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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:

- OpraHU3allMOHHO-YIIPABICHYECKUI

- 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




MU AL L RGP A DIV
CBS3U 2 516
1 | AHanmuTyeckas + | +
XUMUS
2 | buoxumus +
3 | dusznyeckass XuMHS + |+ |+
4 | duzndeckre METOIbI +
HCCIICIOBAHUS

OIIK-2 CnocobeH mnpoBOIUTH C COOMIONEHHEM HOPM TEXHUKH O€30MacHOCTH
XMUMUYECKUI HKCIIEPUMEHT, BKJIIOYas CHHTE3, aHAJIM3, U3yYCHHE CTPYKTYpPBl M CBOWCTB
BEIIECTB U MaTepUAJIOB, UCCIECAOBAHHUE MIPOIIECCOB C UX YYaCTHEM

Ne HaumenoBanue ®dopma
n/m JMCIATUINH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CeMCCTp)
CBA3N 3 4 5 6
1 [AnranmuTHaeckas + | +
XAMUS
2 {O3HaKkoMHUTEIbHAS +
MIPaKTUKa
3|Oprannueckast XUMHs + | +
4 |TexHoyioruueckas +
MIPaKTHKa
5 [ XuMHUYeCKUH aHaIn3 +
MIPUPOJHBIX OOBEKTOB

2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

HuctumimHa «Heopranudeckass XUMHUsD» OTHOCHUTCS K 0Osi3aTenbHOM yactu ydyeOHoro mmiana OIl mo
HanpasneHuto noarorosku 04.03.01 - Xumus.

Hucuunmnunna «Heopranmyeckass XuMus» u3ydaercs B 1, 2 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.006eM gucrumuinHsel: 11 3.€.
Oumnas: 11 3.e.

Bun yueOHo# paboTh (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHMILIHHBI 396
KonrakTHast pabora 240
Jlexmmm (JIextmm) 80
JlaGoparopnsie (J1ab. pab.) 80
[Tpaktuueckue (IIpakr. pab.) 80
CamocrostenbHas pabota (CP) 84
DK3aMeH 72
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoMU DOpMBI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. |pab.




[0]ofo]oO]

1 cemectp

1 OcHoBHBIE Brimonnenue u
XUMHYECKHE 3aImmTa
MIOHATUSA U 2 18 (2| 4 1a00paTOPHBIX
CTEXHOMETPUYECKHE pabor.
3aKOHBI

2 Crpoenue aroma 4 i 4|6 PaGora Ha

ceMuHape

3 [lepuonnueckuit PaGora Ha
3aKOH. 4 4|6 CeMUHape;
[Tepuognueckue i Konnoksuywm (Tema
byHKIIH 2-3)

4 XuMHYeCKas CBA3b. paboTa Ha ceMuHape
MexmonekynsapHoe | 6 - 6 | 6
B3aUMOJICHCTBUE

5 KomnuiekcHeie BelnonHenue u
COETUHEHUS 3aIuTa

4 |4 |4 ]| 4 1a00paTOPHBIX
pabot; Kommoksuym
(Tema 4-5)

6 DHepreTuka Brinonnenue u
XHMHECKHX sl a ol 4 3aIuTa
peakiuit J1a00paTOPHBIX

pabor

7 CxopocTh peakiuii. Brinonnenue u
XHUMHUECKOE >l a2 6 3aInTa
paBHOBeCHE J1a00paTOPHBIX

pabor

8 PactBopsl. Teopus Brinmonnenue u
AIEKTPOITUTUYECKOU 3ammTa
IIUCCOLINAIIAN 4 8 4 6 J1a00paTOPHBIX

pabort; Pemenne
3aj1a4y

9 OKHCIUTENBHO-BOCC BelnonHenue u
TaHOBUTEJIbHbBIE 4le6lale 3aIuTa
TIPOIIECCHI J1a00paTOPHBIX

pabor
2 ceMecTp

10 Bognopon. p- Brimonnenue u
anemeHThl VII-IVA 3armTa
rpymi. DIeMEHThI n1abopaTopHBIX
VIIIA rpynmnst. pabor;

16116116 | 12 KoHTponbHBIii cpe3
- KOJIJIOKBUYM

BOJIOPOJ. DIIEMEHTHI
7A u 6A, 4A u 5SA
MOATPYII U UX
COCAUHCHUA




11 p-OJIEMEHTHI Brinonnenue u
[II-rpynmer. 3ammra
s-OnemeHTsl [-11 16 [ 16 | 16 | 12 1a00paTOPHBIX
rpym. pabort; Pemenue
3aa4y

12 d-Dnements [-VIII Brimonaenue u

rpym. f-21eMeHTsI 3aIuTa

1a00paTOPHBIX

pabor;

16 | 16 | 16 | 12 |KoHTposbHBIi cpe3-

KOJUIOKBHYM
«DIIEMEHTHI
MOOOYHBIX
TOJTPYTIID»

Tema 1. OcHOBHBbIE XUMHY€ECKHE MOHATHS U cTexuomerpuuyeckue 3akonbl (OIIK-1)
Jlexknus.

OcHoBHbIE NOHATUSA XUMHUHU. AToM. Monekyna. XumMudeckuil 31eMeHT. M30TONHBIM cOCTaB XMMHUYECKHUX
aneMeHToB. [IpocToe U ciioKHOE BEIEeCTBO. XMMHUECKUI YKBUBAJICHT.

OCHOBHBIE THUIBI CTPYKTYp HEOPraHMYECKUX COEAMHEHHH. (OCHOBHBIE CTEXMOMETPUYECKUE 3aKOHBI.
Hecrexuomerpuueckue COeIMHEHUS

IIpakTH4eckoe 3aHATHE.
Pemenue 3a1a4 u ynpaskHeHHui.
Coaep:xanue:
1. Momb. DKBHUBAJIEHT, YKBUBAJICHTHLIC MAaCCHI.
2. I'a30BbIC 3aKOHBI.
3. OnpenesieHUE aTOMHBIX U MOJIEKYJISIPHBIX Macc
4. Xumugeckue GopMyJbl, paciyeT Mo XUMUIECKUM (HOpMyIaM U ypaBHEHUSIM
TumnoBble 3a1aHUA:
1.OnpenennTs 4uciIio MOJb SKBUBAJICHTOB MeTailia, coaepsxkaiierocs B 40 r Ca.

2. TpexBajeHTHBII 3JIeMEHT o00Opa3zyeTr okcup, conepxkammii 68,90 % wmac. kucnopoma. Beraucnuth
MOJISIPHYIO MacCy SKBHBAJIEHTA 3JIEMEHTa U Ha3BaTh AJIEMEHT.

4. Ha BoccTraHoBieHue 7,2 T okcuaa norpedoBanocs 2,24 1 BOAOPOAA, H3MEPEHHOTO Npu H.y. Paccuurarp
MOJISIPHBIE MacChl KBUBAJICHTOB OKCHJIa U METaJla.

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

[enb paboThI — OCBOEHUE MPOCTEUIINX CITOCOOOB OYMCTKH BEIIECTB: (PUIBTPOBaHMUS, IEPETOHKH, BOSTOHKH
U TIepEeKPUCTAITU3ALINN.

Conep:kanue.

OmnpIT 1. YcTanoBieHHE COAepKaHUS KPUCTAIUTU3AIMOHHON BOABI B KPUCTAIUIOTHAPATaX U UX GpopMyi
OmnpiT 2. OnpeAenieHne MacCoBOM 101U XJIOPUIA HAaTPUS B €T0 CMECH C TTIECKOM.

JlabopaTtopHasi paboral.2. OuncTKAa PAaCTBOPHMBIX COJIei METOAOM MePEeKPHCTAIN3ANNT

OmnpiT. OuncTKa XJI0pUa Kalus OT nmpuMecH xjopuaa sxenesa (111).

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

HGHB pa60T1>1 — 3HAKOMCTBO C HpOCTCfIH.IHM OKCNICPUMCHTAJIbHBIM METOAOM OIPCACICHUA SKBUBAJICHTHOU U
ATOMHOM MacCChl JJIEMEHTA.



JlaGopatopnas pa6ora 1.4. Onpenenenne 0THOCHTEIbLHONH MOJIEKYISIPHOH MacChl OKCHA YIUIepoAa
av).

Lenb paboThI — OCBOCHUE METOAOB OIPEACIICHHUS MOJIIPHOI Macchl Ta3000pa3HOTO BEIIECTBA HA IIPUMEpPE
yIoekucioro rasa (okcuaa yriepona (IV)).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1) TloaroroBka K TEKyIeMy KOHTPOIIO, TPOpadboTaTh TEOPETUIESCKUI MaTepHall: KOHCIIEKThI JIEKIIUH,
PEKOMEHIyEMYIO JTUTEPATYPY.
2) MmoAroTOBUTH AOKJIAJA (MPE3EHTALMI0) OT JMIA BBIAAIOIIMXCA YYEHBIX-XMUMHUKOB O COJACPKAHUSA HUX
SKCIIEPUMEHTOB U BaXKHEUIINX OTKPBITHHA

3) TeCT 11 CAMOKOHTPOJISl TUIIOBBIE BOIIPOCHI TECTA!

1. Kakue 3Ha4eHUs TEMIIEPATYPBI U JaBJIE€HHUS COOTBETCTBYIOT HOPMaJIbHBIM YCIOBHSM Ul I'a30B
(a) t=25°C, P =760 mm.pT.CT;

(6)t=0°C,P=1,013 105 Ila;

(B) t=0°C, P =760 MmM.pT.CT;

(r)t=25°C,P=1,013 105I1a

2. MaccoBoe 4MciI0 aToMa MOKa3bIBaET. . .

(a) maccy aroma B a.e.m; (0) 3apsz sapa; (B) YUCIO MMPOTOHOB M HEUTPOHOB; (I') OTHOCUTEIBHYIO aTOMHYIO
Maccy.

3. M30TONBI OTJIMYAKOTCA T1O:

(a) uMcry HEUTPOHOB;

(6) 3apsany siapa;

(B) uuCIly 3JIE€KTPOHOB;

(T) HUYEM HE OTIIMYAIOTCS APYT OT JIpyTa.

Tema 2. Ctpoenue aroma (OIIK-1)
Jlekuus.

CocraB sgpa aroma. M3orombsl m m300apbel. PamnoakTuBHBIC 37€MEHTHI W WX pacnaa. MckyccTBeHHas
paanoakTUBHOCTH. [IoHATHE O AAEPHBIX peakuusx. DHeprusl aTOMHOTO sijipa U ee ucroib3oBanue. [lonsatue
0 paIualMOHHO-XUMHUYECKUX peakuusx. OcoOEHHOCTH XMMHMH DPaJIMOAKTHUBHBIX 3J1eMEHTOB. Peakuuu c
y4acTHEM MEUEHBIX aTOMOB.

Hctopus pa3Butus npeacTaBiIeHH 0 CTpoeHuH atoMa. Teopus bopa.
BonnoBas Teopus ctpoeHus aroma. J[BOWCTBEHHAs IPUPOAA MEKTPOHA. [IpUHIUIT HEOIIPEIEIEHHOCTH.

[TonsiTie 00 AMEKTPOHHOM OOMaKe. DJIEKTPOHHAS IIOTHOCTh. PanuanbHOE pacmpeneneHue 3IeKTPOHHOM
IUIOTHOCTH OKOJIO siipa aroMa BOAOPOAAa B OCHOBHOM U BO30Y)KII€HHOM cocTosiHUAX. [loHATHe 0 pamuyce
aroma. KBaHTOBbIE yMClla KaK XapaKTEpUCTHUKU COCTOSHHS DJEKTPOHA B aTome. s-, p-, d-, f-31eKTpoHsbI.
[TonsTHSA: SHEPreTHUECKU ypOBEHb, MOMYPOBEHb, IEKTPOHHBINA CIIOW, AJIEKTPOHHAs 000J0YKa, aTOMHAas
opoutans (AO). Ilpunnun Ilaynmm u eMKoCTh 37eKTpOHHBIX obomodek. [lpaBuno XyHma u TOpSIOK
3aI0JIHEHUS aTOMHBIX opOuTaneil. CTpoeHue AEeKTPOHHBIX 000JI0UeK aTOMOB 3JIEMEHTOB.

[Tonsatue 06 >3dexkTUBHOM 3apsie Aapa aroMa. DKpaHUPOBAHUE 3aps/ia IEKTPOHAMH.
IIpakTnyeckoe 3aHsATHE.

1. Pemenue 3a1a4 u ynpaxHeHUH

[IpuMeps! TUIIOBBIX 3aAaHUIL:

1. Hanummre >nekTpoHHYI0 opMmyny atoma TexHenus. CKOJIBKO 3JIEKTPOHOB HAXOMUTCS Ha d-OLypOBHE
IIPEIIOCIIETHETO MEKTPOHHOTO ciosi? K kakoMy 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS DIIEMEHT?

2. CTpyKTYpbI MOCIEIHETO CII0S KAaKUX AIEMEHTOB M300paxkeHsl: a) 2s22p3; 6) 3s23pl; B) 3d54s2; 1) 5527

3. Haiitu uyncio opburainei, onpeaeaeHHOe CISAYIONINM dHepreTHIecKkuM coctosiaueM: St, 2s, 3d, 4p.
OmnpenenuTh MAaKCUMAIBHOE YUCIIO AIEKTPOHOB, XapaKTEPH3YIOIIUXCS STHMHU YHEPTETHUECKUMHU
COCTOSTHUSIMH.

2. Cemunap «CTpoeHHE aToMa



1. 1300pa3uTh 3MEKTPOHHOE CTPOCHUE aTOMa € TIOPSIIKOBBIM HOMepoM Ne_ (BOTIPOC ISl KaXJI0TO
CTYJIEHTA MO 3aJJaHUI0 IPEN01aBaTels).

2. DKCnepuMEHTaIbHOE 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 JIEKTPOHA, PaAMOAKTUBHOCTH.

3. Mogens aroma Tomcona. OnbiTel Pezepdopaa no paccesnuto a-yactuil. [ImanerapHas Mopess atoma, ee
pazBurue. M300pa3uts Mozens atoma 1o Pezepdopay ¢ mopsinkoBeiM HoMepoM Ne  (TI0 3aJ1aHUIO
IIPETOAABATES).

4. Teopus cBeTa U IJIaHETapHAst MOJICNIb aTOMa.:

a) ypaBHeHue M. [lnaHka, KBaHTHI.

0) seenne Gorodrddexra, 0ObICHEHHE eT0 DUHIITCHHOM;

B) KOPITyCKYJISIPHO-BOJIHOBOM Jyallu3M H3IIyUeHUs; SKCIEpUMEHTaNbHOE NoATBepkIAeHHE ((PoTorddexT,
mudpaxius, naTephepenius). KopmyckynspHo-BOIHOBON Jayanu3M (OTOHOB.

5. Teopus aroma Bomopoaa o H. bopy:

a) UCXOJHBIE MPE/ICTABICHHUS;

6) nocrynatsl H. bopa;

B) oOBsicHeHHEe mpoTuBopeunii Teopun Pesepdopna H. bopom 00 ycroitumBocTH aTtomMa, JTUHEHYATOCTH
CIEKTpA.

6. CriekTpajbpHbIE CepUH aTromMa Bojopoaa. Mx pacyuer u skcnepruMeHTAIbHOE OATBEPKACHUE. DOPMYITBI
IUIS pacueTa pajguyca OpOUTHI, SHEPTUU AJIEKTPOHA, YACTOTHI U3ITYUCHHUS.

7. HoctounctBa u Hepoctatku H. bopa. Pazsutue Teopun 3ommepdensaom u 3eeMaHoM.
8. IlepBoHauanbHbIE IPEACTABICHUS KBAHTOBON MEXAHUKHU:

a) ypaBHeHue nie bpoitns;

0) KOpIyCKYJISIPHO-BOJIHOBOM Jyaslu3M 3JIEKTPOHA;

B) IPUHIUTI HeonpeaeraeHHocTH B. TeitzenOepra.

9. Ypauenue 3. lllpenunrepa. Ananu3 ypaBHeHnus. Boinnosas gynkius. [lonstie 06 snexkTpoHHON 001ake
Y TPAaHUYHOH TIOBEPXHOCTH.
10. KBanroBsle yucna. [maBHOe 1 opOUTaIbHOE KBAHTOBOE YUCIIO.
11. MarautHO€ KBaHTOBOE 4K CI0. CIIUH AeKTpoHa. PU3NYECKUN CMBICI KBAHTOBBIX YHUCET.
12. Atromuble opOuTanu. Bua atoMHBIX opOHTaneil: s, px, py, pz, dxy, dxz, dx2-y2, dz2. Paguanbhoe
pacnpeeseHue 3JIE€KTPOHHON MIIOTHOCTH.
13. MHoroanektpoHHble aTroMbl. CoBpeMEHHasi MOAEIb 3JIEKTPOHHOIO CTPOEHHUS aToMa (TpH NpUHIUIA
3aceJIeHus JIEKTPOHaMU OpOuTallell: MPUHIMIT HauMeHbIIel suepruu, npunuun [laynu, [Ipasuno ['ynna).
[TpaBuna KneukoBckoro, 0ObsICHUTH Ha MIPUMEpaXx.
6. Ctpoenue sapa aroma. [Ipotonsl, HeUTpoHBI. [IpOTOHHO-HEUTPOHHAS MOZIENIb CTPOCHUS aToMa.
7. PannoaxtuBHblii pacnaa. Ilepuon momypacnaza. a- pacnan, B- pacnas, 371€KTPOHHBIN 3aXBaT,
CIIOHTaHHOE JienieHue saapa. [IpaBuiia cmemenus.
8. Snepubie peakuuu. VIcKyccTBeHHAash paJuOaKTUBHOCTb. MedyeHble aroMmbl, UX NpuMeHeHue. M3oromsl,
n300apHl.

JlaboparopHbie padoThbI.
He npenycmorpena

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITonroroBka k komtokBuyMy Nel «Ctpoenue aroma. I13 u I1C»
2. IlonroToBUTH OTBETHI HA BOIPOCHI:
2.1. Yto takoe arom? U3 yero on coctont? Yto Takoe maccoBoe 4uciao? UTo Takoe paaAu0aKTUBHOCTD U
nepuon nonypacnana? [Ipuenure npumep peakiuu paJuoakTUBHOIO paciajia.
2.2. YUTo Takoe KBAaHTOBBIE YKCJIA, KAKME 3HAYEHUS] OHM IPUHUMAIOT U KaKHUe€ CBOMCTBA OMPEACIISIIOT?

2.3. Naiite onpeaeneHre NOHATHIO «0pOuTaIby. KakuMu KBaHTOBBIMH YHCIIAMU OJTHOCTBIO OMPEACIACTCS
opOuTaNb U 3JEKTPOHBI HA HEW?



2.4. Kak uzMeHsieTcs OTHOCHUTENbHAs SHEPrusi opOuTaei, B ueM cMbIch npasuia KiieukoBckoro?

2.5. YUto onpenensiercs npuHuunoM [laynu u npasunamu Xynnaa? [IpuBeaure 31eKTpOHHYIO
koHurypanuto S, Cr, Ge, Br, Rb, Ti3+, Fe3+, P3+, HauniHas oT mpeamecTByOmero 6J1aropoJHoro rasa.

3. Tect g caMOKOHTPOJIA.
Tunossle BOIIPOCHI TECTA:

1) Kakoe MakcumanbHOE YHCII0 AJIEKTPOHOB MOXKET COIEPKATh aTOM B DJIEKTPOHHOM CJIO€ C TJIABHBIM
KBaHTOBEIM YMCJIOM N = 4

(a) 16

(6) 8

(B) 32

(r) 4

2). Kaxkoli momypoBeHb 3aMoIHAETCS B aTOMax MOCIIe OTypOBHS 58
(a) 5p

(0) 4d

() 5f

(r) 3p

3. B xakom U3 ciry4yaeB opOUTaIH EPEUHCIICHBI B TOPSAKE YMEHBIICHUS UX SHEPTrUu?
(a) 3s, 3p, 3d

(6) 2s, 2p, 2d

() 4d, 4p, 4s

(r) 5s, 5p, 5d

Tema 3. Ilepunonnueckuii 3axkoH. Ilepunognyeckue pynknuun (OIIK-1)
Jlexknus.

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema. OcoOEHHOCTH 3allONHEHHS AJIEKTPOHAMHM ATOMHBIX
opOurtaneii 1 GopMHUpOBaHHE MEPUOAOB. S-, pP-, d-, f-3MEMEHTBI U UX PACIONIOKEHUE B MEPUOAMYECKOM
cucreme. ['pynmsl. Ilepuonbl. [maBHble W moOOYHBIE MOATPYMIBL. [paHUIBI NEPUOAMYECKON CHCTEMBI.
Paznuunbie hopMbl TAOIUI] TIEPHOIUIECKON CUCTEMBI.

[lepuonnyHocTh cBOMCTB aToMOB. Pannycel aromMoB 1 MoHOB. MoHM3amonHble noTeHuansl. CpoicTBo K
anekTpoHy. IloHsTHEe 00 3MEKTPOOTPULIATEILHOCTH 3JeMEHTOB. [lepHOAMYHOCTh XMMHUYECKHX CBONCTB
3JIEMEHTOB, MMPOCTHIX BEIECTB U XUMHUYECKUX COCITMHEHUMU.

IIpakTnyeckoe 3ansATHE.
1.Pemienue 3a1a4 U ynpaxHeHUH.
[IpuMep TUIOBBIX 3aJaHUI.
1. B cooTBeTCTBHM C BAPUAHTOM 3aJaHus JUIsl 3JIeMeHTa (110 3aJaHUI0 MPEno1aBaTes):
- OMpENIENTUTE MECTO AJIEMEHTa B neproanueckoi cucteme . . MeHeneeBa u Ha30BUTE AJIEMEHT;
- 3aMUIIUTE TMOJHYIO IEKTPOHHYIO (POPMYITY aTOMa U OTPEACITUTE IICKTPOHHOE CEMEHCTBO IEMEHTA;

- M300pa3uTe SHEPreTHUECKYI0 IuarpamMmy pacloOKEHHUS SJIEKTPOHOB IO YpPOBHSM U MOAYPOBHAM U
OTIpE/IETTUTE BCE BOBMOXKHBIE CTEIIEHU OKHCIICHUS DJIEMEHTA;

- HanumuTe (GOPMYJIBI OKCHUIOB W THAPOKCHUIIOB JJIEMEHTA U OXapaKTEpU3YHTE MX KHCIOTHO-OCHOBHBIC
CBOICTBA;

- TaliTe CPaBHUTENIbHYIO XapaKTEPUCTUKY (PU3NYECKUX U XUMHUUYECKUX CBOIMCTB MPOCTHIX BEIIECTB.

2. YKa)KI/ITe, Kak B 3aJaHHOM pAdy O3JICMCHTOB B COOTBCTCTBUU C BAapHUAaHTOM 3aJlaHUSA HU3MCHSAIOTCA
(YBCHI/I‘II/IBaIOTCSI, YMCHBIIAIOTCS WA HC I/I3MGHSIIOTC$I)Z

- 3apsj sipa aToMa;
- YUCJIO BaJICHTHBIX 3JIEKTPOHOB, B TOM UHCJI€ HECTTAPEHHBIX IEKTPOHOB;

- YUCJIO SHEPT€TUYECKUX YPOBHEN;

- paanyc aroma;

- DHEprusl MOHU3ALMH U SHEPTHs CPOJCTBA K 3JIEKTPOHY;

- OD0 (oTHOCHTENBbHAS ANEKTPOOTPHUIATEIBHOCTD) U CIIOCOOHOCTH MPUHUMATh IEKTPOHBL;



- METAJUINYECKHUC U HEMETAIINYSCKHIE CBOMCTBA;

- OKHCJIUTEIFHO-BOCCTAHOBUTEILHBIE CBOMCTBA;

- BbICHIaA IMOJIOXKUTCJIbHAsA CTCIICHb OKUCJICHUA,

- GopMyJIBI OKCHJIOB U UX KUCIIOTHO-OCHOBHOM XapakTep;

- (hopMyIBI COOTBETCTBYIOIIMX TMIAPOKCHIOB U UX KUCIOTHO-OCHOBHOM XapakTep.

2. Cemunap «Ilepuonnyeckuii 3akoH u nepuoaudeckas cucrema JI.. Menneseesa».

Bomnpocskl k ceMuHapy.

1. ITepuonnueckutii 3axon JI.11. Menneneesa u ctpoenne aroma. OObsICHEHUE CYIITHOCTH MIEPUOTUIHOCTH HA
npuMepax.

2. PazButne u o6ocHOBaHME niepuoandeckoro 3akona /.M. MenneneeBa. PeHTreHOBCKHE CIIEKTPHI. 3aKOH
Mo3snu, ero 3HaueHrne. CoBpeMeHHasi pOpMYTUPOBKA MEPHUOIUICCKOTO 3aKOHA.

3. [lepuonnueckue ¢pyHkiuu. [loTeHnman noHU3amum, 3IEKTPOHHOE CTPOCHUE aToMa, IIEPUOINICCKUN
3aKOH.

4. CpoacTBO K AMEKTPOHY. DNEKTPOOTPUIATETLHOCTh. OTHOCUTEbHAS AIEKTPOOTPULIATEIIbHOCTb.

5. Papnycel atoMoB 1 HOHOB (3(p(peKTHBHBIE U OPOUTANIEHBIE), IEPUOJUYECKAsl CHCTEMA U AIICKTPOHHOE
CTPOCHHE aTOMA.

JlaboparopHbie padoThbI.
He npenycmorpena

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IToaroroBka k xkomwtokBuymy Ne. 1 «Crpoenue aroma. 113 u I1C»
2.Tect nj1st CAMOKOHTPOJIA.
TunoBble BONPOCHI:
1) Vkaxxute pusnyeckuii cMbIC HOMepa rpyTIIbl
(2) oH paBeH YKCITy PHEPTETUIECKUX YPOBHEH B aTOME
(6) yka3biBaeT o0I1iee YUCIIO JICKTPOHOB B aTOME
(B) yKa3bIBaeT YMCIIO 3JIEKTPOHOB, KOTOPBIE MOTYT y4acTBOBAaTh B 00pa30BaHUN XUMUUYECKUX CBSI3Ei
(T) XapakTepu3yeT CloCOOHOCTh OT/IaBaTh M MPUHUMATH AIIEKTPOHBI
2) Kak paamyc atoMa BIusieT Ha CBSA3b BHEITHUX JIEKTPOHOB C SIAPOM?
(a) He BhUsIET
(6) yem GompbIIe paguyc aToMa, TeM ciaadee yaep KUBAIOTCS BHEIITHUE IICKTPOHBI
(B) uem OoblIe paguyc aToMa, TEM CHIIbHEE YIEePKUBAIOTCSI BHEITHUE DJICKTPOHBI
() paguyc aToma BIUSIET HA CBA3b BHEIIHUX 3JIEKTPOHOB C SPOM TOJIBKO Y d — 37IeMEHTOB
3) B oqHOM niepuosie HaXoaATCs JIEMEHTHI. . .
(2) co CXOMHBIMU XUMHUYECKUMH CBOMCTBAMHU
(0) c onMHAKOBOM PHEPTUEH HOHU3AIIUU
(B) C OMMHAKOBBIM CPOJICTBOM K AJICKTPOHY
(T) C OIMHAKOBBIM YKCIIOM SHEPIeTUUECKUX YPOBHEH

Tema 4. Xumunueckas cBsizb. Mexmosiekyasipaoe szanmoaeiicreue (OIIK-1)
Jlekumus.

OcHOBHbIE OCOOEHHOCTH XMMHUYECKOTO B3aUMOAECHCTBHS M MEXaHHU3M OOpa30BaHUS XUMHYECKOH CBS3H.
HacpimaemocTs 1 HanmpaBJIIEHHOCTh XMMHUYECKOM CBA3U. KBaHTOBOMEXaHMYECKas TPAKTOBKA MEXaHHM3Ma
0o0pa30BaHUs CBA3HM B MOJIEKYJIE BOIOPO/A.

OCHOBHBIE THUIBI XMMUYECKOM CBSI3M: KOBAJICHTHAsl, MOHHas, MeTayndyeckas. OCHOBHbBIEC MOJIOKECHUS
teopun BaneHTHbIX cBsizel (BC). OcobGeHHOCTH 00pa3oBaHUs CBS3C€H MO JOHOPHO-AKIENTOPHOMY
MexaHu3My. MHOTOLIEHTPOBAasi CBS3b.
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BaneHTHOCTh XMMHMUYECKMX 3JeMEHTOB. KOOpAMHAIIMOHHOE YHCIIO XMMHUYECKM CBSI3aHHOIO aroma Kak
XapaKTEpPUCTHKA, JOMOJIHAMOIAsA BaJeHTHOCTh. OAMHOYHBIE M KpaTHble CBs3u. |- u []-cBs3m -
Pa3HOBUAHOCTU KOBAJIEHTHBIX U MOJISIPHBIX CBsi3el. KonnuecTBEHHbIE XapaKTEPUCTUKY XMMHUUECKUX CBA3EH
(MopsAnOK, PHEprus, JUIMHA, BAJCHTHBIM YTOJ, CTENEHb MOHHOCTH). D(PQPEKTHBHBIC 3apsabl XUMHUECKU
CBSI3aHHBIX aTOMOB U CTENEHb MOHHOCTU CBS3H. J{MMOJBHBIN MOMEHT cBsizu. KoHuenmust ruGpuausanuu
aTOMHBIX OpOWTaneil M MNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJd M HMOHOB. BimsiHMe OTTalKuBaHUS
ANIEKTPOHHBIX Map Ha MPOCTPAHCTBEHHYIO KOH(PUTYPAIIIO MOJICKYI.
Jlokanu3oBaHHBIE M [1€JOKAJIN30BaHHbIE CBA3U. Jlenokanus3anus [ |-3E€KTPOHHOM INIOTHOCTH B MOJIEKYIIE
OeH3ona, rpaduTe, HOHAX KUCIOPOACOACPKAIINX HEOPTaHMYECKUX KUCIIOT.
Teopus wmonexymsapusix opoOutaneit (MO). OcHoBuble monoxkeHuss Teopun MO. DHepreTudeckas
nuarpamma. CesispiBatomve U paspeixisitome MO. Dnepretnueckue auarpammbsl MO 1ByXaTOMHBIX
MOJIEKYJI IEMEHTOB 2-ro nepuoza. [ |- u [| -MO. OTHocuTeNnbHasg yCTOMUMBOCTD JBYXaTOMHBIX MOJIEKYN U
COOTBETCTBYIOLIMX NOHOB. CpaBHenue Teopuii BC u MO.
Cunsl  Ban-gep-Baanbca. OpueHTallMOHHOE, WHAYKIMOHHOE M JUCIEPCUOHHOE B3aUMOJEHCTBUS.
BonoponHas cBs3b.
Kpucrannuueckoe coctosHue BemiecTBa. PakTopbl, ONPEENAIOIINE TEMIEPATYpy IJIaBICHUS HOHHBIX,
aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJJIOB.
3aBUCUMOCTDh  (PU3MUYECKUX CBOMCTB BEIIECTB C  MOJEKYIAPHOH CTPYKTYpoil OT  Xapakrepa
MEXMOJIEKYJISIPHOTO B3auMoZecTBUs. TemmepaTypbl IUIaBICHUS M KUIIEHHS B psAax BEIIECTB CXOMHOIO
cocraBa, OOpa30BaHHBIX O3JIEMEHTAMH OAHOM moxarpymmbl. TernoTsl (a3oBBIX MEpexonoB. BriusHue
BOJIOPOJTHOM CBSI3U HA (PU3NYECKHE CBOMCTBA BEIICCTB C MOJICKYISIPHOU CTPYKTypoit. Obmue ocobeHHOCTH
($U3NYEeCKUX CBOMCTB MOJICKYJISIPHBIX KPUCTAJUIOB B CPABHEHUU C HOHHBIMH M aTOMHBIMU KPUCTAJJIAMH.
IIpakTH4eckoe 3aHATHE.
Cemunap «Xumunueckasi cBsizb. BajieHTHOCTBY.

1. OCHOBHBIE XapaKTEpPUCTUKH XUMHUYECKOM CBA3M: JIMHA, DHEPrUs, HAIpPaBICHHOCTb, MOJSPHOCTb U
MOJIAPU3YEMOCTh. THUIIBI XUMUYECKOM CBSI3H, UX KpaTKasl XapaKTepUCTHKA.

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

3. OObsCHEHHE HACHIIIIAEMOCTH KOBaJCHTHOM cBs3U. KparHocTh cBsi3H. JIOHOPHO-aKIIENTOPHBIN MEXaHU3M
00pa3oBaHUs KOBAaJICHTHOM CBSI3H.

4. HanpaBneHHOCTh KOBAJICHTHOM CBSI3U. S-, p- U d-CHUMMETpHsI IEPEKPHIBAHMUS.

5. 'mOpuau3zanust aToMHbIX opouTaneid. CBA3b MEXIY CTPYKTYpO MOJIEKYI M TUIIOM THOPUAM3ALINY.

6. BaleHTHOCTh XUMHUUYECKHX AJIEMEHTOB. Pa3BuTHE MOHATHS BAJICHTHOCTU. Pa3nyHble TPaKTOBKH
BaJIecHTHOCTHU. BanmentHocTs ¢ mo3unuii Teopun BC. BaneHTtHOCTS 8, p, d, f- 3nemenToB. [locTosiHHas u
NepeMeHHas BaJ€HTHOCTh. [[oHSATHE 0 BaJICHTHOM M KOOPAMHAIIMOHHOW HACBIIIEHHOCTH. BaneHTHOCTD 1
CTETICHb OKHUCJICHUSI.

7. Henocrarku metona BC u ocHOBHEBIE mToIoxkeHUs MeToga MO.

8. Tumsr MO. [locrienoBaTenbHOCTh YBEIUUYEHUS SHEPTHH MOJIEKYISIpHBIX opOuTaneil. KpaTHOCTb 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 cpaBHeHuu ¢ N2), NO (B cpaBuenun ¢ NO+ u NO-) u CN- (B cpaBHEHUHU C
CN).

12. TlodsipHOCTP M TOJSAPU3YEMOCTb CBSA3HU. JIMIOJNBHBII MOMEHT CBSI3M M MOJIEKYJIBI B IIEJIOM.
DNEeKTPOOTPULATEIBHOCTD AIEMEHTOB.

13. Jlokanu3oBaHHBIE M JAEIOKAJIM30BAaHHBIE CBS3U. Tpex- M MHOIOLIEHTPOBBIE CBA3M. Jlenmokanuzanus
ANIEKTPOHHOHM IUIOTHOCTH B MOJIEKyile OeH30ia, rpadure, HOHAX KUCIOPOJACOAEPIKAIIMX HEOPTaHUUECKUX
kuciotr (KHK). IlpocTpancTBeHHass KOHPUrypamus MOJEKYl 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. Bomopoanasi cBs3b. MexMouneKyssipHble cuiibl Ban-nep-Baanbca. 3aBUCHMOCTD (PU3NYECKHX CBOMCTB
BELIECTB OT XapaKTepa MEXMOJIEKYISIPHOTO B3aUMOACHCTBHSI.
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JlaboparopHbie padoThbI.
He npenycmorpena
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. [ToaroToBka K KOJUJIOKBUYMY « XMMHUYeCKas CBSA3b. BalleHTHOCTHY, UCTIONB3YS JIEKIIMH, PEKOMEHIYEMYO

JTUTEPATYDY.
2. IloaroroBka KOHCIIEKTA IO TeMe: MeTayutnuecKasi CBI3b.

3. Tect ansa caMOKOHTpOIIsL. TUIOBBIE BOIIPOCHI

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

(a) PMEKTPOCTATUIECKOTO MPUTSKCHUS PA3THYHO 3apsHKEHHBIX YACTHI]

(6) oOmKX >MEKTPOHHBIX TTAP AaTOMOB

(B) B3aUMOJICHCTBHSI TOJIOKUTEIHHO U OTPHUIIATEIHHO 3aPSHKEHHBIX YaCTHUI

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

2) Ilpu 0O6pazoBaHUK XUMUYECKOM CBS3U 3JICKTPOHHAS TNIOTHOCTh MEXY B3aUMOJICHCTBYIOIIUMH
aTOMaMH. ..

(a) ymenbiaercs

(6) ncuezaer

(B) yBenMuuBaeTcs

(T) HE UBMEHSIETCS

3) Cpenu nepedrclIeHHBIX HIKE XUMUUYECKHX CBsi3el Hanbosee caboil sBrseTcs
(a) meTaimmyeckas

(6) nonnas

(B) KOBaJIGHTHAS

(r) BaHH — Jiep — BaaJibcOBa

Tema 5. Kommiekcubie coequnenns (OIIK-2)
Jlexknus.

KoopnuHaimoHHass ~ HEHACBIICHHOCTh  aTOMOB W BO3MOXHOCTH  00pa3oBaHHsl ~ KOMILIEKCHBIX
(KOOpIMHALIMOHHBIX) coeauHeHuid. CocCTaB KOMIUIEKCHBIX COCIMHEHHI. BHEWmHSs W BHYTpPEHHSS
KOOpIWHAIMOHHBIE cdepbl. KaTHoHHBIE, aHMOHHBIE H HEUTpaldbHBIE KOMIUIEKCH. HomeHkmarypa
KOMIIIEKCHBIX COCIMHCHUM.

Tunuunele KomiekcooOpaszoBarenn. DakTopsl, OMpenesIoNue CIOCOOHOCTh aTOMOB U MOHOB BBICTYIATh
B KauecTBe KoMIUlekcooOpas3oBatens. KoopamHanmuoHHOE 4YMCIIO KoMIUIekcooOpasoBatens. M3meHneHue
KOOPAVHALMOHHBIX YMCEJI aTOMOB JJIEMEHTOB II0 TIPYIIaM IIEpUOJUYECKON cucTeMbl. IlonoxeHue
AIIEMEHTOB - TUIIMYHBIX KOMIIEKCOOOpa3oBaTeseil B NepuoJHueCcKOr CHCTEME.

TunuaHbie JIUTaHAbI. cI)a.KTOpr, (1101 (AP 1.0)1185(§ CIIOCOOHOCTH MOJICKYJI U MOHOB BBICTYIIAaThb B Ka4YCCTBC
JJUTaHAO0B. MoHo- u NOJIMACHTATHBIC JIMT'aHABbI.

XuMHUUYEcKas CBsI3b B KOMIUIEKCHBIX COEAMHEHUSIX M OCOOEHHOCTH MX cTpoeHus. lIpoctpaHcTBeHHas
KOH(UTypalusi KOMIUIEKCHBIX HMOHOB. ['mOpuam3anusi aTOMHBIX OpOUTaneld KOMILIEKCOOoOpa3oBareist U
MPOCTPAHCTBEHHAs! KOH(PUTypaIHsi KOMIUIEKCHOTO HoHA. [IprMeHeHre KOMIUIEKCHBIX COSIMHEHUH.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3a1a4 v ynpaxHeHUM.
Conepxxanue:
1. Homenknarypa u knaccuduxanus KC.
2. PaBHOBECHE B pacTBOpax KOMIUIEKCHBIX COeIMHEHU. YcToiunBocTh KC.

3. Paccmotpure ¢ nomompbio Teopun BC ,TKIT u MMO kommuiekcsl (MO 3aJaHUI0 TpenofaBaTelis),
CpPaBHUTE UX CBOMCTBA.

Tunosnle 3a1aHUA:

1) Onpenenure, yeMy paBeH 3apsij KOMIUIEKCHOTO HOHA U CTENIEHb OKUCIIEHUS KOMIUIEKCO0oOpa3oBares B
CJIEYIOIIUX COCAMHEHUSX:

a)Mg[Cul4], 6) [Pd(NH3)4]S04, B) [Al(H20)5C1]Br2.
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2. Hanummmre hopMyibl CIEAYIONIMX KOMITJIEKCHBIX COEAMHEHHIMA:

a) terpanuaHoguammuHIiiatuHar (II) xamus, 6) muaUTpoTeTpaakBaamomuHus (II1) 6pomun. B orBere
YKa)KUTE 3apsi] KOMIUIEKCHOTO HOHA M KOOPAMHAITMOHHOE YHCIIO0 KOMIUIEKCOO0pa3oBaTeds.

3. CocTaBbTe KOOpAUHAMOHHYIO hopmyiny coequHeHust NiBr2-5NH3, eciiu koopuHAIIMOHHOE YHCIIO
KOMITJIEKCOOOpa3zoBartesisi paBHO 6. B oTBeTe ykaxuTe 3apsj KOMIUIEKCHOTO HOHA.

