypa [1] ¢. 29-57; [3] c. 4-31; npakTHueckumM
3aHSATHSAM — MOATOTOBKA K TECTUPOBAHUIO 10 OCHOBHBIM IOHSATHSM OCHOBHBIX KJIACCOB HEOpraHHWYe-
CKHX COCJMHCHUHN (OKCHIBI, THUAPOKCH/IBI, KHCIIOThI, COJIM) U UX CBOWCTB (JOMOJHUTEIbHAS JTUTEPATy-
pa [1] c. 29-36), TecTpOBaHHUIO 110 CTPOCHUIO aTOMa, BBIIIOJHEHHE ToMaIIHero 3aaanus Ne 3 a-B (10-
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NOJHUTENbHAs auTeparypa [1] ¢. 37-65, [3], ¢. 33-46); npu moAroToBKE K 1a00PaTOPHBIM 3aHATHIM —
odpopmiienune tadboparopHoit padotsl Ne 1, ombiTel 1-9 (ommcanue onbITOB K padbore, opopmieHHE OT-
yera, OCHOBHas Jintepatypa [7] €. 17-20) u BoinosHeHue qomaiitero 3aganust Ne 1 (monoiaHuTe bHas
auteparypa [2] . 4-15, [1] ¢. 37-65).

Bropoii pazaen nocesieH aTOMHO-MOJIEKYISIPHOMY YYEHHIO, TI€ U3YYalOTCsl OCHOBHBIC MOHSI-
TUS XUMUHU, Ta30BbI€ U CTEXHMOMETpHUYECKUEe 3aKOHBL. [Ipy moAroToBKe K JIEKIIMOHHBIM 3aHSATHUSIM CTY-
JICHTaM CaMOCTOSITEIIbHO HEOOXOIMMO U3YYUTh TEOPETHUECKUI MaTepuall 10 aTOMHO-MOJIEKYJISIPHOMY
yueHHo (ocHOBHas utepatypa [1] €. 18-29; [3] c. 31-35); nmpakTHYECKUM 3aHATHSAM — ITOATOTOBKA K
TECTHPOBAHUIO 110 OCHOBHBIM 3aKOHaM XUMUU (IOMOJHUTENbHAs muTeparypa [1] c. 8-27), npu moxaro-
TOBKE K J1a00paTOPHBIM 3aHATHAM — ohopmiieHHEe 1abopaTopHOi padoThl Ne 2, onbIT Ne 1-4 (onucanue
OIBITOB K pabote, opopmiicHHEe 0TUETa, OCHOBHAS JinTepaTypa [7] C. 20-25) 1 BbINOJIHEHHE TOMAIITHE-
ro 3aganus Ne 2 a-B (HonoIHHTENbHAS uTepatypa [2] . 16-32).

B Tperhem pazzerne paccMaTpUBAIOTCS TEOPETUYECKHE OCHOBBI ONMMCAHUS CBOWCTB PacTBOPOB:
MOHATHSI PACTBOPOB, MX KOJUIUTATUBHBIE CBOWMCTBA, KPUCTAJUIOTHAPATHI, CIOCOOBI BBIPAKEHUSI KOH-
[EHTpAIMid PacTBOPOB, TEOPHUS AIIEKTPOIUTHICCKON IUCCOIUAIINY, €€ TIPUYHHBI, CHIbHBIE U Cla0bIe
ANEKTPOJIUTHI, KOHCTAHTA U CTENEHb TUCCOLMALMU; HOHHOE MPOU3BEICHUE BOJIbI, BOJIOPOAHBIN MOKa-
3arenb, YCIOBHUS NMPOTEKAaHUS MOHHO-OOMEHHBIX PEaKIHid, TUAPOIU3 COJNEH, BIUSHHE HA MHTCHCHB-
HOCTh THAPOJIN3A Pa3INYHBIX (PAaKTOPOB, KOHCTAHTA U CTENEHb T'MAPOIN3a; MIPOU3BEICHUE PACTBOPH-
MocCTH, pacdeT pH kucior, ocHoBaHu#, cosneid. [Ipu MoaroToBke K JIEKUMOHHBIM 3aHATUAM CTYACHTaM
CaMOCTOSITENTbHO HEOOXOIMMO H3YyYUTh TEOPETUUECKHUI MaTepual: OCHOBHBIC IMOHSATHUS BHJIaM PacTBO-
pOB, croco0aM BBIPAKEHUSI KOHIEHTPAIMKA PAacTBOPOB, TEOPUHU SJIEKTPOIUTHUYECKOW IHCCOIMAIIUH
Appennyca, npasuio bepromne-MuxaitsieHKo, THIPOIU3 COJIEH, BOJAOPOIHBIN MoKa3aTens pH, npous-
BeJICHHE pacTBOpUMOCTH (OCHOBHas Juteparypa [1] €. 216-254; [3] c. 35-41; 58-62); npakTuueckum
3aHSTHUSIM — MTOJAITOTOBKA K TECTUPOBAHMIO 110 BHJIaM KOHIEHTPALMH PacTBOPOB, THAPONIU3Y coliel (J10-
MOJIHUTENbHAS TuTepaTtypa [1] €. 95-138), npu moaAroToBke K 1a00PATOPHBIM 3aHATHAM — 0(OPMIICHUE
nabopatopHoi paboTer Ne 3 ombiThl 1, 5, 6, 8, 9, 10; Ne 6, onbrter 1-12; Ne7, onbitel 1-10 (onucanue
OIBITOB K paboTe, opopMiICHHE OTUYETa, BBHIIIOJHEHUE PacyeTOB, OCHOBHAs juTeparypa [7] €. 25-31,
45-50) u BIONTHEHKE goMaIHero 3aaanus Ne 4 a-B u Ne7 a-B (nomnosHATENbHAs uTeparypa [2] C. 47-
58, 78-92; [3] c. 36-39).

B derBepTroM paznene paccMaTpuBaroTcs OOLIME 3aKOHOMEPHOCTH OCYILECTBIICHHUS XUMHUE-
CKHX IIPOLECCOB: OCHOBBI XMMUYECKOW TEPMOJIMHAMUKU (IHTAJbBIUSA, SHTpONUs, 3Heprus ['ndoca);
TEPMOXHMHYECKHUE YpaBHEHHMsI; dHepreTudeckrue 3(H(PeKThl XUMUUYECKHX peakluil; TepMOoJuHaAMHUYe-
CKHE 3aKOHBI, XUMUYECKass KHHETHKA U XMMHUYECKOE PAaBHOBECHE: TOMO- U TETEPOTEHHBIE PEaKIIHH,
CKOPOCTh XMMHUYECKOHN PEeaKIfK; 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakIMu OT Pa3InyuHbIX (pakTo-
POB; 3aKOH JEWCTBUS MAaccC; KOHCTAHTa CKOPOCTH PEaKInH, ee (PU3MYECKHid CMBICKT; mpaBmio BaH-
TI'odda. [Ipu moAroTOBKE K JEKIIMOHHBIM 3aHATHIM CTYI€HTAM CaMOCTOSTENIbHO HEOOXOAMMO U3YUUTh
TEOPETHYECKHI MaTepuall Mo OOUIMM 3aKOHOMEPHOCTSM OCYIIECTBICHUS XHMHUYECKUX IPOIECCOB
(ocHoBHas juTeparypa [1] . 168-210; [3] c. 42-51); npakTHYECKHM 3aHATHIM — MOATOTOBKA K TECTH-
poBaHMIO Ha npuMeHeHHe 3akoHOB Payns, Baut-T'odda, 3axona neiictBus macc, [lpunnuna Jle-
[larenbe (momoaHUTENbHAs JuTepaTypa [1] €. 66-94, [3] c. 11-35), npu moarotoBke K J1a60paTOPHBIM
3aHATHIM — opopMIIeHHE JTabopaTopHOU padoThl Ne 4 ombITel 1-3; Ne 5, ombiThl 1-5; (omucanue OIbI-
TOB K pabore, ohopmiieHne oT4deTa, OCHOBHas nuteparypa [2] C. 32-45) U BBINOJHEHHE JOMAIIHEro
3amganus Ne 5 a,0 u Ne6 a-r (momonHuTenbHas guteparypa [2] ¢. 59-77).

