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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobGeH aHanmu3upoBaTh W WHTEPIPETUPOBATH PE3YJIBTAThl XUMUYECKHX OKCIIEPUMEHTOB,
HaOJIFONIEHUH U U3MEPEHUN

OIIK-2 CriocobeH mpoBOANTH C COOMIOACHUEM HOPM TEXHHKH O€30MAaCHOCTH XMMHYECKUN DKCTICPHMEHT,
BKJIIOYAsl CUHTE3, aHajlM3, U3yYeHUE CTPYKTypbl M CBOMCTB BEIIECTB M MaTepUasoB, HCCIEIOBaHHUE
MPOLIECCOB C UX YYaCTHEM

1.2 Tunel 3amay mpoQeCCUOHATBHONW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOyYaroIIHecs B paMKax
OCBOCHUS JUCITUTIINHEI:

- Hay4YHO-MCCJIEA0BaTEeIbCKHI

- TEXHOJIOTUYECKUN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepax: 26 XUMHUYECKOE, XHUMHUKO-TEXHOJIOTMYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX M pa3pabOTKH HOBBIX TEXHOJOTUM, METOOB U METOJMK MOMYyUEHUS U aHAIHM3a IMPOILyKIUH,
B cepe KOHTPOJIST KauyecTBa ChIPhA, MOTy(HaOpUKaTOB W TOTOBOM MPOAYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmuu nponykmun), 40 CkBo3HbIC BUABI MPOPECCHOHATBLHON ACATEIHPHOCTH B MIPOMBIIIICHHOCTH
(B cepe HayyYHOTEXHHYECKHUX, ONBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHUYECKOMH
MPOAYKIMU PAa3IMYHOTO Ha3HA4YeHUsA, B cdepe METpPOJOTuU CcepTU(UKALNU U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKITUHN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJIKHBI ObITH COPMUPOBAHBI:
KO,Z[ 1 HAUMCHOBAHHC

O0001IeHHBIC TPYIOBBIE

(yHKUMY / TPYAOBBIE komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs

OIIK-1 Crocoben
aHATM3UPOBATH U
WHTEPIPETUPOBAThH
Pe3yNIbTaThl XUMHUYECKUX
IKCIIEPUMEHTOB,
HaOJIFONEHUH 1 N3MEpEeHU

AHamM3upyeT pe3yNbTaThl SKCIICPUMEHTOB, HAOIIOICHHH,
U3MepeHHi U GopMyIHpyeT 000CHOBAHHBIC BBIBOJIBI

OIIK-2 Cnocoben
MTPOBOJIUTH C COOTIOICHUEM
HOPM TEXHUKH
0€30IMaCHOCTH XUMUYCCKUH
9KCTIEPUMEHT, BKITIOUast
CHHTE3, aHAJIN3, U3yUCHUE
CTPYKTYPBI H CBOWCTB
BEIIIECTB U MAaTePHAJIOB,
HCCIIEIOBAHMUE MPOIECCOB C
HX y4acTHEM

OCYH_ICCTBJ'IHGT XI/IMI/I‘leCKI/IﬁSKCHepI/IMCHT M0 H3Yy4YCHUIO
XUMUYCCKHX SIBICHUU H mponeccoB, CoCtaBa u CBOICTB
HCOPraHNYCCKUX BCUICCTB

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CnocobGeH aHanmu3upoBaTb W HWHTEPHPETHPOBATH PE3YJIBTaThl XUMHUYECKHUX
AKCIIEPUMEHTOB, HAOTIOACHUI 1 M3MEPEHUI

Ne HaumenoBanue dopma oOyyeHus
n/n JIMCITUTUINH
on C,Z[CJ'ISIIOH_I;/IX Ounias




WVIV/M YTV YLLULYIOA P DIV

CBA3U

—

AHanmutuueckas + | +
XUMUSA

2 |brnoxumus +

3| KomtonaHas XuMus +

4 | TexHoyorn4eckast +
MIPaKTHKA

5 [Ddusnueckasg xumusa + |+ | +

OIIK-2 CnocobeH TmNpOBOAUTH C COONIOJEHUEM HOPM TEXHHUKH O€30MacHOCTH
XUMHYCCKHI SKCIIEPUMEHT, BKJIIOYAs CHUHTE3, aHAJIU3, M3YYCHHE CTPYKTYpPhl U CBOWCTB
BEIICCTB U MaTEPHAJIOB, HCCIICIOBAHKE MTPOIIECCOB C MX YUYACTHEM

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OTIPEICIISIIOITIX OuHast
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 3 4 5 6
1 |[ApanmuTHdeckas + | +
XHUMUS
2 {O3HaKoMuUTEIbHAS +
MPaKTHKA
3 |Opraandeckast XMHS + | +
4 |TexHoJIOTHYECKAS +
MPaKTHKA

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:

HucuumuinHa — «Heopranuueckass XuMUs»  OTHOCHTCA K 4YacTH, (OpPMHpPYEeMOW  y4aCTHUKaMHU
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

Hucuunmnna «Heopranmdeckast XuMusi» u3ydaercs B 1, 2, 3 cemecrtpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM gucHuIuIMHLL: 13 3.€.
Ounas: 13 3.e.

Bun yueOHo# paboTh (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 468
KonrakTHast pabora 256
Jlexmm (Jlextmm) 112
JlaGoparopnsie (J1ab. pab.) 96
[Tpaktuueckue (IIpakr. pab.) 48
CamocrosrenbHas padota (CP) 140
DK3aMeH 72
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoMU DOpMBI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex | JIa6 |IIpa | CP
UM | . | KT
pab. |pab.
O|]0O0 |0 ]|O




1 cemectp

1 OcHOBHBIE BelnonHenue u
XUMHUYECKHE 3aIuTa
MOHSATHUS U 4 | 8 4 J1a00paTOPHBIX
CTEXHOMETPUICCKHE pabor.
3aKOHBI

2 Crpoenue aroma 6 i 6 Pabora Ha

ceMuHape

3 [Tepunonnueckuit Pabora Ha
3aKOH. 6 6 CEMUHape;
[Tepuoguueckue i KonnmokBuym (Tema
byHKIIIN 2-3)

4 XUMUYECKas CB3b. paboTa Ha ceMHHape
MexmonekynspHoe | 6 - 6
B3aHUMOJIENCTBHE

5 KommnuekcHbie Brimoninenue u
COCIMHEHHUS 3aImmTa

6 | 4 6 1a00paTOPHBIX
pabot; Konnoksuym
(Tema 4-5)

6 DHepreTuka Brimonnenue u
XUMHYECKHIX 4 | 2 6 3aImmTa
peakuui 1a00paTOPHBIX

pabor

7 CKOpOCTh peaKiuu. Brinmonnenue u
XUMHYECKOE 4 4 6 3alIuTa
paBHOBECHUE 1a00paTOPHBIX

pabor

8 PactBopsl. Teopus Brinonnenue u
ANEKTPOIUTUYECKOU 3alIuTa
JUCCOLAUU 6 | 8 6 1a00paTOPHBIX

pabort; Pemenue
3a1a4

9 OKHCIUTENBEHO-BOCC Brinmonnenue u
TaHOBUTEJIbHbBIC 6 | 6 6 3aImmTa
IIPOLIECCHI 1a00paTOPHBIX

pabor
2 cemectp

10 Bonopoxn. p- Brimonnenue u
anemeHnTs! VII-IVA 3aInTa
rpynmn. DIeMeHTbI 1ab0opaTOpHBIX
VIIIA rpymisr. pabor;

3 | 32 44 KonTponbHbIii cpe3
- KOJIJIOKBUYM
BOAOPO/. DIEMEHTHI
7A u 6A, 4A u 5A
MOATPYIII U UX
COETMHEHUS

3 cemecTp




11 p-OJIEMEHTHI Brinonnenue u
[II-rpynmer. 3ammra
s-OnemenTsl [-11 n1abopaTopHBIX
rpym. 16 | 16 | - | 22 | palort; Pemenue
3ajad;
JIOKJIa/I-IIPE3CHTAIN
o

12 d-Dnementst [-VIII Brimonnenue u
rpymi. f-2neMeHThI 3almTa
1a00paTOPHBIX
pabor;
KoHTpomnpHBIi cpes-
16 [ 16 | - | 22 KOJJIOKBUYM
«OIEeMEHTBI
MOOOYHBIX
HOATPYTIID»;
KonrtponbpHas
pabora

Tema 1. OcHOBHBIE XUMHYECKHE MOHATHSA U cTexuomerpuueckue 3akonbl (OIIK-1)
Jlexknus.

OcHoBHbIE NOHATUSA XMUMHUHU. AToM. Monekyna. XumMudeckuil 31eMeHT. M30TONMHBIM cOCTaB XMMHUYECKHUX
aneMeHToB. [IpocToe U ciioKHOE BEIEeCTBO. XMMHYECKUN IKBUBAJICHT.

OCHOBHbBIE THUIBI CTPYKTYp HEOPraHMYECKUX COEAMHEHHH. (OCHOBHBIE CTEXMOMETPUYECKHE 3AKOHBI.
Hecrexnomerpuueckue COeIMHEHNUS

IIpakTH4eckoe 3aHATHE.
Pemenue 3aaa4 u ynpaskHeHH.
Coaep:xanue:
1. Mogb. DKBHUBAJIEHT, YKBUBAJICHTHBIC MACCHI.
2. I'a30BBIC 3aKOHBI.
3. OnpenesieHUE aTOMHBIX U MOJIEKYJISIPHBIX Macc
4. Xumuyeckue GopMyJbl, pacyeT Mo XUMUIECKUM (HOopMyIiaM U ypaBHEHUSIM
TumnoBble 3a1aHUA:
1.OnpenennTs 4uciIio MOJb SKBUBAJICHTOB MeTailia, coaepsxkaiierocs B 40 r Ca.

2. TpexBajeHTHBII 3JIeMEHT o00Opa3zyeT okcup, conepxkammii 68,90 % wmac. kucnopoaa. Beraucnuth
MOJISIPHYIO MacCy SKBHBAJIEHTA 3JIEMEHTa U Ha3BaTh AJIEMEHT.

4. Ha BoccTraHoBieHue 7,2 T oKkcuaa norpedoBanocs 2,24 1 BOAOPOAA, U3MEPEHHOTO Npu H.y. Paccunrarp
MOJISIPHBIE MacChl KBUBAJICHTOB OKCHJIa U METaJla.

JlaGopaTopHbie padoThbI.
Jlabopartopnas pa6ora 1.1. «IIpnemsbl 1 MeToABI PA60THI B XUMH4YECKOI J1a0opaTopum»

[enb paboThI — OCBOEHUE MPOCTEUIINX CITOCOOOB OYMCTKH BEIIECTB: (PUIBTPOBaHMUS, IEPETOHKH, BOSTOHKH
U TIepEeKpUCTAITU3ALINH.

Conep:kanue.

OmnpIT 1. YcTanoBneHHE CoAepKaHUS KPUCTAIUTU3AIMOHHON BOABI B KPUCTAIUIOTHApPATaX U UX GopMy
OmnpiT 2. OnpegeneHne MacCoBOM 101U XJIOPUIA HAaTPUS B €T0 CMECH C TIECKOM.

JlaGoparopHasi paboral.2. OuncTKAa PAaCTBOPHMBIX COJIei METOAOM NEPEeKPHCTAIN3ANNT
OmnpiT. OuncTKa XJI0pua Kaius oT nmpuMecH xjiopuaa sxenesa (I111).

JlabopaTopHas patora 1.3. OnpeaeseHue MOJSAPHOH MacChl IKBUBAJIEHTA MATHUS METOA0M
BbITECHEHUSI.



[{enb pabGOTHI — 3HAKOMCTBO € IPOCTEHIIIMM SKCIIEPUMEHTATBLHBIM METOZIOM OTIPEICTICHIS SKBUBAICHTHOMN U
aTOMHOMU MacChl DJIEMEHTA.

JlaGopaTopHasi padora 1.4. OnpenesieHre OTHOCUTEJIbHON MOJIEKYJISIPHOI MacChl OKCH/IA yIJIepoaa
av).

Ienb paboThI — OCBOEHUE METOJIOB OIpeIeTICHHSI MOJIIPHOM Macchl ra3000pa3HOro BEIIeCTBa Ha IpUMeEpe
yriekucioro rasza (okcuaa yriuepona (IV)).

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1) IToaroroBka K TeKymeMy KOHTPOJIO, MPOpadboTaTh TEOPETUUCCKHUI MaTepra: KOHCTICKTHI JIEKIIHH,
pPEKOMEHAYEMYIO JINTEPATYPY.

2) IIOATOTOBUTL HOOKJIA (HPGSCHTaHI/I}O) OT JIMIa BbIAAOIHUXCS YUYCHBIX-XHUMHUKOB O COICPIKAHUA HX
OKCIICPUMCHTOB U BayKHEHIITNX OTKpBITI/II\/'I

3) TecT 11 CAaMOKOHTPOJISl TUTIOBBIE BOIIPOCHI TECTA!

1. Kakue 3HaueHMs TeMIiepaTyphl U JaBICHUS COOTBETCTBYIOT HOPMAIBHBIM YCIIOBHSIM JIJISl Ta30B
(a) t=25°C, P =760 mm.pT.CT;

(6)t=0°C, P=1,013 105 Ila;

() t=0°C, P =760 MmM.pT.CT;

(r)t=25°C,P=1,013 105Ila

2. MaccoBoe 4Hciio aToMa MOKa3bIBaeT. . .

(a) maccy aroma B a.e.M; (0) 3apsn smapa; (B) YMCIO MPOTOHOB U HEUTPOHOB; (T) OTHOCUTEIHHYIO aTOMHYIO
Maccy.

3. M3oTonbl OTIAMYArOTCS MO:

(a) yncy HEUTPOHOB;

(0) 3apsmy siapa;

(B) uMCITy DJIEKTPOHOB;

(T) HUYEeM HE OTIIMYAIOTCS APYT OT JIpyra.

Tema 2. Ctpoenne atoma (OIIK-1)
Jlexknus.

CocraB spa aroma. M3otonsl u m3o0apbl. PaguoakTHUBHBIE 3JIEMEHTHI W WX pacmaj. MckyccTBeHHas
paavoaKkTUBHOCTB. [IOHATHE O AAEPHBIX peakuusix. DHEPrUs aTOMHOIO siipa U €€ ucroib3oBanue. [lonsarue
0 paJMalMOHHO-XMMHUYECKUX peakuusx. OcoOEHHOCTH XMMHMU PaJAMOAKTHBHBIX 3J1eMEHTOB. Peakuuu c
y4aCTHEM MEYEHBIX aTOMOB.

Hcropust pa3sBuTus MIPEACTABICHUM O CTpoeHUH aroma. Teopus bopa.
BosHoBas Teopus cTpoeHus aroma. J[BolicTBeHHas MpUpoaa dIeKTpoHa. [[puHIMI HeonpeaeIeHHOCTH.

[Tonsatue 00 >MEKTPOHHOM oOJiake. DJIEKTPOHHAs IUIOTHOCTh. PamuanbHOe pacmpeneneHue 3JIeKTPOHHOM
IUIOTHOCTH OKOJIO $i[pa aToMa BOJOPO/a B OCHOBHOM M BO30Y)KJICHHOM cOCTOsSHHSX. [loHsATHE O pamumyce
aromMa. KBaHTOBBIE UMClIa KaK XapaKTEPHCTUKU COCTOSHHUS 3JEKTPOHA B aroMe. s-, p-, d-, f-amekTpoHsI.
[ToHATHS: SHEPreTUYECKUI ypOBEHb, MOIYyPOBEHb, IEKTPOHHBIA CIIOW, JIEKTPOHHAs 000JI0YKa, aTOMHas
opoutans (AO). Ilpunmun Ilaynn u eMKOCTh 3NEKTpoHHBIX oOomouek. IIpaBuno XyHma u mopsaok
3aMOJTHEHUS! aTOMHBIX opOuTaneil. CTpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB.

[Tonsitue 06 3ppexTrBHOM 3apse sapa aroMa. DKpaHUPOBAHKE 3apsia JICKTPOHAMMU.
IIpakTH4eckoe 3aHATHE.

1. Pemrenue 3ana4 v ynpaxHeHUN

IIpuMeps! TUIIOBBIX 3a4aHUI:

1. Hanmumure snektpoHHyio GopMyiny atoma TexHerus. CKOJIbKO AJIEKTPOHOB HAaXOAuTCs Ha d-OAypOBHE
MPEANOCIETHErO AIEKTPOHHOTO c10si? K KakoMy 3JIEKTPOHHOMY CEMEUCTBY OTHOCHUTCS DJIIEMEHT?

2. CTpyKTypBl TOCJIEIHETO CII0SI KAKUX DJIEMEHTOB M300pakeHbl: a) 2s22p3; 0) 3s23pl; B) 3d54s2; r) 5527



3. Haiitu uucno opOurtaneii, onpeneneHHoe CIeayonM dHepreTuueckuM cocrosauem: 51, 2s, 3d, 4p.
OnpenenuTs MaKCUMAIbHOE YUCIIO AIEKTPOHOB, XapaKTEPHU3YIOIINXCS STUMU YHEPTETHYECKUMHU
COCTOSIHUSIMH.

2. CemuHnap «CtpoeHue aroma

1. 1300pa3uTh 3MEKTPOHHOE CTPOCHUE aTOMa € TIOPSIIKOBBIM HOMepoM Ne_ (BOTIPOC JuIsl KaXI0TO
CTYJIEHTA MO 3aJJaHUI0 IPENO1aBaTels).

2. DKCnepuMEeHTaIbHOE 000CHOBAHKE TIPE/ICTABICHUI 00 aTOMe KaK CIOKHOW CHCTEME:

a) OTKPBITHE JIEKTPOHA (3apsia Macca JIEKTPOHA);

0) paaroakTUBHOCTh. OCHOBHBIE XapaKTEPUCTUKHU O, [3-, Y- U3ITyUCHHUS,;

B) yU€HbIE IEPBOOTKPHIBATEIH 3JIEKTPOHA, PaAMOAKTUBHOCTH.

3. Mogens aroma Tomcona. OnbiTel Pezepdopaa no paccesnuto a-yactuil. [ImanerapHas Mozaess atoma, ee
pazBurue. M300pa3uts Mozens atoma 1o Pezepdopay ¢ mopsinkoBeiM HoMepoM Ne  (TI0 3aJIaHUIO
IIPETOAABATENS).

4. Teopus cBeTa U IJIaHETapHAst MOJICNIb aTOMa:

a) ypaBHeHue M. [lnaHka, KBaHTHI.

0) seenne porodrddexra, 0ObICHEHHE eT0 DUHIITCHHOM;

B) KOPITyCKYJISIPHO-BOJIHOBOM Jyalu3M H3IIyU€HUs; SKCIEpUMEHTaNbHOE NoATBepkIAeHHE ((PoTorddexT,
mudpaxius, nateppepenius). KopmyckynspHo-BOIHOBOH Jayanu3M (OTOHOB.

5. Teopus aroma Bomopona o H. bopy:

a) UCXOJHBIE MPE/ICTABICHHUS;

6) nocrynatsl H. bopa;

B) oOBsicHeHHEe mpoTuBOopeunii Teopun Pesepdpopna H. bopom 00 ycroitumBoCcTH atomMa, JTUHEHYATOCTH
CIIEKTpA.

6. CriekTpajbpHbIE CepUH aTromMa Bojopoaa. MxX pacyuer u skcnepuMeHTAIbHOE OATBEPKACHUE. DOPMYITBI
JUIS pacueTa pajguyca OpOUTHI, SHEPTUU AIEKTPOHA, YACTOTHI U3ITYUCHHUS.

7. HoctounctBa u Hepoctatku H. bopa. Pazsutue Teopun 3ommepdensaom u 3eeMaHoM.

8. IlepBoHauanbHbIE NPEACTABICHUS KBAHTOBON MEXAHUKHU:

a) ypaBHeHue nie bpoitns;

0) KOpITyCKYJISIPHO-BOJIHOBOM Jyaslu3M 3JIEKTPOHA;

B) MIPUHIUTI HeonpeaeraeHHocTH B. Teitzenbepra.

9. Ypauenue 3. lllpenunrepa. Ananu3 ypaBHeHnus. Bonnosas gynkius. [lonstie 06 snexkTpoHHON 001ake
Y TPAaHUYHOH IIOBEPXHOCTH.

10. KBanroBsle yucna. [1aBHOe 1 opOUTaIbHOE KBAHTOBOE YHCIIO.
11. MarautHO€ KBaHTOBOE 4K CI0. CIIUH AeKTpoHa. PU3NYECKUN CMBICI KBAHTOBBIX YHUCET.

12. Atromuble opOuTanu. Bug atoMHBIX opOHTaneii: s, px, py, pz, dxy, dxz, dx2-y2, dz2. Paguanbhoe
pacrpeiesieHue NEeKTPOHHON TNIOTHOCTH.

13. MHoroanekTpoHHble aTroMbl. CoBpeMEHHasi MOAEIb 3JIEKTPOHHOTO CTPOEHHUS aToMa (TpH NpUHIUIA
3aCeJIeHus JIEeKTPOHAMU OpOuTallell: MPUHIMIT HauMeHbIIel sHepruu, npunuun [laynu, [Ipasuno ['ynna).
[TpaBuna KneukoBckoro, 0ObsICHUTH Ha MIPUMEpaXx.

6. Ctpoenue sapa aroma. [Ipotonsl, HeUTpoHBI. [IpOTOHHO-HEUTPOHHAS MOZIENIb CTPOCHUS aToMa.

7. PannoaxtuBHelii pacniaa. Ilepuon momypacnaza. a- pacnan, - pacnas, 371€KTPOHHBIN 3aXBaT,
CIIOHTaHHOE JeneHue saapa. [Ipasuiia cMemeHus.

8. Snepubie peakuuu. VIcKyccTBeHHash paJuOaKTUBHOCTb. MedueHble aroMmbl, UX NpuMeHeHue. M3oromsl,
n300apHl.

JlaboparopHbie padoThbI.
He npenycmorpena

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. ITonroroBka k komtokBuyMy Nel «Ctpoenue aroma. 113 u I1C»
2. IloaroToBUTH OTBETHI HA BOMPOCHI:



2.1. Yo Takoe arom? 13 uero on coctout? Uto Takoe MmaccoBoe unciao? YTo Takoe paguoaKTUBHOCTb U
nepuon nonypacnana? [Ipusennure npuMep peakimy painoakTUBHOTO paclaja.

2.2. YT0 Takoe KBaHTOBBIE YKCJIA, KAKNE 3HAUEHUSI OHU IPUHUMAIOT U KaKHE CBOMCTBA ONPEIEIIAIOT?

2.3. JlaiiTe omnpenenieHne MOHATHIO «OpOuTanb». KakuMu KBaHTOBBIMHU YHCIIAMH TTOJTHOCTHIO OTIPEIEIISETCS
opOuTah M DJIEKTPOHBI HA HEW?

2.4. Kak n3MeHsIeTCsl OTHOCUTEIbHAS SHEPTHs OpOUTae, B ueM cMbIci npapmiia KiieakoBckoro?

2.5. Yo onpenensercs npunuunoM Iaynu u npaBunamu Xynaa? [IpuBennure 31eKTpOHHYIO
koH(purypanuto S, Cr, Ge, Br, Rb, Ti3+, Fe3+, P3+, HaunHast OT mpeIecTBYIOIETo 0J1aropoIHoro rasa.

3. Tect 119 CaMOKOHTPOJISL.
TunoBble BONPOCHI TECTA:

1) Kakoe MakcumanbHOE YUCIIO0 FIEKTPOHOB MOXKET COICPKATh aTOM B 3JIEKTPOHHOM CJIO€ C TJIaBHBIM
KBAHTOBBIM YHCJIOM h = 4

(a) 16
(0) 8
(B) 32
(r) 4
2). Kaxoli momypoBeHb 3aM0JIHAETCS B aTOMax MOciie MOIypOBHS 5
(a) 5p
(0) 4d
(B) 5f
(r) 3p
3. B xakoMm u3 cirydaeB opOUTaIN TIEPEUNCIICHBI B MIOPSIKE YMEHBIIICHHUS UX SHEPTHH?
(a) 3s, 3p, 3d
(6) 2s, 2p, 2d
() 4d, 4p, 4s
(r) 5s, 5p, 5d
Tema 3. Ilepuonuueckuii 3akoH. [lepuonnueckue pynkuun (OIIK-1)
Jlekumus.

[Tepuonnueckuit 3akoH. Ilepmommueckas cuctema. OCOOEHHOCTH 3amMOIHEHUS AJIEKTPOHAMH aTOMHBIX
opOutaneit u GopMUpPOBaHUE TMEPHOIOB. S-, p-, d-, f-d3IEMEHTHI W MX PACMOJIOKEHHE B TEPHUOIUUYECKOMN
cucteme. I'pynmel. [lepuonsl. InmaBHBle M MOOOYHBIE MOATPYIIIBIL. [paHUIBI TMEPUOAUUYECKONH CHCTEMBI.
Paznuuanbie hopMbl TaOIUIT TEPUOTUIECKON CHCTEMBI.

[TeproguunocTh CBOMCTB aroMOB. Pagmycesl aToMOB ¥ MOHOB. MoHM3alMOHHBIE MOTEeHIMaIbl. CpoicTBO K
aekTpoHy. [loHsATHE 00 ANEKTPOOTPHUIATEILHOCTH 3JeMEHTOB. [lepHoIuYHOCT, XMMHUYECKUX CBOMWCTB
AJIEMEHTOB, ITPOCTHIX BEIIECTB U XUMUYECKUX COCAMHEHUM.

IIpakTH4eckoe 3aHATHE.
1.Pemenue 3a1a4 v ynpasKHeHH .
[IpuMep TUIOBBIX 3aJaHU.
1. B cooTBeTcTBHU C BapUaHTOM 3aJaHUs 7S 3JeMeHTa (0 3a/1aHHUI0 MTPEToAaBaTesl):
- OIPENENIUTE MECTO AJIEMEHTA B nnepruognyeckon cucreme /. . MeHeneeBa 1 Ha30BUTE DIIEMEHT;
- 3aMMIIUTE MOJHYIO IEKTPOHHYI0 (OpMYITy aToMa U ONPEAETIUTE IIEKTPOHHOE CEMENCTBO IEMEHTA;

- n300pa3uTe PHEPreTHUECKYIO TUarpaMMy pPacIlOIOKEHUs DJICKTPOHOB IO YPOBHSM M MOJYPOBHSAM H
OINPEJEIIUTE BCE BO3ZMOKHBIE CTEIICHU OKUCIICHUS DIIEMEHTA,

- HanmumuTe (GOpMYJbl OKCHJOB M THIPOKCHIOB IEMEHTA M OXapaKTEPU3YHTEe MX KHUCIOTHO-OCHOBHBIC
CBOICTBA;

- JaiiTe CPaBHUTEIBHYIO XapaKTEPUCTUKY (PU3NUECKUX U XUMHUECKUX CBOMCTB MPOCTHIX BEIIECTB.

2. VkaxuTe, Kak B 3aJaHHOM PSSOy DJIEMEHTOB B COOTBETCTBHM C BApUAHTOM 3aJaHUS H3MEHSIOTCA
(YBENIMUYMBAIOTCS, YMEHBIIAIOTCS WA HE U3MEHSIOTCS):

- 3aps sipa aToMa;
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- YHCJIO BAJICHTHBIX 3JICKTPOHOB, B TOM YKCJIE HECIIAPEHHBIX JJIEKTPOHOB;
- YUCJIO DHEPTETUYECKUX YPOBHEH;
- panuyc aroma;
- DHEPrus HOHMU3ALMH U DHEPTHs CPOJCTBA K 3JIEKTPOHY;
- O20 (oTHOCHUTENBHAS NEKTPOOTPHUIATEIEHOCTD) M CIOCOOHOCTH MPUHUMATD AJIEKTPOHBI;
- METAJUIMYECKHUE U HEMETAJNINYECKUE CBOKUCTBA;
- OKHMCJIUTEIILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA;
- BBICHIAS TTOJIOKUTENbHAS CTEIIEHb OKUCIICHUS;
- (hopMyIbI OKCHIIOB U UX KHUCIIOTHO-OCHOBHOM XapakTep;
- (hopMyIIBI COOTBETCTBYIOIIMX I'MIPOKCUIOB U UX KUCIOTHO-OCHOBHOM XapakTep.
2. Cemunap «Ilepnonnyeckuii 3aKoH 1 nepuoandeckas cucrema JI.M. MengesneeBa».
Bomnpocskl k cemuHapy.
1. Ilepuoanueckuii 3akoH [[.M1. MenneneeBa u ctpoerue aroMa. OObsCHEHHE CYIIIHOCTH MEPUOTUYHOCTH HA
puMepax.
2. Pa3zButne u o0ocHOBaHME nepuoanyeckoro 3akoHa JI.11. MenzaeneeBa. PeHTTeHOBCKHE CIIEKTPBI. 3aKOH
Mosznu, ero 3Hauenue. CoBpeMeHHast (opMynupoOBKa NEPUOAMYECKOTO 3aKOHA.

3. Ilepuognueckue GpyHkuu. [loTeHnnan HOHU3aUH, IEKTPOHHOE CTPOCHUE aToMa, MEPUOTNIECKUN
3aKOH.

4. CpoACTBO K 3JIEKTPOHY. DIEKTPOOTPULIATENBHOCTh. OTHOCUTENIbHAS 3JIEKTPOOTPULIATEHHOCTD.

5. Pagnycel aroMoB 1 HOHOB (3¢eKTUBHBIE U OPOUTANIbHBIE), IEPUOAMYECKAsI CUCTEMA U DJIEKTPOHHOE
CTPOCHHE aToMa.

JlaGopaTopHbie padoThbI.
He mpenycmorpena

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. ITonroroBka k koiokBuyMy Ne. 1 «Ctpoenue aroma. I13 u I1C»
2. TecT ayist CAMOKOHTPOJISL.
Turnosbie BONPOCHI:
1) Ykaxxute puznueckuii CMBICI HOMEpa TPYIIIHI
(a) OH paBeH UNCITy PHEPIETUYECKUX YPOBHEN B aTOME
(6) yxaspIBaeT 00111€€ YUCIIO AIEKTPOHOB B aTOME
(B) yKa3bIBaET YMCIIO JIEKTPOHOB, KOTOPBIE MOTYT y4acTBOBATh B 00Pa30BaHUN XUMUYECKUX CBSI3Ei
(T) XapakTepusyeT CHOCOOHOCTh OT/IaBaTh U MMPUHUMATH DJIEKTPOHBI
2) Kak paauyc aroma BIUSET Ha CBSA3b BHEIIHUX JJIEKTPOHOB C SAPOM?
(a) He BrUsET
(0) uem GoJble pagnyc aToMa, TeM ciadee yAep:KUBAIOTCS BHEITHHUE SJICKTPOHbI
(B) uem OoutbIlle panyc aToMa, TeM CHIIbHEE YICPKUBAIOTCS BHEITHUE DJICKTPOHBI
(T) paguyc aToma BIUSIET HA CBS3b BHEIIHUX JIEKTPOHOB C SPOM TOJIBKO Y d — 27IEeMEHTOB
3) B onHOM mIepuojie HAXOAATCS SJIEMEHTHI. ..
(a) co CXOHBIMU XUMHUYECKUMH CBOMCTBAMU
(6) ¢ omMHAKOBOW PHEPTUEH NOHHU3AITUN
(B) C OIMHAKOBBIM CPOJICTBOM K BIIEKTPOHY
(T) C OMMHAKOBBIM YHCIIOM SHEPTETHUECKUX YPOBHEH

Tema 4. Xumuueckasi cBszb. MexmosiekyaspHoe s3anmoneiictsue (OIIK-1)
Jlexknus.

OcHoBHBIE OCOOEHHOCTH XMMHUYECKOTO B3aMMOICHCTBHS M MEXaHHU3M OOpa30BaHUS XUMHUYECKON CBS3H.
HaceimmaemMocTs 1 HampaBJIEHHOCTh XMMUYECKOM CBsi3u. KBaHTOBOMEXaHMYEeCKas TPAaKTOBKAa MEXaHHM3Ma
00pa30BaHUs CBS3U B MOJIEKYIIE BOIOPO/IA.



OCHOBHBIE THUIBI XMMUYECKOM CBSI3M: KOBAJICHTHAsl, MOHHas, MeTaynyeckas. OCHOBHbBIEC MOJIOKECHUS

teopun BaneHTHBIX cBsizel (BC). OcobGeHHOCTH 00pa3oBaHUs CBSA3CH MO JOHOPHO-AKIENTOPHOMY

MexaHu3My. MHOTOLIEHTPOBAasi CBS3b.

BaneHTHOCTh XMMHUYECKHX 3JieMeHTOB. KoOpIuHAIIMOHHOE YHCIIO XWMHUYECKH CBSI3aHHOTO aToMa Kak

XapaKTepUCTHKA, JIOTMOJHSIIOMIAsi BaJleHTHOCTh. OAMHOYHBIE W KpaTHble CBs3U. [I- u [l-cBs3UM -

Pa3HOBUAHOCTH KOBaJICHTHBIX U MOJSPHBIX cBsi3eil. KonnuecTBEeHHbIE XapaKTEPUCTUKU XUMHUUECKUX CBA3EH

(TOpsAIOK, PHEPTHUs, JUIMHA, BAJCHTHBIA YyTOJ, CTENEHb MOHHOCTH). DG EKTHUBHBIC 3apsabl XUMHUYECKH

CBSI3aHHBIX aTOMOB U CTENEHb MOHHOCTH CBs3H. J[MMONBHBIN MOMeHT cBsizu. KoHuenius rubpuan3anuu

aTOMHBIX OpOHTallel U NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKY]l M HMOHOB. BiusiHue OTTanKuBaHUA

AIIEKTPOHHBIX Map Ha MPOCTPAHCTBEHHYIO KOHPUTYPaALIUIO MOJIEKYJI.

Jlokanu3oBaHHbIE U JENOKAJIW30BaHHBIE CBA3U. Jlenokanmuzanus [J-37€KTPOHHON IJIOTHOCTH B MOJIEKYIIE

OeH3omna, rpaduTe, HOHAX KUCIOPOJCOAEPKAIMX HEOPTAHUYECKUX KUCIIOT.

Teopuss wmonekynsapubix opoutaneii (MO). OcHoBHble mnojoxeHuss teopuu MO. DHepreTuueckas

nuarpamma. CasizpiBaronme U paspoixisitomme MO. Duepretudeckue auarpamMmmbl MO IBYyXaTOMHBIX

MOJIEKYJI AIEMEHTOB 2-10 nepuoaa. [ - u [ -MO. OTHOcUTENbHAs YCTOMYUBOCTh IBYXaTOMHBIX MOJICKYJ U

cooTBeTCTBYIOMMX HOHOB. CpaBHeHue Teopuii BC u MO.

Cunbl  Ban-nep-Baansca. OpueHTallMOHHOE, WHIYKIIMOHHOE W JMCHEPCUOHHOE B3aMMOJICHCTBUS.

Bonoponnas cBsi3b.

Kpucrannuueckoe coctosHue BemiecTBa. MakTopbl, ONpPENENAIONINE TEMIEpaTypy IUJIaBICHUS HOHHBIX,

aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJJIOB.

3aBUCUMOCTh  (PU3WYECKMX CBOMCTB BEIIECTB C MOJICKYJISIPHOW  CTPYKTYpOM OT  Xapakrepa

MEXMOJIEKYISIPHOTO B3auMoeicTBUs. TemmepaTypbl IUIaBJICHHUS M KHUIIEHUS B PSAax BEIIECTB CXOAHOTO

cocTaBa, OOpa30BaHHBIX OAJIEMEHTAMU OJHOW moArpynmnbl. TemnoTel (a3oBBIX MepexonoB. BnusHue

BOJIOPOJTHOM CBS3M Ha (PM3MUECKHE CBOMCTBA BEIIECTB C MOJICKYJSIPHOU CTPYKTypoit. O61re 0coOeHHOCTH

(bu3MYECKUX CBOMCTB MOJIEKYJISIPHBIX KPUCTAJUIOB B CPABHEHUU C HMOHHBIMHU M aTOMHBIMU KPUCTaJJIAMHU.
IIpakTnyeckoe 3ansATHE.

Cemunap «XuMn4eckas cBsib. BajleHTHOCTBY.

1. OcHOBHBIE XapaKTEpUCTUKH XUMHUYECKOW CBSA3M: JIMHA, HHEPrUs, HANpPaBICHHOCTb, MOJSPHOCTb U

MOJISIPU3YEMOCTh. THUIIBI XMMHUECKOM CBSI3U, UX KpaTKas XapaKTepUCTUKA.

2. OCHOBHBIE TTOJIOKEHHS MeTOoa BaleHTHBIX cBsizeil (BC). Mi3mMeHeHune sHepruu pu 00pa3oBaHUU CBSI3H.

3. OObsiCHEHHE HACHIIIIAEMOCTH KOBAJICHTHOU CBs3H. KpaTHOCTH CBsi3H. JJOHOPHO-aKIIENTOPHBIA MEXaHU3M

00pa3oBaHMs KOBAJICHTHOU CBSI3U.

4. HamrpaBlneHHOCTh KOBAJICHTHOU CBSI3U. S-, P- U d-CUMMETpHUS MTEPEKPHIBAHUSI.

5. 'mOpuan3zanust arToMHBIX opOuTaneil. CBA3b MEXAY CTPYKTYPOUH MOJIEKYJ M TUIIOM THOPHUIA3AITHH.

6. BajleHTHOCTh XUMHUECKHUX 3JIEMEHTOB. Pa3BUTHE NOHATHS Bal€HTHOCTH. Pa3uuHble TPaKTOBKH

BaJICHTHOCTHU. BaneHTHOCTH ¢ nmo3uniuii Teopun BC. BaneHtHoCTs 8, p, d, f- anemenTos. [locTosiHHas 1

MEpEMEHHAs BaJIE€HTHOCTh. [[oHATHE O BaJICHTHOM M KOOPAMHALMOHHOW HACBIILIEHHOCTU. BaneHTHOCTD U

CTENEHb OKUCIICHUSI.

7. Henocrarku Metona BC u ocHoBHEBIE monokenus metoga MO.

8. Tumsr MO. TlocnenoBaTenbHOCTh YBEIUYEHUSI YHEPTUN MOJICKYISIPHBIX opouTaneit. KpatHocTs CBs3M €

no3unm Mmetona MO.

9. O0bsicuenue cBoicTB Monekyn H2+, H2, He2+ u He2.

10. CoiictBa monekyn Li2, Be2, N2, N2+, 02+, O2 u F2 Ha 0CHOBE HX DIIEKTPOHHOTO CTPOCHHS.

11. CroiictBa momnekyn CO (B cpaBuenuu ¢ N2), NO (B cpaBaernu ¢ NO+ u NO-) u CN- (B cpaBHEHUHU C

CN).

12. TlomgpHOCTP W MOJSAPU3YEMOCTh CBSI3U. JIMMOJBbHBIA MOMEHT CBSI3M M MOJEKYJIBl B IIEJIOM.

DNeKTPOOTPHULIATEIHHOCTD AIEMEHTOB.

13. Jlokanu3oBaHHBIE W JI€JIOKAJIM30BAHHBIC CBA3U. Tpex- M MHOTOIEHTPOBBIE CBSI3U. [lemokamu3zanus

AIIEKTPOHHOM IJIOTHOCTH B MOJIEKyle OeH30a, rpaduTe, HOHAX KHCIOPOJCOAEPKAIIMX HEOPraHUYECKUX

kucioT (KHK). IIpoctpancTBerHHass koHUTypamuss MOJEKYJI ¥ MOHOB KHUCIOPOACOACPIKAITUX MOJICKYT U
nonos KHK.
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14. Vonnas cBs3b. CTpoeHHE U CBOWCTBA MOHHBIX coeluHEHUN. CTeneHb MOHHOCTH CBS3M KaK (DYHKIUS
Pa3HOCTH 3JIEKTPOOTPHULIATENIbHOCTENH. DPPEKTUBHBIEC 3apsAAbl aTOMOB U CTEIIEHb HOHHOCTH CBS3H.

15. Bomopoanasi cBs3b. MexMolneKyssipHble cuitbl Ban-nep-Baanbca. 3aBUCHMOCTD (PM3NYECKHX CBOMCTB
BEILECTB OT XapaKTepa MEKMOJIEKYJISIPHOIO B3aUMOJIECHCTBHYS.

JlaboparopHbie padoThbI.
He npenycmorpena
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. [ToaroToBka K KOJUJIOKBUYMY « XMMHUYeCKas CBSA3b. BaleHTHOCTDHY, UCTIONB3YS JIEKIIMH, PEKOMEHIYEMYO

JUTEPATYyDYy.
2. IloaroroBKka KOHCIIEKTA IO TeMe: MeTajutnuecKasi CBI3b.

3. Tect ana caMOKOHTpOIIsL. TUIOBBIE BOIIPOCHI

1) KoBanenTHas CBSI3b MOXKET 00pa30BBIBATHCSA 32 CUET. ..

(a) PMEeKTPOCTATUIECKOTO MPUTSKCHUS PA3THYHO 3apsHKEHHBIX YACTHI]

(6) oOmKUX >MEKTPOHHBIX TTAP AaTOMOB

(B) B3aUMOJICHCTBHSI TOJIOKUTEIHHO U OTPHUIIATEIHHO 3aPSHKEHHBIX YaCTHUI

(T) B3auMOIEHCTBHSI HETIOJEIICHHOM Maphbl OTHOTO aTOMa U CBOOOIHOM OpOUTAIIM IPYTOro aToMa

2) Ilpu oO6pazoBaHUK XUMUYECKOM CBS3U 3JICKTPOHHAS TNIOTHOCTh MEXY B3aUMOJICHCTBYIOIUMH
aTOMaMH. ..

(a) ymenbiaeTcs

(6) ucuezaer

(B) yBenMuuBaeTcs

(T) HE UBMEHSIETCS

3) Cpenu nepedyrcIeHHBIX HIKE XUMUUYECKHX CBsi3el Hanbosee cinaboil sBrsercs
(a) meTaimyeckas

(6) nonnas

(B) KOBaJIGHTHAS

(r) BaHH — Jiep — BaaJibcoBa

Tema 5. Kommiekcubie coequnenns (OIIK-2)

Jlexknus.
KoopauHaimonHasi ~ HEHACHIIEHHOCTh  aTOMOB M BO3MOXKHOCTH ~ OOpa30BaHUS  KOMILJIEKCHBIX
(KOOpAMHALIMOHHBIX) coeAuHEHUH. (CocTaB KOMIUIEKCHBIX COEIMHEHUH. BHemHsAs u BHYTpEHHsA
KOOpAMHAIMOHHBIE c¢epbl. KaruoHHble, aHMOHHBIE M HEWUTpalbHBIE KOMIUIEKCH. HomeHkmatypa
KOMIUJIEKCHBIX COECUHEHHUM.
Tunuunele KomiekcooOpaszoBarenn. DakTopsl, OMpeneNsIoNue CIOCOOHOCTh aTOMOB U MOHOB BBICTYIATh
B KadecTBe KoMIUlekcooOpas3oBatens. KoopnumHanmMoHHOE 4YMCIIO KOMIUIeKcooOpasoBatens. l3meHenue
KOOPIMHAIIMOHHBIX YMCEJ AaTOMOB 3JEMEHTOB [0 TIpylnaMm Mepuoaudeckoil cucremsl. llonoxenue
3NIEMEHTOB - TUIIMYHBIX KOMIIEKCOOOpa3oBaTeseil B NepuoIMUeCcKOr CHCTEME.
Tunuunele nuranasl. GakTopsl, ONpeAEAIONINE CIIOCOOHOCTh MOJEKY M MOHOB BBICTYNAaTh B KadeCTBE
nurasioB. MOHO- U NOJIUEHTATHBIEC JTUTaH/bI.
XuMHUUYEcKas CBsI3b B KOMIUIEKCHBIX COEAMHEHUSIX M OCOOEHHOCTH HX cTpoeHus. lIpoctpaHcTBeHHas
KOH(UTYypalusi KOMIUIEKCHBIX HMOHOB. ['mOpuam3anusi aTOMHBIX OpOWTanel KOMILIeKCOooOpa3oBareist U
MPOCTPAHCTBEHHAs! KOH(PUTypaIysi KOMIUIEKCHOTO HoHA. [IprMeHeHre KOMIUIEKCHBIX COSIMHEHUH.

IIpakTnyeckoe 3ansATHE.
Pemenue 3a1a4 v ynpaxHEHUM.
Conepxxanue:
1. Homenknarypa u knaccuduxanus KC.
2. PaBHOBEcCHE B pacTBOpax KOMIUIEKCHBIX COeIMHEHU. YcToiunBocTh KC.
3. Paccmotpure ¢ nomompbio teopun BC ,TKII u MMO kommuiekcsl (MO 3aJaHUIO TpenofaBaTelis),
CpPaBHUTE UX CBOMCTBA.



Tunosnle 3a1aHUA:

1) Onpenenute, yeMy paBeH 3apsij KOMIUIEKCHOTO HOHA U CTENIEHb OKUCIIEHUS KOMIUIEKCO0Opa3oBares B
CJIEYIOIIUX COCAMHEHUSIX:

a)Mg[Cul4], 6) [PA(NH3)4]SO4, B) [AI(H20)5C1]Br2.
2. Hanummmre ¢popMyibl CIEAYIONIMX KOMITJIEKCHBIX COEAMHEHHIA:

a) terpanuaHoguammunIiiatuHar (II) xamus, 6) muaUTpoTeTpaakBaamomuHus (II1) 6pomun. B orBere
YKa)KUTE 3apsi KOMIUIEKCHOTO HOHA M KOOPAMHAIMOHHOE YHCIIO0 KOMIUIEKCOO0pa3oBaTels.

3. CocTaBbTe KOOpAUHAMOHHYIO hopmyrny coequHenust NiBr2-5NH3, eciin koopauHAIIMOHHOE YHCIIO
KOMITJIEKCOOOpa3zoBartesisi paBHO 6. B oTBeTe ykaxuTte 3apsj KOMIUIEKCHOTO HOHA.

4) Tlo MeTomy BaJICHTHBIX CBSI3€H MPEICKAKUTE TUT THOPUIN3AIIMHA aTOMHBIX
opOuTaneit KoMIIeKcooOpa3oBaress i reOMETPHUECKYIO (hOpMy CIEAYIOUUX TUAMArHUTHBIX KOMILIEKCOB:
a) karroH quammuHcepeopa(l), rerpanuanonnkkonat(Il)-uon
0) xaruon Terpadpomodocdopa(V), rpunonomepkypar(ll)-non

JlaGopaTopHbie padoThbI.
JlabopaTopHas padora. «KomniekcHbIe COeTUHEHUS»
[Tpubops! u mocyna. 1) Mepusiii umusAp eMkocThio 10 mut. 2) IItatus ¢ mpodupkamu. 3) [openka.
Peakrtussl. 1) unk. 2) Xmopuxa xpoma (II1) CrCI3 x 6H20 (kpucrasisr).
PactBopsl. 1) I'mapokcun natpust NaOH (2 H.). 2) AMMuak Bogusii (2 H.). 3) A3otHas kuciora HNO3 (2
H.). 4) Cynsdun ammonus uiu Harpus (NH4)2S (Na2S) (2 1.). 5) Xmopun 6apus BaCl2 (1 u.). 6) Hutpar
BucmyTa (III) Bi(NO3)2 (0.5 n.). 7) Cynsdar xenesza (II) FeSO4 (0,5 n.). 8) Xnopua xenesa (III) FeC13
(0,5 n.). 9) Kenezoammonuiinsie kBaciibl NH4Fe(SO4)2 (0,5 n.). 10) Uoaun xanus KJ (raceim. u 0,1 H.).
11) T'ekcarmanodeppar (I11) kanusa K3[Fe(CN)6] (0,5 H.). 12) Poganug kanus KSCN (wacemm. u 0,5 H.). 13)
Xnopun kobanera (II) CoCI2 (0,5 n.). 14) Xmopun varpus NaCl (2 #.). 15) Tuocynsdar Hatpus Na2S203
(1 n.). 16) Xmopun memu (IT) CuCl2 (0,5 u.). 18) Hurpat cepedpa AgNO3 (0,1 H.).
Conepxanue
1. O6pa3zoBaHue U TUCCONMALINS COSTUHEHUIN C KOMIUIEKCHBIM KATHOHOM
2. O6pa3oBaHKe U TUCCOLMALINS COSTUHEHUS C KOMIUIEKCHBIM aHHOHOM.
3. Paznuune Mexay IpoCThIMU U KOMIUIEKCHBIMU MOHaMU xene3a I11.
4. ITpoyHOCTBH M pa3pylICHUE KOMIUIEKCHBIX HOHOB.
5. Iuccouuarnus ABOMHOM COMIH.
6. BiisiHue KOHIIEHTpaluy pacTBOpa Ha KOMILUIEKCOOOpa30oBaHUE.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITonroroBka K KOJUIOKBUYMY IO BOITPOCAM

1. OcHOBHBIE MONOKEHNS KOOPINHALMOHHON TEOpUH. XapaKTEPUCTHKA OCHOBHBIX KJIaCCOB KOMITJIEKCHBIX
coennHeHnii. HoMeHKIIaTypa KOMINUIEKCHBIX COCIMHEHHMN.

2. W3omepusi KOMIUIEKCHBIX COEIMHEHUM.

3. JAucconmanys KOMIUIEKCHBIX coeMHeHU. KoHCTaHTa HECTOMKOCTH KOMIUIEKCOB. [IprunHbI
00pa30BaHUs U Pa3pyIICHUS KOMIJIEKCHBIX COSAMHEHUH.

4. XuMu4eckas CBs3b B KOMIUIEKCHBIX coennHeHusX. OcHoBHBIEe Teopun (Meton BC, TKIT, MMO).

5. Tubpuauszanus aTOMHBIX OpOuTasell B KOMIIJIEKCHBIX coeiMHeHMsX. [IpocTpancTBeHHast KOH(UTYypanus
KOMIUIEKCHBIX HOHOB.

2. Tect nyst camoKOHTpOJIsi. TUIIOBBIE BOMIPOCHI:

1. Uemy paBHO KOOPAMHAIIMOHHOE YUCIIO KOMIIEKCOOOpa3oBarens B coenuHeHnn K4[Zn(C204)3]?
a) 6;

0) 4;

B) 2;

r) 3;

n) 7

2. KakoBa crenenp okucieHus komriekcooopasoatess B coau K3[Cu(CN)4]?

a) 0;
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0) +1;

B) +2;

r)-1;

n) +3

3. Kak na3piBaercs komiuiekcHoe coequnenue [Pt(NH3)6]Cl4
a) TeTpaxJopoTeTPaaMUHHOIIATHHA;

0) xmopuy rekcaaMuHHOMIATUHBI(IV);

B) TeTpaxiyioporekcaaMuHHO(IV) mmaTuHsr,

I) TeTpaxyiopuj rekcaaMmuHHoOIIaTUHBI(IV);

Tema 6. Jnepreruxka xumuuyeckux peakuuii (OIIK-2)
Jlekumus.

Xumuyeckas cuctemMa. BHyTpeHHssE SHeprusi cucTteMbl. V3MeHeHWe BHYTPEHHEH OHHEpPruu B XOIe
XUMHUYECKHUX MPEBPALICHHI.