4) Ilo MeTomy BaJICHTHBIX CBSI3€H MPEICKAKUTE TUI THOPUIN3AIIMHA aTOMHBIX
opOuTaneit KoMIIeKcooOpa3oBaress i reOMETPHUECKYIO (hOpMY CIEAYIOUUX TUAMArHUTHBIX KOMIUIEKCOB:
a) karroH quammuHcepeopa(l), rerpanuanonnkkonat(I1)-uon
0) xaruon Terpadbpomodocdopa(V), rpunonomepkypar(ll)-non

JlaGopaTopHbie padoThbI.
JlabopaTopHas padora. «KomMniekcHbIe COeTUHEHUS»
[Tpubops! u mocyna. 1) Mepusiii nunusAp eMkocThio 10 mut. 2) lItatus ¢ mpodupkamu. 3) [openka.
Peakrtussbl. 1) unk. 2) Xmopua xpoma (II1) CrCI3 x 6H20 (kpucrasisr).
PactBopsl. 1) I'mapokcun natpust NaOH (2 H.). 2) AMMuak Bogusiid (2 H.). 3) A3otHas kucinora 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) Xnopun xenesa (III) FeC13
(0,5 n.). 9) Kenezoammonuiinsie kBacubl NH4Fe(SO4)2 (0,5 n.). 10) Moaun xanus KJ (maceim. u 0,1 H.).
11) T'ekcarmanodeppar (I11) kanusa K3[Fe(CN)6] (0,5 1.). 12) Poganug kanus KSCN (nacemm. u 0,5 H.). 13)
Xnopun kobanera (II) CoCI2 (0,5 n.). 14) Xmopun Harpus NaCl (2 #.). 15) Tuocynsdar Hatpus Na2S203
(1 n.). 16) Xmopun memau (IT) CuCl2 (0,5 u.). 18) Hurpar cepedpa AgNO3 (0,1 H.).
Conepxanue
1. O6pa3zoBaHue U TUCCONMALINS COSTUHEHUHN C KOMIUIEKCHBIM KATHOHOM
2. O6pa3oBaHKe U IUCCOLMALINS COETUHEHUS C KOMIUIEKCHBIM aHHOHOM.
3. Paznuune Mexay npoCThIMU U KOMIUIEKCHBIMU MOHaMU xene3a I11.
4. ITpoyHOCTbH M pa3pylICHUE KOMIUIEKCHBIX HOHOB.
5. Iucconuarnus ABOMHOM COMIH.
6. BiisiHue KOHIIEHTpaluy pacTBOpa Ha KOMILUIEKCOOOpa30BaHUE.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITonroroBka kK KOJUIOKBUYMY IO BOITPOCAM

1. OcHOBHBIE NONOKEHNS KOOPIUHALIMOHHON TEOpUH. XapaKTEPUCTHKA OCHOBHBIX KJIaCCOB KOMITJIEKCHBIX
coennHeHnii. HoMeHKI1aTypa KOMINUIEKCHBIX COCIMHEHUMN.

2. W3omepusi KOMIUIEKCHBIX COCIMHEHUM.

3. Aucconmanysi KOMIUIEKCHBIX coeIMHeHU. KoHCTaHTa HECTOMKOCTH KOMIUIEKCOB. [IprunHbI
00pa3oBaHUsI M pa3pylICHHs] KOMITJIEKCHBIX COSIUHEHUH.

4. XuMmu4deckas CBs3b B KOMIUIEKCHBIX coennHeHusX. OcHoBHBIE Teopun (Meton BC, TKIT, MMO).

5. Tubpuausanus aTOMHBIX OpOuTasell B KOMIIJIEKCHBIX coeMHEeHMsX. [IpocTpancTBeHHast KOH(UTypanus
KOMIUIEKCHBIX HOHOB.

2. Tect nyist camoKOHTpOJIsi. TUIOBBIE 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;

0) +1;

B) +2;

r)-1;

x) +3
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3. Kak na3piBaeTcs komiuiekcHoe coenunenue [Pt(NH3)6]Cl4
a) TeTpaxJopoTeTPaaMUHHOIIATHHA;
0) xmopuy rekcaaMuHHOMIATUHBI(IV);
B) TeTpaxiyioporekcaaMuHHO(IV) mmaTuHsr,
I') TeTpaxyiopuj rekcaaMmuHHoOIaTUHBI(I1V);

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

Xumuyeckas cuctemMa. BHyTpeHHssE SHeprust cucTteMbl. V3MeHeHWe BHYTPEHHEH OHHEpPruu B XOIE
XUMHUYECKHUX MPEBPALICHUI.

[Tonsitue 00 »sHTambruu. COOTHOLICHWE OHHTAJBIIMM W BHYTPEHHEH OSHEPruu CUCTEMBI. l3meHeHue
SHTANBIIMA B XOJI€ XUMHUYECKOro IMpeBpalleHus BemiecTB. 3akoH lecca. BiusHue Ttemmeparypbl Ha
BEJIMUMHY U3MEHEHUS SHTAIBIINY PEaKIUu.

[Tonatue o0 »sHTponuu. CraHmapTHas HHTPOINUS BelIeCTBA. 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.
CooTHomleHue n3MeHeHus Hepruu ['nooca M n3MEHEeHUH SHTAIBIUN U SHTPONUU cucTeMbl. CTaHmapTHas
sHeprus [ubbca oOpa3zoBanus BemecTBa. F3meHnenue osHeprum [ub0Oca XUMHYECKOH peaKIMH.
CooTHOIIEHHE BETMYNH U3MEHEHHs SHeprun [ m66ca 1 KOHCTaHThI PaBHOBECHS.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3a1a4 v ynpaxHeHUM.
Conepxxanue:
1. Tepmoxumuueckue pacueTsl. 3aKoH ['ecca u ero ciencTBus
2. HampaBnieHHe XUMUYECKUX PeaKIui. DHTPOIHS
3. DHTANBNUIHBIN 1 SHTpONUIHBIN (akTopsl. DHeprus [ m60ca
4. CBoOOHAs PHEPTHS U KOHCTAHTA PABHOBECHSI.
Tunossle 3a1aHuA:
1. Paccuunraiite AH0298 xumuueckoit peakunu Na20(t) + H20(x) — 2NaOH(T)

10 3HAUEHHSIM CTaHIAPTHBIX TEIUIOT 00pPa30BaHMs BEIIECTB . YKAKUTE TUIT PEaKIH (IK30- HIIN
SHIO0TEPMHUYECKAs).

2. Onpenenute, BO3MOXHO Jii pu 950C caMmomnpou3BoiibHOE MpoTekanue nporecca Na20O(t) + H20(kx) —
2NaOH(t). OTBeT 000CHY#TE, pacCUNTaB BEIMYNHY U3MEHEHHU dHeprun [ mb0ca nmpuaaHHOM TeMreparype.

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

JlaboparopHbie padoThbI.
JlaGopaTopHas padora. «TenmnoBbie 3pPpekTbl XUMHUUYECKHX PeaKIMID)
Omnpenenenue Tenja0Boi 3pPeKT peakuuu HeUTPAJIU3 AU,
PeaktuBbl: 1 M KuCIOTHI - comnsiHasg uinu azotHast u 1 M menoun - NaOH ninn KOH.
[TpuGopsI: YIPOIIEHHBIA KaJTOPUMETD.
Xona paboThl
1. YnopouieHHBI KaJlOpUMETp, COCTOUT M3 JABYX CTAaKaHOB: BHEHIHEro eMKocThio 250 — 300 mu u
BHYTpeHHEro eMKocThio 100 mu, KOpkoBOW mpoOku U TepmomeTpa ¢ aeneHusmMu Ha 0,1°. BuyTrpennuit
CTaKaH JJIsl YMEHBIICHHSI TeIUIO0Tauu TIOMEIICH Ha KOPKOBYIO TIPOOKY.
B3BecuTh BHYTpeHHHUH CTakaH KaJlopuMeTpa ¢ To4HOCTHIO 110 0,1 T (m1), 3aTemM HaMUTH B HETO U3 OIOPETKH
25 mn 1 M pactBopa KHCJIOTHI M MOMECTUTh CTakaH OOpaTHO B KajopuMmeTp. B apyroit cyxoil crakaH
HaJuTh U3 Oropetku 25 mut 1 M pactBopa 1mienoun.
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2. W3meputh TeMiieparypy pacTBopa KHUCIOTBI ¢ ToyHOCThiO 10 0,1°. Temmeparypy pacTBopa IIEI0YH
MOXHO HE M3MEpsTh, T.K. 00a pacTBOpa XpaHATCS B OJHOM KOMHATE M UMEIOT OAHY U Ty XK€ TeMIIepaTypy.
He BbiHMMAas U3 pacTBOpa KHCIOTHI TEPMOMETP, OBICTPO BBUIUTH PACTBOP ILIEIOYH B KUCIOTY. OCTOPOKHO
nepeMeIaTb pacTBOpP TEPMOMETpoM, HaOmiomas 3a HW3MEHEHueM Temreparypsl. Korga moBbleHue
TEMIIEPATyphl IPEKPATUTCS, OTMETUTh MAKCUMAJIbHYIO TEMIIEpAaTypy pacTBOpa.

3. Korzna pacTBop OXJIagUTCsl 10 KOMHAaTHOM TEMIIEpaTyphbl, B3BECUTh BHYTPEHHUI CTakaH KaJlOpUMETpa C
pacTBOpoM ¢ ToUHOCTHIO 10 0,1 r (m2).

®opma 3anmcu HaOMoAeHU 1 00paboTKa pe3yabTaToB

Macca BHyTpeHHero ctakaHa - ml (T); 06beM pacTBOpa KUCIOTH - VK (MJ1); 00bEM pacTBOpa MIEI0UH - VIII
(m); xoHmeHTpamuss KuciaoThl - Ck (Monbp/im); KoHmeHTpamus meiaoun - Cmr (MoJb/i); HavdaIbHAs
temmneparypa - t1 (°C); koneunast remmeparypa - t2 (°C); Macca BHyTPEHHETO CTakaHa C pacTBOPoM - m2 (T).

1. Tentora, BbIAEIEHHAs IPU PEAKLIUK HEUTPAJIN3aLUY, PACXOAYETCSI HAa HArpeBaHUe pacTBopa: q = m (t2 —
tl). TemnoemMKoCTh pacTBOpa NIPHUHATH PABHOM TEINIOEMKOCTH BOJBI, T.€. €AUHMIIE. TEeIIOTOM, pacxoLyeMoi
Ha HarpeBaHHe KaJopuMeTpa, IpeHeOpedb.

2. Maccy pactBopa HaiTu 1o pazHocTd m = m2 — ml. KoaudyecTBo BhIIEIUBIIEHCS TEIUIOTHI B KAJIOPHUAX
npu HerTpanu3anuu 25 M 1 M pactBopa - 0,025 monb. TermoBoit 3ddekt peakiuun OTHOCUTCS K 1 MOJIb 1
BeIpakaeTcs B kkan win kJx (1 kxkan = 4,184 kJx). CnenoBarensHo, Q = q/0,025 (kkan/Moub).

3. Paccumtare TeruioBoW 3(¢eEKT peakuuu HEHTpanu3aluyd OJHOOCHOBHOW KHCIOTHI M OINpPEICTUThH
MPOIIEHT OLIMOKHU, €CIIM TEeOpeTHUeCcKoe 3HaueHue dpdexTa paBHo 13,7 KKa.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. Boipocsl 111 CAMOKOHTPOJISA

1. Cuctema, npencrasisitomniast co00i HaayTBIH BOZOPOIOM BO3IYIIHBIN IAPUK, SBISAETCS OTKPHITOM,
3aKpBITON WX N30JIMPOBaHHON? [IpuBeauTe MpuMep CUCTEMBI APYTOro THUIA.

2. ChopmynupyiiTe IepBhIi 3aKOH TEPMOIUHAMUKH. 3aMUIINTE BEIpAKEHUE [-T0 Havyana TepMOIMHAMUKH.
3. Chopmynupyiite 3akoH ['ecca.

4. Kakue ycnoBus B TEPMOJIMHAMUKE Ha3bIBalOT CTAaHAAPTHBIMU? MOXHO JIM cKa3aTb, 4To 3HaueHue Ho400
OTHOCHTCS K CTaHIapTHBIM BEJINYUHAM?

5. JlaiiTe onpeneneHne TEPMUHY «IHTAJIBINS 00pa30BaHU».
6. Ilouemy, B OTIIMYME OT SHTAJIBIINY, I SHTPOIIMU BO3MOXHO ONpeAeIeHHe a0COIOTHOTO 3HAYEHU ?

7. Kakue (axkropsl HaI0 YUUTHIBATh, YTOOBI CYAUTH O CAMOIIPOM3BOJILHOCTH MPOLIECCa B HEU30IUPOBAHHBIX
cucremax? Kakas repmoauHaMudeckast (pyHKIMS CBA3BIBAET SHTAIBIINIO U SHTPOIHUIO CUCTEMBI?

2. Tect Aast caMOKOHTPOJIsA. TunoBbIe BONPOCHI:

1. Ecnu xumuueckast peakiys COnpoBOXKAA€TCS MOMIOIIEHUEM YHEPTHH, TO OHA Ha3bIBAETCH. . .
(a) sHIOTEpPMUYECKOI.

(6) PK30TEPMHUYECKOM.

(B) peakuuei AMCIIPONIOPLIMOHUPOBAHUS.

(T) OKUCTTUTENHHO — BOCCTAHOBUTEILHOM.

2.CornacHo 3akony ['ecca, TemnoBoit 3¢h(hekT XuMHUIecKol peakiuu He 3aBUCHUT OT...
(2) mpupOIBI pearupyroNIuX BEIICCTB.

(6) arperaTHOTO COCTOSIHHSI HCXO/IHBIX BEIICCTB.

(B) MpUPOIBI U COCTOSHUSL KOHEUHBIX MTPOAYKTOB PEAKIIHH.

(T) uncia 1 Xxapakrepa NpOMEXYTOYHBIX CTaUN PEAKIMI.

3. IIpu 3K30TepMUYECKON peaKIMU YHTAIBIIHUS CUCTEMBI. ..

(a) ymeHbIIaeTCH.

(6) yBenmuuBaeTcs.

(B) HE U3MEHSAETCS.

() paBHa HYJIO.

Tema 7. Ckopocthb peakumnii. Xumunueckoe pasHoBecue (OIIK-1)
Jlekumus.
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I'omoreHHbIe U reTeporeHHble peakuu. [IoHsITHE 0 CKOPOCTH XMMHUYECKOM peakiiuy. 3aKOH A€WCTBUS Macc.
@DaxTOopBI, ONPENEIAIONINE CKOPOCTh XUMUYECKON peakui. KoHCTaHTa CKOPOCTH XMMUYECKON PEaKIUH.

MHorocraguiiabie peakuuu. 11opsaIok 1 MOJIEKYJIAPHOCTh peakuuii. MHOrocTauiHbIE IIPOLECCHl U 3aKOH
JICUCTBUS Macc.

Bnusinue Temneparypbl Ha CKOPOCTh XUMUYECKOW peakuu. YpaBHEHHE AppeHuyca.

Bnusinue karanu3aropoB Ha CKOPOCTb XUMHUYECKOM peakiuu. [OMOreHHble U TeTepOoreHHbIe
KaTaJIUTUYECKHUE PEaKIUH.

lenupie xumuyeckue peakuuu. OOpaTuMble U HeoOpaTHMble XMMHYECKHE pEaKIUH. XHUMHUYECKOoe
paBHoBecue. KoHcTranTa Xumuyeckoro paBHoBecus. CABUT XHUMHUYECKOro paBHoBecuda. [lpunumn Jle
[arense.

IIpakTH4Yeckoe 3aHATHE.
Perienne 3aa4 u yrpakHEHUH.
ConeprxaHue TUTIOBBIX 3a/1aHUI:

1. JlaiiTe KMHETHYECKYIO0 XapaKTepUCTUKY peakuuu (MO0 3aJaHUI0 MPEernojaBaTesisi), UCIOJb3ys JaHHBIC
TEPMOAMHAMUYECKON XapaKTEPUCTUKH (PE3YyNIbTaThl BHIMOJIHEHUS 3aJaHus).

1.1. Onpenenure THN TPSIMOM U 00paTHOW peakuuu MO (a30BOMY COCTOSHHUIO PEarupyrolIuX BEIICCTB
(roMoreHHas WM reTeporeHHasn).

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

1.3. PaccumTraiiTe, kKak U3BMEHHUTCS (BO CKOJIBKO pa3 YBEIMUUTCS, YMEHBITUTCS WX HE H3MEHUTCS) CKOPOCTh
npsMoit  peakinuu (WM OOpaTHOW, €CiaM peakmus HeoOparMMa M TPOTEKaeT TOJbKO B OOpaTHOM
HaIpPaBJICHUH) TP YBEIUYEHUH:

— KOHLIEHTPALIUU IEPBOT0 U3 pearupyrouux seuiects A (niau D) B Tpu pasa;
— JIaBJICHUsI B CUCTEME B JIBa pa3a;
— tremneparypsl Ha DT K nipu 3ananHoM vy (3aaHue PenoaaBaresis).

2. Jlmsg oOpaTuMol XMUMHUYECKOW PEaKIMH OXapaKTePU3yHTe COCTOSHHE XWMHUUYECKOTO DPaBHOBECHS H
BO3MOXKHOCTH €T0 CMEIIeHUS (MCIOIb3yHTe PEe3YNIbTaThl BBIOJIHEHUS 1).

2.1. HanumuTe BbhIpa)K€HUE NJ11 KOHCTAHThl XUMUYECKOTO PABHOBECHS.

2.2. VkaxuTe, Kak CleQyeT HM3MEHMTb: TEMIEpaTypy; [IaBICHHE, KOHLIEHTPALMI0 MCXOIHBIX BEILECTB;
KOHIIEHTPAIHIO MPOIYKTOB PEaKIUH, YTOOBI CMECTUTh PABHOBECHE B CTOPOHY IPAMOM peakiiuu (IOBBICUTD
BBIXOJ] IPOYKTOB PEAKIIUN).

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora. CKOpOCTh XMMUYECKOI peakunu. XUuMH4YeCKOe paBHOBeCHe.
[TpuGopsl ¥ mocyna: BeChl C Pa3HOBECOM; IITATHB C JIANKOW M KOJBIIOM; METPOHOM HWIIM CEKyHJIIOMED;
tepmomeTp Ha 100 °C; mratuB ¢ nmpoOupKaMu; NpoOUpPKH eMKOCThI0 50 M1 ¢ HOMepamH (3 IUT.); MEpHBIN
WIMHAP 751 BOABI HA 25 MII; MepHBIE IIMJIMHAPBI EMKOCTBIO 25 MJI JUIsl pacTBOPOB THOCYNb(haTa HATpUs
Na2S203 u cepnoit kucinorsel H2SO4; xumnueckue crtakanbl eMKOCThI0 200 mi (2 mT.) u 25 mi (1 wrt);
MUIETKA; INATeNb; 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 PEarupyronnx BemecTB.

2. 3aBUCHUMOCTbh CKOPOCTH PEaKLUU OT TEMIEPATYPhI

3. CKOpOCTb F€TEPOr€HHBIX XUMHUUECKUX PEAKIIUM

4. BausiHue KaTaau3aropoB Ha CKOPOCTh PEaKIUU

4.1 .T'oMOreHHbIN KaTamus.

4.2. I'eTeporeHHbIN KaTamus.

3 XuMHueckoe paBHOBECHE

OmnpiT.1 CMmenieHne XUMHYECKOTO PaBHOBECHSI MPY U3MEHEHUHU KOHIICHTPALU pearupyromux BEeIIeCTB.
OmnpiT 2. Bnusinue KUCIOTHOCTH CPEbl pacTBOpa Ha MOJI0KEHHE TOMOTEHHOTO XMMHYECKOTO PAaBHOBECHS



OmnpiT 3. CMenieHne paBHOBECHS ITPU AUCCOLMAITNH CTa0BIX KHCIOT
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Bonnpocs! As1 CAaMOKOHTPOJIS
1. OOBsicHUTE, YeM OTIPEACITIACTCS CKOPOCTh XUMHUECKUX peakiuii? B kakux eauHUIIaX OHA U3MEPSETCs?

2. OOwsicHHTE, TMOYEMY HE KaKJ0€ CTOJIKHOBEHHE MEXIy YacTHLAMH NPUBOAUT K OCYIIECTBICHHUIO
XUMUYECKHUX peaKuii?

3. Kax BbI onpefiensere moHsATHE SHEPTUU akTUBAMK? OT KakuX (akTOpOB OHA 3aBUCHUT?

4. Yto xapakTepu3yeT KOHCTaHTa paBHOBecHs1? Kakol BBIBOJ MOXHO CI€IaTh, €CJIH I HEKOTOPOH pearnu
K mamnHoro menbie 1?

5. IloueMy karanu3aTop HE CMENIAET XUMHUECKOE paBHOBECHE?
2. Tect A5t caMOKOHTPOJIsl. THNIOBBIE BONPOCHI.

1. CKOpOCTh XUMHYECKON PEaKIUU — 3TO. ..

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

(6) Bpems1, 3a KOTOPOE PACXOAYIOTCS MCXOHBIC BEIICCTRA.

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

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

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

(0) ropeHue areTuIeHa Ha BO3AyXe.

(B) ropeHHe MarHus B CTPye KUCIOPOIa.

(T) peakuust 3MEKTPOTUTUUECKON TUCCOLUALIMN XJIOPUAA KaJHsl.

3. Ilopsimok peakiuu — 3T0...

(a) uMcI0 MOJIEKYJI, B3aUMOJICHCTBYIOIUX IPYT C APYTOM.

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

(B) cyMMa rnokasaresnei 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. KonnonHele pacTBOpBI.
PacTBOopeHne kak (hU3MKO-XMMHUYECKHH mporiecc. MI3MeHeHne SHTaIbIMKU M SHTPOIUU MPH PACTBOPEHHUU
BemectB. ConbBaramus. CombBarbl.  OcoOble  CBOMCTBa BOABI Kak  pacTBOpHUTENS. [ HIparhl.
Kpucrannoruaparsi.

PactBopuMocTs BemecTB. PacTBopeHme TBepABIX, JKHIKHX | Ta3000pa3HbIX BelIeCTB. BiusHwue
TEeMIIepaTyphl, IaBJICHUS U IPUPOJIBI BEIIECTB HA UX B3aUMHYIO PACTBOPUMOCTb.

Croco0bl BBIpOKEHHUSI COCTaBa PAacTBOPOB: MAacCOBasl JOJIs, MOJSPHOCTh, HOPMAJIBHOCTh, MOJISZTIBHOCTb,
MOJISIpHAST JTOJISL.

DIEKTpOIUTHYECKas Tucconranua. Mexanusm aucconuanuu. ['uaparamus noHoB B pacTBope. OCHOBaHUS
M KHUCJIOTBI C TOUYKH 3PEHUS TEOPHH SJIEKTPOIUTHUYECKON aucconnanuu. MoH ruapokconus. AMQoTepHbIe
ruaApokcuabl. CunpHble W chadbie dJeKTposuThl. CTENeHb AUCCONMAIMHM  AIICKTPOIUTOB. MDakTophi,
OTpeeNsIonue CcTeneHb aucconanud. OCHOBHBIC TPEACTABICHUS TEOPUU CHIIBHBIX AJICKTPOJIUTOB.
HctuHHass 1 KaXymiasics CTENEHU IUCCOIMAIIMU B PACTBOpPAxX CHIIBHBIX 3JIEKTPOJUTOB. KOHIIEHTpanus
HOHOB B pacTBOpPe M AaKTUBHOCTh. PaBHOBecWe B pacTBOpax cjiaaObIX »dieKTponuToB. KoHcTaHTa
muccoranuu. @OakTopel, BIUSAIOMAE HA BEJIMYMHY KOHCTAHTHI Aucconuanuu. CBs3b KOHCTAHTHI
JTUCCOIMAIIMU CO CTENEHBIO JHUCCOLMAIMKM. 3aKoH pa30aBicHUs. Teopusi KHCIOT W OCHOBaHUU
bpencrena-Jloypu. Ee 0CHOBHBIE OJIOKEHUS.

Jucconuanus Boasl. MoHHOE npousseneHue. BonopoaHslii Mokas3aTelb.
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TpynHopactBopumble 3nekTpoiuThl. [Iponssenenue pactBopumoct. OOMEHHbIE peakIi MEXy HOHAMU B
pactBope. O01mue yciIoBus MPOTEKaHHsI peakii 0OMeHa B pacTBOpax dEKTPOIUTOB. IOHHBIE ypaBHEHHUS.
I'mpponns coneit. Crenenp ruaponusa. Koncranta ruaponusa. BinsHue KOHLIEHTpanuu pacTBopa,
TeMreparypsl, pH cpeasl Ha creneHb ruaponusa. [ maponus3 KUCHbIX cone. ' uaponus TpyIHOpacTBOPUMBIX
coseil. COBMECTHBIN r'UAPOIN3 COJEN.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3a1a4 ¥ ynpasKHeHHH.
Conepxanue:
Tumnosrsle 3agaHUS
I. DaexkTpoanTuyeckas nucconuanus. Monnoe npoussenenue Boabl. BonopoaHblii nmokas3areJib.
1. Onpenenure, BO3MOXKHO JIM IPOTEKAHUE 10 KOHIA PEAKIIMM MEXAY:
a) TUIPOKCHUIOM aMMOHHUS U XJIOPOBOAOPOTHOM (COSTHOM ) KMCIOTOM
0) cynbaroM Kajaus U HUTPATOM HaTpHS
B) XJIOPUJIOM M€ U THIPOKCHIOM KaJlus
OTBeThl MOATBEPIUTE 3aMUCHIO YPAaBHEHHN peakUuil B MOJEKYISPHOM M MOHHO-MOJIEKYISIpHOH (Gopme H
cpaBHeHneM Knuc, ecnu 3To He0OXOAUMO.
2. Hanmmute B MOJIEKYJISIPHOI M1 HOHHO-MOJIEKYJISIPHOM (pOopMe ypaBHEHUs PeaKLUi, C TOMOIIbI0 KOTOPBIX
MOKHO JTOKa3aTh aMm(oTepHbIe cBoMcTBa TUApokcuaoB xpoma (I11), omosa (II).
3. PaccuuraiiTe cTeneHb AMccoLMalMKM (MOHU3ALMHM) B PacTBOpe ¢ MaccoBoil jgonei ammuaka 10%.
[TnotHocTs pactBopa 0,96 r/mi; KB = 1,74-10-5.
4. Crenenp auccouuanuu ykcycHoi kucnortsl 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 m: a) 0,01 monp xmopuna xanust KCl; 6) 0,01 mons
xnopuaa xxenesa (I1I) FeCl3; B) 0,01 mons cynbdara amomunus Al2(SO4)3.
6. BonopoaHslii moka3zarenb oHOTO pacTBopa 2,3, npyroro 3,2. Kakoii pactBop 6onee kucnsiii? Bo ckoiabko
pa3 B HeM OoJibliIe KOHLIEHTPAIMsI HIOHOB BoAopona’?
I1. Crioco0b1 BeIpakeHUs KOHIEHTPALMH
1. K 15%-n0oMy pactBOpy cepHoil kucnotsl (p = 1,1 r/ma) o6semom 800 mi mpunuiu Boxy oobemom 120
MJI. Paccunraiite MaccoByIO 00 CEPHOM KHUCIIOTHI B TOJIyYEHHOM PacTBOPE.
2. B muctunnupoBaHHOW Boje pacTBopwind muTheByo comy (NaHCO3) maccoit 4,2 1. Berumcnure
MOJISIPHYIO KOHIIEHTPALUIO M TUTP BEIECTBA B IIOJIyY€HHOM pacTBOpE, €ciiu ero oobeM paseH 200 mir.
3. IlnotHOCTH 26%-Hor0 pactBopa KOH paBHa 1,246 r/min. Ckonbko Monbs KOH conepskutcs B 2 11 Takoro
pactBopa?
4. Paccuurarp, ckosbko MIILTHIUTPOB 30 %- HOrO pacTBOpa cosiHOM KuCIoTHI (p = 1,15 r/mi) HeoOXoaUMO
115t ipurotoBienus 2 1 0,5 M pactBopa.
5. Uemy paBeH TUTp pacTBOpa CEPHOM KHUCIIOTHI, €CJIU JJIsl MOMYYEHHUS 2 JI 3TOTO PacTBOpa B3sUIH 25 M
CEpPHOM KHUCIOTHI ¢ MaccoBou noneu 61,54% u mnotHocteio 1,1515?
III. 'maponus
1. Hamumwure mo Tpu (GOpMyNbl 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 KHUCIIOTBI, a Takke TpU (HOPMYIbI COJNEH, HE CYIIECTBYIOIINUX B
BOJIHBIX PAacTBOPAX.
2. Hanummre MoneKymnspHble 1 HOHHO-MOJICKYJISIpHBIC YPaBHEHHS THAPOIN3a KapOoHaTa HAaTPHsI U HUTpaTa
MeNu 10 NepBoil U BTOpoil crynenu. [louemy ruaponu3s coneid, 00pa30BaHHBIX KaTHOHOM MHOTOATOMHOTO
c1ab0ro OCHOBAHMS W AHUOHOM CHJIBHOM KHUCIIOTHI MJIM KaTHOHOM CHUJIBHOTO OCHOBAHHS U aHHOHOM
MHOTOOCHOBHOW cnaboil KHUCIOTBI, HAET 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 xkanus u xyuopuaa menu (
s nona CuOH+ Knuc = 1*10-7 ). AxTuBHYIO KOHIEHTpamuio ¢ocdar- voHA U MOHA METU CUUTATh
PaBHON MOJIAPHOM KOHLICHTPALIUH.
4. Kak BIUsET MOBBIICHUE TEMIIEPATYPBI HA CTENEHb TUIpoJIn3a?



5. YUTo moy4uTCs Py CIMBAHUH OIMHAKOBBIX 00BEMOB pacTBOPOB CyIb(ara aTFOMUHHS U CYTb(Puaa
HaATpUs OJMHAKOBON HOPMAaNbHOW KOHIIEHTparuu? Kakas mpu 3TOM MONXy4YHuTCs cpena: HeHTpanbHasi,
criabokucias win cnabomnienoyHas? Hanummre ypaBHEHHS peakllii B MOJIEKYISIPHOM U
MOHHO-MOJICKYJIIPDHOM BH/IE.

IV. IlpousBenenue pactBopumMocTu. PactBopuMocTs.

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

2. Kak u3MeHHuTCS pacTBOPUMOCTH MAaJOPACTBOPHUMOIO 3JIEKTPOJIUTA MPU TOBBIIEHUH HOHHOM CHIIBI
pactBopa ? OtBeT obocHyiiTe. Kak m3menurcs pactBopumocts Zn( OH )2 mpu gobGaBieHWu B pacTBOP
XJIOpHUIa HaTPHsi:a) BO3PACTET ; 0) YMEHBIITUTCS ; B) OCTAHETCS HEU3MEHHOM ?

3. IlpousBenenue pactBopumoct PbSO4 paBuo 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%-ub1i pactBop cyabduga xamust (p = 1,02 r/mu) odobemom 100 mi u 5%-HbIil pacTBOp
nutpata ceunna (II) (p = 1,02 r/mi) oobemom 150 mi. Beimager au ocamgok?

JlaboparopHbie padoThbI.
JlaGoparopHasi padora «PacTtBopsl. IIpurorosiienne pactBopoB».
Conep:xanue.
1. Csoiicmea pacmeopos. Pacmeopumocms eeugecms.
[Tpubops! u mocyna: Tepmomerpsl (Ha 150°C M KOMHATHBIN), IITaTUB 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 pacTBOpOoB. PacTBOpUMOCTE BEIIECTB.
1. SABnenus1, HabMIOAaEMBbIC TIPH PACTBOPEHUH BEIIIECTB.
a) U3MEHEHUE TEMIIEPATyPhbl
0) n3mMeHeHue odbema
2. 3aBUCUMOCTb PaCTBOPUMOCTH COJIEH OT TEMIIEPATYPHI.
3. IlepechiieHHbIE PACTBOPHI.
4. CBolicTBa KpUCTAJIJIOTUAPATOB.
11. Tlpueomosnenue pacmeopos. llpucomosnenue pacmeopos ¢ 3a0aHHOU MACCOB0U 00ell Beuecmad.

[Tpubopsl U mocyna: Bechl C pa3HOBECOM, Habop apeoMeTpoB, TepmomeTp Ha 100°C, mepHas konba
eMKOCThI0 250 mul, MepHble TUWIMHAPHI eMKocThio 50 u 250 mui, ctakanbl emkocThio 100 mu, 300w,
BOPOHKA, CTEKJIIHHAs Maj0yvKa.

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

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

[IpuroroBuTh r %-Horo pacTBOpa (IO 3a/1aHUIO MPEToAaBaTesi) KapOoHaTa HaTpUs U3
kpuctammyeckor coasl Na2CO3 ' 10H20 u Bozpl.
Boruncnuts, kakag macca Na2CO3 ' 10H20 TtpebyeTcst 111 NPUTOTOBICHUS r %-HOro pacTBopa B

pacuere Ha 6e3BoHYO coiib Na2CO3.

OTBecuTh 3Ty Maccy HM3MENBUEHHOW COIbl B IMPEIBAPUTEIHLHO B3BEHICHHOM CTAKaHUYMKE Ha Becax ¢
TouHOCTRIO 110 0,01 I

Paccuurtarh, kakoil 0ObeM BOABI HEOOXOAWM JJIsi PACTBOPEHUS B3ATOM HaBecku. OTMEPHUTh MEPHBIM
LHUJIMHIIPOM 3TOT 00bEM BOJIbl. BEUIUTE BOJy B CTaKaH U pacTBOPUTH B HEMl OTBEIICHHYIO COJIb.

W3meputh TemmepaTypy MPHUTOTOBIEHHOTO pacTBOpa W, €CIM OHAa HE paBHA TemIlepaType, YKa3aHHOH B
tabnuue «[IpoueHTHoe coaepxaHHe W IJIOTHOCTH PAcCTBOPOB COJICH» CHpaBOYHUKA , JOBECTU €€ 10
YKa3aHHOU BEJIMYMHBI, HArpeBasi UM OXJIaX/1as pacTBOp.
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Bbumith pacTBOp B CyXOH (MM OMOJIOCHYTHIN 3TUM PacTBOPOM) BBICOKHMM y3KHUH LIMIUHAP U ONPENEIUTH C
MIOMOIIBIO0 APEOMETPa €ro MJIOTHOCTh. APEOMETp MPOMBITH BOJOU, BBITEPETh JOCYyXa M CAATh JIAOOPAHTY.
PacTBOp BBUINTE B IPUTOTOBIIEHHYIO CKIISHKY.

[To HaliieHHOHN MJIOTHOCTH, MOJB3YACh CHpPaBOUHUKOM, ompenenutb ® (%) Na2CO3 B pactBope. Eciu B
Ta0JIMIe HEeT ATON BEJIMUYMHBI TNIOTHOCTH, @ €CTh HEMHOTO MEHbIIAs WM O0JbIIasi, TO UCIOIb30BaTh METO/
MHTEPHOJISALINH.

Paccunrars MOJISpHYIO0 1 HOPMAJIBHYIO KOHLIEHTPALUK IPUTOTOBJIEHHOTO PAcTBOPA.

0) V3 KOHIIEHTPUPOBAHHOTO PACTBOPA M BOJIBI

1. IIpuroroBuTH r _ %-Horo pactBopa (110 3aJaHUIO IIPETIOIaBaTelIsA) KUCIOThI U3 UMEIOILErocs B
nabopaTopuu pacTBoOpA.

Onpenenuth apeoMeTpoM IUIOTHOCTb pacTBOpa CEpHOM (UM COJITHOWM) KHCIOTBhI, HMEIOIICHCS B
naboparopuu.

Haiit B Tabnuue (cM. cnpaBounuk) «[IporieHTHOE comepkaHue M TUIOTHOCTh PacTBOPOB KuCIOT» ® (%)
pacTBOpa KUCIOTHI, OTBEYAIOLYI0 HAaUACHHOU INIOTHOCTH.

Paccunrarp, KaKkyro mMaccy 3TOro pacTBopa KHCIJIOTHI HY’HO B3SITh JUISl IPUTOTOBIEHUST T %-HOrO
pacTBopa, U 3aTeM MEePeCcUUTaTh MOJYUYCHHYIO BETUYNHY HAaBECKU Ha 00bEM.

Paccuutarp HyXHbII 00bEM BOJIbI, OTMEPUTH €TI0 MEPHBIM LIWJIMHAPOM U BIUTH B CTaKaH.

OTMepuTh MEPHBIM LMIUHAPOM PACCUMTAHHBIA O00bEM PAacTBOpa KHUCIOTHI, BIUTHh €ro B BOAY (B ciydyae
CEPHOM KUCIIOTHI BbUIMBATh TOHKOW CTPYyeHl MpH nepeMeIMBaHuN) U TIATEIBHO NepeMelliaTh pacTBOpP.
OxJtaiuB €ro 10 HY>KHOW TeMIiepaTyphl (CM. CITpaBOYHBIE JAHHBIC) TIEPEIIUTh B CyXOW BBHICOKUN MIJIMHIP U
OTIPENIETUTH MIIOTHOCTh APEOMETPOM.

CauTh MONYy4YEHHBIN pacTBOP KUCIOTHI B IPUTOTOBIEHHYIO CKIISIHKY.

[Tonb3ysich CIPaBOYHHUKOM ompenenutsh o (%) MOTYyYEeHHOTO pacTBOpa M MPOBEPUTH TaKHM 00pa3zoMm
TOYHOCTb BBIIIOJTHEHUS OIBITA.

BbruncnuTh MOJISPHYIO U1 HOPMAJIBHYIO KOHLIEHTPALUY IIOJyYEHHOTO PacTBOpa.

2. Ilpueomosnenue pacmeopos onpedeneHHou MOJSAPHOU U HOPMATbHOU KOHYEeHMPayuu

a) U3 TBepporo BemecTsa U BOJbI

[Tpurorouts 250 mit 0,5 H. pactBopa xmopuna 6apus BaCl12 uz BaC12'2H20 u Bonp!.

Paccuurars, kakass macca BaC12"2H20 tpeOyetcst mist nmpurorosienus 250 ma 0,5 H. pacTBopa xjiopuzia
Oapwusi.

OTBecuTh B NpEABApUTEIBHO B3BEIIEHHOM CTAaKaHYHMKE 3Ty MacCy COJIM Ha Becax ¢ TouHocThio 10 0,01
B3sTyio HaBecKy BChINAaTh 4Yepe3 BOPOHKY B MEPHYIO KOJIOy eMKOCThIO 250 MJI M TIIATEIbHO CMBIThH
JTUCTUITMPOBAHHOM BOOM ¢ BOPOHKHM OCTaBIIYyIOCS Ha Hell conb. HaBecky B konbe pacTBOPUTH B MalloM
o0beMe BOIbI, TOJIUTH B KOJOy BOAY IO METKH, 3aKpBITh NMPOOKOH M XOpoIlo mnepememiars. [lepenuTsb
MIOJyYEHHBIM pacTBOpP B CyXOH BBICOKMM LIWJIMHAP U ONpPENEIUTh apeOMETPOM €ro INIOTHOCTh U ® (%) C
IIOMOIIbIO CIIPAaBOYHHMKA. 3aT€M pAcCTBOP BBUIMTh B CKJISIHKY. BBIUMCINTBD MOJSPHYIO M HOPMAJbHYIO
KOHILIEHTpAILMH NT0JIy4YEHHOTO pacTBOpA. YCTAaHOBUTH PACX0XKIEHNE KOHLEHTPALMHU [TOJyYEHHOIO pacTBopa ¢
3aJaHHOM.

6) 13 KOHIIEHTPUPOBAHHOTO PACTBOPA U BOABI

[Tpurotouts 250 M 0,1 M (0,1 = 1o 3aanuro IpemnogaBaTelisi) pacTBOPa COMSTHOM (MM CEPHOM) KHCIIOTHI
U3 pacTBOpa, UMEIOLIErocs B 1a00paTOpHH.

Omnpenenuts apeoMeTpOM IUIOTHOCTh PacTBOpa KUCIIOTHI, uMerolierocs B 1aboparopun. Haiitu ero o (%) ¢
MOMOINIbIO CIIPABOYHMKA. BBIUMCINTL HAaBECKy, a 3aTeéM OObEM 3TOr0 pacTBOpPa, HEOOXOIUMBINA IS
MIPUTOTOBIIEHUSI 3aJaHHOTO pacTBopa. OTMEPUTh MEPHBIM LWJIMHIPOM PACCUUTAHHBIM 00BEM pacTBopa
KHCJIOTHI.

Hanmute B MepHYIO KO0y eMKOCThIO 250 MIJI OKOJIO TTOJIOBUHBI €€ 00beMa BOJBI M BIWTH B Hee (B cliydae
CEpHOM KUCIIOTHI TOHKOM CTPYyei) uepe3 BOPOHKY PACTBOP KUCIIOTHI, OTMEPEHHBIM MEPHBIM ITHJIHHIPOM.
CMBITh KHCIIOTY C BOPOHKHM BOAOH, B30OJTaTh pacTBOp M OXJAJAUTh €ro JO KOMHATHOW TeMIlepaTyphbl.
JlomuTh KOOy BOMIOM 10 METKH, 3aKPBITh MPOOKOM U XOPOIIIO MepeMeniaTh. BEUTHTH MOTyYeHHBIN pacTBOp B
CYXOH BBICOKHMI IWJIMHJIp, OMpPENEIUTh apeoOMETPOM €ro IUIOTHOCTh M 3aT€M BBUIUTH B MPHUTOTOBIIEHHYIO
ckiasHKy. Haiitu © (%), MONSIpHYI0O U HOpPMaJIbHYIO0 KOHIIEHTpaluu pacTBopa. CpaBHUB BBIUHCICHHYIO
MOJIIPHYIO KOHIIEHTPAIUIO C 33JJaHHON, YCTAHOBUTH TOYHOCTH BBIITOJTHEHUS OIBITA.
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3. OnpedeﬂeHue KOHYyeHmpayuu pacmeopoe MemoooM KUCTOMHO-OCHOBHO20 mumpo6aHnus.

B nanHOoM ombiTe mpeanaraercs  METOJOM ~TUTPOBAHUSA  ONPENENIUTh TOYHBIE KOHIIEHTpAIUH,
MPUTOTOBJIEHHOW B mpeablayiiemM onbite 0,1 H pacTBOpa KUCIOTHI.

B kadecTBe cTaHIApTHOTO pacTBOpa UCIOJB3YIOT PACTBOpP IIEJIOYM C H3BECTHOM KOHUEHTpAIUMEH
(manpumep, 0,1 # NaOH), ycranoBnennoit o nepsuunomy cranaapty 0,1 1 HCI.