B msToM paznene u3y4aroTcsi OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMH i OCHOBBI AJIEKTPO-
XVMHUU: CTETICHb OKUCIICHHSI DJIEMEHTOB, OKUCIIEHUE ¥ BOCCTAHOBJICHUE, OKUCITUTENN U BOCCTAHOBHTE-
JIY; TUTIBI OKHCITUTENIEHO-BOCCTAHOBUTENBHBIX PEaKInii; HampaBieHue nporekanus OBP, xumudeckue
WCTOYHHKH AJIEKTPHUECKON YHEPTHH, CXeMa TajJbBaHHMYECKOTO dJIEMEeHTa, ypaBHeHHe HepHcTa, cTaH-
JapTHBIE SJIEKTPOIHBIC TOTSHIIUAIBI, PSI/I HAMTPSHKEHUH METAJIOB, TEOPETUYECKHUE OCHOBBI 3JIEKTPOIIH-
3a, 3aKOHBI dJeKTposm3a. [Ipr MOATrOTOBKE K JIEKIIMOHHBIM 3aHSTHIM CTYICHTaM CaMOCTOSITEIIFHO He-
00XOIUMO  HM3yYUTh TEOPETHUECKUW  Marepuaq 1O OCHOBHBIM  THUIaM  OKHUCJIHTEIbHO-
BOCCTAHOBHTENBHBIX PEAKIIHiA, KOPPO3UH METAJUIOB, DIIEKTPOJIH3Y, TaJIbBAaHHUECKOMY DIIEMEHTY (OC-
HOBHas Jutepatypa [1] ¢. 259-286; [3] c. 73-94); npakTHYECKUM 3aHATHUSAM — MOJITOTOBKA K TECTHPO-
BAaHMIO TI0 OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIM PEAKIMAM (JIOTOJHUTEIbHAs auTeparypa [1] ¢. 139-
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173; [3] c. 63), mpu moAroTOBKE K J1a00OPaTOPHBIM 3aHATHIM — O(OpPMIICHUE Ta00opaTopHOil paboThr Ne
8, ombIThl 1-9 (ommcaHWe onbITOB K pabore, ohopMIIEHHE OTYETa, BHIOJHEHHE PAaCUeTOB, OCHOBHAS
nuteparypa [7] c. 36-39, ¢. 54-57) u BbinonHeHUe qoManiHero 3aaanus Ne 9 (a) (IomoJHUTEIbHAS JTU-
teparypa [2] ¢. 50-53, [3] c. 99-106; nomamHero 3amanust 10, 11, 12 (qomonHuTensHast aureparypa [2]
c. 107-118, [1] c. 139-173, [3] c. 63-73).

[lectoit paznmen MOCBSIIEH U3YYCHHIO KOMITJICKCHBIX COCIUHCHUN: Kilaccu(UKaius, HOMEHK-
Jarypa, CTpPYKTypa, IUCCOLMAIHSI, TIOHSITHE O LIEHTPAILHOM aTOME, JIMTaH/1aX, BHEITHEH 1 BHYTPEHHEH
KOOPAMHAIIMOHHBIX chepax, 3apsiie KOMILICKCHBIX YaCTHUIl, KOHCTAHThl YCTOWYMBOCTH U HECTOHKOCTH,
00pa3oBaHUe KOMILICKCOB, CIOCOOBI TIOIYUSHHS U pa3pyIleHHsT KOMIUIEKCHBIX coequnenuid. [Tpu noa-
TOTOBKE K JICKITMOHHBIM 3aHSTUSM CTYJCHTaM CaMOCTOSITEIbHO HEOOXOAUMO M3yYUTh TEOPETUICCKUI
MaTepHall 1o KiaccupuKaIy KOMIUIEKCHBIX coequHeHnii (ocHOBHas iutepatypa [1] . 354-378; [3] c.
69-73; nononuutenabHas nuteparypa [1] €. 174-187) u BeinoaauTth gomamiHee 3aganue Ne 8a, 80, 8B
(momonHuTeNBHAS UTEparypa [2] . 93-98.

2 cemecTp

B cenpmoM paszzene paccMaTpuBarOTCs 3JIEKTPOHHOE CTPOEHUE, BaJIGHTHOCTh U CTEMEHb OKHC-
JICHHS, PAcTPOCTPAaHEHHOCTh, MOJIydYeHHE, MPUMEHEHHEe, (pU3nuecKrue U XUMHUYECKHUEe CBOWCTBA, BaX-
Helmme coequHeHus S-aneMeHToB I-11 A rpynn snemenToB nepuoanudeckoit cucremsl .M. Menne-
neeBa. OCOOEHHOCTH JTUTHS, MarHus, OCPHIUIHS, B3aUMOACHCTBUE METAIJIOB C a30THOW M CEpHOU KH-
CJIOT Pa3JIMYHOM KOHIEHTpauuu, HemeTauiaMu. JKecTKOCTh BOJbI U CIOCOOBI ee ycTpaHeHus. Ilpu
MOJITOTOBKE K JIGKIIMOHHBIM 3aHSATHSM CTYACHTaM CaMOCTOSTEIIEHO HEOOXOIUMO M3yYHTh TEOPETHYE-
CKUIl MaTepuasl IO 3aKOHOMEPHOCTSM H3MEHEHHs XMMUYECKHUX CBOMCTB S-anemeHToB |-l A rpymn
aJIeMEeHTOB Tiepuoanaeckoit cucremsl [I.M1. MenneneeBa (ocHoBHas smrtepatypa [1] €. 397-407), npu
MOATOTOBKE K JIA0OPATOPHBIM 3aHATHIM — odopmMIIeHHE J1abopaTopHoi padoTsl Ne 1 ombiter 1, 2, 3, 4,
5,6,7,8,9, 10 (onucanue omnbIToB K padore, ohopmiieHHE OTYeTa, OCHOBHAs JuTepaTypa [7] ¢. 177-
179; nononuutensHas muteparypa [1] ¢. 207-213; [3] ¢. 203-213).

B BocbMOM paznene paccMaTpUBaIOTCS 3JIEKTPOHHOE CTPOEHHE, BAJIEGHTHOCTh M CTEIIEHb OKHC-
JIEHUS, PaclpoOCTPaHEHHOCTb, MOJIydYeHHEe, IPUMEHEHHe, (Gpru3nyeckrue 1 XUMHUYECKUEe CBOWCTBA, BaX-
Helmue coennHenus p-ainementoB |l A rpynmsl anemenToB nepuonunyeckoit cucremsl .M. Menne-
neeBa. [Ipy MOAroTOBKE K JIGKIMOHHBIM 3aHATHUAM CTYJIEHTaM CaMOCTOSITEIbHO HEOOXOUMO U3YUUTh
TEOPETHYECKUN MaTepuan Mo 3aKOHOMEPHOCTSIM W3MEHEHUsI XUMHUYECKMX CBOWUCTB anemeHTOB IIIA
TpYIIBl 3JIEMEHTOB nepuoandeckoil cucremsl J[.M. MenneneeBa (ocHoBHast nutepatypa [1] €. 394-
491); npu MOATOTOBKE K JIAOOPATOPHBIM 3aHATHAM — OQOpMIIeHUE J1abopaTopHOH paOboThl No 2 OMBITHI
1,2,3,4,56,7,8,9, 11, 12, 13, 14; (onucanue oneIToB K padboTe, opopMieHrne oTyeTa, OCHOBHAsS
nuteparypa [7] ¢. 179-181; nonmonuurensHas auteparypa [1] ¢. 213-214).

JleBAThIN pa3zen u3ydaeT 3JEKTPOHHOE CTPOEHHUE, BAJIEHTHOCTh M CTENEHb OKUCIIEHUS, pac-
MIPOCTPAHEHHOCTh, TIOJyYEeHUE, IPUMEHEHNE, (PU3MUECKUEe M XUMHUECKHUE CBOWCTBA, BaKHEHUITNE CO-
enuHeHus sneMeHToB IV A rpynmsl snemMeHTOB nepuoauueckoi cucremsl .M. Menneneesa. Ilpu
MOJITOTOBKE K JIEKIIMOHHBIM 3aHATHAM CTYICHTaM CaMOCTOSITEIbHO HEOOXOUMO H3yYHTh TEOpETHYE-
CKUIl MaTepHaji MO 3aKOHOMEPHOCTSM M3MEHEHHs] XUMHUYECKUX CBOMCTB 3yieMeHTOB |V A rpynmsl
3NIEMEHTOB Tieproandeckoi cuctemsl .M. MenaeneeBa (ocHoBHas nutepatypa [1] ¢. 400-426); npu
MOJITOTOBKE K JTAOOPAaTOPHBIM 3aHATUAM — oopmieHue nadopaTtopHoit pabotsl Ne3 ombIThl 2, 3, 4, 5,
6,7,8,9,10, 11, 12, 13r, 14, 15, 16, 17, 18, 19; (onucanue onsITOB K padbote, opopMieHue OTUYETA,
ocHOBHas uteparypa [7] €. 182-186; nomosnnutensHas auteparypa [1] ¢. 215-218; 206-207).