[Tonsitue 00 sHTambruu. COOTHOIICHWE OHHTAJBIIMM W BHYTPEHHEH OSHEPruu CUCTEMBI. l3meHeHue
SHTANBIIMA B XOJIE€ XUMHYECKOro IMpeBpalieHus BemiecTB. 3akoH lecca. BnusHue Ttemmeparypbl Ha
BEJIMUMHY U3MEHEHUS SHTAIBIINY PEaKIUU.

[Tonatue 00 »sHTponuu. CraHmapTHas HHTPOINUS BeIIeCTBA. BiusHME TeMmmeparypbl Ha BEIHYUHY
sHTponuu. Mi3MeHeHrne SHTPOMHUU CUCTEMBI NPH (Pa30BBIX MPEBPALICHUAX U MPH MPOTEKAHUH XUMUYECKHX
peakiuii. VI3MeHeHHe PHTPONMU W HampaBieHHWE NpoTekaHus peakuuu. [lonstue o0 sueprum ['mbOca.
CooTHomlenue nu3MeHeHus 3Hepruu ['nooca u n3MEeHEeHUH SHTAIBIUN U SHTPONUU cucTeMbl. CTaHnapTHas
sHeprus I[ubb6ca oOpa3zoBanus BemiecTBa. F3menenue osHepruum [ub0Oca XUMHYECKOH peaKIMH.
CooTHOIIEHHE BETUYNH U3MEHEHUs SHeprun [ mO06ca 1 KOHCTaHThI paBHOBECHS.

IIpakTn4yeckoe 3ansATHE.
Pemenue 3a1a4 v ynpaxHEHUM.
Conepxxanue:
1. Tepmoxumuueckue pacueTsl. 3aKoH ['ecca u ero ciencTaus
2. HampaBnieHHe XUMUYECKUX pPeaKIui. DHTPOIHS
3. DHTaANBNUIHBIN 1 SHTpONUIHBIN (QakTopsl. DHeprus [m60ca
4. CBoOOHAs PHEPTUS U KOHCTAHTA PABHOBECHSI.
Tunossle 3a1aHuA:
1. Paccunraiite AH0298 xumnueckoit peakunu Na20(t) + H20(x) — 2NaOH(T)

10 3HAUEHHSIM CTaHIAPTHBIX TEIUIOT 00pPa30BaHMs BEIIECTB . YKAKUTE TUIT PEaKIy (IK30- WIIN
SHIOTEPMUYECKAs).

2. Onpenenute, BO3MOXHO Jii ipu 950C caMmomnpou3BoiibHOE MpoTekanue mnporecca Na20(t) + H20(kx) —
2NaOH(t). OTBeT 000CHY#TE, pacCUNTaB BEIMYMHY U3MEHEHUs dHeprun [ mb0ca nmpuaaHHOM TeMreparype.

3. YuutsiBas, yto NO2(r) okpamieH, a N204(r) OecuBeTeH, U MCXOAs M3 3HAKa W3MEHEHHUS SHTPOIUU B
peakmuu 2 NO2(1) = N204(r), npeackazarh Kak U3MEHHTCS okpacka B cucteme a NO2 - N204 ¢ poctom
TEeMIIepaTyphl: a) yCHIHTCs; 0) ocinadeer

JlaboparopHbie padoThbI.
JlaGopaTopHas padora. «TenmnoBbie 3pPpekThbl XUMHUUYECKHX PeaKIMID)
Omnpenenenue Tenja0Boi 3pPeKT peakuuu HeUTPAJIU3 AL UM,
PeaktuBbl: 1 M KuCIOTHI - comnsiHasg uinu azotHast U 1 M menoun - NaOH ninn KOH.
[TpuGopHI: YIPOIIEHHBINA KaJTOPUMETP.
Xona paboThl

1. YnopouieHHBI KaJlOpuUMETp, COCTOUT M3 JABYX CTAaKaHOB: BHEHIHEro eMKocThio 250 — 300 mu u
BHYTpeHHEro eMKOocThio 100 mu, KOpkoBOW mpoOku U TepmomeTpa ¢ aeieHusmMu Ha 0,1°. BHyTrpennuit
CTaKaH JJIsl YMEHBILICHHSI TEIUIOOT/Iauy IIOMEIIEH Ha KOPKOBYIO MPOOKY.
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B3BecuTh BHYTpPEHHHUI CTaKaH KaJopuMeTpa ¢ TO4HOCThIo 10 0,1 T (ml), 3aTeM HAMUTh B HETO U3 OIOPETKU
25 mn 1 M pacTtBOpa KHCIOTHI U MOMECTHTH CTakaH OOpaTHO B Kajopumerp. B npyroii cyxoil crakan
HAJIUTh U3 OropeTku 25 mut 1 M pacTtBopa 1mienouu.

2. W3meputh TeMrmeparypy pacTtBopa KHUCJIOTBI ¢ TO4HOCTBHIO 110 0,1°. Temmeparypy pacTtBopa IIEIO4YH
MOKHO HE M3MEpATh, T.K. 00a pacTBOpa XpaHATCSA B OJHON KOMHATE M UMEIOT OJIHY U Ty )K€ TeMIlepaTypy.
He BpiHMMas U3 pacTBOpa KUCIOTHI TEPMOMETP, OBICTPO BBUIUTH PACTBOP IIETOYH B KUCIOTY. OCTOPOXKHO
nepeMenarb pacTBOp TEPMOMETpPOM, HalOmoAas 3a HM3MEHeHHeM Temreparypbl. Korma mnoBbllieHue
TEeMIIEpaTyphl IPEKPATUTCS, OTMETUTh MAKCUMAaJIbHYIO TEMIIEpaTypy pacTBopa.

3. Koraa pacTBOp OXJaauTcsl O KOMHATHOM TEMIIEpaTyphl, B3BECUTh BHYTPEHHUN CTaKkaH KaJlOPUMETpa C
pacTtBOpoM ¢ TogHOCTHIO 710 0,1 T (M2).

dopma 3anucu HaOMIOIEHUH 1 00pabOTKa pe3yIbTaTOB

Macca BHyTpeHHero cTakana - ml (r); 00beM pacTBopa KUCIOTH - VK (Mi1); 00beM pacTBOpa ILEeIouu - VI
(min); xoHHeHTparuss KUcIoThl - Ck (MOnb/im); KoHUeHTpauus imenoun - Cmr (MONb/T); HauaabHas
teMieparypa - t1 (°C); xoHeunas temneparypa - t2 (°C); macca BHyTPEHHETO CTaKaHa C pacTBOPOM - m2 (T).

1. Ternora, BeIAEICHHAS TIPU PEAKIIMA HEUTpAIU3aIliH, pPacXoAyeTcs Ha HarpeBaHue pacTBopa: = m (12 —
t1). TermmoeMKOCTh pacTBOpa MPUHATH PABHOM TETUIOEMKOCTH BOJIBI, T.€. €AWHUIIC. TEIUIOTOM, pacXomyeMoi
Ha HarpeBaHHe KaJlopuMeTpa, MpeHeOpeyb.

2. Maccy pactBopa HaiiTu no pazHoctd m = m2 — ml. KonruecTBO BBIIEIUBIICIHCS TEIUIOTHI B KAJIOPUSIX
npu Heiitpanu3zanuu 25 mi 1 M pactBopa - 0,025 monb. TernoBoii 3¢ ekt peakuuu OTHOCUTCS K | MOIb U
BhIpakaeTcs B Kkan win kJx (1 kkan = 4,184 k/[x). CnenoBarensHo, Q = /0,025 (kkxayi/Mounb).

3. Paccumtarp TermuoBoi 3h(HEKT peaknuy HEWTpaIu3allud OJHOOCHOBHOM KHCIIOTBI M OINPENCIUTh
MPOIICHT OIIMOKH, €CIU TeopeTudeckoe 3HaueHne dpdekra paBHo 13,7 kkai.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. Bonnpocs! As1 CAaMOKOHTPOJIS

1. Cucrema, pecTaBIsomas COO0W HaTyThI BOJOPOIOM BO3AYIITHBIN IMIAPUK, SIBISACTCS OTKPHITOM,
3aKpBITON WK n3oaupoBaHHOM? [IpuBeauTe mpuMep CUCTEMBI IPYTOro THUIIA.

2. ChopmynupyiiTe mepBblid 3aKOH TEPMOJUHAMUKH. 3aNUIITUTE BhIpakeHHe [-ro Havama TepMOIMHAMHUKH.
3. Chopmynupyiite 3akoH [ecca.

4. Kakue yciaoBUs B TEPMOJMHAMUKE HA3bIBAIOT CTAHIAPTHBIMU? MOXHO JIM CKa3aTh, 4To 3HaueHue Ho400
OTHOCHTCS K CTaHIapPTHBIM BEJIMYUHAM?

5. [laliTe onpenenieHre TEPMUHY «IHTAIBITAS 00Pa30BaHU.
6. HO‘-IGMY, B OTVIMYHUC OT SHTAJIBIIUU, IJId SHTPOIIUHU BO3MOXKXHO OIPCACICHUC a6COJIIOTHOFO 3HAYEeHUs?

7. Kakue (pakTopbl Ha/10 YYUTHIBATh, YTOOBI CYIUTh O CAaMOIPOU3BOJIBHOCTH MPOIecca B HEM30IMPOBAHHBIX
cucremax? Kakas TepMonuHamMudeckasi yHKIHS CBA3BIBAET SHTAIBIIUIO U SHTPOIHIO CUCTEMBbI?

2. Tect noist caMmoOKOHTPOJIst. TUOBBLIE BONIPOCHI:

1. Ecnu xumugeckast peakiys COPOBOXKIACTCS MOTIIONMICHUEM YHEPTHH, TO OHA HAa3bIBACTCHL. . .
(a) PHIOTEpPMUYECKOIA.

(0) PK30TEpPMHUECKOIA.

(B) peakiuet AUCTIPONIOPIIHOHUPOBAHUS.

(T) OKUCIUTENBHO — BOCCTAHOBUTEIBHOM.

2.CormacHo 3akony I'ecca, TemoBoi 3pheKT XUMUUIECKON peaKIIiy He 3aBUCHUT OT...
(a) mpupOaBI pearupyomux BEIECTB.

(6) arperaTHOTO COCTOSIHUSI UCXO/THBIX BEIIIECTB.

(B) MpUPOIBI U COCTOSTHUSI KOHEYHBIX MTPOAYKTOB PEAKIIHH.

(T) ymciia U XapakTepa MPOMEKYTOUHBIX CTAIUN PEaKITUH.

3. IIpu 3K30TEPMUYECKON PEAKIIMU SHTAIIBIINSA CUCTEMBI. . .

(a) ymeHbIIaeTCHl.

(0) yBenmuumBaeTc.

(B) HE M3MEHSETCS.

(r) paBHa HYyIO.



Tema 7. Ckopoctb peakuuii. Xumuieckoe papaoecue (OIIK-1)
Jlexknus.

I'omoreHHbI€ U reTeporeHHble peakuu. [ToHsITHE 0 CKOPOCTH XMMHUYECKOM peakliuy. 3aKOH A€HCTBUS Macc.
@DaxTOopBI, ONPENEIAIONINE CKOPOCTh XUMUYECKON peakui. KoHCTaHTa CKOPOCTH XMMUYECKON PEaKIUH.

MHorocraguiiasie peakuuu. 11opsanok 1 MOJIEKYJIAPHOCTh peakuuii. MHOrocTauiHbIE IIPOLECCHl U 3aKOH
JICUCTBUS Macc.

Bnusinue Temneparypbl Ha CKOPOCTh XUMUYECKOW peakuu. YpaBHEHHE AppeHHyca.

BnusiHue karanu3aropoB Ha CKOPOCTh XUMHUYECKOM peakiuu. [OMOreHHble U TeTepOoreHHbIe
KaTaJIUTUYECKHUE PEaKIUH.

lenuple xumuyeckue peakuuu. OOpaTuMble U HeoOpaTHMble XMMHUYECKHE pEaKIUH. XUMHUYECKOoe
paBHoBecue. KoHcTranTa Xxumuyeckoro paBHoBecus. CABUT XHUMHUYECKOro paBHoBecud. [lpunumn Jle
[arense.

IIpakTH4eckoe 3aHATHE.
Perienne 3aad v yrpaxHEHUH.
ConeprxaHue TUTIOBBIX 3a/1aHUI:

1. JlaiiTe KMHETHYECKYIO0 XapaKTepUCTHUKY peakuuu (MO0 3aJaHUI0 MpEerojaBaTesisi), UCIOJb3ys J1aHHBIE
TEPMOAMHAMUYECKON XapaKTEPUCTUKH (PE3YyNIbTaThl BBIMOJIHEHUS 3aJaHuUs).

1.1. Onpenenure THN TPsMOM M 0OpaTHOW peakuuu MO (a30BOMY COCTOSHHUIO PEarupyroliuX BEIICCTB
(roMoreHHas WM reTeporeHHasn).

1.2. HanumuTe BBIpaKEHUS IJIi CKOPOCTH TMPSMOW peakiMu W OOpaTHOM, (eciu peakius oOparuma), B
COOTBETCTBHUH C 3aKOHOM JICHCTBYIOIIMX MacC (KHHETHYECKHUE YPABHCHUS PEaKIINi ).

1.3. PaccumTaiiTe, kKak U3BMEHHUTCS (BO CKOJIBKO pa3 YBEIMUUTCS, YMEHBITUTCS WA HE H3MEHUTCS) CKOPOCTh
npsMoit  peakinuu (WM OOpaTHOW, €CiaM peakius HeoOpaTMMa M TMPOTEKaeT TOJbBKO B OOpaTHOM
HaNpPaBJICHUH) TP YBEIUYEHUU:

— KOHLIEHTPALIUU IEPBOT0 U3 pearupyrouux seuiects A (niau D) B Tpu pasa;

— JIaBJICHMSI B CHUCTEME B JIBa pa3a;

— remneparypsl Ha DT K nipu 3ananHoM vy (3aaHue IPenoaaBarTess).

2. Jlmsg oOpaTuMON XMUMHUYECKOW PEaKIMH OXapaKTePU3yHTe COCTOSHHE XWMHUUYECKOTO DPaBHOBECHS H
BO3MOXKHOCTh €T0 CMEIIeHUS (MCTIOIb3YHTE PEe3YNIbTaThl BBIMOJIHEHUS 1).

2.1. Hamnmmre BhIpakeHUeE sl KOHCTAHThl XMMUYECKOTO PAaBHOBECHS.

2.2. VkaxuTe, Kak CleQyeT HM3MEHMTb: TEMIEpaTypy; [IaBJICHHE; KOHLIEHTPALMI0 MCXOIHBIX BEILECTB;
KOHIIEHTPAIIHIO MPOIYKTOB PEaKIUH, YTOOBI CMECTUTh PABHOBECHE B CTOPOHY IPSMOM peakiiuu (IOBBICUTD
BBIXOJ] IPOJYKTOB PEAKIIUN).

JlabopaTropHbie padoThbI.
JlaGopaTopHasi padora. CKOpOCTh XMMUYECKOI peakunu. XUuMHYeCKOe paBHOBeCHe.
[TpuGopsl 1 mocyna: BeChl C Pa3HOBECOM; IITATHB C JIANKOW M KOJBIIOM; METPOHOM HWIIM CEKyHIIOMED;
tepmomeTp Ha 100 °C; mratuB ¢ nmpoOupKkaMu; NpoOUpPKH eMKOCThI0 50 M1 ¢ HOMepamH (3 IUT.); MEpHBIN
WIMHAP 751 BOABI HA 25 MII; MepHBIE IMJIMHAPBI EMKOCTBIO 25 MJI JUIsl pacTBOPOB THOCYINb(haTa HATpUs
Na2S203 u cepnoit kucinorsl H2SO4; xumnueckue crtakanbl eMKOCThI0 200 mi (2 mt.) u 25 mi (1 wT);
MUIETKA; IMAaTeNb; JTyYHHa.

PeaktuBbl: cepHas kucimora H2SO4 (2 v u 1:200); 2) tuocynbdar marpus Na2S203 (1 v u 1:200);
nepekuck Bogopoaa (3 %); okcua mapranna (IV), aurpar ceunna Pb(NO3)2, ogun xkanust KI.
Coaep:xanue:

1. 3aBUCMMOCTb CKOPOCTH PEAKLIUU OT KOHLIEHTPALMK PEarupyromnnx BemecTB.

2. 3aBUCHUMOCTbh CKOPOCTH PEaKLUU OT TEMIEPATYPhI

3. CKOpOCTb T€TEPOr€HHBIX XUMHUUECKUX PEAKIIUMA

4. BausiHue KaTajau3aropoB Ha CKOPOCTh PEaKIUU

4.1 .T'oMOreHHbIN KaTamus.

4.2. I'eTeporeHHbIN KaTaius.

3 XuMHueckoe paBHOBECHE
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OmnpiT.1 CMmenieHne XUMHYECKOTO PaBHOBECHSI PY U3MEHEHUHU KOHILICHTPALUA pearupyromux BEIIeCTB.
OmnpiT 2. BiusiHue KUCIOTHOCTH CPEbl pacTBOpa Ha MOJI0KEHHE TOMOTEHHOTO XMMHYECKOTO PAaBHOBECHS
OmpiT 3. CMelieHne paBHOBECHS ITPU AUCCOLUAINH CTA0BIX KHCIOT

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Bonnpocs! Aj1 CAaMOKOHTPOJIS
1. OOBsicHUTE, YeM OTIPEACIIACTCS CKOPOCTh XUMHUECKUX peakinii? B kakux eauHUIIaX OHA U3MEPSAETCS?

2. OOpsicHHUTE, TOYEMY HE KaXJ0€ CTOJIKHOBEHHE MEXIy YacTHLAMH NPHUBOAUT K OCYIIECTBICHHUIO
XUMUYECKUX peaKuii?

3. Kax BbI onpeniensere noHsATHE SHEPTUU akTUBAMK? OT KakuX (pakTOpOB OHA 3aBUCHUT?

4. Yto xapakTepu3yeT KOHCTaHTa paBHOBecHs? Kakol BBIBOJ MOXHO CI€aTh, €CIIH I HEKOTOPOH pearnu
K mamnHoro menbiue 1?

5. IloueMy Karanu3aTop HE CMENIAET XUMHUECKOE paBHOBECHE?
2. Tect A5t caMOKOHTPOJIsl. THIIOBBIE BONPOCHI.

1. CKOpOCTh XUMHYECKON PEAKIUU — 3TO. ..

(a) BpeMs1, 3a KOTOpOE 3aKaHYMBACTCS PEaKLIUs.

(6) BpeMs1, 32 KOTOPOE PACXOAYIOTCS MCXOHBIC BEIICCTRA.

(B) N3MCHCHHUEC KOJIMYCCTBA BCIIICCTBA peareHTOB NN HpOIIYKTOB peaK]_[I/II/I B CI[I/IHI/H_[y BpeMeHI/I B CAUHUIIC
o0beMa.

(T) U3MEHEHHUE KOJIMYECTBA BEIIECTBA PEareHTOB WM MPOAYKTOB PEAKIUU B €IMHUIY BPEMEHHU Ha €IUHUILY
MMOBEPXHOCTH.

2. YkaxuTe, Kakue peakiuy U3 MPUBEICHHBIX HIDKE SBISIOTCS T€TEPOTCHHBIMU
(a) pacTBOpEeHME IMHKA B COJITHOW KHCIIOTE.

(0) ropeHue ameTuIeHa Ha BO3AyXe.

(B) ropeHHE MarHus B CTPye KUCIOPOIa.

(T) peakuust MEKTPOTUTUUECKON TUCCOLMALIMN XJIOPUAA KaJHsl.

3. Ilopsimok peakiuu — 3T0...

(a) 4McI0 MOJIEKYJI, B3aUMOJICHCTBYIOIUX IPYT C APYTOM.

(6) KoTMYECTBO MOJIEKYII, 00PA3YIOMINXCS B PE3Yy/IbTaTe PEAKIIUH.

(B) cyMMa mnokasarenei cTerneHeid B KHHETHYECKOM YPaBHEHUU.

(T) 4HCIIO MOHOB, YYACTBYIOIINUX B PEAKIIUH.

Tema 8. PacTBopbl. Teopus anexkrponurnyeckoii nucconnanuu (OIIK-2)
Jlexknus.
Jucniepcuple cuctembl. McTuHHBIE pacTBOphl. TBepable pacTBOpbl. [pyOoaucnepcHble  CHUCTEMBI.
Cycnensuu. Omynbscuu. KonnonHeie pacTBOpBI.
PacTBOopeHune kak (hU3MKO-XMMHUYECKHH mporiecc. MI3MeHeHne SHTaIbIMKU M SHTPOIUU MPH PACTBOPECHHUU
BemectB. ConbBaramus. CombBarbl.  OcoOble  CBOMCTBa BOABI Kak  pacTBOpHUTENs. [ HIparhl.
Kpucrannoruaparsi.

PactBopuMocTs BemiecTB. PacTBopeHHne TBepAbIX, KHIKHX W Ta3000pa3HbIX BeUIECTB. BrusHue
TEeMIIEpaTyphbl, JaBICHUS U IPUPOABI BEIIECTB HA X B3aUMHYIO paCTBOPUMOCTD.

CriocoObl BbIpaKeHHsI COCTaBa PAcTBOPOB: MaccoBas J10Ji, MOJISIPHOCTb, HOPMAJIbHOCTh, MOJISIIBHOCTb,
MOJISIpHAst 10JIS.
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DnekTpoauThyecKas naucconuanus. Mexanusm nucconuanuu. ['uaparanus HoHOB B pacTBope. OCHOBaHMS
Y KHUCJIOTHI C TOYKU 3PEHUS TCOPHH IIEKTPOIUTHICCKON Auccorumanui. MoH ruapokconus. AMQoTepHbIe
runpokcuabl. CWiibHBIE W Ciia0ble JMeKTPONUThL. CTEMeHb IUCCONMALUU AJIEKTPOIUTOB. DakTophI,
OMpeNesIonue cTeneHb aucconuanud. OCHOBHBIE MPEACTABICHUS TEOPUU CHIIBHBIX 3JIEKTPOJIUTOB.
HctuHHas v KaxXymiasicss CTENEHU IUCCOLMAIlMU B PACTBOPAX CHIIBHBIX 3JEKTpoiuTOB. KOHILEHTpauus
MOHOB B pacTBOPE M aKTHBHOCThb. PaBHOBecne B pacTBOpax CialObIX »dIeKTpoiauToB. KoHcraHTa
muccoranuu. @OaxkTopel, BIUSIONIME HA BEIMYMHY KOHCTAHTBI Auccouuanuu. CBsi3b KOHCTAHTHI
JTUCCOIMAIIMN  CO CTETNEeHBIO JHCCOIMAINK. 3akoH pa3bapneHus. Teopuss KHUCIOT W OCHOBaHUM
bpencrena-Jloypu. Ee 0CHOBHBIE MOI0KEHUS.

Huccounanus Boasl. Monnoe nmpousseneHue. BogopoaHslil mokas3arensb.

TpynHopactBopumble 3nekTpoiuThl. [Iponssenenue pactBopumoct. OOMEHHbIE peakIMi MEXy HOHAMU B
pactBope. O01mue yciIoBus MPOTEKaHHs peaki 0OMeHa B pacTBOpax dIEKTPOIUTOB. IOHHBIE ypaBHEHHUS.

I'maponus coneit. Crenenp ruaponusa. Koncranta ruaponusa. BinsHue KOHLEHTpanuu pacTBOpa,
TeMreparypsl, pH cpeasl Ha creneHb rugponusa. [ maponus3 KUCHbIX cone. ' uaponus TpyIHOpaCTBOPUMBIX
coseil. COBMECTHBIN rUApPOIN3 COEN.

IIpakTnyeckoe 3ansATHE.
Pemenue 3a1a4 ¥ ynpasKHeHHH.
Conepxanue:
Tumnossle 3agaHUS
I. DaexkTpoanTuyeckas nucconuanus. Monnoe npoussenenue Boabl. BonopoaHblii mokas3areJib.
1. Onpenenure, BO3MOXKHO JIM IPOTEKAHUE /10 KOHIA PEAKIUM MEXAY:
a) TUIPOKCHIOM aMMOHHUS U XJIOPOBOAOPOTHOM (COSTHOM ) KMCIOTOM
0) cynbaroM Kajaus U HUTPATOM HaTpHS
B) XJIOPUAOM MEJU U TUIPOKCUAOM KaJHsl
OTBeThl MOATBEPIUTE 3aMUCHIO YPABHEHHN peakUuil B MOJEKYISPHOM M MOHHO-MOJIEKYISIpHOH (Gopme u
cpaBHeHneM Knuc, ecnu 3To0 He0OX0AMMO.
2. Hanmmute B MOJIEKYJISIPHOI M1 HOHHO-MOJIEKYJISIPHOM (pOopMe ypaBHEHUs PEeaKLUi, C TIOMOIIbIO0 KOTOPBIX
MOKHO JTOKa3aTh aM(oTepHbIe cBoicTBa TUapokcuaoB xpoma (I11), omosa (II).
3. PaccumraiiTe cTeneHp AuccolManvu (MOHU3ALMHM) B PacTBOpe ¢ MaccoBoil jnonel ammuaka 10%.
[TnotHocTs pactBopa 0,96 r/mi; KB = 1,74-10-5.
4. Crenenp auccouuanuu ykcycHoi kucinotsl B 0,1 M pactBope paBHa 1,32:10-2. HaiiTu koHCTaHTy
JUCCOLMAIMH KUCIIOTHI U 3HaueHue pKa.
5. PaccunraiiTe HOHHYIO CHITy BOAHBIX pacTBopoB B 1 1: a) 0,01 monp xmopuna xanus KCl; 6) 0,01 mons
xnopuaa xxenesa (I1I) FeCl3; B) 0,01 mons cynbdara amomunus Al2(SO4)3.
6. BonopoaHslii mokaszarenb oHOTO pacTBopa 2,3, npyroro 3,2. Kakoii pactBop 6onee kucisiii? Bo ckoabko
pa3 B HeM OoJiblile KOHLIEHTPAIMsI HOHOB BoAopona’?
I1. Crioco0b1 BeIpakeHUs KOHIEHTPALMH
1. K 15%-n0oMy pactBOpy cepHoil kucnotsl (p = 1,1 r/mi) o6semom 800 mi mpunwiu Boxy oobemom 120
MJI. Paccunraiite MaccoByIO 00 CEPHOM KHUCIOTHI B TOJIyYEHHOM PacTBOPE.
2. B muctunnupoBaHHOW Boje pacTBopwin muTheByo comy (NaHCO3) maccoit 4,2 1. Beramcnure
MOJISIPHYIO KOHIIEHTPAIMIO U TUTP BEIIECTBA B IMOJIyYE€HHOM PacTBOpE, eclii ero oobeM paseH 200 mir.
3. IlnotHOCTh 26%-HOor0 pactBopa KOH paBHa 1,246 r/min. Ckonbko Monb KOH conepskutcs B 2 11 Takoro
pactBopa?
4. Paccuurarp, ckosbko MIILTHIUTPOB 30 %- HOrO pacTBOpa cosiHOM KUCIOTHI (p = 1,15 r/mi1) He0OXoAUMO
115t ipurotoBienus 2 1 0,5 M pactBopa.
5. Uemy paBeH TUTp pacTBOpa CEPHOM KHUCIIOTHI, €CJIA JJIsl MOMYUYEHHUS 2 JI 3TOTO PacTBOpa B3sUIM 25 M
CEpPHOM KHUCJIOTHI ¢ MaccoBo nonei 61,54% u mnotHocteio 1,1515?
III. 'maponus
1. Hamumwure mo Tpu (OpMyNbl COJEH, paCTBOPUMBIX B BOJE M COCTOSIIMX W3 KaTHMOHA CHIIBHOTO
OCHOBAHHMS U aHHOHA cJ1a00# KUCIOTHI, KATHOHA ¢1a00r0 OCHOBAHMSI U aHUOHA CHIIbHOW KHCIIOTHI, KATHOHA
CHJIPHOTO OCHOBAaHHSI M aHHMOHA CHJIBHOM KHUCIJIOTBI, a Takke TpU (HOPMYIbI COJNEH, HE CYIIECTBYIOIIHUX B
BOJIHBIX PAacTBOPAX.
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2. Hanummre MoneKymnspHble 1 HOHHO-MOJICKY/ISIpHBIE YPAaBHEHHS THAPOIN3a KapOoHaTa HAaTPHs U HUTpaTa
MeNIu 10 NepBOil U BTOpoil crynenu. [louemy ruaponus coneid, 00pa3oBaHHBIX KATHOHOM MHOTOATOMHOTO
c1ab0ro OCHOBAHMS W AHUOHOM CHJIBHOM KHUCIIOTHI MJIM KaTHOHOM CHUJIBHOTO OCHOBAHHS U aHHOHOM
MHOTOOCHOBHOW cnaboil KHUCIOTBI, HAECT B OOBIYHBIX YCIOBHSX (0e3 HarpeBaHHs U HE B CHJIBHO
pa30aBICHHBIX PACTBOPAxX) TOJIBKO MO MEPBOW CTYNEHU?

3. Beruncnure Krunp, crenens ruaponusa (h) u pH 10-3M pactBopoB docdara kanus u xyuopuaa menu (
s nona CuOH+ Knuc = 1*10-7 ). AxTuBHYIO KOHIEHTpamuio ¢ocdar- voHA U MOHA METU CUUTATh
PaBHOU MOJIAPHOM KOHLICHTPALIUH.

4. Kak BIUsET MOBBIIICHUE TEMIIEPATYPHI HA CTENEHb TUIpOJIn3a?

5. YUTo momy4uTcs Py CIMBAHUH OJIMHAKOBBIX 00BEMOB pacTBOPOB CyIb(ara aTFOMUHHS U CYTb(puaa
HATpUs OJUHAKOBON HOPMAaNbHOW KOHIIEHTparuu? Kakas mpu 3TOM MONXy4YHuTCs cpena: HeHTpanbHasi,
criabokucias uin cnabomnienoyHas? Hanummre ypaBHEHHS peaklii B MOJIEKYISIPHOM U
MOHHO-MOJICKYJISIPDHOM BH/IE.

IV. IlpousBenenue pactBopuMocT. PactBopuMocTs.

1. B xakoM W3 yKa3aHHBIX BapUaHTOB PacTBOP MaJOpacTBOPUMOIroO iekTposinta Tuna AB HeHacwieH? 1.
[A+] [BT] <IIP; 2. [A+][BT]=1IIP; 3.JA+] [B]>TIIP.

2. Kak u3MeHHuTCS pacTBOPUMOCTH MAaJOPaCTBOPHUMOIO 3JIEKTPOJIUTA MPU TOBBILIEHUH HOHHOM CHIIBI
pactBopa ? OtBeTr obocHyiiTe. Kak m3menutcs pactBopumocth Zn( OH )2 mpu gobGaBieHWu B pacTBOP
XJIOpHUIa HaTPHsi:a) BO3PACTET ; 0) YMEHBIITUTCS ; B) OCTAHETCS HEM3MEHHOM ?

3. IlpousBenenue pactBopumoct PbSO4 paBro 2,2-10°8 . Berumciaute : a) aKTUBHYIO KOHIICGHTPAIIHIO
nonoB Pb >+ u SO4 *, 6) pactBopumocts PbSO4 B 1/ 11.

4. PactBopumocts Mg( OH )2 npu HekoTopoii Temneparype pasHa 0,012 r /n. Onpenenure Lp Mg(OH)2.

5. Cmewmanu 2%-ub1ii pactBop cynbduaa xamus (p = 1,02 r/mu) odbemom 100 mi u 5%-HbIil pacTBOp
nutpata ceunna (II) (p = 1,02 r/mi) oobemom 150 mun. Beimager au ocamgok?

JlaboparopHbie padoThbI.
JlaGoparTopHasi padora «PacTtBopsl. [Ipurorosiienne pactBopoB».
Conep:xanue.
1. Csoiicmea pacmeopos. Pacmeopumocms eeugecms.

[Tpubops! u mocyna: Tepmomerpsl (Ha 150°C M KOMHATHBIN), IITaTHB C KOJBLIOM M JIAIKOM, CIHMPTOBKA,
ctakanbl eMkocThio 100, 250 M, mpoOupkwu.

PeaktuBbl n marepuanel: HUTpaT aMmMoHust NH4NO3, stanon C2HSOH, nutpar Hatpusa NaNO3, aunerar
Harpust CH3COONa, Cynsdar meau CuSO4-5H20, runpokcua HaTpust (rpaHyJibl)

[.CroiicTBa pacTBOpoB. PacTBOpUMOCTE BEIIECTB.

1. SABnenus1, HabMIOAaEMBbIC TIPH PACTBOPEHUH BEIIIECTB.

a) U3MEHEHUE TEMIIEPATyPhbl

0) n3mMeHeHue oobema

2. 3aBUCUMOCTb PaCTBOPUMOCTH COJIEH OT TEMIIEPATYPBHI.

3. IlepechilieHHbIE PACTBOPHI.

4. CBolicTBa KpUCTAJIJIOTUAPATOB.

11. Tlpueomosnenue pacmeopos. llpucomosnenue pacmeopos ¢ 3a0aHHOU MACCOB0U 00ell Beujecmad.

[Tpubopsl U mocyna: Bechbl C pa3HOBECOM, Habop apeoMeTpoB, TepmomeTp Ha 100°C, mepHas Konba
eMKOCThI0 250 mul, MepHble TUIMHAPHI eMKocThio 50 u 250 mui, ctakanbl emkocTbio 100 mu, 300w,
BOPOHKA, CTEKJIIHHAs Maj0yKa.

PeaxTuBbl u marepuansl: xjaopua 6apus BaCl2 -2H20, kapOoHaT HaTpusi KPUCTATUTMYECKUAN
Na2CO3-10H20, cepnas kucinora H2SO4[1] (p = 1,84 r/mn), comstHas kucnora HCI[2] (p = 1,19 r/mn).

1. Ilpuecomosnenue pacmeopos ¢ 3a0aHHOU MACCOBOU 00ell Beujecmad.
a) 13 TBepAoro BeuecTBa 1 BObI

[IpuroroBuTh r %-Horo pacTBOpa (IO 3a/1aHUIO MPEToAaBaTesi) KapOoHaTa HaTpUs U3
kpuctammyeckor coasl Na2CO3 ' 10H20 u Bozsl.
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Brruucnuts, kakas macca Na2CO3'10H20 tpeGyercs [uist mpurotoBieHus T %-HOro pacTBopa B
pacuete Ha 6e3BoHYI0 coiab Na2CO3.

OTBecUTh 3Ty MacCcy HM3MEIBYEHHOM COAbl B MPEABAPUTENILHO B3BEUICHHOM CTaKaHYMKE Ha Becax ¢
TouHOCTRIO 710 0,01 T

Paccunrarh, kakoii o0ObeM BOABI HEOOXOMWM IS PACTBOPEHUS B3ATOM HaBeckH. OTMEpPHUTh MEPHBIM
[WIAHIIPOM 3TOT 00BEM BOJIBI. BBEUIUTE BOY B CTaKaH U pacTBOPUTH B HEH OTBEIICHHYIO COJIb.

N3meputh Temmneparypy NPUTOTOBIEHHOIO PacTBOpa M, €CIM OHAa HE paBHAa TEMIEparype, yKa3aHHOU B
tabmuue «IIporeHTHOE comepkaHHEe M IUIOTHOCTh PAacTBOPOB COJIEH» CIIPaBOYHMKA , JIOBECTH €€ JI0
YKa3aHHOU BEJIMUMHBI, HArpeBast UM OXJIaXK/1ask pacTBOP.

BrimuTh pacTBOp B CyXOM (MJIM OMOJIOCHYTBIN 3TUM pacTBOPOM) BBICOKHH Y3KUH IMJIMHIP W ONPEACIIUTD C
MOMOIIbIO aPEOMETPa €ro IIOTHOCTh. APEOMETpP MPOMBITH BOJIOM, BBITEPETh J0CYXa U CIOaTh JIAOOpaHTY.
PacTBOp BBUIUTH B IPUTOTOBJIEHHYIO CKIISHKY.

Ilo HaliieHHOHN MJIOTHOCTH, MOJb3YACh CIPAaBOUYHUKOM, omnpenenutrb o (%) Na2CO3 B pactBope. Eciu B
Ta0NIUIIe HET ATON BEJIMYMHBI TUIOTHOCTH, @ €CTh HEMHOTO MEHBIIAs WM OOJbIIAsi, TO UCIIOIB30BaTh METO/
MHTEPIOJISALINHN.

Paccunrtars MOJISIpHYIO U HOPMAJIbHYIO KOHIEHTPALUK TPUTOTOBIEHHOTO PacTBOPA.

0) VI3 KOHIIEHTPUPOBAHHOTO PACTBOPA U BOJIBI

1. IIpuroroBuTh r __ %-Horo pactBopa (10 3aJJaHUIO0 MIPEToiaBaTelis) KUCIOThI U3 UMEIOIErocs B
nabopaTopuu pacTBOpa.

OmpenenuTh apeoMeTpoM IUIOTHOCTh pacTBOpa CEpHOM (MM COJITHOW) KHCJIOTBI, WMEIOIICHCS B
JabopaTopuu.

Haiitun B Tabnuue (cMm. cnpaBouHuk) «IIpolieHTHOE copepxkaHKe M IUIOTHOCTh PacTBOPOB KHUCTIOT» @ (%)
pacTBOpa KUCIOThI, OTBEYAIOIIYIO HAWIEHHOW MJIOTHOCTH.

Paccunrarp, KaKkyro mMaccy 3TOr0 pacTBOpa KHCIIOTHI HYXHO B3SITh JUISl IPUTOTOBIEHUST T %-HOTO
pacTBopa, U 3aTeM MepecYUTaTh NOJYyUYEHHYIO BEIMYMHY HAaBECKU HA OOBEM.

Paccuurtars HyX HBIH 00bEM BO/IbI, OTMEPUTH €70 MEPHBIM LUJIMHIPOM U BIUTH B CTaKaH.

OTMepUTh MEPHBIM IUIUHAPOM PACCUYUTAHHBIA 00bEM PAacTBOpa KHUCIOTHI, BIUTH €ro B BOAY (B ciydae
CEpHOM KUCIIOTHI BBUIMBATH TOHKOW CTpyel MU MEepEeMEIINBAaHIM) U TIIATENIBHO NepeMeNIaTh pacTBOP.
OxJ1aiuB €ro 10 HY>KHOM TeMIiepaTyphl (CM. CIIpaBOYHbIE JaHHBIC) MEPEIUTh B CyXOW BHICOKUN LIHJIUHIIP U
OIIPENETUTH INIOTHOCTh APEOMETPOM.

CnuTh MOy4eHHBIM pacTBOP KUCIOTHI B IPUTOTOBICHHYIO CKJIISHKY.

[Tonp3ysich crpaBOYHUKOM omnpenenuth ® (%) MOIyYeHHOrO pacTBOpa M MPOBEPUTH TaKUM 00pa3zoMm
TOYHOCTb BBITIOJTHEHUS OIBITA.

BoryncnuTh MOJISPHYIO M HOPMaJIbHYIO KOHIEHTPALUY MOJy4YE€HHOTO PacTBOpa.

2. I[Ipucomosnenue pacmeopos onpedeieHHol MOIAPHOU U HOPMANbHOU KOHYEHMpPayuu

a) U3 TBeporo BemecTna U BOJbI

[TpurotoButs 250 M 0,5 H. pacTBopa xnopuaa 6apus BaC12 u3z BaC12"2H20 u Boasl.

Paccuurath, kakas macca BaC12'2H20 tpebyetcst mst mpurorosienus 250 mi 0,5 H. pacTBopa XJjopua
Oapus.

OTBecuTh B MPEABAPUTEIHLHO B3BEIIIEHHOM CTaKaHYMKE 3Ty MacCy COJIM Ha Becax ¢ ToyHocThio 70 0,01 T
B3saTyio HaBecky BCBHITIaTh 4Ye€pe3 BOPOHKY B MEPHYIO KOJIOYy eMKOCThio 250 MJI M THIATEIIBHO CMBITh
JTUCTUJUTMPOBAHHOM BOJIOM C BOPOHKM OCTABIIYIOCS Ha HeW coib. HaBecky B koj0e pacTBOPUTH B MajoM
o0beMe BOJBI, JOJIUTh B KOJIOYy BOAY IO METKH, 3aKpbITh NMPOOKOM M xopouio mnepemeniats. [lepenuts
MOJTyYEHHBIH PacTBOP B CyXOH BBICOKHMH IMJIMHAP U ONpPENEIUTh apeOMETPOM €ro IIOTHOCTh U ® (%) ¢
MOMOINIbIO CIIPAaBOYHHMKA. 3aTe€M pacTBOP BBUIMTH B CKISHKY. BBIYUCINTD MOJSPHYIO M HOPMAJbHYIO
KOHIIEHTPAIIMH MTOJIy4YeHHOTO pacTBOPA. YCTAaHOBHUTH PACX0XK/IEHNE KOHLIEHTPALIMU MTOy4YE€HHOTO pacTBopa ¢
3aJaHHOM.

0) V3 KOHIIEHTPUPOBAHHOTO PACTBOPA M BOJIBI

ITpurorouts 250 ma 0,1 M (0,1 H 1o 3aganuio NpenoaaBaTesis) pacTBOPA COISHOMN (MJIM CEPHOM) KUCIIOTHI
U3 PacTBOpa, UMEIOIErocs B 1abopaTopuu.
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OmnpenenuTts apeoMeTpPOM IIOTHOCTh PacTBOpPA KUCIOTHI, UMerolierocs B 1aboparopuu. Haiitu ero o (%) ¢
MIOMOIIBIO CHPAaBOYHHKA. BBIYMCINTHE HABECKy, a 3areM OO0bEM JTOT0 pacTBOpa, HEOOXOIUMBIN ISt
MIPUTOTOBIICHUS 3alaHHOTO pacTBOpa. OTMEPUTh MEPHBIM IWJIMHAPOM PACCUUTAHHBIH OOBEM pacTBOpa
KHCJIOTBHI.

Hanute B MepHyI0 KOOy eMKOCTBIO 250 MII OKOJIO MOJIOBHHBI €e 00beMa BOJbI U BIUTH B Hee (B cilydae
CEPHOM KUCIIOTHI TOHKOM CTpyel) uepe3 BOPOHKY PacTBOP KUCIIOThI, OTMEPEHHBIN MEPHBIM LIUIHHPOM.

CMBITh KHCIIOTY C BOPOHKH BOJOH, B30ONTaTh pacTBOpP M OXJIAJUTh €ro J0 KOMHATHOW TEeMIIepaTyphl.
JlonuTh KOOy BOJIOM 1O METKH, 3aKPBITh MPOOKON M XOPOILO MepeMelIaTh. BEUINTH MoTyueHHbII pacTBOp B
CYXOH BBICOKMI LMJIMHJIp, ONpPENEIUTh apeOMETPOM €ro IUIOTHOCTb M 3aTEM BBUIUTH B IIPUTOTOBIICHHYIO
ckiasaHKy. Haiitu © (%), MONSIpHYI0 MU HOpPMaJIbHYHO KOHIIEHTpaluu pacTBopa. CpaBHUB BBIUHCIICHHYIO
MOJISIPHYIO KOHIIEHTPALUIO C 33JaHHOM, YCTAHOBUTH TOYHOCTbH BBIIIOJIHEHUS OIBITA.

3. Onpeodenenue KoOHyeHMpayuu pacmeopos MemooOM KUCIOMHO-OCHOBHO20 MUMPOBAHUSL.

B nanHOoM ombiTe mnpeanaraercs  METOJOM TUTPOBAHUSA  ONPENENIUTh TOYHBIE KOHIIEHTpAIUH,
MPUTOTOBIIEHHOW B mpeablayiieM onbite 0,1 H pacTBOpa KUCIOTHI.

B kadecTBe cTaHIApTHOTO pacTBOpa HCIOJB3YIOT PACTBOpP IIEJIOYM C H3BECTHOM KOHUEHTpALUEH
(manpumep, 0,1 # NaOH), ycranoBnennoi no nepsuunomy cranaapty 0,1 1 HCI.

JImst 3TOrO K aJIMKBOTE MCCIIEyeMOTO pacTBOpa, B3SITOM MNUIETKONH Mopa, 100aBisiOT W3 OIOpETKH
CTaHJapTHBI PacTBOp, MO KOTOPOMY OINpEAENseTcs KOHIEHTpaIlusl HCCIelyeMoro pactBopa. MomeHT
HEWTpaIu3allMK YCTAHABIMBAIOT 10 M3MEHEHHUIO OKPACKH MHIUKaTopa (heHonpTaaenH, METHIOPAHK).

Jlnist yBeTTMUEHHsI TOYHOCTH OIpEesICHHs] KOHIIGHTPALUU PacTBOPOB TUTPOBAHKUE HEOOXOIUMO MPOBECTH HE
MEHee TPEX pa3 U B3AThb CPEAHUHN PE3YNIbTaT.

N3 sKkcniepyUMEHTalIbHBIX JAHHBIX PACCUUTATh HOPMAJIBHYIO KOHLEHTpauuio0 KucioTel. Hanwmmure
ypaBHEHHE PEAKIIMK HEUTpaIn3alui B MOJIEKYJIAPHON M COKpPAILIEHHOW HOHHOW (hopMax.

JlabopaTopHas padora «JeKTPOJIUTHYECKAS TUCCONMALHD)

[Tpubops! u mocyna: 1) mepHbIe TUIUHAPHI eMKOCThIO 10 M1 (2mT) 1 emKkocThio 100 M (2 mT); 2) cTakaHbl
eMKOCThI0 200 M1 (6 T); 3) IITaTUB C MPOOUPKAMH;

PeaxTussr: 1) nmuuk (rpan); 2) xmopun kaneius CaCl2; 3) sranon C2H20H; 4) xnopua menu

Pactopsr: 1) comstrast kucinora HCI (1 1., 0,1 H. 1 xoH1([3].); 2) cepnas kuciora H2SO4 (1 u.); 3) ykcycHas
kucnora CH3COOH (2 1., 1 1., 0,1 1.); 4) ruapokcun kamus KOH (2 H.); 5) runpokcun Hatpus NaOH (2
H.); 6) AMmuak Bogsbli (2 H., 1 H.); 7) xmopua Hatpus NaCl (2 u.), xmopun kanus KCl1 (1 1.); 8) xmopug
mean CuCl2 (0,5 u.); 9) xmopun xene3a FeCl3 (0.5 n.); 10) xnopun kob6ansra CoCl2 (naceimt.); 11) aurpar
cepedpa AgNO3 (0,1 n.); 13) Cynbdar narpust Na2SO4 (1 n.); 14) anerar Harpuss CH3COONa (1 u.); 15)
nakmyc; 16) MeTunoBbIil opaHxeBblif; 17) Gpenondranens.

Conep:xkanue

OmnpIT 1. DNEKTPONPOBOAHOCTD KUCIIOT, IEI0YEH U COIEH.

OmnpriT 2. JIuccoumnanus conei

OmnpiT 3. CpaBHEHHE XUMUYECKOM aKTUBHOCTH CUIIBHBIX U CIIAOBIX 3JIEKTPOIUTOB

OnbIT 4. OKpacka HHIUKATOPOB

OmnpIT 5. XMMHYECKOE PABHOBECHE B PaCTBOPax AJIEKTPOIUTOB.

OmnpIT 6. 3aBucuMOcTh pH pacTBOpa CHIIBHOTO MEKTPOJIUTA OT KOHIEHTPALUN

OmpiT 7. 3aBucuMocTh pH pacTBOpoB c1aObIX KUCIOT OT KOHIICHTPALIUH.

JlaboparopHas pabora «Peakiun B pacTBopax 31eKTponuToB. [IponsBenenne pacTBOPUMOCTI

PeaktuBel ¥ Marepuanbl: IMHK, Tuapokcun kaneiust Ca(OH)2, denondranenn, yHuBepcaabHas
MHIMKaTOpHas Oymara, GuiIbTpoBaibHas Oymara.

PactBopsr: consnas kucnora HCI (2 H.), cepHas kucrnora H2SO4 (2 1.), ykeycnas kucnora CH3COOH (2
H.), rugpokcua Hatpust NaOH (2 u.), rugpokeun kanus KOH (2 u.), anerar narpus CH3COONa (2 1. u 0,5
H), cynbdar Harpust Na2SO4 (2 n.), cynbdun Harpust Na2S (1 1.), xmopun 6apust BaCl2 (0,5 H. u HackIm.),
xnopup crponius SrCI2 (0,5 H.), cynbdar crponnus SrSO4 (macei.), xnopun kaneius CaCl2 (0,5 1.),
xnopun menu (II) CuCl2 (0,5 u.), cynpdar muaka ZnSO4 (0,5 H.), cynbdar xenesa (II) FeSO4 (0,5 u.)
cynbdar amomunus A12(S04)3 (0,5 u.), xnopun xpoma (III) CrCI3 (0,5 u.), aurpar Bucmyrta Bi(NO3)3
(0,5 n.), xmopun ammonwus (0,5 u.), xmopun kanus KCI (0,5 1), omun xamus (0,5 H.), xpomar kanus (0,5
H.), HuTpar cepedpa (0,1 H.), aurpar cBunna (0,5 H.).
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Conep:xanue
1. Peaknusa HelTpanuzaiuu.
a) B3anmojelicTBue CUIIbHOM KUCTIOTHI U CHJIBHOTO OCHOBaHMS
0) BzaumozpeiicTBue ciaboi KHCIOTHI U CUIILHOTO OCHOBAHHMS
2. Belaenenue TemIoThl Ipy HENTpaanu3anuu
3. [TonyueHnne ManopacTBOPUMBIX OCHOBAaHUI
4. JleiicTBHE HA COJIb CJIA00M KUCIOThI CHIIBHOM KUCIIOTOM.
5. O6pa3oBaHue TPYTHOPACTBOPUMBIX COJICH.
6. PactBopeHue ocajika 3eKTpOIUTa IPU YMEHBIIEHUN KOHIIEHTPALMKU OAHOTO U3 €r0 MOHOB.

7. 3aBUCHMOCTH PaCTBOPUMOCTH OCAAKOB TPYAHOPACTBOPUMBIX JOJICKTPOJUTOB OT BCIWYHMHBI HX
MMPOU3BCACHUA PACTBOPUMOCTH.

8. Peakumu, uaymye ¢ 00pa3oBaHUEM JIETYYETO COCAMHEHHS.

9. ApobHoe ocaxieHue.

10. IlepeocaxneHrne MaiOopacTBOPUMBIX BEIIIECTB.

a) [Tomyuenue cynbdpuna ceunua (II) uz cynegara ceunma (I1).

0) [Tonyuenue xpomara csunna (I1) u3 cynsara ceunma (II).

B) [lonyuenue iionuaa cepedpa u3 xpomara cepedpa u cynbduna cepedpa u3 onuaa cepeodpa.
JlaGoparopHuasi padora I'maposus coseit

PeakTuBbl M Marepuanbl: MarHuil (mopomok), ¢eHondranenH, yHHBEpcalbHas HMHIUKaTopHas Oymara,
¢uipTpoBanbHast Oymara.

PactBopsr: consnas kuciora HCI (2 1.), anerar Hatpus CH3COONa (2 1. ), cynsdar mequ (II) (0,5 H.),
xnopun amromunus (I1I) A1CI3 (2 u.), xnopun xene3a (I11) FeCI3 (2 n.), kapoonar Harpust Na2CO3 (2 H.),
xnopua Hatpust NaCl (2 1.), xnopuz cypemsi (I1T) SbCI (0,5 ).