JImst 2TOrO K aJIMKBOTE MCCIIEyeMOTO pacTBOpa, B3SITOM MNUIETKONH Mopa, 100aBisiOT W3 OIOpETKH
CTaHJapTHBI PacTBOP, MO KOTOPOMY OINpEAENseTcs KOHIEHTpAIUs HCCIelyeMOoro pactBopa. MomeHT
HEWUTpaIu3alliK YCTAHABIMBAIOT 10 M3MEHEHHUIO OKPACKH MHIUKaTopa (heHonpTaaenH, METUIOPAHK).

Jlnist yBeTTMUEHHsI TOUHOCTH OIpEeNICHHs] KOHIIGHTPALUU PacTBOPOB TUTPOBAHKUE HEOOXOIMMO MTPOBECTH HE
MEHee TPEX pa3 U B3AThb CPEAHUHN PE3YNIbTaT.

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

JlabopaTopHas padora «JeKTPOJIUTHYECKAS TUCCONNALHD)

[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) nunk (rpan); 2) xmopun kaneius CaCl2; 3) sranon C2H20H; 4) xnopua menu

PactBopsr: 1) comstrast kucinora HCI (1 1., 0,1 5. 1 xoH1[3].); 2) cepHas kucinora H2SO4 (1 1.); 3) ykcycHas
kucnora CH3COOH (2 1., 1 u,, 0,1 1.); 4) ruapokcun xamus KOH (2 H.); 5) runpokcun Hatpus NaOH (2
H.); 6) AMmuak Bogsbli (2 H., 1 H.); 7) xmopuna Hatpus NaCl (2 u.), xmopun kanus KCl1 (1 H.); 8) xmopug
menu CuCl2 (0,5 u.); 9) xmopun xene3a FeCl3 (0.5 u.); 10) xnopua kobansra CoCl2 (macei.); 11) aurpar
cepedpa AgNO3 (0,1 n.); 13) Cynbdar narpust Na2SO4 (1 H.); 14) anerar Harpuss CH3COONa (1 u.); 15)
nakmyc; 16) MeTunoBbIil opaHxkeBblif; 17) Gpenondranens.

Conep:xkanue

OmnpIT 1. DNEKTPONPOBOAHOCTD KUCIIOT, ILEI0YEH U COIEH.

OmnpriT 2. JIuccoumnanus conei

OmnpiT 3. CpaBHEHHE XUMUYECKOM aKTUBHOCTHU CUJIBHBIX U CIIAOBIX 3JIEKTPOIUTOB

OmnbIT 4. OKpacka HHIUKATOPOB

OmnpIT 5. XMMHYECKOE PABHOBECHE B PaCTBOPax AJIEKTPOIUTOB.

OmnpIT 6. 3aBrcUMOCTh pH pacTBOpa CHIILHOTO JIEKTPOIUTA OT KOHIICHTPAIIUT

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

JlaboparopHas pabora «Peakiun B pacTBopax 3eKkTpoauToB. [IponsBenenne pacTBOPUMOCTI

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

PactBopsr: consnas kucnora HCI (2 H.), cepHas kucinora H2SO4 (2 1.), ykeycnas kucnora CH3COOH (2
H.), rugpokcun 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.), xnopun 6apust BaCl2 (0,5 H. 1 HackImt.),
xnopup crponius SrC12 (0,5 H.), cynbdar crponus SrSO4 (macei.), xmopun kaneius CaCl2 (0,5 1.),
xnopun meau (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.), Hurpar Bucmyrta Bi(NO3)3
(0,5 n.), xmopun ammonwus (0,5 u.), xmopun kanus KCI1 (0,5 1), omun xamus (0,5 H.), xpomar kanus (0,5
H.), HuTpar cepedpa (0,1 u.), aurpar cBunua (0,5 H.).

Conep:xanue

1. Peaknusa HelTpanuzaiuu.

a) B3anmojericTBue CUIIbHOM KUCIOTHI U CHJIBHOTO OCHOBaHMS

0) BzaumozpeiicTBue c1aboi KHUCIOTHI U CUIILHOTO OCHOBAHHMS

2. Belaenenne TemIoTh NPy HENTpaau3auuu

3. Ilomy4yeHnre MaiopacTBOPUMBIX OCHOBAHUM

4. JleiicTBHE HA COJIb CJIA00M KUCIOTHI CHIIBHOM KUCIIOTOM.

5. O6pa3oBaHue TPYITHOPACTBOPUMBIX COJICH.

6. PactBopeHue ocajika eKTpOIUTa IPU YMEHBIIEHUN KOHIIEHTPALIMKU OAHOTO U3 €r0 MOHOB.
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7. 3aBUCHUMOCTb PACTBOPHUMOCTH OCAJKOB TPYJHOPAaCTBOPUMBIX 3JEKTPOJIMTOB OT BEJIWYUHBI UX
IIPOU3BEJCHUS PACTBOPUMOCTH.

8. Peakiuu, nayume ¢ oOpa3oBaHUEM JIETYYEro COCTMHEHHUS.

9. Ilpo6GHOE OCakICHHE.

10. Ilepeocaxnenne MaiopacTBOPUMBIX BELLIECTB.

a) [Tonyuenue cynpduna ceunmna (II) uz cynbdara ceunna (I1).

0) [Tomyuenue xpomara csurmna (I1) u3 cynbdara ceunna (II).

B) [Tomyuenue fioquaa cepedpa u3 xpomara cepedpa u cynbduaa cepedpa u3 nonuaa cepeodpa.
JlaGopaTtopnasi paGora I'maposus coseit

PeakTuBBpl W Marepuainbl: MarHuil (mMopomok), ¢eHondranewH, yHUBEpcalbHas HHIUKaTopHas Oymara,
¢bunsTpoBanbHas Oymara.

PactBopsr: comsinas kucinora HCI (2 n.), anerar marpus CH3COONa (2 H. ), cyasdar meau (I1) (0,5 H.),
xyopun amtomunus (I1I) A1CI3 (2 u.), xnopun xenesa (I1I) FeCI3 (2 n.), kapo6onar Harpust Na2CO3 (2 n.),
xnopun Hatpust NaCl (2 u.), xnmopuz cypsmsl (I1T) SbCI (0,5 n.).

Coaep:xanue:

1. Peaknus cpenbl paCTBOPOB COJIEH MPU THIPOJIU3E.

2. UccnenoBanue NpoayKTOB IHIPOIIN3A

3. BimstHue temneparypsl Ha CTENEHb THAPOJIN3A.

4. BnustHue pa30aBiieHUs HAa CTETIEHb TUAPOIIH3a

5. O6paTuMOCTh THAPOITH3A.

6.11onHBIi ruapoIN3.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. BoipocsI 111 CAMOKOHTPOJISA
1. Maiite onpeaeneHuIo MOHITHIO PACTBOP, PACCMOTPUTE KJIaCCU(DUKAIIMIO PACTBOPOB.
2. Kakue daxTopsl BIUSIOT HAa paCTBOPUMOCTH BEIIECTB?

3. HaszoBure Hambojee pacrnpoCTpaHEHHBbIE CIOCOOBI BBIPAKEHHUS KOHIIGHTpAaIlMd pPacTBOpPOB. B yem
OTJIMYUE MOJISIPHOM KOHIIEHTPALMU U MOJISIPHOM KOHIIEHTPALMU 3KBUBAJIEHTOB?

4. O0BsICHUTE OTIUYME ICKTPOIUTOB OT HEAEKTPOIUTOB. [IpuBeiuTe MpruMeps! BEIIECTB.

5. O0OBsICHUTE, IOYEMY PACTBOPHI U PACIUIABBI AJICKTPOJIUTOB Ha3bIBAIOT MpoBogHuKamu 1 poma?

6. OOBSCHUTE CYIIIHOCTH MPOIECCA JUCCOIHAITHH.

7. Kakas xapakTepucTuka 3jiekTpoiaurta. He 3aBucsinas or KOHIEHTpaUu, MTO3BOJIUT ONPEAETUTh €ro CHTy?

8. Ykaxute 3HaueHus pH Kucioro, menoyHoro U HEMTPaJbHOTO PAaCTBOPOB. YKAXKUTE M3MEHEHHUE I[BETA
nakmyca, GpeHongranenHa, METHJIOpaHKa B KUCIIOW U HEUTPaJIbHOM cperie.

9. OOBsICHUTE MOHATHE KKHUCIOTa» U «OCHOBAaHUE» C TOUKH 3peHHs Teopun Appennyca, bpencrena —Jloypu
u JIprouca. [IpuBeaure npumepsl.

10. O6BsicHUTE CYIIHOCTH MpoLecca ruapoiansa coneil. [Ipueaure npumepsi.
2. Tect noist caMmoOKOHTPOJIsE. THIIOBBIE BONIPOCHI.
1. Ha pacTBOpUMOCTD BEIIECTB OKa3bIBAIOT BIHUSHHUE. . .

(a) cTeneHH OKUCIIEHMSI SIIEMEHTOB PACTBOPUTEIS, aTMOC(EpHOE TaBJIeHHE, BaJJIEHTHOCTh JIEMEHTOB
pacTBOPSIEMOTO BELIECTRA.

(6) Temmiepatypa, HAIMYKE KaTaau3aTopa, HU3KOE 3HAYEHUE TEIIOBOTO A (eKTa pacTBOPEHUSI.
(B) mpuposa pacTBOPSIEMOT0 BELIECTBA, MPUPOJA PACTBOPUTEIIS, TEMIIEPATYPa, AaBJICHHUE.

(T) HM3KO€ 3HAYEHHE PHEPTUH AKTHBAIIMM, HATMYUE KaTaln3aTropa, TeMIleparypa.

2. Kakue yTBepKIeHHs CIPaBEAJINBLI 111 HACHIIIEHHBIX PACTBOPOB?

(a) oHu Bcerna sSBIAIOTCS KOHIICHTPUPOBAHHBIMHU.

(6) MoryT OBITH pa30aBICHHBIMHU.

(B) HE Bceraa sSBJISIOTCS KOHIIEHTPUPOBAHHBIMH.

(r) HEe MOTyYT OBITH pa30aBIEHHBIMHU.

3. K ciaGpIM 37eKTpoiuTamM OTHOCSITCA. . .



(a) pacTBOp YKCYCHOM KUCIIOTBI.
(6) pacTBOp THAPOKCHIA KAJTHSI.
(B) pacTBOp MOBAapEHHOM COJIH.
(T) pacTBOp CEPHOM KUCIIOTHI.

Tema 9. OKuCINTEIBLHO-BOCCTAHOBUTEIbHBIE Mpouecchl (OIIK-1)
Jlekuus.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE  pEaKUU. THIIBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKIUi.
CocrapiieHre ypaBHEHUN OKHCIMTEIBHO-BOCCTAHOBHUTENBHBIX peakiuii. [Togbop korddummeHToB: MeTon
AIIEKTPOHHOTO OajaHca, HOHHO-3JIEKTPOHHBIN METO/.

OKUCIIUTENbHO-BOCCTAHOBUTENbHbIE ~ CHCTEMBl.  M300paskeHHE  OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIX
(penokc-) cucTeM METOIOM Mosypeakuuil. OKUCIUTETbHO-BOCCTAHOBUTENBHBIN (PEJOKC-) MOTEHIHUAN KaK
KOJIMYECTBEHHAs! XapaKTEPUCTUKA peloKc-cucTeMbl. CTaHIapTHBIE PEJOKC-TIOTEHLHUANbl M CIIOCOOBI HX
onpeneneHus. BonopoaHslii  3neKkTpoA. OIEKTPOXMMHMUYECKMH psa  HanpsbkeHud metaioB.  OJIC
raJIbBAHUYECKOTO 3JIEMEHTa. XHMHWYECKHE HCTOYHHMKHM DJIEKTPUUYECKOTO TOKA. OJIEKTPOXUMUYECKAs
KOppO3Hsl METAJUIOB. 3aBUCHUMOCTb BEJIWYMHBI PEAOKC-NOTEHIMANa CHUCTEMBbl OT KOHIIEHTPALlUUd HOHOB,
Temneparypsl, pH, kommiekcooOpa3oBaHus B pacTBOpeE.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOABI. YCTOWYMBOCTH OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
CUCTEM B BOJIHBIX PacTBOpax.

Penokc-noreHnnansl 1 OLIEHKa HAIPABJICHUS U IOJHOTHI IIPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxiuii. 3aBUCUMOCTb MEX]ly BETMUMHAMH PEIOKC-TIOTEHIIMAJIOB CUCTEM U U3MEHEHHEeM >Hepruu [ uboca.
[TonOop okucauTeNeH U BOCCTAHOBUTEIIEH C yUETOM CTaHAAPTHBIX PEAOKC-TIOTEHIHAIIOB.

OKHCIIUTETEHO-BOCCTAHOBUTEIBHBIC TIPOIECCHI C YIACTHEM JIEKTPUUECKOTO TOKA. DIEKTPUIECCKUMA TOK KaK
CUJIBHEUIIINI OKUCHSIOMMIA U BOCCTAHABIMBAIOIIMK areHT. MHepTHhIE M aKTUBHBIEC 3JEKTPOAbI. CXeMbl
MPOIIECCOB Ha JIEKTPOJIaX MPH AIEKTPOIU3E PACIIIABOB U BOJHBIX PACTBOPOB.

IIpakTH4eckoe 3aHATHE.
1. Pemenue 3a1a4 v ynpasKHeHH .
ConepxaHnue:
1. CoctaBnenue OBP, ucnonb3ys Metos 1. 6anaHca ¥ METO MOTYpPEaKITHii.

2. PGIIOKC-HOTCHI_[I/IaJIBI 1 OLICHKA HaIlpaBJICHUA U ITOJHOTBI MIPOTCKAHU A
OKHUCIHUTCIIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ.

3. Pacuet OJIC raabBaHMYECKOTO BJICMEHTA
4. DnekTpoau3. 3aKOHBI IEKTPOJIN3A.
IIpumeps! THNOBBIX 3a1aHUIA.

1. JInst mpuBeIEHHBIX PEAKIIMIA OTIPEIEeITNTE, KAaKHE BEIIECTBA SBIISIOTCS OKUCIUTEISIMH, 8 KaKne
BOCCTAHOBHTEJISIMH; YKKUTE TUI OKUCIIUTEIIEHO-BOCCTAHOBUTEIILHON pPEaKIuK; COCTaBbTE YPABHEHUS
AIIEKTPOHHOTO

Oamanca u moabepute Ko3PPUITUEHTHI:

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

B) CutH2S04
MgSO4+H2

CuS0O4+S02+H20

2. T'anpBaHMYECKUH ANEMEHT COCTOUT U3 METAUIMYECKOTO ITMHKa, morpykeHHoro B 0,1 M pactBop
HUTpAaTa [UHKA, 1 METaNINYECKOrO CBUHIIA,



norpyskennoro B 0,02 M pactBop Hutpara ceunia. Berancaute 3/IC anementa. Hanucars ypaBHeHUs
ANEKTPOAHBIX MPOLIECCOB, COCTABUTH CXEMY

AIIEMEHTA.

3. VkakuTe HOMepa 1Moj] KOTOPBIMU PaCIOI0KEHBI HA3BaHHS BEIIECTB,
TIPH DIIEKTPOJIU3E BOAHBIX PACTBOPOB KOTOPHIX HA KAaTOZE BBINEISECTCS
TOJIBKO Bozopoz. 1) xmopun kamus, 2) xnopua aukens (1I), 3) Opomun
Kanblusl, 4) HUTpAT cepedpa, 5) HoAHT HATPHS.

JlaGopaTopHbie padoThbI.
JlabopaTtopHasi pa6oTra OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHH.
PactBopsl, peaktuBsl: nepmanranar kamus KMnO4 (0,1 H.), nuxpomar kamust K2Cr207 (0,5 H.), cyasdur
HatpusaNa2SO3 (0,5 u.), Hutput Harpus NaNO2(0,5 u.), ruapokcuy kanuss KOH (0,1 H), cepHas kuciora
H2S04 (2 n.), cynedar xene3a FeSO4 (0,5 u.), xmopun xene3a(Ill) FeCl3 (0,5 n.), poganua amMmmoHHst
NH4CNS(0,5 1.), 6pomua kamust KBr(0,11.), iomun xammst KJ (0,1 H.), xmopua xpoma (IIT) CrCI3 (0,5 1.),
xsopun onosa (I1) SnCl12 (0,5 u.), autpar Bucmyta(Ill) Bi(NO3)3 ( 0,5 H.), nepokcuz Bogopoaa H202 (3%),
XJIOpHas Bona, Auokcua Mapranna MnO2 (tB.), nuxpomat ammonus (NH4)2Cr207 (1B.).
Conep:xanue:
. Bmusinue cpeapl Ha OKUCTUTENbHBIE CBOMCTBA EpMaHraHaTa Kajius
. BoccranoBuTENbHBIE CBOMCTBA HUTPUTA HATPUS
. OKucnuTenpHbIE CBOMCTBA AUXPOMATA KAJIUS
. OkucinurenbHast aKTUBHOCTE I'aJIOT€HOB
. OKHCTIUTENbHO-BOCCTAHOBUTEINbHAS ABOWCTBEHHOCTH MIEPOKCH 1A BOJOPOIA
. OkuciauTenbHbIE CBOMCTBA HOHOB METAIIOB

~N N L kW N -

. TepMuueckoe paznoxxeHue JUXpomMara aMMOHHMS
JlaGoparopnasi paGora I'ajbBaHMYecKHe 3JIeMEHThI. DJIEKTPOJIU3.

[Ipubopsl, mocyma: MmMTaTMB C MNPOOWPKAMHU, XHMHUYECKHE CTaKaHbl €MKOCThIO 250 M, BOJBTMETD,
ANIEKTPOTUTHUUYECKUIT MOCTHK, MEAHBIN AIIEKTPOJ, IIMHKOBBIM 3IEKTPOA, 3JICKTPOIH3EP, DIEKTPOJIBI
rpaduToBBIE, ICTOUHUK ITOCTOSHHOTO TOKA.

PactBopsl, peaktussl: xnopus Hukens NiCI2 (0,5 n.), cynbdar menu CuSO4 (0,5 1.), iogun kanmus KJ (0,5
H.), cynbdar Harpust Na2SO4 (0,5 1.), henondranenn, 1akMyc, pacTBop Kpaxmaina. xjaopun Hukeast NiCl2
(0,5 n.), cynbpar megu CuSO4 (0,5 H.), omun kamust KJ (0,5 H.), cynedar Harpuss Na2SO4 (0,5 H.),
¢denondranenH, TaKkMyc, pacTBOp Kpaxmasa, xejae30 (OMWIKH), MarHui (CTpyXKa), IIMHK (TpaHysIbl), MeIb
(cTpyxka), cBuHel (Tpanysibl), GuiasTpoBanbHas Oymara, xjmopun maruaus (0,5 H.), xaopun musaka (0,5 H,
11.), cynedat xenesa (II) (0,5 u.), xaopun onoa (II), aurpar ceurmna (0,5 ), cynedar menu (0,5 H., 1 H.)
Conepikanue:

1. MccnenoBanue 2IEKTPOXUMHUUECKON aKTUBHOCTH METAJNIOB

2. COopka raapBaHUYECKOTO dIeMeHTa U u3Mepenue ero JJ[C

DnexTponns

1. Dnexrponu3 xnopuaa Hukens (1) ¢ *HepTHBIME IEKTpOIAMU

2. DnexTponu3 cyib(ara HATPUs C MHEPTHBIMU JIEKTPOJAMH.

3. DnexTponu3 Hoauaa Kaaus

4. Dnexrponu3 cynbdara menu (I1) ¢ akTUBHBIM aHOAOM.

JlabGopatopnas pabota Koppo3us 1 3amura MeTaIjIoB

PeaxkTuBbl 1 Marepuanibl: IUHK (TpaHyibl), MeIb (IPOBOJIOKA), ATIOMUHUN (CTPYKKA), sKele30 (MMPOBOJIOKA),
0JI0BO (TpaHyIibl), yPOTPOIIHH, CTAIbHBIE TNIACTUHKHU, YPOTPOIIHH, PUIBTpOBaIbHas Oymara.
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PactBopsr: cepnas kucinora H2SO4(2 u., 0,2 H.), azoTHast kucinora HNO3 (koHt. r = 1,52 r/mi), consHas
kucnora HCI (1:1), ruapokcun varpus NaOH (2 u.), xnopun warpust NaCl (3%), cynbdar mequ CuSO4
(0,5 n.), xmopun menuCuCl2 (0,5 n.), rexkcarmanodeppar(Ill) kanus K3[Fe(CN)6](0,5 1.).
Conep:xkanue
1. Xumudeckas 1 JIEKTPOXUMHUYECKast KOPPO3Us LIMHKA
2. BriusiHue KOHIEHTPALUK OKUCIUTENS Ha CKOPOCTh KOPPO3UU
3. Koppo3us Kak pe3yaprar pa3InyHOro AOCTYyNa KUCI0poaa
4. JleficTBHE CTUMYJISITOPA KOPPO3HUH.
5. Koppo3ust aimoMuHus Ipy yAaJIeHUH 3alUTHON OKCUHON IIJIEHKH.
6. ITaccuBarusi MeTaNIMYECKON TOBEPXHOCTH.
7. 3ammra MeTajuia OT KOPPO3HUHU TUICHKOH OKCHU/IA, TOJTyYeHHOH MPU TePMOOOpaboTKe
8. KoHTakTHas koppo3us.
9. BiusHue HHruOUTOpa Ha KOPPO3UIO METaIlIa.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
1 Bonipocsl AJ1s1 CAMOKOHTPOJISI.

1. I{aﬁTe ONMpECACIICHUSA IMOHATUAM: CTCIICHb OKUCJICHUA, OKHCIIUTEIIb U IPOLECC OKUCICHUA,
BOCCTaHOBHUTCIIb U IPOLECC BOCCTAHOBJICHUA.

2. Kak cBsi3aHbl SJIEKTPOHHOE CTPOCHHE aTOMOB W HMOHOB C UX OKHCIIUTEIbHO-BOCCTaHOBHUTEIHHBIMH
cBolicTBaMH. PaccMOTpHUTE Ha MprMepax Cephbl, a30Ta, FaJIOTSHOB.

3. Knaccudukamusi OKHCIUTEIBHO - BOCCTAHOBHTEIBHBIX TpoleccoB. Pomb cpensl B mporekannu OB
peakuuii. BaykHeimme OKUCIUTENN U BOCCTAHOBUTEH.

4. BO3HUKHOBEHHE CKauKa MOTEHIIMAJIA Ha SJIEKTPOJIE.

5. HopMaiibHbI€ 37E€KTPOAHBIE TOTEHUAIBI.

6. [Iporiecchl B raibBAaHMYECKOM dJIeMeHTe. DieMeHT [lannans- Sxoou.

7. Dnexrponu3 kak OB mpoiiecc. DNeKTPoau3 paciiaBoB U BOJHBIX PACTBOPOB KUCIIOT, IIEJIOUEH U COJIEH.
8. [IpakTHyeckoe 3HaUeHUE AIEKTPOIIN3A.

9. Kparko chopmynupyiite OTIIHYUE ITCKTPOXUMUYESCKON 3aITUTHI OT XMMHUYECKOM.

10. YUeM BbI3BaHA 3IEKTPOXUMUYECKAS HEOJHOPOJHOCTh MOBEPXHOCTH MeTaIa?

11. KakoBbl IpUUKHBI BOSHUKHOBEHUS MUKpOTajJbBaHONap?

12. Kakue BbI 3Ha€TE METO/IBI 3aIIUTHI OT KOPPO3UU?

2. Tect 17151 caMOKOHTPOJIs1. THIOBBIE BONIPOCHI TeCTA.

1. Kakue 13 mepedncieHHbIX BEIIECTB MOTYT MPOSIBIIATH B PACTBOPE KaK OKUCIUTEIbHBIE, TaK U
BOCCTAQHOBUTEILHEBIE CBOMCTBA?

(a) mepMaHTaHAT KaJHs

(6) cepHas kucnora

(B) cepoBOomOpOI

(T) AMokcua Maprasia

2. Kakue 13 nepedrcieHHbIX BEIIECTB MOTYT MPOSIBIIATH TOJIBKO BOCCTAHOBUTEIIbHBIE CBOMCTBA?
(a) mepekuchr BoIOpOAa

(6) muHK

(B) ammuak

(?) xnop

3. [lepmaHraHar Kajausi B KUCJION Cpefie BOCCTaHABIMBACTCS JI0. ..
(a) MnO

(6)MnQO2

(8) MnO42-

(r)Mn2+

Tema 10. Bonopoa. p- 3iemenTsl VII-IVA rpynn. dnements! VIIIA rpynmel. (OIIK-2)



Jlekuus.
Jlexuua.Bonopon. I'mnpunaer . Bona
Oobmas xapaktepuctuka Bojopona. [lonmoxkeHue Bojopoaa B mepuonndeckoir cucteme. CTpoeHHE aroma.
Ou3nyeckue M XMMHYECKHE CBOMCTBAa BOAOpoaa. Bomopox kak BoccTaHOBUTENb. BoccTaHOBHUTENbHAsS
CIIOCOOHOCTh aTOMHOTO M MOJEKYJISPHOTO BOIOpona. BsammopeiicTBue BomopoAa C MeTallaMUu U
HeMeTaiaMu. DopMbl HaxoXkaAeHUs Bopoponaa B mpupone. CrnocoObl Mmomy4eHuss CBOOOAHOTO BOJIOPOJA.
IIpumenenue Bogopoaa. Bonopos kak epcreKTUBHOE roproyee.
I'uppunel. Tunel ruIpyUaOB: HOHHBIE, KOBAJICHTHBIE, IOJMMEPHBIEC, HECTEXUOMETPUUECKUE.

Bopa: xapakrepucTuka XMMHUYECKHX W MEXKMOJIEKYJSPHBIX CBS3€HM, OCOOCHHOCTH (PU3UUYECKUX CBOMCTB
BOJIbI TIO CPABHEHHUIO C BOJOPOAHBIMU coearHeHussMu S, Se u Te, xumudeckue cBoiicTBa. Tspkenas Boaa.
Metoabl OUUCTKH NPUPOAHOUN BOJIBI.

Jlexuusa.Onements! VIIIA-rpynns.

l'enuit u p -sneMeHTHl BOCBMOW rpynmbl. llonoxenue B mepuoandeckod cucreme. CTpOEHUE aTOMOB.
BaneHTHOCTh M CTENEHM OKHCICHUSI aroMOB. (DU3MYECKHE CBOMCTBA. XapakTep MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS. MI3MeHeHne TeMIiepaTyp IUIaBJICHHS U KUIIEHUS B Py TelIUi - paJoH.

Xumnueckue coequHeHus. DPropuapl KCEHOHA M KpunToHa. IlpuHnunel ux nomydyenus. ['umaponus
¢dropunos. Kuciopoacoaepxkaiiyue COSTUHEHHSI KCEHOHA.

Kunarparnbsle coelMHEHHs aproHa U €ro aHaJoroB.

Jlekuua. Dnementsl VIIA rpynmsl.

OO6mast xapakTepuctuka 31eMeHToB. CtpoeHue atomoB. OcobOeHHocTu (ropa. Pusznyeckue CBOWCTBA
MPOCTHIX BEIIECTB. XMMHUYECKHUE CBOMCTBA MPOCTHIX BeniecTB. DOpMbl HAXOXKIEHUS TAJIOTEHOB B IPUPOJIE.
OOt MPUHIKT TOTY4YeHHs] CBOOOIHBIX ranoreHoB. [IpuMenenue.

lManorenoBogOpOABl. YCTOMUHUBOCTHh MOJIEKYJ. XapaKTep XUMHUUYECKHX CBSI3€ B MOJEKynaxX. XUMHUYECKUE
cBoiicTBa. PeaknuonHas crnocoOHOCTh. BoccraHoBuTenbHbIE W KHCIOTHBIE cBoicTBa. (OcoOeHHOCTH
(hTOpOBOMOPOAHON KHUCIOTHL. [IpOMBINIIICHHOE IMOMYy4YeHHE COJISTHON KHUCIOTHI. [IprMeHeHue ConsHON |
IIJIJABUKOBOM KHCIIOT.

I'amorennnpl. ["amoreHu bl ocCHOBHBIE, aMdoTepHBIe, KUCIoTHBIE. [lomuMepHbie ramoreHuabl. CBOMCTBA.
OCco00eHHOCTH TUIPOIN3a TaJOTEHUIOB pa3HbIX TUMOB. [uapodTopuasl. Oxcuasl Gropa, xmopa (I, IV, VII),
opoma (1), moga (V).

Kucnoponconepxariue KUCIOTH xjopa, Opoma, noga. CrpoeHue mMonekyin. OKUCIUTETbHBIC U KUCIOTHBIC
cBoiictBa. OOmme npuHOUNB TonydeHUs. ColM  KUCIOPOACOAEPKAIUX  KUCIOT  TaJIOTCHOB.
OxucnurenpHble cBoiicTBa. CpaBHUTENbHAS YCTOMUMBOCTD COJIEM U KUCIOT. [IpuMeHeHne rUIoXJI0OpUTOB,
XJIOpaToB, nepxyioparoB. OKUCIAIONINE, TOPIOYHE 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
BemecTB. OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OTHONIEHUE MPOCTHIX BEIIECTB K METAJIaM H
HEMeTaJlJIaM, BOJEe, KuciaoTam M IenodaM. Dopmbl HaxXOXKACHHUS SJIEMEHTOB B mpupoxe. [IpuHummb
MOJIy4EeHUS KUCIIOPOAA U 030HA. [[pMeHeHne npocThIX BEIIECTB.

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

I'uppuner Tuma H23. Ctpoenue mosnekyn. Tepmudeckas yctounBocTh. Ousnueckue cBoiicTBa. M3meHenune
TeMIepaTyp IUIABICHUS M KWIEHHWS B  pPsSAy BOJA-TEJUIypOBOAOPOA. XHMHUYECKHME CBOMCTBA.
BoccraHoBuTenbHBIE U KUCJIOTHBIE CBOWMCTBA B psiAy Boja - TesrypoBomopod. Cepoomopoxa. CBoiicTsa.
TOKCMYHOCTh XaJdbKOTEHOBOMOPOAOB. OOIME NPHHIMIBI WX TOJyYeHHs. XalbKoreHunabl. CpenHue u
KHCTbIe XanbKkoreHuabl. [uaponus. OOuue npuHIuns! noiaydeHus. [Ipumenenue.

I'uppunbt cephl H2Sn. Crpoenue MOJIEKYIL. YcTONYMBOCTD. Kucnornsie u
OKHCJIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [lomucynbhusl.
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Oxkcuapl. Oxcuasl snementoB (IV, VI). OrHomieHne OKCHAOB K BOJAE, KHCIOTaM M IIIEJIOYaM.
OKHCINTENBHO-BOCCTAHOBUTENbHbBIE CBOMCTBA.. lIpHMeHEeHHME CEpHUCTOrOo rasa M €ro BIUSHUE Ha
okpyxarwomyto  cpeny. CepHucras, celeHMCTas U TeJIypucTas  KUCIOThl.  KucCIOTHBIE UM
OKHCIIMTEIHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA B PSIly CepHUCTAS - TeJurypucTasi Kucinotsl. Comu. CynbQUThI
cpenHue u kucible. ['uaponus coneit. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE CBOMCTBRA. [lonyyeHue.

CepHnasi, ceneHoBasg W TeJUTypoBast KuCiOTbl. CBOHCTBa pa30aBIeHHON M KOHIIEHTPUPOBAHHOW CEPHOM
KHCIO0ThI. ['uaparel cepHoit kucnotsl. Ilonucepuslie kucnotsl. Oneym. [IpoMbliieHHBIE METOBI TOTYyUYEHUS
cepHoii kucnotel. Cynbdarsl. I'nnpocynbdarst. Jucynsgarsl. Cenenarsl. Temmyparsl.

Tuokucnotel U ux conu. Tuocynbdarel. [IOTUTHOHOBBIE KUCIOTHI U UX COMHU. [IepOKCOKUCTIOTHI Cephl U MX
coii MIX OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. ['anorenuapl cepbl. CpaBHUTENbHAS YCTOMUYUBOCTb.
CgoiicTBa. Oxcoxyopuabl cepbl. OKCOXIOpHUL cepbl. JIMOKCONUXITIOPU CEPBI.

Jlexuus.OnemenTsl VA- rpymnisbl.

OO6mrass xapakrtepuctrka 3jiemMeHToB. Ctpoenue aromoB. OcoOGeHHOCTH a3zora. IIpocTeie BermiecTsa.
OcoOeHHOCTH CTpOEHHUSA. AJIIOTPONHBIE MOAUGUKAIMH. XUMHUYECKHE CBOMCTBA MPOCTBHIX 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. Ilomyuenume. XuMHUEeCKHME CBOMCTBA aMMHMaKa.
AmvMuHOKOMIUIEKCH. Conmn  aMMOHMSA. AMUIBI, UMUABI, HUTPUABL. Peakuuu OKHUCIEHHS aMMHaKa.
IIpuMeHeHne aMMuaKa.

I'mppasun. Crpoenue Momnekynsl. CoiictBa. Conu ruapa3oHusi. [ uapasuH kak TOMIMBO. [ MApOKCHIIaMUH.
Crpoenue monekyinbl. Conu TUIpOKCHIAMMOHHUS. A30THCTOBOIOPOAHAS KUCIIOTa U ee conu. KucinoTHsie u
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. A3upl. [IpuMeHeHne a3uaos.

Okcumpr  azora (I, 1II, III, IV, V). Crpoenne wmonekya. OTHOIIEHHE K BOJE, IIEJIOYAM.
OKuCIMTENbHO-BOCCTAHOBUTENbHBIE CBOWMCTBA. [IpuHIUIIBI MoOnydeHus. A30TUCTas KuciaoTa. HuTputel.
OKHCANTENBbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA KUCIOTHl U HUTPUTOB. A30THas KuciaoTa. OKHUCIUTENbHbIE
CBOMCTBa KOHIIGHTPUPOBAHHOW M pa30aBIEHHON a30THOM KHCJIOTHL. B3aummosnelcTBue C MeTaljlaMd H
HeMmeTaiaMu. JlaGopaTopHble U MPOMBIIIEHHBIE METOIBI MOJYYEHHUs a30THOM KHUCIOTHI. llapckas Boaka.
[Ipumenenne a30THON KUCIOTHI. COJIM a30THOM KHUCIOTHI, MPOAYKTHI MX TEPMUUYECKOTO Pa3I0KEHHUS.
[Ipumenenue coseir. A30THBIE YIOOpEHHSI.

Oxcuabl pochopa, MbllIbsIKa, CYypbMbl U BUCMYTa. OcOOEHHOCTH cTpoeHusl. OTHOIIEHUE K BOJE, KUCIOTaM
n wmenoyaMm. [lpunnuner nomyuyenus. Kucnopoaconmepkamue Kuciaotel ¢ochopa U UX  CONH.
dochoprHoBaructas kuciaora u runodochutel. Docdopucras kuciaora u dochurel. Meta-, 1u(mupo-)- u
nosmdocdopHbie KUCTOTH U uX coiu. OprodocdopHas kuciora u ee coiau. CTpoeHrne MOJEKyJl KHUCIOT
dbocdopa, ©X OCHOBHOCTh M OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIC CcBOMCTBA. [lomyuenue oprodochopHoit
kucioTel. Ee mpumenenue. @opdopHbie ynoOpeHus.

Iuapoxcuapl mbimbsaka, cypbMbl (I, V) u Bucmyra (III). Mera- u oprodopmbl. KucioTHO-OCHOBHEBIE U
OKHCIIUTETHhHO-BOCCTAHOBUTENbHBIE cBOMCTBA. OOmme npuHnumsl nomydeHnus. Comu. Apcenarsr (111, V).
Crubarst (111, V). Bucmyratst (V). OxkcocoequHeHust BUCMyTa U CypbMbl. OCOOEHHOCTH THAPOIN3a CONEH
CYpPBMBI U BUCMYTA.

lanorenunst anementoB (IIL V). VX cpaBHUTENbHAS YCTOMYUBOCTh. TUIBI TaoreHuA0B. OCOOEHHOCTH UX
rugponuza. [anorernast azora. Xnopunasl hopcdopa (111, V). ['anoreHoKoMIIIeKCHI.

Jlexuus. Onementsl IVA rpynmnsl.

OO6mrast xapakTepucTuKa. Yriepoa W ero coemuHeHus. OOmas xapakTepucTHKa eMeHTOB. CTpoeHwme
atomoB. OcobeHHocTn ymiepona. IIpocteie BemecTBa. AJUIOTpPONHBIE MOAU(PHUKAIMK  yIIIEPOJa.
XWUMHUYECKHNE CBOMCTBA MPOCTHIX BemecTB. DOPMBI HAXOXKACHUSA 3JIEMEHTOB B mpupozae. [IpuHImmb
MOJTy4eHUs MPOCThIX BemecTB. [Ipumenenune. Yroip Kak TOIUIMBO U aacopOeHT. CoennHeHus ¢ MeTallaMu.
Kap6uaer meranmos. KapbopyH.
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Oxkcun yrnepona (II). Xumwuueckass cBsa3p B Mosekyine ¢ nosunuit teopuid BC u MO. Ilonyuenue.
BoccranoButenbHble cBoiicTBa. Peakumm mnpucoenuHenus. KapOonmnsl meramioB. @ocren. Obmactu
npakTruueckoro npumeHenus. Oxenp yrepona (IV). Ctpoenue monexynbsl. OTHOIIEHHE K BOJE, IIEI0YAM.
ITomyuenue. Ilpumenenue. YronbHas kuciora U ee cond. CTpoe€HHE MOJEKY/Ibl YrojdbHOW KHUCIOTHI U
kapOoHat-nona. Kabonarsl, ruipokapOoHaThl, OCHOBHBIE KapOoHaThl. [Ipumenenue. CoequHeHus yriaepoaa
¢ azoroM. llmanoBomopoxn. LlnanoBomopomnass kucnora. uanuael. L{MaHWA-MOHBI KAk JIMTaHIBl B
KOMIIJIEKCHBIX ~CO€QUHEHMsX. [maponn3 nuaHugoB. TOKCMYHOCTH LMAHOBOAOPOAA M LIMAHUIOB.
PonmanoBonopon 1 ponaHubl.
Jlexuus. Kpemuuid.
Xumuueckue cBoicTBa. Cumuiuasl. JIMOKCHA KpeMHHS, OCOOCHHOCTH €ro CTpoeHus, amopdHas wu
kpuctammudeckas ¢popmbl. Kapil. KBapuesoe ctekmo. [lepeBoa B pacTBopumMbie coeanHeHus. KpeMHaneBbie
kucnotbl. OpTokpemHueBass kucnota. [lonukpeMHueBble KUCIOTHl. (OCOOEHHOCTH MX CTPOEHUS.
[Tonydenue. 3011 M ream KpeMHUEBBIX KUCIOT. Cunukarenab. Coaum KpeMHHEBBIX KHUCIOT. OpTo-, MeTa-,
MoMUCUInKarel. AmtoMocuinkarbl. MckyccrBennble cunukarbl. Crekna. Ileomutsl. IlemeHT. Bspkyiue
BemiecTBa. TyromnaBkue kepamuku. Kpemuuiiopranmueckue coenuHeHusa. CHUIIMKOHBI W CHJIOKCAHBI.
Ocobennoctu ux crpoenus. CBOMCTBA.
Jlexuwms. TMonrpynma repmanus. XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB. AJUIOTPOITHBIE MOAM(PUKAIINN
omoBa. CoenuHenust repmanus, onoBa, cBuHma (II, I1V). Hx cpaBHUTEeNbHAs yCTOWYMBOCTD.
KuCI0THO-OCHOBHBIE U OKHCIMTEIIBHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA OKCHAOB. X OTHOmeHue k Boxe,
KHcIoTaM, Imenodam. O0mye NpuHIUII nonydenus. ['uaponus.
Jlekuua. Onementsl VIIIA-noarpynmnel. [enmuit w1 p -31eMeHTB BOCbMOW rpynmbl. [lomoxeHue B
nepuoauyeckoil cucreme. CrTpoeHwe aromMoB. [3MEHEHHWe aTOMHBIX paguyCcoOB, HMOHU3AIMOHHBIX
MTOTEHIMAJIOB, CPOJACTBA K JIEKTPOHY U AIEKTPOOTPULIATEILHOCTH MO NEpUOAaM M rpymnmnaM. BaneHTHOCTD
U CTENEHU OKHUCJIeHUs aroMoB. Duznueckune CBOMCTBA. XapaKTep MEXMOJEKYISIPHOTO B3aMMOCHCTBHS.
N3menenue Temneparyp IIaBiIeHUs U KUIEHUS B Py TeJIAN - paJloH.
Xumuueckue coenuHeHua. Dtopuapl kceHOHa W KpunToHa. [lpuHumMnel ux nomaydeHud. [waponus
¢dropunos. Kuciopozacoaep:xaiiue COeTUHEHHS] KCEHOHA.
Kitarparsabsle coelMHEHHs aproHa U €ro aHaJoroB.
IIpakTH4Yeckoe 3aHATHE.
Pemenne 3ana4 u ynpaskHeHuii.
Coaep:xanue:
1. llemouku mpeBpalieHuii (3a1aHNe Ha OCHOBHBIE XUMUYECKHE CBOMCTBA)
2. PacyeTHble 331241 110 TEME C IPUMEHEHUEM OCHOBHBIX 3aKOHOB XMMHH.
Tunosble 3a1aHuA:
Bonopoa. Boxa. I'mapuabi.
1. VI3 mpencTaBieHHbBIX BEIIECTB BBITUIIUTE T€, KOTOPBhIE COOTBETCTBYIOT ruapuaaM. CaenanHbiii BEIOOD
MOTHUBHUPYHUTE.
CH4 ; SnH4 ; NH3 ; NaH; HBr; B2H6 ; AIH3 ; H2S; H2 ; H20; TiH4 ; H202 ; HF.
2. YkaxxuTe, KaKylo pojb B OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUAX MOTYT BBIMOIHSATH:
a) monekynsl H2; 6) nonst H+ (H30+ );B) nonsr H-. Hanummmre ypaBHEHHs] COOTBETCTBYIOITUX PEAKITHH.
3. XBatuT JM BOAOPOAA, TOJYYEHHOTO B3aUMOJACHCTBHEM SOT ATIOMHUHHUEBBIX CTPYKEK C H30BITKOM
IIEJI04YM, YTOOBI BOCCTAHOBHUTH 10 cBoOomHOro Meramia 36r Cu20? CKONbKO YHMCTOH MEAM NPH ITOM
MIOJIyYUTCSl, €CJIM BBIXOJ COCTaBIAET 95% OT TEOPETUUECKH BOZMOKHOTO?
JuiemenTsl VIIIA-rpynmnsi.
1. Kem BniepBbIe OBUTO CHHTE3UPOBAHO COEIMHEHNE KCEHOHA CO (PTOpOM MOHHOTO Xapakrepa?
2. Kakue creneHu OKHCIEHUS MPOSIBISIET KCEHOH B CHHTE3UPOBAHHBIX (PTOpHIax KCeHOHA?
3. Kakue Tunsl peakuuid XapakTepHbl Juis GTOPHIOB KCEHOHA?
4. Hanncarb ypaBHEHHUS PEAKIHMI COMIACHO CXEME MPEBPAICHUM:
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JuiemeHnTsl VIIA rpynmnsi.