B necsitom pasnene paccMaTpuBaroTCs AJIEKTPOHHOE CTPOCHUE, BAJIEHTHOCTb U CTENEHb OKHC-
JIEHUd, PaclpOCTPaHEHHOCTb, MOJIydYeHHEe, IPUMEHEHHe, (pru3nyeckrue 1 XUMHUYECKUEe CBOWCTBA, BaX-
HeHIme coeAuHeHus P-arneMeHToB V A rpynmsl 3JeMeHTOB nepuoandeckoit cucremsl .M. Menne-
neeBa. [Ipy mMOArOTOBKE K JIGKIMOHHBIM 3aHATHUAM CTYJIEHTaM CaMOCTOSITEIbHO HEOOXOMMO U3YYUTh
TEOPETHUYECKHI MaTepHall 0 3aKOHOMEPHOCTSM H3MEHEHHUS XUMHUYECKHUX CBOWCTB AieMeHTOB V A
TPYIIIBl 3JIEMEHTOB nepuoandeckoil cucremsl J[.M. MenneneeBa (ocHoBHast nutepatypa [1] €. 427-
451); npy MOATOTOBKE K J1a0OpaTOPHBIM 3aHATUSAM — oopmiieHne 1adbopatopHoil paboTsl Ne 4 onbITHI
1,2,3,4,5,7a, 8, 11, 12, 13, 15, 16, 17, 18; (onucanue oneIToB K padore, ohopmieHHE OTYETa, OC-
HOBHas yureparypa [7] ¢. 187-191; nomonuurensHas aureparypa [1] ¢. 215-218; 200-205).
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B onuHHAagaTOM pasnene paccMaTpUBAIOTCS SJEKTPOHHOE CTPOSHUE, BAJICHTHOCTh U CTETICHD
OKHCJIEHHUS, PACIPOCTPAHEHHOCTh, MOJY4Y€HHUE, IPUMEHEHNEe, PU3NYECKUe U XMMUYECKHE CBOWCTBA,
BaXKHEHIINE coelMHEHus P-3aeMeHToB VI A rpyniibl a35eMeHToB nepuoanyeckoi cucremsl .M. Men-
neneeBa. [Ipu mMoAroToBke K JEKUMOHHBIM 3aHATHUSM CTYACHTaM CaMOCTOSITENILHO HEOOXOAMMO H3Y-
YUTHh TEOPETUUCCKUIN MaTepUall IO 3aKOHOMEPHOCTSM M3MEHEHHSI XUMUYECKHX CBOMCTB AieMeHTOB VI
A Tpynmsl 351eMeHTOB nieproauyeckor cuctemsl .M. MenneneeBa (ocHoBHas nuteparypa [1] €. 452-
476); mpu MOATOTOBKE K JIAOOPATOPHBIM 3aHATHUSAM — oopMiIeHHE J1abopaTopHOU paboThl No 5 OnbITHI
2,3,4,13a, 14, 16, 17, 18, 19, 20; (onucanue onbITOB K padoTe, 0ohpopMIICHHE OTYETa, OCHOBHAS JINTE-
parypa [7] c. 191-195; nononuutenpHas aureparypa [1] ¢. 215-218; 197-200).

JIBeHaaLaThIM pa3zien paccMaTpUBAeT JIEKTPOHHOE CTPOCHUE, BAJICHTHOCTh U CTENEHb OKHC-
JICHUS, PACIIPOCTPAHCHHOCTH, MOJydYeHUE, TPUMEHEHHE, (PU3HUECKUe U XUMUYECKUE CBOMCTBA, BaXK-
Helmue coequHenus pP-aaeMentoB VI A rpynmel asemeHToB niepuoandeckoi cuctemsl 1.1, Menne-
neeBa. [Ipy MOATOTOBKE K JICKIIMOHHBIM 3aHATUSM CTYACHTAM CaMOCTOSITEIbHO HEOOXOUMO U3YUUTh
TEOPETUYECKHI MaTepuall 1Mo 3aKOHOMEPHOCTSAM M3MEHEHHs] XUMUYECKUX CBOMCTB aneMeHToB VII A
TPYNIBI 3JIEMEHTOB Tiepuoandeckoit cuctemsl J[.M. MennaeneeBa (ocHoBHas jmreparypa [1] . 476-
491); npu MOATOTOBKE K J1a0OPAaTOPHBIM 3aHATUSAM — oopmiieHne 1abopatopHoil paboTsl Ne 6 OMBITHI
la, 2, 3, 4a, 46, 5,6, 7, 8,9, 10, 11; (onucanue onbITOB K padbote, ohopmiieHne 0T4eTa, OCHOBHAS JTU-
Tepatypa [7] c. 196-199, nononuutenbHas mureparypa [1] ¢. 213-214; 192-197).

TpuHaauaTeiii pa3aesna MOCBSIICH U3YYCHHIO CBOMCTB MEPEXOIHBIX METaLIOB 0-3eMeHTOB |-
VIl A rpynn snemeHToB nepuogudeckoi cuctemsl [[.1. MenneneeBa: pacnpocTpaHEHHOCTh, MOIY-
YeHUE, PUMCHEHHUE; DJICKTPOHHOE CTpoeHue O-3JIEMEHTOB, BAJICHTHOCTb U CTCIICHb OKUCICHHS, (u-
3MYECKHe U XHUMUYECKHE CBOWCTBA; aM(OTEpHBbIE U OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC CBOMCTBA;
BOKHEHIIINE COCTMHCHUS, UX TEPMUYECKasi YCTOWIHBOCTh. [Ipy MOATOTOBKE K JICKITMOHHBIM 3aHATHSIM
CTYJIEHTaM CaMOCTOSITEIbHO HEOOXOJUMO H3YYHTh TEOPETHYECKHI MarepHall MO 3aKOHOMEPHOCTSIM
WU3MCHEHUsI XMMUYeCKuX cBoiicTB d-anmementoB I-VIII A rpymnmn 371eMeHTOB MEpUOJHUECKONl CUCTEMbI
JI.W. MenneneeBa (ocHoBHas nuteparypa [1] ¢. 522-548), npu moaroToBke K J1a00OpaTOPHBIM 3aHATH-
aM — opopmiienue nadoparopHoit padoter Ne 7: ctp. 200-201 ombrter 1-9; ctp. 201-202 ombiThl 1-5;
ctp. 203-204 omertel 1, 2; ctp. 204-205 ombrtel 1-10; ctp. 206-208 ombiTh 2, 3, 4, 5, 6a-B, 8a, B, T, I;
ctp. 208-211 ompiTer 1-11 (omucanue OMBITOB K paboTe, 0opOpMIICHHE OTYETa, OCHOBHAS JIUTEpATypa
[7] c. 200-211; nononuuTeapHas auteparypa [1] ¢. 207-213; 215-218).

UeTblpHAIIATBIA pa3/ieN TOCBSIIEH XUMHUYCCKOH HICHTH(PUKAIUU IJIEMEHTOB U MX COCIUHE-
HUH, OCHOBaM aHATUTHYECKON XUMUHU: KAYECTBEHHOMY aHAlIM3y U METOAaM UIECHTU(UKAIIUN BEIIECTB.
[Ipu moAroTOBKE K JEKIMOHHBIM 3aHSATHUSM CTYJIEHTAM CaMOCTOSATEIFHO HEOOXOUMO U3yYUTh TEOpe-
TUYECKUN MaTepuaji Mo METOJaM aHajdn3a XMMHUYECKHUX JJIEMEHTOB, KaYeCTBEHHOMY aHaIU3y KaTHO-
HOB M aHHOHOB (OcHOBHas juteparypa [8] €. 5-184); npu moAroToBKe K J1a00PATOPHBIM 3aHATHAM —
odopmiienne nadopatopHoit paboTel Ne 2, No 3 u Ne 4 (ommcaHue Xoja dKcrepuMeHTa, opopMIICHHE
oT4eTa, OCHOBHas iuTeparypa [7] c. 65-139).