Conep:kanue:

1. Peakuus cpenbl pacTBOPOB COJIEH ITPU THAPOIIU3E.

2. UccnenoBanue mpoayKTOB THIAPOIN3a

3. Biusinue Temneparypsl Ha CTENEHb THIPOJIU3a.

4. Bnusiaue pa30aBieHus Ha CTENICHb THIPOIN3a

5. O6parumMocCTh THAPOIU3A.

6.11onmHbIN TUAPOIHU3.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Bonnpocs! As1sl CAaMOKOHTPOJIS
1. [laiiTe onpeneeHIIo MOHSATHIO PACTBOP, PACCMOTPUTE KJIACCH(PUKAIIUIO PaCTBOPOB.
2. Kakue ¢axTopbl BIUSIOT HA pACTBOPUMOCTH BELIECTB?

3. HazoBute Hamboyiee pacrnpocTpaHEHHBIE CHOCOOBI BBIPAKECHMSI KOHIICHTPAllMM PacTBOpPOB. B dem
OTJIMYUE MOJISIPHOM KOHIIEHTPALMU ¥ MOJISIPHOM KOHIIEHTPAIIMU SKBUBAJICHTOB?

4. OObsICHUTE OTIIMYHUE ICKTPOIUTOB OT HEIEKTPOIUTOB. [IpuBeanTe mpruMepsl BEIECTB.

5. OObsicHUTE, TOYEMY PACTBOPHI M PACILIABHI 3JEKTPOIUTOB HA3bIBAIOT poBoAHMKaMU 11 pona?

6. OOBSICHUTE CYIIHOCTD MPOIIeCcCca JUCCOIHAITIH.

7. Kakast xapakrepucTuka 3iekrpoiauTta. He 3aBucsias or KOHIEHTpaIUH, MO3BOJIUT ONPEIEIUTh €r0 CHITy?
8. Ykaxute 3HaueHus pH KucCIoro, menro4Horo U HEUTPAIbHOTO PACTBOPOB. YKAKHUTE M3MEHEHHUE I[BETA
nakmyca, peHondrarenHa, METUIOpaHkKa B KUCIION M HEUTpaJIbHOM cperie.

9. OOBsICHUTE TIOHATHE KKUCJIOTa» U «OCHOBAHUE» C TOUKM 3peHUs Teopun Appennyca, bpercrena —Jloypu
u JIptouca. [IpuBeaure npumepsl.

10. O6BsicHUTE CYITHOCTH TIpoliecca TuIposu3a cone. [IpuBenure mpumepsl.
2. Tect A5t caMOKOHTPOJIsl. THIIOBBIE BONPOCHI.
1. Ha pacTBOpUMOCTH BEHIECTB OKA3BIBAIOT BIUSIHUE. ..

(a) CTCIICHU OKUCIICHUS 3JICMCHTOB PACTBOPUTCIIA, aTMOC(bepHOG JaBJICHHUEC, BAJICHTHOCTDb 3JICMCHTOB
pacTBOPSIEMOTO BELIECTBA.



(0) Temneparypa, HaJIMYUe KaTaIU3aTopa, HU3KOE 3HAYCHHUE TETJIOBOTO A PeKTa pacTBOPEHHUSL.
(B) mpupona pacTBOPSIEMOro BEIIECTBA, IPUPOJIa PACTBOPUTEIS, TEMIIEpaTypa, JaBICHUE.
(T) HU3KOE 3HAUYEHUE SHEPTHU aKTHBALIMH, HAJTMYUE KaTalIn3aTopa, TEMIIEpaTypa.

2. Kakue yTBEep»KIEHHUS CIIPaBEJIUBbI JIsl HACBIIIIEHHBIX PACTBOPOB?

(a) oHM Bcerna SBISIFOTCS] KOHLIEHTPUPOBAHHBIMH.

(6) MoryT OBITH pa30aBICHHBIMHU.

(B) He Bcera SIBIIOTCS] KOHIIEHTPUPOBAHHBIMH.

(r) HE MOTYT OBITH pa30aBICHHBIMH.

3. K crabbIM 371eKTpoiIuTaM OTHOCSATCS. ..

(a) pacTBOpP YKCYCHOM KHCJIOTHI.

(0) pacTBOp rUAPOKCHIA KA.

(B) pacTBOp MOBapEHHOM COJIH.

(T) pacTBOp CEPHOM KUCIIOTHI.

Tema 9. OxkucauTEeIBLHO-BOCCTaHOBUTENbHBIE Mpouecchl (OIIK-1)

Jlexknus.
OKHUCIUTEIHHO-BOCCTAHOBUTEIILHBIE pCaKkuuru. Tunel OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peaKHHﬁ.
CocraBneHne ypaBHEHUH OKHCIUTENbHO-BOCCTAaHOBHUTENbHBIX peakuuil. [logbop koadduumenton: meroxn
AIIEKTPOHHOTO OanaHca, MOHHO-3JIEKTPOHHBIN METO/I.
OKHCAUTENBbHO-BOCCTAHOBUTENBHBIE ~ CUCTEMBbl.  M300pa’keHHE  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
(pemoKc-) CUCTEM METOIOM Moypeakiuil. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIN (PEIOKC-) TOTCHIIMAN KaK
KOJTMYECTBEHHAsT XapaKTEPUCTHKA peqoKc-cucTeMbl. CTaHIapTHBIE PEAOKC-MOTEHIUANbl U CHOCOOBI MX
onpeneyieHUs. BomopoaHbId  37EKTpoA. ODIEKTPOXUMHUUYECKHM psAj  HanpsokeHud  mMetamwioB.  JJ[C
raJIbBAHUYECKOTO JJIeMEHTa. XHUMHUYECKHE HWCTOYHHMKH DJIEKTPUYECKOTO TOKA. OJIEKTPOXUMHUYECKas
KOppO3HsI METAJUIOB. 3aBUCHUMOCTb BEJIMYMHBI PEIOKC-TOTEHIMANa CHUCTEMbl OT KOHIIEHTPAllMUd HOHOB,
TeMmeparypsl, pH, koMIiekcooOpa3oBaHus B pacTBOpE.
OKHCANTENHEHO-BOCCTAHOBUTENBHBIE CBOMCTBA BOABI. YCTOWYMBOCTH OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX
CHCTEM B BOJHBIX pacTBOpax.

Penokc-moreHnuanbsl M OlEHKa HAIPABJICHHUS] M TIOTHOTHI MTPOTEKAHUS OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakiuii. 3aBUCUMOCTh MEXK/y BETMYMHAMH PEIOKC-TTOTCHIIMAIIOB CHCTEM M M3MEHEeHHeM dHepruu ['mb0ca.
[TonGop okucnuTeNeHt M BOCCTAHOBUTENICH C YUYETOM CTaHIAPTHBIX PEIOKC-TIOTCHIINAIIOB.

OKHCIANTENBHO-BOCCTAHOBUTEIBHBIE IPOLIECCHI C YUYACTUEM JIEKTPUUECKOTO TOKA. JJIEKTPUUECKUN TOK KaK
CWIBHEHIINI OKHUCIIAIOIMNA U BOCCTAHABIMBAIOUIMM areHT. VIHEpTHblE M aKTUBHBIE 3JEKTPoAbl. CXembl
IIPOLIECCOB Ha BJIEKTPOJAX IPH IEKTPOIU3E PACIUIaBOB U BOJHBIX PACTBOPOB.

IIpakTnyeckoe 3ansATHE.
1. Pemienue 3a1a4 U ynpaxHeHH .
Conepxxanue:
1. CocraBnenne OBP, ncnomnb3ys Metof 2i1. 6ajgaHca ¥ METOA MOy PEaKIIHi.

2. PGHOKC-HOTCHHI/I&HH 1 OLICHKA HaIlpaBJICHUA 1 ITOJHOTBI IPOTCKaHMA
OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ.

3. Pacuet OJIC rainpbBaHHYECKOTO AJIEMEHTA

4. DnexTponus. 3aKOHbI IEKTPOIIN3A.

IIprMepbI TUNIOBBIX 3a1aAHMI.

1. JIns mpUBEeICHHBIX PEAKIUN OMPEEIUTE, KAKUE BEILIECTBA SIBISIOTCS OKUCIUTEISAMHU, 8 KaK1e
BOCCTAHOBHUTEIIAIMH; YKAXKUTE TUIl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOU PEAKIIMH; COCTABbTE YPABHEHHUS
ANEKTPOHHOTO

6ananca u nondepute Kod3h(HUITNESHTHI:

a) SO2+Br2+H20
2HBr+H2S04
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6) Mg+H2S04

B) CutH2S04
MgSO4+H2

CuS0O4+S02+H20

2. TanbBaHUYECKUIA P7IEMEHT COCTOUT U3 METAINTMYECKOTO IIMHKA, orpyxeHHoro B 0,1 M pactBop
HUTpaTa [IMHKA, 1 METAJUIMYECKOr0 CBUHIIA,

norpyxeHHoro B 0,02 M pactBop Hutpara cBuHlIa. Beraucnuts J/]C snemenTa. Hanucars ypaBHeHHs
AIIEKTPOJHBIX MPOILIECCOB, COCTABUTH CXEMY

AIIEMEHTA.

3. Ykaxute HoMepa Mo KOTOPBIMU PACIIONIOKEHBI HA3BaHUS BEIIECTB,
MIPH AJIEKTPOIIN3€E BOIHBIX PACTBOPOB KOTOPHIX HA KATOJE BHIIEISACTCS
TONBKO Bozopon. 1) xmopun kanus, 2) xmopun aukens (I1), 3) 6pomua
KanpIus, 4) HUTpAT cepedpa, 5) noaua HaTpusl.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMH.
PactBopsl, peaktuBsl: nepmanranar kamuss KMnO4 (0,1 H.), muxpomat kanus K2Cr207 (0,5 1.), cynbhur
HatpusiNa2SO3 (0,5 H.), uutput Harpus NaNO2(0,5 u.), ruapokcun kanuss KOH (0,1 H), cepHast kucnora
H2S04 (2 u.), cynedar xeneza FeSO4 (0,5 n.), xnopun xene3a(Illl) FeCl3 (0,5 #.), pomanua aMMOHHS
NH4CNS(0,5 1.), 6pomua xamust KBr(0,11.), omun xamus KJ (0,1 #.), xmopun xpoma (I1I) CrCI3 (0,5 n.),
xnopup onosa (II) SnCl12 (0,5 u.), aurpar BucmyTa(Ill) Bi(NO3)3 ( 0,5 H.), nepokcua Bogopoaa H202 (3%),
XJIOpHas Boja, Auokcua mapranna MnO2 (tB.), nuxpomat ammonust (NH4)2Cr207 (1B.).
Conep:kanue:
. Biiusinuie cpe/ipl Ha OKUCIUTENbHBIE CBOMCTBA MIEpMaHraHaTa Kaaus
. BoccranoBuTenbHbIE CBOMCTBA HUTPUTA HATPUS
. OKkucnuTenbHbIE CBOMCTBA AUXPOMATA KU
. OkucnuTenpHas akTUBHOCTh raJIOTEHOB
. OKUCIHUTENbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTD MEPOKCUA BOJOPOAA
. OKucnuTenbpHbIE CBOMCTBA HOHOB METAIJIOB

~N N L W

. Tepmudeckoe pas3nokeHUe TUXpoMaTa aMMOHHUS

JlaGopaTopHasi padora l'ajibBaHM4YecKHe 3JIeMEHTbI. DJIEKTPOJIU3.

[Tpubopel, mocyma: MmMTAaTUB C NPOOUPKAMHU, XUMHUYECKHE CTAKaHBl E€MKOCThbIO 250 M, BOJBTMETD,
WIEKTPOIUTUYECKUM MOCTUK, MEIHBIA DJIEKTPOX, LMHKOBBIA DJIEKTPOL, JJIEKTPOIU3Ep, DIIEKTPOLBI
rpadUTOBBIC, ICTOUHUK MTOCTOSIHHOTO TOKA.

PactBopsl, peaktussl: xnopu Hukens NiClI2 (0,5 #.), cynbdar mequ CuSO4 (0,5 1.), oaua xamus KJ (0,5
H.), cyabdar Harpus Na2S04 (0,5 u.), denondranens, 1akMyc, pacTBop kpaxmana. xjaopu Hukens NiCl2
(0,5 n.), cymppar megu CuSO4 (0,5 u.), Womun kamus KJ (0,5 u.), cynedar nHarpus Na2SO4 (0,5 n.),
dbeHondTanenH, JaKMyc, pacTBOp Kpaxmaia, kesie30 (OIMHIIKH), MarHui (CTpy’KKa), ITMHK (TpaHyJibl), MEIb
(cTpyxka), cBuHen (TpaHyibl), GuiIbTpoBaidbHas Oymara, xjmopun maraus (0,5 H.), xmopua nuaka (0,5 H.,
11.), cynedar xenesa (II) (0,5 H.), xmopun onoa (I1), aurpar ceunna (0,5 u), cynedar meau (0,5 H., 1 H.)
Coaep:xanue:

1. UccnenoBanue 3MeKTPOXUMHUYECKON aKTUBHOCTH METAJIIOB
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2. COopka raibpBaHUYECKOTO 3eMeHTa 1 n3Mepenue ero JJ(C
DIIEKTPOIIn3

1. Onexrponus xnopuaa Hukens (II) ¢ uHEpTHEIMU A5IEKTpOIAMU
2. DnexTponu3 cyibdara HATPUS C UHEPTHBIMU JIEKTPOIAMHU.

3. DnexTponu3 Hoauaa Kanus

4. Dnexrponus cyiabpara meau (I1) ¢ akTHBHBIM aHOTOM.
JlaboparopHas pabora Kopposus u 3aniura MeTamuioB

PeakTuBbl 1 MaTepuaibl: IIUHK (TpaHyibl), MeIb (MPOBOJIOKA), ATIOMUHUN (CTPYKKa), jKeie30 (MMPOBOJIOKA),
0JIOBO (TpaHyJibl), yPOTPOIIHH, CTaIbHBIC TNIACTUHKH, YPOTPOITHH, (GUIBTpOBaIbHas Oymara.

PactBopsl: cepnas kuciora H2SO4(2 u., 0,2 H.), azoTHast kucinora HNO3 (koni. r = 1,52 r/min), consnas
kuciora HCI (1:1), rugpokcun Harpus NaOH (2 n.), xnmopua Hatpust NaCl (3%), cynedar mequ CuSO4
(0,5 n.), xmopux meauCuCl2 (0,5 H.), rekcarmmanodeppart(Ill) kamst K3[Fe(CN)6](0,5 1.).
Conep:xanue
1. Xumuyeckasi ¥ 3J€KTpOXUMUYECKask KOPpO3Us LIMHKA
2. BinsiHue KOHLIEHTPALUK OKUCIIUTENS HA CKOPOCTh KOPPO3UU
3. Koppo3sus kak pe3yapTrar pa3InyHOro AOCTyMa KHUCI0poaa
4. JleficTBUE CTUMYJISATOpPA KOPPO3UH.
5. Koppo3ust atoMuHMS TIPU yAAJIEHUH 3alIUTHON OKCHIHOW TUICHKH.
6. [TaccuBanyst METaJUIMYECKON TOBEPXHOCTH.
7. 3amuTa MeTaia OT KOPPO3UH IJIEHKOW OKCH/IA, TOTYYeHHON IpU TepMOooOpadoTKe
8. KoHTakTHas KOppo3usl.
9. Biusinue mHTHOUTOpPA HA KOPPO3UIO METAJLIA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 Bonipocsl i1t CAMOKOHTPOJIS.

1. ﬂaﬁTe OMpPCACIICHUSA MOHATUAM: CTCIICHb OKUCJICHUA, OKHCIIUTCIIb U IPOLCCC OKUCIICHUAA,
BOCCTAHOBUTCIIb U ITPOLCCC BOCCTAHOBJICHUS.

2. Kak cBs3aHbI OJICKTPOHHOC CTPOCHHUC ATOMOB M HMOHOB C HX OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIMU
cBorcTBaMu. PaccMoTpuTe Ha mpuMepax cepsl, a30Ta, aJOreHOB.

3. Knaccudukanusi OKUCIUTEIHHO - BOCCTAHOBUTENBHBIX MpoieccoB. Poinb cpeasl B mporekanuun OB
peakuuii. BaxxHelmme OKUCIUTENN U BOCCTAHOBUTEIH.

4. BO3HMKHOBEHHE CKauKa [TOTEHIIMAja Ha JIEKTPOJE.

5. HopMaiibHbI€ 3JI€KTPOJHBIE TOTEHIIAAIIBI.

6. [Iporecchl B raTbBaHMYECKOM dJIeMeHTe. DneMeHT Jlanuans- Skoou.

7. Onexrponu3 kak OB nponecc. DNeKTponn3 pacijiaBOB M BOJAHBIX PACTBOPOB KUCIIOT, IIETOUEH U COJIEH.
8. IlpakTHueckoe 3Ha4YEHHUE NIEKTPOIIN3A.

9. Kparko chopMynupyiTe OTINIHE JIEKTPOXUMHUUECKON 3aIIUThI OT XMMHYECKOM.

10. Yem BbI3BaHa IEKTPOXUMUYECKAST HEOAHOPOAHOCTh OBEPXHOCTH MeTaia’?

11. KakoBbI NpUYMHBI BO3HUKHOBEHUSI MUKpOTaJIbBaHOTIAP ?

12. Kakue BbI 3Ha€T€ METO/IbI 3aIIUThI OT KOPPO3UH?

2. Tect noist camokOHTPOJIst. TUNIOBBLIE BONIPOCHI TECTA.

1. Kakwne u3 MEPCUUCIICHHBIX BCUICCTB MOT'YT IIPOABIIATEL B paCTBOPC KAK OKUCIIUTCIIBHBIC, TaK U
BOCCTaHOBHUTCIbLHBIC CBOMCTBA?

(a) mepmMaHraHaT Kamus

(6) cepnas kucioTa

(B) cepoBOmOpOL

(T) mMoKCcHI MapraHia

2. Kakue U3 nepednciIeHHbIX BENECTB MOTYT MPOSBISATH TOJIBKO BOCCTAHOBUTEIBHBIE CBOWCTBA?
(a) mepekuch BOIOpOaA

(6) muHK

(B) ammuax
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(?) xnop

3. IlepmanraHar Kajausi B KHCJIOW Cpe/ie BOCCTAHABIMBAETCS JI0. ..
(a) MnO

(6)MnO2

(B) MnO42-

(r)Mn2+

Tema 10. Bogopon. p- 3;1ementsl VII-IVA rpynn. dnements! VIIIA rpynnsi. (OITK-2)

Jlekuus.
Jlexuua.Bonopon. I'mnpunaer . Bona
Oobmas xapaktepuctuka Bojopona. [lomoxkeHue Bomopoaa B mepuonndeckoir cucteme. CTpoeHHe aroma.
Pu3nyecKkue M XMMHYECKHE CBOMCTBAa BOAOpoaa. Bomopox kak BoccTaHOBUTENb. BoccTaHOBHUTENbHAsS
CIIOCOOHOCTh aTOMHOTO W MOJEKYJISPHOTO BOIOpona. BiammopeiicTBue BoAopoAa C MeTallaMu U
HeMeTaiamMu. DopMbl HaxoxkaAeHUs Boxoponaa B mpuponae. CrnocoObl Momy4eHuss CBOOOAHOTO BOJIOPOJA.
IIpumenenue Bogopoaa. Bonopos kak epcreKTUBHOE roproyee.
l'uppuasl. Tunsl TUAPUIOB: HOHHBIE, KOBAJICHTHBIE, TOJIUMEPHBIE, HECTEXHOMETPUUECKHE.

Bopa: xapakTepucTHKa XMMHYECKHX M MEKMOJICKYJSIPHBIX CBsI3€l, OCOOCHHOCTH (PU3MUYECKHUX CBOWCTB
BOJIbI TIO CPABHEHHUIO C BOJOPOJHBIMU coearHeHusMu S, Se u Te, xumudeckue cBoiicTBa. Tspkenas Boaa.
Metoabl OUUCTKH MPUPOAHOUN BOJIBI.

Jlexuus.Onements! VIIIA-rpynns.

l'enmuit u p -sneMeHTHl BOCBMOW rpynnbl. [lonoxenue B mepuoandeckod cucreme. CTpOEHUE aTOMOB.
BaneHTHOCTh M CTENEHM OKHMCICHUSI aroMOB. (DU3MYECKHE CBOMCTBA. XapakTep MEXMOJIEKYJISPHOTO
B3aUMOZICUCTBUS. MI3MeHeHne TeMIniepaTyp IUIaBJICHHS U KUIIEHUS B Py TeIUH - paJoH.

Xumndeckue coequHeHus. DPropuapl KCEHOHAa M KpunToHA. IlpuHinunel ux nomydenus. ['uaponus
¢dTopunos. Kucnopoaconep:xariye COeAMHEHUS] KCEHOHA.

KnarpaTtHble coeuHEHNS aproHa U €ro aHaJIOIoB.

Jlekuua. Dnementsl VIIA rpynmsl.

OOmiast xapakrepucTtuka sneMeHToB. Ctpoenue aromoB. OcobGeHHocTH ¢TOpa. Du3nNYecKhe CBOWCTBA
IIPOCTBIX BEIECTB. XMMHUECKHE CBOMCTBA MPOCTBIX BelleCcTB. POpPMBI HAXOXKIEHUS FaJIOT€HOB B IIPUPO/IE.
OOuMii MPUHIUI MTOyYeHHUs CBOOOHBIX rajloreHoB. [Ipumenenue.

lManorenoBoOpOABI. YCTOMUHUBOCTh MOJIEKYJ. XapaKTep XUMHUUYECKHX CBSI3€ B MOJEKynaxX. XUMHUYECKUE
cBoiicTBa. PeakuuonHas crnocoOHOCTh. BoccraHoBuTenbHbIE W KHCIOTHBIE cBoicTBa. (OcoOeHHOCTH
(hTOpOBOMOPOAHON KHUCIOTHL. [IpOMBINIIICHHOE TMONMYy4YeHHUE COJISTHOM KHUCIOTHL. [IprMeHeHue ConsHON |
IIJIJABUKOBOM KHCIIOT.

I'amorennnpl. ["amoreHu bl OCHOBHBIE, aMdoTepHBIe, KUCIOoTHBIE. [lomuMepHbie ranoreHuabl. CBOMCTBA.
Oco00eHHOCTH TUIPOIN3a TaJOTEHUIOB pa3HbIX TUMOB. [uapodTopuasl. Oxcuasl Gropa, xmopa (I, IV, VII),
opoma (1), moga (V).

Kucnoponconep:xaiiie KUCiIoTsl Xjiopa, Opoma, noga. CtpoeHue Mosuexyn. OKHUCIUTEIbHBIE U KUCIOTHbIE
cBoiictBa. OOmume npuHIUNBI ToxydeHus. CoaM  KUCIOPOJCOAEPKAIIMX  KUCIOT — TaJIOTeHOB.
OxucnurenpHble cBoiicTBa. CpaBHUTENbHAS YCTOMUMBOCTh COJIEM U KUCIOT. [IpuMeHeHne rUIoXJIOpUTOB,
XJIOpaToB, nepxyoparoB. OKUCIAIONINE, TOPIOYME U B3phIBUAThIE CMECH Ha OCHOBE XJopaTa U Iepxjopara
KaJIus.

Jlexuus. OnemenTsl VIA rpynmnsl.

O6mras xapaktepuctuka meMeHToB. CtpoeHue atomMoB. OcoOeHHOCTH Kuciopona. [IpocTeie BemiecTna.
Crpoenue wmonekynbl o30Ha. [lomuMopdHbie MoauduKanmuu cepbl. XHUMHYECKHE CBOHMCTBA MPOCTHIX
BetiecTB. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBAa. OTHOILIEHHE MPOCTHIX BEIIECTB K METaulaM U
HeMeTalaM, BOje, KuciaortaM M mienodaM. DopMbl HAXOKIEHUS 3JIeMEHTOB B mpupoze. [IpunHummb
MOJTy4eHus Kuciaopoza u 030Ha. [IpuMeHeHne mpocThiX BEIIECTB.

[Tepokcun BOZOpOA. Crpoenue MOJIEKYJIBI. [Tonyuenue. YCTONYMBOCTD.
OKcuTenbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [[puMeneHne



I'mppune! Tuna H23. Ctpoenue monekyn. Tepmuyeckas ycroiunBocTs. @usndeckue cBoiicTBa. M3meHeHue
TEMIIEpaTyp IUIABICHUS W KUIEHWS B  pPsAy BOAA-TEIULypOBOLOPOA. XHMHUYECKHE CBOMCTBA.
BoccraHoBuTenbHbIE U KHCIOTHBIE CBOWMCTBA B Psily Boja - TemtypoBogopod. Ceposonopon. ColicTBa.
TokcHYHOCTH XaJbKOreHOBOMOpoA0B. OOIIMe NPUHIMITEI UX TONydeHHUs. XanbkoreHunsl. CpeaHue H
KHCIbIe XanbKoreHu sl [ uaponu3. O0mue npuHIuel nonyyenus. [lpumenenue.

I'mopunst cepsl H2Sn. Crpoenue MOJIEKYIL. YCTOWYUBOCTS. Kucnorneie u
OKHCIIMTEIHHO-BOCCTAHOBUTENIbHBIE CBOKCTBA. [lomucyabubl.

Oxkcuapl. Oxcuawsl snementoB (IV, VI). OrHomieHne OKCHIAOB K BOJAE, KHCIOTaM M  IIIEJIOYaM.
OKHCIUTENBHO-BOCCTAHOBUTENbHbBIE CBOMCTBA.. lIpHMeHEeHHMEe CEpHUCTOrOo ra3a M €ro BIUSHUE Ha
okpyxarwomytro cpeny. CepHucras, celeHMCTas U TeJUIypucTas  KUCIOThl.  KuciaoTHele U
OKHCIIMUTEIHHO-BOCCTAaHOBUTEIIbHBIE CBOMCTBA B PSIly CepHUCTAS - TeJurypucTasi Kucinotsl. Comu. CynbQUTHI
cpenHue u kuciele. ['uaponus coneit. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE CBOMCTBRA. [lonydyeHue.

CepHasi, ceneHoBasg W TeJUTypoBasi KUCIOTHl. CBOHCTBa pa30aBIE€HHONH M KOHIIEHTPUPOBAHHOW CEPHOM
KHUCIOThI. ['uaparel cepHoit kucnotsl. Ilonucepusie kucnotsl. Oneym. [IpoMblieHHbIE METOBI TOTYyUYEHUS
cepHoii kuciotsl. Cynbdarel. I'nnpocynbdarst. Jucynsgarsr. Cenenarsl. Temmypars.

Tuokucnotel U ux conu. Tuocynbdarel. [IOTUTHOHOBBIE KUCIOTHI U X COMU. [IepOKCOKUCTIOTHI Cephl U MX
coii MIX OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. ['anorennipl cepbl. CpaBHUTENbHAS YCTOMUYUBOCTb.
CgoiicTBa. Oxcoxmopuabl cepbl. OKCOXI0pHUL cepbl. JIMOKCOMUXITIOPU CEPBI.

Jlexuus.OnemenTsl VA- rpymnisbl.

OO6mras xapakrtepuctrka 3jiemMeHToB. Ctpoenue aromoB. OcoOGeHHOCTH a3zora. IIpocTeie BermiecTsa.
OcoOEHHOCTH CTpOCHHUA. AJIIOTPONHBIE MOAU(UKAIMH. XUMHUYECKHE CBOMCTBA IPOCTBHIX BEIIECTB..
@DopMBI HAXOXKACHHS JIEMEHTOB B pupoae. IIpuHInIbI nony4eHns 1 IpUMEHEHNs IPOCTHIX BEUIECTB.
T'mapunet OH3. Crpoenue monekyn. OOpa3oBaHHEe M yCTOMYMBOCTH MOHOB aMMHUOHHMA M (OCGOHUS.
ITpunuuner nomyueHuss ruapuaos OH3. Amwmwuak. Ilomyuenue. XuMHUECKHME CBOMCTBA aMMMaKa.
AmvMuHOKOMIUIEKCH. Conmn  aMMOHMSA. AMUIBI, UMUABI, HUTPUABL. Peakuuu OKHUCIEHHS aMMHaKa.
IIpuMeHeHne aMMuaKa.

I'mppasun. Crpoenne monekynsl. CoiictBa. Conu ruapa3oHus. [ uapa3suH kak TOMIMBO. [ MApOKCHIIaMUH.
Crpoenue monekyibl. Conu TUIpOKCHIAMMOHHUS. A30THCTOBOJOPOAHAS KUCIOTa U ee conu. KucinoTHsie u
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. A3upl. [IpuMeHeHne a3uaos.

Okcumpr  azora (I, 1II, III, IV, V). Crpoenne wmonekya. OTHOIIEHHE K BOJE, IIEIIOYAM.
OKuCIUTENbHO-BOCCTAHOBUTENbHBIE CBOWMCTBA. [IpuHIMIIBI MoOnydeHus. A30TUCTas KuciaoTa. HuTputel.
OKHCAUTENHEHO-BOCCTAHOBUTENIbHBIE CBOMCTBA KUCIOTHI U HUTPUTOB. A30THas KuciaoTa. OKHUCIUTENbHbIE
CBOMCTBa KOHIIGHTPUPOBAHHOW M pa30aBIEHHON a30THOM KHCJIOTHL. B3aummosnelcTBue C MeTalylaMd H
HeMmeTauiaMu. JlaGopaTopHble U MPOMBIIIEHHBIE METOBI MOJYYeHUs a30THOM KUCIOTHI. llapckas Boaka.
[Ipumenenne a30THOM KUCIOTHI. COJIM a30THOM KHUCIOTHI, MPOAYKTHI MX TEPMUUYECKOTO Pa3I0KEHHUS.
[Ipumenenue coseir. A30THBIE YIOOpEHHSI.

Oxcuabl pocdopa, MbllIbsIKa, CYypbMbI U BUCMYTa. OcOOEHHOCTH cTpoeHus. OTHOIIEHUE K BOJE, KUCIOTaM
u wmenoyaMm. [lpunnuner nomyuyenus. Kucnopoaconepkamue KuciaoTel ¢ochopa U UX  CONH.
dochoprHoBarucras kuciaora u runodochutel. Docdopucras kuciaora u dochurel. Meta-, 1u(mupo-)- u
nosmdocdopHbie KUCTOTH U uX coiu. OprodochopHas kuciora u ee coiau. CTpoeHrne MOJEKyJl KHUCIOT
dbocdopa, ©X OCHOBHOCTh M OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIC cBOMCTBA. [lomyuenue oprodochopHoit
kucioTel. Ee mpumenenue. ®opdopHbie ynodpeHus.

I'uppoxcuas! Mbimbska, cypeMbl (III, V) u Bucmyra (III). Mera- u oprodgopmbl. KucnorHo-ocHOBHBIE U
OKHCIIMTEIbHO-BOCCTAaHOBUTENIbHBIE cBOMCTBAa. O6mue npuHuunsl nomydenus. Comu. Apcenarst (111, V).
Crubarst (111, V). Bucmyratst (V). OkcocoequHeHust BUCMyTa U CypbMbl. OCOOEHHOCTH THAPOIN3a CONEH
CYpPBMBI U BUCMYTA.

lanorenunst anementoB (IIL V). VX cpaBHUTENbHAS YCTOMYUBOCTh. TUIBI TaioreHUA0B. OCOOEHHOCTH UX
rugponuza. [anorernast azora. Xnopunasl hopcdopa (111, V). ['anoreHoKoMIIIeKCHI.

Jlexuus. Onementsl IVA rpynmnsl.
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OOmiast xapakTepucTHKa. YTiepox U ero coeauHeHus. OOmas xapakTepucThka sieMeHToB. CTpoeHue
aroMmoB. OcobenHoctu ymiepopa. IlpocTeie BemecTBa. AJIIOTPONHBIE MOAMDUKALUKN  YIIIEpOAa.
XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB. DOPMBI HAXOXKIEHUsS DJIEMEHTOB B Ipupoze. lIpuHuumns
MOJYYEHHUs POCTHIX BemecTB. [IpruMenenue. Yroiab Kak TOIUIMBO U aacopOeHT. CoeHEHHs ¢ METaJIaMH.
KapOunapr merannos. KapOopyH.

Oxkcun yrnepona (II). Xumwuueckass cBsa3p B Mosekyine ¢ nos3uiuit teopuid BC u MO. Ilonyuenue.
BoccranoButenbHble cBoiicTBa. Peakumu mnpucoenuHenus. KapOonmnsl meramioB. @ocren. Obmactu
npakTruueckoro npumeHenus. Oxenp yrmepona (IV). Ctpoenue monexynbsl. OTHOIIEHHE K BOJE, IIEI0YAM.
ITomyuenue. Ilpumenenue. YromnbHas kuciora U ee coid. CTpOE€HHE MOJEKYIbl YrojdbHOW KHUCIOTHI U
kapOoHaT-nona. Kabonarsl, ruipokapOoHaThl, OCHOBHBIE KapOoHaThl. [Ipumenenue. CoequHeHus yriaepoaa
¢ azoroM. llmanoBomopon. LlnanoBomopomnas kucnora. uanuael. L{MaHWA-MOHBI KAk JIMTaHOBI B
KOMIIJIEKCHBIX ~COE€OUHEHMsIX. ['maponn3 nuaHugoB. TOKCMYHOCTH LMAHOBOAOPOAA M LIMAHUIOB.
PonmanoBonopon 1 ponaHubl.

Jlexuus. Kpemuuid.

Xumudeckue cBoicTBa. Cumuiuasl. JIMOKCHA KpeMHHS, OCOOCHHOCTH €ro CTpoeHus, amopdHas wu
kpuctammudeckas ¢popmbl. Kapil. KBapuesoe ctekio. [lepeBoa B pacTBopumMbie coequHeHus. KpeMHaneBbie
kucnotbl. OpTokpemHueBass kucnorta. [lonukpeMmHueBble KHCIOTHl. OCOOEHHOCTH HMX CTPOEHUS.
[Tonydenue. 3011 ¥ ream KpeMHUEBBIX KUCHOT. Cunukarenab. Coaum KpeMHHEBBIX KHUCIOT. OpTo-, MeTa-,
noaucuiauKarel. AmtoMocuwinkarel. MckyccrBennble cunmukarbl. Crekna. Ileomutsl. IlemeHT. Bsbkyiue
BemiecTBa. TyromnaBkue kepamuku. Kpemuuiiopranmueckue coenuHeHus. CHUIIMKOHBI W CHJIOKCAHBI.
Ocobennoctu ux crpoenus. CBOMCTBa.

Jlexmms. TMonrpynma repmanus. XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB. AJUIOTPOITHBIE MOAM(PUKAIINN
omoBa. CoenguHenust repmanus, onoBa, cBuHma (II, 1V). Hx cpaBHUTEeNbHAs yCTOWYMBOCTD.
KuCI0THO-OCHOBHBIE U OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA OKCHAOB. X OTHoOmeHue k Boxe,
KHcToTaM, Imenodam. OOmMe NpuHIUIE nonydenus. ['uaponus.

Jlekuua. Onementsl VIIIA-noarpynmel. [enuit w1 p -31eMeHTB BOCbMOW rpynmbl. [lomoxeHue B
nepuoauyeckoil cucreme. CrTpoeHwe aromMoB. I3MEHEHHWe aTOMHBIX paguyCcoOB, HOHU3ALMOHHBIX
MTOTEHIUAJIOB, CPOJACTBA K JIEKTPOHY U AIEKTPOOTPULIATEILHOCTH MO NEpUOAaM M rpymnmnaM. BaneHTHOCTD
U CTENEHU OKHUCJIeHUs aroMoB. Duznueckune CBOMCTBA. XapaKTep MEXMOJEKYISIPHOTO B3aMMOJCHCTBHS.
N3menenue Temneparyp IIaBIeHUs U KUIEHUS B Py TeJIAN - paJioH.

Xumuueckue coenuHeHud. Dtopuapl kceHoHa W KpunToHa. [lpuHumMmel ux mnomaydeHud. [waponus
¢dropunos. Kuciopozacoaepxaiiyue COeTUHEHHS] KCEHOHA.

KnarpaTtHble coequHeHNs aproHa 1 ero aHaJIoroB.
IIpakTH4eckoe 3aHATHE.
Pemenne 3ana4 v ynpaskHeHuii.
Coaep:xanue:
1. llemouku mpeBpalieHuii (3a1aHNe Ha OCHOBHBIC XUMUYECKHE CBOMCTBA)
2. PacuerHnie 3ala4y 1o TCMEC ¢ NPUMCHCHHUECM OCHOBHBIX 3dKOHOB XUMUWU.
Tumnosble 3a1aHuA:
Bonopoa. Boxa. I'mapuasbi.
1. VI3 mpencTaBieHHbBIX BEIIECTB BBITUIIUTE T€, KOTOPbIE COOTBETCTBYIOT ruapuaaM. CaenanHbiii BEIOOD
MOTHUBHUPYHUTE.
CH4 ; SnH4 ; NH3 ; NaH; HBr; B2H6 ; AIH3 ; H2S; H2 ; H20; TiH4 ; H202 ; HF.
2. YKa)KI/ITe, KaKyro pOJib B OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX PCAKIUAX MOTYT BBIIIOJHATL:
a) monekynsl H2; 6) nonst H+ (H30+ );B) nonsr H-. HanummmTe ypaBHEHHsI COOTBETCTBYIOITUX PEAKITHH.

3. XBartuT JM BOAOPOAA, TOJYYEHHOTO B3aUMOJACHCTBHEM SOT ATIOMUHHUEBBIX CTPYKEK C H30BITKOM
IIeJI04YM, YTOOBI BOCCTAHOBHUTH 10 cBoOomHOro Meraimia 36r Cu20O? CKoNbKO YHMCTOH MEAM NPH ITOM
IIOJTyYUTCS, €CIIA BBIXOJ cOCTaBIsAET 95% OT TEOPETUUECKH BO3ZMOKHOTO?

JuiemenTsl VIIIA-rpynmnsi.

1. Kem BniepBbIe OBUTIO CHHTE3UPOBAHO COSIMHEHNE KCEHOHA CO (PTOPOM MOHHOTO Xapakrepa?
2. Kakue creneHu OKHCIEHUS MPOSIBISIET KCEHOH B CHHTE3UPOBAHHBIX (PTOpHIaX KCEeHOHA?
3. Kakue Tumsl peakuuid XapakTepHbl Juis GTOPHIOB KCEHOHA?
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JuemenTsl VIIA rpynnsi.

1. Moxxno i mpumMensth 1ist ocymenus Cl2 u HCI konnerrpupoBannyo H2SO4 u tBepaprit NaOH?

2. Hanucatp ypaBHeHus peakiuii rugponusa ZnCI2 u SiCl4.

3. Hamucare ypaBHeHme peaknuu ruaponm3a ClI2 B MonekynsipHoil W woHHOW ¢opme. Kak Brnuser Ha
paBHOBeCHE THAPOIHM3a J00ABICHUE K XJOPHOM BOJE: a) pacTBOpa KUCIOTHI; 0) pacTBopa IEIOYH; B)
pacTBoOpa XJjopuaa HaTpusi?

4. Cxonbko nutpoB Cl2 (mpu H. y.) oOpa3yercs npu B3aumoneictsuu 100 ma 36%-noit (r = 1,18 1/mn)
cosisiHoM kucnoTsl ¢ 50 1 KMnO4?

JuemenTsl VIA rpynmsl.

1. [Touemy mipu pousBoacTBe H2SO4 koHTaKTHBIM criocoOoM okcunt cepsrl (VI) pacTBopsitoT HE B BOAIE, a B
KOHIIeHTpupoBaHHON H2S04?
2. Kakyto Maccy BBICOKOIIPOIIEHTHOTO ojieyMa ¢ coaepkanueM 60% cobomHoro SO3 MOXKHO MOTYYUTh U3 5
T IAPUTHOTO KOHLIEHTpaTa, coaepkamero 45% cepbr?
3. Paccuurare, kakori oobem 3aiiMer mpu 20 °C u 95 klla oxcun cepwr (IV), momydeHHBINH IeHCTBHEM
KHUCJIOTHI Ha 0,6 MOJb CynbuTa HATPHUS.

JiieMeHTbI VA- rpynisl.
1. OcyuiecTBUTH MPEBPALICHUS:
a) Ca3(PO4)2 ® CaHPO4 ® Ca(H2P0O4)2 ® Ca3(P0O4)2

2. IlpuBecTu NaHHBIC, yKa3bIBAIOUIHE Ha 0oJiee SIPKO BBIPAKEHHBIM METAITMUECKUN XapaKTep BUCMYTa 10
CPAaBHEHUIO C CypPbMOM.

3. Hanucare ypaBHeHus peakuuii ruaponusa xnopuaa Bucmyrta (III) m ykazaTh, Kak MOXHO CMECTHUTH
paBHOBECHE TUIPOTU3A.

JuemeHThI IVA-rpynnsi

1. [louemy omacHOCTh OTpaBJIECHUS YTapHBIM ra30M MpPH 3aKPbIBAHUU MEYEil BO BpeMsl TONKU MOHMYKAETCS
0 Mepe YMEHbIIeHUs Hakana yrieh? JIjis oObSCHEHHS  HMCIOJb30BaTh TEIIOBOW 3(PQeKT peakmuu
obpazoBanus CO.

2. Hammucarb ypaBHEHHS peakluii, MPOTEKAIOIINUX MPU MPOKATHBAHHIH:
a) okcuna kpemuwus (IV) ¢ kapbonaTtoMm HaTpus;

0) okcuna kpemuus (IV) ¢ ruApOKCHIOM HATpPHS,

B) KapOOHATa KaJIUsI C KPEMHHUEBOM KHCIOTOM;

r) okcuaa kpeMuus (IV) ¢ ruipokcuaomM KanbLus.

3. CocTaB OKOHHOTO CTEKJIa MPUOIU3HUTENBbHO BhIpakaeTcs hopmynoi Na20 x CaO x 6Si02. Beruncnuth
TEOPETHUYECKUI PACXOM CHIPhS — CObI, M3BECTHIKA M KpeMHe3eMa - Ul MOMy4YeHHs | T Takoro CTEeKIa.
Hanmcath ypaBHEHHE peaKIMy B3aUMOJICHCTBUS 3TUX BEIIECTB MIPH CIUIABICHUH.

JlaboparopHbie padoThbI.

JlaGopaTopHasi padora «Bomxopox»
OnbITHI:

1. ITonmyyenue Bogopoaa ACHCTBUEM METallIa HA KUCIIOTY.
2. Ilonyuenue BopoOpoJa ACHUCTBUEM METaJljIa Ha IIEI0Yb.
3. Boccranosnenue [lepmanranara kaiaust aToMapHbIM BOZOPOJOM.
JlabopaTopHas pabora «['ajorenbn»
OnpIThHI:

1 .«X10p U XJI0pOBOAOPOI»

1. ITonyuenue xopa.
2. B3zaumozeiicTBue Xj10pa ¢ MeTalIaMu.
3. XJjlopHas BoJla U €€ CBOMCTBA.
4. TlonyueHue XJIOPOBOAOPO/IA U €r0 CBOICTBA.

1. «KucjiopoaHbie COeIUHEHHS XJI0PA»

1. ITomyueHue sxaBeneBOi BOABI.
2. OKuCIUTENBHBIE CBOMCTBA KaBEJIEBOU BOJIBI.
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III «bpom, H0Oa M UX COCTUHECHU
. [lomyyenue 6poma u oza.

. CoiicTBa Opoma.

. CBoiicTBa 1noma

. Bomoponusie coenunenust Opoma u rona.
. BoccranoBuTenbHbIE CBOMCTBA IaJIOT€HOBOAOPOAOB.
. Conmu OpOMHOBATHCTON KHUCIIOTHI.

~N 00 &N L AW =

. Peaknium Ha nonsl Br- u I-.

JlaGoparopuasi padora «Kucsopoa. Oxcuasbl. [lepoxcnabn
I. Kucaopoa. Oxcnasbl.

OnpITHI:

1. IlomyueHue kuciaopoza.

2. OKuCIUTENBHBIE CBOMCTBA KUCIOPO/A.

3. Karanutuueckoe pa3ioxeHue NepoKCcHia BOAOPOa.

II. TTepokcup!.

1. OBHapysxeHHe epoKCHIa BOIOPOA.

2. [TonyueHnue nepokcuaa BOAOPOIA.

3. OxkucnuTelbHbIE CBOMCTBA MEPOKCHUIA BOAOPO/IA.

4. BoccTaHOBUTEIIbHBIE CBOMCTBA MEPOKCUIA BOAOPO/A.

5. OKucIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA IEPOKCH 1A HATPHUSL.

Jlaboparopnas pa6ora «Cepa. Cepoonopon. Cyabduabr.»
OnbIThI:

1. ITomyueHne MOHOKJIMHHOM CEPBI.

2. [TonyyeHue MmIacTUYECKOMN CEPHI.

3. B3aumopeiicTBHe cepbl ¢ METAIIIAMH.

a) BzaumopeiicTBre cephl ¢ Keae30oM.

4. BoccTaHOBUTEIBHBIE CBOMCTBA CEPOBOIOPO/IA.

5. l'unponus cynbdumos.

JlabopaTopHas padora «Kuc/iopoaHblie coeTHHEHNUS CepPbDy
OnbIThI:

1. ITonyuenue oxcupa cepsl (1V).

2. CpotictBa okcupa cepsl (IV)

a) 3aTyxaHue ropsiuieil JyduHku B okcuze cepsl (IV).

0) PactBopumocTs okcupaa cepsl (IV) B Boze.

3. OkucauTenbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA OKcUAa cepsl (I1V) U cepHUCTON KUCTOTHI.

4. ObecupeunBanne PyKCHHA CEPHUCTON KUCIOTON

5. Peakuusa Ha H2SO3 u ee conn.

6. CBoOliCTBa CEpHOM KUCIIOTHI.

a) BzaumoneiicTBie KOHIIEHTPUPOBAHHOM CEpHOM KMCIIOTHI C HEMETallaMU
0) [etictBue pazbasnennoit H2SO4 Ha meTamib.

B) JlelicTBHE KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOThI HA METAJLIIB.
r) Jleruaparupyrolire cBOMCTBA CEPHON KUCIIOTHI.

1) BzanmopeiicTBrue cepHOIl KUCIOTHI C COMSIMU APYTUX KUCIIOT.
7. Peaknus Ha cynb(har-uoH

8. CBoiicTBa THOCYIb(aTa HATPHSL.

a) BoccranoBuTenpHbIE CBOMCTBA THOCYNIb(aTa HATPHSI.

. JlelicTBUE XJIOpPHOI BOJBI HA CMECH PACTBOPOB HoaMIa Kalus U OpOMHUIa KaJIusl.
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JlabopaTopHas padoTa «A30T H €ro BOAOPOJAHbIE COeTMHEHUD)
OnbIThI

1. [Tonyuenue azora

2. CBoicTBa aMMHaKa.

a) PacTBopeHne aMmmuaka B BOJIE.

3. Peakiusg Ha HOH aMMOHUSI.

4. Tepmuueckoe pa3iioKEHUE COJIE aMMOHUS.

5. Bo3ronka xjgopuia aMMOHUS.

JlaGopaTopHasi padora «Kucji0poaHbie COeIMHEHHUS a30Ta)
OnbITHI:

1. ITomyuenue u cBoiicTBa okcuzaa azora (II).

2. Ilonyuenue okcupaa azora (I1V)

3. OGpa3oBaHue U pacmaja a30TUCTON KHUCIIOTHI.

4. CBoiicTBa a30THOM KUCIIOTHI.

a) PaznokeHre mpu HarpeBaHUM.

0) JleiicTBre KOHIICHTPUPOBAHHOM a30THOW KUCIIOTHI HA METAJLIBI.
B) JleticTBre pa30aBIeHHOMN a30THOM KMCJIOTHI HA METAJLJIBI.

r) [laccuBupoBaHue alMtOMUHUS «ABIMSALIEH» a30THON KUCIIOTOM.

n) JleiicTBue KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTHI HA HEMETAJJIBI.
) Paspyiienne opraHMuecKux BEIECTB a30THOM KUCIIOTOM.

5. PaznokeHue HUTPATOB MPU HATPEBAHUHU.

JlabopaTopHas padora «Pocdop u ero coeTMHEeHUsD)

OnbITHI

1. Peakiun Ha HOHBI (POCPOPHBIX KUCIIOT.

2. ITonyuenue HochOpHBIX KUCIIOT.

[Tony4yenue oprodochopHOil KUCIOTH U3 KOCTSIHOM 30161 MK pochoputa
3. Comu opToochOpHOI KHUCITOTHI.

a) @ocdarel HATPUS U UX THIPOIH3.

0) [Tonyuenue dhocdaroB KaIbIHs.

B) [Tonyuenue docaros xene3a u arOMUHUSL.

JlaGopaTopHas padora «CypbMa, BUCMYT M UX COCUHEHUS»
OnbITHI:

1. BzauMopencTBre CypbMbl C KOHIIEHTPUPOBAHHBIM PACTBOPOM CEPHOM KUCIIOTHI.
2. Ilonyuenne u cBoiictBa rugpokcuaa cypbmsl (III).

3. BoccranoButenbHbIE cBOMCTBA TeTparuapokcoctuodara (I11) narpus.
4. I'mpponus coneii cypemel (111).

CoeauHeHUs1 BUCMYTA

1. ITomyuenune okcuna Bucmyta(lll).

2. Ilonyuenue u cBoiicTBa ruapokcuaa BucmyTa (I11).

3. l'unponus coneit Bucmyta (III).

JlaGopaTopHasi padora. Yriiepoa u ero coeAMHeHusl.

OnbITHI:

1. AncopOumoHHas CrocOOHOCTh APEBECHOTO YIJIS.

2. Ilonyuenue u cBoicTBa okcuzaa yrinepoaa (II).

3. [Tonyuenue u cBoiicTBa okcuaa yriepoaa (IV)

4. ObpazoBaHue coyieit yrombHON KUCIIOTHI.

5. T'maponu3 conei yroabHON KUCIOTHI.

6. CBolicTBa cOJ€H yroJbHOM KUCIIOTHI.



JlaGopaTtopnasi pabora «KpemHuii 1 ero coeHHeHUsD)
OnebIThI:

1. ITomydyeHne KpEMHUEBOW KUCIIOTHI.

a) [lonyuenue runporens KPEMHUEBOM KUCIIOTHI.

6) Iomydenue rupo30Iisi KPEMHUEBOM KUCIIOTHI.

B) BrITecHeHHe KpeMHUEBOM KUCIIOTHI U3 €€ COJIEH.

2. 'maponus conelt KpEMHUEBOM KUCIIOTHI.

3. BrllenaunBanue CTeKIa.

JlaGoparopHasi padora «OJ10BO, CBHHELl M MX COeIHHEHMSD)
OnbIThI:

O.10B0

. [lomyuyenue onosa.

. OkucneHue 00Ba KUCIOPOAOM BO3/1yXa.

. B3anmopeiicTBue o10Ba ¢ KUCIOTaMH.

. B3anmoneiicTBue 010Ba CO LIEI09aMHu.

. [lomyuenue u coiicTBa rugpokcuaa onosa(ll)

. I'maponu3 xnopuna onosa(Ill).
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. [lomyuenue cynb(hua0B 010Ba.

Caunen.
8. [lonmydyeHue cBUHIA.
9. OkucneHne cBUHIIA KUCIOPOJOM BO3AyXa.