1. Moxxno nu npumensTs 1uia ocyiienus C12 u HCI konuentpupoBannyio H2SO4 u tBepabiit NaOH?
2. Hanmcarp ypaBHenus peakiuii rugponusa ZnClI2 u SiCl4.
3. Hammcarp ypaBHeHue peakuuu ruaposmsa Cl2 B MonekynsapHod u noHHOHM ¢opme. Kak Bimser Ha
paBHOBecue THIposin3a J1o0aBleHUE K XJOPHOM BOJe: a) pacTBOpa KUCIOTHI; 0) pacTBOpa ILIEIOYH; B)
pacTBopa XJ0puaa HaTpus?
4. Cxonpko nutpoB Cl2 (mpu H. y.) oOpa3yercs npu B3aumoneictsuu 100 ma 36%-noit (r = 1,18 1/mn)
cosstHOM KucsoTsl ¢ 50 r KMnO4?
JuiemeHnTs! VIA rpynmnsl.

1. [Touemy mipu npousBoacTBe H2SO4 KOHTaKTHBIM crocoO0oM oKcua cepsl (V1) pacTBOpSIIOT HE B BOJIE, a B
KOHLIeHTpupoBaHHo H2S04?
2. Kakyto Maccy BBICOKOIIPOIIEHTHOTO ojieyma ¢ conepkanueM 60% cobomaoro SO3 MOXKHO MOTYYUTh U3 5
T HUPUTHOTO KOHIIEHTpaTa, coaepamiero 45% cepui?
3. Paccunrars, kakoii o0wem 3aiiMer mipu 20 °C u 95 klla oxcun cepsl (IV), momyueHHBINH OeHCTBUEM
KucIoThl Ha 0,6 MOJb Cyab(pUTa HATPHSL.

JiyieMeHTHI VA- rpynmnsl.

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. Hanucars ypaBHeHus peakumii ruaponusa xmopuaa Bucmyta (III) m ykazaTh, kKak MOXHO CMECTHTH
paBHOBECHUE TUAPOIIN3A.

AuiemeHTsI [VA-rpynnsi

1. Ilouemy onacHOCTb OTpaBJIEHMS YrapHBIM I'a30M IIPH 3aKPbIBAHUU IE€YEH BO BPEMS TOIKU IOHMKAETCS
o Mepe yYMEHbIIeHHs Hakana yriei? Jlns oOBbsICHeHHs HCHOJIb30BaTh TEIUIOBOM 3((deKT peakuuu
obpazosanus CO.

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

0) okcuna kpemuus (IV) ¢ ruapokcuiom Harpus;

B) KapOOHaTa KaJus ¢ KPEMHUEBON KUCIIOTOI;

r) okcuaa kpeMuus (IV) ¢ THIAPOKCHIOM KaJbIns.

3. CocTaB OKOHHOTO CTEKJIa MPUOIU3UTENBHO BhIpaxkaeTcs popmynoit Na20 x CaO x 6Si02. Beruuciautp
TEOPETUYECKUI PacXoi ChIpbs — COIbBI, U3BECTHIKA U KpeMHe3eMa - Ui MOJy4YeHHus | T Takoro CTEeKIa.
Hanmcats ypaBHEHHE peaKkIMy B3aUMOJICHCTBUS 3TUX BEIIECTB MIPU CIUIABICHUH.

4. Hanucarb ypaBHEHUSI peakiil B COOTBETCTBUHU CO CXEMOM IIPEeBpaLICHUI
Na-S10; — H-S10,
Nd:SID: « Si 4 «Si —}'SIF4 —:"H:[SIF,_;]

JlaGopaTopHbie padoThbI.
Jlaboparopnas paGora «Bomxopox»
OnebIThI:
1. IlomyueHue Bogopoaa IEHCTBUEM METAIJIa Ha KUCIIOTY.
2. IlonyueHnne BopoOpoJa ACMCTBUEM METAJIIa Ha IIEJI0Yb.
3. Boccranosnenue Ilepmanranara kajius aTOMapHbIM BOAOPOAOM.
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JlabopaTopHas pabora «['ajorenbn»

OnpIThbI:

1 .«XJ10p ¥ XJ10pOBOAOPOT»

1. ITonmyuenue xmopa.
2. B3zaumogeiicTBue Xj10pa ¢ MeTalIaMu.

3. XJiiopHas BoJla U €€ CBOMCTBA.
4. TlonyueHue XJIOPOBOAOPO/IA U €r0 CBOICTBA.

I1. «KucaopoaHbie coeTUHEHHUS XJI0Pa»

1. ITomyueHue sxaBeneBOi BOABI.
2. OKUCIUTEIbHBIE CBOMCTBA JKaBEJIEBOM BOMEI.
III «bpom, HOa M UX COETUHECHU
. [Tomyuyenue 6poma u oza.
. CoiicTBa Opoma.
. CBoiicTBa noma
. JleficTBUE XJIOpPHOI BOJBI HA CMECH PACTBOPOB HoAMIa Kalus U OpOMHUIa KaJIHsl.
. Bonoponusie coenunenust Opoma u rona.
. BoccranoBuTenbHbIE CBOMCTBA raJIOT€HOBOAOPOIOB.
. Conmu OpOMHOBATHCTON KHUCIIOTHI.

~N 00 &N L AW =

. Peakniun 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 NepoKcHia BOAOPOA.

II. TTepokcup!.

1. OBHapysxeHHe epoKCcHIa BOIOPOA.

2. [TomyueHnue nepokcuaa BOAOPOIA.

3. OxkucnuTelbHbIE CBOMCTBA MEPOKCHUIA BOAOPO/IA.

4. BoccTaHOBUTEIIbHBIE CBOMCTBA MEPOKCUIA BOAOPO/A.

5. OKucIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA IEPOKCH 1A HATPHUSL.

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

1. ITomyueHne MOHOKJIMHHOM CEPBI.

2. [TonyyeHue MmIacTUYECKOMN CEPHI.

3. B3aumopeiicTBHe cepbl C METAIIIIAMH.

a) BzanmopeiicTBre cephl ¢ KeIe30M.

4. BoccTaHOBUTEIBHBIE CBOMCTBA CEPOBOIOPO/IA.

5. l'unponus cynbdumos.

JlabopaTopHas padora «KucjiopoaHblie coeTHHEHNS CepPbDy
OnbIThI:

1. ITonyuenue oxcupa cepsl (1V).

2. CpoiictBa okcupa cepsl (IV)

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

0) PactBopumMocTh okcupaa cepsl (IV) B Boze.

3. OkucauTenbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA OKcHAa cepsl (IV) u cepHUCTON KUCTIOTHI.
4. ObecupeunBanre PyKCHHA CEPHUCTON KUCIOTON

5. Peakuusa Ha H2SO3 u ee conn.



6. CBolicTBa CEpPHOI KUCIIOTHI.

a) BzanmopelicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C HEMETaNIaMU
0) HeiictBue pazbainennoit H2SO4 Ha meTasibl.

B) JlelficTBHE KOHIIEHTPUPOBAHHOW CEPHOM KMUCIOTHI HA METAJLIbI.

r) Jleruaparupyromniye cBONCTBA CEPHOM KUCIIOTHI.

1) BzanmopeiicTBre cepHOM KUCTIOTHI C COIMSIMU APYTHX KUCIIOT.

7. Peakuus Ha cynabgar-uoH

8. CoiicTBa THOCYNIb(]aTa HaTPHsI.

a) BoccranoButenbHble cBOiicTBa THOCYNb(aTa HATPUSI.

JlabopaTopHas paboTa «A30T U €ro BOAOPOJAHbIE COeTMHEHUD)
OnbIThI

1. [Tonyuenue azora

2. CBoiiCcTBa aMMHaKa.

a) PacTBopeHne aMmmuaka B BOJIE.

3. Peakiusg Ha MOH aMMOHUSI.

4. Tepmuueckoe pasiioKE€HUE COJIE aMMOHUS.

5. Bo3ronka xjopuia aMMOHHUS.

JlaGopaTopHasi padora «KucjiopoaHbie COeIMHEHHUS 30T
OnbITHI:

1. ITonyuenue 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) JleiicTBrEe KOHIICHTPUPOBAHHOM a30THOW KUCIIOTHI HA METAJLIBI.

B) JleticTBre pa30aBIeHHON a30THOM KMCJIOTHI HA METAJIJIBI.

r) [laccuBupoBaHue alMtOMUHUS «ABIMSALIEH» a30THON KUCIIOTOM.

n) JleiicTBre KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTHI HA HEMETAJIJIBI.
) Paspyiienne opraHMuecKux BEIECTB a30THOM KUCIIOTOM.

5. PaznokeHue HUTPATOB MPU HATPEBAHUHU.

JlabopaTopHas padora «Poc¢op u ero coeTMHEHUsD)

OnbITHI

1. Peakiuu Ha HOHBI GOCPOPHBIX KUCIIOT.

2. ITonyuenue HochOpHBIX KUCIIOT.

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

a) @ocdarsl HATPUA U X TUAPOIIH3.

0) [Tonyuenue dhocdaroB KaIbIHs.

B) [Tonyuenue docaros xene3a u aIrOMUHUSL.

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

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

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

CoequHeHUs1 BUCMYTA

1. Ilomyuenune okcuna Bucmyta(lll).



2. Ilonyuenue u cBoicTBa ruapokcuaa Bucmyta (I11).
3. l'unponus coneit BucmyTa (III).

JlabopaTopHas paGora. Yriiepoa u ero coeJMHEeHUsl.
OnpITHI:

1. AncopOumoHHass CHOCOOHOCTD JPEBECHOTO YIJISL.

2. Ilonyuenue u cBoiicTBa okcuzaa yriaepoaa (II).

3. [onyuenue u cBoiicTBa okcuaa yrepoaa (IV)

4. O6pa3zoBaHHE COJNCH YTOIBHOW KHUCIOTHI.

5. I'mppomnus conent yronbHOU KUCIOTHI.

6. CBoOIiCTBa COJIEN YTrOJbHOM KHUCIOTHI.
JlabopaTopHas padora «KpeMHuii H ero coeTMHEHUsD)
OnbIThI:

1. ITomydyeHne KpEMHUEBOW KUCIIOTHI.

a) [TomydeHnue ruaporesnss KPeMHHUEBOW KHUCIOTHI.

6) Iomyuenue rupo30Iis KPEMHUEBOM KUCIIOTHI.

B) BriTecHeHNE KPEMHUEBOI KUCIIOTHI U3 €€ COJICH.

2. 'maponu3s conelt KPEMHUEBOM KUCIIOTHI.

3. BrllenaunBanue CTeKIIa.

JlabopaTopHas padora «OJi0BO, CBHHEIl U UX COCINHEHUS
OnbIThI:

OunoBo

. [Tonydenue onosa.

. OkucneHue 00Ba KUCIOPOAOM BO3/1yXa.

. BzaumogelicTBue 010Ba ¢ KUCIOTaMH.

. BzaumozeiicTBre 010Ba CO 1IEI0YaMHU.

. [Tomyuyenue u cBoiicTBa runporcuaa onosa(ll)

. I'maponu3 xnopuna onosa(Ill).

~N N L kW N =

. Ilonydenue cynb(punoB onoBa.
Caunen.
8. [lomydyeHue cBUHIIA.
9. OkucneHne cBUHIIA KUCIOPOJOM BO3AyXa.
10. B3aumomelicTBrEe CBUHIIA C KUCIIOTAMMU.
11. INony4enue u cBoiicTBa ruapokcuaa ceunima (I1)
12. O6napyxenue nonoB Pb2+ B pacTBope.
13. CrenieHb OKUCIIEHMSI CBUHIIA B CYpHUKE.
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3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. IloaroroBka Kk ko/L1IOKBUYMY ''Bogopon. JiemeHnTsl 7A n 6A, 4A u SA nmoarpynn u ux
coeiHeHusn "

2 Tect pas1 caMOKOHTPOJIA. THNOBBIE BONPOCHI

«Bomopoa. I'mapuasi. Boga»

1. BoccTaHoBUTEIBbHBIE CBOMCTBA BOJOPO/I IIPOSIBIISIET MPU: ) pACTBOPEHUU B BOJIE
0) B3aMMOJICCTBUH C METaJNIAMH

B) B3aUMOJICUCTBUU C KUCIOPOJIOM +

T') IPU B3aUMOJICHCTBUH C METaJlIaMU

2. [IpucoeauHsist 3AEKTPOHBI, BOIOPOJ MPUOOPETAET INEKTPOHHYIO KOHPUTYPALTHIO
a) noHa (ropa

0) noHa TUTHS

B) aTOMa TeJus

I') MOHA HaTpus

3. I mosy4yeHust BOAOPO/a B MPOMBIIIJIEHHOCTH B KAYECTBE CHIPhSI UCIIONIb3YIOT
a) COJIIHYIO KUCJIOTY

0) cepoBOIOPON

B) IPUPOJHBIN a3

T') TUAPUJIBI

AuemenTsl VIII A rpynmnsl

1.VkaxuTte, kakue 13 01aropoJHbIX ra30B HE BCTYMAIOT B XUMUYECKOE B3aUMOEHCTBHE Jaxke co (pTopom:
1) He, Ne, Ar;

2) He, Rn;

3) Rn, Ar;

4) Rn, Kr, He.

2. Bribepute, kakue u3 OIaropoJHBIX Ta30B MPUMEHSIOT IS CO3JaHUS CBEpX- HU3KHX TEeMIleparyp B
XUMUYECKHUX IKCIIEPUMEHTAX:

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

3. YkaxxkuTe, y Kakoro U3 3JIEMEHTOB OJIATOPOHBIX Ta30B CaMbIi BHICOKHH TTOTCHIIMAJ HOHU3AIIHH:
1) Rn; 2) Ar; 3) Kr; 4) He.

«uemenTsl VIIA I'pynneny

1. Ykaxkute rajgoreH, KOTOPbIA B COEIMHEHUSX HE MPOSIBISIET MOJI0KUTEIBHYIO CTENIEHb OKUCTICHUS
a)l

0) Br

B) Cl

r) F

2. Kakoli n3 NOHOB sBJIsIETCSI HAMOOJIEE CHIIBHBIM BOCCTAaHOBUTEIEM?

a) Br-

0) F-

B) Cl-

r) [-

3. Jlnis rajlor€eHOB XapaKTEpHBHI. . .

a) BBICOKAs peaKIMOHHAsi CIOCOOHOCTD, TPUYEM JIJIsl HO/Ia OHA MaKCUMaJIbHa, a IS XJIOpa MUHUMAaJIbHa
0) BOCCTAaHOBHUTECIIbHAS aKTUBHOCTD

B) OKHUCIUTENbHAS aKTUBHOCTh, MAKCUMAaJIbHAsS sl PTOpa 1 MUHUMAJIbHAS JIS HoJa

I') Ta3000pa3HOE COCTOSTHUE MPU OOBIYHBIX YCIOBUAX
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JueMeHThI VIA-rpynnsi

1. Bpsany O — S — Se — Te — PookucnuTtenbHble CBOMCTBA AJIEMKETOB. . .

a) YCWINBAIOTCS

0) ocmabeBaroT

B) HE MEHSIOTCS

T') JUIS 3TUX AJIEMEHTOB XapaKTePHBI TOJIHKO BOCCTAHOBUTEIbHBIE CBOMCTBA
2. KucnotHbie cBOMCTBa HaMOOJEE BBIPAXKEHBI JUIAL. ..

a) H20

6) H2S

B) H2Se

r) H2Te

3. Kakue BaJlEeHTHOCTH MPOSIBIISIIOT KUCIOPOJ ¥ 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 (kucnopon); 6 (cepa)

OnemeHTbl VA-Tpynbl

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

(a) ycunuBarorcs

(6) ocmabeBaroT

(B) HE MEHSIOTCS

(T) BCE AIEMEHTHI ATOM MOATPYIITHI — HEMETAJTBI

2. B Mornekyre a30Ta aTOMBI CBSI3aHBL. . .

(a) mByMs s- M1 OTHOM P - CBSI3BIO

(6) mByMS p- ¥ OJTHOH S - CBS3BIO

(B) KOBaJIGHTHOM TOJIIPHOM CBSI3bIO

(T) KOBaJICHTHOH CBsI3b0, 00Pa30BAaHHON IO JJOHOPHO — aKIIEIITOPHOMY MEXaHU3MY
3. Kakas u3 anmnorponusix Mmonudukaiuii hpocdopa sBisercst Hanboiee peakImoOHHHOCTIOCOOHOM ?
(1) G6emnbrit pochop

(2) xpacHsrit pocdop

(3) cepwrit pocdop

(4) uepnsrit hochop

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

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

(6) docdop umeeT GonbIIHIA paaryc aTomMa

(B) 3HaYeHHE SHEPrUU CBSI3M B MOJIEKYyJ€ a30Ta HAMHOIO BBIIIE, Ye€M 3HAUE€HUWE JHEPruH B JHOOOU
ayutoTpornHoi monudukanuu Gocdopa

(r) atom dochopa umeet BakaHTHYIO d — opOHUTAITH

JuemeHThI IVA-rpynnsi

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

a) yMEHbILIAETCS

0) He MEHSeTCS

B) YBEIMYHMBAETCA

T') 9T 3JI€MEHTHI HE Pa3INyaloTCs M0 XUMUYECKON MpUpoe

2. Cpenu snemeHTOB [V Tpyniibl rIaBHOM MOATPYIIIBI MOHHBIE COSAMHEHHS 00pazyIoT
a) yriaeposa

0) kpeMHUI

B) OJIOBO

') CBUHEI]



36
3. B otnume ot yrepona KpeMHui
a) ABJISIETCS TBEPBIM BELIECTBOM
0) UMeeT aIOTPOITHBIE MOIU(UKAIINN
B) IIPOSIBIISIET CBOICTBA BOCCTAHOBUTEIS
T') HE BCTPEYAETCSI B CBOOOAHOM COCTOSIHHH
4. Ot ymiepoja K CBUHILY IPOYHOCTh BOJAOPOIHBIX COSIUHEHHI
a) yMEHbILIAETCS
0) yMEHBIIIAETCS He3HAYUTEIBHO
0) yBeIMIMBACTCS
') HE U3MEHSETCS

Tema 11. p-JaemenTtsl III-rpynnsi. s-Jiaements I-11 rpynn. (OIIK-2)

Jlekumus.
Jlexmmsi. O6mas xapakrepuctuka p -3nmeMenToB I rpynmer.bop. Amomunnii. [Toarpymnma ramus.
Crpoenne aromoB. OcoObie cBoiicTBa O6opa. Xumudeckue cBoiicTBa Oopa. ['mapunel 6opa. Okcun Gopa.
Opro-, MeTa-, monubopHsle KUCIOThL. X coctaB u crpoenue. Cuna kuciot. Opro-, MeTa- 1 NOIHOOpaThI.
Bypa. 'anorenuas Oopa.
OuU3NYECKUEe U XMMHUYECKHE CBOWCTBA METAJJIOB psifa aIIOMUHMHN - Tauid. HaxoxkaeHuwe B mpupose.
[Mpunumne! nonyyenus: metayioB. [lonmydyenne u npuMenenue ammoMunus. ['uapua amomunus. OKCuabl,
ruapokcuasl U comu  sneMeHToB(IIl). WX cpaBHUTEnbHAs yYCTOWYMBOCTh. XHMMHUYECKHE CBOWCTBA.
[Tpuntumne: nonydenus. ['uaponus. OcodeHHOCTH coenuuennid Tammus (1).

Jlexmmsi. OcOOEHHOCTH CTPOCHHSI aTOMOB S-3JIEMEHTOB. S dJIeMeHTSIA-moarpymnmel BaneHTHOCTh U CTETICHH
OKHcJIeHUs. VoHM3alMOHHbIE TOTEHIMANbI. XapakTep XUMHUYECKHUX CBsI3el M CKIIOHHOCTh K 00pa3oBaHUIO
COCIMHCHWM B KaTHOHHOW (opme, KoMmruiekcooOpazoBanuio. CBoicTBa MpOCThIX BemecTB. CBoHCTBa
OKCHJIOB, TIEPOKCHUJIOB, TUAPOKCHIOB. XapaKTep U3MEHEHHsI CBOMCTB M0 TpyTIIIE.

Crpoenue aromoB. OCOOCHHOCTH JUTHS. XHMHYECKas aKTUBHOCTh MeTaioB. Ee wu3MeHue B psaxy
nutuii-ie3uii. OTHOIICHWE WIEJIOYHBIX METAJVIOB K HEMEeTallaM, BOJAE, KHUCIOTaM. [WMIOpuabl, OKCHIBI,
MEePOKCHUIbI, HAAMEPOKCUIBI, O30HUIbI, TUAPOKCUAbL. CBoiicTBa. M3MeHEHUE CHiibl OCHOBAaHUM B pALY
TUAPOKCUIOB JUTUsA-11e3uss. Comnu. BO3MOXXHOCTH 00pa3oBaHUSI JBOMHBIX COJIEM W KPUCTAJUIOTHAPATOB.
Xnopunel Hatpus u kamus. KapOonatel. Coma KaJabIIMHUPOBaHHAS, KpHCTAUTMYECKasl, MuTheBas. [lorar.
I'mayGepoBa conb. [Ipumenenue comneit.

Jlekims. Xwumus snemeHtoB  [IA-moarpymmel. CrpoeHune aromMoB. Bo3MOXHOCTH — 00pa3oBaHHS
KOOPAMHAIIMOHHBIX coennHeHni. OcobeHHoCTH Oepuius.

dusnyeckue 1 XUMHYECKUE CBOMCTBA MeTamioB. OTHOIIIEHHE K HEMCTAaJll1aM, BOAC, KMCJIOTaM. OTHoLIEHUS
GCpI/IHJII/ISI K II€J1049aM. HpI/IMGHGHI/Ie Mar”auys.

I'mapunel, okcuzabl, MepoKCcHIbl, TuApokcuiapl. MWx crpykrypa. KuciI0THO-OCHOBHBIE CBOMCTBA.
AmporepHocTh TUApoKcHaa O6epuiuins. [IpuHiune! nomydyenus. UIpoOKCHa KanbIus (rameHast U3BECTh).
Comu. Kpucramnorunparsl. KommuiekcHsle coequnenus: 6epwums. ['uaponus conei Gepuiins U MarHusl.
KapOonatsl. Cynbdarsl. XKecTKoCcTh BOABI M METO/IBI €€ YCTPaHEHHS.

IIpakTH4eckoe 3aHATHE.
Pemenne 3ana4 u ynpaskHeHuii.
Conepxanue:
1. llemouku mpeBpalieHuii (3a1aHNe Ha OCHOBHBIC XUMUYECKHE CBOMCTBA)
2. PacueTHble 331241 110 TEME C IPUMEHEHUEM OCHOBHBIX 3aKOHOB XMMMHU.
Tumnosble 3a1aHuA:
1. Yto Takoe nepisl Oypsl, Kak UX noixydator? [IpuBecT mpumMepsl.
2. 3amucarh ypaBHEHHS PEaKIIUA HEUTpaIU3aluu OOPHON KHCIIOTHI €KUM HATPOM.

3. Cxonbko KT opTrodopHoit kuciotel H3BO3 u kakoii 06bem 23%-noro pactBopa Na2CO3 (r = 1,25 r/mn)
HEOOX0IMMO 3aTpaTuTh A noydeHus 1T 6ypsl Na2B407 x10H20?

4. BbIlIOTHUTE NpEBPALLIEHUS:
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JlaboparopHbie padoThbI.
JlaGopaTopHasi padora «bop, aJJIOMMHMH U UX COeTMHEHUSI»
OmnepiT 1. [Tonmyuenne opToOOpHOI KUCIOTHI M €€ CBOMCTBA.
OmpiT 2. CBOMCTBA COME OOPHBIX KUCTIOT.
OmnpiT 3. B3auMoeicTBre aTlOMUHHUS CO MIET0YaMH.
OnriT 4. B3auMoneiicTBre aTIOMUHUS C BOLOM.
OnpIT 5. B3auMojeicTBue aaTlOMUHUS C KUCIIOTaMU
OmnpiT 6. [TonnyyeHue ruipokcria allFOMUHUS, UCCIIEI0BAHUE €0 CBOMCTB
Omnpit 7. 'maponus coneit aTtOMUHUS
JlaGopaTopHas padora «llle1ouHbIe METANIIBI M KX COETUHEHUSD)
OnpiT 1. B3auMopeiicTBue MIETOYHBIX METAJIIIOB C BOJTOM.
OnbIT 2. B3auMozencTBre NepoKCHIa HaTpus ¢ BOJOH
OmnpiT 3. ['maponu3 coneld HeNOYHBIX METAJUIOB.
OnbIT 4. OkpannBaHue MJIAMEHU COJISIMU IIETOYHBIX METAIIIOB.
JlabopaTopHas padora «bepuiinii, Maruuii, meja04Ho3eMe/IbHbIe METAJJIbI M UX COeUHEHMUSI»
CoenuHenus Gepuins
OmpiT 1. IMomydyeHue u cBoicTBa THAPOKCHIA OCPUILITHSL.
OmpiT 2. CpaBHEHHE KUCIOTHBIX U OCHOBHBIX CBOMCTB THIPOKCH 1A OCPHILITHSI.
Marnuii 1 ero cCoeAMHEeHUS
OnbiT 1. BoccTaHOBUTENIBHBIE CBOMCTBA METAJITMYECKOTO MArHUsI.
OmnpiT 2. TlomydeHue u CBOKWCTBA OKCHJIA U THUJIPOKCUAA MarHUs.
OmnpiT 3. CBOMCTBA COJIEH MarHus.
Ile/i04HO3eMe/IbHBIE METAJLJIbBI U UX COeINHEHMUS.
OmnriT 1. BoccTanoBUTEIbHBIE CBOMCTBA KaIblMs. B3anMoaeiicTBUE KaIbIUs C BOOOM.
Omnprit 2. [TomydyeHune ruIpOKCHIOB MIETOYHO3EMENBHBIX METAJIIOB
OmnpiT 3. [TonnyyeHue u CBOMCTBA COJIEH MIETOYHO3EMETbHBIX METAIIJIOB
a) [Tomy4enue u cBoiicTBa KapOOHATOB IIEITOYHO3EMETHHBIX METAIIJIOB
B) [lomyuenue cynbhaToB IeT109HO3EMENIBHBIX METAIIOB
r) CpaBHUTENBHASI PACTBOPUMOCTH CYIb(ATOB MIETOYHO3EMEBHBIX METAIIIOB
OmpiT 4. OkpanmBaHue MJIaMEHU COJIIMH KaJbITUsl, CTPOHIIUAS U Oapus

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IToaroroBka K 3amuTe 1a00paTopHBIX padoOT.
2. [TonroToBka K KOHTPOJILHOH padoTe.
3. Tect nyig caMOKOHTPOJIA
TuroBbie BOIPOCHI:
TeMa p-3ieMeHThI IIIrpynmnsi
1. Vkaxxute 35eKTpOHHYIO (hopMyIly Gopa B CTETIEHU OKHUCICHUS +3:
1)1s22s22p1;2)1s22s02p0;3)1s22s22p0;4)1s22s22p4.
2. YkaxxuTe, KaKylo CTENEeHb OKUCIECHUS MPOSIBIISIET AJIIOMUHUIN B COEIMHEHHUH (QJIFOMUHUEBbIE KBACLIbI):
1) +4; 2) +6; 3) +3; 4) +1.
3. YkaxxuTe, Kakue MpoAyKThl 00pa3yloTcs rnpu pactBopennn okcuaa oopa(Ill) B Boze:
1) B(OH)4 ; 2) H2B40O7 ; 3) H3BO3 ; 4) HBO2.
4. YkaxuTe, KaKyto OKpacKy UMeeT HHIUKATOp B pacTBOpPE TeTpabopara HaTpHs
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Na2B4 O7 :
1) makMyc — KpacHyIo;
2) METWJIOPAHK — KPACHYIO;
3) benondTanenn — MaaTuHOBYIO;
4) dpenondranenH — OECIBETHYIO.

5. VkaxuTe, KakHe BeIIeCTBA OOpPa3yrOTCS IPH B3aMMOICHCTBHM PACTBOPOB XJIOpUAA ATIOMHHHUS M
KapOoHaTa HaTpus:

1) AIOHCO3 + NaCl;
2) AI(OH)3 + CO2 + NaCl,
3) AI(HCO3)3 + NaCl;
4) A12(CO3)3 + NaCl.
6. YKaxxuTe, KaKyro OKpacKy uMeeT HHaAukarop B pactBope TINO3 :
1) nakMyc — KpacHy1o;
2) METHJIOpPAHK — KPAaCHYIO;
3) dpenondranrens — MaIMHOBYIO;
4) penondranenH — OECIBETHYIO.
7. YkaxuTte, Kakue MpoxyKThl 00pa3ytorcs npu B3aumoneiictsun okcuaa rammms(Ill) ¢ pactBopom enxoro
HaTpa:
1) Ga(OH)3 ; 2) Na 3[Ga(OH) 6 |;
3) Na[Ga(OH)4 |;
4) NaGaO2.
8. Ykaxxure mpoaykThl criaBieHust okcuaa uHaus(111) ¢ ruapokcumom kamus:
1) In(OH)3 ; 2) K3[In(OH)6 |; 3) K[In(OH)4 ]; 4) KInO2.
9. Vkaxure, Kakue CBOMCTBA MPOSBIAIOT coeAuHeHUs: Taummsi(l) B OKHMCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKknusx:
1) OKHCITUTETBHEIE;
2) BOCCTaHOBUTEJIbHBIE;
3) OKUCIIUTEIBHO-BOCCTAHOBUTEIBHYIO TBOMCTBEHHOCTB;
4) e yuactBytor B OBP.
10. Ykaxxute coenmMHEeHHUE TaJUTUs, oOpasytomeecs npu B3aumoneiictsuu 11203 ¢ HCI:
1) TICI2 ; 2) TICI; 3) TICI3 ; 4) TIH3.
TeMa s-3jieMeHThI I-11 rpynmnsi
1. Hatpuii MOXHO IOJTy4UTh
1) mpu B3aMMOIEHCTBUY THAPUIA HATPUSI C BOJOU
2) BIEKTPOIM30M PAcTBOPA XJIOPHIA HATPHUS
3) snekTpoiau3a paciiaBa XJI0pHa HaTpus
4) BIIeKTPOTU30M pacIliaBa THIPOKCHUIA HATPHUS
2. YKaxxuTe NpoayKThl B3aUMOACHCTBUS HATPUS C KUCIOPOAOM BO3AyXa:
1) Na20; 2) Na202 ; 3) NaO2 ; 4) NaO3.
3. YKkaxxuTe NMpOIyKThl B3aUMOACHCTBUS KapOua JINTUS C BOJOM:
1) LiOH + CH4 1 ;
2) Li20 + C2H2 1 ;
3) LiOH + C2H2 1 ;
4) Li202 + C2H2 1.
4. YKkaxuTe UOH, KOTOPBIN OKpAlIUBAET IIJIaMsl B JKEJITHIN 1IBET:
I)Li+;2)Na+;3)K+;4)Rb+.
5. YKaxxnuTte UOH, OKPALIMBAOIINHI IJ1aMsl B TEMHO-KPACHBIN 1BET:
1) Mg2+; 2) Ra2+ ; 3) Ba2+ ; 4)Sr2+.
6. YKaxuTe MPOAYKTHI B3aUMOJICHCTBUS KapOua KaJIbIUs C BOJOM:



1) CaCO3 +H2 1 ;

2) Ca(OH)2 + C2H2 1 ;

3) CaH2 + CO2 1 ;

4) Ca(OH)2 + CH4 1.

7. YkakuTe MpOoRyKTHl THAPOIIM3a HUTpaTa Oapusi:

1) BaO + HNO3 ;

2) Ba(OH)2 + HNOS3 ;

3) Ba(OH)NO3 + HNO3 ;

4) He TUAPOAU3yeTCs.

8. Ykaxure, B pacTBOpE KaKoro BEIECTBA JAKMYC IPUOOPETAET KPACHYIO OKPACKY:
1) Ca(NO3)2 ;

2) MgS0O 4 ;

3)BeCl2;

4) Sr(CH3COO0)2.

9. Vkaxure, npu paCTBOPEHUH KAKOT'O BEILIECTBA B BOJIE BBIJIEISIETCS] aMMHUAK:
1) Ca(NO3)2 ;

2) Mg(NO2)2 ;

3) Ba3N2 ;

4) N2.

Tema 12. d-Dnements! I-VIII rpynn. f-Jaements! (OIIK-1)
Jlexknus.

Jlexms.O0mas xapakrepuctuka d-anemenTtoB. Xapakrepuctuka snemeHToB IIB-monrpynmer Ctpoenue
aroMoB d-31eMeHTOB. V3MeHeHue aTOMHBIX PaJuyCOB, MOHM3ALMOHHBIX MOTEHLMAIOB, BaJCHTHOCTh U
CTETEHU OKHUCJICHHUS M0 rpynmaM u nepuogam.. CXoICTBO XMMUYECKUX CBOMCTB 3JIEMEHTOB IO MEPUOAM H
no rpynmnam. Ocobennoctu cBoiicTB d-anemenTtoB Il rpynmsl. CKIOHHOCTh K 00pa30BaHUIO KaTHOHHBIX U
AHMOHHBIX (HOPM, KOMIUIEKCOOOPa30BaHHIO, 00PA30BAHUIO COCTUHEHHH cO CBsI3sAMU D-0-3, KIacTepHBIX
COCIMHECHUM.

®dusnueckue cBoiictBa d-3meMeHTOB. XUMHUYECKasi aKTUBHOCTb M €€ M3MEHEHHUE IO TpylmaM, MepHoiaMm.
KucnoTHo-oCHOBHBIE CBOICTBA OKCHJOB M TMIPOKCHIOB d-anemMeHTOB KoMIlIeKcHblE COeTUHEHUs
d-anemeHTOB.

Crpoenne aromoB »snemeHToB IlIb-moarpynmel.. XapakTep XMMHMUYECKMX CBSI3eé B COEOUHEHMSIX.
XHWMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB. MI3MEHEHME 10 IpyMIe XUMUYECKON aKTUBHOCTH. OTHOIIEHHE K
KHUCIJIOPOAY, BOJIE, KUCIIOTaM.

Okcuapl W TUAPOKCHABI 3ieMeHTOB 3b-nmoarpynmbl. VI3MeHEHHME KUCIOTHO-OCHOBHBIX CBOMCTB
THAPOKCUIIOB B psAny ckanauii-akTuHUN. Conu. CKIOHHOCTh K OOpa30BaHUIO COJICM B KaTHOHHOW U
aHnoHHOU opmax. [[BoitHbIe conu. KoMIIeKCHbIE COeTUHEHNUS.

Jlexius. d-Onementsr IV rpymnmel. OOmas xapakTepucTuka 3iaeMeHToB. CTpoeHue aroMoB. M3menenue
XUMUYECKUX CBOMCTB M0 TpyMIIE.

du3znyueckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOLIEHUWE K KUCIOPOIY, BOJAE, KUCIOTaM U
menoyaMm. KopposuoHHass ycToWYuMBOCTh. MeXaHW3M pacTBOPEHHS METaJUVIOB B CMECH a30THOM U
IIJIABUKOBOM KUCIOT. [IppuMeHeHue Turana.

Oxcunbl 1 THAPOKCUILI TUTaHa, IupkoHus, raduus (IV). CpoiictBa. X oTHOIIEHHWE K BOJE, KUCIOTaM,
menovam. [lepeBon B pactBopumeble coennHenus. [IpuHuunsl nomydenns. OKCUAbl U TUAPOKCUIABI TUTAHA
(I, IIT). CroticTBa. Tutanarsl. [lupkonatsl. ["agHATHL.

lanorennnpr snementoB (IV). anorenuawst tutana (II, III). T'maponus ranorenugoB. OKcorajaoreHUABL.
["aoreHOKOMIIIEKCHI.

Jlexims. d-Onementsl V rpynnbl. OOmasi xapakrepuctuka sneMeHToB. CtpoeHue artomoB. M3meHeHue
XUMUYECKUX CBOMCTB M0 TpyMIIE.

dusznueckue U XMMHUYECKUE CBOMCTBA MPOCThIX BemlecTB. OTHOIIEHUE K KUCIOPOAY, BOJAE, KHUCIOTaM,
miesioyam. OTHOLIEHUE K LIAPCKOM BOJKE, CMECH a30THOM M MIIaBUKOBOW KHUCIIOT. [IpuMeHeHne BaHaausl.
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Oxcupl 1 TUAPOKCUIBI BaHaaus, HUOOus, TanTana (V). Banagarel. Oxcuasl u ruapokcuast Banaaus (11, 111,
IV). CgoiictBa. I'asniorennnst snementoB (V). I'anorenuast Banagus (II, III, IV). 'maponu3 ramoreHuios.
OxkcoranoreHuibl. ['a0reHOKOMITIIEKCHI.

Jlexmms. d-Onementsr VI rpynmel. O0mas xapakrepuctuka syieMeHToB. CTpoeHue aTtoMoB. M3MeHeHwme
XUMHUYECKHX CBOICTB 110 TPYIIIIE.

Ousnyeckue U XUMHYECKUE CBOMCTBA MPOCTBHIX BEUIECTB. XUMHUYECKash AKTUBHOCTh IMPH OOBIYHON U
BBICOKOM TemmepaTypax. OTHOIIEHUE K KUCIOPOAY, TajloreHam, Boae, Kuciaoram, menoyam. [Ipumenenue
Xpoma.

Oxcuppt  xpoma (II, 1III, VI), wmomubgena wu Bombdppama (VI). KuciorHo-ocHOBHBIE U
OKHCIIUTETbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIGHHWE K BOJE, KHUCIOTaM, Imeiaodam. [IpuHIUIBI
nonyuenus. I'unpoxeuael xpoma (11, I1I, VI). M30nonukuciors: xpoma.

Comun xpoma (II) m (II) B karmonHodt u aHWoHHOU Qopmax. Kpucramnoruaparel. KomrmiekcHbie
coenunenus. J[Borinbie comu. 'mapomms. Comu xpoma (VI). Xpomarsl, monuxpomarsl. Conmu MonmubaeHa 1
Bonbdpama (VI). Monubaate! u Bobdpamarsl. OKUCIUTEIBLHBIE CBOMCTBA B PSTY XPOMATHI - BOJIb(paMaThl.
[Tepokcocoenunenust xpoma. [lepokcua xpoma. MonubneHoBas u BoibhpamMoBasi KUCIOTHI.

Jlexmms. d-Onmementsr VII rpynmel. O6mias xapaktepuctuka 3meMeHToB. CtpoeHue atoMoB. M3meHeHue
XUMHUYECKUX CBOMCTB I10 TPYMIIE.

Ou3nyecKne M XUMHUYECKHE CBOMCTBA INPOCTBIX BEHICCTB. XMUMHUYECKas AaKTUBHOCTh. OTHOIIEHHE K
KHCIIOPOAY, BOJIE, KMCIIOTaM, 1enodaM. [[pumenenne Maprasia.

Oxkcunpt w  tuapokcuasl  mapranna (I, III, IV, VII). VYcToiunBOCTh, KHCIOTHO-OCHOBHBIC W
OKHCJIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. OTHOLIEHHE K BOZAE, KHUCIOTaMm, miesnodam. lIpuHIunsl
nosrydeHusi. Okcusl v ruApokcu bl Texuenus u peaus (VII). KucmotHo-ocHOBHBIE CBOMCTRA.

Conn mapranna (II). Kpucrannorunparsl. Komnnekcusle coequnenus. Coiictsa. Conu mapranua (I11LIV).
Conn mapranua (VI). Manranarel. 'uaponus. OKHCIUTENBHO-BOCCTAHOBUTENBbHBIE CBOMCTBA. [IpuHIMIBI
nonyyeHusi. Conu mapranua (VII). [lepmanranarsl. OKHCIUTENbHBIE CBOMCTBA EPMAHTaHATOB B KHCIIOH,
LIeJIOYHON M HeWTpanbHOU cpenax. Ilpunnunel nomydenus. Ilpumenenue. Conu texneuus u penus (VII).
IIeprexnarsl. [leppeHarst.

Jlexms. d-Onements! VIII rpynmsl. OOmias xapakTepucTuka sneMeHToB. CTpoeHne aroMoB. dusndeckue u
XMMUYECKHE CBOWCTBa Xeje3a, koOanbTa, HHKeNs. DeppomarHeTu3M. OTHOLIEHHWE K KHCIOPOXY, BOAE,
KucinoraM, IuenodaMm. Kopposust xkenesa. HaxoxneHue xenesa B Inpupone. [IpoMblnuieHHbIE METOABI
nosyueHus xxenesa. Ilpumenenue xenesa. Yyrys. Cranu.