[TaTHAAIATEIN pa3/ien MOCBSIIEH U3YYSHUIO CBOMCTB XMMUU YIJIepo/ia: TeOpUs CTPOCHUs opra-
HUYECKUX COCIMHEHUH, X KIAaCCH(HUKAIUI U HOMEHKIATypa; THITBI H30MEPHUH; CBSA3b XUMHUYCCKHIX
CBOMCTB CO CTPYKTYpPOW MOIEKYIN; YIJIE€BOJOPOAb! (HACHIIICHHbIE, HEHACBIIIEHHBIC, ApOMATUYECKHE,
QTAIAKIIMYECKUE); CITUPTHI, KAPOOHOBBIC KHUCIIOTHI, alIbJICTH/IBI U KETOHBI, MpuMeHeHue. [Ipu moxaro-
TOBKE K JICKIIHOHHBIM 3aHATHUSM CTYJEHTaM CaMOCTOSTEIhHO HEOOXOAMMO M3YUUTh TEOPETHUECKUN
MaTepHaj M0 OCHOBHBIM TIOHATHSM W 3aKOHOMEPHOCTSIM B OPTaHWYCCKOW XUMUHU (OCHOBHAs JIMTEpa-
typa [1] c. 549-616; [3] c. 103-127; [6] c. 8-210).

Oco0eHHOCThIO J1abOopaTOPHOTO NMpaKTHKyMa Ha Kadeape HeOpraHM4eCKOW XMMHH SIBIISETCS
OTCYTCTBHE T€OPETUYECKOTO BBeJeHHS K padoram. C 1ebio MOBBIIIEHUS Y3P(HEKTUBHOCTH YCBOSHUS
3HaHUU TpernoAaBarensiMu Kadeapsl pa3paboTaHbl JOMAITHUE 33/aHUs M0 00IIeld U HEOpraHU4eCKOn
XUMHH, TIepe]l KKIbIM 3a/laHueM TpUBEIeHBI KpaTKas Teopus U pa3dop 3ajaay, B KOHIIE JabopaTop-
HBIX pa0OT — THUIOBBIE OMJIETHI MO M3ydaemon Teme. Kaxkmoe 3amanue cogepkut 30 BapuaHTOB, YTO
MO3BOJISIET O0ECTIEUNTh padOTy MO WHANBUAYAIBHON MPOrpaMMe Ka)XI0ro U3 CTYACHTOB rpynmsl. Ta-
Kasi BO3MOKHOCTb CIIOCOOCTBYET Pa3BUTHIO Y CTYIEHTOB CaMOCTOSITEIbHOCTH U TBOPYECKOT'O MO/AX0/1a
K U3Y4YCHHIO TEOPHH U OBJIAJICHUIO IPAKTHYECKUMHU HABBIKAMU B PEIIICHUH 3a]1a4.

CTyneHThl BBHIOJIHAIOT UHAMBUAYAJIbHbIE 3a/1aHUs: HOMEp BapUaHTa COOTBETCTBYET MOPSAKO-
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BOMY HOMEpY CTyJEHTa B )KypHaie rpynnbl. CTyIeHTbI Pa3IHYHbIX CIICHUAIbHOCTEH BBIMOIHSIOT TE
3a7aHusl, KOTOphIEe yKa3aHbl B paboueM 1uraHe. Pemenne 3a1a4 JOKHO OBITH TIPEICTABICHO B TETPAIH
ISl IPaKTUYECKUX WIIM JJa0OPaTOPHBIX paboT K CPOKY, 0003HAUYCHHOMY TpaduKkoM paboThl CTYIICHTA.
[TpenogaBaTens OTMEUYaeT BBHINOJIHEHHE 3a/1laHUS B MapIIPYTHOM JINCTE HA MEPBOIl CTpaHuIe 1adbopa-
TOPHOTO )ypHaJia CTyJICHTA.

BrimonHenue qoManrHero 3aganus sIBISETCS TOATOTOBKOM K JIOIYCKY M 3allUTe JIAOOpAaTOpHOU
paboThl M mpearnosaraeT, TakuM o0pa3oM, 00sS3aTeNbHYI0 CaMOCTOATENBbHYIO MPOPAOOTKY y4eOHOM
JUTEPATYphl U JICKIIMOHHOTO MaTepHana. BrllonHeHne JoMalIHero 3aJaHus J1aeT BO3MOXKHOCTh CTY-
JICHTY TIPOBEPUTH YPOBEHb 3HAHHS COOTBETCTBYIOLIETO y4eOHOro marepuainia. Pe3ynbTarhl BBIOIHE-
HUS 33JJaHUI [TPENo/aBaTelb MPOBEPSET B X0/1€¢ cOOECEOBAHUS CO CTYICHTOM.

[Ipu u3y4eHUH NUCUUILTMHBI «XUMHS» MPEIyCMOTPEHO BBIMOJHEHUE JOMAITHHUX 3aJlaHUN 110
cieayromuM pazaenam: 1, 2. 3.4, 5.

Knaccudukanus, cBOHCTBa XMMUYECKHUX 3JIEMEHTOB
1. Hamummre dopmynsl coenuHennid u ux rpadudeckue Gopmynsl: okcup azora (V), THAPOKCHT
onoBa (IV), cepuucras kucnora, oprodocdar menu (II), rurpoopToCHINKAT KaNbIUs, HUTPAT TU-
POKCOATIOMUHUS.
2. Hanumurte ¢hopMyIibl OKCHIOB, COOTBETCTBYIOIINE YKa3aHHBIM THIPOKCHAAM. YKaXUTE KUCIOT-
HO-OCHOBHBIE CBOMCTBA OKCHJIOB U TIOJTBEPANTE XUMHUUECKUMH PEAKIHSIMU:
HCIO,, NaOH, Be(OH)s.
3. CocTaBbTe B MOJIEKYJISIPHOM BUJIE PEAKLIUU NIOJyYEHUS BCEX BOZMOXKHBIX COJIEH MCXOS U3:
THJIPOKCH/IAa IUHKA U CEPHUCTON KUCIIOTHI
4. Hamummrte B MOJEKYJSIPHOM  BHJE  pPEAaKUWU  CIEAYIOIMIMX  IPEBPALICHUN:
802—>803—>H2804—)ZH(HSO4)2—>BaSO4
OcCHOBHBIE 3aKOHBI XUMUU
1. Onpenenute MOJSPHYIO MaccCy, KBUBAJICHT, MOJISIPHYIO MAacCy SKBUBAJIEHTa, OTHOCUTEJIbHYIO
IUIOTHOCTH 110 BOJAOPOJY U BO3AYXY I'a3000pa3HOT0 BEUIECTBA, YUCIIO MOJICH, YUCIIO MOJIEKYII, 3aHU-
MaeMbIit 00beM TIpH H.y. 6,4 T BOJIOpOa.
2. OnpenenuTe S5KBUBAIIEHTHYIO MacCy KMCIOThI B PEaKIIUU:
2H2C03+Ba(OH)2:B&(HCO3)2+2H20
3. 5,6 r MeTajuta pearupyer ¢ 3,2 r cepbl. BRIYMCIUTD SKBUBAJIEHTHYIO MacCy MeTaja.
OO011re 3aKOHOMEPHOCTH OCYIIECTBIICHUSI XUMHYECKHX MTPOIIECCOB
1. Kak usmenutcs ckopocTh peakiuu 2A + 3B —A,Bs3, ecnu koHLeHTpamuio BemecTBa A yBesu-
YUTh B 2 pa3a, a KOHIEHTPALMIO BellecTBa B ymMeHbIIUTS B /1Ba pa3za?
2. YeMy paBeH TeMIiepaTypHbId KOX(PPHUIMEHT CKOPOCTH PEAKIINH, €CITM TPU YBEITUYECHUH TeMIlepa-
Typsbl Ha 30 rpagycoB CKOpOCTb peakliuu Bo3zpacraeT B 15,6 pasza?
3. Kak noBnmsieT NOHMWKEHNE TeMIIepaTyphl U MOBBIIICHNE TaBJICHUS B CHCTEME HAa paBHOBECHE pe-
aKIIUU:

Ny(r)+ Ox(1) = 2NO(T); AH = 180 xJIx

TeopeTnueckre OCHOBHI OMTMCAHUS CBOMCTB PaCTBOPOB
1. KakoBa miporieHTHass KOHIICHTpAI|s PacTBOpPa, MOIYICHHOTO MpHu pacTBopeHnu 15 T Na,CO3
B 150 r Bozib1?
2. PaccunraiiTe HOpManbHYIO KOHIIEHTpAIMIO pacTBopa Hutpata xene3a (I1I), B 200 mu koTopo-
T0 COAEPKUTCA 9 T COJH.
3. KakoBa MOJIIpHOCTB, MOJISUTBHOCTH, HOpMaibHOCTH W TUTp 40%-HOro pactBopa H,SO4
(p=1,303 r/mi)?
4. HanummmTe ypaBHEHHUS B MOJIEKYJISIPHOM M HOHHO-MOJIEKYJISIpHOH popmax:

a) Na,HPO4+NaOH =; 6) H,SO4 + Na,S0O; =.