10. B3aumomelicTBrEe CBUHIIA C KUCIIOTAMMU.

11. Ilonyuenue u cBoicTBa ruapokcuaa ceunna (II)

12. O6napyxenue nonoB Pb2+ B pacTBope.

13. CrenieHb OKUCIIEHMSI CBUHIIA B CYpHUKE.
Pemenne npakTuyecKux 3aJaHNH 10 TeEMaM ceMecTpa
Pemenue 3a1a4 ¥ ynpasKHeHHH.
Conep:kanue:

1. Ilenouky npeBpalieHui (3aJaHue Ha OCHOBHbBIE XUMUYECKHE CBOMCTBA)
2. PacyerHble 331241 110 TEME C IPUMEHEHUEM OCHOBHBIX 3aKOHOB XUMHUH.
Tunosele 3a1aHuA:
Bonopon. Boxa. I'mapuabl.

1. VI3 mpeacTaBIEHHBIX BELIECTB BHIHUIIUTE T€, KOTOPBIE COOTBETCTBYIOT rHpuaaM. CleanHblii BHIOOD
MOTHUBUPYWUTE.

CH4 ; SnH4 ; NH3 ; NaH; HBr; B2H6 ; AIH3 ; H2S; H2 ; H2O; TiH4 ; H202 ; HF.
2. YKaXuTe, KaKylo poJib B OKACIIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX MOTYT BBITIONHSATH:
a) mosiekynel H2; 6) nonst H+ (H30+ );B) nonsr H-. Hanuimmre ypaBHEHHSI COOTBETCTBYIOIINX PEAKITHA.

3. XBaTur U BOIOPOAQ, IMOJTYYEHHOTO B3aMMOJCHCTBHEM S6T aTIOMHHHEBBIX CTPYKEK C HM30BITKOM
IIEJI0YH, YTOOBI BOCCTAHOBHTH 10 CBOOOmHOTO Metaymia 36r Cu20? CKOJBKO YHCTOH MEIU TPH STOM
MTOJIYYUTCS, €CIIM BBIXOJ COCTABISIET 95% OT TEOPETUUECKHA BO3SMOKHOTO?

JuemenTsl VIIIA-rpynmsbl.
1. Kem BriepBBI€ OBLIIO CHHTE3MPOBAHO COCTMHEHNE KCEHOHA cO ()TOPOM MOHHOTO Xapakrepa?
2. Kakue cTeneHu OKUCIICHHs MPOSBIIIET KCEHOH B CHHTE3UPOBAHHBIX (PTOpUAAX KCEHOHA?
3. Kakue Turmel peakiuii XapakTepHbl 1J1s1 GTOPHIOB KCEHOHA?
JuemenTsl VIIA rpynnsi.
1. Moxkno i mpumMensth 1ist ocymenus Cl2 u HCI konnerrpupoBannyo H2SO4 u tBepaprit NaOH?
2. Hanucatp ypaBHeHus peakiuii rugponusa ZnCI2 u SiCl4.
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3. Hammcarp ypaBHeHue peakuuu rugposmsa Cl2 B MonekynsapHod u noHHOM ¢opme. Kak Bimser Ha
paBHOBecue THIposin3a Jo0aBIeHUE K XJOPHOM BOJE: a) pacTBOpa KMCIOTHI; 0) pacTBOpa ILIEIOYH; B)
pacTBopa XJI0puaa HaTpus?
4. Cxonpko nutpoB Cl2 (mpu H. y.) oOpa3yercs npu B3aumoneictsuu 100 ma 36%-noit (r = 1,18 /mn)
cosstHOM KucsoTsl ¢ 50 r KMnO4?
JuemenTsl VIA rpynmsi.

1. [Touemy mipu npousBoacTBe H2SO4 KOHTaKTHBIM crtocoO0oM oKkcua cepsl (V1) pacTBOpSIIOT HE B BOJIE, a B
KOHLIeHTpupoBaHHoi H2S04?

2. Kakyro Maccy BBICOKOIIPOIIEHTHOTO ojieyma ¢ conepkanueM 60% cobomHoro SO3 MOXKHO MOTYYUTh U3 5
T IUPUTHOTO KOHIIEHTpaTa, coaepkamiero 45% cepoi?

3. Paccumrars, kakoit oovem 3aiimer npu 20 °C u 95 xlla okcun cepst (IV), momyuyeHHbI neficTBueM
KucoThl Ha 0,6 MOJb Cyab(pUTa HATPHSL.

JJieMeHTHI VA- rpynnsl.

1. Ocy1iecTBUTh TPEBPALLCHHUS:

a) Ca3(PO4)2 ® CaHPO4 ® Ca(H2P0O4)2 ® Ca3(P0O4)2

2. IlpuBecTn naHHBIC, YKA3bIBAIOIIME HA 00JIee SIPKO BBIPAKCHHBIM METAUTMYECKUI XapakTep BUCMYTa IO
CPaBHEHHUIO C CYpbMOH.

3. Hanucare ypaBHeHus peakumii ruaponusa xmopuaa Bucmyrta (III) m ykazaTh, kKak MOXHO CMECTHTH
paBHOBECHE TUAPOIIN3A.

dunemenTsl IVA-rpynnsi

1. Ilouemy onacHOCTb OTpaBJIEHMs YrapHbIM I'a30M IIPH 3aKPbIBAHUU IE€YEH BO BPEMS TOIKU NOHMKAETCS
o Mepe yYMEHbIIEHHs Hakana yriei? Jlins oOBsICHEHHs HCHOJdb30BaTh TEIUIOBOM 3((deKT peakuuu
obpazoBanus CO.

2. Hanucarb ypaBHEHUs peaKkilHil, MPOTEKAIOMNUX MPU MPOKAJTIUBAHUU:
a) okcuaa kpemuus (IV) ¢ kapOboHaTtoM HaTpus;

0) okcuna kpemuus (IV) ¢ ruapokcuiom Harpus;

B) KapOOHAaTa Kalus ¢ KPEMHUEBON KUCIIOTOI;

r) okcuga kpeMuus (IV) ¢ THaApOKCHIOM KaJbIns.

3. CocTaB OKOHHOTO CTEKJIa MPUOIU3UTENBHO BhIpakaeTcs popmynoit Na20 x CaO x 6Si02. Beruncautpb
TEOPETUYECKUI PacXO ChIpbs — COBI, M3BECTHIKA U KpeMHe3eMa - Ui MOJy4YeHHus | T Takoro CTEeKIa.
Hanucats ypaBHEHHE peaKkIMy B3aUMOJICHCTBUS 3TUX BEIIECTB MIPU CIUIABICHUH.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. IloaroroBka Kk Ko/L1IOKBUYMY ''Bonopon. JiiemeHnTsl 7A n 6A, 4A u SA noarpynn u ux
coeHeHusn "
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2 Tect a5t caMOKOHTPOJIA. THNOBBIE BONPOCHI
«Bomopoa. I'uapuasi. Boga»
1. BoccTaHoBUTEIBbHBIE CBOMCTBA BOJOPO/I IIPOSIBIISIET MPU: ) pACTBOPEHUU B BOJIC
0) B3aMMOJICCTBUH C METaJNIAMH
B) B3aUMOJICUCTBUU C KUCIOPOJIOM +
T') IPU B3aUMOJICICTBUH C METaJlIaMU
2. [lpucoeauHsist 37EKTPOHBI, BOIOPOJ MPUOOPETAET INMEKTPOHHYIO KOHPUTYPALTHIO
a) noHa (ropa
0) noHa TUTHS
B) aTOMa TeJus
I') MOHA HaTpHUs
3. I mosy4yeHust BOJOPO/Ja B MPOMBIIINIEHHOCTH B KAYECTBE CHIPhSI UCIIOJIb3YIOT
a) COJIIHYIO KUCJIOTY
0) cepoBOIOPO
B) IPUPOJHBIN a3
T') TUAPHJIBI
AuemenTsl VIII A rpynnsl
1.VkaxuTte, kakue 13 01aropoJHbIX ra30B HE BCTYMAIOT B XUMUYECKOE B3aUMOCHCTBHE Jaxke co (pTopom:
1) He, Ne, Ar;
2) He, Rn;
3) Rn, Ar;
4) Rn, Kr, He.
2. Breibepute, kakue u3 OJaropogHBIX Ta30B MPUMEHSIOT AJS CO3JaHUS CBEpX- HU3KHUX TEMIIeparyp B
XUMUYECKHUX IKCIIEPUMEHTAX:

1) He, Rn; 2) He; 3) Rn, Ar; 4) Rn, Kr, He.

3. YkaxxuTe, y Kakoro U3 3JIEMEHTOB OJIATOPOHBIX Ta30B CaMbIi BHICOKHH TTOTCHIIMAJ HOHU3AIINH:
1) Rn; 2) Ar; 3) Kr; 4) He.

«uemenTsl VIIA I'pynneny

1. YkaxxuTe rajgoreH, KOTOPbId B COSTMHEHUSAX HE MPOSBIISET MOJIOKUTEIBHYIO CTENICHh OKHCICHUS
a)l

0) Br

B) Cl

r) F

2. Kakoii u3 HOHOB sIBiIsieTCS Hanbosee CUiIbHBIM BOCCTAaHOBUTEIIEM?

a) Br-

6) F-

B) Cl-

r) [-

3. Jlnis rajlor€eHOB XapaKTEpHBI. . .

a) BBICOKas peakIMOHHAas CIIOCOOHOCTh, MPUYEM JUIsl HO/1a OHA MaKCUMaJbHa, a JAJid XJIOpa MUHUMAaJbHA
0) BOCCTaHOBHUTEIbHAS AKTUBHOCTH

B) OKHMCIIUTENbHASI aKTUBHOCTh, MaKCUMaJlbHas AJis (hTopa 1 MUHUMAaJIbHAs A7 MoAa

I') Ta3000pa3HOE COCTOSHHUE MPU OOBIYHBIX YCIOBUAX

JuiemeHThl VIA-rpynnsi

1. B paagy O — S — Se — Te — PookucnurenbHble CBOMCTBA 2JIEMKETOB. ..

a) YCUITUBAIOTCS

0) ocnabeBaroT

B) HE MEHSIOTCS

T') JUIS TUX SJIEMEHTOB XapaKTEePHBI TOJIHKO BOCCTAHOBHUTEIHHBIE CBOMCTBA



2. KucnotHbie cBOMCTBa HaOOJEE BBIPAXKEHBI JUIAL. ..

a) H20

6) H2S

B) H2Se

r) H2Te

3. Kakue BaJlEeHTHOCTH MPOSIBIISIIOT KUCIOPOJ U CE€pa B CBOMX COCTMHEHUAX ?
a) 2 (kucnopon); 1, 2, 4 (cepa)

0) 1(xucnopon); 2, 4, 6 (cepa)

B) 2 (kucnopon); 2, 4, 6 (cepa)

r) 1, 2 (kucopon); 6 (cepa)

OnemeHTbl VA-TpynIibl

1. B psny N — P — As - Sb — Bi meTayummueckue cBOCTBaA. ..

(a) ycunuBarorcs

(6) ocmabeBaroT

(B) HE MEHSIOTCS

(T) BCE AIEMEHTHI ATOM MOATPYIITHI — HEMETAJTBI

2. B Monekyre a30Ta aTOMBI CBSI3aHBL. . .

(a) mByMs S- M1 OIHOM P - CBSI3bIO

(6) mByMS p- ¥ OJTHOH S - CBS3BIO

(B) KOBaJIGHTHO} TOJIIPHOM CBSI3bIO

(T) KOBaJICHTHOH CBsI3b0, 00Pa30BAaHHON IO JJOHOPHO — aKIIEIITOPHOMY MEXaHU3MY
3. Kakas u3 amnorponnsix Mmonudukaiuii pocdopa spisercs Hanboee peakImoOHHHOCTIOCOOHOM ?
(1) G6enbrit pochop

(2) xpacHsrit pocdop

(3) cepwrit pocdop

(4) uepnsrit hochop

4. ®ochop HAMHOTO peakIIMOHHOCIIOCOOHEE a30Ta, IIOTOMY YTO. ..

(a) a3ort sBHsIETCS Ta30M, a hochop — TBEpABIM BEIIECTBOM

(6) docdop umeeT GonbIIHIA paaryc aTomMa

(B) 3HaYeHHE SHEPrUU CBSI3M B MOJIEKYJ€ a30Ta HAMHOIO BBIIIE, YE€M 3HAUE€HHWE JHEPruH B JHOOOU
ayutoTpornHoi monudukanuu Gocdopa

(r) atom dochopa umeer BakaHTHYIO d — opOHUTAITH

JuemeHThI IVA-rpynnsi

1. B psany C — Si — Ge — Sn — Pb anexTpooTpunareabHOCTh

a) yMEHbILIAETCS

0) He MEHSeTCS

B) YBEIMYMBAETCA

T') 9T JI€MEHTHI HE Pa3INyaloTcs M0 XUMUYECKON pUpoe

2. Cpenu snemeHToB [V Tpymniibl rIaBHOM MOATPYIIIBI MOHHBIE COSAMHEHHS 00pa3yIoT
a) yriaeposa

0) kpeMHUI

B) OJIOBO

') CBUHEI]

3. B omnuue ot ymiepoaa KpeMHUH

a) SIBIISICTCS TBEP/IBIM BEIIECTBOM

0) UMeeT aJTIOTPOITHBIE MOAU(PUKAIINH

B) TIPOSIBIISIET CBOMCTBA BOCCTAHOBUTEIS

') HE BCTPEYACTCS B CBOOOTHOM COCTOSTHUU

4. Ot yrepona K CBUHILY IPOYHOCTh BOJOPOIHBIX COSTUHEHUN



a) yMEHbILIAETCS

0) yMEHBIIIAETCS He3HAYUTEIBHO
0) yBeIMIMBaCTCS

') HE U3MEHSETCS

Tema 11. p-daemenTtsl III-rpynnsi. s-Jaements I-11 rpynmn. (OIIK-2)
Jlekumus.
Jlexmmsi. O6mas xapakrepuctuka p -3neMenToB I rpynmer. bop. Amomunnii. [Toarpymnma ramus.

Crpoenne aromoB. OcoObie cBoiicTBa O6opa. Xumudeckue cBoiicTBa Oopa. ['mapunel 6opa. Okcun Gopa.
Opro-, MeTa-, monubopHele KUCIOThL. X coctaB u crpoenue. Cuna kuciot. Opro-, MeTa- 1 MOAHOOpaThI.
Bypa. 'anorenuas Oopa.

OuU3NYECKUEe U XMMHUYECKHE CBOWCTBA METAJJIOB psifa aJTIOMUHMHN - Tamuid. HaxoxaeHuwe B mpupose.
[Mpunuune! nonyyenus: metayios. [lonmydyenne u npuMenenue ammoMunus. ['uapua amomunus. OKCuabl,
ruapokcuasl U comu  sneMeHToB(IIl). WX cpaBHUTEnbHAs yYCTOWYMBOCTh. XHMMHUYECKHE CBOWCTBA.
[Tpuntumne: nonydenus. ['uaponus. OcobeHHOCTH coenuuennid Tammus (1).

Jlexmsi. OcOOEHHOCTH CTPOCHHSI aTOMOB S-3JIEMEHTOB. S dJIeMeHTSIA-oarpymnmel BaaeHTHOCTh U cTeeHN
oKucJieHus. VoHn3alnoHHbIe TOTEHIMANbI. XapakTep XUMHUYECKHUX CBsI3el M CKIIOHHOCTb K 00pa3oBaHUIO
COCIMHCHWM B KaTHOHHOW (opme, KoMmruiekcooOpazoBanuio. CBoicTBa MpOCThIX BemecTB. CBoHCTBa
OKCHJIOB, TIEPOKCHUJIOB, TUAPOKCHIOB. XapaKTep U3MEHEHUsI CBOMCTB M0 TpyTIIIE.

Crpoenue aromoB. OCOOCHHOCTH JUTHS. XHMHYECKas aKTUBHOCTh MeTalioB. Ee wu3MeHue B psaxy
nutuii-ie3uii. OTHOILIEHWE WIEJIOYHBIX METAJVIOB K HEMEeTalaM, BOJAE, KHUCIOTaM. [WMIpuabl, OKCHIBI,
MEePOKCHUIbI, HAAMEPOKCUIBI, O30HUIbI, THUAPOKcUAbL. CBoiicTBa. M3MeHEHHE CHiIbl OCHOBAaHUM B pAIY
TUAPOKCUIOB JUTUsA-11e3uss. Comnu. BO3MOXXHOCTH 00pa3oBaHUSl JBOWHBIX COJIEM W KPUCTAJUIOTHAPATOB.
Xnopunel Hatpus u kanus. KapOonatel. Coma KajabIIMHUPOBaHHAsS, KpUCTAUTHYECKasl, MuTheBas. [lorar.
I'mayGepoBa conb. [Ipumenenue comneii.

Jlekims. Xumus snemeHtoB IIA-moarpymmel. CrpoeHune aromMoB. Bo3MOXHOCTH — 00pa3oBaHHS
KOOPAMHAIIMOHHBIX coennHeHni. OcobeHHOCTH Oepriusl.

du3nyecKrue ¥ XMMHYCCKHIE CBOMCTBA METaIOB. OTHOIIICHHE K HEMCTAllJIaM, BOJAEC, KUCJIOTaM. OrHommeHus
GCpI/IHHI/IH K II€J1049aM. HpI/IMeHGHI/Ie Mar”auys.

I'mapunel, okcuzabl, MepoKCcHIbl, TuApokcuiapl. MWx crpykrypa. KucioTHO-OCHOBHBIE —CBOMCTBA.
AmporepHocTh TUApOoKcHaa O6epuiuins. [IpuHiune! nomydyenus. UIpoKcua KanbIus (rameHast U3BECTh).
Comu. Kpucramnorunparsl. KomiuiekcHsle coequnenus: 6epwums. ['uaponus conei Gepuiins ¥ MarHusl.
KapOonatsl. Cynbgarsl. XKecTKocTh BOABI M METO/IBI €€ YCTPaHEHHS.

JlaboparopHbie padoThbI.
JlabopaTopHas padora «bop, aJJIOMUHUI U UX COEIMHEHUSD)
OmnpiT 1. [Tomyuenre opToOOpHOI KUCIOTHI M €€ CBOMCTBA.
OmeiT 2. CBOMCTBA CONEH OOPHBIX KUCTIOT.
OmnpiT 3. B3aumoelicTBre aJIFOMUHUS CO IIET0YaMHU.
OnriT 4. B3auMonaeiicTBre aTIOMUHUS C BOLOM.
OmnpiT 5. B3aumonielicTBre aJIFOMUHUS C KUCIIOTaMHU
OmnpIT 6. [TonnyyeHue ruipokcuia allFOMUHUSL, UCCIIE0BAHUE €0 CBOMCTB
Omnpit 7. 'maponus coneit aTtOMUHUS
JlaGopaTopHas padora «llle1ouHbIe METAIIBI M KX COETUHEHUSD)
OmnpiT 1. B3aumopneicTBre MEI0YHBIX METAIIIIOB C BOJOM.
OmneiT 2. B3aumonelicTBre NEPOKCHIA HATPUsI C BOAOU
OmnpiT 3. ['maponu3 coseld MeIOYHbIX METAJIIOB.
OnbIT 4. OkpannBaHue IJIAMEHU COJISIMU IIETOYHBIX METAIIIOB.
JlabopaTopHas padora «bepuiinii, Maruuii, meja04Ho3eMe/IbHbIe METAIBI M UX COeUHEHMUI»
CoenuHeHus Gepuins
OmpiT 1. INomydyeHue u cBoMCcTBA THAPOKCHIA OCPUILIHSL.
OmpiT 2. CpaBHEHHE KUCIOTHBIX U OCHOBHBIX CBOMCTB THIPOKCH 1A OCPHILIHSI.



Marnuii 1 ero CoeIMHECHHUS

OmmpiT 1. BoccTraHOBHTEIIBHBIE CBOMCTBA METAIIMUECKOTO MarHusI.

OmnpiT 2. TlonmydeHue u CBOMCTBA OKCHJIA U THJIPOKCUAA MarHUS.

Omgpit 3. CBolicTBa CONeH Maraus.

IllesouHo3eMeNbHbIE METAJLIBI U HX COeIMHEHUS.

OmnriT 1. BoccTanoBUTEIbHBIE CBOMCTBA KaIblMs. B3anMoaeiicTBUE KaJbIUs C BOOOM.
Omnprit 2. [TomydyeHne ruIpOKCHIOB HIETOYHO3EMENBHBIX METAJIIOB

OmnpiT 3. [TonmyyeHue u CBOMCTBA COJIEH MIETOYHO3EMETBHBIX METAIIJIOB

a) [Tomy4enue u cBoiicTBa KapOOHATOB IIEITOYHO3EMETHHBIX METAIIJIOB

B) [lommydenue cynbdaroB men09YHO3EeMETBHBIX METAJIIIOB

r) CpaBHUTENBHAS] PACTBOPUMOCTH CYIb(HATOB MIETOYHO3EMEBHBIX METAIIOB
OmpiT 4. OkpanmBaHue MJIaMEHU COJIIMH KaJbITUsl, CTPOHIIUAS U Oapus

Pemenue 3a1a4 ¥ ynpasKkHeHHH.

Conepxxanue:

1. Ilenouky npeBpalieHui (3aJaHue Ha OCHOBHbBIE XUMUYECKHE CBOMCTBA)

2. PacueTHble 3a1a4¥ 110 TEME C MPUMEHEHHEM OCHOBHBIX 3aKOHOB XUMUHU.
TumnoBble 3a7aHUA:

1. Uto Takoe mepisl Oypsl, Kak ux noiydaror? [IpuBecTu mpumepsl.

2. 3anucarh ypaBHEHUS peaKIMK HeUTpaIU3aliuu OOPHOM KHCIOTHI €KUM HATPOM.

3. Cxonbko Kr oprodopHoii kuciotsl H3BO3 u kakoii 06bem 23%-noro pactBopa Na2CO3 (r = 1,25 r/mn)
HEO0OX0AMMO 3aTpaTuTh A1 nonydeHus 1T Oypet Na2B40O7 x10H20?

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. [TonroToBKa K 3amuTe J1abOpaTOpHBIX padoT.
2. IloaroroBka K KOHTPOJIBHOU padoTe.
3. Tect 111 CAMOKOHTPOJIS
TunoBble BOMPOCHI:
TeMa p-3aeMeHThI IIrpynnel
1. Ykakute 21eKTpOHHYIO (opMyTy O0pa B CTETICHH OKUCIICHHS +3:
1)1s22s22pl1;2)1s22s02p0;3)1s22s22p0;4)1s22s22p4.
2. YKkaxuTe, KaKylo CTEeNeHb OKHCIICHUS TPOSBIISIET aTJIOMUHUI B COeAMHEHUH (JIFOMUHUEBBIE KBACIIBI):
1) +4; 2) +6; 3) +3; 4) +1.
3. Ykaxxkure, Kakue mpoAayKThl 00paszytorcs mpu pactBopernn okcuna 6opa(lll) B Bome:
1) B(OH)4 ; 2) H2B40O7 ; 3) H3BO3 ; 4) HBO2.
4. YkaxuTe, KaKylo OKpacKy UMeeT MHIUKATOp B pacTBOpE TeTpabopara HaTpHs
Na2B4 O7 :
1) makMyc — KpacHyIo;
2) METHJIOPAHK — KPACHYIO;
3) benondranenn — MaaTUHOBYIO;
4) dpenondranenH — OECIBETHYIO.

5. VYkaxuTe, Kakue BeIIECTBa OOpa3ylOTCsS MMpPH B3aWMOJEHCTBUU PACTBOPOB XJIOpHUIA ATIOMHHHS H

KapOoHaTa HaTpHs:

1) AIOHCO3 + NaCl;

2) AI(OH)3 + CO2 + NaC(l;

3) AI(HCO3)3 + NaCl;

4) A12(CO3)3 + NaCl.

6. YKaxxuTe, KaKyro OKpacKy uMeeT HHAukKarop B pactBope TINO3 :
1) nakMyc — KpacHy1o;

2) METHJIOpPAHK — KPACHYIO;

3) dpenondranrens — MaIMHOBYIO;
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4) dpenondranenH — OECIBETHYIO.

7. Ykaxure, Kakue MpOmyKThl 00pa3yroTcs mpu B3aumozaeicTBun okcuaa raumsi(Il) ¢ pactBopom enkoro
HaTpa:

1) Ga(OH)3 ; 2) Na 3[{Ga(OH) 6 ];

3) Na[Ga(OH)4 ;
4) NaGaO2.

8. Ykaxxute npoaykThl craBieHust okcuaa uaausi(11l) ¢ rugpokcuom kanms:

1) In(OH)3 ; 2) K3[In(OH)6 ]; 3) K[In(OH)4 ]; 4) KInO2.

9. Vkaxure, Kakue CBOMCTBa MPOSBIAIOT coeAuHeHus: Tauiusi(l) B OKUCIUTENBHO-BOCCTAHOBHUTEIIBHBIX
peaKIusx:

1) okHCIIUTENBHBIE;
2) BOCCTaHOBUTEIBHBIE;

3) OKUCIINTENBHO-BOCCTAHOBUTEIBHYIO JBOCTBEHHOCTB;
4) e yuyactBytot B OBP.

10. Ykaxkure coeauHeHue Tamus, oopasytomieecs npu Bzanmozeiicrsuu T1203 ¢ HCI:
1) TICI2 ; 2) TICI; 3) TICI3 ; 4) TIH3.
Tema s-31eMeHThI I-11 rpynnsi

1. HaTpuii MO>XHO MOJTy4YUTh

1) npu B3auMoaeWCTBUM TMIPUAA HATPUS C BOJOU
2) BIeKTPOJIM30M pacTBOpa XJIOpHIa HATPUS

3) anexTpoau3a paciuiaBa XJI0pHia HaTpus
4) 31IeKTPOTU30M pacIliaBa THIPOKCHUIA HATPHS
2. YkaxxuTe NpoayKThl B3AUMOJEHCTBUS HATPUS C KUCIOPOAOM BO3IyXa:

1) Na20; 2) Na202 ; 3) NaO2 ; 4) NaO3.
3. YkaxuTe NpoAyKThI B3aUMOJEHCTBUS KapOuaa TUTHS C BOIOM:

1) LiOH + CH4 1 ;
2) Li20 + C2H2 1
3) LiOH + C2H2 1 ;
4) Li202 + C2H2 1.
4. YKaXuTe MOH, KOTOPBIA OKPAIIIMBAET IJIaMsI B KEITHIHN I[BET:
I)Li+;2)Na+;3)K+;4)Rb+.
5. YKaxxute MOH, OKPAIIMBAIOIINHI TJIaMs B TEMHO-KPACHBIM 1BET:

1) Mg2+ ; 2) Ra2+ ; 3) Ba2+ ; 4)Sr2+.
6. YKaXuTe MPOTYKThI B3aUMOCHCTBUS KapOua KaabIks ¢ BOIOK:

1) CaCO3 +H2 1;
2) Ca(OH)2 + C2H2 1 ;
3)CaH2 +CO2 1;
4) Ca(OH)2 + CH4 1.
7. YKkakuTe MpOoRyKTHl THAPOIIM3a HUTpaTa Oapusi:

1) BaO + HNO3 ;
2) Ba(OH)2 + HNO3 ;
3) Ba(OH)NO3 + HNO3 ;
4) He TUAPOIU3YyETCs.

8. Ykaxkute, B pacTBOpE KaKOro BEILIECTBA JIAKMYC IPUOOPETAET KPACHYIO OKPACKY:
1) Ca(NO3)2;
2) MgS0O 4 ;
3)BeCl2;
4) Sr(CH3COO0)2.
9. Vkaxure, Ipu paCTBOPEHUH KAKOT'O BEILIECTBA B BOJIE BBIJIEISIETCS] aMMHUAK:



1) Ca(NO3)2 ;
2) Mg(NO2)2 ;
3) Ba3N2 ;

4) N2.

Tema 12. d-Daements! I-VIII rpynmn. f-Daementsi (OIIK-1)

Jlekumus.
Jlexms.O0mas xapakrepuctuka d-ameMeHTOB. Xapakrepuctuka snemeHToB IIIBb-moarpynmer Ctpoenmue
aroMoB d-31eMeHTOB. l3MeHeHHe aTOMHBIX paJnyCcOB, WOHHU3AIMOHHBIX IMOTEHLHMAJOB, BaJE€HTHOCTh WU
CTENEHU OKHCIICHHU MO IrpynmaM u nepuogaM.. CXoACTBO XMMUYECKUX CBOKWCTB 3JIEMEHTOB I10 MEPUOJIaM U
o rpynmnam. Ocobennoctu cBoicTB d-3nemenToB I rpynmel. CKIOHHOCTh K 00pa30BaHUIO KAaTHOHHBIX U
AHUOHHBIX (HOPM, KOMILUIEKCOOOPAa30BaHUIO, 0OPA30BAHHMIO COCAMHEHHHN CO CB3siMu D-0O-3, KIaCTEpHBIX
COEIMHEHMII.
dusnveckue cBoMCTBa d-37€MEHTOB. XUMHUYECKash aKTUBHOCTh U €€ M3MEHEHHE IO TPYIIaM, IEePUOIaM.
KucnoTHO-OCHOBHBIE CBOMCTBAa OKCHIIOB W THAPOKCHIOB d-3ieMeHTOB KOMIUIEKCHBIE COETUHEHUS
d-ameMeHTOB.
Crpoenne aromoB sneMmeHTOB IlIb-moarpynmer.. Xapakrep XHUMHUYECKUX CBA3€d B COCAUHEHMSX.
XHUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB. MI3MEeHEHHE 1O TPyIINe XUMUYECKOW aKTUBHOCTU. OTHOIIIEHUE K
KHCIJIOPOAY, BOJIE, KMCIIOTaM.
Okcunpl #u  ruApokcunbl  s1aeMeHToB  3b-moarpynmbl.  M3MeHeHHME KHUCIOTHO-OCHOBHBIX CBOMCTB
THJIPOKCUIIOB B psiny ckaHauii-akTuHuid. Conu. CKIOHHOCTh K OOpa3oBaHHMIO COJiH B KAaTMOHHOH U
aHMOHHOM Qopmax. J[BoitHbie conu. KoMIuiekcHbIe COeMHEHUS.

Jlexums. d-Onementsr IV rpynmer. O0mas xapakrepuctuka syieMeHToB. CTpoeHue aTtoMoB. M3MeHeHwme
XUMHUYECKHX CBOICTB I10 TPYIIIIE.

duznyeckne U XUMMUYECKUE CBOWMCTBA MPOCTHIX BemiecTB. OTHOIIEHHE K KUCIOPOAIY, BOJE, KHCIOTaM U
menoyaMm. Koppo3noHHasi yCTOMYMBOCTh. MeXaHU3M pacTBOPEHHS METANIOB B CMECH a30THOM H
IIJJAaBUKOBOM KHCHOT. [I[puMeHeHne Turana.

Oxcupl ¥ THAPOKCHIBI TUTaHa, 1upkoHus, rapuus (IV). CpoiictBa. X oTHOIIEHHE K BOJE, KHCIOTaM,
menovam. IlepeBog B pactBopuMeblie coenuuenus. [Ipunuunsl nomydenus. OKCUAbl U THAPOKCUIBI TUTAHA
(IL, IIT). CeoiictBa. Tutanarsl. Llupkonarsl. ['adHaThI.

Iamorennnpbr snementoB (IV). Tamorennasr tutana (II, III). Tmapomus ramorenugoB. OKcoranmoreHUIBI.
["a;T0reHOKOMILIEKCHBI.

Jlekmmst. d-Onementsl V rpymnmbel. OOmas xapakTepucThka 37eMeHToB. CTtpoeHue aromoB. M3MeHnenwme
XUMHUYECKHX CBOICTB 110 TPYIIIIE.

Ouznyeckue U XMMHYECKHE CBOICTBA MPOCThIX BemiecTB. OTHOIIEHHE K KHCIOPOIY, BOJE, KHCIOTaM,
menodam. OTHOIIEHUE K [apCKOM BOJIKE, CMECH a30THOM M TJIaBUKOBOM KUCIOT. [ [puMeHeHue BaHaaus.
OKcuIbl ¥ TUAPOKCHIBI BaHaaus1, HHoOus, Tantana (V). Banagarel. Okcunbl u ruapokcuabl Banaaus (11, 111,
IV). CgoiictBa. I'asorernnpr snementoB (V). Ianorenuast Banagus (II, III, IV). 'maponu3 ramoreHnios.
OxkcoraoreHuipl. ['aqoreHOKOMITIIEKCHI.

Jlexims. d-Onementst VI rpymnmel. OOmias xapakTepucTuka 3iaeMeHToB. CTpoeHue aroMoB. M3meHenue
XUMUYECKHX CBOMCTB M0 TpyMIIE.

dusznyeckue M XMMUYECKHE CBOMCTBAa IMPOCTBIX BEIIECTB. XMUMHYECKash aKTUBHOCTh NpU OOBIYHOW W
BBICOKOW Temmeparypax. OTHOIIEHUE K KHCIOPOAY, rajJoreHaM, Boje, KUciaoTaMm, ienodam. [Ipumenenue
Xpoma.

Okcumpr  xpoma (II, I, VI), w™omubaena wu Bombdpama (VI). KucinorHo-ocHOBHBIE |
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBa. OTHOIIEHHWE K BOJE, KHUCIOTaMm, Iieiaodyam. [IpuHIumbI
nosrydeHust. ['mapokcuasl xpoma (11, 111, VI). M3ononukucaoTs Xpoma.

Comn xpoma (II) m (III) B xarmoHHoii u aHmoHHOM ¢Qopmax. Kpucramioruaparsl. KomruiekcHbie
coeaunenus. JIBonsie conu. 'uaponus. Comu xpoma (VI). Xpomarsl, monuxpomarsl. Conu MonubaeHa u
Bonb(pama (VI). Monubaare! u Boib(ppamarsl. OKUCIUTEbHBIE CBOUCTBA B PSILy XPOMATHI - BOJIb(paMarsbl.
[Tepokcocoenuuenus xpoma. [lepokcun xpoma. MonubaeHoBast U BoJIb(GpaMoBasi KUCIOTHL.



Jlexms. d-Dnementsl VII rpymmel. OOmiast xapakTepucTHka 3meMeHToB. CTpoeHne aroMoB. M3meHneHue
XMMHUYECKHUX CBOICTB I10 TPYIIIIE.

du3nyecKkue M XUMHUYECKUE CBOICTBA MPOCTBIX BEUIECTB. XUMHUYECKash AaKTUBHOCTh. OTHOLIEHHE K
KHCIIOpOLY, BOJIE, KUCJIOTaM, LiesnodaM. [[puMenenue maprasuna.

Okcunpl u  ruapokcuasl wmapranua (I, III, IV, VII). VYcrToiunBOCTbh, KHUCIOTHO-OCHOBHBIE W
OKHCJINTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIEHHWE K BOJAE, KHUCJIOTaM, IueiaodaM. [IpuHIiumnsI
nosyueHus. Okcuabl ¥ rupokcubl TexHenus u perust (VII). KucinorHo-ocHOBHbBIE CBONCTBA.

Comu mapranmna (II). Kpucrammorunparsl. Komrmiekcueie coenuaenns. CroiictBa. Conu mapranma (IILIV).
Comu mapranma (VI). Manranarel. ['naponu3. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE CBOWCTBA. [IpHHIUIIBI
nosrydeHusi. Conu mapranma (VII). Ilepmanranarsl. OKHCIUTEIBHBIE CBOMCTBA IEPMAaHTaHATOB B KHCIIOH,
HIETOYHON W HehTpanbHOU cpenax. [Ipuniuner nomyyenus. [Ipumenenue. Comu texaerus u peaus (VII).
[Teprexnartsl. [leppeHarsi.

Jlexmms. d-Onementsr VIII rpynmber. O61miast xapakrepuctuka sinemMeHToB. CTpoeHue atToMoB. Du3nuecKue u
XMMHUYECKHE CBOICTBa Xkene3a, kobanbra, HUkens. deppomarHeTusm. OTHOIIEHHE K KHUCIOPONY, BOIE,
kucinoraM, Iuenodam. Kopposust xene3a. Haxoxnenuwe xenesa B mpupone. [IpoMbliiieHHbIE METOMAbBI
nonydenus xenesa. [Ipumenenue xenesa. Uyryn. Cranm.

Oxcumbl ¥ THAPOKCUABI kenesa, kobanbra, Hukessi(11, 11). Cmemannbpie okcuapbl. CBoiicTBa. OTHOIIIEHUE K
BOJIE, KHCIOTaM, 1enodaM. [Ipuniuns! nonydenus. CocTaB U 0COOEHHOCTH CTPOEHHUS THAPOKCUAA JKeJe3a
(I1T). KucnoTHO-0CHOBHBIC U OKUCIUTEIHFHO-BOCCTAHOBUTENIbHBIE cBOMcTBA ruapokcuaoB (11, I11).

Comnu xenesa, kobansra, Hukens (II). J[Boitabie conmu. Conwm xene3a, kobansra, Hukens (I11) B karnonHo# u
aHMoHHON ¢opmax. Crpykrypa Oe3BOAHBIX XJopunoB. [IBoiiHble comu. OcHoOBHble conu. CBoOWCTBa.
@epparer (III) w ux ¢deppomaruutHsie cBoiictBa. Depparer  (VI). VYerolumBocts. [uaponus.
OxucnurensHbie cBoicTBa. [IpuHIIUIIEI TOMy4YeHHs. KOMIUIEKCHBIE COSMHEHMS JKeme3a, KoOanbpTa, HUKEIs.
AKBa-, aMMUH-, THAPOKCO-, [IMAHO-, OKcaJlaTO-KoMIUTeKchl. KapOonumel. @epporiieH. XapakTep XUMHUIECKUX
CBsi3eli B MoOJIeKyJe eppoiieHa. MHOTOSIepHBIC KOMITJIEKCHI.

duznueckue U XMMHUYECKHE CBOWCTBA IIATUHOBBIX METAJUIOB. XMMHUYECKass aKTUBHOCTh. OTHOILIEHHE K
KHCIIOPOY, BOJOPOLY, BOZAE, KHUCIOTaM, IienodaM, mapckoil Boake. [Ipumenenue miaruuel. CoenuHeHus
aneMeHToB cemeiicTBa miarnHOBBIX. Okcuael pyteHus (IV,VI). Pyrenarsi. Oxcumaer ocmus (VI, VIII).
OcmMatsel. Oxcuabl ¥ tuapokcuabl poaus u upuaus (111). Oxkeun u ruapoxcun nammaaus (I11). Conu manmaaus
(IT). Oxcuapt w rugpokcunabl miatuabl (I, IV). KommiekcHble coenuHeHwsi IiaTHHBL. KaTHOHHBIE,
QHUOHHBIE W HEUTpaibHBIA KoMIwiekchl ratueel  (II, IV). AMMHHO- ©W IIMaHOKOMIUICKCHI.
I'excaxnoporniaTuHOBasi KUCIOTA U €€ COJH.

Jlexums. d-Onementsr I rpymmber. OOmias xapakTepucTUKa 371eMEeHTOB. CTpOEHHE aTOMOB. XUMHUYECKHE

CBOMCTBA MPOCTHIX BemiecTB. OTHOMICHUE K KUCIIOPOY, BOJE, KUCIOTaM, IejiodaM. PacTBopeHue 30510Ta B
napckoit Bogke. CriocoOs! 100b4H 30510Ta. [I[puMeHeHne MeTauioB.

Oxcunbt memu (LII), cepebpa (III), 3omora (LII). CoiictBa. OTHOIIEHHE K BOME, KUCIOTaM, IIEIOYAM.

[Mpuanmner noxyyenus. [uapokcuast meau (I1), 3omora (I111). KucnotHo-ocHoBHEIE cBOMicTBAa. OTHOIIICHHE K
BOJIE, KUCJIOTaM, IenodaM. [[pUHIIUIIBI TOTyYeHUS.

Comnu menum, cepedpa, 3050t1a (I). PoTtorpaduueckne mporecchl Ha OCHOBE TANIOTCHUIOB cepedpa. AMMHUHO-
n rmaHokomIuiekcsl. Comu meau (IT). Kommnekcubie coequaenust menu(Il). Comm 3omota (III) B karmoHHOM
Y aHUOHHOW QopMax. AKBa-, ITMAHO-, TAJIOTEHOKOMIUIEKCHI. TeTpaxaopo3010Tasi KUCIOTa B €€ COJIH.
Jlekimus d-Onementsr II rpymmbel. OOmast xapakrepucTuka 3jieMeHToB. CTpoeHHe aToMoB. XapakTep
XUMHYECKUX CBs3eil B coenuHeHusx. Duznueckne W XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB.
OTHOIIEHHNE K KUCIOPOY, BOJIE, KUCIOTaM, meinodaMm. AManbramel. [IpuMeHeHre METaIoB.

Oxcunpl ¥ ruapokcuabl inHkKa U kaamust. Okcunbl pryTH (I, IT). CoiicTBa. OTHOIIEHHE OKCHUIIOB K BOJIE,
KHCToTaM, Iienoyam. [IpuHIUIbI HoTyyeHus.

Comm 1wmHKa B KatuoHHOM W aHmoHHoM (Qopmax. Comu pryrm (I, 1I). Hom Hg22+.
OKuCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA coOJed PTYTH. [WApONM3 coled IWHKA, KaaMHs, PTYTH.
[{unkatel. KoMIuiekCHbIE COETMHEHUSI. AMMUHO-, IIMAHO-, TAJIOTEHOKOMIUIEKCHI. X yCTOMYMBOCTD B sy
UUHK-PTYTh.

Jlexmmst f-Dnmementsl. OOmias xapakTEepHCTHKA 3JIEMEHTOB. [lomokeHHe B TEpHOIUYECKON CHCTEME.
Crpoenue atomMoB 4f- u Sf-anemeHTOB. BHYTpEeHHSISI MEPUOIUYHOCTH CBOMCTB. CXOJCTBO W pasiuyue B
cBoiicTBax 4f- u 5f -onemeHTOB.
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Jlantanounsr (4f-amemeHTh). BajaeHTHOCTh, XapakTep XUMHYECKUX CBs3eii M (GOpPMBI COCAMHEHUHU.
XuMuueckue cBoicTBa MeTaioB. OTHOIIEHHE K KUCIOpoAy, Boae, kuciaoraM. Oxcunbl. ['mapoxcunsl.
W3MeHeHne ux KUCIOTHO-OCHOBHBIX CBOMCTB 10 nepuoxny. Conu. JIBoiinbie conu. Coequnenus nepus (IV):
OKCHJI, TUIPOKCUJ, LIEPATHI.

AxtuHouzasl (5f-anemeHThI). BaneHTHOCTH 3NIEMEHTOB, XapakTep XUMHUYECKUX CBsized H  (OpMBI
COCAMHEHUH B pAgax TOPUH-KIOpUH M OepKIMH-IIoypeHCHd. XHUMUYEeCKHe CBOWCTBA MeETaJIoB. MXx
OTHOUIEHUE K KHUCcIopoay, Boae, kucioram. Coeaunenust topus (IV), ypana (VI), HenTyHus u 1ryTOHUS
(VL, VII). PagnoaktuBHOCTh Sf-31eMeHTOB. THIBI peakiuii painoaKTUBHOTO pacrnana. Peakuuu, nexamue
B OCHOBE METOJIOB CUHTE3a TPAHCYPAHOBBIX 3JIEMEHTOB.

JlabopaTropHbie padoThbI.
JlaGopaTopHasi padora «XpoM u ero coexuHenus'
OnbITHI:
. [lomyuenue u cBoiicTBa okcuga xpoma (II1).
. [lonyuyenue u croiictBa rugpokcuaa xpoma(Ill).
. 'mpponus coneit xpoma

1

2

3

4. Oxucnenue u Bocctanonienue coneit xpoma (III).

5. YcioBus cyniecTBOBaHUS B paCTBOPE XPOMATOB M TUXPOMATOB.
6. ITomyuenuii coneil XpOMOBBIX KHCIIOT.

7. OxucnuTenbHbIe CBOMCTBA coennHeHH Xpoma (V)
JlaGopaTtopnasi paGora ""Mapranen u ero coexiuHenus"
OnbIThI:

1. ITonyuenue ruapokcuaa mapranua (II) u ero cBoiictsa.

2. Caoiictsa cozeit mapranua (1I)

3. BzaumogeiictBue okcuaa mapranua (IV) ¢ cepHoit kucioroit
4. CoiicTBa NepMaHraHara Kajaus

a) Pa3noxeHnue npu HarpeBaHUU

0) OKucIUTEIbHBIC CBOMCTBA NIEPMAHTaHaTa KaJIUs

B) Biausnue pH cpensl Ha CKOPOCTh OKUCIIEHUS.
JlaGopaTopHasi padora "KeJse30, K00aJbT, HUKeJS U UX coeqnHeHus"
OnbITHI:

1. Koppo3us xeine3a npu KOHTAKTE €ro ¢ IMHKOM U OJIOBOM.

2. BzaumogeicTBue xene3a ¢ KUCIOTaMHu.

3. [laccupoBaHue 1 OKCUAUPOBAHUE Kelle3a.

4. Tlonyuenue ruapokcua sxenesa (II) u ero cBoiicTaa.

5. 'mppomnus coneit xxeneza(Ill).

6. [Tonyuenue coneit xenesa (1I).

7.Peakuus Ha noH Fe2+

8. Ilomyuenue u cBoiictBa ruapokcusa xenesa (111)

9. I'maponus coneit sxenesa (I11).

10.ITonyuenue cynbpuna xenesa (I11).

11. Peakmust Ha noH Fe3+

12. Okucnenue coequnenuit xenesa (1I).

13. Boccranosnenue coeaunenuit xenesa (I11).

14. ITonyuyenue rugpokcuaa kodansra (I1) u ero cBoiicTna.

15. TTomy4yeHne KOMITJIEKCHBIX COSMHEHUH KoOabTa.

16. [Tonyuyenue runpoxcuaa nukens (II) u ero cBoiictaa.

17. Ilonyuyenue ammuakara Hukens (I1).

JlabopaTopHnas padora "Menb , cepedpo u ux coequHeHus"
OnbIThI:
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1. Ilomyuenue menu.

6) BoccranoBnenne HOHOB MeJld U3 PACTBOPOB €€ coJjieil 0oJiee aKTUBHBIM METAJNIOM
2. CBoiicTBa Meau

a) B3aUMOJICICTBHE MEIH C KUCIIOTaMU

0) B3anMO/IeliCTBHE MEIM C MOHAMH MEHEEe aKTUBHBIX METAIIJIOB
3. [lonmyuenue u cBoiicTBa ruapokcuaa meau (1)

4. Tunponus coneit menu (II)

5. Tlomyuenue u cBoiicTBa koMIiekcHOU comu menu (1I).

6. Ilonmyuyenue runpokcuaa u okcuaa meau (1)

7. lMonyuenune ronuna meau (1)

8. [Tomyuenue cepebpa

a)BOCCTAHOBJICHHE HOHOB cepeldpa U3 pacTBOPOB €ro coliei 6osee akTUBHBIMU METAJIIAMU
9. Ilonydenue cepeOpsIHOTO 3epKaia

10. ITomy4yenue okcuma cepedpa.

11. Tanorenuasl cepedpa.

12. Peakmust pacTBOpa HUTpaTa cepedpa.

JlabopaTopHas patora "Hunk, kagMuii 1 uX coequHeHns"
OnpIThbI:

. BzaumoneicTBre IMHKA C KUCIIOTAMH.

. BsaumopeiicTBue nuHKa co mienoyamu.

. Ilonmy4yenue ruipokcuaa IMHKA U €r0 CBOMCTBA.

. [lonmyyenue cynbpbhuaa MuHKA.

. KommuiekcHbie coeuHeHus IMHKA.

. 'uaponus coneit nuHKa.

. [lonyyenue kaaMusi BOCCTAaHOBIIEHHE €T0 HOHOB M3 PACcTBOpA.

0 3 N L LN

. [lomyuenue 1 cBOMCTBA TUAPOKCUAA KaIMUs

9. Ilonmyuenue u cBOWCTBA CyIb(HIA KaIMUSI.

10. KoMmiiekcHBIE COSTMHEHNS KaaMUS.

11. I'maponus coneli kagmusl.

12. Paznenenue nonoB nunka (I1I) u xkagmus( 1)

Pemenue 3a1a4 ¥ ynpasKkHeHHH.

Conepikanue:

1. llenouku npeBpalieHuii (3a1aHe Ha OCHOBHbIE XUMUYECKHE CBOMCTBA)

2. PacdeTHble 331241 110 TEME C IPUMEHEHUEM OCHOBHBIX 3aKOHOB XMMMH.

Tunosele 3a1aHuA:

1. Harucatp snexTpoHHbBIE (HOPMYIIBI aTOMOB MEH, cepedpa u 30J10Ta.

2. Kakyro creneHb OKHCIICHHs TMpPOSBIAIOT aroMbl MeAM, cepebpa M 30i0Ta B coeauHeHusx? JlaTb
oObscHeHue. [IpuBecTu mpuMepsl.

3. B yem 3akitodaeTcs CXOACTBO M OTIMYHUE 3JIEKTPOHHBIX CTPYKTYP U XMMHUYECKHX CBOMCTB METAJIOB
NOATPYIIBI MEIU M IIeNoYHbIX MeTamaoB? Jlate oObscHeHne. CpaBHUTh U3MEHEHHUE BOCCTAHOBUTEIBHOM
aKTUBHOCTH METAJUIOB I INIaBHOW M moOouHoW moarpynmax | rpynmsl mepuommueckoir cuctemsl . U.
MeHnneneeBa ¢ yBEIMUEHUEM 3aPsII0B SAEP aTOMOB.

4. KakoBO OTHOIIIEHHE MEIH U cepedpa K COISTHOM, CEpHOIM M a30THOM KHCIOTaM pa3IMyHON KOHIICHTpAIUU
Ha XOJIOJIE U ITpH HarpeBaHuu? Hamucarb ypaBHEHUS peakLuil.

5. KucnorHo-ocHoBHBIE cBoiicTBa okcuaoB u ruapokcunoB menu (I u II), cepedpa (I) u 3omora (I u III).
Hanmcats ypaBHEHUs peakifii B MOJICKYJISIPHON U MOHHOM (hopmax.

6. Kakue KOOpAMHAIIMOHHBIC YHUCIIA XapaKTEpHBI A MeAH, cepebpa W 3010Ta B KOMIUIEKCHBIX
coequHenusx? [IpuBectu npuMepsl. Hanucars ypaBHEHMsI peaklMii OJIy4eHNs KOMIUIEKCHBIX COEIMHEHUI
Meau u cepedpa.
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7. OKuCIUTETHLHO-BOCCTAaHOBHUTENbHBIC cBolicTBa coeannenuid menu (I u 1), cepedpa (I) u 3omota (I u III).

IIpuBecTu npuMepsI.

8. O0OBsCHUTH, B KAKOM cliydae OyleT ObIcTpee pa3pylIaThCs KeIe3HbIH 00pa3ell: a) OH He COMPUKACAETCS C
MEIHOM IJIacTUHKOM; 0) HaxoauTcs ¢ Hed B KoHTakre. Hamumcarb ypaBHeHHs peakuuil. Jlatb cxemy
KOppo3uH kese3a B KoHTakre C Menpro, yuntsias nonoxkenue Fe, H2 u Cu B 31eKTpOXUMHUYECKOM Py
HaIPsHKCHUM METAJUIOB.