Oxcuapl U THAPOKCUIBI jkene3a, kobansra, Hukens(1l, I11I). Cmermannbie okcuapl. CBolicTBa. OTHOMIEHUE K
BOJIe, KHCIOoTaM, 1ienodam. [Ipuaiune! monyderus. CocTaB U 0COOCHHOCTH CTPOCHUS THAPOKCUAA JKeTe3a
(IIT). KuciaoTHO-OCHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA ruApokcu1oB (11, I11).

Conu xenesa, kobanbra, Hukens (I1). JIBoitasie comu. Conu xene3a, kodansra, Hukens (I1I) B karnonHo# n
annoHHOW ¢opmax. Ctpykrypa Oe3BOmHBIX XJopunoB. [[BoiiHbie comu. OcHOBHbIe coiu. CBOWCTBA.
O®epparer (III) m wux ¢eppomarautHeie cBoiictBa. Depparel  (VI). VYcroitunBocth. ['maponms.
OxucnurensHble cBoicTBa. [IpuHnumnel nonydyenus. KommiekcHble coeIMHEHUsI jKee3a, KoOanbTa, HUKEIs..
AKBa-, aMMHUH-, THIPOKCO-, IIMAHO-, OKcanaTo-KoMIiekchl. KapOonunsl. depporieH. XapakTep XUMAYECKUX
cBsi3eil B MoJiekyie pepporieHa. MHOTOsIIEpHBIE KOMILICKCHI.

dusznyueckue U XMMHUYECKUE CBOWCTBA IJIATUHOBBIX METAJIOB. XMUMHYECKass aKTUBHOCTh. OTHOIIEHHE K
KHCIJIOPOAY, BOJIOPOAY, BOJAE, KUCIOTaM, Iiesodam, napckoil Bojake. [Ipumenenne mnaruabl. CoequHeHUs
aneMeHTOB cemeiicTBa miuartuHOBBIX. Okcuawsl pyreHus (IV,VI). Pyrenarsi. Oxcuast ocmus (VI, VIII).
OcwMarsel. Oxceuabl ¥ rugpokcuasl poaus u upuaus (111). Okeun u ruapoxcun namnagus (I11). Conu nannaaus
(IT). Oxcuast u rugpokcunabl miatudbel (LI, IV). KommiekcHble coenuHenusi miuaTuHbl. KaTuoHHbIE,
QHUOHHBIE W HelTpaibHbld KoMIiekchl miatuHel (I, IV). AMMHMHO- W UMaHOKOMILIEKCHI.
['excaxyoporiaTuHOBast KUCIIOTa U €€ COJIH.

Jlextus. d-Onementsr | rpynmel. OOmiast xapaktepucTtuka 31eMeHTOB. CTpoeHHe aToOMOB. XUMHUYECKUE
CBOMCTBA MPOCTHIX BemiecTB. OTHOLIEHUE K KUCIOPOY, BOJAE, KUCIOTaM, IenodaMm. PacTBopeHue 3010Ta B
rapckoit Bogke. CiocoOb! 100bI4YH 30710Ta. [I[prMeHeHne MeTaioB.

Oxcunper meau (LID), cepedpa (II1), 3omora (LIII). CeoiictBa. OTHOIIEHHE K BOJAE, KHUCIOTaM, IIEIOYaM.

[Mpuntumne: nomydenus. ['uapoxcuasr menu (1), 3omota (I11). Kucnorrno-ocHOBHBIE cBoOMcTBa. OTHOIIIEHNE K
BOJIE, KHCJIOTaM, IiejodaM. [IpHHINTIBI TOTyYeHUSI.

40



Conu meau, cepedpa, 3omota (I). Dororpadudeckue IpoIeccy Ha OCHOBE TaJOTeHUIOB cepedpa. AMMUHO-
u rmaHokomiuiekcsl. Comu meau (I1). Kommnexkcubie coequnenus meau(Il). Comm 3omota (I1I) B karmoHHOM
¥ aHMOHHOU popmax. AKBa-, IMAHO-, TAIOTEHOKOMILIEKCHI. TeTpaxiiopo300Tast KHCIOTa U €€ COJIH.

Jlexkmmst d-Onementsl Il rpynmer. OOmas xapaktepucTuka smemMeHToB. CTpoeHHE aToMOB. XapakTep
XUMHUYECKHX CBs3eil B coenuHeHusix. Dusznueckne M XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB.
OTHolIeHNe K KUCIOPOY, BOJIE, KUCIOTaM, meiodaM. Amanbramel. [IpuMeHenne MeTaios.
Oxkcunpl ¥ rupokcuabl nuHka U kaamusi. Okeunsl pryTH (I, II). CoiicTBa. OTHOILIEHHE OKCUIIOB K BOJIE,
KHUCJIOTaM, Iiesnodam. [IpuHIUIIBI NOTyYeHuUs.
Conmn umHKa B KaruoHHOM W  aHMoHHOM Qopmax. Comum prytm (I, II). Hom Hg22+.
OKHCANTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBAa conedl pryTd. I'maponns conmedl LMHKA, KaaMHs, PTYTH.
Hunkarsl. KoMIiekcHbIE COETMHEHHSI. AMMUHO-, IUAHO-, TaJJOT€HOKOMILIEKCHI. X ycTOMUHUBOCTH B psiny
LUUHK-PTYTh.
Jlekmus f-Dnementsl. OOmias XapakTepucTHKa 3JIeMEHTOB. [lojokeHHEe B TEpUOAMYECKOM CHUCTEME.
Crpoenne atomoB 4f- u Sf-anementoB. BHyTpeHH:S MepHOANYHOCTH CBOMCTB. CXOACTBO M pa3iinyue B
cBoiicTBax 4f- u 5f -anemeHTOB.
Jlantanouaer (4f-anementsi). BaneHTHOCTh, XapakKTep XUMHUYECKHX CBSI3eM M (OPMBI COCIUHEHUH.
XUMUYECKHEe CBOMCTBa MeTauioB. OTHOIIEHHWE K KHUCIOPOMY, Bone, kuciaoram. Okcuabl. [Mapokcuibl.
N3meHenne nx KUCIOTHO-OCHOBHBIX CBOMCTB 10 mepuoay. Conu. Jpotinbie conmu. Coenunenus nepus (1V):
OKCH/I, TUJPOKCHU/, LI€PATHI.
AxtuHounbl (Sf-ameMeHThI). BajgeHTHOCTH DIIEMEHTOB, XapaKTep XHUMHUYECKHUX CBSI3eM H  (POpPMBI
COCIMHCHUN B psANax TOPUU-KIOpUA M OEpKIM-TIOypeHCHH. XUMHUYECKHE CBOMCTBA MeETalioB. Mx
OTHOIIIEHUE K KHUCIOpoay, Boae, kucinoram. Coegunenus: topus (IV), ypana (VI), HenTyHus U 1Ty TOHUS
(VI, VII). PaqnoaktuBHOCTh Sf-3memeHTOB. THIIBI peakuii paJuoakTUBHOTO pacraja. Peakmmu, jgexarime
B OCHOBE METOJIOB CHHTE3a TPAaHCYPAHOBBIX JIEMEHTOB.

IIpakTnyeckoe 3ansATHE.
Pemenue 3a1a4 ¥ ynpasKkHeHHH.
Conep:kanue:
1. llenouku npeBpalieHuii (3a1aHe Ha OCHOBHbIE XUMUYECKHE CBOMCTBA)
2. PacyerHble 331241 110 TEME C MPUMEHEHUEM OCHOBHBIX 3aKOHOB XMMHH.
Tunosblie 3a1aHuA:
1. Harucatp snexkTpoHHbIE (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
MOATPYTIEI MEAU U MIENOYHBIX MeTamioB? Jlate oObsicHeHne. CpaBHUTh U3MEHEHHE BOCCTAHOBHUTEIHLHOM
aKTUBHOCTH METAJUIOB I INIaBHOW M moOouHoW moarpymnmax | rpynmsl mepuommueckoir cuctemsl . U.
MeHnneneeBa ¢ yBEIMUEHUEM 3apsIIOB SAEP aTOMOB.
4. KakoBO OTHOIIIEHHE MEIH U cepedpa K COISTHOM, CEpHOM M a30THOM KHCIOTaM pa3IMyHON KOHIICHTPAIUU
Ha XOJIOJIE U ITpH HarpeBaHun? 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 KOOpIWHAIIMOHHBIE YHUCJIa XapaKTEpHBI ISl Meau, cepebpa W 30/10Ta B KOMILJIEKCHBIX
coequHeHusx? [IpuBectu npuMepsl. Hanucars ypaBHEHMsI peaklMii OJIy4eHNs KOMIUIEKCHBIX COEIMHEHUI
Meau u cepedpa.
7. OKHCIUTENTEHO-BOCCTAHOBUTEIbHBIE cBoicTBa coenunennit Mmeau (I u II), cepedpa (1) u 3omora (I u III).
[IpuBectu nmpumepsl.
8. OOBSICHUTH, B KAKOM clTydae OyneT ObICTpee pa3pyliaThCs KeJIe3HbIi 00pasell: a) OH He CONPUKACAETCS C
MEJHOM TIJIaCTUHKOM; 0) HAXOmWTCS C HEW B KoHTakTe. Hamumcath ypaBHeHus peakuuid. Jlate cxemy
KOppo3uu keje3a B KoHtakte C Menpto, yunThiBas nonoxkenue Fe, H2 u Cu B 31€KTpOXUMHUYECKOM PSITY
HaNpsHKEHUH METaJIOB.

9. Kak oTHOCATCS *Kene30, KoOambT W HUKENIh K pa30aBICHHBIM M KOHIICHTpHpPOBaHHBIM pactBopam HCI,
H2S04 u HNO3 na xonozne v npu HarpeBanuu? Hanucarb ypaBHEHUS pEaKIIUid.
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10. Kak geiicTBytoT Ha Mapraser| paz0oaBieHHble U KOHIeHTpupoBaHHble pactBopsl HCI, H2SO4 n HNO3
Ha XOJIOJIE U ITpH HarpeBaHuu? Hanucarb ypaBHEHUS peakLuil.

11. Kakue xyopuapl NONTYy4alOTCs B pe3ylbTare B3aWMOJCHCTBUS BaHaaWs, HHOOMS M TaHTajla C
ra3zoo0pa3HbIM xsopom? Hanummre ypaBHEHUS peakLuii.

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

13. Kak pearupyer Topuii ¢ kucioramu? Hanumure ypaBHEHUs peakuuil B BHJE NOJIypeakUUid U B
MOJIEKYJISIPHOM BHJIE.

14. CocTaBbTe 1 HANMILUTE YPaBHEHUS PEaKIMH IPEBPALLEHUI, HA30BUTE COCTUHEHMS:
TiCl4 — TiOCI2 — H2TiO3 — H4TiO4
15. OcymiecTBuTe NpeBpaLLEHUS

Ag,0  AgCl - [Ag(NH,),] Cl - A+ B
"‘\“
Ag-SO,; « Ag >AgNO; »>Ag  [Zn(NH;),]Cl
CH[NOS):

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

1
2
3
4. Oxucnenue u BocctanonieHue coneit xpoma (III).
5. YcioBus cyniecTBOBaHUS B paCTBOPE XPOMATOB M TUXPOMATOB.

6. ITomyuenuii coneil XpOMOBBIX KHCIIOT.

7. OxucnuTenbHbIe CBOMCTBA coennHeHH Xpoma (V)

JlabopaTopHas paGora ""MapraHen u ero coeqiuHeHus"

OnbIThI:

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

2. CaoiictBa cozeit mapranua (11)

3. BzaumogeiictBue okcuaa mapranua (IV) ¢ cepHoit kucioroit

4. CoiicTBa NepMaHraHara Kajaus

a) PasnoxeHnue npu HarpeBaHUU

0) OKucIUTEIbHBIC CBOMCTBA NIEPMAaHTaHaTa KaJIUs

B) Biausnue pH cpensl Ha CKOPOCTh OKUCIIEHUS.

JlaGopaTopHasi padora "KeJe30, K00aJbT, HUKeJS U UX coeqHeHus"
OnbITHI:

1. Koppo3us xene3a npu KOHTAKTE €ro ¢ IMHKOM U OJIOBOM.

2. BzaumogeicTBue xene3a ¢ KUCIOTaMHu.

3. [laccupoBaHue 1 OKCUAUPOBAHHE Kelle3a.

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

5. 'mpponus 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 (I1I).



10.ITonyuenue cynbpuna xenesa (I11).

11. Peaknus Ha noH Fe3+

12. Oxucnenne coequHenuit xenesa (II).

13. Boccranosnenue coequnenuit sxenesa (I11).

14. Tlomyuenne ruapokcuna kooansra (II) u ero croiicTsa.

15. TTomy4yeHne KOMITJIEKCHBIX COSMHEHUH KoOasbTa.

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

17. Ilonmy4yenune ammuakara nukens (I1).

JlabopaTopHnas padora "Menb , cepedpo u ux coequHeHus"
OnbIThbI:

1. Ilomyuenue menu.

0) BoccTanoBieHre HOHOB MET M3 PACTBOPOB €€ COJIel 00Jiee aKTUBHBIM METAJIIOM
2. CBoiicTBa Meau

a) B3aUMOJICICTBHE MEH C KUCIIOTaMU

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

4. Tunponus coneit menu (II)

5. Tlomydenue u cBoiicTBa KoMriekcHo# comu meau (II).

6. I[lomyuyenue runpokcuaa u okcuaa meau (1)

7. lMonyuenue ronuna meau (1)

8. [Tomyuenue cepebpa

a)BOCCTAaHOBJICHHE MOHOB cepedpa 13 pacTBOPOB €ro cojiel 0oJiee aKTUBHBIMUA METaJIJIaMU
9. [NomyueHue cepeOPSTHOTO 3epKaia

10. ITomy4yenue okcuma cepedpa.

11. l'amorenuas! cepedpa.

12. Peakmust pacTBOpa HUTpaTa cepedpa.

JlaGoparopnasi pa6ora "LlnHK, kKagMuii U X coeAnHeHus"
OnpIThbI:

. BzaumoneicTBre IMHKA C KUCIIOTAMH.

. BzanmogelicTBue IMHKA CO HIEJI0YaMHU.

. [lonmydyeHue rugpoKcua HMHKA U €r0 CBOKCTBA.

. [lomyuenue cynphuaa MUHKa.

. KoMrekcHbie coeTuHeHMS [IMHKA.

. 'maponus coneit nuHKa.

. [Tomyuenue kajMusi BOCCTAHOBIIEHHE €T0 HOHOB U3 PacTBOpA.

0 3 N L LN

. [Tonydenue u cBoMCTBA TUAPOKCUAA KaIMHUS
9. Ilonmyuenue u cBOWCTBA CyIb(HIA KaIMUSI.
10. KoMmiiekcHEIE COSTUHEHUS KaIMUS.
11. I'maponus coneli kagmusl.
12. Paznenenue nonos nuHka (I1) u xagmus( 1)
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IToaroroBKa K KOJUIOKBUYMY «DJEMEHTHI MOOOYHBIX MTOATPYIIDY
2. TectupoBanue. Tunosblie 3a1aHUA:

Tect «anementst 3b rpynnel. JIJanTaHubI. AKTUHUIBDY

1. Ykaxxute 27eKTPOHHYIO (OopMYITy aroMa CKaHAus (OKOHYaHHE (POPMYJIBI):
1)..3s23p64s23d1;2)..3s23p64s13d1;
3)..3s23p64s24p1;4)..3s23p63s13d2.

2. BeiOepute, KakuM CI0OCOOOM MOYKHO TOJIY4HUTh OKCUA JaHTaHa La203 :
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1) paznoxkenuem Hutpara antana La(NO3)3 ;

2) B3aumoneiicteueM La c H202 ;

3) kunsiuenuem La(OH)3 ;

4) repmudeckum paznoxerrem La2(S04)3.

3. YkaxuTe, KaKMH CBOMCTBaMH oOnaaaet ruapokcus tantana La(OH)3 :

1) oCHOBHBIMU; 2) KUCIIOTHBIMU; 3) Oe3pa3nuuHbIiMu; 4) aM(pOTEpHBIMHU.

4. YkaxxuTe, KaKyto OKpacKy UMEIOT COITU UTTPUSL:

1) GiienHO-po30BYI0; 2) OECIBETHYIO; 3) TONIYOYI0; 4) KENTYIO.

5. YkaxuTe MpoayKTHl peaklMy pacTBOPEHUs CKaHaus B pazdasiennoit HNO3 :
1) Sc¢(NO3)3 + NH4NO3 + H20;

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

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

4) He pacTBOpsETCA

6. Ykaxxure, B ueM jierko pactBopsiercs La(OH)3 :

1) B kucnorax;

2) B menovax;

3) B OpraHMuYECKUX PaCTBOPUTENISX;

4) B BOIIC.

d-snemenTs! [V-rpynisl

1. Kakue 3HaueHMs cTeneHei OKUCIEHUS XapaKTepHBbI JIJIsl aTOMa IUPKOHUS B COCAMHEHUSX:
a)+1;0)+2; B) +3; 1) +4; 1) +5

2. Kakue coeqmHeHust 00paszyroTcs B pe3ysibTaTe PeaKkiuu:

Ti+ HNO3 + HF =

a) H2TiF6 6)NO2 B)NO r)H20 n)Ti(NO3)4

l)ar;2)a,B, r3)a,nn4)0,r5)a,n,u.

d-snemenTh V-rpynms

BriGepuTe oMH MPpaBUIIBHBIN OTBET U3 MPEATIOKEHHBIX.

1. B Kakux W3 NepeurCICHHBIX HI)KE KACIOTaX Ha XOJIO0y PAaCTBOPSAETCS BaHAIUM:

a) HCI; 6) B paz6asnennoit HNO3 ; B) B pa36asnennoit H2SO4 ; r) B xonuentpupoBannoit HNO3 ; n) B
KOHLIeHTpupoBaHHoi H2S04?

2. B xakoii U3 nepeyrcIeHHBIX HIKE KUCIOT Ha XOJI0JIe PACTBOPSIOTCS HUOOUHN M TaHTau1?

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

3. Ilpu Kakux yCJIOBHSIX XUMUYECKHE AIEMEHTHI TPYIIbl Sb pearupyior ¢ CHIIbHBIMU THAPOKCUAAMU?
1) B paz6aBieHHBIX PacTBOpax;

2) B KOHIIEHTPUPOBAHHBIX PaCTBOPAX;

3) npu cIUIaBlICHUY;

4) npH CIIJIaBICHUU B IPUCYTCTBUH CUJIIbHBIX OKHCITUTEIEH;

5) pu CIUTaBIIEHUU B MPUCYTCTBUH CHUITHHBIX BOCCTAHOBUTEICH.

4. Kakue cTerneHu OKUCIEHUS MPOSIBIISIET TAHTAI B CBOUX COEIMHEHUSX:

a) +1;0) +2; B) +3; 1) +4; o) +5?

5. Kakue coenuaeHmnst oOpasytorces npu B3aumosencTeun okcuaa Banaaus(V) V2O ¢ kanbiuem:

a) Ca0;6) V203 ;8)VO2;1)VO; n) V?

l)a,a;2)a,r;3)B,1;4)0,8B;5)T1, 1."

d- anemenTs! VI rpynmsl

1. Kakue metamnsr VI b rpynmbel He B3aUMOACHCTBYIOT P KOMHATHON TeMIIeparype ¢ pa30. cepHOM u
COJITHOM KHMCIJIOTOM:

a) TOJIBKO XpOM
0) TOJIbKO MOJINO/ICH
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B) XpOoM, MOJIHO/IEeH, Bosbdpam
T') TOJIBKO BOJTb(pam
1) MOJIUOIEH U BOIb(pam
2. PacTBOp Kakoro COEAMHEHHUSI XpOMa UMEET CUHEBATO-3€JICHYI0 OKPacKy?
a) XpOMMT HaTpHUs
0) XpoMaT aMMOHHS
B) OMXpoMar Kajus
r) cyabdar xpoma (I1I)
3.YkaxuTe NeHCTBUE, OKAa3bIBAEMOE KOHII. a30THOW KUCIOTOM HAa METAJNIMYECKUI XPOM
a) MacCCUBUPYET
0) He peakrupyer
B) BBIJEIISAETCS aMMHUAK
r) BeiaensieTcss NO2
d- snemenTts! VIII rpymnms

1. Kakue meramibl rpynmnbel 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, MoIuOAEH U Bosbdpam; 5) MoaubaeH
U BoJb(pam.

2. Kakue coenuHeHHsi 00paszyloTcs B pe3yjibTare peakludd pacTBOPEHUS MOJIMOJEHa B CMECH a30THOM
HNO3 u ¢ropoBonopoaHoii (masukoBoit) HF kucnot:

a) MoF4 ; 6) H2[MoFS8]; B) NO; 1) NO2 ; 1) H20?

3. Kakoe w3  mepeuMclIeHHBIX  HWKE  COCIWHEHMH  He  oOpasyeTcss B pe3ynbrare

OKHCJIUTEIHHO-BOCCTAHOBHUTEIILHON peakimu Mex 1y nuxpomaroM kamst K2Cr20O7 u cynbdartom xeneza(ll)
FeSO4 B xucnoii cpene (H2SO4 )?

1) Fe2(S0O4)3 ; 2) K2S04 ; 3) CrS0O4 ; 4)Cr2(S04)3 ; 5) H20.

4. YkaxxuTe KOOpAMHALMOHHOE YHCIIO KOMILIEKCOO0pa30oBaTelis B COeIMHEHUU
[Cr(H20)(NH3)4 OH]Br2 :

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

5. PacTBOp Kakoro coennHEHUs] XpOMa UMEET CHHEBATO-3€JICHYI0 OKPacKy?

1) XpoMUT HaATpHS;

2) Xxpomar aMMOHHS;

3) Guxpomar Kayims;

4) cynsgar xpoma(IIl).

6. VYKaxuTe [OeNCTBHE, OKa3bIBAEMOE XOJOJHOM KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTOM Ha
METaJUIMYECKUI XPOM:

1) He pearupyer;

2) BBIACISIETCS aMMUAK;

3) maccuBHMpYeT;

4) Beigensiercs okcup azota(lV);

5) BBIIEISIETCS A30T.

d-OnemenTs! VII rpymnsl

1. Kakoe coeamHeHne MapraHiia o0pasyeTcs mpu ACWCTBUN HA HETO Pa30aBIIEHHON a30THOW KUCIIOTHI
HNO3?

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

2. Kakue coenwHeHHs1 00pa3yroTcsi B pe3ynbrare B3amMoneicTBusi Hutpata Mapranmna(ll) Mn(NO3) c
okcuaoM cBuHIA(IV) PbO2 B xucnoii cpene (HNO3):

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

l)a,,1;2)0,B,T;3)a,0,1;,4)0,1;5)B, I
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3. Kakoe W3 mepeuncieHHBIX HW)KE COEIMHEHHH He oOpasyeTcs B peaklud B3aMMOJCHCTBHS HHUTpara
maprauia(ll) Mn(NO3)2 ¢ runobpomurom kanuss KBrO B menounoi cpene (KOH)?

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

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

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

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

5. Kakue coenunHeHus o0pa3yroTcs MpH AUCTIPONOPIHUOHUPOBaHMMMAaHTaHara kamust K2MnO4 B BomHO#M
cpene:

a) MnO2 ; 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 kuciaorel HNO3 :
a) Fe(NO3)2 ; 6) Fe(NO3)3 ; B) NO; r) NH4NO3 ; x) H20?

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

2. Kakue coegmHenust 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 TpHU TepMuueckoM pasioxenun HuTpara kobamsra(lll) Co(NO3)3 : a)
C0203 ;6) NO2 ; B) O2 ; 1) CoO; 1) NO?

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

4. Kakue coemuHeHUs 0Opa3yroTcsi B pesynbrare B3ammojehcTBusi 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,a;2)a,B,1;3)a, 0;4)0,r; 5) B, I

5. PacTBOpBI KakuWX pPEaKTHBOB SIBIISIIOTCS pEarceHTaMH Jjis 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)6,8,1;3)a,0,1;,4)0,1;5)B, I

d-Onements! 11 rpymnmbr

1. PacTBOpBI METANIOB B KAKMX DIIEMEHTAX HA3BIBAIOTCS aMabraMmamu?

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

2. T'mapokcuabl KaKMX W3 TMPUBEACHHBIX HIDKE METAJUIOB TPyMmbl 12 HEyCTOWYMBBI TpPU KOMHATHOM
TeMmeparype?

1) TonbKo LKMHKA; 2) TOABKO KaJAMHUS; 3) TOJIBKO PTYTH; 4) IMHKA U KaJIMHUsI; 5S) PTYTH U KaJIMUsl.

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

1) TonbKo PTYTh; 2) TOJNBKO KaaAMUMA; 3) TONBKO IUHK; 4) IIMHK U KaJMHK; 5) PTYTh U KaIMUH.

4. Kakue W3 MEepeurcICHHBIX HWXKE Cylb()UI0B MeTauioB rpymnmsl 2b pacTBOpsioTcs B pa30aBIIeHHBIX
KHUCJIOTax?

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

5. Kakue coenuHeHus oOpasyloTcs NMpH PAaCTBOPEHUU LIMHKA B OU€Hb Pa30aBICHHOW a30THOM 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 IIMHKA C HM30BITKOM KOHIIEHTPHUPOBAHHOTO
pactBopa rugpokcuaa kams KOH:

a) K2Zn02 ;6) Zn(OH)2 ; B) H2 ; 1) K2[Zn(OH)4]; 1) 0O2?



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

d-DOnements! | rpymims
1. Kakue u3 smeMeHTOB rpyiibl 1 b pacTBopsAOTCS B KOHIEHTPUPOBAHHOM a30THOM kuciore HNO3?

1) Tonpko Mezb; 2) TONBKO cepedpo;
3) TosbKO 30I10TO; 4) Menb U cepedpo; 5) Menb, cepedpo U 30JI0TO.

2. Kakue u3 sneMeHTOB rpyninsl 1 b HenmocpeaCcTBEHHO pearupyroT ¢ KUCIOpoaoM?
1) Tombko Menb; 2) TOJBKO cepedpo; 3) TOIBKO 30710TO; 4) Menb U cepedpo; 5) Meb, cepedpo U 30J10TO.

3. Kakoe coeriHeHHE BhITMAIaeT B OCAIOK IIPH JSHCTBUM HA pacTBOp HUTpara cepedbpa AgNO3 menoueit?
1) I'unpoxcua cepedpa AgOH; 2) okcun cepedpa Ag20; 3) mepokcun cepedbpa Ag202 ;

4) ocHoBHbIN HUTpAT cepedpa Ag(OH)NO3 ; 5) cepebdpo.

4. KakuM MeTayuioM B MPOMBIIUIEHHOM CHOCOO€ MPOHM3BOJICTBA BOCCTAaHABIMBAETCSA 30J0TO U3 €ro
[MAAHUIHOTO KOMILJIEKca?
1) Mensto; 2) uaKoM; 3) KanbIiueM; 4) HaTpUEM; 5) KeIe30M.

5. Kakue coequHeHus 00pasyroTcs B pe3ysbTare Bo3AeicTBHS cepoBogopoaa H2S Ha cepeOpo Ha OTKPHITOM
BO3IyXeE:
a) Ag2S; 6) H20; B) S; r) H2 ;1) SO2?

1)a,t, x;2)6,8,1;3)a,06;4)0,1;5) B, 1.

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 KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3ameHe: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:
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No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJAeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. OcHOBHEIE Brimonae 12 Tema Bxmowaer 4 mab. 1 mabGopaTtopHas paboTa OICHUBAeTCS B 3
XUMUYIECKHEC HUC U Oaya: 1 Oamn BBITONHEHWE, 2 Oaia comeprkaHue (MPaBUILHOCTH
TIOHSTHS U 3amuTa BBIBOJIOB, PAcYeTOB)
CTEXHOMETPHUYE |1abopaTop
CKH€ 3aKOHBI HBIX
pabor.
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. ceMHUHape




ITepuoguueckue
dbyHKIIAN

48

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)
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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
*  TeKylui KOHTpoib — 50 6aysioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mnpemuasibHbIe Oaibl — 10 6amioB
* OTBeT Ha ’k3ameHe: He Oornee 30 6amioB
Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. Bonopon. p- | Bemomnae 27 3 Oaia 3a Kaxaymo jJaboparopHyo padoty: 1 6amr BeImodHEHHE, 2
DIIEMEHTHI HUC U Oayia comepkanne (MIPaBUILHOCTH BHIBOJOB, YPAaBHEHUH PEaKITiA)
VII-IVA rpymi. | 3ammura
OIEMEHTBI maboparop
VIIIA rpymmsl. |HBIX paboT




Kontpon
BHBIH
cpes -

KOJLJIOKB

HyM
BOJIOPOI.
aeMeHT
bl 7TA R
6A,4A u
5A
MOAT Py
H X
coequHEH
UsSI(KOHTP
OJILHBIH

cpe3)
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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

p-O7EMEHTHI
[II-rpynmsl.
s-OnemeHTsI [-11
TpyTIIL.

Brinonne
HUE U
3amuTa
naboparop
HBIX paboT

1) 3 6anna 3a kaxayro 1aboparopHyto padboTy: 1 Oani BeIIONHEHHE, 2
Oasuta conepxanue (IPaBUIBHOCTD BEIBOIOB, YPAaBHEHUH peaKIyii);
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d-DitemeHTHI
[-VIII rpynm.
f-DneMeHTHI

Pemenne Pemenue pacueTHbIX 3a1aHUM.
3aja4 5 6ayioB, eciu BBITIOTHEHO BepHO - 90-100% 3ananuii, 4 6amra — 75 -
90%, 3 6amna — 60 - 75%, 2 Oama 50 - 60%, 1 6amt meHee 50%
3aJIaHHH.
Brinmonne 3 Oamna 3a kKaxnayio jJaboparopHyio pabotry: 1 Oann BbImonHeHHE, 2
HHE U Oata conepkanue (IPaBIWIILHOCTH BEIBOJIOB, YPAaBHEHUH peakinii)
3aIuTa
naboparop

HBIX paboT
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Kontpon
BHBIH
cpes-

KOJLJIOKB

HyM
«JaemMeH
Thbl
MO00OYHDI
X
MOATPY I
»(KOHTPO
JLHBIA

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

[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.

OTBeT Ha PK3aMCHE

30

25-30 6anynoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
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6. |MuauBuayanbHbIC 3a1aHUS, 50 BBIMOJTHEHKE OOKa 3aJaHui, BKIIOYAIOLINM BCE TEMBbI AUCLUIIIIMHEI B
C TMIOMOILBIO0 KOTOPBIX BUJIC BOIIPOCOB M pelICHUE NpakTHYecKuX 3anad.(5 3amaHuil mo 5
MOXHO HaOpaTb 0aJuIoOB), TECT, BKIIOYAIOMINN BOIPOCHI 10 BCEM T€MaM JAWCLUIIIHHEI
JOTIOJTHUTENIbHBIE OalTbI 25 BompocoB 1o 1 Gamry 3a Kaxaoe
7. Hroro 3a cemectp 100

HtoroBas omeHka 1O »JKk3aMmeHy BeicTaBisiercss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN
yerplpexOampHol  1mikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW  OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GanyoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BbinosiHenue u 3ammTa JJa60paTOPHBIX padoT

Tema 5. KoMmiekcHble COETHHEHUS

CTyneHT T0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAOIHi ohopmileHHe (3amuch HAOIIONCHHIH,
pacyeThl, ypaBHEHHS PEAKIIMA, BBIBOJbI) H OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

KoHTpoJibHbIe BONPOCHI /IS 321U THI
1. Kakue coeiMHEHuUs ABISIOTCSA COEAUHEHUSIMU IIEPBOTO MOPAJIKA, a KAKUE — BTOPOro?
2. Ha npumepe Co[(NH3)6]CI3 pacckaxxuTte 0 CTpyKType KOMIUIEKCHBIX COCTMHEHUMA
3. Kakoe ocnoBanue sBinsiercs 6onee cunbHbIM Cu(OH)2 wmu [Cu(NH3)4](OH)2? ITouemy?

4. Onpenenute CTENEHb OKHUCICHHUS W KOOPAMHAIMOHHOE YHCJIO KOMIUIEKCOOOpPA30BaTelis B CICAYIOIINX
komruiekcax: K[AuBr4], [Cd(NH3)4](OH)2, Na3[Ag(S203)2], Ba[Cu(SCN)(CN)3]

5. Harmummre BbIpaskeHHE KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOTO HOHA (TI0 3a/IaHHI0 TIpernoaaBatess). Yto
OHa MOKAa3bIBaeT?

Tema 6. DHepreTuka XMMHUUYECKHUX PEAKIMM
JlaGopaTopHasi padora

CTyneHT JOKEeH caaTh OTYET Mo JaboparopHOi paboTe, BKIIOYAIONINHN odopmiieHHE (3anKch HAOIIOICHUH,
pacyeTbl, ypaBHEHHS PEAKIIUIA, BBIBOJbI) U OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

KOHTPOJII)HI)IC BOIIPOCHI

1. Kak Ha3pIBaloTCs peakuuu, WAYIIME C BBIJICICHHEM Temuia, ¢ noniomeHnemM? Kakoi 3HAaK MMEIOT
3HAYECHUS UX DHTAJILOUN?

2. Tloyemy SHTaNbNUS B3aUMOACHCTBHUS THAPOKCUIA HATPUSI C PA3IMYHBIMHU CHIIBHBIMH KHUCJIOTAMU WMEET
OJIMHAKOBOE 3HaUeHue?

4. Tlouemy mpoliecc HEUTpaIU3alMKA BCETIa MPOUCXOANUT C BBIICICHHUEM TEIUIa, a PACTBOPEHUE TBEPIBIX
coJiell He Bcerma?

6. DKCIIEpUMEHTAIBHO YCTAHOBJIEHO, YTO MPU B3aUMOJCUCTBUU 2,3 T HATpUsl ¢ BomoW Bbiaensercs 14,0
K>k TeToThl. BBIYKMCINTE SHTAIBIIUIO PEAKIINH.

Tema 7. CxopocTh peakiuil. XHUMHYECKOE PaBHOBECHE
Jlabopatopnas pabota

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

KoHTpOBbHBIE BOIIPOCHI



1. Yto Ha3bIBalOT CKOPOCThIO XuMHU4eckoi peakuuu? Kakosa ee pasmepHocts? Kak v moueMy CKOpPOCTh
XUMUYECKOMN peaKkuu 3aBUCUT OT KOHIICHTPALIMK PEarupyrolnx BEeECTB U TEMIIEPaTyphl?

2. Yemy paBHa KOHCTaHTa CKOPOCTH XMMHUYeCKol peakiun? KakoB puznyeckuii cMbICT 3TOW BEJIMYUHBI?
3. Yto Ttakoe 3Heprus aktuBauun? KakoBbl €€ MOPSAIOK U pa3MEPHOCTH?.
4. Yro takoe karanu3? Kakue 1Be OCHOBHBIE €T0 PA3HOBUIHOCTH U3BECTHBI?

5. MoXeT 1 KataJm3aTop BIUATH HA COCTOSTHUE XMMHYECKOTO PaBHOBECHS B COOTBETCTBHH C TIPHHITUIIOM
JIe Ilarenre?

6. Kakue peakiuu Ha3pIBalOT 0OpaTUMBIMH 1 HEOOPATUMBIMU?

7. Yto Ha3bpIBalOT XMMHUYECKUM paBHOBecueM? Ilouemy oHO HasbpiBaeTcs AuHamuueckum? Kakue
KOHILIEHTpAIMK pearupyolnx BEIECTB Ha3bIBAIOT PABHOBECHBIMU?

8. UTo HA3BIBAIOT KOHCTAHTON XUMUYECKOTO paBHOBecHs? OT Kakux (aKTOPOB OHA 3aBUCUT?

9. Kak MOXHO ympaBiIATh XUMHYECKHM paBHOBecueM? Kakue QakTopbl BIUSIOT HA CMEIICHUE
XUMHYECKOTO paBHOBECHUSA?

Tema 8. PacTtBopbl. Teopust 3eKTpOIUTUUECKON AUCCOLIHAIIIT
JlabGoparTopHasi padora «CBoiicTBa pacTBopoB. PactBopuMocTh BemecTs. [IpurorosiieHue pacTBopoB
U ompe/ejieHHe UX KOHIEHTPAMM)
KoHTpoJibHbIe BONPOCHI /IS 321U THI
1. Maiite onpeneneHue pacTBOpPY, PACTBOPUTEIIO, PACTBOPEHHOMY BEIIECTBY?
2. JlaiiTe ompenelieHWE HACBIIMIEHHOMY, TMEPECHIIIEHHOMY pacTBopaM. Kak MOXHO HIPUTOTOBUTH
MEPECHIIICHHBIN pacTBOP?
3. OOBsicCHUTE, KaK MPOUCXOIUT MPOIIECC PACTBOPEHUSI.
4. Kakue crocoObl BEIpaKeHHsI KOHLIEHTPAILIUN PACTBOPOB BbI 3HaeTe?
5. Yro coboit mpencrasnser apeomeTp? Kak ¢ ero moMoIso onpeneauTh II0THOCTh pacTBoOpa?

6. B uem 3axmroyaercs MpUHUMI TUTpoBaHUsA? HamuinTe BhIpakeHHE OCHOBHOM pacyeTHOH (QopMysibl
OIPEJEIICHUS] KOHLICHTPALIUA METOIOM TUTPOBAHMSL.

7. Kak MOXXHO OIIpeeNUTh HEUTPAIBHOCTh CPEAbI?

8. UeMy paBHbI XUMHUYECKHUE SKBUBAJICHTHI TUAPOKCUIA HATPUS, COISTHOM, YKCYCHOM M CEpHOM KUCJIOT?
JlaGopaTtopHasi paGoTa DJIEKTPOIHTHYECKAS] AUCCOLUALMSA

KonTpoabHbIe BONpOCHI 1151 3alUThI

1. Kakne SJICKTPOJIMTHI HAa3bIBAIOTCS CUJIBHBIMHU, 4 KAKUC — caa0bIMH? HepeqnanTe KHCJIOTBI U OCHOBAaHUA,
ABJIAIOINIUCCA CUIIbHBIMU 3JICKTPOJIMTAMMU.

2. Hammcare ypaBHEHHUE SJIEKTPOIMTUYCCKON IHUCCOINMANNU CICAYIOMUX BEHIECTB M IOKa3aTh, KOTIa
npouecc auccormanuu uaet crynendaro: AIC13, H3PO4, Ca(OH)2, Cu(NO3)2.

3. Ilouemy B pacTBOpE MEKTPOJIUTHI paciaaloTcs Ha MOHbI HEOIMHAKOBO?

4. Kakumu pakTamMu MOKHO TTOATBEPUTH, YTO JUCCOLUAIIMH MPOIIECC 0OPATUMBIiA?

5. KakoBa B3auMOCBSI3b M€y THUIIOM XUMHUYECKON CBSA3H U AIEKTPOIUTHUECKOM Tucconnannei?

6. Kakas u3 kucnor Haubonee cunpHas: H2S, H2Se, HCI, HJ. [Touemy, otBeT motuBupyiite. CocTaBbTe
YpaBHEHHUS JUCCOLMALMN KaKIOM KUCIOTHI.

7. CocraBbTe CXEMy CTYNEHUYATOW JMCCOLMAIMH CEPHUCTOW KHUCIOTHL. OOBSICHUTE C TOYKH 3pPEHUS
XMMHUYECKOTO PaBHOBECHS, MMOYEMY TUCCOLMALMS MO BTOPOW CTYINEHb MPOMCXOAMT 3HAYUTEIBHO ciadee,
YeM I10 MepBOi?

JlaGoparopHast pabota «Peakuuu B pacTBOpax 31eKTpoiauToB. [Ipon3Besenne pacTBOPUMOCTI
KonTpoabHbIe BONpOCHI /151 3aIUThI

1. HanumuTe 1nosiHble U KpaTKHMe MOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEaKIMi MEXy: a) CEpHOM KHCIOTOU
U TUAPOKCUIOM Harpus; 0) CEepOBOAOPOAHON KHCIOTOM W THApPOKcHIOM Harpus. [louemy kparkue
MOHHO-MOJICKYJISIPHbIC YPAaBHEHUS JTUX PEaAKIUil pa3nuyHbl? Byner mu OIWHAKOBBIM TEIUIOBOH 3¢ ¢eKT
ITUX peakIuil HeWTpanmu3anuu? B Kakux ciiyd4asx MOHHO-OOMEHHAs Peakiusl HAeT J0 KOHIA, a B KaKUX —
710 COCTOSIHUSI paBHOBECHS?

2. Onpenenurte, BO3MOXKHO JIM POTEKAHKE 10 KOHLIA PEAKIUI MEKIY:

a) TUIPOKCHUIOM aMMOHHUS U XJIOPOBOAOPOTHOM (COSTHOM ) KHUCIOTOM
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0) cynbaroM Kajaus U HUTPATOM HaTpHS

B) XJIOPUAOM MEJU U TUIPOKCUAOM KaJHsl

OTBeThl MOATBEPIUTE 3aMUCHIO YPABHEHHN peakUuil B MOJEKYISPHOM M MOHHO-MOJIEKYISIpHOH (Gopme H
cpaBHeHneM Knuc, ecnu 3To0 He0OX0AMMO.