5. HanumuTe ypaBHEHHE TUAPOIHM3a B MOJEKYISIPHON U HOHHO-MOJICKYJISIPHON popMax M yKakKUTe
peakmuio cpeasl pactBopoB cienayrommx cojei:  (NH;)2SO4; Na,SO4; KHCO3; Fe,Ss; BCls.
6. Onpenenure Benuuuny pH Boaubix pactBopoB HCI, H,SO4, NH,OH u Ca(OH); koHueHTpammu
0,11 monw/11, 3%, 0,02 H., 2M COOTBETCTBEHHO.
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OKHCIUTENbHO-BOCCTAHOBUTEJILHBIE CBOMCTBA BEILIECTB

1. VpaBusiite peakuuu, ycTaHOBUTE UX TUM. JlJii HOHHO-3JIE€KTPOHHOIO METOJIa HAMMILIUTE 3HAYe-
HUS CTAHJIAPTHBIX 3JIEKTPOJHBIX MOTEHIIMAJIOB U OMpEeNIUTe HalpaBiIeHUE IPOTEKAHUS PEaKIIUU:

MgO + Cl, + C = MgCl, + CO

KM nO4+FeSO4+HZSO4:MnSO4+Fe2(SO4)3+KZSO4+H20

DJIEKTPOXUMHUYECKHE MTPOLIECCHI
1. CocraButh cXxeMy rajlbBaHHYECKOTO 3JIEMEHTA, COCTOSIIEr0 M3 MATHHEBOW U JKEJIC3HOM IIACTHH,
onyIueHHbIX cooTBeTcTBeHHO B 1 M u 0,8 M pactBopbl ux coseil. HanucaTte moHHbIE YpaBHEHUS
peakuuii U ypaBHEHUS IEKTPOIHBIX MporieccoB. Beruncnute 9/]C raqpBaHMUECKOT0 3JIEMEHTA.
2. CocTaBUTh cxeMy d3JIeKTpoiu3a paciuiaBa u BogHoro pactBopa CrCls m Na;SO4 Ha MHEPTHBIX
anexTpoaax. Kakast macca BemiecTBa BbIICINTCS HA KaToje u3 paciuiaBa conu CrCls, ecnu cuna Toka
paBHa 6 A, a Bpems 3aekTpousa — 1,5 gac?
3. XpoM HaxoJIUTCS B KOHTaKTe ¢ Menblo. Kakoil Metamn OyaeT KOppoaupoBaTh B KUCIOW cpele.
Jlaiite cxemy oOpa3yromierocs npu 3TOM rajibBaHH4YEeCKOIro JIEMEHTA.

BrisiBneHHBIC B X0/1¢ coOOece0BaHMS OMMOKHM YKKYT CTYACHTY Ha HEOOXOIMMOCThH MOBTOP-
HOW MPOpabOTKH TEOPETHYECKOTO MaTepHala Mo W3yd4aeMOW TeMe, YTO MO3BOJIUT Ka4eCTBEHHO H3Y-
YUTh U OCBOUTH YUE€OHBIN MaTepuall.

Ha mpaktudeckux 3aHATHSAX MPENOAABATENb JIENACT YCTHBIH ONpPOC CTYIEHTOB MO YKa3aHHOH
TeMe U Janee pa30op 3a1a4 U ypaBHEHUH peakiuii A 6osee 1eTaJbHOro U3y4YeHUsl TaHHOM TeMbl, B
KOHIEC 3aHATHA CTYACHTHI ITPOXOAAT KOMIIBIOTCPHOC TCCTUPOBAHUEC.

[Tnanel 1aGopaTOpHBIX 3aHATUH, UX TeMaTHKa, pEKOMEHIyeMast JInTepaTypa, Lielb 1 331a4u ee
U3Y4eHUsI cOOOIIAal0TCs MpernojaBareieM Ha BBOAHOM 3aHsTuu. Kaxnas nmaboparopHas paborta B
y4eOHOM MOCOOMM 3aKaHYMBAETCs MEPEYHEM KOHTPOJBHBIX BOIPOCOB M 3aJlaHUM JUIsl MOATOTOBKHU K
3aIIHATE KaXKI0M U3y4aeMOU TeMe.

Jlis pomycka K BBITOJHEHHIO JaOOpaTOpPHOM paboThl CTYIEHTHI JOJIKHBI CaMOCTOSITEIbHO
O(bOpMI/ITI) YKa3aHHBIC B KAJICHAAPHOM ILIAHC OIIBIThI, HAIIMCAaB COOTBCTCTBYIOUIMC YpPAaBHCHUA PCAK-
Ui, TpU HEOOXOIMMOCTH C/IeNIaTh pacueT K BBIIOIHEHUIO PaOOTHI.

Memoouueckue pekomenoayuu no evtnoanenuto /(3 u PI'3

OpHUM M3 BHJOB CAMOCTOSITENILHOW paboTHI SBISETCS BBINOJHEHHE WHIUBUAYAJIBHOIO J10-
MmamrHero 3aganus (MJ13) wiu pacuerno-rpaduueckoro 3ananus (PI'3) mist kadecTBEHHOTO OCBOCHUS
pasnenoB 1-6 (U3) u 7-15 (PI'3) mo xumuueckum cBorictBaM s1nemeHToB |-VII rpymnm snemeHToB me-
puoanueckoi cucremsl J1.11. Menneneesa.

W13 nnu PI'3 BeIMosIHSAETCS OT pyKH WJIM HaOMpaeTcs Ha KOMIIBIOTEPE M pacreyaThiBaeTcs Ha
nucrtax ¢popmara A4.

CHayaja nuuiercst TeKCT BOIPOCa, 3aTeM — OTBET. 3a1aHus JOJDKHBI ObITh HAlTMCAHBI TPAMOTHO
1 pa3db0opurBoO, 0€3 COKpaIlleHus CJIOB, C MOISAMH JJIs 3aMe4YaHuil penojanaTesns. OTBEThI 0 KaXIOMY
3aJJaHUIO JIOJDKHBI OBITh KPATKUMH, TOUHBIMU U SICHBIMHU, HE JIOMYCTUMBI OJHOCIIOKHBIE OTBETHI. Tam,
/i€ TO He00XOIUMO, OTBET JOJKEH MOATBEPKAATHCS YPABHEHUSIMU PEaKIIHA.

Bce 3agaun 10mKHBI OBITH 0()OPMIIEHBI B COOTBETCTBUU C TPEOOBaHUAMH, M BCE €AMHUIIBI TTPH-
BonaTcs B cucteme CH.

Bemonnennoe MJI3 u PI'3 cnaercs Ha mpoBepky. HerpamoTHbIle U HepsLUIMBBIE pabOThI BO3-
BpaIIarTcs CTyAeHTaM o0paTHO 0€3 MPOBEPKH.

Crynentsl, nonyuusmue 1MJ13 (PI'3) nocne nmpoBepky, J0IAKHBI BHUMATEIBHO O3HAKOMHUTBCS C
pereH3uel u, C yueToM 3aMeuaHuil ¥ PEKOMEH I TperoaBaressi, 10paboTaTh OT/IEIbHBIE BOIIPO-
CBI.

Pabora, BbINONHEHHAs HE IO CBOEMY BapUaHTY, HE 3aCUMTHIBAETCS M BO3Bpalaercs 0e3 mpo-
BEPKHU.

Tunossie Bonpocs! /13 (1 cemectp):

1. Hanummure >M€KTPOHHYIO M 3JIEKTPOHHO-TpaduUecKyro popMysly aromMa 3JIeMeHTa B HOP-
MaJbHOM M BO30YKIEHHOM COCTOSIHUSIX, YKQ)KUTE BO3MOJKHBIE BAJICHTHOCTH JJIEMEHTA, MEPHOJ U
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TPYNIy K KOTOPOH OH NPHHAIICKHUT, €CIM 3HAUYCHHsS KBAaHTOBBIX wucen (N, |, mj, ms) a1ekTpoHOB
BHEIIIHET0 3JICKTPOHHOTO ¢j0s crieayromme: 5,0,0,+1/2; 5,0,0,-1/2.