9. Kak oTHOCATCS *Keme30, KOOANbT U HUKEIh K pa30aBICHHBIM M KOHIIEHTpHpOBaHHBIM pacTBopam HCI,
H2S04 n HNO3 Ha xonone u npu HarpeBanuu? Hanucarb ypaBHEHUs peakLuil.

10. Kak neiicTBytoT Ha Mapraser| pa30oaBieHHbIe U KOHIeHTpupoBaHHbe pacTBopsl HCI, H2SO4 n HNO3
Ha XOJIOJIE U ITpH HarpeBaHuu? Hamucarb ypaBHEHUS peakLuil.

11. Kakue xyopuapl NHONTYy4alOTCs B pe3ylbTare B3aWMOJCHCTBUS BaHaAWs, HHOOMS M TaHTajla C
ra3zoo0pa3HbIM xsopom? Hanummmre ypaBHEHUS peakLuii.

12. Kak pearupyer ypaH c¢ kucioramu? Hamummure ypaBHEHUs peakuMii B BUAE IOJypeakUMid U B
MOJIEKYJISIPHOM BHJIE.

13. Kak pearupyer Topuii ¢ kucioramu? Hanumumre ypaBHEHUs peakuuil B BHJE NOJIypeakLUid U B
MOJIEKYJISIPHOM BHJIE.

14. CocTaBbTe 1 HAMILUTE YPaBHEHUS PEaKIMH IPEBPALLEHUI, HA30BUTE COCTUHEHMS:
TiCl4 — TiOCl2 — H2TiO3 — H4TiO4

15. OcymiecTBuTe NpeBpaLLIEHUS]

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IToaroToBKa K KOJUIOKBUYMY «JIEMEHThI MOOOYHBIX MTOATPYIIDY
2. TectupoBanue. Tunosblie 3aJaHUA:

Tect «anementst 3b rpynnel. JIJanTaHubI. AKTUHUIBDY

1. Ykaxxute 21eKTpOHHYIO (OopMyITy aroMa CKaHAus (OKOHYaHHE POPMYJIBI):
1)..3s23p64s23d1;2)..3s23p64s13d1;
3)..3s23p64s24p1;4)..3s23p63s13d2.

2. Beibepute, KakuM CIOCOOOM MOXKHO TOJIY4UTh OKCUA JaHTaHa La203 :
1) pasnokennem Hutpata antana La(NO3)3 ;

2) Bzaumoseiicteuem La ¢ H202 ;

3) kunsruennem La(OH)3 ;

4) repmuueckuM pasznoxenueM La2(S04)3.

3. YkaxxuTte, KAKUMHU CBOMCTBaMH o0nagaeT ruapokcu tantana La(OH)3 :
1) oCHOBHBIMHU; 2) KHCIOTHBIME; 3) 6e3pa3nuuHbiMy; 4) aMm(pOTepHBIMU.

4. YkaxuTte, KaKyl0 OKpacKy UMEIOT COJIM UTTPUSL:

1) 6menHO-po30BYIO; 2) OECIBETHYIO; 3) TOIyOyI0; 4) KENTYIO.

5. YKaxxuTe MpOIyKThl peaKIIuu PaCTBOPEHUs CKaHaus B pa3zoaBieHHoir HNO3 :
1) Sc(NO3)3 + NH4NO3 + H20;

2) Sc(NO3)3 + NO2 + H20;

3) Sc(NO3)3 + H2 + H20;

4) He pacTBOpsIETCS

6. Ykaxure, B ueM jerko pactBopsiercss La(OH)3 :

1) B Kucnorax;

2) B 1iesovax;

3) B OpraHM4YeCcKUX PacTBOPUTENISX;

4) B BOJIC.

d-snemenTsr [V-rpynms

1. Kakue 3HaueHNs CTeNEeHEN OKUCIEHNS XapaKTCPHBI AJId aTOMa HUPKOHHUA B COCANHCHUAX:
a) +1; 0) +2; B) +3; 1) +4; 1) +5
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2. Kakue coeariHeHUs 00pa3yroTCs B pe3yJbTare PeaKiuu:

Ti+ HNO3 + HF =

a) H2TiF6 6)NO2 B)NO r)H20 n)Ti(NO3)4
l)ar;2)a,B,r3)a,nn4)6,rS)a,,nu.

d-snemeHTsl V-rpynibl

Bri6epuTe 01MH MpaBUIbHBIN OTBET U3 MPEAJIOKEHHBIX.

1. B xakuXx U3 MepeyrCICHHBIX HIXKE KUCIOTaX Ha XOJOy PaCTBOPSETCS BaHAIUMN:

a) HCI; 6) B paz6asnennori HNO3 ; B) B pazbasnennoit H2SO4 ; r) B xonnearpupoBannoit HNO3 ; n) B
KOHLIEHTpupoBaHHON H2S04?

2. B xakoii u3 nepeuncaeHHbIX HIKE KUCIIOT Ha XOJI0/E PacTBOPSIOTCS HUOOWW 1 TaHTas?

1) HCI; 2) xonnentpuposannoit HNO3 ; 3) xonuentpupoBanHoit H2SO4 ; 4) B mapckoii Boake (cMech
HNO3 + HCl); 5) B8 cmecu HNO3 + HF.

3. [Ipu KaKuX yCIIOBUSX XUMUYECKUE JIEMEHTHI TPYIIBEI 5Sb pearupyror ¢ CHIIbHBIME THAPOKCHIAMU?
1) B pa30aBlIeHHBIX pacTBOpaXx;

2) B KOHLIEHTPUPOBAaHHBIX PacTBOPAX;

3) npu CIUTaBJICHUH,

4) TIpH CIIJIABJIICHUU B IPUCYTCTBUH CUIIBHBIX OKHCITUTEICH;

5) mpu CIUTaBIEHUU B MPUCYTCTBUU CUIIbHBIX BOCCTAHOBUTEIECH.

4. Kakue crerneHu OKUCICHUS POSBISIET TAHTAT B CBOUX COSTMHEHUSX:

a) +1; 6) +2; B) +3; 1) +4; n) +5?

5. Kakue coenunenus oOpa3yrorcs npu B3auMoeicTBuu okcuaa Banaaus(V) V20 ¢ kambpiuem:

a) CaO;6) V203;8)VO2;1)VO; n) V?

l)a,n;2)a,r;3)B,1;4)0,B;5) 1, 1."

d- snemenTs! VI rpynms

1. Kakue meramnsl VI b rpynmsl He B3aUMOAEHCTBYIOT ITPH KOMHATHOW TemIieparype ¢ pa30. cepHO# U
COJITHOM KHMCJIOTOM:

a) TOJIBKO XpOM

0) TOJIbKO MOJIUO/ICH

B) XpoM, MOJIHO/IEeH, Bosibhpam

T') TOJIBKO BOJTb(pam

1) MOJIUOIEH U BOIb(pam

2. PacTBOp Kakoro COeIMHEHUSI XpOMa UMEET CUHEBATO-3€JICHYI0 OKPacKy?

a) XpOMMT HaTpUs

0) XpoMaT aMMOHHS

B) OMxpoMar Kajus

r) cyabdar xpoma (I1I)

3.YkaxuTe IeHCTBUE, OKAa3bIBAEMOE KOHII. a30THOM KHCIOTOM HAa METAJNIMYECKUI XPOM

a) MaCCUBUPYET

0) He peakrupyer

B) BBIJEIISAETCS aMMHUAK

r) BeiaensieTcss NO2

d- snemenTts! VIII rpymnms

1. Kakue meramibl rpynnbsl 6 HE pearupyroT HpU KOMHATHOHM TeMIieparype C pa30aBICHHBIMU CEpPHOM
H2S04 n xnopoBogopoaHoi kuciaoraMu?

1) Tonbko xpom; 2) Tonbko MONUOACH; 3) TONBKO BoIb(paMm; 4) Xpom, MoIHOAEH U Bosbdpam; 5) MoaubaeH
U BOJb(pam.

2. Kakue coenuHeHHsi 00OpasyroTcs B pe3yjbTare peakldd pacTBOPEHUS MOJIMOJEHa B CMECH a30THOM
HNO3 u ¢ropoonopoaHoii (masukoBoit) HF kucnot:

a) MoF4 ; 6) H2[MoFS8]; B) NO; 1) NO2 ; 1) H20?
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3.  Kakoe u3  TmepeuyMCICHHBIX  HIDKE  COEAMHEHHH  He  oOpasyercs B pesyibTrare
OKHCIIMTEIHHO-BOCCTAaHOBUTENILHON peakuuu Mexay auxpomaroM kaiust K2Cr207 u cynasdarom sxenesza(ll)
FeSO4 B xucnoii cpege (H2SO4 )?

1) Fe2(S0O4)3 ; 2) K2S04 ; 3) CrSO4 ; 4)Cr2(S04)3 ; 5) H20.

4. VKaxuTe KOOPIUHALMOHHOE YUCIIO KOMIUIEKCOOOpA30BaTelis B COCAMHEHUH
[Cr(H20)(NH3)4 OH]Br2 :

1)3;2)6;3)4;4)5;5) 2.

5. PacTBOp Kakoro COeIMHEHUS XpOMa UMEET CHHEBATO-3€JIEHYI0 OKpacKy?

1) XxpomuT HaTpus;

2) XpoMaT aMMOHHUS;

3) Ouxpomar Kajus;

4) cynbdar xpoma(Ill).

6. VYkaxuTe [€HCTBHE, OKa3blBAEMOE XOJIOMAHOM KOHIEHTPUPOBAHHOM a30THOM KHUCIOTOH Ha
METAJUIMYECKUI XPOM:

1) He pearupyer;

2) BBIZICTISETCS aMMHAK;

3) naccuBUpYyeT;

4) Beimensiercs okcun azota(IV);

5) BbIIENSIETCS a30T.

d-Onements VII rpymisl

1. Kakoe coequHenne Mapraniia oopas3yercs Mnpu ACHCTBUN Ha HErO pa30aBICHHON a30THON KHCIIOTHI
HNO3?

1) MnO; 2) MnO2 ; 3) Mn(NO3)2 ; 4) H2MnO4 ; 5) Mn207.

2. Kakue coemuHeHusi oOpasyloTcsi B pesyabrare B3aummoneictBus HutTpara mapranua(ll) Mn(NO3) c
okcunom cBuHIA(IV) PbO2 B kucnoii cpene (HNO3):

a) MnO; 6) H20; 8) HMnO4 ; r) Pb(NO3)2 ; 1) PbO?

l)a,1,1;2)6,8,1;3)a,0,1;,4)0,1;5)B, I

3. Kakoe W3 mepeuncieHHBIX HW)KE COEIMHEHHH He oOpasyeTcs B peaklUud B3aHMMOJCHCTBHS HHUTpara
maprauia(ll) Mn(NO3)2 ¢ runobpomurom kanus KBrO B menounoi cpene (KOH)?

1) MnO2 ; 2) KNO3 ; 3) KBr ; 4) KMnO4 ; 5) H20.

4. Kakue coequHeHus 00pa3yroTcsi B pe3yibrare B3aumonencTBus okcuaa Mapranmna(lV) MnO2 ¢ xjaopom
CI2 B menounoii cpeae (KOH):

a) KMnO4 ; 6) H20; B) MnO; r) KCI; 1) MnCI2?

l)a,B,1;2)0,B,1;,3)a,0,1;,4)a,0,1;5) a, B, 1.

5. Kakue coemunHeHust 00pa3yroTcs MpH AUCTIIPONOPLIHUOHUpPOBaHMMMAaHTaHara kammst K2MnO4 B BomHO#M
cpene:

a) MnO?2 ; 6) KMnO4 ; 8) MnO; r) KOH; 1) O2?

l)a,B,1;2)0,B,1;,3)a,0,1;,4)a,0,1;5) a, B, 1.

d-Onements! VIII rpymnmsi

1. Kakue coenunenus o0pa3yroTcst Ipu IeUCTBUU Ha kenne30 2%-Horo pactBopa a3oTHoM kuciaotel HNO3 :
a) Fe(NO3)2 ; 6) Fe(NO3)3 ; 8) NO; r) NH4NOS3 ; n) H20?

l)a,1,1;2)6,8,1;3)a,0,1;,4)0,1;5)B, I

2. Kakue coemgmHenust oOpa3yrorcs npu cruiaBiennn okcuna xeneza(lll) Fe203 ¢ kapObonatom HaTpus
Na2CO3:

a) Fe2(C0O3)3 ;6) Na3FeO3 ; B) CO2 ; r) NaFeO2 ; 1) Na2FeO4?

l)a,t, 1;2)B,1;3)a,B,1;4)0,1;5) 8B, 1."

3. Kakue mpomaykThl MOTy4YaroTCs MpH TepMuueckoM pasioxenun HuTpara kobamsra(lll) Co(NO3)3 : a)
C0203 ;6) NO2 ; B) O2 ; 1) CoO; 1) NO?
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l)a, n;2)a,r;3)B, 1, 1;4)a,0,8B;5)0, B, 1.
4. Kakue coemuHeHUss oOpa3yroTcsi B pesynbrare B3ammojehcTBus runpokcuma Hukessi(II) Ni(OH)2 c
opomom Br2 B menounoit cpeae (NaOH):
a) NaBr; 6) NiO; B) H20; 1) NiBr2 ;1) Ni(OH)3?
l)a,r,o;2)a,B,1;3)a, n;4)6,1;5) B, 1.
5. PacTBOpBI KakuWX pPEaKTHBOB SIBIISIIOTCS pEarcHTaMH i KaueCTBEHHBIX peakuuii Ha woH Fe3+ : a)
K3[Fe(CN)6 ]; 6) K4[Fe(CN)6 ]; B) KCN; r) KCNS; 1) KMnO4?
l)a,1,1;2)0,8,1;3)a,0,1,4)0,1;5)B, I

d-Onements! 11 rpymnmbr

1. PacTBOpBI METAIOB B KAKMX DIIEMEHTAX HA3BIBAIOTCS aMabraMamu?

1) B ramnuu; 2) B pryty; 3) B KaamMuu; 4) B CBUHIIE; 5) B OJIOBE.

2. T'mapokcuabl KakMX W3 TMPUBEACHHBIX HIDKE METAJUIOB TPyMbl 12 HEyCTOWYHBBI TpPU KOMHATHOM
TeMmeparype?

1) TonbKo MHKA; 2) TOABKO KaJAMHUS; 3) TOJIBKO PTYTH; 4) IMHKA U KaJMHUsI; 5) PTYTH U KaIMUsl.

3. Kakue u3 nepeunciaeHHbIX HIKE METAIIJIOB TPYIIBI 12 00pa3yroT COeTUHEHUS CO CTETICHBIO OKUCIICHUS
+1?

1) TonbKo PTYTh; 2) TOJBKO KaaMUMA; 3) TONBKO IUHK; 4) IIMHK U KaJMHH; 5) PTYTh U KaIMUH.

4. Kakue W3 MEepeurcICHHBIX HWKE Cylb()HUI0B MeTauioB rpymnmsl 2b pacTBOpsioTCs B pa30aBIIeHHBIX
KHUCJIOTax?

1) Tonbko nuHKa ZnS; 2) tonbko kaamus CdS; 3) toneko prytn HES; 4) uunka ZnS u xagmus CdS; 5)
kaqmust CdS u prytu HgS.

5. Kakue coenuHeHus oOpasyloTcs NMpH PAacCTBOPEHHWU LIMHKA B OU€Hb Pa30aBICHHOW a30THON KHCIIOTE
HNO3 : a) Zn(NO3)2 ; 6) H20; B) ZnO; 1) NO; 1) NH4NO3?

l)a,r, n;2)6,8,1;3)a,0,1;4)0,1;5) B, 1.

6. Kakue coemuneHus oOpa3yloTcsi MpU B3aUMOACHCTBUM LIMHKA C HM30BITKOM KOHIIEHTPHUPOBAHHOTO
pactBopa rugpokcuaa kams KOH:

a) K2Zn02 ;0) Zn(OH)2 ; B) H2 ; 1) K2[Zn(OH)4]; 1) O2?
1)B,1;2)0,8B;3)a,0;,4)a,0,1;5)a,B.

d-DOnemenTs! [ rpymisl

1. Kakue u3 smeMeHTOB rpyniibl 1 b pacTBopsAOTCS B KOHIEHTPUPOBAHHOM a30THOM kuciore HNO3?

1) Tonbko Mefb; 2) TONBKO cepedpo;

3) TosbKO 30I10TO; 4) Menb U cepedpo; 5) Menb, cepedpo U 30JI0TO.

2. Kakue u3 sneMeHTOB rpyninsl 1 b HenmocpeacTBEHHO pearupyroT ¢ KUCIOpoaoM?

1) Tombko Menb; 2) TOJBKO cepedpo; 3) TOIBKO 30710TO; 4) Menb U cepedpo; 5) Meb, cepedpo U 30J10TO.

3. Kakoe coenrHeHHE BhITMAIaeT B 0CAIOK IPH JSHCTBUM HA pacTBOp HUTpara cepedbpa AgNO3 menoueit?
1) I'unpoxcun cepedpa AgOH; 2) okcun cepedpa Ag20; 3) mepokcun cepedbpa Ag202 ;

4) ocHoBHbIN HUTpAT cepedpa Ag(OH)NOS3 ; 5) cepebdpo.

4. KakuM MeTajuioM B MPOMBIIUIEHHOM CHOCOO€ MpPOHM3BOJICTBA BOCCTAaHABIMBAETCSA 30J0TO U3 €ro
[MAAHUIHOTO KOMILJIEKca?

1) Mensto; 2) muaKoM; 3) KanbliueM; 4) HaTpUEM; 5) KeIe30M.

5. Kakue coequaeHus o0pasyroTcs B pe3ysbTare Bo3aeicTBIs cepoBogopoaa H2S Ha cepeOpo Ha OTKPHITOM
BO3/IyXe€:

a) Ag2S; 6) H20; B) S; r) H2 ;1) SO2?

l)a, 1, 1;2)0,8,1;3)a,0;,4)0,r;5) B, I

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:



TeKylui KOHTpostb — 50 6aioB

1 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB Kax bl
npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3aMmeHe: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:
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No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpoOs | Oamios
/ cpe3sl
1. OcHOBHEIE Brimonae 12 Tema Bxmiowaer 4 mab. 1 mabGopaTtopHas paboTa OICHUBAeTCS B 3
XUMUYIECKHEC HUC U Oayma: 1 Oamn BBITONHEHWE, 2 Oaia comeprkaHue (MPaBHILHOCTH
TIOHSTHS U 3amuTa BBIBOJIOB, PAcYeTOB)
CTEXHOMETPHUYE |1abopaTop
CKH€ 3aKOHBI HBIX
paoor.
2. |Crpoenue atoma |Pabora Ha 2 VY4acTtre B ceMruHape (OTBETHI Ha BOTIPOCHI)
CEeMHHape
3. [lepmommueckwuii |Pabora Ha 2 YuyacTtue B ceMuHape (OTBETHI Ha BOIIPOCHI

3aKOH.

CEeMHHape




ITepuoguueckue
dbyHKIIAN
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Koannoks
HyM
(Tema
2-3)(koHT
PONBHBINI
cpe3)

10

KomnnoxBuym cnaercst B ycTHOM hopme 110
MpeaBapUTEIbHO 0003HAYCHHBIM
TEOPETUUECKUM BOIIPOCaM U
MaKCHMAaJIbHO olieHnBaercs B 10 0ayUIoB:
9-10 GanoB BHICTABIISIETCS, €CIIN CTYACHT
0OHapy»X1J BCECTOPOHHEE,
CHCTEMaTHYeCcKoe U ITyOOoKoe 3HaHHE
MPOrpaMMHOTO MaTepHala, yMeHHe
CBOOO/IHO BBIMONHSATH 3aJaHN,
MIpeyCMOTPEHHBIE TPOrPaMMOH,
OCBOMBIIHUI OCHOBHYIO, U 3HAKOMBIN C
JOTIONTHUTENBHON uTeparypoil. OTBeT
MIOCTPOEH JIOTUYHO, MaTeprai u3araercs
YETKO, ICHO, XOPOIIHNM SI3BIKOM,
apryMEHTHUPOBAHO, YMECTHO HUCIIONIB3yETCA
WHGOPMATMOHHBIN U WILTFOCTPATUBHBIN
Marepuai (IpuMepsl U3 MPaKTHKH,
Tabnuubl, Tpaguky U T.4.). Ha Bompock
OTBEYAET KPaTKo, apryMEHTHPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 06amoB BBICTABISIETCS, €CIIH CTYACHT
0OHapyXHJ JOCTATOYHO TITyOOKHE 3HAHMUS
MPOrpaMMHOTO MaTepHuala, yMeHHe
WCTIOJIb30BaTh PaHee MMOyuYeHHbIC 3HAHUS C BHOBb MTPHOOPETEHHBIMH,
MPUMEHSTh UX

Ha npaktuke. OTBET NOCTPOEH JIOTHYHO,
MaTepuai U3JaraeTcs XOPOIIUM SI3bIKOM,
npuBJeKaeTcss HH)OPMATUBHBIN 1
WTIOCTPUPOBAHHBIA MaTepHal, HO IIPH
OTBETE JI0IyCKAaeT HEKOTOPHIE
MorpemHocTH. Bonpocel, 3anaBaemble
MIpEeToiaBaTeNieM, HE BBI3bIBAIOT
CYLIECTBEHHBIX 3aTPyIHEHUH

5-6 0anIoB: CTYIEHT MTOKA3bIBACT HE
JOCTaTOYHBIH ypOBEHb 3HAHUH Y4eOHOTO U
JIEKIMOHHOTO MaTepuaa, HE B IIOJIHOM
o0beMe BiasieeT MPaKTUIECKUMHU
HaBBIKAMH, YYBCTBYET ceOs1 HEYBEPEHHO
IIpU OTBETE Ha BOIIPOCHL. B oTBeTE HE
BCEr/a IPUCYTCTBYET JIOTHKA, aPTYMEHTBI
MIPUBJIEKAIOTCS HEIOCTaTOYHO Beckue. Ha
ITOCTaBJIEHHBIE BOIIPOCHI 3aTPyAHSETCS C
OTBETaMH, MMOKA3bIBAET HEAOCTATOUHO
IyOOKHe 3HAaHUS

0-4 GanymoB: CTYJACHT MOKA3bIBACT CIIA0BIN
ypOBeHb Npo(hecCHOHANBHBIX 3HAHUH,
3aTpyAHSETCS IPH aHAJTU3€ MPAKTHYECKUX
cutyanuil. He Mmoxxet mprBecTr npuMepsl
13 peasbHOM npakTuku. HeyBepeHnHo n
JIOTUYECKH HETIOCIIE0BATENBHO U3JIaracT
Marepuai. HempaBunsHO oTBeyaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI WIIH 3aTPYIHAETCS
C OTBETOM

XuMudeckast
CBSI3b.
MexmMonekysip
HOC
B3aMMOJICHCTBH
e

pabora Ha
CEeMHHape

VY4acTtre B ceMruHape (OTBETHI Ha BOTIPOCHI)




Kommaekcunie
COEIUHEHUSA

Brinmonne 3 1 Gann BeIONHEHUE, 2 Oaiia comepKaHue (MIPaBUIBHOCTH BHIBOJIOB,
HUE U YpaBHEHUH peaKIyii)
3amuTa
naboparop
HBIX palboT
Kosstoxs 10 KomnnoxBuym cnaercst B ycTHOM hopme 110
HYM MpeaBapUTEIbHO 0003HAYCHHBIM
(Tema TEOPETUUECKUM BOIIPOCaM U
4-5)(KOHT MaKCHUMAaJIbHO olleHnBaeTcs B 10 6amios:
PONBHBINI 9-10 GanoB BHICTABIISIETCS, €CIIM CTYACHT
cpe3) 00OHAPYKUJI BCECTOPOHHEE,

CHCTEMaTHYeCKoe 1 ITyOOoKoe 3HaHHE
MPOTrpaMMHOTO MaTepHuala, yMeHHe
CBOOO/IHO BBIMONHSATH 3aJaHN,
MpeayCMOTPEHHBIE TPOrpaMMOii,
OCBOMBILUI OCHOBHYIO, M 3HAKOMBIH C
JOTIONTHUTENBHON uTeparypoil. OTBeT
MOCTPOEH JIOTHYHO, MaTepHall H3J1araeTcs
YETKO, SICHO, XOPOLIUM SI3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJb3YEeTCS
WHGOPMATMOHHBIN U WILTFOCTPATUBHBIN
Marepuai (IpuMepsl U3 MPaKTHKH,
Tabnuubl, Tpaguky U T.4.). Ha Bompock
OTBEYAET KPaTKo, apryMEHTHPOBAHO,
YBEPEHHO, TIO CYIIECTBY.

8-7 06amoB BBICTABIISIETCS, €CIIH CTYACHT
0OHapy XM JOCTATOYHO TITyOOKHE 3HAHMUS
MPOrpaMMHOTO MaTepHuala, yMeHHe
WCTIOJIb30BaTh PaHee MMOyuYeHHbIC 3HAHUS C BHOBb MIPHOOPETEHHBIMH,
MPUMEHSTh UX

Ha npaktrke. OTBET MOCTPOEH JIOTHYHO,
MaTepuai U3JaraeTcs XOPOIIUM S3bIKOM,
npuBJieKaeTcss HHQOPMATUBHBIN 1
WIUTIOCTPUPOBAHHBIA MaTepHal, HO IIPH
OTBETE JOIYCKAET HEKOTOPHIC
MOrperHoCTy. Bompockl, 3a1aBaemble
npernoaaBaTesieM, He BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPYIHEHUN

5-6 0anIoB: CTYIEHT MTOKA3bIBACT HE
JOCTaTOYHBIH ypOBEHb 3HAHUN Y4eOHOTO 1
JEKUOHHOTO Marepuaia, He B TIOJHOM
o0beMe BiasieeT MPaKTUIECKUMHU
HaBBIKAMH, YYBCTBYET ceOs1 HEYBEPEHHO
MIpU OTBETE Ha BOMPOCHI. B oTBeTe He
BCEr/a IPUCYTCTBYET JIOTHKA, aPTYMEHTBI
MPUBJIEKAIOTCS] HEAOCTATOYHO Beckue. Ha
MOCTaBJICHHBIE BOIIPOCHI 3aTPYIHIETCS C
OTBETaMH, MOKAa3bIBACT HEIOCTATOUHO
IyOOKHe 3HAHUS

0-4 GanymoB: CTYJCHT MOKA3bIBACT CIA0BIN
ypOBeHb Npo(hecCHOHANBHBIX 3HAHUH,
3aTpyAHSETCS IPH aHAJTU3€ MPAKTHYECKUX
cutyanuii. He MoxeT npuBecT mpuMepsI
U3 peajbHoi mpakTuku. HeyBepeHHo 1
JIOTHYECKH HETMOCIIeI0BaTeIbHO H3JIaraeT
Marepuai. HempaBunsHO oTBeyaeT Ha
MOCTaBJICHHBIE BOMPOCHI MU 3aTPyAHACTCS
C OTBETOM
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6. OHepretuka | Beimosnne 3 1 Gann BeIONHEHUE, 2 Oaiia comepKaHue (MIPaBUIBHOCTH BHIBOJIOB,
XUMHYECKIX HUE U ypaBHEHUH peaKIiuii)
peakiuit 3amrTa
naboparop
HBIX palboT
7. CxkopocThb Brinmonne 3 1 Gann BeIONHEHUE, 2 Oaiia comepkaHue (MIPaBUIBHOCTH BHIBOJIOB,
peakuui. HUE U YpaBHEHUH peaKIyii)
Xumuueckoe 3aluTa
paBHOBecue |laboparop
HBIX paboT
8. PactBopsl. Brinmonne 12 Tema Bkmiouaer 4 nab. 1 maGoparopHas pabora oueHHMBaeTcs B 3
Teopus HUE U Oamta: 1 Oamn BeImoONHeHHWe, 2 Oayuia copep:kaHue (MPaBHIBHOCTH
JNIEKTPOUTHYEC | 3aIInTa BBIBOJIOB, PACUCTOB, YPAaBHCHHN PEAKITHI)
KoM naboparop
JUCCOLMAIMK  |HBIX paboT
Pemenne 2 Pemenne 3anau u ynpaxxHeHUH 1O TeMe.
3amadq Kputepuu: 2 3amauu, 3a KaXIyr0 MPaBUIBHO BBITOJHEHHYO 1 Oast
9. | OxucnurensHO- | Brimonne 9 Tema Bxirogaet 3 a0.
BOCCTAHOBUTECIL | HHUE U 1 Gamn BeITONTHEHKE, 2 Oamta comepkaHue (MPaBHILHOCTH BEIBONIOB,
HBIE TIPOIIECCHl | 3amuTa YpaBHEHUN PEaKIIHiA)
maboparop
HBEIX paboT
10. IIpemMuansHbIe OaITHI 10 JloToTHUTEIbHBIE TIPEMHUAIbHBIE OAJIIIBI MOTYT OBITh HAuMCIICHBI 3a
BEITIOJTHEHWE TBOPYECKHX 3aJaHWii Ha BBIOOp CTymeHTa B
3aBHCHMOCTH OT TEMEI.
11. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUs
OwsieTa Ha OIIEHKY «yJOBIETBOPUTEIHHO»
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aaHUS
OmeTa Ha OIICHKY «XOPOIIIOY,
25-30 6amroB — CTYICHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
OusieTa Ha OIIEHKY «OTITUIHOM.
12. |MunuBunyanbHbIC 3aJaHUs, 50 BBITIOJTHEHHE OJIOKA 3aJJaHUH, BKIIFOYAIOIIUM BCE TEMbI JTUCIUTUIMHEI B
C TMIOMOILBIO0 KOTOPBIX BUJIC BOIIPOCOB M PpelICHUE NpakTHYecKuX 3anad.(5 3amaHuil mo 5
MOXHO HaOpaTb 0aJuIoOB), TECT, BKIIOYAIOMINN BOIPOCHI 10 BCEM T€MaM JAWCLHIIIHHEI
JOTIOJTHUTENIbHBIE OalTbI 25 BompocoB 1o 1 Gamry 3a Kaxnoe
13. HUroro 3a cemectp 100
2 cemectp
*  TeKyIIUH KOHTPOJb — 37 6aysioB
* npemuanbHble 6amiel — 10 6amioB
Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. Bonopon. p- | Bemomnae 27 3 Oaima 3a Kaxayro jJaboparopHyo padoty: 1 6amr BeImoidHEHHE, 2
DIIEMEHTHI HUC U Oayia comepkanne (MIPaBUILHOCTH BHIBOJOB, YPAaBHEHUH PEaKITUi)
VII-IVA rpymi. | 3ammura
ONIEMEHTBI maboparop
VIIIA rpymmsl. [HBIX paboT
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KomnnoxBuym cnaercst B ycTHOM hopme 110
MpeaBapUTEIbHO 0003HAYCHHBIM
TEOPETUUECKUM BOIIPOCaM U
MaKCHMAaJIbHO olieHnBaercs B 10 0ayUIoB:
9-10 GanoB BHICTABIISIETCS, €CIIN CTYACHT
0OHapy»X1J BCECTOPOHHEE,
CHCTEMaTHYeCcKoe U ITyOOoKoe 3HaHHE
MPOrpaMMHOTO MaTepHala, yMeHHe
CBOOO/IHO BBIMONHSATH 3aJaHN,
MIpeyCMOTPEHHBIE TPOrPaMMOH,
OCBOMBIIHUI OCHOBHYIO, U 3HAKOMBIN C
JOTIONTHUTENBHON uTeparypoil. OTBeT
MIOCTPOEH JIOTUYHO, MaTeprai u3araercs
YETKO, ICHO, XOPOIIHNM SI3BIKOM,
apryMEHTHUPOBAHO, YMECTHO HUCIIONIB3yETCA
WHGOPMATMOHHBIN U WILTFOCTPATUBHBIN
Marepuai (IpuMepsl U3 MPaKTHKH,
Tabnuubl, Tpaguky U T.4.). Ha Bompock
OTBEYAET KPaTKo, apryMEHTHPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 06amoB BBICTABISIETCS, €CIIH CTYACHT
0OHapyXHJ JOCTATOYHO TITyOOKHE 3HAHMUS
MPOrpaMMHOTO MaTepHuala, yMeHHe
WCTIOJIb30BaTh PaHee MMOyuYeHHbIC 3HAHUS C BHOBb MTPHOOPETEHHBIMH,
MPUMEHSTh UX

Ha npaktuke. OTBET NOCTPOEH JIOTHYHO,
MaTepuai U3JaraeTcs XOPOIIUM SI3bIKOM,
npuBJeKaeTcss HH)OPMATUBHBIN 1
WTIOCTPUPOBAHHBIA MaTepHal, HO IIPH
OTBETE JI0IyCKAaeT HEKOTOPHIE
MorpemHocTH. Bonpocel, 3anaBaemble
MIpEeToiaBaTeNieM, HE BBI3bIBAIOT
CYLIECTBEHHBIX 3aTPyIHEHUH

5-6 0anIoB: CTYIEHT MTOKA3bIBACT HE
JOCTaTOYHBIH ypOBEHb 3HAHUH Y4eOHOTO U
JIEKIMOHHOTO MaTepuaa, HE B IIOJIHOM
o0beMe BiasieeT MPaKTUIECKUMHU
HaBBIKAMH, YYBCTBYET ceOs1 HEYBEPEHHO
IIpU OTBETE Ha BOIIPOCHL. B oTBeTE HE
BCEr/a IPUCYTCTBYET JIOTHKA, aPTYMEHTBI
MIPUBJIEKAIOTCS HEIOCTaTOYHO Beckue. Ha
ITOCTaBJIEHHBIE BOIIPOCHI 3aTPyAHSETCS C
OTBETaMH, MMOKA3bIBAET HEAOCTATOUHO
IyOOKHe 3HAaHUS

0-4 GanymoB: CTYJACHT MOKA3bIBACT CIIA0BIN
ypOBeHb Npo(hecCHOHANBHBIX 3HAHUH,
3aTpyAHSETCS IPH aHAJTU3€ MPAKTHYECKUX
cutyanuil. He Mmoxxet mprBecTr npuMepsl
13 peasbHOM npakTuku. HeyBepeHnHo n
JIOTUYECKH HETIOCIIE0BATENBHO U3JIaracT
Marepuai. HempaBunsHO oTBeyaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI WIIH 3aTPYIHAETCS
C OTBETOM

[IpemuansHbie OaIbl

10

HOHOJ’IHHTGJ’IBHHC MpEMUAJIbHBIC Oamsl MOTYT OBITh HAYMCIIEHBI 34
BBIITIOJITHCHUEC  TBOPYCCKHUX 3a,[[aHI/II‘/1 Ha BLI60p CTyACHTa B
3aBUCUMOCTH OT TCMBI.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

50

BBIIOJIHEHHE OJIOKA 3aJaHHM, BKIIOYAIOIIUM BCE TEMBI TUCIUILINHEL B
BHUJIC€ BOMNPOCOB M PEIICHHE MpaKTUYECKUX 3anay.(5 3amaHuil mo 5
0aJI0B), TECT, BKIFOUAIOIINIA BOMPOCHI IO BCEM TeMaM JUCIUTUINHEI
25 Bompocos 1o 1 6amry 3a kaxmoe
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| 4, | HUroro 3a cemectp 37
3 cemectp
*  TEKyIUHi KOHTPOJIbL — 50 GamioB
*  KOHTPOJIbHBIE cpe3bl — 2 cpe3a 1o 10 0anioB Kax bl
*  OTBeT Ha ’k3ameHe: He Oonee 30 6amuioB
Pacnipenenenre 6aJiioB 10 3aaHKSIM:
No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. | p-Onementst | Bemonne 15 1) 5 GanyoB 3a KaKAYyIO0 T1adOpaTOpHYIO paboTy: 2 Oaul BEIIOIHEHHE,
[II-rpynmsl. HUE U 1 6amr-odopmiienue, 2 Ganna copepkaHue (MPaBHILHOCTH BHIBOOB,
s-OnemenTsl I-1I | 3ammra YpaBHEHUH peakiyii);
TpymHIlL. naboparop
HBIX paboT
Pemenune 10 Pemenne pacueTHbIX 3aaHUM.
3a1a4u(Ko 10 GamoB, eciu BBIOIHEHO BepHO - 90-100% 3ananwmii, 9-8 Gamia —
HTPOJIBH 75 - 90%, 6-7 6amma — 60 - 75%, 6-5 6amaa 50 - 60%, 4-1 Oaimn
blIii cpe3) MeHee 50% 3amaHuil.
JOKJIaA-TIp 10 10  OammoB — mpe3eHTAlMd COOTBETCTBYET TEME, CTPYKTypa H
e3eHTauus oopmiieHHE OTBEUAET BCEM NPENBIBIAEMBIM TPEOOBAHUIM, CTYICHT
CBOOOZHO  BIaJCET MaTepualioM, JEMOHCTPHUPYET IIyOOKue,
CHCTEMaTU3UPOBAHHBIC 3HAHUSA, CBOOOJHO OTBEYAECT HA BOIPOCHI
UCTIONB3YS NPO(EeCCHOHATBHYIO TEPMUHOIOTHIO
8-9 OamoB — mpe3eHTAaUUs COOTBETCTBYET TEME, CTPYKTypa |
oopmiieHHE B OCHOBHOM OTBEYaeT NPEABSIBISEMBIM TPEOOBaHMUSM,
CTYACHT BIaJeeT MpPEACTABICHHBIM MaTepuaioM, OTBEYaeT Ha
3aJJaHHbIE BOTIPOCHI
4-7 Gannma — B CTPYKType W O(QOPMIICHHMH TNPE3CHTALUN HMEIOTCS
HenopaboOTKM, Marepuan MpeNcTaBIeH B  IPE3CHTalUd  He
panMoHaIbHO, MAJI0 WUTIOCTPATUBHOTO MarepHaja, CTYJCHT BlajceT
HemoMHOW HMH(opManueil mo TeMe, 3aTpyAHSETCSl C OTBETaMH Ha
3aJjaBaeMbI€ BOIIPOCHI
2 Oamia - B CTPYKType W OQOPMIICHHH MPE3CHTALMH HMEIOTCS
HenopaboTKH, MaTepuall MPEACTaBlIeH CIUIOIIHBIM TEKCTOM, Mallo
WITIOCTPAaTUBHOTO MaTepuala, CTyIeHT ciabo BianeeT nHpopMauen
Mo TeMme, TpU OTBETE UCIOJIB3yeT 3aroTOBICHHBIH  TEKCT,
3aTpyAHSETCS ¢ OTBETAMHU Ha 3a7jaBaéMble BOIIPOCHI
1 Gamn - B cTpyKType M OQOPMIICHHM MNPE3ECHTALUU HMEIOTCS
3HAUUTENbHbIE HEAOPa0OTKH, Marepual IMPEICTaBICH HE IO TeMe,
CIUIOLIHBIM TEKCTOM, Majl0 HJUIIOCTPATUBHOTO Marepuania, CTYACHT
cnabo BrnageeT HWH(GOpPMALMEH MO TeMe, MPU OTBETE HCIOJIB3YET
3arOTOBIICHHBI TEKCT, HE MOXET OTBeYaTh Ha IIOCTaBIICHHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI
2. | d-Dnmementsl | Bemonne 15 5 0annoB 3a Kaxayro JadopaTopHylo padoTy: 2 Gayl BHIIIOTHEHHUE, 2
[-VIII rpynm. HUE U Oasuta copepskanue (IpaBUIILHOCT BBIBOJIOB, ypaBHEHUH peakuuii), 1
f-DnemeHTHI 3amuTa 0asut- opopmiieHHE
naboparop
HBIX paboT
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KomnnoxBuym cnaercst B ycTHOM hopme 110
MpeaBapUTEIbHO 0003HAYCHHBIM
TEOPETUUECKUM BOIIPOCaM U
MaKCHMAaJIbHO olieHnBaercs B 10 0ayUIoB:
9-10 GanoB BHICTABIISIETCS, €CIIN CTYACHT
0OHapy»X1J BCECTOPOHHEE,
CHCTEMaTHYeCcKoe U ITyOOoKoe 3HaHHE
MPOrpaMMHOTO MaTepHala, yMeHHe
CBOOO/IHO BBIMONHSATH 3aJaHN,
MIpeyCMOTPEHHBIE TPOrPaMMOH,
OCBOMBIIHUI OCHOBHYIO, U 3HAKOMBIN C
JOTIONTHUTENBHON uTeparypoil. OTBeT
MIOCTPOEH JIOTUYHO, MaTeprai u3araercs
YETKO, ICHO, XOPOIIHNM SI3BIKOM,
apryMEHTHUPOBAHO, YMECTHO HUCIIONIB3yETCA
WHGOPMATMOHHBIN U WILTFOCTPATUBHBIN
Marepuai (IpuMepsl U3 MPaKTHKH,
Tabnuubl, Tpaguky U T.4.). Ha Bompock
OTBEYAET KPaTKo, apryMEHTHPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 06amoB BBICTABISIETCS, €CIIH CTYACHT
0OHapyXHJ JOCTATOYHO TITyOOKHE 3HAHMUS
MPOrpaMMHOTO MaTepHuala, yMeHHe
WCTIOJIb30BaTh PaHee MMOyuYeHHbIC 3HAHUS C BHOBb MTPHOOPETEHHBIMH,
MPUMEHSTh UX

Ha npaktuke. OTBET NOCTPOEH JIOTHYHO,
MaTepuai U3JaraeTcs XOPOIIUM SI3bIKOM,
npuBJeKaeTcss HH)OPMATUBHBIN 1
WTIOCTPUPOBAHHBIA MaTepHal, HO IIPH
OTBETE JI0IyCKAaeT HEKOTOPHIE
MorpemHocTH. Bonpocel, 3anaBaemble
MIpEeToiaBaTeNieM, HE BBI3bIBAIOT
CYLIECTBEHHBIX 3aTPyIHEHUH

5-6 0anIoB: CTYIEHT MTOKA3bIBACT HE
JOCTaTOYHBIH ypOBEHb 3HAHUH Y4eOHOTO U
JIEKIMOHHOTO MaTepuaa, HE B IIOJIHOM
o0beMe BiasieeT MPaKTUIECKUMHU
HaBBIKAMH, YYBCTBYET ceOs1 HEYBEPEHHO
IIpU OTBETE Ha BOIIPOCHL. B oTBeTE HE
BCEr/a IPUCYTCTBYET JIOTHKA, aPTYMEHTBI
MIPUBJIEKAIOTCS HEIOCTaTOYHO Beckue. Ha
ITOCTaBJIEHHBIE BOIIPOCHI 3aTPyAHSETCS C
OTBETaMH, MMOKA3bIBAET HEAOCTATOUHO
IyOOKHe 3HAaHUS

0-4 GanymoB: CTYJACHT MOKA3bIBACT CIIA0BIN
ypOBeHb Npo(hecCHOHANBHBIX 3HAHUH,
3aTpyAHSETCS IPH aHAJTU3€ MPAKTHYECKUX
cutyanuil. He Mmoxxet mprBecTr npuMepsl
13 peasbHOM npakTuku. HeyBepeHnHo n
JIOTUYECKH HETIOCIIE0BATENBHO U3JIaracT
Marepuai. HempaBunsHO oTBeyaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI WIIH 3aTPYIHAETCS
C OTBETOM

Kontpons
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pabora
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B koHTponpHOI paboTe 5 3amaHuii. 2 Gayia 3a KaXIoe MpaBUILHOE
3aJlaHueE.
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3. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».

4. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHOM 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW OIEHKHM IO JWCIHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BoinoJiHeHHe U 321U TA J1A00PATOPHBIX padoT

Tema 5. KoMmiiekcHEIE COSTUHEHUA

CTyneHT JOoJDKeH cAaTh OTYET 10 1abopaTopHoi padoTe, BKIIIOYAIONINHI odopmiieHHE (3amuch HaOIoneHuil,
pacdeThbl, ypaBHEHHS PEaKIUid, BEIBOJIbI) U OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI

KoHTpoJ/ibHBbIEe BONPOCHI IS 321U THI
1. Kakue coequHeHus SBISAIOTCS COCIMHEHUAMU NIEPBOTO MOPSIKA, a KAKKE — BTOPOTO?
2. Ha npumepe Co[(NH3)6]CI3 pacckaxuTte 0 CTpYKType KOMITJIEKCHBIX COEAMHEHHH
3. Kakoe ocHoBanue siBisiercs 6onee cribHbIM Cu(OH)2 wmm [Cu(NH3)4](OH)2? Iouemy?
4. Ompenennute CTENCHb OKUCICHHUS U KOOPAUHAIIMOHHOE YHUCIIO KOMILIEKCOOOPa30BaTeNsl B CIEIYIOIINX
xomruiekcax: K[AuBr4], [Cd(NH3)4](OH)2, Na3[Ag(S203)2], Ba[Cu(SCN)(CN)3]
5. Hanuiure BbIpakeHHe KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOTO HOHA (TI0 3aIaHHI0 TipenojaBaresns). Yto
OHa MOKa3bIBaeT?

Tema 6. DHepreTuka XMMUYECKUX PEaKIUi
JlaGopaTtopnasi paGora
CryneHT T0/DKEH ¢llaTh OTUYET IO JIA00paTopHOH padoTe, BKItOUAOMUi odopMiieHre (3amuch HAOIIONCHHH,
pacyeTsl, ypaBHEHHs PEAKIUIA, BBIBOJbI) U OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI
KoHnTposbHbIC BONIPOCHI
1. Kak Ha3bIBaloTCA peaklUMM, WAYLIUE C BBIACIECHUEM TeIula, ¢ nomioneHueM? Kakoil 3HaK HMeEIOT
3HAYEHUS UX DHTAJIbIUI?
2. IlouemMy sHTaNIBIMS B3aUMOJECHCTBUS THAPOKCUAA HATPUS C PA3IMUYHBIMU CHUIIBHBIMU KHUCIOTAaMU MMEET
OIMHAKOBOE 3HaueHue?
4. Ilouemy mporiecc HEUTpaJINU3alUK BCETAA IPOUCXOAUT C BBIIACICHUEM TEIUIa, @ PACTBOPEHHE TBEPIBIX
coseil He Bceraa?
6. DKCIIEpMMEHTAJILHO YCTaHOBJIEHO, YTO IPU B3auMMOAEWCTBUU 2,3 T HaTpus ¢ Boaou Belaensiercs 14,0
K/[>K TeTUI0ThI. BBIYMCINTE SHTAIBIUIO PEAKLIMH.

Tema 7. CkopoCTh peakiuii. XUMUYECKOE PaBHOBECHE
JIaGoparopHast pabota
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CTyneHT JOMKeH CAaTh OTYET I10 JIA00paTOpHO padoTe, BKIIOYAIOIINN odopMIIeHHE (3amUCh HAOTIONEHUH,
pacueTsl, ypaBHEHUS PEAKIINii, BBIBOJIbI) U OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI

KoHTposbHBIE BOIIPOCHI

1. YUto Ha3bIBalOT CKOPOCThIO XHUMHUYECKoW peakiuu? KakoBa ee pasmepHocTh? Kak M mouemy CKOpPOCTh
XUMHUYECKOM peakliy 3aBUCUT OT KOHILIEHTPAIMK PEarupyronx BelecTB U TeMIepaTypbl?

2. Uemy paBHa KOHCTaHTa CKOPOCTH XUMUUYECKOH peakiun? KakoB Gpu3znyueckuii CMBICI 3TOW BEIUYUHBI?
3. Uro Takoe 3Heprust aktuauu? KakoBel €€ MOPsAOK U pa3MEPHOCTH?.
4. Yo Takoe karanu3? Kakue n1Be OCHOBHBIE €r0 pa3HOBUIHOCTH U3BECTHBI?

5. MoxeT 1 KaTajau3aTop BIHITh HA COCTOSHUE XUMHUYECKOTO PABHOBECHUSI B COOTBETCTBUU C MPUHIIUTIOM
JIe llarense?

6. Kakue peakiuy Ha3bIBalOT 0OpaTUMBIMHU U HEOOPATUMBIMHU?

7. Uto Ha3pIBalOT XMMHUYECKMM paBHOBecueMm? Ilodemy OHO Ha3biBaeTcs auHamuueckum? Kakue
KOHIIEHTpAIMK PEarupyromirx BelleCTB Ha3bIBAIOT PABHOBECHBIMU?

8. UTo Ha3bIBAIOT KOHCTAHTOM XUMHUYECKOTO paBHOBeCHsA? OT KakuxX (aKkTOpOB OHA 3aBUCHT?

9. Kak MOXHO YIpaBisATh XUMHUYECKUM paBHoBecueM? Kakue QaxkTopbl BIUSIOT Ha CMEILICHHE
XUMHUYECKOTO paBHOBECHS?

Tewma 8. PactBopbl. Teopus 37€KTpOIUTHYECKON TUCCOLMAIIAN
Jlaboparopnasi pabora «CBoiicTBa pacTBopoB. PacTBopumocTts BemecTB. Ilpurorosienue pacteopos
U omnpe/esieHre UX KOHIIEHTPALNID)
KoHTpoJ/ibHbIEe BONPOCHI IS 321U THI
1. JlaiiTe onpeneneHre pacTBOPY, pAaCTBOPUTEIIO, PACTBOPEHHOMY BEIIECTBY ?
2. /Jlaiite ompeneieHUE HACBHILIEHHOMY, IEpPECHILIEHHOMY pacTBopaM. Kak MOXHO NpUTOTOBUTH
MePECHIIICHHBIA pacTBOp?
3. OObsicHUTE, KaK IPOUCXOAUT MPOLIECC PACTBOPECHHUSI.
4. Kakue crmocoObl BRIpaXKCHHS KOHIICHTPAIIUA PACTBOPOB BBI 3HAETE?
5. Yto coboii npencrasinsieT apeomeTp? Kak ¢ ero momoInpko onpenenuTh mI0THOCTh pacTBopa?
6. B ueMm 3akiroyaeTcsi MPUHIUIN TUTpoBaHusA? Hamummre BbIpakeHWE OCHOBHOW pacyeTHOM (OpMYJIbI
ONpEJEIICHUS KOHIIEHTPALlUA METOI0M TUTPOBAHMSL.
7. Kak MOXXHO ONpEAETUTh HEUTPAITBHOCTD CPEIbI?
8. UeMy paBHBI XMMUYECKHE KBUBAJIEHTHI THAPOKCUAA HATPHUS, COJISTHOM, YKCYCHOW U CEPHOM KUCIIOT?
JlaGopaTopHasi padoTa JJIeKTPOJIUTHYECKAS THCCONUAIUSA
KoHTpoJ/ibHbIEe BONPOCHI IS 321U THI
1. Kakue 31eKTponuThl Ha3bIBalOTCS CUIIBHBIMU, a Kakue — ciadbiMu? [lepeurcnute KUCIOTH U OCHOBAHUS,
SIBIISIFOLIUECS CHIIBHBIMU AJIEKTPOJIMTAMMU.
2. Hammcarp ypaBHEHHE SJIEKTPOJIMTHUYECKOM AMCCOLMALMM CIEAYIOIMX BELIECTB M IOKAa3aTh, KOINa
nporecc aucconuanun uaet crynerdaro: AIC13, H3PO4, Ca(OH)2, Cu(NO3)2.
3. IloueMy B pacTBOpE IEKTPOIUTHI pacHaJatoTCsl Ha HOHbI HEOJAMHAKOBO?
4. KakuMu GakTamMy MOXKHO TTOITBEPAHUTD, YTO AUCCOLMAIIUMH MTPOLIECC 0OpaTUMBIA?
5. KakoBa B3aMOCBSI3b MEXIY TUIIOM XUMHUYECKON CBSI3U U AJIEKTPOIUTUUECKOU TUCCOLIMAIIACH?