3. Uem omnpenenstoTcss aMmdoTepHble CBOiiCTBa THUAPOKCHIOB? YTo moiyyarcs NpU PaCTBOPCHUU
aM(QOTepHOrO THUApPOKCcHIA B Ienoud? HamuimumTe B MOJIGKYISIPHOW W HOHHO-MOJEKYISpHON (opme
peakLnu pacTBOPEHUS IMAPOKCH]IA IIMHKA B COJISIHOM KUCJIOTE U B TUAPOKCHUIE KaJIusl.

5. Kak Bnuser Ha paBHOBECHE B pacTBOpPE OHIEKTPOJIUTA J00aBJIEHHWE BEIECTBA, COJEPIKAIIETO
OJIHOMMEHHBIN MOH? Kak M3MEHHUTCS KOHLIEHTpalus HOHOB BOIOPOJAa B pACTBOPE YKCYCHOM KHUCIIOTHI MPHU
noGasieHuu anerara HaTpus? Kak M3MEHUTCS KOHLIEHTpAIUs THMIPOKCHI-MOHOB B PACTBOPE THIAPOKCHAA
aMMOHHUS TP 100aBIEHUN

B pacTBOp XJIOPHJIAa AMMOHUS?

6. Vcnonp3ys MOHATHE O TPOU3BEICHUH PACTBOPUMOCTH, OOBSICHUTH PACTBOPUMOCTD THAPOKCHIA IIMHKA B
COJISTHOM KHCJIOTE.

JlaGoparopnas padora "I'maposms coseit"

KoHTpoabHbIe BONpochI 111 3alUThI

1. IlpuBenuTe mpuMepsl pacTBOPUMBIX B BOJE COJIEH, Cpela pacTBOPOB KOTOPBIX HENTpalbHas, KUCIHasd,
uieniovyHasi. Hanummre ypaBHEHUS UX THIPOIM3a B MOJIEKYJIIPHOM M MOHHO-MOJIEKYJIIPHOM BUJIE.

2. IlpuBenurte npuMepsl COJEH, TMIPOIN3 KOTOPBIX MIET TOJBKO 10 KaTHOHY, TOJIBKO 110 aHHOHY, W IO

KaTUOHY M 10 AHUOHY OJHOBpEeMEHHO. HamuimuTe ypaBHEHMST WX THUIPOIU3a B MOJEKYISIPHOM H
HMOHHO-MOJIEKYJISIPHOM BH/IE.

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. HanummTe B MOJIEKYJISIPHOM U MOHHOM BHUJE YpaBHEHHUS COBMECTHOIO T'MIPOJM3a: a) cyilbdara xpoma
(I1T) 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 Kanus (THAPOJIN3 YCUITUBACT, 0CIa0IsSeTCs, BIUSHUS HE HAOIIOIAeTCs).

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

7. Kak BBIYUCTUTH KOHCTAHTY TUApOan3a coiu? Kakasi coyb ydrine rufponu3yeTcs: KapOoHaT HATPHs WU
ruapokapoonar Harpus, ¢ocdar Harpus wid GTOpUA HATpus (MOJSPHBIE KOHIICHTPAIIMHM COJIEH
OJTMHAKOBHI)?

8. Kak BrusieT moBbIlIeHNE TeMIEpaTyphl U pa30aBlIeHUE HA CTETIEHb THAPOIN3a

Tema 9. OKHCIUTETHEHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI
JlaGopaTopHasi padora «OKMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIMID).
KoHTpoJ/ibHBbIEe BONPOCHI IS 321U THI
1. [laiite ompenencHUs] TOHSATUSM: CTENEHb OKHUCICHHUS, OKHCIUTENb U TPOIECC OKUCICHHUS;
BOCCTAaHOBHTENb U MPOLIECC BOCCTAHOBIICHUS.
2. Kak cBsi3aHbl 3J€KTPOHHOE CTPOEHHE aTOMOB M HOHOB C HMX OKHCIMTEIbHO-BOCCTAHOBHUTEIHHBIMU
cBoiicTBamMu. PaccMoTpuTe Ha mpuMepax cepbl, a30Ta, TaJlOTCHOB.
3. MoXeT Ju OAHO M TO K€ BEUIECTBO OBbITh OKHUCIUTENEM B OJHOW peakluu, a BOCCTAHOBUTEIEM — B
Jpyroit?
4. ConocraBbTe /1Ba METOa HAXOXKACHUSA KOA((UIHMEHTOB U YKaXUT€ OCOOCHHOCTH KaXKJIOTO U3 HHX.
Kakoil MmeTon1 Hax0XKAeHHsI OKUCITUTEIbHO-BOCCTAHOBUTENIBHBIX KO3(PPHUIIMEHTOB YI0OHO UCTIOIB30BaTh JIs
peakIuii, IIyIMX B ra30BOM U TBEpAOH (ha3ax, B paciiaBax, B HEBOJHBIX U BOIHBIX pacTBOpax?
5. Ormpenennre, KaKAMH CBOHCTBAMH B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEAKIUIX OO0NagaoT
CJIEIYIOIUE MOJIEKYJIbI (TOJBKO OKUCIUTEIbHBIMU, TOJIBKO BOCCTAHOBUTEIBHBIMU UM U OKUCITUTEIHHBIMU

u BoccraHoBuTebHBIMU): KCrO2, Cr2(S04)3, K2Cr207 , SO2, H2S, Na2SO3, H2SO4, HCI, HC104, CI12,
HNO3, NaNO2, Fe.

56



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

1. Kako#i moTeHIman Ha3bIBaeTCsl CTaHAAPTHBIM NoTeHnuaaoM? OT KakuX (aKTOPOB 3aBUCHT BEIMYHHA
ANEKTPOAHOTO MOTEeHIaNa?

2. Cpenu METAILJIOB CBUHELL, 30JI0TO, KAJIMHM, KaJIbIIMI, MEJlb YKaXKUTE:

a) B3aMMOJICHCTBYIONIUE C COJSHOW W pa30aBIECHHON CEpHOW KHUCIOTamMu; 0) BBITECHSIONINE HUKEIb W3
pacTBOPOB €r0 COJIEH.

3. BeruncnuTe 3HaYeHHE MEKTPOTHOTO MOTEHIIMAJA IMHKA, €CIM LIMHK HaXOUTCS B PaCTBOPE CBOEH COJIH €
koHULeHTparmen karnonoB 0,01 M, a Temneparypa pactBopa paBHa 15 °C.

4. [IpuBenuTe NpUMeEphl METAIIOB, KOTOPbIE MOXHO MOTYUYUTh 3JIEKTPOIU30M PACTBOPOB UX COJIEH.
5. KakoBa nocnenoBareabHOCTh JIEKTPOAHBIX MPOLECCOB HA KATOE U aHoae?

6. BomHblii pacTBOp, comepiKallvii CMeCh HUTPATOB MEIH, CBHHIIA, cepeOpa, Kaiws, IMHKA W JIUTUS C
OJIMHAKOBBIMH KOHIEHTPALUSMU, TOABEPIIIN SIEKTPOIHU3Y. YKKUTE 3HAYCHUE MOJIIPHONW MacChl BEILECTBA,
KoTOpoe OyZieT BOCCTaHABIMBATHCS HA KAaTOZE B MEPBYIO OUEPElb.

7. Yem OoTIIMYAIOTCS MPOLECCHI TPH JIEKTPOIIN3€E C PACTBOPUMBIMHU U HEPACTBOPUMBIMH aHOAAMU?
Jlabopatopnas pabota "Kopposus u 3anmura MmeTamioB "

KoHTpoJibHBbIEe BONPOCHI IS 321U THI

1. Kparko chopMmynmupyite OTIHIHE IIEKTPOXUMHYECKON 3aIIUTHl OT XUMUYECKOM.

2. Uem BbI3BaHA 3MEKTPOXUMUYECKAS] HEOAHOPOIHOCTh MOBEPXHOCTU MeTaIIa?

3. KakoBbl IpUYMHBI BO3HUKHOBEHHUSI MUKpOTrajbBaHonap?

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

5. UTo Takoe aHOIHbBIC U KAaTOAHBIE 3aIUTHBIE MTOKPBITHS?

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

7. YTo Takoe MpOTEKTOpHAs 3amuTa MeTaJioB? Kakue MeTaibl UCIIONIb3YIOTCS 1Sl IPOTEKTOPHOU 3alUThI
YKEJIE3HBIX U3ACIUI OT KOPPO3Uu?

8. Kakoii Metaiut pa3zpyiaeTcss Ipyu IEKTPOXUMUYECKOM KOppOo3uu B MUKporanbsBanomnape: Fe nnu Mg, Fe
mw Cd, Fe uimn Ni?

9. Kakue mporiecchl MPOUCXOAAT MPH MOBPEKICHUH TIOBEPXHOCTHOTO CJIOSI HUKETUPOBAHHOTO *kele3a?

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

CTyneHT JOoJDKeH cAaTh OTYET 10 1JabopaTopHOi padoTe, BKIIOYarOmuil odopmiieHHE (3anKch
HaOTIOZICHNH, pacyeThl, ypaBHEHHsI PEaKIHii, TOSICHEHUS ¥ (WJIM) OTBETHI HA BOIIPOCHI K OMBITaM) U
OTBETHTbH Ha KOHTPOJIbHbIE BOIPOCHI.

JlaGopaTopHasi padora «Bomxopox»

KoHTposibHbIE BONIPOCHI.

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

2. CocTaBUTh MOJIEKYIISIPHYIO (POPMYITY U SHEPTeTUYECKYIO JHAarpaMMy MOJIEKYIIbI

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

3. Vkazarb crnocoObl MOMy4YyeHHs M coOMpaHus Boxopoia B Jaboparopuu. HammcaTh COOTBETCTBYIOIIME
YPaBHEHUs pEaKIuil.

4. [lepeuncnuth (HU3HUECKHE CBONCTBA BOAOPOAA.
5. KakoBbl XuMHUY€CKHE CBOMCTBA Bogopoaa? HamucaTs COOTBETCTBYIONIME YPABHEHUS PEAKIIUH.
JlabopaTopHas padora «Xuop u xjaopoBoaopon. Kucjopoanbie coefuHeHUs XJI0Pay
KonTpoJsibHbIC BONIPOCHI.

1 1. Kak nomydatot xj10p B 1aboparopun. Hanmummure ypaBHeHUs peakLuii.
2. Ompenennutb, MOXKHO JM MOJIYYUTh M3 KOHILIEHTPUPOBAHHOTO PAcCTBOPA COJISIHOM KHCJIOTBHI XJIOP,
uCIoNb3ys B kauecTBe okuciureneit FeCl3, PbO2?
3. Tlouemy [uist OMY4YEHUS! XJIOPOBOJIOPOJA CyIb(GaTHBIM CIIOCOOOM HEOOXOAMMO HCIIONIb30BaTh TBEPIIbIi
XJIOPU]T U KOHLIEHTPUPOBAHHBIN pacTBOP CEPHOM KUCIOTHI? Hanucars ypaBHEHHE peaKiH.

57



58

4. OxapaxkTepu30BaTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA OKCHJIIOB, THUIPOKCHIOB U COJEH
XJopa.

5. Kak u3MeHSIIOTCSl KHCIIOTHBIE U OKUCIUTENIBHBIC CBOWCTBA KUCIOPOACOIEPKAIINX KUCIOT XJIOpa B PSIAY:
HCIO, HC102, HC103, HC104? [lath 00OBbsCHEHUE.

6. Yka3zarb 00J1aCTH IPUMEHEHHS KUCIOPOIHBIX COSIMHEHUI XJI0pa.
JlaGopaTopHasi padora «bpom, o1 U UX CoeTMHEHM D>

KoHTposibHbIE BONIPOCHI.

1. Kak momy4arot 6pom u oz B 1aboparopun. Hamummmre ypaBHEHHS peakIui.

2. PacrnonoxuTh rajoreHsl B pPAJ 0 YMEHBIIEHUIO HX OKHUCIMTENbHOM crocoOHOCTH. OOBSCHHUTH
HaOII0aeMy10 3aKOHOMEPHOCTb.

3. Hamucarp ypaBHEHHS pEeaKIUi, MOKA3bIBAIOLINX CXOICTBO B CBOWCTBaX OpoMa M MOfa € XJIOPOM.

4. Kak u3meHsieTcs BOCCTaHOBHUTENbHas crocoOHocTh u cuna kuciotr B psane HF, HCI, HBr, HI? [lats
00BSICHEHUS.

5. Kak nonmyvaror HBr u HI? Hanucate ypaBHeHUs! peakuid.

6. UeM 0OBSICHHUTB, YTO paCTBOPUMOCTH MO/Ia B BOJIC yBeNIUYUBaeTCs B mpucyrcreun KI?
JlaGoparTopuasi padora «Kucsopoa. Oxcuasbl. [lepoxcnabn

KoHTposibHBbIE BONIPOCHI.

1. Harmucatp 3nexTpoHHy10 PopMyTy aToMa KUCIOPOa.

2. OOBSCHUTH CTPOCHUE MOJIEKYIIBI KUCIOPOAA U TapaMarHeTH3M €ro,

UCIOJIB3YS METOJ] MOJIEKYJISIPHBIX OpOUTanei.

3. CpaBHUTH PU3NYECKUE U XUMUYECKHE CBOMCTBA KHCIOPOIa M 030HA.

4. Kakue u3BeCTHBI JaOOpaTOpHBIE CITOCOOBI TTOTYYCHHS KUcIopoaa?

5. Kak kiaccuunupyrores U KaKUMUA XUMHYECKIMHE CBOHCTBaAMH 00JIa1at0T OKCHJIBI

Y TUIPOKCUIbI METAJIJIOB U HEMETAJIOB?

6. Onucarb XUMHUYECKUE CBOICTBA BOJIbI, IEPOKCHIA BOJIOPOAA U MIEPOKCUIIOB
METAJIJIOB.

JlabopaTopunas padora«Cepa. CepoBoaopon. Cyabduabl. Kuciaopoansie coemHeHUs1 cepbh)
KonTpoJsbHbIC BONIPOCHI.

1. [lepeuncante n3BeCTHBIE BaM MOAU(HUKAIIMU CEPbI, KAKUE U3 HUX SBISAIOTCS nomuMophueiMu? Kakas u3z
MoIH(HKALU cephl ABIIETCS HauboJee yCTOMYMBON MPU OOBIYHBIX YCIOBUAX?

2. Kakue XuUMHYECKHE CBOMICTBA NPOSBISIET CEpa B OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX Ipoleccax?
IIpuBecTu npuMepsl

3. Ha3BaTB COCINHCHUA Cepbl, KOTOpBIe B XUMHNYCCKHUX peaKL[I/ISIX SABJIAIOTCA:
a) TOJIbKO BOCCTAHOBHUTEIISAMH: 0) TOJHKO OKHCIUTEIISIMU; B) BOCCTAHOBUTEIISIMU M OKHCITUTEIISIMH.

4. IlpuBecTr MpUMEPBI CTYNIEHYATOr0 M MOJHOTO TUAPONU3a Cylb(puaoB MeTauioB. Hamucars ypaBHEHHS
peaxIuii B MOJIEKYJISIpHOI U MOHHOM (opMme.

5. MOXHO JHM TNPHUMEHATh IJs TOJyYeHHs CEepoBOIOpoAa U3 Cylb(PUIOB a30THYIO Kuciory? OTBeT
00OCHOBATh M HAIIKCATh COOTBETCTBYIOIINE YPABHEHUS pEaKIUil.

6. Uto nmpou3oiaeT Npu NpoIyCKaHUH CEpOBOAOPOAA uepe3 pacTBop nojaa? Hammcars ypaBHEHUE pEaKIUHU.
ITokazaTh nepexos 3JIEKTPOHOB.

7. Kakue u3 nepeunciennbix cynbpuaoB (Na2S, ZnS, Al2S3, PbS, Cr2S3) moryT ObITh OTYUYEHBI TyTEM
0OMEHHOI peakiuu B BOJHOM pacTBope?

8. OxapakTepu3oBarhb MOBEJICHUE OKCHJIA cephl (Iv) u €ero TUAPOKCUIA B
OKHCIIUTETHhHO-BOCCTAHOBUTENBHBIX peakiusax. Jlate oObscHeHue. [IpuBecty mpuMepsl COOTBETCTBYIOIIMX
YPaBHEHUN PEaKLIUM.

9. B yeM cOCTOUT NPUHIIMIUAIBHOE Pa3IMYre B MEXaHU3ME B3aUMOICUCTBHUSA
pa30aBICHHON U KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI ¢ MeTaamu? Hammcatsb
COOTBETCTBYIOIIME YPABHEHHS PEAKIIUN U CXEMBbI IIEPEXO0/IAa AJIEKTPOHOB.

10. [Touemy Henb3s NPUMEHSTH CEPHYIO KHCIOTY: a) Ui MOoXy4eHus: okcuaa yriepona (IV) u3 xapbonara
KaJblus; 0) A OIydeHUs BOOpoa IeHiCTBUEM Ha Hee CBUHIIOM?



JlaGopaTtopHasi paboTa «A30T M ero BOAOpPoAHbIe coeMHeHns. Kuc/I0poaHbIe cOeINHEHUsI a30Ta)
KonTpoJsibHbIC BONIPOCHI.

1. M3 kakux BeIIECTB M NPHU KAaKUX YCIOBHUAX MOJYy4aroT a30T B jabopatopun? Hammcars ypaBHEHHH
peaxKuuii.

2. VI3 xakux BEIECTB U MPH KaKUX YCIOBHUIX IOJMy4YalOT aMMHakK B jaboparopuu? Hamucarh ypaBHEHUs
peaxKuuii.

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

4. Kakue BemiecTBa NpUMEHSIOT AJis ocylleHus: amMuaka? Kakue BerecTsa, MOMIOMIAIONINE BIATY, HEJIb3s
MIPUMEHSTD VISl 3TON LU U odyemy?

5. I3MeHUTCs I KOHLIEHTPALUS THIPOKCHI-MOHOB B BOJHOM PacTBOpE aMMHUaKa Mpu JOOaBICHUH K HEMY
xyopuaa aMmMoHus? Jlate 0ObsCHEHHE.

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

7. Tlepeuncnuth crnocoObl monydeHus: okcupa azorta (II), ykaszarh, mpu KakuX YCIOBHUSIX NPOTEKAIOT
peakIuy, U HaIluCaTh COOTBETCTBYIOIINE YPAaBHEHHUS.

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

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

10. Hanucarp ypaBHEHUs peakUuil MOJTY4YEHHMs] a30THOM KHUCIIOTBI U3 aMMHUAaka U yKa3aTb, IIPH KaKUX
YCIOBUSIX IIPOTEKAIOT PEAKILIUH.

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

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

1. [lepeuncnuTh BaxkHEHIIHE XUMUYECKe cBoricTBa hocdopa. Hammcary ypaBHEHUST peakiiuii OKUCIICHHUS,
BOCCTAHOBJICHUS U JUCIIPOIIOPIIMOHUPOBaHUS pocdopa.

2. Harucarp rpaduueckue popmyibsl okcunoB hocdopa (I11) u (V). KakoBsr

XUMHUYECKHE CBOMCTBA OKCUI0B? Hanucarh ypaBHEHHsI peakuuii CTylIEeHYaToON r1ipaTalnun

okcuzaa gocdopa (V).

3. Hamucarp rpadudeckue (opmynsl GocopHbIx KucioT: (ochopHoBaTHCTOM, (ochopHucToii, MmeTa-,
opro- u audocdopHoi. IlokazaTh XxapakTep XUMHUUYECKHX CBSI3€H, TUI THOPHIN3AIINH, KOOPIHMHALIMOHHBIE

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 otnomenue As, Sb u Bi x Bozne, k HC1, k H2SO4 (pa36.)? Jlate oO0bsicHeHHE.
6. Harmucarp ypaBHeHus peakuuii As, Sb u Bi ¢ koHueHTpupoBanabiME pactBopamu H2SO4 u HNO3.

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

JlaGopaTropHasi paGoTa«Yriepon u ero coennHenus. Kpemuuii 1 ero coeiuHeHusD»)

KonTpoJsibHbIC BONIPOCHI.

1. [lepeuncanTh U3BECTHBIE AJUIOTPOINHBIE MonuuKaK yrnepoaa. Onucars ux cpoicTBa. Kak mokas3ars,
YTO OHU SBJISIOTCS BUAOU3MEHEHUSIMHU OJJHOTO U TOT'O K€ dJIeMeHTa?

2. CpaBHUTH KHUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCHAOB yriepoaa (II)
u (IV), ucxons u3 crpoenus ux monekyi. Hanvcars ypaBHEHUSI COOTBETCTBYIOLIUX PEAKIIMH.

3. Kakumu cmnocoGamMu MOXXHO TMOJy4aTh KapOoHAaThl M ruapokapOonarsl? KakoBa HX TepMHuecKas
npouyHocTh? IIpuBecTH npuMepsl ypaBHEHUM peakLnil.
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4. HamucaTb B MONEKYISAPHOH M HMOHHOM (popMe ypaBHEHHS peakLUuil THAPOJH3a CISIYIOIUX COJCH:
K2CO3, KHCO3. (NH4)2CO3. [lath 0OBsICHEHHE.

5. Hanmcarb cxeMy paBHOBECHS, YCTaHABJIMBAIOIIETOCS B BOAHOM pacTBope okcuja yriepoza (IV). Kakue
MOJIEKYJIbl 1 MOHBI HaXOJATCSl B 3TOM pacTBope? B Kakylo CTOpOHY CMELIAETCsl XMMHUYECKOE PaBHOBECHE
IIPY TIOBBIIIEHUH TEMIIEPaTyphl CUCTEMBI U TIPH T00ABICHUH B PAaCTBOP IIEI04N?

6. [Touemy nmst otnenenust CO ot CO2 cMech 3TUX Ta30B MPOMYCKAIOT Ye€pe3 pacTBOP IIEIO0UYH, a HE Yepe3
Boay? Hamucarb ypaBHEHUs peakiivii.

7. Kak Hanbosee mpoCThIM CITIOCOOOM pPa3IudIuTh KapOOHAT M CHIIUKAT?

8. Hanucarp ypaBHEHUs peakUuil MOJyYEHUS CUIMIUAOB, okcuaa kpeMHUs (IV) m KpeMHUEBBIX KHUCIIOT.
VYKaszaTh yCI0BUs MOJIyYEHUS ITUX COCAUHECHUMN.

JlaGopaTopHasi padora«(QJi0BO, CBHHEI U MX COeTMHEHM D>
KoHTposibHbIE BONIPOCHI.
1. Hanmucarb anekTpoHHbIE (OPMYIIBI aTOMOB a710Ba U CBUHIIA.

2. Kak noiyyaroT 0JIOBO M CBMHEI U3 UX OKCUAO0B? COCTaBUTh ypaBHEHMs PEaKLMil U yKa3aTb yCIOBHS UX
IIPOTEKAHUS.

3. Hamucarp ypaBHEHMsI peakluil B3aUMOICHCTBHS OJIOBA W CBHHIIA C COJIIHOM, CEPHOM M a30THOM
KHUCJIOTaMHU.

4. OxapakTepu30BaTh OTHOIICHHE 0JIOBa M CBHMHIA K Ieno4yaM. Hanucarh ypaBHEHHs COOTBETCTBYIOIHX
peaxiuii B MOJIEKYJISIpHOI U MOHHOM (opMme.

5. KakoBBI KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUJOB U TUAPOKCHUIOB OJIOBA U CBI/IHI_Ia?
[IpuBecTr mpruMepbl COOTBETCTBYIOIINX peakiuii. Hamucars ypaBHEHHs B MOJIEKYJISIPHON ¥ HOHHOU (opMe.

6. Kaky1o cTeneHb OKHCIIEHUS MPOSIBIAIOT aTOMBbI 0JI0BAa M CBMHIIA B COEAMHEHMSIX? JlaTh XapaKTepUCTUKY
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX CBOMCTB 3TUX COCAVHECHUMN.

Harmncars ypaBHEHUSI COOTBETCTBYIOIIUX PEAKLIAMN.

7. Kak MO)XHO OOHapy»uTh HMOHBI Sn2+ u Pb2 + | Haxomsmmecs coBmecTHO B pacTBope? CocCTaBUTH
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIMI B MOJIEKYJIIPHON ¥ HOHHOH (hopMme.

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

CTyneHT T0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAOIINA ohopMileHHe (3amich HAOIIONCHHIH,
pacyeThl, ypaBHEHHS PEaKIIHiA, TIOSICHEHHUS M (WJIN) OTBETHI HA BOIIPOCHI K OTBITaM) M OTBETUTH Ha
KOHTPOJIBHBIC BOTIPOCHI.

«bop, aTIOMUHUITH UX COCTUHEHH S

1. Hamucarp 31eKTpoHHBIE (OPMYJIBI aTOMOB 00pa M aTOMUHMA. Kak M3MEHSIOTCS paauychl aTOMOB U
MOTEHLIMAJIbl MOHU3ALMK JIEMEHTOB B m1aBHOM noarpymnmne I rpynms1?

2. W3 xakux MPUPOAHBIX COEAMHEHUH moiy4yaror Oop u amoMuHui? Kakue Xumuueckue wWin
NIEKTPOXUMHUYECKHUE MPOLECCHI MIPU ATOM HCIONB3yI0T? Hamucarh ypaBHEHHUs peaklMil BOCCTaHOBICHUS
O6opa u3 okcuaa Oopa MW CXeMy 3JEKTPOXMMHUYECKUX MPOIECCOB, MPOTEKAIOMIUX Y 3JIEKTPOAOB MpHU
AJIEKTPOJIUTHYECKOM NTPOU3BOJCTBE AJIFOMUHUS.

3. Hamucarp ypaBHEHUsI peakuuii mony4yeHus 6opuga Maruus, 1udopana, okcuaa 6opa u OOpHBIX KHCIIOT.
VYKa3aTh CTeNeHb OKHCIICHUs O0pa U YCIOBUS MOTYyYSHHS THX COSIUHEHHA.

4. KakoBO OTHOLIEHHE aJIIOMMHHMS K KUCIOPOAY, BoJE, 1enouyaM? Hanucarb COOTBETCTBYIOLINE YPAaBHEHUS
peaxKuuii.

5. Hanmcarb ypaBHEeHHUsI peakifii B3aUMOACHCTBHS aIFOMUHUS C pa30aBIeHHBIMU M KOHIICHTPHUPOBAHHBIMU
pactBopamu HCIl, H2SO4 u HNO3.

6. KakoBbl XMMHMUYECKHE CBOMICTBa OKCHJIAa U TUAPOKCHAA amoMHHMA? Hammcare cooTBeTCTByOIINE
ypaBHeHHs peakuuid. OOBsSCHUTH aM(OTEPHOCTh THIPOKCHAA ATIOMHHHSA C TMO3ULUH MPOTOIUTHYECKON
TEOPUH.



7. CpaBHUTH XUMUYECKHE CBOWCTBA OOpa M QJFOMHHHUS, UX OKCHIOB U TUAPOKCUAOB. OOBSICHUTH, TOYEMY
0Op M €ero KUCJIOPOAHBIE COCTUHEHHUS MO XMMHUYECKUM CBOHCTBAM OTIIMYAIOTCS OT 3JIEMEHTOB IJIaBHOM
noarpymnus! I rpynmsr.

8. Kak mporekaer THAPOINU3 COJNCH aTiOMUHMS, OOpPAa30BaHHBIX PA3IUYHBIMH 110 CHUJIE KHCJIOTaMH?
Hammcare cOOTBETCTBYIOIINME YpaBHEHUS PEAKIIMI B MOJIEKYJIIPHON 1 HOHHOH (hopMme.

«IIle/I0YHBbIE METAJJIbI H UX COCTUHEHM S

1. KakoBbl 0coOeHHOCTH MeTtayuindeckoil cBsa3u? Kakue Qusnueckue CBOWCTBA METAIOB €10
00yCIIOBIMBAIOTCS?

2. Hamucath 3neKTpoHHBIE (OPMYIIBI aTOMOB JIUTHSI, HATPHs, Kayus, pyounus u uesus. Kak msMensiorcs
paanychl aTOMOB, MOTEHIMAIbl MOHU3AlMU U XMMHYECKas aKTUBHOCTH NMPOCTHIX BEUIECTB OT JUTHUS K
ne3ur?

3. OxapakTepu30oBaTh OTHOIICHHE IIEJIOYHBIX METAJJIOB K KHUCIOPOAY, BOAOPOIY, BOJE U KUcIoTaMm. Yem
JUTHH 10 CIIOUM CBOMCTBAM OTIIMYAETCS OT APYTUX MIEIOYHBIX MeTaoB? JlaTh 0ObsICHEHUE.

4. CpaBHUTh (M3HUYECKHE U XHMHUYECKHE CBONCTBA THUAPUIOB IIEIOYHBIX METANIOB M BOJOPOMHBIX
coequHeHN HeMeTawmoB. OOBSICHUTH pa3iMdie B CBOWCTBAX, WCIONB3Ysl MPEICTABICHHUS O XapaKTepe
XUMHYECKOMN CBA3U.

5. Hamucare ypaBHEHHS peaklMil MOJYy4YeHUS OKCHUJIOB W THAPOKCHAOB IIEJIOYHBIX MeTauioB. Kak
M3MEHSETCS PACTBOPUMOCTD U CHJIa TUIPOKCUIOB OT JUTHS K 11e3uto? JlaTb 00bsiCHeHHE.

6. CocTaBUTh CXE€MbI JJIEKTPOXMMHUYECKHX IPOILIECCOB, MPOUCXOAAIIUX MPU DBJIEKTPOJIM3E pacijaBa U
pacTBopa xjopuaa kKaiaus. MoXHO JM BOCCTAaHOBUTh MOH K+ mpu momomu XMMHUYECKHUX peakluid u3
BOAHOTO pacTBopa? Jlath 0OBSICHEHHE.

7. OxapakTepu30oBaTh CTPOECHUE KPUCTAIOB XJIOPUA HATPHUS U XJIOpUJIA 11e3Us. YKa3aTh TUI XUMHUYECKOU
CBSI3M, KOOPIUHAIIMOHHBIC YUCIIa HATPUS U 1Ie3Usl, BEIUYUHBI dPPEKTUBHBIX 3apsaoB. J[aTk 00bsICHEHHE.

8. KakoBbl ¢Qu3nueckue W XHMHUYECKHE CBOMCTBA COJICH ILNEIOYHBIX METAUIOB  (PacTBOPHMOCTD,
OTHOUIEHUE K HarpeBaHUIO, THAPOJIN3, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA)?

Bepunamii, Marauii, meJ04Ho3eMJIbHbIE METAJIbI U UX COeIMHEHUS

1. Hamucare snekTpoHHBIE (DOpMYNBI aTOMOB OCpMILIHS, MarHus, KajubIs, cTpoHuus u Oapus. Kak
U3MEHAIOTCS PajinyChl aTOMOB, IOTEHIMAIbl MOHU3ALUN U XUMHUYECKUE CBOMCTBA 3JEMEHTOB B INIABHOMN
noarpynmne Il rpymnmer ot 6epuus Kk 6apuro?

2. OxapakTepHu30BaTh KUCJIOTHO-OCHOBHBIE CBOWCTBA M IOJyYE€HHUE THUIPOKCUAOB OEpUIIUS U MarHus.
Hanucate ypaBHEHHS! COOTBETCTBYIOIINX PEAKIIHIA.

3. OObsICHUTD, MOYEMY THAPOKCH]I MAarHUSI PaCTBOPSETCS B PACTBOPAx COJIeH aMMOHHS U Kakue LIeJIOun
clieyeT MPUMEHSATH JJIs HauboJiee MOJTHOTO OCaX/1eHUsI HOHOB Mg2+.

4. Kak MOXHO TMOJYyYUTh THUIPOKCHUIIBI IIEJIOYHO3EMENIbHBIX MeTauioB? Hanucate ypaBHeHHs
COOTBETCTBYIOIIMX peakiuil. Kak n3meHsercs pacTBOPUMOCTh U CHJIA THIPOKCHUIOB IIEIOYHO3EMENIBHBIX
METaJIOB OT KaJbIHs K Oapuio?

5. Kak u3MeHseTcss pacTBOPUMOCTh B BOJE KapOOHATOB U CyAb(aTOB HIETOYHO3EMEIbHBIX METAJIOB OT
KanpIus K 6apuio?

6. Kakue noHbI co00IIatoT BozE «oKeCTKOCTh» ? Kak MOXkHO ee ycTpanuTh? Hanmcars ypaBHeHUs
COOTBETCTBYIOLUX PEAKIUN.

Tema 12. d-Onements! [-VIII rpymm. f-OnemeHTsI

CTyneHT JOoJDKeH cAaTh OTYET 10 JabopaTopHoi padoTe, BKIIOYAIONINI odopmiieHHE (3amuch HaOIoneHul,
pacueTsl, ypaBHEHUS PEAKIUil, OSICHEHN U (WJIM) OTBETHI HA BOIIPOCHI K ONbITaM) U OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI.

JlaGoparTopHasi padora «XpoM U ero coefuHeHus1. Mapraueil 4 ero coeJuHEeHUA.»
1. Kak u3mensiercss XuMu4eckas Ipupoja OKCUA0B U ruipokcuaoB xpoma B psay Cr (1), Cr (IID). Cr (VI)?
Jlath 00BsICHEHHE, UCXO/ISl U3 BEJIMUMH YCJIOBHBIX 3aps/10B U pajinycoB HOHOB. Hanucars ypaBHeHHS
peakuuii B3aumonencTaus rugpoxkcua xpoma (III) ¢ kucnoramu u co 1meno4amMu B MOJIEKYJISIPHON U
MOHHOH (opMme.
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2. Kakas cTeneHb OKUCIICHUS U KaKie KOOPAWHAIIMOHHBIC YUCIIA XapaKTEePHBI JUIs
XpoMa-kKoMIiekcooopaszoBarens? [IpuBectu mpumMepsl KOMIUIEKCHBIX COSTMHEHUN XpoMa.

3. KakoBbI ycroBHs CyIIECTBOBaHHS B PACTBOPE XPOMATOB U TuXpoMaroB? OOBSICHUTH M HAIIKCATh
ypaBHEHHsI peakifii mepexoa XpoMaToB B IUXPOMAThl U 00paTHO.

4. Kakue cpoiictBa nposiBisitoT coenunenust Cr (I1II) u Cr (VI) B okucianTenbHO- BOCCTaHOBUTEIBHBIX
peakuusax? B xakoii cpene ocyecTBisitoTes 3TH npoueccsl? IIpuBectu npumepsl. Hanmcars
COOTBETCTBYIOLIUE YPABHEHMSI PEAKLIUM.

5. Kak geiicTByIOT Ha MapraHel] pa3oaBieHHbIe U KOHIIeHTpupoBaHHbie pacTBopsl HCl, H2SO4 1 HNO3 nHa
XOJIOJIe ¥ NpU HarpeBaHuu? HamucaTte ypaBHEHUS peaKIuu.

6. Kak nomy4arot okcuabl ¥ TUAPOKCU I Maprania? Hanucats ypaBHeHus peakiuidi. OTMETUTh, KaKUE U3
HUX BbIJIEJIEHBI B CBOOOHOM COCTOSIHUU.

7. YKa3aTh, Kak ¢ pOCTOM CTENEHU OKHCJICHUSI MapraHIa U3MEHSETCS] XUMUYECKUI

XapakTep ero OKCUAOB M THAPOKCHIOB. [laTh oObsicHEHHE.

8. Kakue cBOiCTBa B OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKITUAX MPOSBISIOT coequHenus Mn (11)?
Hamucare ypaBHeHus peakuuii. B kakoit cpege Hanbonee ycToiunBel 3T coenuaeHus? [IpuBectu
MIPUMEPBI.

9. Kakue BemectBa o0pasytotcs npu B3aumozneiictsBun MnO2 ¢ xonnentpuposanusiMu HCl 1 H2SO4 u
IIPU CILJIABJIEHUU €10 co 1menodamu? Kakue cBolicTBa B 3TUX peakuusx npossisier MnO2? Hanucars
YPaBHEHUs pEaKIUil.

10. Kak nony4arot coequnenus Mapranmna (VI)? Hanucars ypaBHeHus peakiuii. KakoBa yCcTOWYHUBOCTD
STHUX COCOUHEHUNI?

11. Ot xakux ¢akTOpOB 3aBUCUT COCTAB MMPOAYKTOB BOCCTAHOBJICHHSI IEPMaHraHaTa KaJlusi, €CJIM peaKius
npoTekaeT B pactBope? HamucaTts ypaBHEHHS peaKIui.

JlabopaTtopnasi padora «7Kese30, K00aJIbT, HUKEJIb U HX COCAUHEHUS»

1. Hanucatsb a5ekTpoHHbIE (POPMYIIBI AaTOMOB XKelle3a, KoOaabTa M HUKEIS.

2. Kakue creneHu OKHCIICHUS U3BECTHBI IS JKelie3a, KoOanbra v Hukels? Kakue us

HUX HanOoJiee XapaKTepHBbI AJIS KaKIO0r0 U3 3THUX 3JIEMEHTOB?

3. Kak B mabopaTropHBIX YCIOBHX MOMyUaroT xene30? Kakue A 3Toro npuMeHsIoT BOCCTAHOBUTEH?
Hamncars ypaBHeHUs peakLyii.

4. OOBSICHUTH, B KAKOM citydae OyzeT ObIcTpee pa3pylIaThCs JKeJIe3HbI 00pasell: a) OH He COIPUKACACTCS ¢
MEJIHOM TUTACTHHKOM; 0) HaXxoAuTcs ¢ Hel B KoHTakTe. Hamucars ypaBHeHus peakuuit. /late cxemy
KOpPPO3HH Xkelle3a B KOHTAKTe ¢ Meblo, yuuThIBas nojoxenue Fe, H2 nu Cu B a1eKTpOXMMHUECKOM pAAY
HaIPsKCHUN METAJUIOB.

5. Kak oTHOcATCS %ken1e30, KoOaabT M HUKENb K pa30aBIeHHBIM U KOHIIGHTpUpoBaHHBIM pacTBopam HCI,
H2S04, HNO3 na xonone u npu HarpeBanuu? Hamucarb ypaBHEHUsI peakLni.

6. Kak MmoxxHO monyunth okcuabl U ruapokcuasl Fe (M), Co (IT) u Ni (II)? Hanucars ypaBHeHUSs peakiiuii.
CpaBHUTB OTHOILLIEHUE TUAPOKCUIOB ATUX METAJIOB K KUCIIOpOAYy Bo3ayxa. Hamucars ypaBHEHUS peakiyii.
7. Kak momy4arot okcuabl u ruapokcusl Fe (I11T), Co (IIT) u Ni (III)? Hanmucath ypaBHEHHS peakinid.
CpaBHUTH XUMUYECKHE CBOMCTBA IMIPOKCHIOB 3TUX MeTa/I0B. Hanucars ypaBHeHUs peakiuil.

8. OxapakTepu30BaTh CBOMCTBA COJIeH *keJe3a, koOanbTa U HUKeNs (LIBET, pacTBOPUMOCTD B BOJE,
TUJIPOJIN3, OTHOLLEHUE K KUCIOPOAY BO3AYXa).

9. Kakue coiictBa nposisitoT coeaunenus Fe (II), Fe (II1) u Fe (VI) B okucnutenbHO-BOCCTaHOBUTEIbHBIX
peakusax? Kak ot coneit Fe (I11I) nepeiitu k coenunenusm Fe (II) u Fe (VI)? Hanucats ypaBHeHUs
peaxKuuii.

10. OxapakTepu30BaTh Kejne30, KOOAIBT U HUKEIb KaK KOMITJIEKcooOpa3oBaTenu (ykas3arh
KOOPJIMHAIIMOHHOE YKCJIO, JINTaH/Ibl, yCTOWYMBOCTh). Hanucars ypaBHEHUS peakiuii 00pa3oBaHUs
Haubosee yCTONUMBBIX KOMIUIEKCHBIX COSTUHEHHM ISl Ka)KIO0ro MeTaa.

JlaGopaTopHuasi padora «Menb, cepedpo. Llunk kagMuii»
Menb. Cepedpo

62



1. Hanucatb snexkTpoHHbIE (POPMYIIBI aTOMOB MEIH, cepedpa U 30J10Ta.

2. Kakyto creneHb OKHCIEHUS MPOSIBISIOT aTOMBI MeIH, cepedpa U 30510Ta B

coequnenusx? Jlatb oobsicuenue. [IpuBectu mpumepsl.

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

XMMHUYECKUX CBOWCTB METAJUIOB MOATPYIIIBI MEIU U LIETOYHBIX MeTa/u10B? JaTh 00bsiCHEHHeE.
CpaBHHUTH U3MEHEHNE BOCCTAHOBUTEIBHONM aKTUBHOCTH METAJIOB IT ITITaBHOM U

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

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

Pa3IMYHON KOHIIEHTpAILlUM Ha XOJIOZAE U IpHU HarpeBaHun? Hanucarb ypaBHEeHUA

peaKuuii.

5. KucnotHo-ocHOBHBIE CBOMCTBA OKCUAOB U ruapokcuioB Meau (I u II), cepedpa

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

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

KOMILIEKCHBIX coenunenusix? [IpuBectu npumepsl. Hanvcars ypaBHeHUs peakIuii TOTy4YEeHUS
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 PsIIy HANPSKEHUM METAJIOB PACIOJIOKEHBI JIEBEE BOAOPOA.
[ToueMy pu 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
MOJICKYIJISIPHON U HOHHOM (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
JlaGopatopnasi pa6ora 1. «IIpuemMbl 1 MeTOABI PA00OTHI B XUHMHYECKOM JIaOopaTopum»

CryneHT H0/DKEH cliaTh OTUYET 10 JIA0OpaTopHOH padoTe, BKItOYAOMUK odopMiieHre (3amuch HAOIIONCHHM,
pacyeThl, ypaBHEHHS PEAKIIMA, BBIBOJbI) H OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI

KoHnTposbHbIC BONIPOCHI

1. IosicHuTe OCHOBHBIE MPABUIIA B3BEILIMBAHMUSL.

2. Pacckaxxute 00 OCHOBHBIX NMpHUHIUIAX (UIBTPOBaHUA. B KakoM cilydae M3rOTaBIWBAIOT CKJIaT4aThIi
bunsTp?

3. Kakue BelecTBa Ha3bIBAIOTCS KpUcTauioruapatamu? [Ipusenure npumepsl KpUCTAIIIOTHAPATOB.

4. Kak paccuuTarh IpOIEHT 00e3BOKUBAHUS KpHCTaIIOruapara’?

5. Onpenenuth GOpMyITy KPUCTATUTMUESCKON COJIBI, €CIIM MPU HarpeBaHuu 286 T TaHHOW COJIM 00Pa30BaAIOCH
106 T kapOoHaTa HaTpHsI.