2. HanummTe 3MeKTpOHHYIO U 3JIEKTPOHHO-Tpaduueckyto hopmyny atoma snementa Ne 5 B
HOPMAJILHOM M BO30Y)XIIEHHOM COCTOSTHHSIX, YKQ)KUTE Ha3BaHUE ATOTO 3JIEMEHTa U BO3MOXKHBIC Ba-
JICHTHOCTH, MIEPUOJ U TPYIILY K KOTOPOW OH NPHHAIICIKUT, 3HAYCHUS] KBaHTOBBIX uucen (N, I, m;, my)
(OpPMUPYIOIIETO JIEKTPOHA ITOTO aTOMA.

3. Onumure XMMHUYECKHE CBOMCTBa cepeOpa Ha NMpUMEpe OTHOIICHHUS €ro K KOHIIEHTPUPO-
BaHHBIM 1 pa3dasieHHbIM kuciotam (HCI, H,SO4, HNO3). [IpuBenaure ypaBHEHUS peaKIIHiA.

4. Kakue U3 UMEIONIMXCS B PAaCTBOPE MOHOB M B KaKOH MOCIIEI0BATEIILHOCTH OyayT pa3psi-
KaThCsl HA MHEPTHBIX KATOJE U aHOJIE: Co+2, Cr, AI+3, NO;s;, Rb™ [Tpu snexrponuze 843 ma 35%-
HOTO pacTBOpa Gpomma uHKa (p = 1,386 r/cM’) Ha aHOzE BBLIETHIOCH 5,4 11 rasa. Paccunraiite mpo-
IEHTHYIO, MOJISIDHYIO M HOPMAJBHYIO KOHIIEHTpAIlMM PAaCTBOPEHHBIX BEIIECTB ITIOCIE MPOBEIACHUS
anekTponusa. [lpuBeauTe 31eKTpOHHbBIE YpaBHEHUS PEaKIIHH.

5. Cocrabre Boipaxenue [IP CaCO;z; u CaSO,, cpaBHUTE X pacTBOpUMOCTh. PacTBopu-
MocTh HUTpaTa Kanus B Boze npu 20°C cocrasmser 35,2 1/100 r Bogsl. Haiimute maccy cyxoro ocrat-
Ka 1ocJie BelmapuBanus 34,7 T HACHIIIEHHOTO IIPU KOMHATHOW TeMIIEpaType pacTBOpa ATOH COJIH.

6. Ha3oBuTe KOMIUIEKCHI, IPUBEANTE YPAaBHEHUS UX TUCCOIMALUU M ONPEACIUTE CTEIECHb
okucnenus nenrpaabHoro aroma: [Co(NH3)sSO4]NO3; Na[Co(NH3)2(NOy),). [puBenute peakiuu
pa3pymeHus JaHHBIX KOMIUIEKCOB B MOJICKYJISIPHOM W MOHHO-MOJIEKYJIIPHOM BHIA.

Tunossie Bonpockl PI'3 (2 cemectp):

1. CocraBbTe ypaBHEHUS PEAKIHMI C MOMOIIBIO KOTOPBIX MOXHO OCYIICCTBUTH YKa3aHHBIC
npeBpamieHus. OOMEHHbIE pPEaKIMM HAMHUIIUTE B HOHHO-MOJEKYISPHOM BHJAE, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMH YPABHINUTE HOHHO-3JIEKTPOHHBIM METOIOM.

Ca—CaH,—Ca(0OH),—~CaC0O3—»Ca0O—Ca(NO3),
Al,O3+ H;SO4—; AlO3 + KOH —zacmsor - C + HpSOsgomy ——>; 12+ NaOH—;
Sn + HySOucom——>;  H3zAsOz+ KMOs + H,SOs—; S + HoOpep —;
CuzS + HNOsyou—;  Na—>Na,O—NaOH—NaNO;—>NaNO,—Na,O
B + KOH—; Ga+ HNOswou—>; Siamopp + H2Onap—>; Ge + HaSOusom—;

PClz+ H,O—; Sb+ Hzonap—t); H,0, + Kl + H,SO4—; Br,+ KCrO,; + KOH—;
Hg + Oz + HClpas6—; Mg+HNO3 paz6—.

2. Tlpum oOpaboTKe cMecH TamieHoOW M3BecTH, kKapOoHara u cynbdara xkanpius maccoi 31,0 T
CONISIHO# KHCITOTON BBIEIHICA Ta3 00beMoM 2,24 1v° (H.y.) 1 ocTancs TBep/blii ocTaToK Maccoit 13,6
r. OnpenenuTe Maccy KaxkJIoro KOMIIOHEHTa B CMECH.

3. Omnpenenute pH, crenenp U KOHCTAHTY rujapoiusa 152 mn 6,5 H. pacTBOpa MeTacHJIMKaTa
KaJusl.

4. Omnpenenute Maccy opTopochopHON KHCIOTHI, MOITYYEHHON MPH B3aMMOJEHCTBUU 6,8 T
docdopa ¢ 32 r 4,8%-H0r0 pacTBOpa a30THOM KUCIOTHL. Kakoit 00beM ra3a BeenuTCs?

5. Hexoropoe konndectBo cynabdpuaa xenesza (II) oOpadoranu n30BITKOM CONSTHONW KUCIIOTBHI.
[Tonyuennslit ra3 npopearuposai ¢ 12,5 mu 25%-Horo pactBopa ruapokcuaa Hatpus (p = 1,28 r/CM3)
¢ obpa3oBaHueM KHUCIO coiu. Haliiute Maccy HCXOTHOTO BEIeCTBa.

6. BsaumomelicTBHEeM KaJIbIIMHUPOBAHHOHN coJibI Maccoi 10,0 T ¢ rameHHoO| W3BEeCThIO TTOJTY-
YeHa KaycTH4ecKas cofa Maccoit 6,7 T. Onpenenute BeIxox npoaykra (%).

7. Omnpenenute pH, crenenp u koHCcTaHTy TuAponu3a 108 v 5,2 M pactBopa kapOoHaTa Ha-
TpUSL.

8. Jlns moiHOW HEHTpaau3aluu pacTBOpa, MOJYyYESHHOTo MpHU Tuapoimse 1,23 T HEKOTOpOTo
rajorenuga (Gocdopa, morpedoBanoch 35 M pacTBOpa THIPOKCHAA Kajlus C KOHLIEHTpaluen 2
MouTb/11. Onipenenute GopMyITy TATOTCHHIA.

9. Temnyp npokunatuiu B 250 M1 pacTBOpa ¢ MaccoBOi oielt ruapokcuaa kamust 12% u (p
=0,1 lr/CM3). Kakas mMacca temunypura u TeJUTypHIa Kajius MOJTYYUTCS, €CJIA B IIETOYH PACTBOPUIHN 32
r Tesypa’?
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10. Ilpu B3aMMOAEWCTBUM THApUIA IIETOYHOIO MeTauia ¢ Boaoi maccoit 100 r momyuuics
pacTBOp ¢ MaccoBOM AoJiel BemecTsa B HeM 2,38%. Macca KOHeUHOro pactBopa okaszanach Ha 0,2 r
MEHBIIIE CYMMBI MaccC BOJIbI M KICXOTHOTO Tuapuaa. Onpenennure, Kakoi TUAPU]] ObLT B3AT?

11. Omnpenenute pH, cTenenb u KOHCTAaHTy TUapoiu3a 17 mi 3,4 H. pacTBOpa HUTpaTa CBUHIIA
(m.

12. Omnpenenute mMaccy ocajka, MOJy4eHHOro mpu cMmemuBanuu 128 mn 36%-Horo pactBopa
metadocdara natpus (p = 1,28 r/em®) u 114 w3 H. pacTBopa HHTpaTa cepebpa.

Ilpunosicenue Ne 2
Memoouueckue pekomenoayuu npu n0020MoeKe K 3a4emy u IK3amMeHy

VYcenemHoe 0CBOEHUE Kypca IIPU IOArOTOBKE K 3a4eTy M OK3aMEHY IPEAIOoJIaracT akTUBHOE,
TBOPYECKOE Y4aCTHE CTYJIEHTA ITyTeM IJIAHOMEPHOM, TOBCEAHEBHOM pabOTHI.