6. Kakas u3 xkucnor naubonee cunbHas: H2S, H2Se, HCI, HJ. Ilouemy, orBer motuBupyiite. CocraBbTe
ypaBHEHUS TUCCOLUAIMN KaXKI0W KUCIOTHI.

7. CocraBbTe CXeMy CTYIEHYATOW HUCCOIMAINUA CEPHUCTON KHUCTOTh. OOBSICHUTE C TOYKH 3PECHUS
XUMHYECKOTO PaBHOBECHS, MMOUYEMY TUCCOLHMAIMS IO BTOPOW CTYIEHb MPOUCXOAWT 3HAYUTEIBHO ciadee,
YeM 10 nepBoi?

JlaboparopHas pabora «Peakiuu B pacTBopax 3eKkTpoauToB. [IponsBenenne pacTBOPUMOCTI
KoHTpoJ/ibHBbIEe BONPOCHI IS 321U THI



1. HanumuTe mosiHble U KpaTKMe MOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS pPEeaKIMi MEXy: a) CEpHOM KHCIOTOU
U THIPOKCHIOM HaTpus; 0) CepoOBONOPOJHOM KHUCIOTOHM W THUApoKcHIoM HaTtpus. Ilouemy kparkue
HMOHHO-MOJICKYJISIDHBIC YpaBHEHUS STHUX peakiuil paznuunbel? Byner nu oqMHAKOBBIM TEIUIOBOM 3(QEeKT
3THX peakiuil HelTpanuzauuu? B Kakux ciaydasx MOHHO-OOMEHHasl peakiys WAET 10 KOHIA, a B KaKUX —
710 COCTOSIHUSI paBHOBECHS?

2. Onpenenurte, BO3MOXKHO JIM IPOTEKAHUE /IO KOHLIA PEaKLIUH MEXy:
a) TUIPOKCHUIOM aMMOHHUS U XJIOPOBOAOPOTHOM (COSTHOM ) KMCIOTOM
0) cynbaroM Kajaus U HUTPATOM HaTpHS

B) XJIOPHIIOM MEIH U THIPOKCHIOM KaJIHs

OTBeThl MOATBEPIUTE 3aMUCHIO YPABHEHHN peakUuil B MOJEKYISPHOM M MOHHO-MOJIEKYISIpHOH (Gopme H
cpaBHeHneM Knuc, ecnu 370 He0OX0AUMO.

3. Uem omnpenenstoTcs aMmdoTepHble CBOiicTBa THUAPOKCHIOB? YTo moiyyarcs NpU PacCTBOPCHUU
aM(QOTepHOrO THUApPOKCcHIA B Iienoud? HamuimuTe B MOJIEKYISPHOW W HOHHO-MOJEKYISIpHON (opme
pPEeaKkIuu pacTBOPEHUs TUAPOKCHIA IUHKA B COJISTHOM KUCIIOTE U B TUAPOKCUE KaJIUs.

5. Kak Bnuser Ha paBHOBECHE B pacTBOpPE OJJEKTPOJIUTA J00aBJIEHHWE BEIECTBA, COJEPIKAIIETO
OTHOMMEHHBIN MOH? Kak M3MEHHUTCS KOHLIEHTpalus HOHOB BOIOPO/JIa B pACTBOPE YKCYCHOM KHUCIIOTHI MPHU
noGasieHuu anerara HaTpus? Kak M3MEHUTCS KOHLIEHTpAIs THMIPOKCHI-MOHOB B PACTBOPE THAPOKCHAA
aMMOHHUS IIPH 100aBIEHUN

B pacTBOp XJIOPHIA AMMOHUSA?

6. Vcronb3ys MOHATHE O POU3BEICHUHN PACTBOPHUMOCTH, OOBSICHUTH PACTBOPHUMOCTh TUIAPOKCUIA IIMHKA B
COJISHOU KHUCJIOTE.

JlaGoparopnas padora "I'maposms coseii"
KoHTpo/ibHBIE BOIPOCHI /151 3a1IUThI

1. IlpuBenuTe mpuMepsl pacTBOPUMBIX B BOJE COJIEH, Cpela pacTBOPOB KOTOPBIX HENTpabpHas, KUCIHasd,
nienoyHasi. Hanummre ypaBHEeHUs UX THAPOJIU3A B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOM BUJIE.

2. IlpuBenurte nmpuMepsl COJEH, TMIPOIN3 KOTOPBIX MIET TOJIBKO 10 KaTHOHY, TOJIBKO 110 aHHOHY, W IO
KaTUOHY M [0 AHHUOHY OAHOBpEeMEHHO. Hamummure ypaBHEHMS UX THUIPOIU3a B MOJEKYISIPHOM H
HOHHO-MOJICKYJIIPHOM BUIC.

3. IlpuBenute npuMepsl COJEH, TUAPOJIU3 KOTOPHIX BO3MOXKEH [0 OJHOW, IBYM M TPEM CTYIEHSM.
Hanumure ypaBHeHUs MX THIPOIN3a B MOJIEKYISIPHOM U HOHHO-MOJIEKYJISIPHOM BH/IE.

4. Hanumure B MOJISKYJSIPHOM W MOHHOM BHJIC YPaBHEHHUS COBMECTHOTO THAPOJH3a: a) Ccyib(dara Xxpoma
(IIT) m kapOoHaTa HaTpus U 0) HUTpATa ATIOMUHUS U CYIb(HIa KaIns.

5. Kak Bmusier moGasinenue pactBopoB KOH, ZnCl2, Na2S, comsnoit kuciotel u TBepmoro NaCl Ha
TUAPONIN3 KapOoHaTa Kainus (THAPOJIU3 YCUITUBACT, 0CIA0IsSETCs, BIUSHUS HE HAOIIOIAETCs).

6. Ilouemy conm, cocrosiiie M3 KaTMOHOB CHJIBHOTO OCHOBaHUS U AHUOHOB CHJIBHOM KHCIIOTBI, HE
noaBepratorcs ruaponusy? [pusenure nBa mpumepa.

7. Kak BBIYMCTUTH KOHCTAHTY TUApoan3a conu? Kakasi coyb iydrine rufponu3yeTcs: KapOoHaT HATPHs WU
ruapokapoonar Harpus, ¢ocdar Harpus win GTOpUA HATpus (MOJSPHBIE KOHIICHTPAIIMM COJIEH
OJTMHAKOBHI)?

8. Kak BrusieT moBbIlIeHNE TeMIEpaTyphl U pa30aBIeHUE HA CTETIEHb THAPOIN3a

Tema 9. OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI
JlaGopaTopHasi padora «OKMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIMID).
KoHTpoJ/ibHbIEe BONPOCHI /IS 321U THI
1. [laiite ompenencHUs] TOHSATUSM: CTENEHb OKHUCIICHHUS, OKHCIUTENb U TPOIECC OKUCICHHUS;
BOCCTAaHOBHTENb U MPOLIECC BOCCTAHOBIICHUS.
2. Kak cBsi3aHbl 3J€KTPOHHOE CTPOEHHE aTOMOB M HOHOB C HMX OKHCJIMTEIbHO-BOCCTAHOBHUTEIHHBIMU
cBoiicTBaMu. PaccMoTpuTe Ha mpuMepax cepbl, a30Ta, TaJlOTEHOB.
3. MoXeT JM OAHO M TO K€ BEUIECTBO OBITh OKHUCIUTENEM B OJHOW peakluu, a BOCCTAHOBUTEIEM — B
Jpyroit?
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4. CormocTaBbTe J[Ba METOAA HAXOXKJIEHHUS KOA(P(UIMEHTOB M YKAKUTE OCOOEHHOCTH Ka)XJIOTo M3 HUX.
Kakoli MeTos1 HaXOXKJeHUS OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX KOA(P(PHUIIMEHTOB yI0OHO HCIIOIB30BATh IS
peaxIyii, UIyIuX B Ta30BOM U TBEpIOH (pazax, B paciuiaBax, B HEBOAHBIX M BOIHBIX pacTBOpax?

5. Omnpenenure, KakMMHU CBOWCTBAMHM B OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLMIX 00JaAaroT
CJIEAYIOIINE MOJIEKYJIbI (TOJIBKO OKMCIUTEIbHBIMH, TOJBKO BOCCTAHOBUTEIIBHBIMU UM U OKUCIUTEIbHBIMU
u BoccraHourenbHbIMK): KCrO2, Cr2(S0O4)3, K2Cr207 , SO2, H2S, Na2S03, H2S04, HCI, HCIO4, C12,
HNO3, NaNO2, Fe.

JlabopaTopHas padora «jekTpouau3. [anbBaHuYecKue 31eMeHThD)
KoHTpoJsibHbIe BONPOCHI IS 321U THI

1. Kako#i moTeHIman Ha3bIBaeTCsl CTAaHAAPTHBIM NoTeHHuaaoM? OT KakuX (aKTOPOB 3aBUCHT BEIMYHHA
ANEKTPOAHOTO MOTEHIMaNa?

2. Cpenu METAIIJIOB CBUHELI, 30JI0TO, KaJIMHM, KaJIbIIMI, MEJlb YKaXKUTE:

a) B3aMMOJICHCTBYIONINE C COJSHOW W pa30aBIEHHON CEpHOW KHUCIOTamMu; 0) BBITECHSIONINE HUKEIb W3
pacTBOPOB €r0 COJIEH.

3. Beruucnute 3HaYeHHE AMEKTPOTHOTO MOTEHIIMAJA IMHKA, €CIM LIMHK HaXOUTCS B PaCTBOPE CBOEH COJIH €
koHUeHTparmen karnonos 0,01 M, a Temneparypa pactBopa paBHa 15 °C.

4. [IpuBeauTte mpUMeEphl METAIIOB, KOTOPbIE MOXHO MOMYUYUTh 3JIEKTPOIU30M PACTBOPOB UX COJIEH.
5. KakoBa nocnenoBareabHOCTh JIEKTPOAHBIX MPOLECCOB HA KATOJE U aHoAe?

6. BomHblil pacTBOp, comepiKalvii CMeCh HUTPATOB MEIH, CBHHIIA, cepeOpa, Kaius, IMHKA W JIUTUS C
OJIMHAKOBBIMH KOHIEHTPALUSMU, TOABEPIIIN SIEKTPOIHU3Y. YKKUTE 3HAYCHUE MOJIIPHONW MacChl BEILIECTBA,
KoTOpoe OyZeT BOCCTaHABIMBATHCS HA KAaTOZE B MEPBYIO OUEPElb.

7. Yem OoTIIMYAIOTCS MPOLECCHI TPH 3JIEKTPOIIU3€E C PACTBOPUMBIMHU U HEPACTBOPUMBIMH aHOAAMU?
Jlabopatopnas pabota "Kopposus u 3anmura MmeTamioB "

KoHTpoJibHBbIEe BONPOCHI IS 321U THI

1. Kparko chopMmynmupyite OTIHYHE IIEKTPOXUMHYECKON 3aIUTHl OT XUMHUYECKOM.

2. Uem BbI3BaHA 3EKTPOXUMUYECKAS] HEOAHOPOIHOCTh MOBEPXHOCTU MeTaIa?

3. KakoBbl IpUYMHBI BO3HUKHOBEHHUSI MUKpOTajbBaHonap?

4. Kakue Bbl 3Ha€T€ METO/IbI 3aLIUTHI OT KOPPO3UU?

5. UTo Takoe aHOIHbBIC U KAaTOAHBIE 3aIUTHBIE MTOKPBITHS?

6. B uem 3akitouaeTcsi CyIHOCTb KaTOAHOMN 3alUThl METAJIJIOB?

7. YTo Takoe mMpOTEKTOpHAs 3amuTa MeTaJioB? Kakue MeTaibl UCIONIb3YIOTCS ISl IPOTEKTOPHOU 3alUThI
YKEJIE3HBIX U3ACIUN OT KOPPO3Un?

8. Kakoii MeTaiut pa3pyiaercss IpHu IEKTPOXUMUYECKON KOppo3uu B MUKporaibsBanomnape: Fe nnu Mg, Fe
mw Cd, Fe uimn Ni?

9. Kakue nporiecchl MPOUCXOAAT MPH MOBPEKICHUH TIOBEPXHOCTHOTO CJIOSI HUKETUPOBAHHOTO *kese3a?

Tema 10. Bonopon. p- anementsl VII-IVA rpynn. Onementst VIIIA rpynisbt.

CTyneHT JOoJDKeH cAaTh OTYET 1Mo 1JabopaTopHoil paboTe, BKIIOYaromuil oopmiieHue (3anuch
HaOTIOCHNH, pacyeThl, ypaBHEHHsI PEaKIHii, TOSCHEHUS ¥ (MJIM) OTBETHI HA BOIIPOCHI K OMBITaM) U
OTBETHTb Ha KOHTPOJIbHbIE BOIPOCHI.

JlaGopaTopHasi padora «Bomxopox»

KoHTposibHbIE BONIPOCHI.

1. OOBsICHUTH TIOJIOKEHHUE BOZOpO/Ia B iepuoandeckoit cucreme J[. M. Mennaeneena.

2. CocTaBUTh MOJIEKYISIPHYIO (POPMYITY U SHEPTEeTUYECKYIO JHUarpaMMy MOJIEKYIIbI

BOJIOPO/IA, TOJIB3YSICh METOJIOM MOJICKYJISIPHBIX opOuTasneii. OObICHUTH MPOYHOCTH MOJIEKYIIBI BOJIOPO/IA.

3. Vkazarb crnocoObl MOMy4YeHHs M coOMpaHus Boxopoa B Jaboparopuu. HammcaTh COOTBETCTBYIOIIME
YPaBHEHUs pEaKIuil.

4. [lepeuncnuth (HpU3HUECKHE CBONCTBA BOAOPOAA.
5. KakoBbl XuMHUY€CKHE CBOMCTBA Bogopoaa? HamucaTs COOTBETCTBYIONIME YPABHEHUS pEaKIIUH.
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Jlaboparopnasi pa6ora «XJiop u x;10poBoaopoa. Kucjiopoansie coeAnHEHUs XJ10pa»
KonTpoJsibHbIC BONIPOCHI.
1 1. Kak nomydatot xj10p B 1aboparopun. Hanummure ypaBHeHUs peakLuii.

2. OmpenenuTh, MOXXHO JIM TOJYYUTHh W3 KOHIICHTPHPOBAHHOTO pAcTBOpa COJSTHOW KHCJIOTHI XJIOP,
UCIoNb3ys B KauecTBe okuciureneit FeCl3, PbO2?

3. Tlouemy [uisi OMY4YEHUS! XJIOPOBOIOPOJA CyIb(GaTHBIM CIIOCOOOM HEOOXOAMMO HCIIONIb30BaTh TBEPIIbIi
XJIOPU]T U KOHLIEHTPUPOBAHHBIN pacTBOP CEPHOM KUCIOTHI? Hanucars ypaBHEHHE peaKii.

4. OxapakTepu3oBaTh OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA OKCHUIOB, THAPOKCHUAOB M COJEH
xJiopa.

5. Kak U3MEHSIOTCS KHCIIOTHBIC U OKHCIMTEIBHBIC CBOWCTBA KUCIIOPOICOICPIKAIIMX KUCIIOT XJIOpa B PSIAY:
HCIO, HC102, HC103, HC104? lath 00BsICHEHHE.

6. Yka3aTh 001acTH MPUMEHEHHS KUCIOPOIHBIX COSTMHEHUN XJI0pa.
JlabopaTopHas padora «bpom, iiox 1 UX coeTUHEHUD)

KonTpoJsibHbIC BONIPOCHI.

1. Kak nonyyator 6pom u ioj B maboparopuu. Hanumure ypaBHEHHUS PEaKIMi.

2. PacmonoxuTe TamoreHel B PAN MO YMEHBIICHUIO WX OKHUCIUTEIBHOW CcrmocoOHOCTH. OOBSCHUTH
HaO0JI01aeMY10 3aKOHOMEPHOCTD.

3. Hammucatp ypaBHEHUs peakIiyii, MOKa3bIBAIOIINX CXOACTBO B CBOMCTBaX OpoMa M MOJIa C XJIOPOM.

4. Kak w3MeHseTcsl BOCCTaHOBUTENbHAs crocoOHOCTh u cuia kuciotr B psae HF, HCI, HBr, HI? [lars
00BSICHEHUS.

5. Kak nonyyaror HBr u HI? Hantucars ypaBHeHMsI peakLiuid.

6. Uem OOBSICHUTH, UTO paCTBOPUMOCTD MOJIa B BOJIC YBEITMUUBAETCS B MpucyTcTBUU K17
JlabopaTopHas patdora «Kuciaopoa. Oxcunanbl. Ilepoxcuab»

KonTpoJsibHbIE BONIPOCHI.

1. Hantucarp anekTpoHHYyI0 (hOpMYyTy aToMa KUCIOPO/a.

2. OOBSCHUTDH CTPOEHUE MOJIEKYIbI KUCIOPOAA U TapaMarHeTH3M €ro,

UCIIONB3YS METOJ MOJIEKYJISIPHBIX OpOUTaNeH.

3. CpaBHUTH HUBUYECKUE U XUMUYECKHE CBOMCTBA KUCIOPO/Ia U O30HA.

4. Kakue u3BeCTHBI JaOOpaTOpHbIE CLIOCOOBI MOMyYeHHs KUcaoponaa?

5. Kak kiaccuuuupyrorces U KaKUMUA XMMHUYECKUMH CBOMCTBaMH 00J1a1at0T OKCHUJIbI

Y TUAPOKCHUIBI METAIIJIOB U HEMETAJIOB?

6. Onucarb XUMUYECKUE CBOMCTBA BOJIbI, TIEPOKCH/IA BOJOPOA U IEPOKCUJIOB
METaJJIOB.

JlaGopaTopHas padora«Cepa. CepoBonopon. Cyabpuabi. Kucjiopoanbie coelMHeHUs CepPbI»
KoHnTposibHbIE BONIPOCHI.

1. IlepeunciauTe W3BECTHBIE BaM MOIU(DHUKAIIMN CepPbl, KaKUE U3 HUX SBIAIOTCS nomuMmopdubpiMu? Kakas u3
MOIU(UKAIIUNA CEePBI SIBISICTCS HAN0OJIee YCTOWIMBOM MPU OOBIYHBIX YCIOBHSIX?

2. Kakue XMMHYECKHE CBOMCTBA MPOSIBISET CE€pa B OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX Ipoleccax?
[IpuBectu nmpumepsl

3. Ha3Barb coequHeHMs cepbl, KOTOPbIE B XUMUYECKUX PEAKLUSAX SIBISIOTCS:

a) TOJIBKO BOCCTAHOBHUTCIISIMHU 6) TOJIBKO OKHCIIUTCIAMMU, B) BOCCTAHOBUTCIAMU U OKUCIIUTCIISIMU.

4. TlpuBecTu mpUMEpHl CTYMEHYATOro M MOJIHOTO THIPOiH3a Cynb(unoB MetamioB. Hamucars ypaBHeHUs
peaKkIuii B MOJICKYJISIPHON U MOHHOU (hopme.

5. MOXHO 7M1 TPUMEHATH I TOJTYYEHHUsS CEpOBOIOpOAa W3 CYIbPHUAOB a30THYIO KuciaoTy? OTBET
000CHOBATh M HAMKCATh COOTBETCTBYIOIINE YPAaBHEHUS PEaKIU.

6. UTo mpou30MIEeT MpU NPOMYCKAHUU CEPOBOAOPOA Yepe3 pacTBop noaa? HammcaTts ypaBHEHHE peaKIuu.
[TokazaTh nmepexos JIEKTPOHOB.

7. Kakue u3 nepeuncieHabix cynbpuaos (Na2S, ZnS, AI2S3, PbS, Cr2S3) MoryT ObITh MOTY4YEHBI MMyTEM
0OMEHHOM peakIlny B BOJHOM pacTBope?



8. OxapakTepu3oBarb MOBEJICHUE OKCHJIA cephl (Iv) u €ro TUAPOKCUIA B
OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIX peakiusix. Jlate oobsicHenue. [IpuBectu nmpuMepsl COOTBETCTBYIOIINX
YPaBHEHUN PEaKLIUM.

9. B 4eM COCTOUT NPUHLIMIIAATIBHOE PA3IMINEe B MEXaHU3ME B3aUMOIEHCTBUS

pa30aBICHHON U KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI ¢ MeTaamu? Hammcatsb

COOTBETCTBYIOLIUE YPABHEHMS PEAKLIUN U CXEMBI IIEPEXO0/1a IIEKTPOHOB.

10. [Touemy Henb3s NPUMEHSTH CEPHYIO KHCIOTY: a) Ui MOoMy4eHus: okcuaa yriepona (IV) u3 xapbonara
KaJblus; 0) A OIydeHUs BOIOpoa JIeHCTBUEM Ha Hee CBUHIIOM?

JlaGopaTtopHasi paboTa «A30T M ero BOAOpPoAHbIe coenHeHns. Kuc/I0poaHbIe coeANHEHUsI a30Ta)
KonTpoJsibHbIE BONIPOCHI.

1. M3 kakux BeIIEeCTB M NPHU KAaKUX YCIOBHUAX MOJYy4aroT a30T B jabopatopun? Hammcars ypaBHEHHH
peaKuHuii.

2. I3 xakux BEILECTB U MPH KaKUX YCIOBHUIX IMOJMy4yalOT aMMHakK B jaboparopuu? Hamucarh ypaBHEHUs
peaKuHuii.

3. Kakumu peakuusMu MOXKHO OXapaKTEpHU30BaTh XMMHUYECKHE CBOMCTBA amMMMaka? Hamucars ypaBHEHUS
COOTBETCTBYIOLUX PEAKIUN.

4. Kakue BemiecTBa NpUMEHSIOT AJis ocylleHus amMuaka? Kakue BerecTsa, MOMIOMIAIONINE BTy, HEJIb3s
MIPUMEHSTD VISl 3TON LENH U odyemy?

5. I3MeHUTCs i KOHLIEHTPALUS THIPOKCHI-MOHOB B BOJHOM PacTBOpE aMMHaKa Mpu J0OaBICHUH K HEMY
xyopuia aMmMoHus? Jlate 0ObsCHEHHE.

6. Kakum o00pa3oM MOXXHO OTJIMYMUTH XJIOPWJI aMMOHHUS OT xJopuaa Harpua? Hamucars ypaBHEHue
peakuum.

7. Tlepeuncnuth crnocoObl momydeHusi okcupa azota (II), ykaszarh, nmpu KakuX YCIOBHUSIX NPOTEKAIOT
peakIuy, U HaIlUCaTh COOTBETCTBYIOIINE YPAaBHEHHUS.

8. KakoBbl xumuyeckue cBoiictBa okcuaa azora (IV)? Hanucares ypaBHeHue peaxuuu Mexay NO2 u Bogoit
1 OOBSICHUTB €rO0.

9. Kakue cBoiicTBa IPOSBIISIIOT HUTPUTHI B OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX peakuusax? B kakoil cpene
IIPOTEKAIOT 3TU peakuuu? [IpuBectr npuMepsl.

10. Hanucarp ypaBHEHHUs peakUuil MOJTY4YEHHMs] a30THOM KHUCIIOTHI U3 aMMHUAaka U yKa3aTb, IIPU KaKUX
YCIOBUSIX IIPOTEKAIOT PEAKILIUH.

11. Kakumu cBoiictBamu obmanaer HNO3? Ot kakux (akTOpOB 3aBHCUT COCTaB BEUIECTB, O KOTOPBIX OHA
BOCCTaHaBJIMBAETCA?

JlaGopaTopHasi padora«®ocdop u ero coennHennsi. Cypbma, BUCMYT U UX COeIMHEHU D)
KoHTposibHbIE BONPOCHI.

1. [lepeuncnuTh BakHEHIIHE XUMUYECKHe cBoricTBa (hocdopa. Hammcary ypaBHEHUST peakiiuii OKUCICHHUS,
BOCCTAHOBJICHHUS U JUCIIPOIIOPIIMOHUPOBaHUs pocdopa.

2. Harucarp rpaduueckue popmyisl okcnnoB hocdopa (I11) u (V). KakoBsr

XUMHUYECKHE CBOMCTBA OKCUI0B? Hanucarh ypaBHEHHsI peakuuii CTylIEeHYaToON r1ipaTalnun

okcuzaa gocdopa (V).

3. Hamucarp rpapudeckue (opmynsl GocopHbIXx KucioT: (ochopHoBaTHCTOM, (ochopHucToii, MeTa-,
opto- u audocdopHoi. ITokazaTh XxapakTep XUMHUYECKHX CBS3€H, TUI THOPHIN3AIINH, KOOPIHMHALMOHHBIE
yrcna ¢ocdopa. KakoBa cuna u ocHOBHOCTH KucIOT (hochopa? Kakue kucnorsl docdopa mposBIsiOT
BOCCTaHOBHTEJIbHBIE CBOICTBA?

4. Ilepedncnuth criocoObl MoTy4YeHUs: opropocopHoil kucaoTel. Hamucars ypaBHeHUsT peakLuid.
5. KakoBo ornomenue As, Sb u Bi x Boxne, k HC1, k H2SO4 (pa36.)? Jlate oO0bsicHeHHE.
6. Harmucarp ypaBHeHus peakuuii As, Sb u Bi ¢ koHueHTpupoBanabiME pactBopamu H2SO4 u HNO3.

7. Hanucats ypaBHeHus peakumii ruaponusa xmopuaa Bucmyrta (III) m ykazaTh, kKak MOXHO CMECTHTH
paBHOBECHUE TUAPOIIN3A.

JlabopaTopHas paGora«Yriepoa u ero coequHenusi. Kpemnuii u ero coeinHeHus»
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KoHTposbHbIE BONIPOCHI.

1. IlepeuncauTh U3BECTHBIE AJUIOTPOTHBIC MoauduKauu yrnepona. Onucars ux cBoiicTBa. Kak mokaszars,

YTO OHM SBJISIOTCS BUAOU3MEHEHUSIMH OTHOTO U TOTO XK€ 3JeMeHTa?

2. CpaBHUTH KHUCIOTHO-OCHOBHBIC M OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIC CBOMCTBa OKCHAOB yrieponaa (1)
u (IV), ucxonst u3 cTpoeHust X MoyieKyin. Hamucarb ypaBHEHHS COOTBETCTBYIOIIMX PEAKIIHMA.

3. Kakumu cnocobamMu MOXKHO TONydaTh KapOoHaThl M TuUapokapOoHarhl? KakoBa uX Tepmuyeckas
npouHocTh? [IpuBecT MpUMepsl ypaBHEHUN PEAKIUM.

4. Hanmcath B MOJICKYJISIPHOW M HMOHHOW (hOpMe YpaBHEHHsI PEAKIUWA THUAPOIHM3a CICAYIOIMUX COJICH:

K2CO3, KHCO3. (NH4)2CO3. [lats o0bscCHEHUE.

5. Hammcarb cxemy paBHOBECHS], YCTaHABIMBAIOIIETOCS B BOAHOM pacTBope okcupaa yriepona (IV). Kakue
MOJIEKYJIbI 1 MOHBI HaXOJATCA B 3TOM pacTBope? B Kakyl0 CTOPOHY CMEIIAETCS XMMUYECKOE PaBHOBECHE
MIPY MOBBIILIEHUHU TEMIIEPATypbl CUCTEMBI U IIPH 100aBICHUH B PACTBOP IIET0UYH?

6. [Touemy s otnenenus CO or CO2 cMmech 3THX ra30B MPOITYCKAIOT YEPe3 pacTBOP IIEIOUYH, a HE Yepe3
Bony? Hamucars ypaBHEHMS peakLni.

7. Kak Hanbosee mpoCcThIM CIIOCOOOM pa3IMuUTh KapOOHAT M CHIIMKAT?

8. Hammcarp ypaBHEHHS peakiuil MOJyYeHUS] CHIMIUI0B, okcuaa kpemHus (IV) u KpeMHHEBBIX KHCIIOT.

VYKka3arb yCcinoBUs OJYYEHHUS 3TUX COCTUHEHUMN.

JlaGopaTtopHasi pa6oTa«OJi0BO, CBHHEIl M UX COeIMHECHHS

KonTpoJsibHbIE BONIPOCHI.

1. Hanmucarb anekTpoHHbBIE ()OPMYITBI aTOMOB a710Ba U CBUHIIA.

2. Kak noiy4aroT 0J0BO M CBUHEI U3 UX OKCUA0B? COCTaBUTh YpAaBHEHHUS PEAKIMUA U yKa3aTh YCIOBUS UX
MIPOTEKAHMUS.

3. Hanucare ypaBHEHHMS peakiMii B3aUMOACHCTBHS OJIOBA WM CBHHIA C COJIIHOM, CEpHOW W a30THOU
KHCJIOTaMHU.

4. OxapakTepu30oBaTh OTHOLIEHUE OJIOBA M CBHMHIIA K HienodyaMm. Hamucars ypaBHEHHSI COOTBETCTBYIOIIUX
peakIuii B MOJICKYJISIPHON U MOHHOU (hopme.

5. KakoBbI KMCIIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THAPOKCUAOB OJI0BA U CBUHLIA?

[TpuBecTn mpuMepsl COOTBETCTBYIONINX peakuuii. Hamrcars ypaBHEHUsS B MOJIEKYJISIpPHON M HOHHOM (hopme.
6. Kakyro creneHb OKHCIIEHUS MPOSIBISIOT aTOMBI 0JI0Ba M CBUHIIA B COeNMHEHUAX? [laTh XapakTepuCTUKY
OKHCJIUTENBHO-BOCCTAHOBUTENIBHBIX CBOMCTB 3THX COCANHEHUM.

Hanucate ypaBHEHHS! COOTBETCTBYIOIINX PEAKIIHIA.

7. Kak mMoxxHO 00HapyxuTh MOHBI Sn2+ u Pb2 + , Haxomsmmecss coBmecTHO B pactBope? CocTaBUTH
YpaBHEHHsI COOTBETCTBYIOIIUX PEAKIIUN B MOJIEKYJISIPHOM U HOHHOHU (opMme.

Tema 11. p-Dnementsl [II-rpynmel. s-Onements! [-11 rpymim.
CTyneHT JOoJDKeH cAaTh OTYET 10 1abopaTopHOi padoTe, BKIIIOYAIONINH odopmiieHHE (3anmuch HaOIoneHul,
pacyeTbl, ypaBHEHHS PEaKIMid, TOSICHEHUS U (WJIM) OTBETHI HA BOIIPOCHI K ONBITaM) U OTBETUTH Ha
KOHTPOJIbHBIE BOTIPOCHI.

«bop, aTIOMHUHHITH UX COCTUHEHUS»

1. Hanucarp snekTpoHHBIE (OpMYJIbl aTOMOB O0opa U aymtoMuHus. Kak M3MeHSIoTCsl paauychl aTOMOB U
MOTEHIIMAJIbl HOHU3ALMH 3JIEMEHTOB B 1aBHOU noarpymme [11 rpymnmbsi?

2. W3 Kkakux TPUPOAHBIX COCAMHEHHH TONydaroT Oop u amoMuuHmii? Kakwe XuMHYecKHne Wiu
AIIEKTPOXUMHUYECKHE MPOLECChl MPHU ATOM HCIONB3yI0T? Hamucarh ypaBHEHHUs peakiMii BOCCTaHOBICHUS
O6opa U3 okcuga Oopa U CXeMy DJIEKTPOXUMUYECKHUX TMPOIECCOB, MPOTEKAIOUIUX Y 3JIEKTPOAOB MPHU
AIIEKTPOTUTHUECKOM MPOU3BOJICTBE ATFOMUHUS.

3. Hamucarp ypaBHEHUsI peakuuid MoydeHus: Oopuaa Maraus, TuOopaHa, oOKcuaa 0opa U OOPHBIX KHUCIIOT.
VYKka3arh cTeneHb OKUCICHHs 00pa U YCIOBUS MOTyUYEHHUS ATUX COCTUHEHUI.

4. KakoBO OTHONIEHHE aTIOMUHUA K KUCJIOpPOAY, Boje, 1menoyam? Hamucarb COOTBETCTBYIONIME YPABHEHUS
peaKuuii.
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5. Hanmcatb ypaBHEHHUsI peakifii B3aUMOACHCTBHSI aIFOMUHUS C pa30aBIeHHBIMU U KOHIICHTPHUPOBAHHBIMU
pactBopamu HCIl, H2SO4 u HNO3.

6. KakoBbl XMMHYECKHE CBOICTBa OKCHJAa U TUAPOKCHAA amoMMHMA? Hammcare cooTBETCTBYOIINE
ypaBHeHHs peakuuid. OOBsSCHUTH aM(OTEPHOCTh THIPOKCHAA ATIOMHHHUSA C TMO3ULUH MPOTONUTHYECKON
TEOPUH.

7. CpaBHUTh XUMHYECKHE CBOMCTBA OOpa M aJIFOMUHUS, X OKCHUIOB M TUAPOKCHIOB. OOBSICHUTH, IIOYEMY
00p M €ro KUCIOPOJHBIE COEAMHEHMs M0 XMMUYECKHM CBOICTBaM OTIMYAIOTCA OT JIEMEHTOB INIABHOU
noarpynmsl 11 rpynmsl.

8. Kak mporekaer ruapoiu3 cojel amoMHHHSA, OOpa30BaHHBIX PA3IMYHBIMU IO CHJIE KUCIOTaMu?
HanmcaTth cOOTBETCTBYIONINE YPaBHEHUS PEaKIMii B MOJICKYJISIPHON U MOHHOM (hopme.

«IIlesI0YHBbIE METAJJIBI U UX COETUHEHUSD

1. KakoBbsl ocobeHHocTH MeTtammnueckod cBs3u? Kakue ¢Qusnueckue CBOWCTBA METaUIOB €10
00yCJIOBITUBAIOTCS?

2. Hamucath 3neKTpoOHHBIE (POPMYIIBI aTOMOB JTUTHSI, HATPHsI, KaJIus, pyounus u nesus. Kak u3MeHsoTcs
paguychbl aTOMOB, MOTEHIMAIbl MOHU3ALMM U XUMHUYECKass aKTUBHOCTb IPOCTHIX BEIIECTB OT JIUTHUS K
uesuto?

3. OxapakTepu30BaTh OTHOIICHHE IIEIOYHBIX METAJIIOB K KHCIOPOAY, BOAOPOLY, BOJE U KHcIOoTaM. YeMm
JIUTUH TIO CTIOUM CBOMCTBAM OTJIMYAETCS OT IPYTUX IMIETOYHBIX MeTaJIoB? J[aTh 0OBbsICHEHHE.

4. CpaBHUTH (U3MYECKHE U XMMHYECKHE CBOMCTBA TUAPUIOB IIEIOYHBIX METANIOB M BOAOPOAHBIX
coenquHeHN HeMeTawoB. OOBSICHUTH pa3liMyMe B CBOMCTBAX, WCIONB3Ysl MPEICTABICHUS O XapakTepe
XUMHUYECKOU CBS3H.

5. Hamucare ypaBHEHHsSI peaklUMi MOJYyYEHUS OKCHUJIOB M THAPOKCHUIOB IIEJTOYHBIX MeTamioB. Kak
M3MEHSETCS PACTBOPUMOCTD U CHJIA THIPOKCUIOB OT JUTHS K 1e3uto? JlaTk 0ObsICHEHHE.

6. CocTaBUTh CXEMbl JJIEKTPOXUMHUYECKUX MPOIECCOB, MPOUCXOIAIIUX IPHU 3SJIEKTPOJIU3E paciuiaBa u
pacTBopa xjopuaa Kaiaus. MOXXHO JM BOCCTAaHOBUTh MOH K+ mpu moMoOIIM XMMHMUYECKUX peaKud u3
BONIHOTO pacTBopa? JlaTh oObsCHEHUE.

7. OxapakTepu30BaTh CTPOCHUE KPUCTAIIIOB XJIOPHAA HATPUA U XJIOpHA LE3Us. YKa3aTh THUI XUMHUYECKON
CBSI3U, KOOPIUHAIIMOHHBIEC YUCIIa HATPUS U 1Ie3Usl, BEIUYMHBI 3PHEKTUBHBIX 3apsaoB. JlaTh 00bsICHEHHE.

8. KakoBwel (¢u3mUeckne M XUMHUYECKHE CBOWCTBAa COJIEH IIEJIOYHBIX METAIOB  (PacTBOPUMOCTb,
OTHOILIEHUE K HArPEBaHUIO, TUIPOJIN3, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA)?

Bepuiinii, Maruui, meJJ04H03eMJIbHbIe METAJJIbI M UX COeTUHEHUS

1. Hamucarp 371ekTpoHHBIE (GOpPMYNIbI aTOMOB O€pWJUIMS, MarHus, Kajbliusd, cTpoHuMs u Oapus. Kak
M3MEHAIOTCS PaJinyChl aTOMOB, MOTEHIMAIbl MOHU3ALWU U XUMHYECKUE CBOMCTBA 3JEMEHTOB B INIABHOM
noarpymte Il rpymmer ot 6epusnus k 6apuro?

2. OxapakTepu30BaTh KUCIOTHO-OCHOBHBIE CBOWCTBA W IONyYE€HHWE THUIPOKCHUAOB OCpUILTHS U MarHus.
Harmncars ypaBHEHUSI COOTBETCTBYIOIIUX PEAKLIAMN.

3. OOBsICHUTH, TIOYEMY THAPOKCH]I MAarHUS PAaCTBOPSETCS B PACTBOPAxX COJIEH aMMOHHS U KaKue IIEJIOUd
ClIelyeT IPUMEHSTH Ui HanOoJiee MOJTHOTO OCAXICHHUsI HOHOB Mg2+.

4. Kak MOXHO MOJYyYWTh THUJIPOKCUABI IIETOYHO3EMENbHbIX MeTauioB? Hamucate ypaBHEHUS
COOTBETCTBYIOIIUX peakiuil. Kak u3meHseTcss pacTBOPUMOCTh U CHJIA TUJIPOKCUIOB IIEJIOUHO3EMEIbHBIX
METaJJIOB OT KaJbIHs K Oapuio?

5. Kak u3meHnsiercst pacTBOPUMOCTb B BOjI€ KapOOHATOB U CyJIb()aTOB HIEIOUYHO3EMENbHBIX METaUIOB OT
KaJIbIHsI K Oapuro?

6. Kakne nonsl coo0maroT Boje «KecTKOCTh»? Kak MoxkHO ee ycTpaHuTh? Hanucars ypaBHEHHS
COOTBETCTBYIOIINX PEAKIIHIA.

Tema 12. d-Onements! I-VII rpynmn. f-OnemenTs
CTyneHT T0DKEH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAINi ohopmileHHe (3amuch HAOIIONCHHH,
pacyeThl, ypaBHEHHS PEaKIIHid, TIOSICHEHHUS M (WJIN) OTBETHI HA BOIIPOCHI K OTIBITaM) M OTBETUTH Ha
KOHTPOJIBHBIC BOTIPOCHI.
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JlaboparopHas padora «XpoM H ero coenmHeHnsi. Maprasen u ero coeJHHeHHUs.»
1. Kak u3mensieTcss Xumudeckasi mpupojia OKCUA0B U ruapokcuioB xpoma B psiay Cr (I1), Cr (IIT). Cr (VI)?
Jlatb 00BsiCHEHHE, UCXO/S U3 BEJIMYUH YCIOBHBIX 3apsA0B U painycoB HOHOB. Hanmucars ypaBHeHUs
peakiuit B3aumoeicTBus ruapokcuaa xpoma (I11) ¢ kucinoramu u co menouaMu B MOJIEKYISIPHOUN U
HOHHOU (opme.
2. Kakas creneHb OKUCIICHHs U KaKhe KOOPAMHALMOHHBIE YUCIIa XapaKTEePHBbI [
Xpoma-KkoMriuiekcoobpasoarens? [IpuBecTtr mpumMepsl KOMIUIEKCHBIX COSTMHEHHU XpoMa.
3. KakoBbl yClI0BHSI CYIIIECTBOBAHHUS B pACTBOPE XPOMAaTOB M TuxpoMaToB? OOBSCHUTH U HAIMCATh
ypaBHEHHUS peakluil epexo/ia XpoMaToB B JUXPOMAThl M 0OPaTHO.
4. Kakue cporictBa nposiBisitoT coenuaennsi Cr (I1II) u Cr (VI) B okucauTeIbHO- BOCCTaHOBUTEIBHBIX
peakuusix? B kakoii cpene ocymiectBisitorcs 3Ty nporeccol? [IpuBectu npumepsl. Hanucatp
COOTBETCTBYIOILLIME YPABHEHUS PEAKIIUM.
5. Kak nelicTBy1oT Ha Mapraner| pa30aBieHHble U KoHIIeHTprpoBaHHble pacTBopsl HCl, H2SO4 1 HNO3 na
X0JI0JIE M NpHU HarpeBaHuu? Hanucarb ypaBHEHUs peakLui.
6. Kak nosy4arotr okcuabl ¥ ruipokcuibl Mapranua? Hanucars ypaBHeHus peakiuii. OTMETUTD, KaKue 13
HUX BBIJICJIEHBI B CBOOOJHOM COCTOSIHUH.
7. YKa3arb, Kak C pOCTOM CTENEHU OKHMCIICHUSI MAPTaHIla U3MEHSETCSI XUMUYECKUI
XapakTep ero OKCHJI0B U THAPOKCUIOB. JaTh 0ObsACHEHHE.
8. Kakue cBOICTBA B OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIX NPOSABISIIOT coeauHenus Mn (11)?
Hanmcats ypaBHeHUs peakiuii. B kakoit cpene Hanbonee ycrolunBsl 3Tu coenunenus? [Ipusectu
IIPUMEPBHI.
9. Kakue BemectBa 00pa3yrorcs mpu B3aumoaeicteun MnO2 ¢ konneaTpupoanapiMud HCl u H2SO4 u
MpY CIUIABJICHUH €ro co nienoyaMu? Kakue cBoiCTBa B 3TUX peakiuax npossisaer MnO2? Hanucartb
YpPaBHEHUS PEAKIIUM.
10. Kak nonyuator coenqunenust mapranua (VI)? Hanucars ypaBHeHus peakiuii. KakoBa ycToHYMBOCTb
ATUX COETUHEHUN?
11. OT KakuxX (GaKTOPOB 3aBUCHUT COCTAB MPOIYKTOB BOCCTAHOBJICHUS TIEPMAHTaHaTa KaJusl, €CIH PeaKIHs
IpoTeKaeT B pactBope? Hanucars ypaBHEHUS peakiuil.

JlaGopaTopHasi padora «Kese30, K00AJIbT, HUKeJIb U UX COCTUHEHUD)

1. Hanucatb snekTpoHHbIE (POPMYIIBI aTOMOB XKele3a, KoOaabTa U HUKEIS.

2. Kakue cTeneHM OKHMCIICHHS U3BECTHBI I JKeyesa, koOansTa B Hukens? Kakue u3
HUX HanOoJee XapaKTepHBbI IS KaKIO0TO U3 3THUX 3JIEMEHTOB?

3. Kak B 1ab0opaTopHBIX yCIOBUSX MOJYYaroT jkene30? Kakue /it 3Toro mpuMEeHsIFOT BOCCTAaHOBUTEIH?
Hanwucare ypaBHEHUS peaKIiui.

4. OOBSCHUTD, B KAKOM CiTydae OyJeT ObICTpee pa3pyIaThCs jKeJIEe3HbI 00pa3ell: a) OH HEe COMPUKACAETCS C
METHOM TJIACTUHKOM; 0) HaXOAUTCs C Hel B KoHTakTe. Hamucars ypaBHeHHsI peakiuid. J[ate cxemy
KOPPO3UH Keje3a B KOHTAKTE C MEbI0, yunuThiBas nojiokeHue Fe, H2 u Cu B 3€KTpOXUMHUYECKOM PSITY
HaNpsHKEeHUH METAJIOB.

5. Kak oTHOCSTCS Xene30, KoOaIbT M HUKENh K Pa30aBICHHBIM U KOHIIEHTPUPOBaHHBIM pacTBopam HCIl,
H2S04, HNO3 Ha xonone u npu HarpeBanuu? Hamucare ypaBHEHUST peaKkIuid.

6. Kax moxxao nmonmyunth okcuibl ¥ ruapokcunabl Fe (1), Co (IT) u Ni (IT)? Hanucars ypaBHEHUST peakIiuid.
CpaBHUTH OTHOILIIEHUE TUAPOKCHIOB ATUX METAJIOB K KHUCJIOpOAy Bo3ayxa. Hamucars ypaBHEHUS peaKiiuii.
7. Kax momy4arot okcuabl 1 runpokrcuast Fe (I11), Co (I1I) u Ni (IIT)? Hamucars ypaBHEHUS peaKiiuii.
CpaBHUTHh XUMUYECKUE CBOMCTBA TUAPOKCUAOB ITUX METAJIIOB. HamucaTts ypaBHEHHS peakiui.

8. OxapakTepu30BaTh CBOMCTBA COJICH keJe3a, KoOaibTa U HUKeNs (I[BET, pacTBOPUMOCTH B BOJIE,
TUJIPOJIN3, OTHOILLIEHUE K KUCIOPOAY BO3AYXa).

9. Kakue cBotictBa nposiBiisitoT coenuuenus Fe (II), Fe (IIT) u Fe (VI) B okucnutenbHO-BOCCTaHOBUTEIBHBIX
peakmusax? Kak ot coneit Fe (I1I) mepetitu k coenunenusm Fe (II) u Fe (VI)? Hanucats ypaBHeHUS
peaKuuii.
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10. OxapakTepr3oBaTh Kejne30, KOOAIBT U HUKEIh KaK KOMILIEKCOOOpa3oBaTenu (yka3arhb
KOOPJIMHAIMOHHOE YHCJIO, JINTAH/IbI, yCTOWYMBOCTh). Hammcars ypaBHEHUS peakiuii 00pa3oBaHUs
HanboIee yCTONYUBBIX KOMIUIEKCHBIX COCTUHEHHH TSI Ka)KI0ro METaJa.

JlabopaTopuas padora «Menab, cepedopo. Hlunk kagmuii»

Menb. Cepedpo

1. Hanucatb snekTpoHHbIE (POPMYIIBI aTOMOB MEIM, cepedpa U 30J10Ta.

2. Kakyto creneHb OKHCIEHUS MPOSIBISIOT aTOMBI MeIM, cepedpa U 30J10Ta B

coequnenusx? Jlatb oObsicuenue. [IpuBectu mpumepsl.

3. B 4em 3akiro4aeTcsi CXOJACTBO U OTIIMYKE MEKTPOHHBIX CTPYKTYp U

XUMHYECKHX CBOMCTB METAJUIOB MOATPYIIIEI MEIU U MIEIOYHBIX MeTauioB? J[aTh 0ObsICHEHNE.
CpaBHHUTH U3MEHEHNE BOCCTAHOBUTEIBHON AKTUBHOCTH METAJIOB IT ITITaBHOM U

nobouHo nmoarpynmnax I rpynmnsl nepuoanyeckoii cuctemsl 1. . MeHeneeBa ¢ yBenndeHHEM
3aps10B sJIep aTOMOB.

4. KakoBo OTHOILIEHHE MEIU U cepedpa K CONSTHON, CEpHOM M a30THOM KUCIOTaM

Pa3IMYHON KOHIIEHTpAIlUK Ha XOJIOAE U IpHU HarpeBaHun? Hanucarb ypaBHEeHUA

peaxKuuii.

5. KucnotHo-ocHOBHBIE CBOMCTBA OKCUAOB M ruapokcuioB Meau (I u IT), cepedpa

(D) m 30mora (I u III). Harmucare ypaBHeHHS peakinii B MOJEKYISIPHON 1 HOHHOU (hopMax.

6. Kakuie koopiMHAIIMOHHBIE YKCIIa XapaKTepHbI A1 MeIU, cepedpa U 30J10Ta B

KOMILIEKCHBIX coenunenusix? [IpuBectu npumepsl. Hanvcars ypaBHeHUs peakIuii OTy4YeHUS
KOMITJIEKCHBIX COSAMHEHUN MeIu U cepedpa.

7. OKUCIUTENHFHO-BOCCTAHOBUTENbHBIE CBOMicTBa coennHennii menu (I u 1), cepedpa

(I) m 30mota (I u III). [IpuBecTn npuMepsI.

nHK, KAAMUNA ¥ UX COeTUHEHM S
1. Hanmucarp anekTpoHHbIe (OPMYITBI aTOMOB [IUHKA, KQJAMHUS U PTYTH.

2. IuHK ¥ KaAMUN B BIEKTPOXHUMHUYECKOM PsIy HANPSKEHU METAJIOB PACIOJIOKEHBI JIEBEE BOAOPOA.
[ToueMy ipu KOMHATHOI TEMIIEpAType OHHU HE BBITECHSIOT BOJOPO U3 BOJbI?

4. Hanucarb ypaBHEHUSI peakifil B3aUMOACHCTBUS IUHKA C KHCJIOTAMHU-OKUCIUTEIISIMHU.

5. Omnwucarp cBoOWcTBa THIPOKCHIOB LIMHKA, KaaMug W pryTd. Hamucars ypaBHEHHsS peakuuil B
MOJICKYJISIPHOM U MOHHOM (opMme.

6. Kak u3 HuTpara LWHKAa MONYyYUTh THIPOKCOIMHKAT Kamusi? Hanwcare ypaBHEHUs peaknuid B
MOJICKYIJISIPHON U HOHHOM (opMme.

7. Hanucats ypaBHenue peakuuu B3aumopeiicteust Cd(OH)2? ¢ NH4Cl, umes B BuIy, 4TO B pe3ylbTare
pEeaKIK MOTyYaeTCsl KOMIUIEKCHOE COEIMHEHUE.

BroinosiHeHue 1 3amuTa JIa00PATOPHBIX PadoT.

Tema 1. OcHOBHBIE XMMHYECKHE ITOHATHS U CTEXHOMETPUYECKHAE 3aKOHBI
Jlabopatopnasi pa6ora 1. «IIpuemMbl 1 MeTOABI PA0OTHI B XUHMHYECKOM JIaOopaTopum»

CryneHT H0/DKEH ¢liaTh OTUYET IO JIa0opaTopHOH padoTe, BKItOYAOMUi odopMiieHre (3amuch HAOIIONCHHH,
pacyeThl, ypaBHEHHS PEAKIIMA, BBIBOJbI) H OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI

KoHnTposbHbIC BONIPOCHI

1. IosicHuTe OCHOBHBIE MPABUIIA B3BEILIMBAHMUSL.

2. Pacckaxxute 00 OCHOBHBIX NMPHHIUINAX (UIBTPOBAaHUA. B KakoMm cilydae M3rOTaBIMBAIOT CKJIa4aThIi
bunsTp?

3. Kakue BeliecTBa Ha3bIBaIOTCS KpUcTauioruapatamu? [Ipusenure npumepsl KpUCTAIIIOTHAPATOB.

4. Kak paccuuTarh IpOIEHT 00e3BOKUBAHUS KpHCTaIIOruapara’?
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5. Ompenenuts GpopMylly KPpUCTAIUTMUECKOUN COJIBI, €CITM TIPU HarpeBaHuu 286 T JaHHOH COJIM 00pa30BaIoCh
106 T kapOoHara HaTpHUSL.

6. Kak nokasarp, 4T0 MOJTY4YEHHBIH OCTATOK IOCJIE€ BbIIAPUBAaHUA XJIOpUI HaTpua? Hamummure ypaBHEeHHE
pEeaKkuu B MOJIEKYJISIPHOM U COKPAILLIEHHOM BH/IE.