6. Kak nmokaszaTh, 4YTO MOJYYEHHBIH OCTATOK IMOCJE BhIMAapUBaHMs XJIOpUI Hartpus? Hamummre ypaBHEHUE
peakury B MOJIEKYISIPHOM U COKPAILlEHHOM BHU/IE.

JlaGoparopnasi pa6ora 2. O4ncTKa paCTBOPUMBIX COJIeil METOA0M NMepPeKPUCTAIH3 AN
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CTyneHT JOKEeH caaTh OTYET Mo JaboparopHOl paboTe, BKIIOYAIONINHN odopmiieHHE (3anKch HAOIIOICHNH,
pacyeTsl, ypaBHEHHS PEAKIIUIA, BBIBOJbI) U OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

KoHTpo/bHbIE BONPOCHI

1. aiiTe onpeseneHne MOHATHIO PaCTBOPUMOTH (KOA((DHUIIMEHT pacTBOPUMOCTH).

2. Kakoil pacTBOp Ha3bIBaIOT HEHACKIILIEHHBIM, HACBILICHHBIM U I1€PECHIILIEEHBIM?

3. B yeM coCTOUT NPUHIIUI TEPEKPUCTATIIU3AIUN ?

4. ITouemy npH MepeKpUCTAIUIM3ALNN TPOUCXOJUT OYMCTKA OT PACTBOPHMBIX IpUMeceii?

5. Kakue conu Henb3sl pa3fAeiuTh METOIOM MEPEKPUCTAIIIN3AIUN?

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

JlaGopaTopHasi padora 3. OnpeneseHue MOJSIPHON Macchl IKBUBAJIEHTa MArHUS METOIOM
BbITECHEHHUSI.
CTyneHT JOKEeH caaTh OTYET Mo JaboparopHOU paboTe, BKIIOYAIONINHN odopMiieHHE (3anHch HAOIIOICHUH,
pacyeTbl, ypaBHEHHS PEAKIIUIA, BBIBOJbI) U OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI
KoHTpo/bHbIE BONPOCHI:

1. JlaiiTe onpenencHUe MOHATHAM: MOJISIpHAS Macca MeTajula, SKBUBAJICHT, MOJIIpHAs Macca YKBHUBAJICHTA,
SKBUBAJIEHTHBIA O0OBEM.

2. Ilpu kakom naBneHuU (OOJBIIE UM MEHbBIIIE aTMOChepHOTro) OyAeT HaXOAUTHCS BOIOPO B pUOOpe AJIs
OTIpeIeIICHUS] MOJSIPHOW Macchl METajlla, €CIIM YPOBEHb BOJABI B YPAaBHUTEIHLHOM cocyle OyneT: a) BhIIIE
YPOBHS BOJIbI B OFOpeTKe, 0) HUXKE YPOBHS BOJIBI B OIOPETKE, B) paBeH YPOBHIO BOABI B OropeTke?

3. BoBenute dopmyny s HaXOKICHHS MOJIIPHOM Macchl MeTajula, yKa3aB pPa3MEPHOCTh KaxIOH
BEJINYUHBI.

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

JlaGopaTopHasi padora 4. OnpeneseHue OTHOCUTEIbLHON MOJIEKYJIAPHON MAacChl OKCH/IA YIUIepoaa
av).
CryneHT H0DKEH ¢liaTh OTUYET IO JIA0OpaTOpHOH padoTe, BKItOUYAOMK odopMiieHre (3amuch HAOIIONCHHM,
pacueTsl, ypaBHEHUS PEaKI1il, BBIBOJIbI) U OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI
KonTpoJsibHbIe BOnpockI:

1. Or kakux mnpumecedl NPOMCXOAWUT OYHMCTKA XJIOpa IPHU IPOIyCKaHUM Yepe3 CKISAHKH C BOJIOW U
KOHLIEHTPUPOBAaHHOW CEPHON KUCIOTON?

2. B anmapare Kunna ansa nonyuenuss CO2 U3 mpamopa UCHOJIb3yeTcs coiisiHas Kuciora. [louemy Henb3st
UCIIONB30BaTh 0OJIee JICMICBYIO CEPHYIO KHCIOTY?

3. Bo CKOBKO pa3 yIIeKHUCIIbIi ra3 Tsokenee Bo3ayxa’?

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

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

6. Macca ogHoro Mtpa raza paBHa 2,86 r. Onpeaenure ero MoJIsipHyIO Maccy.
KosnsiokBuym (Tema 2-3)

Tewma 3. Tlepuoguveckuii 3akoH. [lepnonuueckue GyHKIIUN

1. N300pa3uTh 351eKTpOHHOE CTPOCHUE aToMa C MOPSAKOBBIM HOMepoM Ne  (Bompoc Juist
Ka)KI0T0 CTyJE€HTA 110 3aJaHUI0 IPENoaBaTes).

2. DKcIepuMEeHTAIbHOE 000CHOBaHHUE TIPEACTABICHUH 00 aTOMe KaK CIIOKHOW CUCTEME:
a) OTKPBITHE JIEKTPOHA (3apsia Macca JIEKTPOHA);
0) paaroakTUBHOCTh. OCHOBHBIE XapaKTEPUCTUKHU O, [3-, Y- U3ITyUCHHUS,
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B) YUE€HBIE IEPBOOTKPHIBATEIN 3JIEKTPOHA, PAJUOAKTUBHOCTH.

3. Mognens aroma Tomcona. OneiTel Pesepdopaa nmo paccesuuro a-yactuil. [Inanerapnas moaens aroma, ee
pasButue. M300pa3uts Moaens aroma no Pesepdopay ¢ mopsiakoBeiM HOMEpoM Ne (o 3amanuIo
MPENoIaBaTeNs).

4. Teopwust cBeTa U TUTAHETApHASI MOJIETTh ATOMA.:

a) ypaBHenue M. [1naHka, KBaHTBHI.

0) senenue potorddekra, 00bsICHEHHE ero DUHIITSHHOM;

B) KOPITYCKYJISIPHO-BOJIHOBOM Jyaju3M H3JIYy4YEHHUS;, SKCIIEpUMEHTAIbHOE moATBepkaeHue (hotodaddexr,
mudpaknus, nHTepdepennns ). KopmyckynsspHo-BOIHOBOM ayann3M (OTOHOB.

5. Teopus aroma Bomopoaa o H. bopy:

a) UCXOJHBIC MTPEICTABICHHUS,

0) moctynatsl H. bopa;

B) oObsicHeHue mpotuBopeunii Teopun Pesepdopna H. Bopom 06 ycroiumBocTH aroma, JMHEHYATOCTH
CIIEKTpa.

6. CriektpanbHble cEpUM aToMa Bogopozaa. Mx pacueT u 3KcIiepuMEHTAIbHOE NOATBEp kK AeHNEe. DopMyIbl
IUISL pacdeTa paanyca OpOUTHI, SHEPTUHU SJICKTPOHA, YACTOTHI H3ITyUCHHUS.

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

8. [lepBoHauasbHBIEC MPEICTABICHUS KBAHTOBOM MEXAHUKH:

a) ypaBHeHue ae bpoitns;

0) KOPITYCKYJISIPHO-BOJIHOBOH JTyajTu3M AJIEKTPOHA;

B) IPUHIIMII HeonpeaeneHHocTH B. ['elizenbepra.

9. YpaBuenue D. llIpenunrepa. Ananus ypaBaenus. Bomnosas dpynkuus. [Tonarue 06 snekTpoHHOM 00J1aKe
Y TPAaHUYHOUN MTOBEPXHOCTH.

10. KBaHTOBOCTH KaK CJEACTBHE BOJHOBBIX CBOMCTB AeKTpoHa. KBaHTOBBIE yncia. [1aBHOE 1
OopOUTaIHLHOE KBAHTOBOE YHCIIO.

11. MarautHO€ KBaHTOBO€ 4K CI0. CIIUH AeKTpoHa. PU3NYECKUN CMBICI KBAHTOBBIX YHUCE.

12. Atromuble opOuTan. Bug atoMHBIX opOHTaneii: s, px, py, pz, dxy, dxz, dx2-y2, dz2. Paguanbnoe
pacripeieieHue NEeKTPOHHON TNIOTHOCTH.

13. MHoroanekTpoHHble aTroMbl. CoBpeMEHHasi MOAEIb 3JIEKTPOHHOTO CTPOEHHUS aToMa (TpH NpUHIUIA
3aceJIeHus SJICKTPOHaMU OpOuTallell: MPUHIMIT HauMeHbIIel suepruu, npunuun [laynu, [Ipasuno ['yHna).
[TpaBuna KneukoBckoro, 0ObsICHUTH Ha MIPUMEpaXx.

14. Tlepuonnueckwii 3akoH J[.1. Menzaeneesa u crpoenne atoma. OOBSICHEHHE CYITHOCTH MEPUOAUIHOCTH
Ha TIpuMepax.

15. Pa3Butne u o6ocHoBaHue niepuoandeckoro 3akona J[.M. MenaeneeBa. PeHTTeHOBCKHE CIEKTPHI. 3aKOH
Mo3snu, ero 3HaueHrne. CoBpeMeHHasi pOpMYTUPOBKA EPHUOIUIECCKOTO 3aKOHA.

16. [lepuognyeckue GpyHkIuu. [loTeHIIMaT HOHU3AINMH, STIEKTPOHHOE CTPOCHUE aToMa, MIEPUOTNICCKUI
3aKOH.

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

18. Paguycel aToMOB ¥ HOHOB (3¢ (eKTUBHBIC U OpPOUTAIBHBIE), TIEPUOANYECKAS CUCTEMA U 3JIEKTPOHHOE
CTPOEHUE aToMa.

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

20. PanmnoaktuBHbli pacnaf. [lepuon momypacnazna. o- pacmnan, B- pacra, 3JIeKTPOHHBIN 3aXBar,
CIIOHTaHHoOe JieneHue saapa. [Ipasuna cmemenus.

21. Snepubie peakiuu. IcKkycCTBEHHasi paguo0akTUBHOCTh. MeueHble aTOMbI, UX NTpUuMeHeHne. M30Torbl,
n300apBhl.

KosnokBuym (Tema 4-5)

Tema 5. KoMmiiekcHbIe COETHHEHUS
«XumMu4deckas cBa3b. BajieHTHOCTL. KOMILIeKCHBIE coeIMHEHU A



1. OCHOBHBIE XapaKTEpPUCTUKH XUMHUYECKOM CBA3M: JIMHA, DHEPrUsl, HAIpPaBICHHOCTb, MOJSPHOCTb U
MOJIAPU3YEMOCTh. THUIIBI XUMUYECKOM CBSI3H, UX KpaTKasl XapaKTepUCTHKA.

2. OcHOBHBIE TIOJIOKEHHS MeTO/1a BasleHTHBIX cBsizell (BC). Mi3meHeHue sHepruu npu 06pa3oBaHUM CBS3H.

3. OObsCHEHHE HACHIIIIAEMOCTH KOBaJCHTHOM cBs3U. KparHocTh cBsi3H. JIOHOPHO-aKIIENTOPHBIN MEXaHU3M
00pa3oBaHUs KOBAJICHTHOM CBSI3H.

4. HanpaBieHHOCTh KOBAJICHTHOM CBSI3U. S-, p- U d-CUMMETpHsI IEPEKPHIBAHMUS.

5. 'mOpuau3anust aToMHbIX opouTaneid. CBA3b MEXIY CTPYKTYpO MOJIEKYI M TUTIOM THOpUAM3ALINY.

6. BaleHTHOCTh XUMHUYECKHX AJIEMEHTOB. Pa3BuTHE MOHIATHS BAJICHTHOCTU. Pa3inyHble TPaKTOBKH
BaJIecHTHOCTHU. BanmentHocTh ¢ mo3unuii Teopun BC. BaneHtHOCTS 8, p, d, f- 3nemenToB. [locTosiHHas u
NepeMeHHas BaJe€HTHOCTh. [[oHSATHE O BaJICHTHOM M KOOPAMHAIIMOHHOW HACBIIIEHHOCTU. BaneHTHOCTD 1
CTETICHb OKHUCJICHUSI.

7. Henoctarku metona BC u ocHOBHEBIE mToIoxkeHUs MeToga MO.

8. Tumsr MO. [locrienoBaTenbHOCTh YBEIUUYEHUS SHEPTHH MOJIEKYISIpHbIX opOuTaneid. KpaTHOCTb cBsi3M C
nosuiuii 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 AJIEKTPOHHOTO CTPOCHHS.

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

12. TloasipHOCTP M TOJAPU3YEMOCTb CBSA3HU. JIMIOJNBHBII MOMEHT CBSI3M M MOJIEKYJIBI B IIEJIOM.
DNEeKTPOOTPULIATEIBHOCTD AIEMEHTOB.

13. Jlokanu3oBaHHbIE M JAEIOKAJIM30BAaHHBIE CBS3U. Tpex- M MHOTOLIEHTPOBBIE 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 coeluHeHUN. CTeneHb MOHHOCTH CBS3M KaK (DYHKIUS
Pa3HOCTH JIEKTPOOTPULIATENbHOCTENH. DPPEKTUBHBIEC 3apsAbl aTOMOB U CTEIIEHh HOHHOCTH CBS3H.

15. Merannudeckas cBsi3b. Bogopoanast cBsa3b. MexMounekyinsipHsle cuibl Ban-nep-Baansca. 3aBucuMocThb
(u3NYEeCKNX CBONCTB BELIECTB OT XapaKTepa MEXMOJIECKYIIPHOTO B3aUMOJICHCTBUSI.

16. OcHOBHBIE TIOJ0KEHNUS KOOPANHALIMOHHON TEOPUH. XapaKTEPUCTUKA OCHOBHBIX KJIaCCOB
KOMIUIEKCHBIX coelMHeHM. HOMeHKI1aTypa KOMIUIEKCHBIX COCIMHEHUM.

17. H30Mepust KOMIIEKCHBIX COEUHEHUM.

18. Jucconmanus KOMIUIEKCHBIX coeTMHeHUN. KoHCTaHTa HECTOMKOCTH KOMIUIEKCOB. [IpnunHbI
00pa30BaHUs U Pa3pyIICHUS KOMILJICKCHBIX COSAMHEHUH.

19. XuMHYeCKas CBSI3b B KOMIUIEKCHBIX coennHeHmsX. OcHoBHbIe Teopun (Meton BC, TKII,
MMO).

20. ['mGpuan3anys aTOMHBIX OpOUTANIEH B KOMIUIEKCHBIX coeqnHeHUsX. [IpocTpancTBeHHAs

KOH(UTrypalus KOMIUIEKCHBIX HOHOB.

KoHTpoJibHBII cpe3 - KOJNIOKBUYM BOAOPO/. JjieMeHThI 7A u 6A, 4A u SA nmoarpynn u ux
coeMHEeHUs

Tema 10. Bonopon. p- anementsl VII-IVA rpynn. Onementst VIIIA rpynisbr.
Bonopoa. dnementsl VIIA u VIA, IVA u VA noarpynn u ux coeIuHeHHs.
1. Boxopon: pacnpocTpaHE€HHE B MPUPOJE, U3OTOIMHBIA COCTaB, MOJOKEHHE B MEPUOAUYECKON CHUCTEME,
METOIbI MTONyueHusl, pU3NYECKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHHe. buHapHbie coelMHEeHns BOIOpo/ia:
WMOHHBIE TUIPHUJIBI, METAUIONOAOOHBIE THAPHABI, KOBaJeHTHble TuApuibsl. Bopma: xapakrepucTuka
XUMHUYECKHX U MEXMOJIEKYJSPHBIX CBSI3el, 0COOEHHOCTH (PU3NYECKUX CBOMCTB BOJBI MO CPaBHEHHUIO C
BOJOPOAHBIMU coeauHeHussMu S, Se u Te, xumuueckue cBoiicTBa. Tspkenmas Boga. MeToabl OYMCTKH
MPUPOTHON BOJIBI.
2. OOmast XapakTepHCTUKAa aTOMOB M IPOCTBIX BeHIECTB TajoreHoB. OCOOCHHOCTH XHMHUHU (ropa.
Baxxueiinye npupoaHble COSTUHEHUS TajJoreHoB. MeTo/ bl OTy4YeHUs! CBOOOIHBIX rajioreHoB. Ousnueckue
1 XMMHYECKHE CBOMCTBA raJIoreHoB. [IpuMeHeHue.
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3. T'anoreHOBOmOPOAHBIE KHUCIIOTHI: IIOJIy4E€HHE, CBOMCTBA, IpUMeHEHHe. KparTkas XapakTepucTuka
BO)XKHEHIIINX TaJIOTeHUI0B METAJIIIOB.

4. Okxcunapl, KHCIOPOACOAEpXKAIIME KHCIOTHI XJOpa M MX COJNU: IIOJIy4EHHE, KHCIOTHBIE U
OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE CBOMCTBA, IPAKTHMUECKOE MCMONb30BaHue. Kuciaopoacoaepxaine
COEAMHEHUs OpoMa M HMOja: TMOJyuYeHHE, KUCIOTHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEILHBIE CBOICTBA,
CPaBHEHHE C aHAJIOTUYHBIMU COEIMHEHUSAMU XJIopa. IHTepragonHble COEIMHEHUS.

5. O0uras xapakTepUCTHKA IEMEHTOB 6A moArpynmnsl. BakHeimume npuponHble COSTUHEHUS XaIbKOTE€HOB.
CtpoeHre MOJEKyl M CTPOCHHME IPOCTHIX BEIIECTB Pa3IMUYHBIX auIOTponHbIX (opm. Kucmopon:
XUMHYecKast cBA3b ¢ no3unmii MetonoB BC u MO, mapamaraeTusm, crocoObl NOITy4YeHus, GU3nuecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.

6. Okcuapl: Kinaccu(uKaius, METObI MOyYeHus, cBoiicTBa. Ilepokcu Bomopoaa 1 MepOKCUIbl METAIJIOB.
O30H.

7. Cepa: amioTponus, HaxXOXKJIEHHE B IMPHUPOJE, MOJYyYeHHE B CBOOOTHOM COCTOSHUH, (HU3MUECKHUE U
XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE. BOMOpONHbBIE COEAMHEHHS CEpBl, CEJIEHAa U TeJulypa: IMOJIy4YeHHUE,
YCTOMYMBOCTH, (DPU3MOJIOTHUECKOE JIEHCTBHE, KHCIOTHO-OCHOBHBIE M OKHCIIUTEIIbHO-BOCCTAHOBHUTEIbHbIC
coiicTBa. Cynb(uasl 1 MOMUCYIb(UAB METAIIIOB.

8. Coenunenust cepswl, ceneHa u teinypa (+4) (OKCHUIbI, KUCIOThl U UX COJH): MOJTYyYEHUE, XUMHUECKUE
CBOWCTBA, M3MEHEHUE CBOMCTB MPH MEPEXOJIE OT CEPHI K TeLTypy. THOCepHast KHCI0Ta U THOCYIb(ATHI.

9. Coenunenus cepsl, ceneHa U temiypa (+6) (OKCHIbI, KUCIOTBI M UX COJM): BHYTPEHHEE CTPOECHHUE,
aJUIOTPOINHMSL CEPHOTO aHrMApuIa, MOITydeHHE, CBOMCTBA M IpakTHueckoe 3HaueHue. CepHas KuCiOTa:
CTPOEHUE MOJIEKYJbl, METOJAbl IPOMBIIUIEHHOIO [OJY4YEHMs, CBOICTBA KOHLIEHTPUPOBAHHOW U
pa3baBneHHOM kucaoThl. Oneym u nupocepHas kuciora. Kparkas xapakTepucTuka BaKHEHIINX CylIb()aToB.
10. Hancepnast kucinota U mepcynbdarsl: MOMyYeHHE, OKUCIUTEIbHBIE CBOMCTBA, CTPOCHHUE MOJICKYIL.
ITonuTnoHoBBIe KUCIOTHI. KpaTkas XxapakTepucTUKa COEIUHEHUH ITOJIOHUS.

11. O6mas xapakTepucTHKa 371eMeHTOB 5SA moxarpymnmsl. CTpoeHHe MpocThiX BemiecTB. CpaBHUTEIbHAS
XapaKTepUCTUKA UX CBOMCTB. CKIIOHHOCTH K 00Pa30BaHHIO MOJIUMEPHBIX (OpM. A30T: XUMHUYECKas CBS3b B
MOJICKYJIE a30Ta, PEakIMOHHas CIIOCOOHOCTh B MOJICKYJSIpHOM M aromMapHOi Qopmax, (uznueckue u
XMMHUYECKHE CBOMCTBA, IOJIy4YEHUE U IIPUMEHEHHUE.

12. Tuppunst OH3: cTpoeHre MONEKys, TPUHIMIBI MOTYYCHUs, U3MEHEHHE (U3UUYECKUX U XUMHUECKHUX
CBOMCTB B psAy aMMHUAaK-BUCMYTHH (TeMIEpaTyp IJIABICHHUA W KUIIEHUS, TEPMUYECKOH YCTOWYUBOCTH,
pacTBOPUMOCTH, CKJIOHHOCTH K pEaKUUsAM IPUCOECIUHEHMS, BOCCTAHOBUTENBHBIX CBOWCTB).AMMHUAK:
TEPMOJMHAMUKA M  TEXHOJIOTUS IPOMBIIUICHHOTO CHHTE3a, O0JacTH TNPUMEHEHHUs, pPEaKIHUu
IIPUCOEANHEHHUS, 3aMeleHus] U okuciaeHuss. Comu aMMOHHA. AMMUHOKOMIUIEKCHI. JKMIKMHA aMMHaK Kak
PacTBOPUTEIIb.

13. I'mapasuH, rUAPOKCUIIAMUH U @30TUCTOBOJOPO/IHAS KUCIIOTA: CTPOCHHUE MOJIEKYJ, METO/bI MOTyUYSHMS,
KHUCJIOTHO-OCHOBHBIE CBOWCTBA, OKMCIMTEIbHO-BOCTAHOBUTEIIbHBIE CBOMCTBA, IPUMEHEHUE UX CAMMX U MX
MPOU3BOHBIX.

14. Oxcuget azora (I, II, HI, IV, V): crpoenue Mojekya, OTHOIIEHHE K BoOJE, ILIerIoYam,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA, MPUHIMIBI IOJIY4YEHHs, TOKCUYHOCTb, BIMSHHE Ha
OKpy’XKarolllylo cpeny. TepmMoauHamuKa peakuuu cuHTe3a okcuaa aszora (II) M3 mpocThIX BeHIECTB.
A3oTHuCTast KMCJI0Ta U HUTPUTHI: CTPOESHUE MOJIEKYJIBI U HUTPUT-UOHA, OKHCIUTEIBHO-BOCCTAHOBUTEIIBHbIE
CBOMCTBA, TOKCUYHOCTb.

15. AsoTHasg KkucioTa: CTPOEHUE MOJEKYIbl KUCIOTBI W HHUTPAT-HOHA, OKUCIMTEIbHBIE CBOICTBa
KOHIICHTPUPOBAHHOW U pa30aBICHHON a30THOM KHUCIIOTH. B3anMoneicTBUE ¢ MeTalliaMid M HeMEeTaJIaMHu.
JlaGoparopHble M TPOMBIIUICHHBIE METOJBI MONyuYeHHsI a30THOM KucioThl. Llapckas Bonka. [Ipumenenue
a30THOM KHUCJIOTBl. CoOJM a30THOM KHUCIIOTBI, MNPOAYKTBI HMX TEPMHUYECKOTO pa3jIOXKEHMs. A30THbIE
yAOOpeHUs.

16. Kucnopoaconepxarue kuciaotsl ¢pocdopa u ux conu. dochopHoBaTHCcTast KUCIOTa U TUTO(HOCHUTHI.
docopucrass kucnora u ¢Gochursl. Mera-, nu(nupo-)- U noaupocHOpHbIE KUCIOTHI U HUX COJH.
Oprodocdopnass kucimora u ee comd. CTpoeHHe MOJEeKyn KHcIoT ¢(ochopa, MX OCHOBHOCTH U
OKHCIIUTETHhHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [lomyuenue oprodochopHoii kuciotel. Ee mpumenenue.

17. ®opdopusie ynodpenus. [Ipoctoit cynepdocdar. [[BoitHol cynepdocdar. [Ipenunurar. ochopurHas
Mmyka. Cmemanubie ynoopenus. AMModoc. Azodocka.
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18. Okcuapl, ramoreHusl U Cynbduasl pocdopa, MBIIIbIKA, CypbMbl 1 BUCMYTa: 0COOEHHOCTH CTPOCHUS,
OTHOUICHHE K BOZIE, KUCJIOTaM M ILeJIoYaM, MPUHIUITE morydeHust. OcoOeHHOCTH THAPOIN3a raIOTeHUIOB.
I'anorenuast azora. Xnopuasl gocdopa (I, V). Fanorenokommiekcsl. Okcoxsopuabl. OKCOXJIOPHI a30Ta.
Oxcorpuxiopug gocdopa. Mx runponu3. ®ochoHUTPHIKIOPUT, 0OCOOCHHOCTH €ro CTpOeHUs. Tuoconu
MBIIIbSIKA U CYPbMBI.

19. Coenunenuss ¢ wmeramiamu. Hurtpunel. ®Docounbl. Apcenunasl. Ctubuiasl. THIBI HUTPUAOB.
Oco0eHHOCTH XUMUYECKHX CBsi3el B HUX. CIIIaBbl MBILIbSIKA, CYpbMBI M BUCMYyTa. TOKCHYHOCTH Gopcdopa,
CYpbMbI, BUCMYyTa U UX coeauHeHui. ['unpokcuasl mbibska, cypbmbl (111, V) u Bucmyra (III). Mera- u
oprodopmbl. KHCIOTHO-OCHOBHBIE M OKHCIIHTEIBHO-BOCCTAHOBUTEIbHBIE CBOHCTBA. OOIIME MPUHLUIIBI
nonyuenusi. Comu. Apcenatst (I1I, V). Ctubarer (III, V). Bucmytarsr (V). OkcocoequHeHHsT BUCMYTa U
cypbMbl. OCOOEHHOCTH THIPOJIN3a COJIEH CypbMbI U BUCMYTA.

20. OOmas xapakTepucTuKa 31eMeHTOB 4A moarpynmsl.. CTpoeHHe MPOCTHIX BemecTB. CpaBHUTEIbHAS
XapakTepuCcTUKa HX CBOMCTB. CKJIOHHOCTh K 00pa30BaHUIO MOJUMEPHBIX (OpM. AJUIOTpONHBIE
MonuuUKaluy yriaepoaa u ojaoBa. OCoOOEHHOCTH UX CTPOCHMS. XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
Nx peaknmonHas cnocoOHOCTh. OKHCIUTETLHO-BOCCTAHOBUTEIbHBIE CBOKMCTBA. OTHOIICHHS K KHUCIOPOLY,
MeTajljiaM, BoJe, KuciaoTaM u 1ienodaM. PopMbl HaxXOXKICHHsS 3JIEMEHTOB B mpupoze. [IpuHummsl
MOJTyYEHUs IPOCTHIX BemiecTB. [I[pumMeHeHre MpoCcThIX BEMIECTB. YT0Jb KaK TOIJIMBO U aJCOPOEHT.

21. I'mppuasl Tuma DH4. Ctpoenue MoJekyn. XuMUYecKrue CBOMCTBa. PeakiinoHHasi ClIOCOOHOCTh METaHa U
Apyrux ruapuaoB. OOmMe NpUHUMOBI NOdydeHus TuapuaoB. [mapunel tuna OnHm. OTHOcuTenbHas
YCTOMYMBOCTh COCTUHEHUH, COIEPIKAIIMX CTPYKTYypHBIE IPYNIUPOBKU TUNa -3, 3= u 2°3, 00pa3yembIx
YIJIEPOAOM M OCTaJIbHBIMU JIEMEHTAMHU.

22. Oxcupn yriepoaa (II). Xumudeckas cBsi3b B Mosiekyne ¢ no3unuii teopuit BC u MO. Ilonydenue.
BoccranoButenbHble cBoiicTBa. Peakiyu npucoeannenus. Kapoonunsr meramioB. @ocreH. TOKCHYHOCTD
okcupaa yrepona (II). Obnactu npakrtudeckoro npumeHenus.Oxcun yriaepona (IV). Crpoenue Monexkysbl.
OtHomenue k Boae, menouyam. Ilomydenue. [Ipumenenue. BiusiHue ymIekuciaoro rasa Ha OKpYXKarollyro
cpeny. YronpHas Kuciora u ee coyid. CTpoeHne MOJIeKyYIbl YTOJIbHOM KUCIOTHI M KapOoHar-rnoHa. CBOMCTBa
kucinoTel.  KaOonarel, ruapokapOOHAThl, OCHOBHble  KapOoHaThl. OCOOCHHOCTH  OCaXIEHUS
TPYZHOPACTBOPUMBIX KapOOHAaTOB W3 BOJIHBIX pPAaCTBOPOB. TepMmMHuueckass yCTOMYMBOCTH KapOOHATOB.
IIpumeHenue.

23. Oxcun kpemuus (IV), ocobeHHocTu ero ctpoenus, amoppHoe W Kpuctaumdeckas ¢opma. Ksapir.
KBapuesoe crexiio. OTHOIIEHHE JUOKCHIA KPEMHMSL K BOJE, KUCIIOTaM, 1iesnodaM. IlepeBon B pacTBopumbIe
coequHeHus. KpemuueBble kuciaoTel. OpTokpemMHHEBass Kuciora. lloauMkpeMHHEBBIE — KHCIIOTHI.
Ocobennoctu ux crpoenus. [lomydenne. 3011 U Telu KpEMHUEBBIX KUCIOT. Cunnkarenb. CUIHKare b Kak
ancop6ent. Conu KpeMHHUEBBIX KUCIOT. OpTO-, MeTa-, MOJIUCHINKATHI. AJIOMOCHIMKATHL. MICKyCcCTBEHHBIE
cwinkarel. Crekna. Curamibl. CTEKII0BOJIOKHA U cTekJIoTKaHU. Lleonutsl. IlemenT. Bspkymue BemecTsa.
KpeMmHuiioprannueckue coeluHEHusl.

24. Okcunpl repmanusi, onosa, cBunua (I, IV). Ux cpaBHUTENnbHAs yCTOWYMBOCTh. KHCIIOTHO-OCHOBHBIE U
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA OKCHAOB. VX OTHOLIEHME K BOJAE, KHMCIOTaM, ILIEIOYaM.
O6mue npuHIMNBl TonydeHus. [uapokcuapl repmanusi, onoBa, cBunHna (II, IV). CpaBuutenbhas
YCTOMYMBOCTb, KHCIOTHO-OCHOBHBIE OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CoOJIM THAPOKCHUAOB
aneMeHToB (II, IV) OTHOCUTENBHAS yCTONYNBOCTD, THAPOIN3YEMOCTD.

25. Coemnunenus ¢ cepoil. MoHo- u aucynbduasl. Cepoyrnepoa. TuocoennHeHus (KUCIOTBI U COIH).
TuoyronbHass Kuciora M THOKapOOHATHl. THOCOETUHEHMS KPEMHUS, T€pPMaHus, OJoBa. [ amoreHuibl
anementoB (II, 1V). MHx cpaBHuTenbHass yCTOWYMBOCTh. THMIBI  rajoreHuUJoB. ['maponus.
I'anorenoxomuiekchl. ['ekcadTopokpeMHHEBass KUCIIOTa M €€ Ccolu. [ eKcaxyopoonoBsSIHHAS KUCIOTa U €e
coequHeHus. CoenuHeHus ymiepona ¢ asoroM. l[luanoBomopon. IlmanoBomopoaHas kuciora. L{nanuasl.
[{uaHua-MOHBI KaK JIMTaHJbl KOMIUIEKCHBIX COeAMHEHHSIX. OCOOCHHOCTH MOyYEHUsS] [IUAHUJOB TSKEIIBIX
MetauioB. [ uaponns nuuanuaoB. Ponanosogopoa. PoranoBonopoanas kuciora. Ponanuasl. Poganua-nonsl
KaK JIMTaH]Ibl B KOMIUIEKCHBIX COEUHEHMSIX.

KoHTpoJIbHBII cpe3- KOJUIOKBUYM «JIEMEHThI MOO0YHBIX MOATPYIIID)

Tema 12. d-Onements! [-VIII rpymm. f-OnemeHThI
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69
Bormnpocs! kotokBuyMa

1. OOmras xapakrepuctuka 31aemMeHToB 1b moarpynmel. Menp u ee coeuHeHus: pacCipOCTPaHECHHE B
MPUPOJIE, MOIyYeHHUE, CBOMCTBA U IIPUMEHEHHUE.

2. Cepebpo U 30JI0TO: pacmpoCTpaHEHHE B MpPHpoOne, CBOMCTBAa W mpuMmeHeHue. CoenuHeHus cepebpa u
30J10Ta.

3. OO6mas xapaktepuctuka snemMeHToB 2b moarpymmel. [[uHK M €ro coenMHEHHs: paclpoOCTpaHEHUE B
MPUPO/JIE, MOIyYeHHUE, CBOMCTBA U IIPUMEHEHHUE.

4. Kagmuii 1 pTyTh: paclnpoOCTpaHEHUE B MPHUPOIE, MOJydeHHE, CBOMCTBA W npumeHeHue. CoenuHeHus
KaJaMusi ¥ pTYTH.

5. O6mas xapakrepuctuka 31eMeHToB 3b moarpynmel. CkaHauii ¥ €ro COCTWHEHUS: PacIpOCTpaHECHUE B
MPUPOJIE, MOIyYeHHE, CBOMCTBA U IIPUMEHEHHUE.

6. CemelicTBo sanrannaoB. OOIme cBoiicTBa. JlaHTaHOMIHOE CHKATHE.

7. CemeiicTBo akTUHHAOB. OOIIME CBOWCTBA SJIEMEHTOB. YpaH WM TOPHI: HAXOXKACHHE B MPHUPOIE,
MOJIy4YeHHUE, CBOMCTBA U IPUMEHEHHE.

8. Ob6mas xapakrepuctuka seMeHToB 4b moarpynmel. TuTan M ero coeiWHEHHs: PacHpOCTPAHCHHE B
IIPUPOJIE, MOJyYEHHUE, CBOMCTBA U IIPUMEHEHHUE.

9. Ob6mas xapakrepucTuka seMeHToB Sb moxarpynmel. Banaauii 1 ero coeqUHEHUs: paclpocTpaHEeHUe B
IIPUPOZE, NTOIyYEHUE, CBOMCTBA U IIPUMECHEHHUE.

10. O6mas xapakTepucTHKa 31eMeHToB 6b moarpynmsl. XpoMm: pacnpocTpaHeHHE B MPHUPOJE, MOTyUCHHUE,
CBOMCTBA U IIPUMECHEHHUE.

11. Coenunenus xpoma (II) u xpoma (I11): momydenue, cBoCTBa U MPUMEHEHHE.

12.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COCIMHEHUH Xpoma. XpoMmarbl W JIUXPOMATHI.
[IpumeneHne coenMHEHU Xpoma.

13. Monu6neH u Bosbdpam: pacnpocTpaHeHHE B IPUPOJE, MMOTyUEHHE, CBOMCTBA U IPUMECHEHHE.

14. O6mas xapakrepucTika 3neMeHToB 7b moarpynmel. TexHeuui, peHui U UX COeTUHEHUs: TOTy4YeHHE,
CBOMCTBA U IPUMECHEHHUE.

15. Maprasen: HaxoXJ€HHE B IPUPOJIE, TIOTYUEHHUE, CBOICTBA U IPUMEHEHNE.
16. Oxcunpl u rugpokcuabl mapranmna (I, 111, IV) u ux npou3BoaHbIe: TOyYEHHE U CBOMCTRA.
17. Mapranuesas 1 MapraHI{OBUCTasl KMCJIOTHI U UX COJIU: ITOJIy4E€HUE, CBOWCTBA U IPUMEHEHHE.

18. O6m1as xapakTeprucTHUKa 3JIEMEHTOB TOOOYHOM moaArpymiibl 8 rpymmsl. [InarnnoBeie MeTaibl. [InaruHa:
pacnpocTpaHeHHe B IPUPOJE, MOJTyYeHHE, CBOWCTBA U PUMEHEHHE.

19. XKenezo B mpupone. XKenesnsie pynbl. OKcuabl xkene3a u ux cpoiictsa. J{omennsiii npouecc. [lonyuenue
yyryHa u ctaiau. CBOMCTBa U MPUMEHEHHUE JKeJe3a.

20. Koppo3sus xenesa U Apyrux METaIoB U Mepbl 00pbObI ¢ Hel. Oxcuanl U ruapokcuabl sxenesa (11, 111):
pacrpocTpaHeHHUe B IPUPOJIE, CBOWCTBA U IPUMEHECHHE.

21. Comu xene3a (II, III). ®epparsr (VI). KomruiekcHble coenMHEHMs Kejie3a: CBOWCTBA, MOJYyYCHHE U
MPAaKTUYECKOE UCTIOIh30BaHUE.

22. KobanbT 1 HUKEIh: paclupoCTpaHEeHHEe B MPHUPOJE, MOTyUeHHe, CBOMCTBA U puMeHeHne. CoequHeHus
K0OaJbTa U HUKEJS.

PabGora Ha ceMunape

Tema 2. CtpoeHnue atoma
YerHblit onpoc (padora Ha ceMuHape)
1. Pa3Butue npencrasienuit o ctpoeHuu aroma. PaguoakruBHocts. Moaenu atoma
3.Pesepdopna u H.bopa. JloctonHCTBa M HENOCTATKH.
2. JIBOMCTBEHHBIN XapakTep U3JIyueHHs U dJIeMeHTapHbIX yacTuil. O0bsicHenue pororddexra.
Bonnel ne bpoius. [IpuHIun HeOnpeneIeHHOCTH.
3. Onucanue COCTOSHUS AIEKTPOHA B aTOME BOJIHOBBIM YpaBHEHHEM. DJIEKTPOHHOE 00JIaKO.
Crioco06b!I H300pakeHus 3JIEKTPOHHOM TUIOTHOCTH. | paHHYHAs TOBEPXHOCTb.
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4. Kakune xapakTepuCTHUKH 3JEKTPOHA U AJIEKTPOHHON OpOUTANIN B aTOME OTPa)kaeT IIIaBHOE
KBaHTOBOE YHUCIIO N? 3aluIINTE 3IEKTPOHHYIO KOH(pUTrypanuio aroma 3010Ta. OObICHUTE aHOMAIIUIO
CTPOEHUS €r0 BHEIIHETO EKTPOHHOTO ypoBHS. K kakoMy THITy 31€KTPOHHBIX CTPYKTYpP OTHOCHUTCS
30510107 Kakoe KOJIM4eCTBO AIEKTPOHOB B aTOME 30J10Ta XapaKTEPU3YETCs KaXKJIbIM U3 3HAYEHHUH n?

5. Kakune xapakTeprCTUKHU 3JEKTPOHA U SIEKTPOHHON OpOUTAIM B aTOME OTpaXKaeT OpOUTaIHLHOE
KkBaHTOBOE yHcio 1?7 Kakue 3Ha4eHNsT MOKET MPUHUMATH 1?7 3anuiunTe 3JIeKTpOHHYI0 KOH(UTYPALUIO aToMa
cypbMbl. CKOJIBKO UIMEETCS 3JIEKTPOHOB B aTOME CypbMBbI, 115 KOTOpBIX | = 1?7 K kakoMy THITY 3J€KTPOHHBIX
CTPYKTYP OTHOCHUTCS cypbMa? YKaXkKUT€ BaJCHTHbIE 3JIEKTPOHBI €€ aroma. I KaXa0ro U3 HUX IPUBEIUTE
3HAYEHUS BCEX KBAaHTOBBIX YHMCEIL.

6. Kakune xapakTepuCTUKH 3JEKTPOHA U AJIEKTPOHHON OpOUTANIN B aTOME OTPaKaeT MarHUTHOE
KBaHTOBOE yciio m? Kakue 3HaueHHUst MOXKEeT MPUHUMATh M? 3aHUIIUTE HIEKTPOHHYIO KOH(PUTYPALIUIO
aroma KaaMmus. J{s KaXK10ro U3 2JIEKTPOHOB €T0 YETBEPTOIO 3JIEKTPOHHOIO YPOBHS YKaXKUTE 3HAUYEHUS
[JIABHOTO, OPOUTATBHOTO M MATHUTHOTO KBAHTOBBIX YHCEIL.

7. Kakyro nndopmaiinio HeceT CIMHOBOE KBaHTOBOE 4Kciio? Kakue 3HaueHus: OHO MPUHUMAET?

8. B uem 3axmouaercs npasmino Xyuaa? [Ipusenure rpadudeckure cXemMbl pacipeneeHus
AIIEKTPOHOB IO KBAHTOBBIM siueiikaM (opOuTaisiM) B HEBO30YKACHHBIX aTOMaxX MapraHia 1 Mbllbska. Yemy
paBHA CyMMa CIIMHOB 3JIEKTPOHOB B Kax/10M U3 HUX? CKOJIBKO BaKAHTHBIX KBAHTOBBIX sIU€EK Ha BHEITHEM
AIIEKTPOHHOM YPOBHE Ka)KI0Tr0 U3 HUX?