Pabora ¢ kHUTO#i M KOHCIIEKTOM JieKIuii. M3yuarh Kypc peKOMeH1yeTcs 10 TeMaM, MpejBa-
PUTEIIBHO O3HAKOMMBILHKCH C COJEPKaHUEM KaXJO0W M3 HUX 1O nporpamMme. lIpu nepBom ureHuun He
3a/IepKUBAUTECh HA MATEMATUYECKUX BBIBOJAX, COCTABICHUN YPAaBHCHHUM PEaKLUN: CTapalTeCh MOIY-
YUTh OOlIee NpeAcTaBiIeHUE 00 M3JIaraéMbIX BONPOCAX, a TaKKe OTMeuaiTe TpyAHbIE WIN HEsACHBIC
Mecra. [Ipy IOBTOPHOM HM3y4EHHHM TEMBI YCBOWTE BCE TEOPETUYECKUE IOJIOKEHUS, MAaTEMaTHYECKUE
3aBUCHMOCTH U UX BBIBOJIbI, a TAK)KE IPUHIUIIBI COCTABJICHUSI YPABHEHUM peakunid. BHukaiTe B cyi-
HOCTb TOI'O WJIM HHOTO BOIPOCA, a HE MbITAUTECh 3alIOMHUTh OT/EIbHbIE (PAKTHI U SIBICHUS. M3yuenue
106020 60Npoca Ha ypoeHe CYWHOCMU, 4 He HA YPOBHE OMOeNbHbIX AGIeHUll cnocobcmeyem 0onee
2nybOKOMY U NPOUHOMY YCBOEHUIO MAmepuaa.

YroObl Jyyllle 3allOMHUTh U YCBOMTH M3y4aeMbld MaTepuall, HaJl0 00s3aTeIbHO UMETh pado-
4yI0 TETPaJb U 3aHOCUTH B HeEe (POPMYIUPOBKU 3aKOHOB U OCHOBHBIX IOHSATHI XMMHH, HOBbIE HE3HA-
KOMbI€ TEPMHHBI U Ha3BaHUs, GOPMYJIbl U YPAaBHEHUS peakluil, MaTeMaTHUYECKUE 3aBUCUMOCTU M UX
BBIBOJIBI U T.II. Bo 6cex cuyyasx, koeda mamepuan noooaemcs CUCmemMamu3ayuu, cocmasiaime 2pa-
Quxu, cxemvi, ouacpammvl, madbauysl. OHU OUYEHb OOJETUYAIOT 3alIOMHUHAHUE W YMEHBIIAIOT 00bhEeM
KOHCIIEKTUPYEMOI'0 MaTepuara.

Nzyudas xypc, oOpaimaidTech U K IPEeMETHOMY yKa3aTelo B KOHIE KHUTHU. [Ioka TOT miu uHon
paszen He YCBOEH, EPEXOANTh K U3yYEHHMIO HOBBIX pa3ZesioB He cienyeT. KpaTkuil KOHCIEKT Kypca
OyZeT IoJie3eH MpU MOBTOPEHNHU MaTepuaia B IEpHO/] OArOTOBKHU K IK3aMEHY.

N3yueHne Kypca JOKHO 0053aTEIbHO COMPOBOXKAATHCS BBHIOJHEHUEM YIPaXKHEHUH U peliie-
HUEM 3a7a4 (CM. CIIMCOK PEKOMEHI0BaHHOW JuTepaTypsl). Pemenue 3ai1ay — oMH U3 JTyYIIUX METO-
JI0B IIPOYHOI'0 YCBOEHUS, IPOBEPKU U 3AKPEIUICHUS TEOPETUYECKOTO MaTepualia IMpH MOATOTOBKE K
3a4€Ty U SK3aMEHY.

Bonpocs! 11 npoBeeHust MPOMEKYTOYHOU ATTECTALUN
1 cemecTtp, 3auer

1. 3akoHUNTE ypaBHEHHE pEaKLIU:
MnO + N2Os5=; K70 + Al,03 =; SO3 + SrO =;
Mg(OH), + HCI =; H,CO3;+ NaOH =; (ZnOH),SO4+KHSO, =.
2. Hanumvire B MOJIEKYJIIPHOM BUJE PEAKIUU CIEIYIOIUX MPEBPALLECHUN:
Fe —» FeCl, »> FeOHCI — Fe(OH); —» FeO — FeSO4
3. Omnpenenurte MOISIPHOCTH M HOpMaIbHOCTB 28%-Horo pactBopa KOH (p=1,263r/mn).
4. Hanummure ypaBHEHHS B MOJIEKYJISIPHOM M HOHHO-MOJIEKYJISIpHOM opmax:
a) Na,HPO, + NaOH =; 6) H,SO4 + Na,SOs3 =.
5. IlpuBeauTe ypaBHEHHE AUCCOIMALIMM JIEKTPOJIIMTOB B PACTBOPAX:
MgCly; Ba(OH),; H3PO4; Ca(HCOs3),; AIOHSO,
6. HanumuTe ypaBHEeHHE THApPOIN3a B MOJEKYJISIPHOM U MOHHO-MOJIEKYJISIPHOM (opmax M yKakuTe
peakuuio cpeasl pactBopoB cieayromux coneid:  (NH4)2SO4; NapSO4; KHCO3; FeySs.
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7. Onpenenure Benuuuny pH Boaubix pactBopoB HCI u Ca(OH); xonuenTparuu 0,11 Mosb/i.
8. YpaBHsiiTe peakiuio METOJAOM DJICKTPOHHOTO OajaHca, YKaKUTE OKHCIUTENIb U BOCCTAaHOBUTENb. K
KAaKOMY THUILY OTHOCHUTCS 3Ta OKHCIUTEIbHO-BOCCTAHOBUTENIbHAS PEAKIIMS?

MgO + Cl, + C = MgCl; + CO; Ag(NO3z)= Ag + NO,+ O,

Si + H,O = H,SiO3+ Hy; HCI10O3= CIO,+ HCIO4+ H,0

Sr+ HNO;= Sr(N03)3+ NH4sNO3+ H>0

9. CocTaBUTh CXeMy 3JIEKTpoJin3a paciiaBa u BogHoro pactsopa CrClz u Na;SO4 Ha MHEPTHBIX JIeK-
Tponax. Kakas macca BemiecTBa BblIeIUTCs Ha kKaToje u3 paciiasa conu CrCls, ecnu cuna Toka paBHa
6 A, a BpeMs anekTposnsa - 1,5 yac?
10. XpoM HaxoauTcs B KOHTaKTe ¢ Meapto. Kakol mertamn OyaeT KOppoJAMpoBaTh B KUCIOW cpeje.
JlaiiTe cxemy 00pa3yromerocsi Mpu 3TOM raJlbBAaHUUECKOTO JIEMEHTA.

2 cemecTp, IK3aMeH
TGOPGTI/I‘{GCKI/Ie BOIIPOCHI

DnekTpoHHOE cTpoeHue S, P, d-3mementoB |-VIII riaBHBIX ¥ MOOOYHBIX TPYIII, UX BaJICHTHOCTH,
CTEIIEHHU OKUCJICHUSI, XMMUUECKHE CBOMCTBA.

Kaxue 13 okcu0B a30Ta MOT'YT BCTYIIAaTh B PEAKLMIO CO ILIEJI0YbI0 U KakoBO 3HaueHue pH nomy-
YEHHBIX pacTBOpoB. KakoBO AelicTBHE XOJOIHOM KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI HE aJlfOMU-
HHUI.

ONEKTPOHHOE CTPOCHME ILEIOYHO3EMENIBHBIX METaUIOB, UX BaJICHTHOCTH, CTEIIEHU OKUCIICHMS,
XMMHUYECKHUE CBOICTBA COEAMHEHUH.

CBolicTBa OKCHIOB ¥ TUAPOKCUIOB, OTJIMYHME TOATPYIIIBI IIEIOYHO-3EMENIBHBIX 3JIEMEHTOB.

Oxcuapl U TUAPOKCUIBI ATIOMUHMS U 00pa, UX pasnuuus. Peakiuu okcujoB adroMuHus U 6opa
OKCHJIaMH LIEJIOYHBIX U IET0YHO3EMEIBHBIX JJIEMEHTOB B PacIlIaBax.

XuMusi S-3JIEMEHTOB: HaXOXJIE€HUE B MPHUPOJE, MOITYUEHHE, OTHOIIEHUE K MPOCTHIM U CIOKHBIM
BELIECTBAM.

B uem paznuune u 9To 001Iero B 3JEKTPOHHBIX (hopMyiiax 31aeMeHTOB | rpynmnbl. KakoBel cBolcTBa
BOZOPOJHBIX U KUCIOPOAHBIX COEAMHEHNN ITUX DJIEMEHTOB?