JlaGopaTopHasi padora 2. O4HCTKA PACTBOPUMBbIX COJIeii METOIOM MePeKPHCTAIIU3 AU

CTyneHT JOKEeH caaTh OTYET Mo JaboparopHOU paboTe, BKIIOYAIONINHN odopMiieHHE (3anKch HAOIIOICHUH,
pacyeTsl, ypaBHEHHS PEAKIUIA, BBIBOJbI) U OTBETUTh HA KOHTPOJIHHBIE BOIPOCHI

KoHTpoabHbIE BONPOCHI

1. JaiiTe onpeseneHne MOHATHIO paCTBOPUMOTH (KOA((DHUIIMEHT pacCTBOPUMOCTH).

2. Kakoil pacTBOp Ha3bIBaIOT HEHACKIILIEHHBIM, HACBILIEHHBIM U I1€PECHIILEEHBIM?

3. B yeM coCTOUT NPUHIUI TEPEKPUCTATIIU3AIUN ?

4. [ToueMy Mpu MEePEKPUCTAILTU3AINN TIPOUCXOAUT OUUCTKA OT PACTBOPUMBIX TPUMECEii?
5. Kakue conu Henb3s pa3fAeuTh METOJOM MEPEKPUCTAIITN3AAN?

6. B 500 r Boms! pactBopeHo mipu HarpeBanuu 300 r NH4CI. Kakas macca xjiopua aMMOHUS BBIICTUTCS U3
pactBopa npu oxyaxaeHuu ero a0 50°C, ecnu pactBopumocts NH4CI npu 3toii Temneparype pasHa 50 r B
100 r Boab1?

.JIaﬁopaTopHaﬂ paﬁoTa 3. Orlpezle.ne}me MO.]IﬂpHOﬁ MAaCChbl JKBUBAJCHTA Marnusi M€TOJA0M
BbITCCHCHUSA.

CTyneHT JOKEeH caaTh OTYET Mo JabopaTopHOU paboTe, BKIIOYAIONINHI odopMiieHHE (3alKch HAOIIOICHUH,
pacyeTsl, ypaBHEHHS PEAKIIMIA, BBIBOJbI) U OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

KOHTPOJ’[I)HI)IB BOIIPOCHI:

1. JlaiiTe onpenencHUe MOHATHAM: MOJISIpHAS Macca MeTajula, SKBUBAJICHT, MOJIIPHAs Macca YKBHUBAJICHTA,
SKBUBAJIECHTHBIA 00OBEM.

2. Ilpu kakom naBneHuU (OOJBIIE UM MEHBIIE aTMOChepHOTro) OyAeT HaXOAUTHCS BOIAOPO B pUOOpE AJIs
OTIpeIeIICHUS] MOJISIPHOW Macchl METaJlla, €CIIM YPOBEHb BOJABI B YPAaBHUTEIHLHOM cocyle OyneT: a) BhIIIE
YPOBHS BOJIbI B OFOpeTKe, 0) HUXKE YPOBHS BOJIBI B OIOPETKE, B) paBeH YPOBHIO BOJBI B OropeTke?

3. BoBenute dopmyny s HaXOKICHHS MOJIIPHOM Macchl MeTajula, yKa3aB pPa3sMEPHOCTh KaxIOu
BEJINYUHBI.

4. OnpenenuTh SKBUBAJICHTHYIO Maccy Mmeramia, ecad 0,195 r ero BeiTecHsoT 56 Ml BOomopoja Ipu
HOpPMaJIbHBIX YCIIOBHUSX.

JlaGopaTopHasi padora 4. OnpeneseHne OTHOCUTEIbLHON MOJIEKYJIAPHON MacChl OKCH/IA YIUIepoaa
av).
CryneHT H0/DKEH cliaTh OTUYET 110 JIA00paTopHOH padoTe, BKItOYAOMUK odopMiieHre (3amuch HAOIIONCHHH,
pacueTsl, ypaBHEHUS PEAKI1il, BIBOJIbI) U OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI
KonTpoJsibHbIe BonpockI:

1. Or kakux mnpumecedl NPOMCXOAUT OYHMCTKA XJIOpa IPHU IPOIyCKaHUM Yepe3 CKISHKH C BOJIOW U
KOHLIEHTPUPOBAaHHOW CEPHON KUCIOTOWU?

2. B anmapare Kunna ans nonyuenus CO2 U3 Mmpamopa UCHOJIb3yeTcs coisiHas Kuciora. [louemy Henb3st
UCIIONB30BaTh 0OJIee JICMICBYIO CEPHYIO KHCIOTY?

3. Bo CKOBbKO pa3 yImIeKHUCIbIi ra3 Tsokenee Bo3ayxa’?

4. JlaiiTe ompeneneHue OTHOCUTEIIBHON MIIOTHOCTH OJTHOTO Ta3a mo apyroMy. Hamumurte Gopmyrny pacuera
OTHOCHUTEIIbHOM IJIOTHOCTH ra3a Mo BOAOPOAY, 110 BO3AYXY.

5. Ilpu HEKOTOPOI TemrepaType IIIOTHOCTh 10 BO3yXy MapoB cephl paBHa 6,62, a mapoB dhocdopa 4,28. 13
CKOJIBKHX aTOMOB COCTOSIT MOJIEKYJIBI cephbl U ¢ocdopa IpH ITUX YCIOBUSIX?

6. Macca ogHoro Mtpa raza paBHa 2,86 r. Onpeaenure ero MoJIsipHyIO Maccy.

AOKJIAA-NPE3CHTAUA

65



66
Tema 11. p-Onements! IlI-rpynmel. s-Onements! I-11 rpynm.

Jloknag-npe3enTanus, cofepxaiias MyJabTUMEINIHbIE GparMeHThl IO Crioco0aM MOTy4YeHHsI, CBOMCTBaM U
MIPUMEHEHHUIO MPOCTHIX BEIIECTB U COEAMHEHNN d-321eMEHTOB.

KossioxkBuym (Tema 2-3)

Tema 3. [lepuonuueckwuii 3axkoH. [lepuoanyeckue GpyHKIMN

1. N300pa3uTh MEKTPOHHOE CTPOCHHE aTOMa C MOPSAKOBBIM HOMEpoM Ne  (Bompoc AJis
Ka)KI0T0 CTyJEHTA 110 3aJJaHHI0 TperoaBaTes).
2. DKCHepruMEeHTaIbHOE 000CHOBAHUE TIPEICTABICHU 00 aTOME KaK CJI0KHOH CHUCTEME:

a) OTKPBITHE JIEKTPOHA (3aps] Macca NIEKTPOHA);
0) pannoakTUBHOCTh. OCHOBHBIE XapaKTEPUCTUKH O, B-, Y- U3TyUCHUS,
B) YUEHBIC NIEPBOOTKPHIBATEIH AIEKTPOHA, PATHOAKTUBHOCTH.

3. Mognens aroma Tomcona. OneiTel Pesepdopmaa nmo paccesuuro a-yactuil. [Inanerapras mojens aroma, ee
pasButue. M300pa3uts Moaens aroma o Pesepdopay ¢ mopsiakoBeiM HOMEpoM Ne (o 3amanuIo
MPENOoIaBaTeNs).

4. Teopwust cBeTa U TUTAHETAPHASI MOJIETTh ATOMA.:

a) ypaBaenue M. [1naHka, KBaHTHI.

0) senenue potorddekra, 00bsICHEHHE ero DUHIIITSHHOM;

B) KOPITYCKYJISIPHO-BOJIHOBOM Jyaju3M H3JIYyYEHHUS;, SKCIIEpUMEHTAIbHOE moATBepkaeHue (hotodaddexr,
mudpaknys, nHTepdepennns ). KopmyckynsspHO-BOIHOBOM ayann3M (OTOHOB.

5. Teopus aroma Bomopoaa o H. bopy:

a) UCXOJHBIC MIPEIICTABICHHUS,

0) moctynatsl H. bopa;

B) oObsicHeHue mnportuBopeunii Teopun Pesepdopna H. Bopom 06 ycroiumBocTH aroma, JTMHEHYATOCTH
CIIEKTpa.

6. CriektpanbHble cEpUM aTomMa Bogopozaa. Mx pacuer u 3KcIiepuMEHTAIbHOE NOATBEpkAeHNEe. DopMyIbl
IUISL pacdeTa paanyca OpOUTHI, SHEPTUHU JIEKTPOHA, YACTOTHI H3ITyUCHHUS.

7. Moctouncrsa u Henoctatku H. bopa. Pazutie teopun 3ommepdenbaoM 1 3eeMaHoM.

8. [lepBoHauabHBIEC MPEICTABICHUS KBAHTOBOM MEXAHUKH:

a) ypaBHeHue ae bpoitns;

0) KOPITYCKYJISIPHO-BOJIHOBOH JTyajIu3M JJIEKTPOHA;

B) MPUHIIMII HeonpeaeneHHocT B. ['elizenbepra.

9. YpaBuenue D. llIpenunrepa. Ananus ypaBHenus. Bomnosas dpynkuus. [TonsaTtue 06 snekTpoHHOU 00JaKe
Y TPAaHUYHOUN MTOBEPXHOCTH.

10. KBaHTOBOCTH KaK CJEACTBHE BOJHOBBIX CBOMCTB AeKTpoHa. KBaHTOBBIE yncia. [T1aBHOE 1
opOUTaIHLHOE KBAHTOBOE YHCIIO.

11. MarautHO€ KBaHTOBOE 4K CI0. CIIUH AeKTpoHa. PU3NYECKUN CMBICI KBAHTOBBIX YHCE.

12. Atromuble opOuTanu. Bug atoMHBIX opOHTaneii: s, px, py, pz, dxy, dxz, dx2-y2, dz2. Paguanbnoe
pacnpeeseHue 3JIEKTPOHHON MIIOTHOCTH.

13. MHuoroanekTpoHHble aroMbl. COBpEMEHHAsI MOJIENb 3JIEKTPOHHOTO CTPOCHUS aToMa (TpU MPUHIUIIA
3aceJIeHus JIEKTPOHaMU OpOuTalIeli: MPUHIMIT HauMeHbIIel sHepruu, npunuun [laynu, [Ipasuno 'ynna).
[TpaBwmia KiiedkoBCKOTO, OOBSCHUTH Ha IPUMEPAX.

14. Tlepuomnueckwuii 3akoH J[.1. Mennaeneesa u crpoenne atoma. OOBSICHEHHE CYITHOCTH MEPUOAUIHOCTH
Ha [puMepax.

15. Pa3Butne n o6ocHOBaHue niepuoandeckoro 3akoHa /.M. MenaeneeBa. PeHTTeHOBCKHE CIEKTPHI. 3aKOH
Moz3nu, ero 3Hauenue. CoBpeMeHHas (popMyIupoBKa MEPHUOANYECKOTO 3aKOHA.

16. [lepuognyeckue GpyHkIuu. [loTeHIMaT HOHU3AIKMH, STIEKTPOHHOE CTPOCHUE aToMa, MIEPUOTMICCKUI
3aKOH.

17. CpoacTBO K 3JIEKTPOHY. DIEKTPOOTPULIATEIBHOCTh. OTHOCUTEIBHAS JIEKTPOOTPULIATEIBHOCTD.



18. Paguycel aToMOB 1 HOHOB (3¢ (eKTUBHBIC 1 OpOUTAJIBHBIE), IEPUOANYECKAS CUCTEMA U 3JIEKTPOHHOE
CTPOEHUE aToMa.

19. Ctpoenue sapa aroma. ITpoToHbl, HeHTpOHBL. [IpOTOHHO-HEUTPOHHAS MOJIENb CTPOCHUS aTOMa.

20. PannoaktuBHbii pacnaf. [lepuon momypacnazna. o- pacmnan, B- pacmas, SIeKTPOHHBIN 3aXBar,
CIIOHTaHHOe JieneHue saapa. [Ipasuna cmemenus.

21. Snepubie peakiuu. IcKkycCTBEHHasi paAuoakTUBHOCTh. MeUueHble aTOMbI, UX NTpUMeHeHne. M30Torbl,
n300apBhl.

KonsoxkBuym (Tema 4-5)

Tema 5. KoMmiiekcHbIe COETHHEHUS
«XumMudeckas cBa3b. BajieHTHOCTL. KOMILIeKCHBIE coeITMHEHU A

1. OCHOBHBIE XapaKTEpPUCTUKH XUMHUYECKOM CBA3M: JIMHA, HHEPrUs, HANpPaBICHHOCTb, MOJSPHOCTb U
MOJIAPU3YEMOCTh. THUIIBI XUMUYECKOM CBSI3H, UX KPaTKasl XapaKTePUCTHKA.

2. OcHOBHBIE TIOJIOKEHHS MeTO/1a BasleHTHBIX cBsizell (BC). Mi3meHeHue sHepruu npu 00pa3oBaHuM CBS3H.

3. OObsCHEHHE HACHIIIAEMOCTH KOBaJCHTHOM cBs3U. KparHocTh cBsi3H. JIOHOPHO-aKIIENTOPHBIN MEXaHU3M
o0pa30BaHMsI KOBAJIEHTHOM CBSI3U.

4. HanpaBieHHOCTh KOBAJICHTHOM CBSI3U. S-, p- U d-CUMMETpHsI IEPEKPHIBAHHUS.
5. I'mOpuau3anust aToMHBIX opouTaneid. CBA3b MEXIY CTPYKTYpO MOJIEKYI M TUIIOM THOPUAM3ALINY.

6. BalleHTHOCTh XUMHUYECKHX AJIEMEHTOB. Pa3BuTHE MOHIATHS BAJICHTHOCTU. Pa3nyHble TPaKTOBKH
BaJIeHTHOCTU. BanmentHocTs ¢ mo3unuii Teopun BC. BaneHTtHOCTS 8, p, d, f- 3nmemenToB. [locTosinHas u
NepeMeHHas BaJe€HTHOCTh. [[oHATHE 0 BaJICHTHOM M KOOPAMHAIIMOHHOW HACBIIIEHHOCTH. BaneHTHOCTD 1
CTENECHb OKHUCIICHHUS.

7. Henoctarku metona BC u ocHOBHEBIE mToToxkeHUs MeToga MO.

8. Tumsr MO. [locrienoBaTenbHOCTh YBEIUYEHUS SHEPTHH MOJIEKYISIpHBIX opOuTaneid. KpaTHOCTH cBsi3u C
no3uimii merona MO.

9. O0wsicHenue cBoiicTB monekyn H2+, H2, He2+ u He2.

10. CroiictBa monekyn Li2, Be2, N2, N2+, O2+, O2 u F2 Ha 0CHOBE HX JIEKTPOHHOTO CTPOCHHS.

11. CsoiictBa monekyn CO (B cpaBHenuu ¢ N2), NO (B cpaBuenun ¢ NO+ u NO-) u CN- (B cpaBHEHUHU C
CN).

12. TlodsipHOCTP M TOJAPU3YEMOCTb CBS3HU. JIMIOJNBHBII MOMEHT CBSI3M M MOJIEKYJIBI B IIEJIOM.
DNEeKTPOOTPULIATEIBHOCTD AIEMEHTOB.

13. Jlokanu3oBaHHBIE M JAEIOKAJIM30BaHHBIE CBS3U. Tpex- M MHOIOLICHTPOBBIE CBA3M. Jlenokanuzanus
ANIEKTPOHHOHM IUIOTHOCTH B MOJIEKyile OeH30ja, rpadure, HOHAX KUCIOPOJACOAEPIKAIIMX HEOPTaHUYECKUX
kuciotr (KHK). IlpoctpancTBeHHass KOHPUrypamus MOJEKYJ U HOHOB KHCIOPOJACOACPIKAIIMX MOJIEKYT U
nonos KHK.

14. Vonnas cBs3b. CTpoeHHE U CBOWCTBA MOHHBIX coelMHEHUN. CTeneHb MOHHOCTH CBS3M KaK (DYHKIUS
Pa3HOCTH 3JIEKTPOOTPHULIATEIbHOCTEH. DPPEKTUBHBIEC 3apsAbl aTOMOB U CTEIIEHh HOHHOCTH CBS3H.

15. Merannndeckas cBsi3b. Bogopoanast cBs3b. MexMounekynsipHsle cuibl Ban-nep-Baansca. 3aBucuMocThb
(u3nUEeCKNX CBONCTB BELIECTB OT XapaKTepa MEXMOJIEKYIIPHOTO B3aUMOJICHCTBUSI.

16. OcHOBHBIE TIOJI0KEHNUS KOOPANHALIMOHHON TEOPUH. XapaKTEPUCTUKA OCHOBHBIX KJIaCCOB
KOMIUIEKCHBIX coelMHeHM. HOMeHKIIaTypa KOMIUIEKCHBIX COCIMHEHU.

17. H30Mepust KOMIIEKCHBIX COSUHEHUM.

18. Jucconmanus KOMIUIEKCHBIX coeTMHeHUN. KOHCTaHTa HECTOMKOCTH KOMIUIEKCOB. [IpnunHbI
00pa30BaHUs U Pa3pyIICHUS KOMIJIEKCHBIX COSAMHEHUH.

19. XuMH4YeCKas CBSI3b B KOMIUIEKCHBIX coennHeHmsX. OcHoBHbBIE Teopun (Meton BC, TKII,
MMO).

20. ['mGpuan3aiys aTOMHBIX OpOUTANIEH B KOMIUIEKCHBIX coenHeHUsX. [IpocTpancTBeHHAs

KOH(UTrypaus KOMIUIEKCHBIX HOHOB.

Kontponbnas padora
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Tema 12. d-Onements! [-VIII rpymm. f-OnemeHThI
BapuaHT KOHTpOIBHOM paboThHI
1. Kak monmyuuts u3 okcuaa xpoma(Ill): a) xpomar kanmsi; 6) OMxpomar Kajivs; B) XpOMHUT KaJIusi?
2. Kakue npoayKTel MOTYT 00pa30BaThCsi PU B3aUMOACHCTBUH OKCHJIOB MapraHIia ¢ XJI0POBOAOPOIHOM
KucaoToi? Jlaiite apryMeHTUPOBAHHBIE OTBETHI.
3. PaccraBbTe k03¢ uimenTsl B mpuBeAeHHBIX cxeMax OBP, nmone3ysack MeTooM nonypeakiunii. YKaxure,
KaKyIo pojib B IPUBEJCHHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIX UTPAIOT coeanHeHus d
-METAJIJIOB, B KAKOM CTENEHU OKHUCIEHUS IPU 3TOM HAXOAUTCS METaJLI.
1) PbO2 + Mn(NO3)2 + HNO3 — HMnO4 + Pb(NO3)2 + ...
2) NaClO3 + FeSO4 + NaOH ® Na2FeO2 + ...
4. Kak nmpoTekaroT BO3MOXKHBIE ITPOIIECCHI KOPPO3UH JKeye3a, KoOambTa U HUKES?

5. Kakue nporecchbl IpOTEKaroT MPU JUCIPONOPLHUOHUPOBAHUN MAaHTIaHATa KaJlKsl B BOAHOM Cpesie.
Hanummre ypaBHeHHs peakly B MOJICKYJISIPHOM U HOHHOHM (opme.

KoHTpoabHBIN cpe3 - KOJUIOKBHYM BOAOPOI. JjIeMeHThI 7A u 6A, 4A u SA nmoarpynn u ux
COeIMHEeHUSI

Tema 10. Bonopon. p- anementsl VII-IVA rpynn. Onementst VIIIA rpynmsl.
Bonopon. daementsl VIIA u VIA, IVA u VA noarpynn u ux coeiMHeHHs.
1. Bomopon: pacripocTpaHeHUE B NPHUPOJE, U30TOMHBIM COCTaB, MOJOKEHUE B MEPUOJUUYECKON cHCTEME,
METOIbI TTONyUeHUs!, PU3NIECKHUE U XUMHUYECKHE CBONCTBA, MpUMeHeHNe. BuHapHbIe COeTMHEHNUS BOIOPO/Ia:
WOHHBIE THUIPHUIBI, METaJUIONOAOO0HBIC THAPHUABI, KOBAJICHTHBIE THUAPUILL. Boma: xapakTepucTHka
XUMHYECKIX M MEXKMOJICKYISPHBIX CBSI3€H, 0COOCHHOCTH (U3UYECKHUX CBOMCTB BOIBI IO CPABHEHUIO C
BOIOpOAHBIMU coeauHeHusiMu S, Se u Te, xumudeckue cBoicTBa. Tsbkenas Boga. MeToabl OYUCTKH
IIPUPOAHOU BOBI.
2. OOmas xapakTepUCTHKa aTOMOB M TMPOCTHIX BemEecTB rajgoreHoB. OcoOeHHOCTH XuMUU (TOpaA.
Bakneiimme npupoHbie COSAUHEHUS TaIOreHOB. MeTOobI OTy4eHUsI CBOOOTHBIX rajoreHoB. dusnyeckue
Y XMMHYECKHE CBOMCTBA rajioreHoB. [IpuMeHenue.
3. TanoreHoOBOJOpPOIHBIE KHCJIOTBHI: TOJNy4YE€HHE, CBOWCTBa, NpuMeHeHue. KparTkas XapakTepucTuka
BaXKHCHIIINX T'aJOTC¢HUIOB METAIOB.
4. Okcuibl, KHCIOPOACOAEPKAIIME KHUCIOTHI XJOpa M WX COJIM: TOJNy4eHHE, KHCIOTHBbIE |
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA, MPAKTUYECKOE HCIoNb30oBaHue. Kucnopoacoaepxaiue
coequHEHUs OpoMa M MOJA: TOJyYCeHHE, KHUCIOTHBIE M OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIC CBOWCTBA,
CpaBHEHHUE C aHAJOTUYHBIMU COETUHEHUAMHU XJlopa. lHTepranonanbie cCoeIMHEHUS.

5. O0mras XxapakTepUCTHKA IEMEHTOB 6A moArpynmnsl. BakHeimume npuponHble COSTUHEHUS XaIbKOTEHOB.
CtpoeHre MOJEKyl M CTPOCHHME IPOCTHIX BEIIECTB Pa3IMUYHBIX ajuIOTponHbIX (opm. Kucmopon:
XUMHYecKast cBA3b ¢ no3unuii MetonoB BC u MO, mapamaraeTusm, crocoObl NOITy4YeHus, GU3nuecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.

6. Okcuapl: Kiaccu(uKaius, METObI MOyYeHus, cBoiicTBa. Ilepokcu Bomopoaa 1 MepOKCUIbl METAIJIOB.
O30H.

7. Cepa: amioTponus, HaxXOXJIEHHE B IMPHUPOJE, MOJYyYCeHHE B CBOOOTHOM COCTOSHUH, (HU3MUECKHUE U
XMMHUYECKHE CBOMCTBAa, NMPUMEHEHHE. BOMOpONHbBIE COEAMHEHUS CEpBl, CEJIEHAa U TeJulypa: IMOJIy4eHHUE,
YCTOMUYUBOCTD, (hpHU3HONIOTHUECKOE AECUCTBUE, KUCIOTHO-OCHOBHBIE M OKHUCIHMTEIbHO-BOCCTAHOBUTEIHHBIC
coricTBa. Cynb(uasl 1 MOMUCYIb(UAB METAIIIOB.

8. Coenunenust cepwl, ceneHa u teinypa (+4) (OKCHUIbI, KHUCIOThl U UX COJM): MOJTYyYEHUE, XUMHUECKUE
CBOWCTBA, M3MEHEHUE CBOMCTB MPH MEPEXOJIE OT CEPhI K TeLTypy. THOoCepHast KHCI0Ta U THOCYIb(ATHI.

9. Coenunenus cepsl, ceneHa U temiypa (+6) (OKCHIbI, KUCIOTBI M UX COJM): BHYTPEHHEE CTPOECHHUE,
aJUIOTPOINHMSL CEPHOTO aHruApuia, MOITydeHHE, CBOMCTBA M IpakTHueckoe 3HaueHue. CepHas KuCIOTa:
CTPOEHUE MOJIEKYJIbl, METOAbl IPOMBIIUIEHHOIO [OJY4YEHMs, CBOICTBA KOHLIEHTPUPOBAHHOW U
pa3baBneHHO kucaoThl. Oneym u nupocepHas kucinora. Kparkas xapakTepucTuka BaKHEHIINX CylIb()aToB.
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10. Hancepnast kuciota U mepcynbdarsl: MOMyYeHHE, OKUCIUTEIbHBbIE CBOWMCTBA, CTPOCHHUE MOJIECKYIL.
ITonuTnoHoBbIe KUCIOTHI. KpaTkas XxapakTepucTUKa COEIUHEHHH TTOJIOHUS.

11. O6mas xapakTepucTHKa 371eMeHTOB 5SA moxarpymnmsl. CTpoeHHe MpocThiX BemiecTB. CpaBHHUTEIbHAS
XapaKTepUCTUKA UX CBOMCTB. CKIIOHHOCTh K 00Pa30BaHHIO MOJIUMEPHBIX (OpM. A30T: XUMUYECKas CBS3b B
MOJICKYJIE a30Ta, PEakIMOHHas CIOCOOHOCTh B MOJICKYJSpPHOM M aromMapHOi Qopmax, (usnueckue u
XUMHUYECKHE CBOMCTBA, IOJIy4YEHUE U IIPUMEHEHHUE.

12. Tuppunst OH3: cTpoeHne MONEKys, TPUHIMIBI MOTYYSHUs, U3MEHEHHE (U3UUYECKUX U XUMHUYECKHUX
CBOMCTB B psAy aMMHUAaK-BUCMYTHH (TeMIEpaTyp IJIABICHHUS W KUIIEHUS, TEPMUYECKON YCTOWYMBOCTH,
pPacTBOPUMOCTH, CKJIOHHOCTH K pPEaKUUsAM IPUCOECIUHEHMS, BOCCTAHOBUTENBHBIX CBOWCTB).AMMHUAK:
TEPMOJMHAMUKA M  TEXHOJIOTUS IPOMBIIUICHHOTO CHHTE3a, O0NacTH TNPUMEHEHUS, PEaKIHUu
MIPUCOEANHEHHUS, 3aMeleHusl U okuciaeHuss. Comu aMMOHHA. AMMUHOKOMIUIEKCHI. JKHIKMA aMMHaK Kak
pacTBOPUTEIIb.

13. I'mapa3uH, THAPOKCUIIAMUH M a30THCTOBOJOPOJHAS KHCIIOTA: CTPOCHHUE MOJIEKYJ, METOABI MOIyYEHUS,
KHCJIOTHO-OCHOBHBIE CBOMCTBA, OKHCIUTEIbHO-BOCTAHOBUTEIBHBIE CBOMCTBA, IPUMEHEHUE UX CAMUX M UX
MIPOU3BO/IHBIX.

14. Oxcugst azora (I, II, HI, IV, V): crpoenue ™omekya, OTHOILIEHHE K BOJE, ILIeIoYam,
OKHCJINTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA, MPUHIMIBI IOIY4YEHHs, TOKCHUYHOCTb, BIIMSHHE Ha
OKpy’Karolllylo cpeny. TepmMoauHamuKa peakuuu cuHTe3a okcuzaa aszora (II) M3 mpocThIX BeHecTB.
A30oTHuCTast KMCJI0Ta U HUTPUTHI: CTPOEHUE MOJIEKYJIBI U HUTPUT-UOHA, OKHCIUTEIBHO-BOCCTAHOBUTEIIBHbIE
CBOMCTBa, TOKCUYHOCTb.

15. AsoTHas KkucioTa: CTPOEHUE MOJEKYIbl KUCIOTBI W HUTPAT-HOHA, OKUCIMTEIbHBIE CBOICTBa
KOHIICHTPUPOBAHHOW U pa30aBICHHON a30THOM KHUCIIOTH. B3anMoneicTBIE ¢ MeTalllaMid M HeMEeTaJIaMHU.
JlaGoparopHble M TPOMBIIUICHHBIE METOJBI MONyuYeHHsI a30THOM KucioThl. Llapckas Bonka. [Ipumenenue
a30THOM KHUCJIOTBl. COJM a30THOM KHUCIIOTHI, MNPOAYKTBI HMX TEPMUYECKOTO pa3IOXKEHMs. A30THbIE
yAOOpeHus.

16. Kucnopoaconepxarue kuciaotsl ¢pocdopa u ux conu. dochopHoBaTrCcTass KUCIOTa U TUTO(HOCHUTHI.
docdopucras kucnora u dochurel. Meta-, nu(nupo-)- u mnoaupocPopHbIE KUCIOTHI M UX COJH.
Oprodocdopnass kucimora u ee comd. CTpoeHHe MOJEeKyn KHcIOoT ¢(ochopa, MX OCHOBHOCTH U
OKHCIIUTETHhHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [lomyuenue oprodochopHoii kucnotel. Ee mpuMmenenue.

17. ®opdopusie ynodpenus. [Ipoctoii cynepdocdar. [[BoitHol cynepdocdar. [Ipenunurar. ochopurHas

Myka. Cmenranneie ynoopenus. AMModoc. Azodocka.

18. Okcuapl, ramoreHubl U Cynbduasl pocdopa, MBIIbIKA, CypbMbl 1 BUCMYTa: 0COOEHHOCTH CTPOCHUS,
OTHOUICHUE K BOZIE, KUCJIOTaM M ILeJoYaM, MPUHIHUITE morydeHust. OcoOeHHOCTH THAPOIN3a raIOTeHUIOB.
l'anorenuast azora. Xnopuasl gocdopa (I, V). Fanorenokommiekcsl. Okcoxsiopuabl. OKCOXJIOPHIT a30Ta.
Oxcorpuxiopug gocdopa. Mx runponn3. ®ochoHUTPHIKIOPUT, OCOOCHHOCTH €ro CTpoeHus. Tuoconu

MBIIIBSKA U CYPHMBI.

19. Coenunenuss ¢ wmeramiamu. Hutpunel. ®Pocouabl. Apcenunasl. Ctubuiasl. THIBI HUTPUAOB.

OcobeHHOCTH XUMUYECKHX CBsi3el B HUX. CIIIaBbl MBILIbSIKA, CYpbMBI M BUCMYyTa. TOKCHYHOCTH Gopcdopa,
CYpbMbI, BUCMYyTa U uUX coeauHeHuil. ['uapokcuasl mbibska, cypbmbl (111, V) u Bucmyra (III). Mera- u
oprodopmbl. KHCTOTHO-OCHOBHBIE M OKHCIHUTEIBHO-BOCCTAHOBUTEIbHBIE CBOHCTBA. OOIIME MPUHLUIIBI
nonyuenusi. Comu. Apcenarst (I1I, V). Ctubarer (III, V). Bucmytarsr (V). OkcocoequHeHHsT BUCMYTa U
cypbMbl. OCOOEHHOCTH THIPOJIN3a COJEH CypbMbI U BUCMYTA.

20. OOmas xapakTepucTuka 31eMeHTOB 4A moarpynmsl.. CTpoeHHue MpOCThIX BemecTB. CpaBHUTETbHAS
XapakTepuCcTUKa HX CBOMCTB. CKJIOHHOCTHh K 00pa30BaHUIO MOJUMEPHBIX (OopM. AJUIOTpONHBIE

MoauuUKaluu yriaepoaa u ojaoBa. OCoOOEHHOCTH UX CTPOCHMS. XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
Nx peaknmonHasi cnocoOHOCTh. OKHCIUTETFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OTHOIICHHS K KUCIIOPOLY,

MeTajyilaM, BoJie, KHciIoTaM U 1ienoyamM. DopMbl HaxOXKIEHUS DJIEMEHTOB B mpupoae. I[IpuHiumnb
MOJTyYEHUs IPOCTHIX BemiecTB. [I[pumMeHeHre MpoCcThIX BEMECTB. YToJb KaK TOIJIMBO U aJCOPOEHT.

21. I'mppuasl Tuma DH4. Ctpoenue MoJeKkyn. XuMUYecKrue CBOMCTBA. PeakiinoHHasi ClIOCOOHOCTh METaHa U
Apyrux ruapuaoB. OOme NpUHUMOBL NodydeHus TuapuaoB. [mapunel tuna OnHm. OTHOcuTenbHas
YCTOMYMBOCTh COCTUHEHUH, COIEPIKAIIUX CTPYKTYypHBIE IPYNIUPOBKU TUNa -3, 3= u 2°3, 00pa3yembIx
YIJIEPOAOM M OCTaJIbHBIMU JIEMEHTAMHU.
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22. Oxcup yraepoaa (II). Xumudeckas cBsi3b B Mosiekyne ¢ no3uiuil teopuit BC u MO. Ilonydenue.
BoccranoButenbHble cBoiicTBa. Peakiyu npucoeannenus. Kapoonumnsr meramioB. @ocreH. TOKCHYHOCTD
okcupaa yriepona (II). Obnactu npakrtudeckoro npumeHenus.Oxcun yrepona (IV). Crpoenue Monekysbl.
OtHomenue k Boae, menouyam. Ilomydenue. [Ipumenenue. BiusiHue ymIekuciaoro rasa Ha OKpYXKarollylo
cpeny. YronpHas Kuciora u ee coyid. CTpoeHne MOJIeKyIbl YTOJIbHOM KUCIOTHI B KapOoHar-rnoHa. CBOHCTBa
kucinoTel.  KaOonarel, ruapokapOOHAThl, OCHOBHble  KapOoHaThl. OCOOCHHOCTH  OCaXIEHUS
TPYZHOPACTBOPUMBIX KapOOHAaTOB W3 BOJIHBIX pPAaCTBOPOB. TepMmMHuueckass yCTOMYMBOCTH KapOOHATOB.
IIpumeHenue.

23. Okcupn kpemuusi (IV), ocobeHHOCTH ero cTpoeHUs, amopdHOe U KpucTtammudeckas (opma. Ksapir.
KBapuesoe crexiio. OTHOIIEHHE JUOKCHIA KPEMHMSI K BOJE, KUCIIOTaM, 1iesnodaM. IlepeBon B pacTBopumbIe
coequHeHus. KpemHueBble kuciaoTel. OpTokpemMHHEBass Kuciora. lloduMkpeMHHEBBIE  KHCIIOTHI.
Ocobennoctu ux crpoenus. [lomydyenne. 3011 U Telu KpEMHUEBBIX KUCIOT. Cunnkarenb. CUIHKare b Kak
ancop6ent. Conu KpeMHHUEBBIX KUCIOT. OpTO-, MeTa-, MOJIUCHINKATHI. AJFOMOCHIMKATHI. MICKyCcCTBEHHBIE
cwinkarel. Crekna. Curamibl. CTEKIIOBOJIOKHA U cTekJIoTKaHU. Lleonutsl. IlemenT. Bspkymue Bemectsa.
KpeMmHuiiopranuueckue coeIlMHEHusI.

24. Okcunpl repmanusi, onosa, cBunua (I, IV). Ux cpaBHUTeNnbHAs yCTOWYHMBOCTh. KHCIOTHO-OCHOBHBIE U
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA OKCUAOB. VX OTHOLIEHME K BOJE, KHMCIOTaM, ILIEIOYaM.
OOue mnpuHIMNbl TodydeHus. [uapokcuasl repmanus, onoBa, cBuHua (I, IV). CpaBHutenpHas
YCTOMYMBOCTb, KUCJIOTHO-OCHOBHBIE OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. COJM THAPOKCUAOB
anemeHToB (II, IV) OTHoCcuTEeNbHAS YCTOMYMBOCTD, THIPOIU3YEMOCTD.

25. Coemnunenus ¢ cepoil. MoHo- u aucynbduasl. Cepoyrnepoa. TuocoennHeHus (KUCIOTBI U COIH).
TuoyronbHass Kuciora M THOKapOOHaTHl. THOCOETUHEHHS KPEMHHUS, T€pPMaHUs, OJoBa. [ amoreHuibl
anementoB  (II, 1V). MWx cpaBHuTenbHass yCTOWYMBOCTh. THNIBI  rajoreHuUJoB. ['maponus.
I'anorenoxomuiekcol. ['ekcadTopokpeMHHEBass KUCIIOTa M €€ colu. [ eKcaxIopoonoBsSIHHAS KUCIOTa U €e
coequHeHus. CoenuHeHus ymiepona ¢ asoroM. [lunanosomopon. LlmanoBomopoanas kuciora. L{nanuasl.
[{uaHua-MOHBI KaK JIMTaH]bl KOMIUIEKCHBIX COeAMHEHHSIX. OCOOCHHOCTH MOJyYeHUsS] TUAHUJOB TSKEIIBIX
MetauioB. [ uaponns nuuanuaoB. Ponanosogopoa. PonanoBonopoanas kuciora. Ponanuasl. Poganua-uossl
KaK JIMT'aH]Ibl B KOMIUIEKCHBIX COEUHEHMSIX.

KoHTpoJIbHBII cpe3- KOJUIOKBUYM «JIEMEHThI MOOOYHBIX MOATPYIIID)

Tema 12. d-Onements! [-VIII rpymm. f-OnemeHThI
Bornpocs! koytokBuyMa

1. O0mras xapakrepuctuka 31aemMeHToB 1b moarpynmel. Menp u ee coeuHeHus: pacCipOCTPaHCHHE B
MPUPO/JIE, MOIyYeHHE, CBOMCTBA U IIPUMEHEHHUE.

2. Cepebpo U 30JI0TO: pacmpoCTpaHEHHE B MpPHpOHE, CBOMCTBa W mpuMmeHeHne. CoenuHeHus cepedpa u
30J10Ta.

3. OO6mas xapaktepuctuka snemMeHToB 2b moarpymmel. [[uHK M €ro coemuHEHHs: paclpoCTpaHEHUE B
MpUPO/JIE, MOIyYeHHE, CBOMCTBA U IIPUMEHEHHUE.

4. Kagmuii 1 pTyTh: paclnpoOCTpaHEHUE B MPHUPOIE, MOJydeHHE, CBOMCTBA W npumeHeHue. CoenuHeHus
KaJaMusi ¥ pTYTH.

5. O6mas xapakrepuctuka 3eMeHToB 3b moarpynmel. CkaHauii ¥ €ro COeIWHEHUS: PacIpOCTpaHECHUE B
MPUPO/JIE, MOIyYeHHE, CBOMCTBA U IPUMEHEHHUE.

6. CemelicTBo jranrannaoB. OOIme cBoiicTBa. JlaHTaHOUIHOE CHKATHE.

7. CemeiicTBo akTUHHAOB. OOIIME CBOWCTBA JJIEMEHTOB. YpaH W TOPHI: HAXOXKACHHE B MPHUPOIE,
MOJIy4YeHHUE, CBOMCTBA U IPUMEHEHHE.

8. Obmas xapakrepuctuka seMeHToB 4b moarpynmel. TuTan M ero coeiWHEHHs: PacHpOCTPAaHEHHE B
IIPUPOJIE, MOJIyYEHHUE, CBOMCTBA U IIPUMEHEHHUE.

9. Ob6mas xapakrepucTuka seMeHToB Sb moarpynmel. Banaauii 1 ero coequHEHUs: paclpocTpaHEeHUe B
IIPUPOZE, NTOIyYEHUE, CBOMCTBA U IIPUMECHEHHUE.

10. O61mas xapakTepucTHKa 31eMeHToB 6b moarpynmsl. XpoMm: pacnpocTpaHeHHE B MPHUPOJE, MOTYUCHHUE,
CBOMCTBA U IIPUMECHEHHUE.

11. Coenunenus xpoma (II) u xpoma (I11): momydenue, cBoicTBa U MPUMEHEHHE.
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12.  OKMCIUTENBHO-BOCCTAHOBUTENILHBIE CBOMCTBA COEAMHEHMH Xpoma. Xpomarbl M JAUXPOMAThl.
IIpuMeHeHne coequHEHUN XpoMa.

13. MonuGneH u Bonb(hpamM: pacipocTpaHeHHE B IPUPOJIE, TOJTyuYeHHEe, CBOWCTBA U IPUMEHEHHE.

14. O6mas xapakrepuctuka nemMeHToB 7b moarpynmel. TexHenuil, peHU U UX COCAMHECHUS: TOTy4YCHHE,
CBONCTBA U IPUMEHEHHUE.

15. Maprasell: HaxXOXJAEHHE B IPUPOAE, MOJyYEHHE, CBOMCTBA U TPUMEHEHHE.

16. Oxcunp! u ruapokcuasl Mapranua (11, 111, IV) u ux npousBogHbie: ogydyeHUE U CBOMCTBA.

17. MapraHniieBas 1 MapraHiioOBUCTasi KUCJIOTHI U UX COJIU: MOJy4YeHUE, CBOMCTBA U TPUMEHEHUE.

18. O06mas xapakTeprcTUKa 3JI€MEHTOB MOO0YHOM noarpymniiel § rpynmnsl. [InaruHoBbie MeTambl. [InaruHa:
pacnpocTpaHeHUEe B IPUPOJE, NTOJIyYEHNE, CBOWCTBA U IPUMEHEHHE.

19. XKeneso B npupone. Kenesusie pyasl. OKkcuabl xene3a u ux cBoiicTBa. Jlomennslit npouecc. [lonyuenue
gyryHa u craiu. CBONCTBa M IPUMEHEHHE Kelle3a.

20. Koppo3us xene3a U Ipyrux METaJuIoB U Mepbl 00pbObI ¢ Hel. Okcuabl u runpokcuasl xemnesa (11, 110):
pacnpocTpaHEeHHE B IPUPOJIE, CBOMCTBA U IPUMEHEHHUE.

21. Comu xene3a (II, III). ®epparsr (VI). KommiekcHble coeMHEHUs *Kelie3a: CBOMCTBA, MOMYyUYEHHE U
MPaKTUYECKOE UCIOJIb30BAHUE.

22. KoOanbT ¥ HUKENb: PacIpOCTpaHEHHE B IPUPOJIE, MOTyYeHHEe, CBOMCTBA U npuMeHeHue. CoeanHeHus
KOOaJIbTa U HUKEJIS.

Pabora Ha cemunape

Tewma 2. CTpoeHue aroma
YerHblii onpoc (padoTa Ha ceMUHAape)

1. Pa3Butue npeacrasienuii o ctpoeHuu atoma. PagnoaktuBHocth. Mozaenu aroma
D.Pe3epdopna u H.bopa. locTtonHCcTBa 11 HETOCTATKH.

2. JIBOMCTBEHHBIN XapaKTep U3yUYCHHs U 3JieMeHTapHbIX YacTull. O0bsicHenne porodrddekra.
Bosnnbl ne bpoins. [IpuHimn HeonpeaeaeHHOCTH.

3. Ornrcanne COCTOSTHUS AIEKTPOHA B aTOME BOJTHOBBIM YpaBHEHHUEM. DJIEKTPOHHOE 00JIaKo.
CriocoOs1 n300pakeHUs IIEKTPOHHOM MIIOTHOCTH. [ paHUYHAs TOBEPXHOCTb.

4. Kakue xapakTeprucTHUKH 3JIEKTPOHA M 3JICKTPOHHOM OpOUTANIA B aTOME OTPaKaeT IMIaBHOE

KBaHTOBOE YUCJIO n? 3aMUIINTE AEKTPOHHYIO KOHPUTypalrio atoMa 3070Ta. OObsSCHUTE AHOMAJIUIO
CTPOEHUS €r0 BHEIITHETO IEKTPOHHOTO ypoBHS. K kakoMy THITY 31€KTPOHHBIX CTPYKTYpP OTHOCHUTCS
30710707 Kakoe KoJIM4eCTBO AJIEKTPOHOB B aTOME 30J10Ta XapaKTEPUIYETCA KaXKIbIM U3 3HAUCHUH n?

5. Kakue xapakTepucTHUKH 3JIEKTPOHA B 3JICKTPOHHOU OpOUTANIA B aTOME OTpakaeT OpOUTAIbHOE
kBaHTOBOE uncio 1?7 Kakue 3HaueHnss MOXKET MpUHUMATH 1? 3anmumnTe 3IeKTPOHHY0 KOH(PUTYpAITUI0 aToMa
cypbMbI. CKOJIBKO UMEETCS FJIEKTPOHOB B aTOME CYPbMBI, JIsl KOTOphIX | = 1?7 K kakoMy THITY 37€KTPOHHBIX
CTPYKTYpP OTHOCHUTCS CypbMa? YKaXKUTE BaJICHTHBIC AIEKTPOHBI €€ aroma. /{1 kaxa0ro u3 HUX MPUBEAUTE
3HAYEHUS BCEX KBAHTOBBIX YHCEIL.

6. Kakue xapakTepucTHUKH 3JIEKTPOHA B SJICKTPOHHOW OpOUTANId B aTOME OTpa’kaeT MarHUTHOE
KBaHTOBOE uncio m? Kakue 3Ha4eHHS MOXKET MPUHUMATh m? 3aluIInTe IEKTPOHHYIO KOH(DUTYPAITHIO
aroma kagMmus. st KaXK10ro U3 AIEKTPOHOB €r0 YETBEPTOIO AIEKTPOHHOTO YPOBHS YKAXKUTE 3HAYCHUS
[1aBHOTO, OPOUTANILHOTO K MAarHUTHOTO KBAHTOBBIX YHCET.

7. Kakyro nHpopmManmio HeceT CIMHOBOE KBaHTOBOE yKciio? Kakue 3Ha4eHus: OHO TPUHUMAET?
8. B yem 3akimouaercs npasuiio Xynna? [Ipusenute rpaduueckue cXeMbl pacrpeieieHus
AIIEKTPOHOB IO KBAaHTOBBIM stueiikaM (opOuTainsiM) B HeBO30YKACHHBIX aTOMaX MapraHiia ¥ MbIIIbska. Yemy
paBHA CyMMa CIIMHOB 3JIEKTPOHOB B KaXKJ0M U3 HUX? CKOJIbKO BAKAHTHBIX KBAHTOBBIX STYEEK HA BHEIIHEM
3JIEKTPOHHOM YPOBHE Ka)KI0TI0 U3 HUX?

9. B uewm 3akmrouaerca npunumn [laynn? Kakoe MakcuMaabHOE YUCIIO 3JIEKTPOHOB MOTYT
COZIepIKaTh: a) KBAaHTOBBIE MONypoBHU 4 S, 4 p, 4 d, 4 f; 6) yeTBepTHIil KBaHTOBBIN ypoBeHb? [Touemy?

10. Chopmynupyiite npasuio KieukoBckoro. Pacmonoxxute B mopsiaKe BO3pacTaHus SHEPTUU TIOAYPOBHH 4
d,5s,5p.
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Tema 3. Ilepuonuueckwuii 3axkoH. [lepruoanyeckue GpyHKIMN
YerHbli onipoc
1. IlpuBeaure coBpeMeHHYI0 (opmyanpoBky Ilepuoguueckoro 3akoHa. OObACHUTE, MOYEMY
NIEPBONPUYMHOMN MEPUOJUYHOCTH SBIISIETCS 3aps]l SApa aToMa 3JIEMEHTA, a HE aTOMHAsl Macca WM MacCoBOE
YHCIIO.

2. Uro Ha3bpIBaeTCs SHEpPrue HMOHU3AIMKM M TOTeHUMaloM uoHM3auuu? Kak wu3MeHsieTcs mnepBblid
MOTEHITA MOHU3AIIMHA aTOMOB S U P -2JIEMEHTOB TI0 TPYIIE C YBEIMYCHHEM UX TopsakoBoro Homepa? Kak
M3MEHSIOTCSI BOCCTAHOBUTEIBHBIE CBOMCTBA AIEMEHTOB OT Oepmiuins K paauto? [IpuBenure 000CHOBaHHBIC
OTBETEL.

3. Uro Ha3bIBa€TCs IHEPTHEH CPOJICTBA K JJICKTPOHY M DIIEKTPOOTpUIIATeNIbHOCTHIO? Kak un3Mensiercs
ANIEKTPOOTPULIATEIBHOCTE P -3JIEMEHTOB MO TPYIIE C YBEJIMYEHHUEM IOPSJIKOBOIO HOMepa 3jieMeHTa?
OxucauTEeNnbHbIE CBOWCTBA KAKOTO U3 3JEMEHTOB — (Qocdopa WM CypbMbl — BBIPAXKEHBI CUIIbHEE?
[IpuBennuTe 060CHOBaHHBIE OTBETHI.

4. KakoBbl AJi1 S U P -DIEMEHTOB OJHOrO Mepuoja TEHICHIIMM W3MEHEHHUs pajuyca aroMOB, SHEPIHU
MOHM3AIMH, DHEPIHMHU CPOJICTBA K AJIEKTPOHY, AJIEKTPOOTPULIATEILHOCTH C YBEJIMYEHHEM MOPSIKOBOTO
HoMepa 3reMeHnTa? Kak M3MEHSIOTCSl OKUCIUTENbHbBIE U BOCCTAHOBUTENBHBIE CBOMCTBA ATOMOB 3JIEMEHTOB
TPETHETO Meproaa OT HaTpud K xyopy? [louemy?

5. Kakoii w3 JByX CpaBHHMBAa€MbIX »JJIEMEHTOB oOiagaeT Ooyiee BBIPAKECHHBIMU METAUINYECKUMU
CBOMCTBaMU: a) BaHAJUH WJIM MBIIIbAK; O) TaJUIUNA WU MBIIIBSK; B) BACMYT WU MBIIIBIK? [Touemy?

6. Kakue BbICIIIME CTENIEHH OKUCIIECHUS TPOSBIISIIOT 3JIEMEHTHI TPEThEro nepuoaa Ilepuoandeckoit CUCTEMBI:
Na, Mg, Al, P, C1? 3anumure GopMysbl OKCHIAOB U THAPOKCHUIOB 3THX DJIEMEHTOB B BBICIIEH CTETICHU
okuciieHus. Kak u3MeHsIOTCA N0 MEepHoAy C YBEIMYEHUEM 3apsja sjipa arOMOB JTHUX 3JEMEHTOB
KHCJIOTHO-OCHOBHBIE CBOMCTBA UX OKCUIOB U TUAPOKCUI0B? [Touemy?

7. Kak W3MEHSIOTCS KHUCIOTHO-OCHOBHBIE CBOMCTBAa OKCHJIOB M THJIPOKCHIIOB AJIEMEHTOB TPYIIbl 2
[Tepuoguueckori  cucteMbl?  CocCTaBbTE  MOJEKYJSIPHOE W HOHHO-MOJIEKYJISIPHOE  ypaBHEHHS,
WLTFOCTpUpYIOIre aM()OTEPHOCTh THIPOKCHIA OCPHILITHSI.

8. Kakue BbICIIME U HU3IINE CTETIEHN OKUCIICHUS MPOSBISIOT AIEMEHThI TpeThero nepuoza llepuoanueckoit
cucrembl: Si, P, S, Cl? IlpuBenute mpumepsl, 3anummure (OpMySabl COOTBETCTBYIOUIMX BemlecTB. Kak
W3MEHSIOTCSI OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BellecTB B 3TOM psiay? [louemy?

9. Kakoii u3 AByX CpaBHUBAaEMbIX THIPOKCHJIOB SBIISIETCS Oojiee cuibHBIM ocHoBaHueM: a) LiIOH wimm KOH;
0) Ca(OH)2 unu Ba(OH)2 ; 8) Ca(OH)2 wim Zn(OH)2? [Touemy?

10. Kakue creneHn OKUCICHUS MPOSIBISIET XpoM? 3anuimuTte GOpMYIIbl €ro OKCUIOB U THAPOKCHUIOB. Kak u
MOYEMY H3MEHSIOTCSI UX KUCJIOTHO-OCHOBHBIE CBOMCTBA C BO3pacTaHHEM CTeNeHu okucieHus xpoma? C
KaKMMH CTETICHSIMU OKHUCJICHHS XpoMa BeIlleCTBa MOTYT MPOSIBIISATH CBOICTBA: ) TOJIBKO OKUCIUTEIbHBIE; 0)
TOJILKO BOCCTAHOBHTEINBHBIC; B) KaK OKHUCIUTENbHBIC, TaK U BoccTaHoBUTENbHBIE? [IpuBenuTe npumepsl
COOTBETCTBYIOLIUX BEUIECTB.

Tema 4. Xumndeckas cBsizb. MeXXMOJIEKYIIPHOE B3aUMOZEHCTBHE

1. OcHOBHBIE XapaKTEPUCTUKU XUMHUECKOM CBSI3U: AJIMHA, SHEPTHUsl, HAPABICHHOCTb, MOJISIPHOCTH U
MOJISIPU3YEMOCTh. THUIIBI XMMHUYECKOM CBSI3U, UX KpaTKas XapaKTepUCTHKA.

2. OCHOBHBIE TTOJIOKEHHS MeTOoa BaleHTHBIX cBsizeil (BC). Mi3mMeHeHune sHepruu npu 00pa3oBaHUU CBS3H.

3. OObsiCHEHHE HACHIIIIAEMOCTH KOBAJICHTHOU CBsI3H. KpaTHOCTH CBsi3H. JJOHOPHO-aKIIENTOPHBIA MEXaHU3M
00pa3oBaHMs KOBAJICHTHOM CBSI3U.

4. HanpaBieHHOCTbh KOBAJIGHTHOH CBSI3H. S-, p- U d-CUMMETpHS NIEPEKPHIBAHUSL.
5. 'mOpuan3zanus arToMHBIX opOuTaneil. CBA3b MEXAY CTPYKTYPOUH MOJIEKY U TUIIOM THOPUIA3AITHH.

6. BajleHTHOCTh XUMHUECKHUX 3JIEMEHTOB. Pa3BUTHE MOHATHS Bal€HTHOCTH. Pa3uuHble TPaKTOBKH
BaJICHTHOCTHU. BaneHTHOCTH ¢ mo3uniuii Teopun BC. BaneHtHocTs 8, p, d, f- anemenTos. [locTosiHHas 1
MEpEMEHHAs BaJIE€HTHOCTb. [[oHATHE O BaJIECHTHOM M KOOPAMHALMOHHOW HACBIIIEHHOCTU. BaneHTHOCTD U
CTEIICHb OKHUCJICHUS.

7. Henocrarku Metona BC u ocHoBHEBIE monokeHus metoga MO.

8. Tumsr MO. TlocnenoBaTenbHOCTh YBEIWYEHUSI YHEPTUN MOJICKYISIPHBIX opouTaneit. KpatHocTs cBs3M €
no3u Mmetona MO.
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9. O0wscuenue cBoiicTB monekyn H2+, H2, He2+ u He2.

10. CroiictBa monekyn Li2, Be2, N2, N2+, O2+, O2 u F2 Ha 0CHOBE HX JIEKTPOHHOTO CTPOCHHS.

11. CsoiictBa monekyn CO (B cpaBHeHuu ¢ N2), NO (B cpaBuenun ¢ NO+ u NO-) u CN- (B cpaBHEHUHU C
CN).

12. TlodsIpHOCTH ¥ TONSAPU3YEMOCTh CBSI3U. JIMIMONBHBIA MOMEHT CBSI3M M MOJIEKYJIBI B IIEJIOM.
DNEKTPOOTPULIATEIIBHOCTD 3JIEMEHTOB.

13. Jlokanu3oBaHHbIE M JAEIOKAJIM30BaHHBIE CBS3U. Tpex- M MHOIOLIEHTPOBBIE CBA3M. Jlenokanuzanus
ANIEKTPOHHOHM IUIOTHOCTH B MOJIEKyile OeH30ja, rpadure, HOHAX KUCIOPOJACOAEPIKAIIMX HEOPTaHUUECKUX
kuciotr (KHK). IlpocTpancTBeHHass KOHPUrypamus MOJEKYJ U HOHOB KHCIOPOJACOACPIKAIIMX MOJIEKYT U
nonos KHK.

14. Vonnas cBs3b. CTpoeHHE U CBOWCTBA MOHHBIX coeluHEHUN. CTeneHb MOHHOCTH CBS3M KaK (DYHKIUS
Pa3HOCTH 3JIEKTPOOTPULIATENbHOCTEH. DPPEKTUBHBIEC 3apsAbl aTOMOB U CTEIIEHb HOHHOCTH CBS3H.

15. Mertannndeckas cBsi3b. Bogopoanast cBsa3b. MexMounekynsipHsle cuibl Ban-nep-Baansca. 3aBucuMocThb
(u3MUEeCKNX CBOMNCTB BELIECTB OT XapaKTepa MEeXMOJIEKYIIPHOTO B3aUMOJICHCTBUSI.

Pelnenue 3anau

Tema 8. PactBopbl. Teopus 37€KTpOIUTHYECKON TUCCOLIMAIIAN
KonTpoabnas padora

I. Boeraucnuts: a) MaccoByto 1oio (o, %), 6) monspayto (CM),
B) skBHuBaJieHTHYIO (CH) KoH1IeHTpanuu pactBopa CaCl2, momyueHHOro npu

pactBopenuu 20 r comu CaCl2 B 80 ma H20. [TnotHOCTH monrydenHoro pactBopa 1,178 r/cm3.
2. BbIYHCIUTH HOHHYIO CHJTY JIEKTPOJIUTA U AKTHBHOCTH HOHOB

B pacTtBope, conepxkarnieM 0,01 mons/m MgSO4 u 0,01 mons/n MgCl2.
3. OnuHakoBa i KoHIeHTpauust noHoB H+ B pactBopax HCl

CH3COOH, ecnu ux mMossipHas KOHLIEHTpalus oAuHaKkoBa 1 pasHa 0, 1

MOJIb/n?

4. OO6pa3zyeTcs 1 0caloK MPHU CMENIMBAaHUH HACBIILIEHHOTO pacTBoOpa cyiab(aTa KaJlblus ¢
paBHBIM 00BEMOM pacTBOpa C KOHIIEHTpanuen xiaopuaa crponius 0,001 Momab/n
(Lp(CaS04) = 2,5-10-5, Lp(SrSO4) = 3,2-10-7).

Tema 11. p-Dnementsl [II-rpynmel. s-Onements! [-11 rpymim.
Bapmuanrt 1
1. InutenpHO XpaHnuBImiics B maboparopun pactBop KOH HeliTpanu3oBanu cepHoit kucioTo. [Tpu atom
HaOronanock BeLaeneHne rasza. Kakoii 3to ra3z? Kak MOXHO 0OBSICHATE 3TO MOSIBIEHUE?
2. Ilpu o6paboTke 7,6 T cMeCH TUIPHUAOB HATPHUS W Kalus BBIASTIIOCH 5,6 1 raza (H.y.). Onpenenure
Macchl THAPUIOB HATPUS U KaJIHs B UCXOIHOM CMECH.
3. BBIYMCIUTh HOPMAJIBHOCTH COJSIHOW KHCIOTHI, eciau Ha peakmuio ¢ 0,19062r Na2B40O7 10H20
m3pacxonosano 0,0205 1 pacTBopa COMIHOU KUCTOTHI.
4. OmnpenenuTe Kakoe KOJTUYESCTBO aTIOMUHMS MOXKHO TMOTY4YuTh U3 1 TOOKCHTA, comepxkariero 60% oxcuma
AIIOMHUHMSI, €CIU MpaKTUYecKui BbIxoacocTapisieT 98% or Teopernuecku Bo3MokHOro. Kakoil ob6bem
KHCIIOpOJa MPUITOM BBIIETUTCS?
5. Paccuurarsp I/I306apHO-I/I3OT€pMI/I‘-IeCKI/II71 MMOTCHI A pCakKIuu BOCCTAHOBJICHUSA aJIIOMUHUCM MCTAJIJIOB U3
cinenyromux okcunoB: FeO. Fe304, CaO, CuO. Omnpenenutbs BO3MOXKHOCTb HX HPOTEKaHUS IIPU
CTaHJAPTHBIX YCJIOBUSAX.
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Bapmuanr 2

1. Umeetcs St cmecu coneit HuTpara Kainus 1 xjopuaa kanus. [Ipu nefictBun HUTpaTa cepedpa BhITaio
1.5r ocanka. OnpenenuTh cOCTaB UCXOAHON cMecH B Y.
2. Bona obnanaet HekapOOHATHOM KECTKOCTBIO: CONEPKUT Cynb(ar Kaibius (MaccoBas noins 0,02%) u
cynbdar maruus (0,01%). Kakoit o0bem 15%-noro kap6onara Hatpus (r = 1,16r/mi1) Hago 106aBUTH K
Tako# Boze oobeMom 100 11 1yt yeTpaHeHUs MOCTOSTHHOM ykecTKocTH? [1MOTHOCTh BOABI IPUHSATH paBHOM 1
/M1
3. Hanumure ypaBHEHUS! aHOAHBIX U KaTOAHBIX MTPOLIECCOB, MPOTEKAIOIINX MPHU AIEKTPOIHU3E:
a) pacrutaBaCaCl2, pacrBopa Ca(NO3)2.
4. cMech aTIOMHUHMS C CYTb(PUIOM aTFOMUHUS a3y Ha 2 paBHbIC yacTu. [Ipy BHECEHUM OHOM M3 HUX
B Bony BeIenmiioch 0,672 i raza (H.y.). [Ipu BHeCEHUHM apyroi 4acTh CMECH B PACTBOP COJITHOW KUCIIOTHI,
B3sATOM B W30BITKe, BbIACTWIOCH 1,344 51 cmecu ra3oB (H.y). PaccumraiitTe Maccy MCXOQHOW cMmecH U
MaccCOBbI€ JI0JIM BEUIECTB B HEMl.
5. JIyist TONKOPMKH KOMHATHBIX PACTE€HUN MCHOJIB3YEeTCS pacTBOp, B 1 M koToporo copepxutrca S 10-4
6opa. Onpenenute Maccy Terpadopara Harpus (Oypsl), HeoOXonuMyto 1j1s ipurotoBieHus 10 1 pacTBopa.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3k3amena (OIIK-1, OIIK-2)
1 cemecTp

1. OCHOBHBIC MOJIOXKEHHS ATOMHO-MOJICKYJIAPHOI'O YUCHUA. OCHOBHBIE XMMHYECKHUE MOHITHS —
9JICMCHT, aTOM, MOJICKYIIA. HpOCTBIe BCIICCTBA, AJUIOTPOIIH. CnoXKHBIE BEICCTBA, OTHOCHTCIIBbHBIC
ATOMHBIC U MOJICKYJISIPHBIC MAaCChI.

2. OCHOBHBIE 3aKOHBI XUMUH. B3aMOCBsI3b Macchl ¥ S)HEpruu. J[anbToHUIbI 1 OepTOUTH B, [ paHuTIbl
MIPUMEHEHHUS OCHOBHBIX 3aKOHOB XUMHH.
3. DKCHepruMeHTaIbHOE 000CHOBAHUE TIPEICTABICHUN 00 aTOME KaK CJI0KHOM CUCTEME: OTKPBITHE

aNeKTpoHa. Pali0akTHBHOCTH, OCHOBHBIE XapaKTepUCTUKHA-, b-, g- u3ayuyeHus. Moaens atoma TomcoHa.
Omeiter O.  Pesepdopmaa mo paccessuuto a-yactuil. [Imanerapnast Mojenp aroma, €e pa3BUTHE.
JlocTonHCTBa M HeOCTAaTKU Teopuu Pesepdopaa.

4. Teopus cBeTa u TuIaHeTapHasi MoJieNb aroma: ypaBHeHne M. [1nanka, kBaHThl. SIBneHue
dbotordexra, oObsicHeHue ero A. DitHmTeiHOM. KOpIycKyIsipHO-BOITHOBOW JTyalli3M H3Ty4eHUs,
JKCIIEpUMEHTaNIbHOE TToaTBepxkAcHUE (PpoTodddekt, mudpakius, nHTEpPEepeHIHS).

5. Teopus atomoB Bogopoaa H.bopa. Ucxonusie npencrasienus. [Toctynarel. O0bsicHeHNE
npotuBopeunit Teopun Pesephopaa H. bopom 06 ycroitunBocTr aroma, TMHEHYATOCTH CIIEKTPA.
JHocrtounctBa u Hefoctatku Teopun H. bopa. PazButue teopun 3ommepdensiom u 3eeMaHoM.

6. CriekTpanbHble cepuu AJi aToMa Bogopoaa. X pacueT u sSKCIepruMeHTaIbHOE MOATBEPKICHHUE.
dopmyIibl 15 pacuera pajanyca opOUThL, SHEPTHH IEKTPOHA, YACTOTHI U3TYUYECHHUSI.

7. [TepBoHauanbHbIC MPECTABICHUS KBAHTOBOM MEXAaHUKH: YpaBHEHUE Jie-bpoiiis;
KOPITYCKYJIIPHO-BOJTHOBOM JTyai3M dJICKTPOHA; IPUHITUIT HeonpeaeaeHHocTH B. TeizenOepra.

8. VYpasuenue D. llIpenunrepa. Ananus ypaBHeHus. BomHoBsie GpyHkiuu. [loHsTHE 00 37IEKTPOHHOM
o01ake ¥ TPaHUYHOM MOBEPXHOCTH.

9. KBaHTOBaHHOCTB Kak CIIE€ACTBUE BOJIHOBBIX CBOMCTB 31eKkTpoHa. KBaHTOBBIE uncna. Bua aromMHbIX
opOuTaneit: s, px,py,pz,dxy, dxz, dyz,dx2y2, dz2.

10. MHuorosnekTponHbie aroMbl. COBpeMEHHAsI MOJIENb 3JICKTPOHHOTO CTPOSHUS aToMa (TpH MPUHIIUTIA

3aceseHus JIEKTPOHaMU OpOuTaslel: MPUHIIMIT HAaUMEHbIIEeN SHepruy, npasuia KiieukoBckoro, NpuHIKI
[Taynwu, npaBuso ['ynna).

I1. [Tepuonnueckuii 3akoH J[.M1. Menneneesa u ctpoerue aroMa. OObsICHEHHE CYIITHOCTH
NEepUOJNYHOCTU Ha puMepax. CTpykTypa u popma NepuoJuuecKor CHCTEMBI..

12. PasBurtue u o6ocHOBaHMe nepuoarueckoro 3akona /I.11. MenaeneeBa. PeHTTeHOBCKHE CIIEKTPBI.
3axonbl Mo3snu, 3Hauenue. CoBpeMeHHast popMyIHpOBKa MEPUOJUUECKOTO 3aKOHA.

13. [epuonuueckue ¢pynkuuu. [loreHan HOHU3AIMH, CPOJICTBO K 3JICKTPOHY,
ANIEKTPOOTPULIATENBHOCTE. OTHOCUTENBHASI ANEKTPOOTPHULIATENBHOCTb.
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14. Pamuycel aroMOB 1 HOHOB (3 (EKTHBHbIE U OPOUTANIBHBIE), IEPHOINYECKAs CUCTEMA U
JIEKTPOHHOE CTPOEHUE aTOMa.

15. Crpoenue sapa atoma. [Iporonsl, HeUTpoHBI. [IpOTOHHO-HEUTPOHHASI MOZIEb CTPOEHHMSI aTOMA.

16. PannoaktuBHbIN pacnaz. [lepuon momypacnana. a-pacnai, b- pacmas, 3JIeKTPOHHBIN 3aXBar,
CIIOHTaHHOE JieneHue sapa. [IpaBuia cMenenusl.

17. Snepubie peakunn. cKkyccTBeHHAs! paIMOAaKTUBHOCTH. M30TOTIBI, H300apHI.

18. OcnoBubie npuHIHnbl Teopun BC. /IBa Mexanu3zma o0pa3oBaHus KOBAJIEHTHOH CBSI3H: 000011eHNIE
HECIAPEHHBIX 3JIEKTPOHOB U JOHOPHO-AKLEIITOPHBIA MEXaHU3M.

19. BanentHocTh XUMHUECKUX 37IEMEHTOB. BaneHTHOCTH ¢ mo3uniuu Teopun BC.

20. KonnuecTBeHHas xapakTepUCTUKAa XUMHYECKOM CBA3U: SHEPTHUS CBS3H, JJIMHA CBA3H.

21. Haceimaemocts. HampaBieHHOCTh KOBAJICHTHOM CBSI3U. S-,p- U d-CUMMETpPHSL.

22. [TonsipHOCTPH U MOJAPU3YEMOCTh KOBAJIEHTHOM CBSI3H. JIMMOJBbHBIM MOMEHT CBS3U. [{MTIONBHBIN
MOMEHT MHOTOaTOMHOM MOJIEKYJIBI.

23. ['mGpuan3aiys aTOMHBIX OpOUTAICH U TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ. [IpocTeinne THIIBI
rudpuan3anuu: sp, sp2, sp3, sp3d, sp3d2. ['mbpuanu3aius ¢ yuacTueM HETOACICHHBIX 3JICKTPOHHBIX Tap.
24. Teopust MmonekysipHbIX opouTtaneir. OcHoBHBIE TPUHITUITEI MeToa MO. CBsA3BIBAIOIIHE U

pazpeixssitoniue MO. [TocnenoBarenbHOCTh yBenuueHus 3Hepru MO. KpatHocTh cBsi3u. 3aBUCUMOCTh
XapaKTepUCTHK CBSI3M OT Xapakrepa 3anojgneHuss MO.

25. OObsicHeHHE CBOIMCTB BEIIECTB, 00pPa30BaHHBIX TOMO- U TE€TEPOSAICPHBIMU MOJIEKYJIaMU JIEMEHTOB
1-ro u 2-ro nepuoaoB Ha ocHoBe MeToaa MO.

26. Honnas cBsi3p. CBoiicTBa HOHHOM cBs3U. [lonsipuzyemMocTs.

27. Meramnueckas cBsi3b. JlaTh CpaBHUTENbHYIO XapakTepucTuKy MC 1 KOBaJ€HTHOM CBSI3U.
XuMmudeckue U pU3ndyecKrue CBOMCTBA BEIIECTB C METAJUIMYECKUM TUIIOM CBS3H.

28. Mexmonekynsipasie Ban-nep-BaanbcoBbl cBsizn. OpreHTAlMOHHOE B3aMMOJICHCTBHE.
Nunykumnonnslit 3¢ dekt. lucnepcnoHHOe B3aUMOICHCTBHE.

29. Bonoponnas cBsi3b: BHYTpHU- U MexMoJeKylsipHast. OObsICHEHHE aHOMAJIBHBIX CBOMCTB BOJIBI.
30. OcHOBHBIE TIOJI0KEHUS KOOPANHALIMOHHOM TeopuH. HoMeHKI1aTypa KOMIUIEKCHBIX COEUHEHUI.
XapaKkTepuUCTUKAa OCHOBHBIX KJIACCOB KOMILJIEKCHBIX CO€AUHEHUN. M30MepHs KOMIIJIEKCHBIX COCUHEHUN.
31. HoHun3anus KOMIUIEKCHBIX COCIMHEHUN. YCTOMYUBOCTh KOMIUIEKCOB B pacTBopax. Peakuuu ¢
y4acTHeM KOMIUIEKCHBIX COEAMHEHUH.

32. XuUMHUUYECKasi CBA3b B KOMIUIEKCHBIX COeIMHEHUSIX. OCHOBHBIE TEOPUHU.

33. Xumunyeckas KuHeThka. CKopoCcTh XUMUYECKON peakiu. DakTopbl, BIUSIONIME Ha CKOPOCTb.
3akoH AercTByrOmMX Macc. [Topsaok peakuuu. MonekyaspHOCTb.

34. 3aBHCUMOCTh CKOPOCTH PEAKIIMM OT TEeMIEPaTypbl. JHEPrUs AKTUBAIIMU. AKTUBHBIA KOMILJIEKC.

DneMEHTapHBIN aKT XUMHUECKON peakinu. MeXaHu3Mbl XUMHUECKUX peaKIui (poCThie, paaIuKalbHbIE,
HWOHHBIC).

35. Karanus. PasHoBuaHocTH kaTtannu3a. MexaHu3M KaTaJIUTHUECKOrO JeHCTBUS.

36. OO6parumble 1 HeOOpaTUMbIE XUMUUYECKUE PEAKIIUA. XUMHUECKOe paBHOBecHe. KoHcTaHnTa
paBHOBECHS.

37. Cwmemenne xumudeckoro papHoBecus. [Ipunnuntle-Illatense.

38. [onsarue o repmonunamuke. Tepmoaunamuueckue GyHkuuu. [lepBoe Havano TepMOIMHAMUKY.

CrannapTHble SHTaIBIINN 00pa3oBaHus. 3aKkoH l'ecca U CIeICTBHS U3 HETO.

39. Bropoe Hauano TepMOIMHAMUKH. DHTPONHS U H300apHO-U30TEPMUYECKHM moTeHuan. Mx pacyer.
Posb sHTaNBNUIHOTO U SHTPONMUITHOTO (PAKTOPOB B HAPABIEHHOCTH MPOLIECCOB MPH Pa3IUIHBIX
YCIIOBUSIX.

40. PactBopsl. Kitaccudukanus. Teopus pactBopoB. ConbBathl (ruapatsl). PactBopumocts. Kpusbie
PacTBOPUMOCTH.

41. CniocoObI BeIpaXeHUsT KOHIICHTPAIIMH PaCTBOPOB.

42. Teopus anexrponutudeckoi nucconuanuu C. Appennyca. Koncranra qucconuanuy, CTeneHb

Jucconuanuu, ux CBA3b. CTyrICH‘-I&TBIfI XapaKTep NOHU3AIIUN MHOTOOCHOBHBIX KHUCJIOT U OCHOBAHMUIA.
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43. CunbHble anekTponuTsl. Kaxkymascs crenenp aucconuanui AKTUBHOCTh. Koaddumment
akTuBHOCTH. MlOHHas cuiia pacTBopa.

44. Mexanusm guccouuanuu (pacTBOPEHUs).

45. Noununzanus Boasl. MoHHOE npousBeaeHue Boabl. Bogoponnslii mokasaresnb. Ero
AKCIEPUMEHTAJILHOE OMPEeNIEHUE U POJIb B XUMUYECKHUX M OMOJIOTHYECKUX Mpolieccax.

46. [IpousBeneHne pacCTBOPUMOCTH. YCIOBHSI 00Opa30BaHUs U PACTBOPEHUS 0CaIKOB. MIOHHBIC peaKiuu
B pacTBOpax.

47. ['maponus coneit, ero Mmexanu3m. OOpaTUMBII 1 HEOOpAaTUMBIN THAPOIH3. PazmuyHbie ciydan

ruaponusa. Peakuus cpenbl B pactBopax coyieil. CTeneHb U KOHCTaHTa rujiposn3a. CMeleHne paBHOBECHUS
TUIPOJIN3a.

48. Kucnotsl, ocHoBanust u conu B cBete TOJ[. CoBpeMeHHbIE TEOpUN KUCIOT U OCHOBaHUIA.

49, DJNIEKTPOXMMHUYECKHE TTpoIiecCchl. BO3HMKHOBEHME CKayKa MOTEHIMaia Ha 3JIeKTpoie. BomopoaHerit
anektpona. HopManbHbie 37eKTpoAHbIE NOTeHIMANbI. P HanpsokeHuid. ['anbBaHYECKHE JTIEMEHTHI.

50. OnekTpoinun3. 3akoHbl Dapajiest. INEKTPOIU3 PACIIABOB M BOAHBIX PACTBOPOB KUCIIOT, IIEIOYEH 1
couneil. [IpakTrueckoe 3HaYEHUE IEKTPOIU3A.

51. Knaccudukanus okucauTeT»HO-BOCCTAHOBUTEIBHBIX TTpoiieccoB. Poik cpenst B mpoTekanuu OB

peakuuii. Baxkueiimue okucnurenu u BocctanoButenu. Cocrasnenue OB peakiuii METOI0OM 3JIEKTPOHHOTO
OaylaHca ¥ HOHHO-3JIEKTPOHHBIM MeToaoM. HampasnerHocts OBP.

52. Koppo3us meTtamnoB. XUMHAYECKas, HIEKTPOXUMHUUECKas KOppo3usl. OKUCINTENN JENOISPU3aTOPHI.
3amuTa METamioB OT KOPPO3HH.

3 cemecTp
1. Bonopox: pactipocTpaneHue B pUPOJIe, U3OTOMHBIA COCTAB, MOJI0KEHUE B IEPUOIHYECKOM
CUCTEME, METObI OTyUYeHUs, PU3NUECKUE U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE.
2. bunaphble coequHeHs BOAOPOAA: HOHHBIE THIPHU/IbI, METAJUIONOJ00HBIE THAPUIbI, KOBAJICHTHBIE

ruapubl. Boma: XxapakTepucTika XUMUYECKUX U MEKMOJICKYIISIPHBIX CBS3EH, 0COOCHHOCTH (PU3HUECKUX
CBOWCTB BOJIbI [10 CPABHEHUIO C BOJIOPOJIHBIMH COCTMHEHUAMH S, Se u Te, Xumudeckue cBorcTna. Tspkenas
BoAa. MeTO/Ibl OYMCTKHU MTPUPOTHON BOBI.

3. bnaroponusie ra3el: HCTOPUS OTKPHITUA, (PU3HUECKHE U XUMUYECKHE CBOICTBA, IPUMEHEHHUE.
CoennHeHus 61aropoIHBIX T'a30B: MOJyYeHHE, CBOMCTBA, IPUMEHEHHUE.
4. OO6mras xapakTepuCTHKa aTOMOB U ITPOCTHIX BEIIECTB rajJoreHoB. Baxkuel e npupoaHbie

COEIMHEHHMS rajJoreHoB. MeTo/ibl MosTy4eHrs CBOOOIHBIX raioreHoB. du3nyueckre U XMMUYECKHE CBOMCTBA
rasioreHoB. [Ipumenenue. OcobeHHOCTH XUMUU QTOpa. ['aI0reHOBOIOPOAHBIE KUCIOTHI: OTyUYEHHE,
CBONCTBa, NpUMeHeHHe. KpaTkas XapakTepucTUKa BaXKHEUIIINX rajJOr€HUI0B METAJIOB.

5. Oxcuibl, KHCIOPOJCOAEPIKAIME KUCIOTHI XJ10pa, OpoMa ¥ MOAa U UX COJIU: MOIy4EHHeE,
KHCJIOTHBIE U OKUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA, IPAKTUYECKOE UCITOJIb30BAaHUE.
HuTepranonaHsle COCIUHEHMS.

6. OO0mast XxapaKTepUCTHKA IIEMEHTOB OA moarpymnmsl. BakHeimye npupoaHbie COeAMHEHUS
XanbKoreHoB. CTpoeHHe MOJIEKYI U CTPOCHHUE MPOCTHIX BEIIECTB PA3IMYHBIX aJUIOTPOITHBIX (POpM.
Kucnopon: xumudeckas cBsi3b ¢ no3uiuii MetonoB BC u MO, napamaraetusm, crocoObl MoTydeHus,
¢du3nvecKre 1 XuMHYECKUEe CBOMCTBA, TpuMeHeHne. OKCUIbI: Ki1acCu(pUKaIMs, METOIbI OTYYCHNUS,
cBoiicTa. [lepoxcua Bonoposaa u nepokcuabl Metaiios. O30H.

7. Cepa: ajioTporusi, HaX0XA€HUE B IPUPOJIE, OTYYESHUE B CBOOOTHOM COCTOSHUH, (PU3NYECKHE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHNE. BoopoiHble coeMHEHNs Cepbl, CeJIeHa U TEJUIypa: MOJIy4YeHuE,
YCTOMYUBOCTD, PU3UOIOTUYECKOE IEHCTBHE, KUCIIOTHO-OCHOBHBIE I OKUCIIUTEIIEHO-BOCCTAHOBUTEIbHbIC
coticTBa. Cynb(uasl 1 MOMUCYIb(UAB METAIIIOB.

8. Coenunenus cepsl, cesieHa u temtypa (+4) (OKCHabl, KUCTOTHI U UX COJIM): MOIYyUYEHUE,
XUMUYECKHUE CBOMCTBA, U3MEHEHUE CBOMCTB IIPU IIEPEXOAE OT CEPBI K TeIULypy. THOCEpHAas KUCI0Ta U
trocynbdarel. CoOeIMHEHHS CEePBI, CeeHa U TeJutypa (+6) (OKCHIBI, KUCIIOTHI ¥ HX COJIH): BHYTPEHHEE
CTPOEHUE, AJUIOTPOIUS CEPHOTO aHTUAPUAA, IIOJyUYEHUE, CBOMCTBA U IPAKTUUYECKOE 3HAUCHUE.
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9. CepHas KHCI0Ta: CTPOEHUE MOJIEKYJIbI, METO/bI TPOMBIILIIIEHHOT'O MOIY4YEeHHUs], CBO MCTBa
KOHIIEHTPUPOBAHHOM U pa30aBiieHHON KUCIoThl. OneyM U nupocepHas Kuciota. Kparkas XxapakTepucTika
BaXHEHIIMX cynb(aroB. HancepHas kuciora u nepcyab@arsl: MoJyYeHne, OKUCIUTEIbHbBIE CBOWCTRA,
CTpoeHue MoJeKyll. [IoTuTHOHOBBIE KMCIIOTHI.

10. OOm1ast xapakTepuCcTHKA 3MIeMeHTOB SA noarpymnmnsl. CTpoeHHne NpocThIX BemecTB. CpaBHUTENbHAS
XapaKTepUCTUKA UX CBOUCTB. CKIIOHHOCTh K 00pa30BaHUIO MOJIUMEPHBIX (OpM. A30T: XUMUYECKas CBA3b B
MOJIEKYJIE a30Ta, PEaKIMOHHAas CIIOCOOHOCTh B MOJIEKYJISIPHON M aTOMapHOH dopmax, hpuzndeckue u
XMMHUYECKHE CBOMCTBA, I0JIy4eHHE U puMeHeHue. dukcanus a3oTa U3 Bo31yXa.

I1. AMMHAaK: CTPOCHUE MOJIEKYJI, TS PMOAMHAMHUKA U TEXHOJIOTHS MIPOMBIIIJICHHOTO CUHTE3a, 00JIACTH
IIPUMEHEHHUS, PEAKIIUU IPUCOEINHEHUS, 3aMEIlleHUs U oKucieHus. Comu aMMOHNSA. AMMUHOKOMILIEKCHI.
Kunkuit aMMuak Kak pacTBoputenb. M3sMeHeHne pU3nueckux U XUMUYECKHX CBOMCTB B PsiLy
aMMMaK-BUCMYTHUH (TEMIIEpaTyp IJIaBICHUS U KUTICHHS, TS PMUUECKON YCTOWYMBOCTH, PACTBOPUMOCTH,
CKJIOHHOCTH K PEaKIHsIM IPUCOETNHEHUS, BOCCTAHOBUTEIIBHBIX CBOMCTB).

12. I'mapasus, rupoKcUIaMuH U a30TUCTOBOJOPOIHAS KUCIIOTA: CTPOEHUE MOJIEKYII, METO/IbI
IIOJTyYEHUs1, KUCIIOTHO-OCHOBHBIE CBOMCTBA, OKUCIUTEIbHO-BOCTAHOBUTEIILHBIE CBOMCTBA, IPUMEHEHHUE UX
CaMUX U UX IIPOU3BOAHBIX.

13. Oxkcunp! azota (I, 11, II1, IV, V): cTpoeHre MoseKkys, OTHOIICHHUE K BOJIE, IIIEJI0OUaM,
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIEC CBOMCTBA, MPUHIUITBI [TOJTy4Y€HHUs, TOKCUYHOCTD, BIUSHUE Ha
OKpYyXarolryto cpeny. TepmoauHaMuka peakiuu cuaTe3a okcua azota (I1) u3 mpocThix BemiecTs.
A3oTHCTast KUCJIOTa U HUTPUTHI: CTPOSHHE MOJIEKYJIBI U HUTPUT-UOHA, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA, TOKCHYHOCTb.

14. A30THasl KUCJIOTa: CTPOEHUE MOJIEKYJIbI KUCJIOTHI U HUTPAT-UOHA, OKUCIUTEIBHBIE CBOMCTBA
KOHIICHTPUPOBAHHOM U pa30aBICHHON a30THOM KUCIOTHI. B3anmoseicTBre ¢ MeTTalaMi U HEeMeTaJlJIaMHU.
JlaGopaTopHbie 1 MPOMBIIIIIICHHBIE METO/IBI TIOYYEeHHsI a30THON KUCIIOTHL. L{apckas Boaka. [Ipumenenue
A30THOM KUCJIOTHI. A30THBIC yIO0OpPEHUSI.

15. Kucnopoacoaepsxkamue kucioTsl hocdopa u ux conu. DocopHoBaTrCTas KUCIOTA U
runodocurel. Docdopucras kuciora u Gochutel. Mera-, nu(rmupo-)- 1 noaudocPopHbIe KUCTOTH U UX
conu. OprodocdopHas kuciora u ee coiau. CTpoeHHe MOJIEKy KUcaoT pocdopa, uX OCHOBHOCTh H
OKHCJIUTEIFHO-BOCCTAHOBHUTEINIbHBIE CBOMCTBA. [lomydenue oprodocdopHoit kucnorel. Ee npumenenue.
dopdopusie ynodbpenus. [Ipoctoii cynepdocdar. JIpoitHoii cenepdocdar. [Ipenunurar. @ochoputHas
Myka. Cmenrannabie ynoopenus. AMMmodoc. Azodocka.

16. Oxcuipl, TagoreHuas! 1 cynbduas pocdopa, MBIIIbIKA, CypbMbl U BUCMYTa: 0COOCHHOCTH
CTPOEHHSI, OTHOIICHHUE K BOJIE, KUCIIOTaM M IIefio4aM, IPUHIHIIbI nosydeHust. OCOOCHHOCTH THAPOIN3a
ranoreHu0B. ['anorenunsl azora. Xnopuasl Gochopa (111, V). Mx ruaponus. CoeauneHus a3ora u
docdopa ¢ meramutamu. ['mapoxeuast Mblbska, cypsMsl (111, V) u Bucmyrta (I11). Meta- 1 opTohopMBI.
Kuc10THO-0CHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OCOOEHHOCTH THAPOIIHM3a CONei
CYpbMBbI U BUCMYTA.

17. OO6mas xapakTepucTHKa IEMEHTOB 4A TOArpyIIbL. ['epMaHuii U €ro aHAJIOTH: X
pacnpocTpaHeHue, cBoiicTBa U npuMeHeHue. CoequHeHNs repMaHus, 0J0Ba U cBUHIA. CIylaBbl 010Ba U
cBuHIA. KNCIIOTHO-OCHOBHBIE U OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCHIOB. VX oTHOIIEHHE K
BOJIE, KMCJIOTaM, IesiodaM. OOIie MpUHIMIIBI TOJTyYeHUs. [ mapokcu sl repManusi, onosa, ceuaia (11, IV).
OtHOcUTENbHAS YCTOMYHUBOCTD.

18. XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB AMEMEHTOB 4A moArpynisl. x peakiimoHHas
crocoOHOCTh. OKUCIUTENFHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIEHUS K KUCIIOPOY, METallJIaM, BOJIE,
KHCIoTaM U 1enodaM. GopMbl HAXOXKIEHUS 3JIEMEHTOB B Iipupoe. [IpuHIUIbI TOTyYeHHs TPOCTHIX
BeulecTB. [I[puMeHeHne npocThIX BEIIECTB. YTOJb KaK TOILTUBO U aJICOPOEHT.

19. Oxkcun yrepona (I1). Xumuueckas cBsi3b B Mosiekyiie ¢ nozunuii Teopuit BC u MO. [Tonyuenue.
BoccranoBurenbHbie cBolicTBa. Peakiuu npucoenuuenus. Kapoonwmnsl metamioB. @ocred. TOkcHIHOCTH
okcuaa yrepoza (II). O6mactu mpakTHUeCKOTO MPUMEHEHHS.
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20. Oxcup yrmepona (IV). Crpoenue monekyinbl. OTHOLIEHUE K BOJE, ienodaM. [lonyuenue.
IIpuMeHeHue. BinsgHue yImekuceIoro ra3a Ha OKpyKarollyro Cpely. YrojabHasl KMCJIOTa U €€ COJH.
CTpoeHne MOJIeKyIbl yroJdbHOM KHCIOTH U KapOoHaT-noHa. CBoiicTBa KucinoThl. KaboHaTsl,
THPOKapOOHATHI, OCHOBHBIE KapOoHaThl. OCOOEHHOCTH OCAXIECHHS TPYIHOPACTBOPUMBIX KapOOHATOB U3
BOJIHBIX PacTBOPOB. TepMmuueckast yCTOHYMBOCTh KapOoHaToB. [IpuMeHeHue.
21. Oxcun kpemHuus (IV), ocobenHocTr ero cTpoeHus, amopdHas U Kpuctanueckas popma. Ksapir.
KBapuesoe crexiio. OTHOIIEHHE TUOKCUAA KPEMHUS K BOJIe, KUCIIOTaM, 1enodaM. IlepeBon B pacTBopuMble
coenuHeHus. KpeMHueBble kucinorsl. OpTokpeMHueEBask KUcaoTa. I1onMKpeMHUEBBIE KUCIIOTHI.
Ocobennoctu ux crpoenus. [lomyuenue. 30mu v renu KpeMHUEBBIX KUCTOT. Cunnkarenb. CHUITUKarensb Kak
aJICOpOCHT.
22. Conu kpeMHUEBBIX KUCIOT. OpTO-, ME€Ta-, HOIUCUIMKATBI. AJIFOMOCUINKATHI. MIcKycCTBEHHBIE
cuwinkarel. Crekna. CocTaB U nostydeHue npocroro crekia. Kpucrammmsanus crexon. CUTaIbL.
CrexnoBonokHa u crekinotkanu. Lleonutsl. [lement. Bspkyiue Bemiectna.

23. Coenunenus ymepona ¢ a3oroM. [{lnanosonopon. [luanoBomopoanas kucinota. [{luanuasl.
[{naHu1-nOHBI KaK JIUTAH]Ibl KOMIIJIEKCHBIX COSAMHEHUAX. [ uaponn3 nuanuaoB. TOKCHYHOCTh
IMAHOBOZIOPOJa U IMaHuA0B. PonanoBogoposa. PomanoBogopoanas kuciora. Poganuasl. Pomanua-nonsl
KaK JIMTaHIbl B KOMIUICKCHBIX COSINHEHUSIX.

24. O06mas xapakTepucTukKa MeMeHToB 3A monrpymnisl. bop: amiorponus, CBOMCTBA M MPUMEHEHHE.
Bonoponnbie coennaenust 6opa. bopHbie KUCIOTHI M MIX COJIM. ATTIOMUHHA HETO COCTUHEHUS:
pacrpocTpaHeHHe, MOTyYeHne, CBOMCTBA U IPUMEHEHHUE. DIEMEHTHI MOATPYIIHI TAJIIUS U UX COCTUHEHUS:
MOJIyYeHHUE, CBOMCTBA M IPUMCHEHHE.

25. OO0mras xapakTepuCTHKA AIEMEHTOB 2A MOArpyIbl. beprnii, Marauii, meaouyHo3eMeTbHbIe
METaJIJIbl U UX COCIMHEHHUSI: pacTIpOCTpaHEHUE B IPUPOJIE, IMOTyUeHUE U CBOMCTBA. Kanmbiuii 1 ero
coeauHeHus. JKecTKOCTh BOJIbI, €€ onpeesieHne u yctpanenue. M3pects, nemeHt. [Ipumenenue
COEIMHEHHI 3JIEMEHTOB 2A TOATPYIIIHI.

26. OO6mas xapakrepuctuka neMeHToB 1A monrpynmsl. [llenounsie MeTamIbl U M UX COCTUHEHUS
pacnpocTpaHeHHe B IPUPOJIE, TOJTyYeHHE, CBOWCTBA U MpuMeHeHue. [IpoMblieHHOe oTyuyeHue
KayCTHYECKOW COMIbI M MUTHEBOM COBI. [ MAPOIN3 CONE METOYHBIX METAIIIOB CJIA0BIX KHCIIOT.

27. OO0mas xapakTepucTHKa seMeHToB 1b noarpynmnel. Menp 1 ee coeIMHEHHs: paclpoCTPaHEHHUE B
MIPHUPOJIE, MONyICHHE, CBOMCTBA U puMeHeHue. CepeOpo U 30J10TO: pacIpOCTPAaHEHHE B TIPUPOJIE, CBOHCTBA
u npuMenenue. CoequHeHNs cepedpa U 30710Ta.

28. OO6mas xapakrepuctuka anemMeHToB 2b moarpynmel. [{uHk 1 ero coequHEHUs: pacIpOCTPaHEHHE B
MpUpPOJIE, MOTYyUYECHUE, CBOMCTBA U IPUMEHEeHUE. KaaMuii U pTyTh: pacClipoCTpaHEHHUE B IPUPOJIE,
MoJTyuyeHue, CBOMCTBA U npuMeHeHune. CoeIMHEeHUs KaaMus U pTyTH.

29. OO6mas xapakTepucTuka sneMeHToB 3b noarpymnmnbl. CKaHIMA U €T0 COSAMHEHUS:
pacrpocTpaHeHUe B IPUPOJIE, OJIyUEHUE, CBOMCTBA U IPUMEHEHHE.

30. CewmeiicTBa TaHTAaHUJOB U aKTUHUAOB. O0IIKE CBOMCTBA AIeMeHTOB. JlaHTaHOUAHOE CkaThe. YpaH
Y TOpUI: HaXOXKJICHHUE B IPUPOJIE, TOJTyUeHHE, CBOWCTBA U IPUMEHEHHUE.

Tunosble 3aaanua as 3x3amena (OIIK-1, OIIK-2)
1. Beruucnute pH pactBopa ¢ Mmosnsipaoit konuenTparueit NaOH 0,002 M, npu = 1.

2. Paccuurars, ckonbko MUILTHIUTPOB 30 %- HOrO pacTBOpa cosiHOM KUCIOTHI (p = 1,15 r/mir) He0OXoaUMO
115t ipurotoBienus 2 1 0,5 M pactBopa.

3. Haitnure Lp(PbBr2) npu 25°C, ecnu pacTBOpUMOCTH COJM TPH ATOW Temmeparype paBHa 1,3210-2
MOJIB/JI.

4. Kakue nmpomyKThl MOTYT OBITh TIOJy4eHbI ipu B3aumoaeicTBun KMnO4 u K2SO3? Kakue dhakTopsr
BJIMSIIOT Ha MpOTeKaHue peakiuu? Hanummre ypaBHEHUS! COOTBETCTBYIOLIUX PEAKIUH.

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenriu
TOCTYKCHHSI pe3YJIBTaTa)
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OIIK-1

«OTIIMYHO»

JIeMOHCTPUPYET BBICOKUM YPOBEHb 3HAaHHs TEOPUHU HEOPTraHUYECKOU
xuMuu.CrocobeH  TUIaHUPOBAaTh ~ XMMUYECKHH  SKCIIEPHUMEHT,
IIPOTHO3MPOBAaTh  PE3YJIbTaThl  3KCIIEPpUMEHTA.AHAIU3UPYET U
UHTEPIPETUPYET MOJIyUYEHHBIE 3KCIIEPUMEHTANIbHBIE JaHHblE. OTBET
[IOCTPOEH JIOTUYHO, Marepuall U3JIaraeTcs 4eTKO, SICHO, XOPOLIMM
SI3bIKOM, apT'yMEHTUPOBAHO.

(85 - 100 6aoB) OIIK-2

YMeeT BBIOpaTh ~ METOAWKY TPOBEACHHS  JKCIICPUMEHTA B
COOTBETCTBHM C TOCTABJICHHBIMH 3ajJa4aMH. Ha BBICOKOM YpOBHE
BJIQJICET TCXHUKOW OKCIECPUMEHTa; MPHUEMAMH  BBITTOJHCHHS
OKCIIEPUMEHTAa TI0 3aJlaHHOW JMOO BBIOPAHHON  METOMMKE.
CobOmromaeT mpaBmwia O€30MaCHOTO OOpaIieHHs C XUMHYECKUMU
BEIIECTBAMH, MPUOOPaMH U 00OPYTOBaAHHEM

OIIK-1

«Xopomo»

JIeMOHCTpPUpPYET  IOCTAaTOYHBIM  yPOBEHb  TEOPETHYECKUX U
NPAaKTUYECKUX  3HAHUM,  BlaJeeT  HaBBIKAMH  OOBSCHEHUS
B3aUMOCBS3U OCHOBHBIX IIOHATHI U BEJIWYUH, IPUMEHEHHUE 3aKOHOB
B BOKHEUIIINX IIPAKTUYECCKUX IIPUIOKCHUAX;

OTBeT NOCTPOEH JOTMYHO, MaTEpUa U3J1aracTCsi XOPOILIUM SI3bIKOM.

(70 - 84 6amoB) OIIK-2

He BoO3HHKaeT TpyZHOCTEH TIpU BBIIOJHEHUH JKCIEPUMEHTA,
OCYILIECTBIISIET KOPPEKTHBIN aHanm3 HaOII0IaeMbIX
3aKOHOMEpHOCTel. B ocHOBHOM coOmionaeT mpaBuiia Ge301acHOro
oOpamieHuss C XMMUYECKMMM BEIEeCTBaMH, TNpuOOpaMu u
000pyIOBaHUEM.

OIlK-1 JleMoHCTpHUpyeT HE JOCTATOYHBIN YpOBEHB 3HaHU’
(U3NKO-XUMUYECKUX OCHOB HEOPraHWYECKOM XMMHUU U OCHOBHBIX
CBOWCTB XMMHUECKUX JIEMEHTOB 1 00pa3yeMbIX MU COCTUHEHHH.
HeyBepenHo ompenenser B3aUMOCBA3b OCHOBHBIX TOHATHH U
BEJIMYMH, TPUMEHUMOCTH KOHKPETHBIX SBJICHUN, CBOMCTB BELIECTB U
HX COCIMHEHUI Ha ITPAKTHUKE.
«yzxc;lz)neggogmenmo» OTBeTr He Bcerga JIOTUYHO BBICTPOEH, BOIMPOCHI, 3a7aBaeMble
(50- aJu10s) MPEToIaBaTeIeM, BHI3bIBAIOT 3aTPYIHEHHUS
OIlK-2 JleMOHCTpUpYeT  yAOBICTBOPUTEIHLHOE  BIAJCHHE  TEXHHUKOM
HKCIIEPUMEHTA, aHAIN3 HAOII0MaeMbIX 3aKOHOMEPHOCTEH BBI3BIBAIOT
TpyaHocTd. B ocHOBHOM coOmromaer mpaBwiia 0e30MacHOrO
oOpamieHnss ¢ XMMHUYECKUMH BEIIECTBAMM, IOMYCKAaeT OIIMOKHU B
pabote ¢ mpubopamMu U 000pyITOBaHUEM
OIlK-1 He opuentupyercs B 0a30BBIX TEOPETHUYECKHX  BOMPOCAX
HEOPraHUYECKOW XUMUHU.
He Moxer npuUMEHUTb TEOPHUIO Ul aHalIu3a KOHKPETHOHN
IIPAKTUYECKOM CUTyaLUU.
«HEYIOBJICTBOPUTCIBHOY HeraBI/IJIbHO OTBCHYACT Ha  IMOCTABJICHHBIC  BOIIPOCHI  HJIN
(menee 50 6anoB) 3aTPYAHSETCSA C OTBETOM
OIIK-2 JleMoHCTpUpyeT cllabo€ W HEYMeJIoe BIIaJICHUE  TEXHHKOM

JKCTIepUMeHTa. JloycKaeT CyIIecTBEHHBIE OMMOKU B OOpaIieHUH C
XMMHAYECKUMH BEIIECTBAMHU, HE yMeeT oOpamarbes ¢ mpudopamMu u
o0opyIoBaHUEM

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:

[Mpuctynas K W3y4eHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuciuiumHabl (PIT[]), xotopas ompezaenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.



Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

80



- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Vraii SI.A. OGmas u HeopraHuueckas XuMus : yue0. sl CTEJCHTOB BY30B. - 5-€ U3/., cTep.. - M.: Boicm.
k., 2007. - 527 c.

2. AxmeroB H.C. OOmass 1 HeopraHuueckas XuMus : y4eO. uis cTyd. By3oB. - M3m. 7-e, crep.. - M.:
Bricmiag mkoaa, 2008. - 743 c.

3. Anexuna, O. B., Ypsaauukos, A. A., YpsaaaukoBa, M. H. JlabopatopHblii pakKTUKYM [0 HEOPTaHUYECKOM
xumun. B 2 gactax. Y.1. Ou3uko-XxuMHUECKHEe OCHOBHI : y4eOHO-MeTronudeckoe nmocoome. - 2026-07-15;
JlaGopaTopHbIii MIPAKTUKYM 1O HeopraHuueckod xumuu. B 2 gactax. Y.l1. Ou3nko-XUMHUYECKHE OCHOB. -

Tam60B: TamOoBckuii rocymapcTBeHHbli yHuBepcuteT umenu I[.P. Jlepxkasuna, 2020. - 98 c. - Teker :
snextpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/109754.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Anexuna O.B. Heopranuueckass XuMusi: BOIIPOCHI U 3a/1aHus : yued nmocodue : B 2 4.. - Tam60B: [M3aar.
nom TT'Y um. I'P. [lepkaBuna], 2013

2. I'muaka H.JL. O6mas xumus : yuyeOHUK Juis OakanaBpoB. - 18-e u3z., mepepad. u gorm.. - M.: FOpaiir,
2012. - 898 c.

3. Burgoposuu B.1., T'openkun U.U., [To3nuskoB A.Il. U30paHHbIe I71aBbl HEOPraHMYECKOH XUMUH : YueO.
nocoOue ayst CTyq. By30B. - Tam6oB: M3n-so TT'Y, 2001. - 175 c.

6.3 Meroauueckue pa3paboTKH:

1. Anexuna O.B. I'mnpomnus coneit : meton. pexkom. s cry. cner. 020100- "Xumus". - Tam60B: U3a-Bo
TT'Y, 2007. - 28 c.
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6.4 VHble NCTOUHMKMU:

1. UuTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

2. yueOHBIC MaTepHaIbl Ha caiiTe Xumuaeckoro (axkyiasrera MI'Y - http://www.chem.msu.su/rus/chemistry
3. Xumudeckas SJHIUKIIONEeIUs Ha caiite « XuMHK.py» - http://www.xumuk.ru/encyklopedia/

4. YHUBEpCHUTETCKasE OMOIMOTEeKA OHJIAlH: AIEKTPOHHO-O0MOIMoTeYHas cuctema - http:// www.biblioclub.ru

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npogdeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMBbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM MAJsl TNPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTALMH, TEKYLIEr0 KOHTPOJSA U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U MTOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHOIN TEXHUKOH ¢ BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jl5ig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TIOCKA).

JIMneH3uoHHOE U CBOOOJHO paclpoCcTpaHsIeMoe IPOrpaMMHOE 00eCIIeueHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonansusiii moc 2007

7-Zip 9.20

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuorexka Poccuiickoit akamemun  ecrectBozHanus. —  URL:
https://www.monographies.ru

2. ONEeKTpOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. VYuuBepcurerckas  OuOnuoTreka  OHJAMH:  3JEeKTpOoHHO-OMOnMoreunas cucrema. — URL:
https://biblioclub.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