B uem paznuune u 4To 0011ero B ANEeKTPOoHHBIX (hopmyiax snemeHToB |l rpynns1? KakoBsl cBoii-
CTBa BOJOPOJHBIX U KHCIOPOJHBIX COEAUHEHUN ITHUX IEMEHTOB?

CaoiicTBa OKCHJIOB U TUJIPOKCHIOB 31eMeHTOB ||A rpynmbl. KecTKoCTh BOJBI M CIIOCOOBI €€ YCT-
paHeHwUs.

Oxcuapl U TUIPOKCUIBI A1EMEHTOB VA TpyIIIibl, 3aKOHOMEPHOCTH B U3MEHEHHE UX CBOWCTB.

CBolicTBa OKCHIOB ¥ THAPOKCUIOB YIiIepoaa u KpeMHus. [lonukoHeHcans KpeMHUEBBIX KUCIIOT.

DNEeKTPOHHOE CTPOEHHE aTOMOB Oopa U cBUHIA. Kakue OKcHUJIbl U TUAPOKCUABI OHU 00pa3yroT, Ka-
KM€ CBOMCTBA MPOSIBIISIFOT 3TU coeuHeHus? HanncaTe ypaBHEHUSI COOTBETCTBYIOIUX PEAKLIUN.

B yem paznuume u uyTo 0oOLIEro B 3NIEKTPOHHBIX (popMyiax 3neMeHToB |V rpynmnsl. KakoBbl cBOM-
CTBa BOJOPOJHBIX U KHCIOPOJHBIX COEAUHEHUN ITHUX HIEMEHTOB?

Kucnopon u 030H. @usnyeckue nu xuMmuyeckue cpoiictBa. O30H, €ro MoyiyueHue; CTPOCHUE MoJjie-
KYJIbl, CBOMCTBA U IIPUMEHEHHUE.

CBoiicTBa OKCHIOB M TUAPOKCHIOB JeMEHTOB |A Tpymmbl, UX peakiuu ¢ BIaroi BO3Iyxa, yrie-
KHUCJIOTOU, OKCUAAMU aIFOMUHUS, 60pa, KpeMHusl. OCOOEHHOCTH JIMTHUS; €r0 CXOACTBO C MarHUEM.

OnemeHTHl |A Tpynmbl: 3J€KTPOHHAs CTPYKTYpa, BaJ€HTHOCTH, CTENEHU OKUCIeHHs. Peakuuu c
IIPOCTBIMU U CJIOKHBIMH BEIIECTBAMHU.

Knaccudukanms oprannueckux coeaumHeHuit. Kuciaopoacoaepikaime opraHndeckue CoOeAMHEHUSI.
[Ipumepsl. B3anMocBs3p MEXIy KHCIOPOACOAEPKAIMMU OPraHUYECKUMU coeAuHeHUsIMU. [IpuBectn
ypaBHeHHUs peakuuid. Tunbsl oprannueckux peakiuii. HenpenensHbie yriaeBo1opoasl, oomas Gopmyia,
npuMepsl. /[ueHoBbIE, alleTUIIEHOBBIE, 3TUIEHOBBIE, APOMATUUYECKUE: TTOJIyYEHUE, TUI CBSI3H, IIPUMeE-
HEHUE, HaxOXIEeHHE B MPHUPOJE, XUMHUUYECKHEe cBoicTBa. [IpocThie U ciioxkHbBIE dQUPHI: MOTYYEHHE,
IIPUMEHEHNE, HaX0XkieHue B pupoae. Ilpenensusie yrineBogopobpl. AjIKaHbl, HIUKIOAIKAHbL: TUII CBS-
34, MPUMEHEHHE, TIOJyYeHUe, HaX0XK/IeHHe B IIPUPOJIe, XMMHUECKHEe CBOWCTBA, o01mas Gopmyna, npu-
Mepbl. OJHOATOMHBIE CIIMPTHL: HAX0XKJIEHUE B IPUPOJIE, XUMUYECKHE CBOICTBA, IIOJyUYEHUE, TUI CBS-
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3u, mpuMeHeHue. [IpocThie u crokHbIe YPUPHI, UX XUMUUYECKHAE CBONCTBA. AJIBACTHAB U KETOHBI; MO-
Jly4€HHE, IPUMEHEHNE, HAX0XKICHUE B NIPUPOJIEC, UX XUMUYECKHE CBOMCTBA. MHOrOoaTOMHBIE CIIUPTBHI.
ApoMaTtudeckue yriieBoaopoabl, beHszon, ero xumudeckue cBoicTBa. KapOOHOBBIE KHUCIOTHI, HX XU-
MHUYECKHE CBOMCTBA, IOJYyYEHNUE, IPUMEHEHNE, HAX0KCHUE B IPUPOJIE.

IIpakTnyeckne BONMPOCHI

KakoBa peaxius cpeasl B pacCTBOpax HUTpaTa BUCMYTa, THAPOKapOOHATA HATPHS, POJAHUIA Ka-
must (I1). Paccunraiite pH 2,8 M pactBopa CrCls.

KaxkoBa peakuus cpenbl B pacTBopax ruapooptodocdara Kaiaus, HUTpaTa IMHKA, HUTPUTA MarHusl.
Paccuuraiite pH 0,8 H. pacTBopa KNO>.

KaxkoBa peakmus cpenpl B pactBopax Hutpata Maprasma (Il), oprodocdara xamus, cynbdura amto-
munus. Paccuuraiite pH 0,6 H. pactBopa ZN(NO3)s.

Kakoit 06bem 2 M pactBopa KOH, tpeOyercs a1 B3aumoaeicTByst ipy HarpeBanuu ¢ 16 vt 3%-
noro pactBopa (NH4)2SO4 (p=1,02 r/mi)? Berauciure 06beM, KOTOPBIA 3aHUMAET BBIACIUBIIANACS
aMMHaK (HY.).

Kakoii 06wem 3 H. pactBopa NaNO, notpebyercs A NOTHOTO BOCCTAHOBIEHUS B HEUTpaIbHOM
cpene, coaepakamierocs B 340 r 23%-unoro pactsopa K,Cr,04.

CKoJIBKO T Xpomara HaTpus oOpasyercs npu B3aumoaerictsuu 150 r 3%-noro pactBopa CrCls B
menoynoi cpene ¢ 10 mir 12 M pactBopa NaClOs.

CKOJIBKO T MeJM MOKHO TiepeBecTH B pactBop mpu aeiictBur 60 mi 33%-noro pactBopa HNO3
(p=1,23 r/mn)? Kaxoit o6bem NO (H.y.) Beiaenurcs?

CKOJIBKO MJI pacTBOpa CEpHHCTOW KHCIOTHI, coaepskaiero 7,5% SO, (p=1,04 r/mi), MOXHO
OKHCIUTH npubaBiaenuem 25 mi 6%-uoro pacrsopa KCIO3 (p= 1,423 r/mi)?

Cxonpko T KNO, motpelyercs st Beinenenust Bcero mona u3 10 mu 15%-noro pactBopa Kl
(p=1,120 r/mi), monkuciennoro pazdasnennoit H,SO,4?

3aKOHYUTE PEaKIUU:

Sn+H2804K0Hu_:; Hg + HNOgKOHH_ =, Cr203+CaO:; FeSO4+K>Cr,0O7+H,0=;

HNO2+KMnO4+H,S0,4=; B,03+NaOH=; Co+ H2SOom; Zn+KOHpaCTBOp=;

H3;PO,+BiCl3+H,0O=Bi+; NaNO,+KMnO4+KOH=; SnO+K,0=; CF(OH)3+KOHH36:;

HNO,+H,S=; NaNO,+KMnO4+KOH=; Al+KOH crnas=; Na,B,O;+FeO =;
Ag+stO4:; SO,+KMnQO4+H,S0O,=; Ca + HN03p336.:; B + H,SO,=; B + NaOH +
H,O=; Z n+ HNO3 pas6— Al + K>Cr,07+ H,SO4=; B+HNO3=; Fe+stO4K0Hu:;
H,S+HNO3=; PH3+KMNnO4+H,SO4=; ZnO+KOH+H,0=; Co0O+B,03 =;

Zn+HNO; pas6 — Sn+H,S04 =; KI+KNO,+H>SO4=; Na,SO3z+KMnO4+H,SO4=;
Be(OH),+KOH,j36=; Al+H2SOu40ny.=; KNO2+Zn+KOH=; Na,SO3+KMnO4+H,0=;

P+HNO3z+H,O=H3PO4 +..; Fe+ HNO3pa36:; Pb+H2804pa36:; CF(OH)3+KOHH36:.