0. B dem 3axmtouaercs npuniun [Taynu? Kakoe MakcuManbHOE YHUCIIO AIEKTPOHOB MOTYT
coZiepKaTh: a) KBAaHTOBBIC TOYPOBHU 4 S, 4 p, 4 d, 4 f ; 6) yeTBepTHINl KBAHTOBBIN ypoBeHb? [louemy?

10. Chopmynupytite mpaBuio KineukoBckoro. PacmonoxuTe B mopsike BO3pacTaHMs SHEPTUU TIOyPOBHU 4
d,5s,5p.

Tema 3. I[lepuonuueckwuii 3axkoH. [lepuoanyeckue GpyHKIMN
YerHbli onipoc
1. IlpuBeaure coBpeMeHHYIO (opmyaupoBky Ilepuoguueckoro 3akoHa. OObACHUTE, MOYEMY
NIEPBONPUYMHOMN NEPUOJUYHOCTH SBIISIETCS 3aps]l AApa aToMa 3JIEMEHTa, a HE aTOMHAsl Macca WM MacCoOBOE
YHCIIO.

2. UYro Ha3bIBae€TCs SHEpPrue HMOHU3AIMKM M TOTeHUMaloM uoHM3auuu? Kak wu3MeHsieTcss mnepBblid
MOTEHITMA MOHHU3AIIMHA aTOMOB S U P -3JIEMEHTOB TI0 TPYIIINE C YBEIMYCHHEM UX TopsakoBoro Homepa? Kak
M3MEHSIIOTCSI BOCCTAHOBUTEIBLHBIE CBOMCTBA AIEMEHTOB OT Oepmiutns K paauto? [IpuBennure 000CHOBaHHBIC
OTBETEL.

3. Uro Ha3bIBa€TCs IHEPrHEH CPOJCTBA K JJICKTPOHY M IIIEKTPOOTpUIIATeNIbHOCThIO? Kak un3Mensiercs
ANIEKTPOOTPULIATEIBHOCTE P -3JIEMEHTOB MO TPYIIE C YBEJIMUYEHHUEM IOPSJIKOBOIO HOMepa 3jieMeHTa?
OxucauTEeNnbHbIE CBOWCTBA KAKOTO U3 3JEMEHTOB — Qocdopa WIH CypbMbl — BBIPAXKEHBI CUIIbHEE?
[IpuBennuTe 060CHOBaHHBIE OTBETHI.

4. KakoBbl A1 S U P -DIEMEHTOB OJHOIO Mepuoja TEHICHIIMM W3MEHEHUs pajuyca aroMOB, dHEPIHU
MOHM3AIMH, DHEPIHMHU CPOJICTBA K AIIEKTPOHY, AJIEKTPOOTPULIATEILHOCTH C YBEJIMYEHHEM MOPSIKOBOTO
HoMepa 3reMenTa? Kak W3MeHSIOTCSl OKUCIUTENbHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA ATOMOB 3JIEMEHTOB
TPETHETO Meproaa OoT HaTpud K xyopy? [louemy?

5. Kakoii u3 JaByX CpaBHHMBAa€MbIX »JJIEMEHTOB oOiagaeT Ooyiee BBIPAKECHHBIMU METAUINYECKUMU
CBOMCTBaMU: a) BaHAUH WJIM MBIIIbAK; 0) TaJUIUHA WU MBIIIBSIK; B) BACMYT WU MBIIIBIK? [Touemy?

6. Kakue BbICIIIME CTENIEHH OKUCIIEHUS TPOSBIISIIOT 3JIEMEHTHI TPEThEro nepuoaa Ilepuoandeckoit CUCTEMBI:
Na, Mg, Al, P, C1? 3anumure GopMysbl OKCHIAOB U THAPOKCHUIOB 3THX DJIEMEHTOB B BBICIIEH CTETICHU
okuciieHus. Kak u3MeHsIOTCA 1O MEpHoAy C YBEIMYEHUEM 3apsja sijipa aroOMOB JTHUX 3JEMEHTOB
KHUCJIOTHO-OCHOBHBIE CBOMCTBA UX OKCUIOB U TUAPOKCUI0B? [Touemy?

7. Kak U3MEHSIIOTCS KHUCJIOTHO-OCHOBHBIE CBOMCTBAa OKCHJIOB M THJPOKCHIIOB AJIIEMEHTOB TpYIIbI 2
[Tepuoguueckori  cucteMbl?  CocCTaBbTE  MOJEKYJISIPHOE W HOHHO-MOJIEKYJISIPHOE  ypaBHEHHS,
WLTFOCTpUpYIOIe aM()OTEPHOCTh THIPOKCHIA OCPHILITHSI.

8. Kakue BbICIIME 1 HU3IINE CTETIEHN OKUCIICHUS MPOSBISIOT AIEMEHTHI TpeThero nepuoza Ilepuoaunueckoit
cucrembl: Si, P, S, Cl? IlpuBenute mpumepsl, 3anummre (OpMySabl COOTBETCTBYIOUIMX BemlecTB. Kak
M3MEHSIOTCS. OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BellecTB B 3TOM psiay? [louemy?



9. Kakoii u3 IByX CpaBHUBAEMBIX TUJPOKCUIOB sIBIIsIeTCsl Oosee cuinbHbIM ocHOBaHueM: a) LiIOH wiu KOH;
6) Ca(OH)2 unu Ba(OH)2 ; B) Ca(OH)2 unu Zn(OH)2? [Touemy?

10. Kakue creneHu OKUCIEHUS TPOSIBISET XpoM? 3anuiute GopMyIbl ero OKCHIOB U TuApokcuaoB. Kak u
MIOYEMY H3MEHSAIOTCSI UX KUCJIOTHO-OCHOBHBIE CBOMCTBA C BO3pAacTaHUEM CTENEHU OkucieHus xpoma? C
KaKMMU CTETICHSIMH OKMCIIEHHUS XpOMa BEIIECTBA MOTYT HPOSBISATH CBOIMCTBA: @) TOJIBKO OKUCIHUTENBHEIC; 0)
TOJIBKO BOCCTAHOBMTEJBHBIE; B) KaK OKHUCIMTENbHBIE, TaK U BOCCTaHOBUTENbHBIE? IIpuBEenuTe npumepsl
COOTBETCTBYIOLIUX BELIECTB.

Tema 4. Xumnueckast CBA3b. MeXMOIEKYISIPHOE B3aMMOICHCTBHE

1. OcHOBHBIE XapaKTEPUCTUKHN XMMHUECKOM CBSI3U: AJIMHA, SHEPTUs, HAIPABIEHHOCTD, MOJISIPHOCTD U
MOJIAPU3YEMOCTh. TUIIBI XUMUYECKOM CBSI3H, UX KPaTKasl XapaKTEPUCTHKA.

2. OcHOBHBIE TIOJIOKEHHS MeTO/1a BasleHTHBIX cBsizell (BC). Mi3meHeHue sHepruu npu 00pa3oBaHUM CBS3H.

3. OObsCHEHHE HACHIIIIAEMOCTH KOBaJCHTHOU cBs3U. KparHocTh CcBsi3H. JIOHOPHO-aKIIENTOPHBIN MEXaHU3M
o0pa30BaHMsI KOBAJIEHTHOM CBSI3U.

4. HanpaBieHHOCTh KOBAJICHTHOM CBSI3U. S-, p- U d-CUMMETpHsI IEPEKPHIBAHMUS.
5. I'mOpuau3anust aToMHbIX opouTaneid. CBA3b MEXIY CTPYKTYpO MOJIEKYI M TUTIOM THOPUAM3ALINY.

6. BaleHTHOCTh XUMHUYECKHX AJIEMEHTOB. Pa3BuTHe MOHIATHS BAJICHTHOCTU. Pa3inyHble TPaKTOBKH
BaJIeCHTHOCTHU. BaneHntHocTh ¢ mo3unuii Teopun BC. BaneHTtHOCTS 8, p, d, f- 3nemenToB. [locTosiHHas u
NepeMeHHas BaJe€HTHOCTh. [[oHsATHE 0 BaJICHTHOM M KOOPAMHAIIMOHHOW HACBIIIEHHOCTU. BaneHTHOCTD 1
CTENCHb OKHUCIICHHUS.

7. Henocrarku metona BC u ocHOBHEBIE mTooxkeHUs MeToga MO.

8. Tumsr MO. [locrienoBaTenbHOCTh YBEIUUYEHUS SHEPTHH MOJIEKYISIpHBIX opOuTaneid. KpaTHOCTH cBsi3u C
no3unuii meroga MO.

9. O0wsicHenue cBoiicTB monekyn H2+, H2, He2+ u He2.

10. CroiictBa monekyn Li2, Be2, N2, N2+, O2+, O2 u F2 Ha 0CHOBE HX 3JIEKTPOHHOTO CTPOCHHS.

11. CsoiictBa monekyn CO (B cpaBHeHnuu ¢ N2), NO (B cpaBuenun ¢ NO+ u NO-) u CN- (B cpaBHEHUHU C
CN).

12. TlonsipHOCTh U TONSAPU3YEMOCTH CBSI3U. JIUMIOJNBHBIH MOMEHT CBSI3M M MOJEKYJbl B IEJIOM.
DNEKTPOOTPULIATEIBHOCTD 3JIEMEHTOB.

13. Jlokanu3oBaHHbIE M JAEIOKAJIM30BaHHBIE CBS3U. Tpex- M MHOIOLIEHTPOBBIE CBA3M. Jlenokanuzanus
ANIEKTPOHHOHM IUIOTHOCTH B MOJIEKyile OeH30ia, rpadure, HOHAX KUCIOPOJACOAEPIKAIIMX HEOPTaHUYECKUX
kuciotr (KHK). IlpocTpancTBeHHass KOHPUrypamus MOJEKyl U HOHOB KHCIOPOJACOACPIKAIIMX MOJIEKYT U
nonos KHK.

14. Vonnas cBs3b. CTpoeHHE U CBOWCTBA MOHHBIX coeluHEHUNA. CTeneHb MOHHOCTH CBS3M KaK (DYHKIUS
Pa3HOCTH 3JIEKTPOOTPHULIATEIbHOCTEH. DPPEKTUBHBIEC 3apsAbl aTOMOB U CTEIIEHh HOHHOCTH CBS3H.

15. Merannudeckas cBsi3b. Bogopoanast cBsa3b. MexMounekynsipHsle cuibsl Ban-nep-Baansca. 3aBucuMocThb
(u3nUYEeCKNX CBONCTB BELIECTB OT XapaKTepa MEXMOJIEKYIIPHOTO B3aUMOJICHCTBUSI.

Pelnenue 3anau

Tema 8. PactBopbl. Teopus 37€KTpOIUTHYECKON TUCCOLIMAIIAN
KonTpoabnas padora

1. Breraucnuts: a) MaccoByto 1oio (o, %), 6) monspayto (CM),
B) skBuBaJieHTHYIO (CH) KoH1eHTpanuu pactBopa CaCl2, momyueHHOro npu

pactBopenuu 20 r comu CaCl2 B 80 mu H20O. [TnotHOCTH MorydeHHoro 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.
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3. OnuHakoBa i KoHIeHTpauust noHoB H+ B pactBopax HCl
CH3COOH, ecau ux mMoisipHas KOHLIEHTpalus oAuHaKkoBa 1 pasHa 0, 1

MOJIb/n?

4. OO6pa3zyeTcst 1 0caloK MPHU CMENIMBAHUH HACKIILIEHHOTO pacTBOpa cyiab(aTa KaJlblus ¢
paBHBIM 00BEMOM pacTBOpa C KOHIIEHTpanuen xiopuaa crponius 0,001 Mmomas/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 rasa. Kakoii 3to ra3z? Kak MOXHO 0OBSICHUTE 3TO MOSIBIEHUE?
2. Ilpu o6paboTke 7,6 T cMeCH TUIPHUAOB HATPHUS W Kalus BBIASTIIOCH 5,6 1 raza (H.y.). Onpenenure
MAacchl THAPUIOB HATPUS U KaJIHs B UCXOIHOM CMECH.
3. BBIYMCIUTh HOPMAJIBHOCTH COJSIHOW KHCIOTHI, eciau Ha peakmuio ¢ 0,19062r Na2B40O7 10H20
m3pacxonosano 0,0205 1 pacTBopa COMSIHOU KUCTOTHI.
4. OmnpenenuTe Kakoe KOJUYESCTBO aTIOMUHMS MOXKHO TMOTY4YuTh U3 1 TOOKCcHTA, comepxkariero 60% oxcuma
AIIOMHUHMSI, €CITU MpaKTUYecKui BbIxoacocTapisieT 98% or Teopernuecku Bo3MOkHOTo. Kakoil oO6bem
KHCIIOpOJIa MPUITOM BBIIETUTCS?
5. Paccuurarsp I/I306apHO-I/I3OT€pMI/I‘-IeCKI/II71 MMOTCHIMAJI pCaKIuu BOCCTAHOBJICHUSA aJIIOMUHUCM MCTAJIJIOB U3
cinenyromux okcunoB: FeO. Fe304, CaO, CuO. Omnpenenuts BO3MOXKHOCTb HX HPOTEKaHUS IIPH
CTaHJApPTHBIX YCJIOBUSAX.

Bapmuanr 2

1. ImeeTcs St cMecH cosield HUTpara Kajiaus U xsiopuja kanus. [Ipu nefictBuu HUTpaTa cepedpa BhINaIo
1.5t ocaaka. OnpenenuTs cocTaB HCXOAHOU cMecH B %o.
2. Bona obnanaeT HekapOOHATHOM KECTKOCTBIO: COEPKUT cynbdat kanbius (MmaccoBas noist 0,02%) u
cynbdar maruus (0,01%). Kakoii 06bem 15%-Horo kapOonara Harpus (r = 1,16r/Mi1) Hago 100aBUTH K
Takoi Boge o0bemoM 100 11 1t ycTpaHeHus: HOCTOSHHOMN skecTKOCTU? [IIOTHOCTE BOABI IPUHSTH PaBHOM 1
T/MIL
3. Hanumunre ypaBHEHUS aHOAHBIX U KaTOAHBIX MTPOLIECCOB, MPOTEKAIOIINX PHU AJIEKTPOIU3E:
a) pacmmaBaCaCl2, pactBopa Ca(NO3)2.
4. cMech aOMUHHS € CYNb(UAOM aTIOMUHHS pa3ieInin Ha 2 paBHble yacTu. [Ipu BHECEHNM OTHON U3 HUX
B Boaly BbLaenunock 0,672 1 rasa (H.y.). IIpu BHeceHHM Apyroil 4acTH CMECH B PACTBOP COJSHON KHCIIOTHI,
B35TOH B W30BITKE, BbyIenwioch 1,344 n cmecu ra3zoB (H.y). Paccumraiite Maccy HCXOJHOW CMecH U
MacCOBBIE JI0JIM BELIECTB B HEM.
5. Jln4 MOAKOPMKHM KOMHATHBIX PacTEHUH HCIOJB3YETCsl pacTBOp, B 1 mul kotoporo coaepxurcs 5 10-4 r
6opa. Onpenenure Maccy Terpabopara HaTpus (Oypbl), HEOOXOAMMYIO 7Sl TpUroTosieHus 10 1 pacTBopa.

4.3 IIpomexxyTouHast aTTeCTalU 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosblie Bonpocskl 3k3amena (OIIK-1, OIIK-2)
1 cemecTp
1. OCHOBHBIE TIOJIOKEHHUSI aTOMHO-MOJICKYJSIPHOTO yueHHUsl. OCHOBHBIE XMMHYECKUE TOHSITHS —
AJIEMEHT, aroM, Mojekyaa. [Ipocteie BemecTBa, amnorponus. CIoXKHBIE BEIIECTBA, OTHOCHUTEIbHBIE
aTOMHBIE ¥ MOJIEKYJISIPHBIC MACCHI.
2. OcHOBHBIE 3aKOHBI XMMUHU. B3aMOCBs3b Macchl ¥ sHepruu. JlansTonuasl u 6epromumasl. [ panuiist
MPUMCHCHUA OCHOBHBIX 3aKOHOB XUMMHHU.
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3. DKCHepuMEeHTaIbHOE 000CHOBAHKE TPE/ICTABICHUI 00 aTOMe KaK CIOKHOW CHCTEME: OTKPBITHE
3NeKTpoHa. PaoakTMBHOCTH, OCHOBHBIE XapaKTEPUCTUKHUA-, b-, g- n3nydyenus. Moaens aroma ToMcoHa.
OmnpiTel 3.  Pesepdopaa no paccesnuro a-yactuil. [InanerapHas Monens aToma, ee pa3BUTHE.
JlocTouHCTBA M HeZOCTaTKH Teopun Pesepdopna.

4. Teopus cBera u r1aHeTapHas MOJENb aroma: ypasHeHue M. Ilnanka, kBaHTsl. fIBiIeHME
¢doroappekra, oOobsicHenue ero A. DiiHmTeitHOM. KOopmycKyIsipHO-BOTHOBOM Jyann3M U3IydeHUs,
SKCTIEPUMEHTAIbHOE NoATBepxkAeHUE ((hoTodhdeKT, nuppakius, HHTepPepeHINs).

5. Teopust atromoB Bonopoaa H.bopa. Ucxonnsie nmpencrasnenus. [loctynarel. O0bsicHEHUE
npotuBopeunii Teopun Pezepdopna H. bopom 06 ycroitunBoCcTH aroma, THHEHYATOCTH CIIEKTPA.
JHoctounctBa u Henoctatku Teopun H. bopa. Pazsutue Teopun 3ommepdensaom u 3eeMaHoM.

6. CriekTpanbHble cEpun AJi aToMa Boaopoaa. Mx pacueT v 3KCIIepUMEHTAIBHOE ITOATBEPKICHUE.
®opmyIbl I pacyeTa paguyca OpOUThI, SJHEPTUH AIEKTPOHA, YACTOTHI N3ITYUCHHUS.

7. IIepBoHauanbHBIE IPEACTABICHUS KBAHTOBOM MEXaHUKU: YpaBHEHHUE Je-bpoiiis;
KOPITYCKYJISIpPHO-BOJTHOBOM Jyasli3M 3JIEKTPOHA; MPUHIUI HeomnpeaeneHHoctu B. [eitzenbepra.

8. VYpasuenue D. Ulpeaunrepa. Ananus ypaBHeHus. BomHoBble pynkimu. [TonsTHE 00 3J€KTPOHHOM
o0Jylake ¥ TpaHMYHON TTOBEPXHOCTH.

9. KBaHTOBaHHOCTb Kak CIIE€ICTBHE BOJIHOBBIX CBOWCTB eKTpoHA. KBaHTOBBIE uKcna. Bua aToMHBIX
opburaneit: s, px,py,pz,dxy, dxz, dyz,dx2y2, dz2.

10. MHoro3nexTpoHHbIe aToMbl. COBpEMEHHAsE MOJIENb AIEKTPOHHOIO CTPOEHUS aroMa (Tpy IpUHLIKIIA
3aceJIeHus JIEKTPOHaMU OpOuTalieli: MPUHIIMIT HAaMMEHBIIeH SHepruy, mpasuia KiieukoBcKoro, MpUHIIMIT
ITaynu, npaBuio I'yana).

11. [Tepuomnueckwuii 3akoH J[.U. MenneneeBa u crpoenne atroma. OObSICHEHHE CYIITHOCTH
NepuoANYHOCTH Ha puMepax. CTpykTypa U popma nepruoarnueCcKOil CHCTEMBI..

12. Pa3zButne n o6ocHoBanue nepuoanyeckoro 3akoHa /.M. MenpaeneeBa. PEHTTeHOBCKHE CTICKTPHI.
3akonbl Moz, 3Hauenne. CoBpeMeHHast opMyIUPOBKa MEPHOANIECCKOTO 3aKOHA.

13. [Tepuomnyeckue GpyHkiuu. [loTreHMan noHU3aUK, CPOJCTBO K AIICKTPOHY,
EKTPOOTPULATENBHOCTh. OTHOCUTEIbHAS AIEKTPOOTPHULIATEILHOCTb.

14. Pannycer aroM0OB 1 HOHOB (3(ppeKTUBHBIC U OpOUTATILHBIE), IEPUOIUYECKAs CUCTEMA 1
IEKTPOHHOE CTPOCHHE ATOMA.

15. Crpoenue sigpa atoma. [IpoTonsl, HeUTpoHBL. [I[pOTOHHO-HEUTPOHHAS MOJEIL CTPOEHHUSI aTOMA.
16. PagunoakTuBHbIi pacnian. [lepuon nonypacnana. a-pacnan, b- pacnaj, 31eKTpOHHBIN 3aXBaT,
CHOHTaHHoOe JieneHue sapa. [IpaBuna cMemeHusl.

17. Snepubie peakiuu. MckyccTBeHHas: paJloakTUBHOCTE. M30TOMBI, H300apHl.

18. OcHoBHuble npuHIUIEI Teopuu BC. /[Ba MexaHn3Ma 00pa3oBaHMs KOBaJICHTHOM CBSI3U: 0000IIICHNE
HECIAPEHHBIX 3JIEKTPOHOB U TOHOPHO-AKLENITOPHBIA MEXAHU3M.

19. BaneHTHOCTh XUMUYECKUX 3JIEMEHTOB. BasieHTHOCTH ¢ nmo3unuu Teopun BC.

20. KonnuecTBeHHas XapaKTepUCTHKa XUMUYECKOMN CBSI3U: SHEPTUS CBSI3U, IJIMHA CBSI3U.

21. HaceimmaemocTs. HanpaBieHHOCTh KOBaJICHTHOM CBSI3H. S-,p- U d-CUMMETpHSI.

22. [HonsspHOCTH U MOJAPU3YEMOCTh KOBAJICHTHOM CBSA3H. JIMNIOJIBHBIM MOMEHT CBS3U. [UIIONBHBIN

MOMEHT MHOTOATOMHOM MOJIEKYJIBI.

23. I'ubpuanzanus arToOMHBIX OpOUTAaEi U IPOCTPAHCTBEHHOE CTPOSHHE MOJIeKyIl. [IpocTeiiume TUIIbI
rudpuan3anu: sp, sp2, sp3, sp3d, sp3d2. ['uGpunuzanus ¢ yuacTHEeM HETIOICICHHBIX AIEKTPOHHBIX Iap.
24. Teopust MoneKyIsIpHBIX opOuTaneii. OcHoBHBIC TpUHIUIIEI MeToa MO. CBs3bIBatOINE U
pazpeixiisttomre MO. IlocnenoBarensHOCTh yBenuueHus 3Heprun MO. KpatHOCTb cBsI3U. 3aBUCHMOCTh
XapaKTEPUCTHK CBS3U OT XapakTepa 3anoaHeHus MO.

25. OObsicCHEHUE CBOMCTB BEIIECTB, 00Pa30BaHHBIX TOMO- U T€TEPOSIICPHBIMU MOJICKYJIAMH 3JIEMEHTOB
1-ro u 2-ro nepro0B Ha ocHoBe MeTona MO.

26. Nonnas cBa3b. CBoMCTBa MOHHOM CBA3U. [lonsipuzyeMocTb.

27. Mertannuueckas cBs3b. J[aTh cpaBHUTENBbHYIO XapakTepucTUKy MC u KOBaJI€HTHOH CBSI3H.

XUMHYECCKHE U (bH3PI‘-I€CKI/I€ CBOMCTBa BCIICCTB C MCTAJINIMYCCKHUM THIIOM CBA3H.

28. Me:xmonekynsapHsle Ban-nep-BaanbcoBsl cBsi3u. OpHEHTalMOHHOE B3aUMO/IEHCTBHUE.
Wunykuuonusiit 3gdexr. Jlucnepcuonnoe B3auMoaeiicTBre.

73



29. Bonoponnas cBsi3b: BHYTpHU- U MexMOJeKysipHas. OObsiCHEHIE aHOMAJIbHBIX CBOMCTB BOJIBI.
30. OCHOBHBIE TIOJIOKEHUS KOOPIMHAIIMOHHON Teopuu. HoMeHKIaTypa KOMIUJIEKCHBIX COSIUHEHHMIA.
XapakTepuCTUKa OCHOBHBIX KJIACCOB KOMIUIEKCHBIX COeAMHEHUN. M30Mepust KOMITJIEKCHBIX COCTMHEHUH.
31. NoHnzanusi KOMIUIEKCHBIX COEIMHEHU. YCTOMYMBOCTh KOMIUIEKCOB B pacTBopax. Peakimu ¢
y4acTHEM KOMITJIEKCHBIX COSIUHEHUH.

32. XuMH4ecKas CBsi3b B KOMIUIEKCHBIX COETMHEHUSIX. OCHOBHBIE TEOPHUU.

33. Xumnyeckasi KUHeTuka. CKOpoCTh XUMUYECKON peakuu. PaKkTophbl, BAUSIONINE HA CKOPOCTD.

3akoH aelcTByromux macc. ITopsanok peakuun. MoneKkymnspHOCTb.

34. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYpbl. JHEPrUsl aKTUBALMU. AKTUBHBIN KOMILIEKC.
DneMEeHTapHBIA aKT XMMHUYECKOM peakuu. MexaHu3Mbl XUMHUYECKHUX peaKkUi (IIpOCThIe, paiuKaIbHBbIE,
HWOHHBIC).

35. Kartann3. PasgoBuaHoCTH Katann3a. MexaHu3M KaTaIUTUUECKOrO JEHCTBHU.

36. Ob6parumble 1 HEOOpaTUMBbIE XUMHUECKHE peaklinu. XuMuueckoe papHoBecue. Koncranra
paBHOBECHS.

37. Cwmemenne xumuueckoro pasHoBecus. [Ipunnunlle-Ilarense.

38. [Tonsitue o TepmonuHamuke. TepmoanHamudeckue GyHKIuu. [lepBoe HaYam0 TepMOAMHAMUKH.
CranmapTHbIC SHTAIBIIUNA 00pa3oBaHMs. 3aKOH ['ecca U CIIeICTBUS U3 HETO.

39. Bropoe Hayano TepMogrHAMUKH. DHTPOIUS U U300apHO-U30TEPMUICCKHI MoTeHInan. Mx pacyer.

Ponp 3HTaNBMURHOTO U SHTPONUIMHOTO (PAKTOPOB B HAMIPABIEHHOCTH MPOLIECCOB MIPU Pa3IMUHBIX
YCIIOBUSIX.

40. PactBopsl. Kitaccuduxanus. Teopust pactBopo. Conbatsl (runparsl). PactBopumocts. Kpussie
PacTBOPUMOCTH.

41. Crioco0Obl BhIpayKeHHsI KOHLIEHTPAIIMH PACTBOPOB.

42. Teopust snekTponuTudeckoit aucconuanuu C. Appennyca. KoHcranTa quccounanuu, CTENEHb
JUCCOIMAIUH, UX CBs3b. CTyneH4aTblil XapakTep HOHU3aLUA MHOTOOCHOBHBIX KUCJIOT U OCHOBAHUII.

43, CuiibHBIE ANIeKTponuThL. Kaxyiasics ctenens aucconuanui AKTUBHOCTh. KoaddumueHt
akTuBHOCTH. MIOHHas cuia pacTBopa.

44. Mexanu3m aucconuanuu (pacCTBOPEHHUS ).

45. Nonunsanus Bonsl. MoHHOE pousBeneHue Boabl. Bonopoausiii nokasareins. Ero

HKCTIIEPUMEHTAIBHOE ONPEACTICHNUE U POJIb B XMMUYECKUX U OMOJIOTMYECKUX MpoIeccax.
46. [Ipou3sBeneHne pacTBOPUMOCTH. YCIOBUS 00Opa30BaHUS U PAaCTBOPEHUS 0CaaKoB. MIOHHBIE peakiuu
B PacTBOpAX.
47. I'maponus coneit, ero mexanuzM. OOpaTHUMBII U HeOOpaTUMBI THApoNIn3. Paznuynbie ciayyan
ruzponunsa. Peakuus cpeasl B pactBopax cosieil. CreneHs U KOHCTaHTa ruaponausa. CMelieHe paBHOBECHUS
TUAPOJIN3A.
48. Kucnotsl, ocHoBanus u conu B ceete TI/. CoBpeMeHHbIE TEOPUU KUCIOT U OCHOBAHUI.
49. DNEeKTpOXUMHUYECKHE ITpoLiecchl. BO3HMKHOBEHME CKauka MMOTEHLIMAa Ha AleKTpoae. Bogopoauslit
anektpoa. HopMainbHbie 37€KTpOAHBIE NOTEHUMAIBI. P HanpskeHuid. ['anbBaHUYECKUE DIIEMEHTHI.
50. Onexrponus. 3akoHbl Papases. DNEKTPOJIN3 pacIlaBOB U BOAHBIX PACTBOPOB KUCIIOT, LIENOUEH U
couieid. [IpakTrueckoe 3HaYEHUE ANEKTPOIIU3A.
51. Knaccudukarus okuciauTenbHO-BOCCTAaHOBUTEIBHBIX Mpo1ieccoB. Ponb cpenpl B mpotekanuu OB
peaknuii. Baxuneime okucnurenu u Boccranopurenu. Cocrasnenne OB peakuuii METOI0M 3JIEKTPOHHOTO
OanaHca ¥ HOHHO-3JIEKTPOHHBIM MeToioM. Hampasnennocts OBP.
52. Koppo3us MeTamioB. XUMHYECKas, JIEKTPOXUMHUUECKAst KOppo3usi. OKUCIUTENN ACTOJISIPU3aTOPBI.
3anmTa MEeTauioB OT KOPPO3UH.

2 cemecTp
1. Bonopoxn: pactipocTpaneHue B IpUpPOE, U30TONHBINA COCTaB, MTOJIOKEHUE B IIEPUOANYECKON
cHCTEME, METO/IbI MONyUYeHHs, PU3NIECKIE U XUMHUECKHE CBOMCTBA, IPUMEHEHUE.
2. Bunapnbie coequHEeHNsT BOAOPOA: HOHHBIE THAPHU/IBI, METAIIIONOA00HbIE THAPH B, KOBAJICHTHBIC
ruapuasl. Boga: xapakTepucTika XUMHUYECKHX  MEKMOJIEKYJISIPHBIX CBSA3€H, 0COOEHHOCTH (PU3NUECKUX
CBOMCTB BOJIbI IO CPABHEHUIO C BOJIOPOAHBIMU COEAUHEHUsAMHU S, Se u Te, XuMU4eckue cBoucTBa. Tskenas
BOZa. MeTobl OUMCTKU IPUPOIHON BOJBI.
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3. BnaropopaHbie ra3sl: HCTOPUS OTKPHITHA, (PU3NUYECKHE U XUMHUUECKHE CBONCTBA, IPUMEHEHHE.
CoenuHenus 61aropoHbIX Ta30B: MOJyYeHHE, CBOWCTBA, TPUMEHEHHE.

4. OO01m1ast XxapaKTepUCTHKA aTOMOB M ITPOCTHIX BELIECTB raJIoreHOB. BakHel e npupoaHbe
COEIMHEHUS TrajoreHoB. MeTobl MOoTydYeHUs] CBOOOIHBIX rajoreHoB. du3nyecknue U XMMUYECKUe CBOICTBa
ranoreHoB. [Ipumenenue. OcoOeHHOCTH XUMUU PTOpa. ['amoreHoBOAOPOIHBIE KUCIIOTHI: TOTyYeHHE,
CBOICTBa, NpuMeHeHue. Kparkas xapakTepucTHKa BaXKHEMIINX raJOreHU10B METAIIIOB.

3. OKcHIBI, KHCIOPOJCOAEPIKAIIME KUCIOTHI XJI0pa, OpoMa U M0a U UX COJIU: TIOJIy4eHHeE,
KHMCJIOTHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA, IPAKTUYECKOE UCITIOJIB30BAHUE.
NHTepranonaele COCIUHEHUS.

6. OO0m1as xapakTepucTHKa AIEMEHTOB OA ToArpyIbl. BaxHen e npupoiHbie COSTUHEHUS
xanbKkoreHoB. CTpOoeHHE MOJIEKYJT M CTPOCHHE MPOCTHIX BELIECTB PA3IUYHBIX aJIFIOTPOIHBIX (HOPM.
Kucnopona: xumuaeckas cBs3b ¢ mo3unuii MetonoB BC u MO, napamaraeTusm, criocoObI MOTyYeHUs,
¢buznyeckre 1 XUMUYECKHUE CBOICTBa, MpuMeHeHne. OKCUAbL: KiaccuUKaIys, MeTo/Ibl OTyYeHus,
cBoricTBa. [lepokcu Bogopoaa u nepoKCuIbl MeTaimoB. O30H.

7. Cepa: annorponus, HaX0XKIEHHE B IPUPOJIE, MOTYUEHHE B CBOOOAHOM COCTOSHUU, GU3UYECKUE U
XUMHUYECKHE CBOMCTBA, MpUMeHeHHe. BonoponHbie coelMHeHus cepbl, celieHa U TeJUIypa: MoJydYeHue,
YCTOWYUBOCTD, (PU3HOIOTHUYECKOE JIEHCTBUE, KUCIIOTHO-OCHOBHBIE U OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. Cynbpuabl ¥ MONUCYIbPUABI METAIIIIOB.

8. Coenunenus cepsl, cesieHa u Terypa (+4) (OKCHIbl, KUCIOTH U UX COJIH): TOTy4YEHUE,
XUMHUYECKHE CBOMCTBA, U3MEHEHHE CBOICTB MPH MEePEXo/ie OT Cepbl K TeJuTypy. TuocepHas Kucinora u
trocynabdarel. CoeTMHEHHS CEPBI, CeleHa U TeJutypa (+6) (OKCUIBI, KHCIIOTHI U UX COJIN): BHYTPEHHEE
CTpOEHUE, aJUIOTPOIUS CEPHOTO aHTUAPHUAA, TOTyUYeHUE, CBOMCTBA U MPAKTHUYECKOE 3HAUCHUE.

9. CepHas KHCIO0Ta: CTPOECHUE MOJIEKYIIbI, METO/IbI TPOMBIIIIIEHHOTO MOTY4YeHHs, CBO MCTBa
KOHIICHTPUPOBAHHOMN U pa30aBiIeHHOM KUCIOTHI. OneyM U nupocepHas kuciora. Kparkas xapakrepucTuka
BakHeHmux cynabhartoB. HajcepHas kuciora u nepcynb(arsl: Mory4eHrne, OKHUCIUTENbHBIE CBOWCTBA,
CTpoeHue MojieKyn. [IoTuTHOHOBBIE KHCIOTHI.

10. OO6mras xapakTepucTuka meMeHToB SA nmonrpyrmibl. CTpoeHHe MPOCTHIX BemecTB. CpaBHUTEIbHAS
XapaKTepPUCTHUKA UX CBOMCTB. CKIIOHHOCTH K 00pa30BaHMIO MOJIUMEPHBIX (GOopM. A30T: XMMHUYECKas CBA3b B
MOJIEKYJI€ a30Ta, PEAaKIIMOHHAs CIIOCOOHOCTh B MOJICKYJISIPHOW U aToMapHoOu popmax, pusndeckue u
XMMHUYECKHE CBOMCTBA, NMOJIy4eHHEe U puMeHeHue. dukcanus a3oTa U3 Bo3IyXa.

I1. AMMHaK: CTpOEHHE MOJIEKYJI, TEPMOAMHAMHKA U TEXHOJIOTHS IPOMBIIIIIEHHOTO CHHTE3a, 00JacTH
MIPUMEHEHHUS, PEaKI[UU MPUCOETNHEHUS, 3aMellleHns U okucieHus. Comu aMMOHUSA. AMMUHOKOMILIEKCHI.
Kunkuit aMmmMuak Kak pacTBOpuTenb. MizMeHeHne Pu3nueckux 1 XUMUUYECKHUX CBOWCTB B Py
aMMUaK-BUCMYTHH (TeMIepaTyp IJIaBICHUS U KUTIEHUS, TEPMUUECKON YCTOMYUBOCTH, PACTBOPUMOCTH,
CKJIOHHOCTH K PEaKI1sIM MPUCOETUHEHUS, BOCCTAHOBUTENIbHBIX CBOICTB).

12. ['mapasuH, THIPOKCUIIAMHUH U a30THCTOBOJOPOIHAS KUCIIOTA: CTPOEHHE MOJIEKYII, METO/IbI
MOJTyYEHUsl, KUCIIOTHO-OCHOBHBIE CBOMCTBA, OKUCIUTEIbHO-BOCTAHOBUTENIbHBIE CBOMCTBA, IPUMEHEHHE UX
CaMUX U UX MPOU3BOAHBIX.

13. Oxkcuppl azota (I, 11, II1, IV, V): cTpoenue Mosekys, OTHOIIEHUE K BOJIE, IIeJI0UaM,
OKHUCJIUTENbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA, IPUHIIUIIBI TOTYYEHUs, TOKCUYHOCTb, BIUSHUE Ha
OKpYyXxarolyto cpeay. TepmoauHaMuka peakiiuu cuaTe3a okcua azota (I11) u3 mpocThix BelecTs.
A30THCTast KUCI0TA U HUTPUTHI: CTPOCHUE MOJIEKYJIbl U HUTPUT-UOHA, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBa, TOKCUYHOCTb.

14. A3OTHast KUCJIOTA: CTPOEHUE MOJIEKYJIbI KUCIIOTHl U HUTPAT-nOHA, OKUCIUTENbHBIE CBOMCTBA
KOHIICHTPUPOBAHHOMW U pa30aBIeHHON a30THON KUCIOTHL. B3anMopaeiicTBre ¢ MeTTallaMi U HeMETaJlIIaMH.
JlaGoparopHbie U IPOMBIIITICHHBIE METOABI ITOJTyUYeHHsI a30THOM kucnoThl. Llapckas Bonka. [Ipumenenue
a30THOM KUCIOTHL. A30THBIE YIOOPECHHS.

15. Kucnoponconep:xamiue kuciaotsl pocdopa u ux conu. PochopHoBaTUCTAS KUCIOTA U
runodochurel. Dochopuctas kuciaora u pochutsl. Meta-, 1u(mupo-)- 1 noaudocPopHbie KUCIOTH U UX
comu. OptodocdopHas kuciaoTa u ee conu. CTpoeHue MoseKysn KUCIoT Gocdopa, UX OCHOBHOCTH U
OKHCIIUTETHhHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [lomyuenue oprodocdopHoii kuciotel. Ee mpuMmenenue.
dopdopusie ynoopenus. [Ipocroit cynepdocdar. JBoitHoii cenepdocdar. [Ipenumurar. DochopurHas
Mmyka. Cmemansbie ynoopenus. AMModoc. Azodocka.
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16. Oxcuipl, TagoreHuab! 1 cynbduas pocdopa, MBIIIbIKA, CYpbMbl U BUCMYTa: 0COOCHHOCTH
CTpOEHUS, OTHOIIIEHHUE K BOJE, KHCIOTAaM U IIeJI09aM, MPUHIIHUITEI Tony4deHusl. OcOOEHHOCTH THAPOIN3a
ranoreHu0B. ['anorenunsl azora. Xnopuasl Gochopa (111, V). x ruaponus. CoeauneHus a3ora u
docdopa ¢ merarutamu. ['mapoxeuast Mbibska, cypbsMsl (111, V) u Bucmyra (I11). Meta- 1 opTohopMBI.
KucnoTHO-0CHOBHBIC U OKHCIIUTEIHPHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OCOOCHHOCTH THIPOIH3a CONCH
CYpbMBI U BUCMYTA.

17. OO6mas xapakTepuCcTHKa AIEeMEHTOB 4A TOArpyIIbL. ['epMaHuii U €ro aHAJIOTH: UX
pacrpoCcTpaHeHue, CBOWCTBA U MpuMeHeHne. CoeIMHEeHNs TepMaHMsl, 010Ba U cBUHIA. CIIIaBbl 0J10Ba U
CBHUHIA. KHCIIOTHO-OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA OKCUAOB. VX OTHOIIEHUE K
BOJIE, KMCJIOTaM, IesiodaM. OOIie MpUHIMIBI TOJTyYeHus . [ mapokcuasl repmanus, onosa, ceuHia (11, IV).
OtHOcUTENbHAS YCTOMYHUBOCTD.

18. XUMHUYECKHE CBOMCTBA NMPOCTHIX BEIIECTB AMEMEHTOB 4A moArpynisl. Ux peakimoHHas
crocoOHOCTh. OKUCIUTENFHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIEHUS K KUCIIOPOY, METallJIaM, BOJIE,
KHCJIOTaM U 11esiodam. GopMbl HaX0KIEHUS IIEMEHTOB B Iipupose. [IpuHIuMnbl monyyeHus npocThIxX
BewlecTB. [I[puMeHeHne npocThIX BEIIECTB. YT0Jb KaK TOILTUBO U aJICOPOEHT.

19. Oxkcun yrepona (I1). Xumuueckas cBsi3b B Mosiekyiie ¢ nozunmid Teopuii BC u MO. [Tonyuenue.
BoccranoButenbHbie cBolicTBa. Peakiuu npucoenuuenus. Kapoonwmisl meramioB. @ocred. TokcHuHOCTH
okcuaa yrepoza (II). O6mactu mpakTHUeCKOro MPUMEHEHUS.

20. Okcun yrepona (IV). Crpoenue Monekynsl. OTHOIIEHHE K BoJIE, IiesnouaM. [lonydyenue.
IIpuMeHeHue. BinsgHue yImekuceoro ra3a Ha OKpyKarollyro Cpely. YIojabHasl KMCJIOTa U €€ COJH.
CrpoeHure MONEKyIbl YTOIbHOU KUCTIOTH U KapOboHaT-noHa. CBoicTBa KUCIOTHL. KaGoHaTH!,
THIPOKapOOHATHI, OCHOBHBIE KapOoHaThl. OCOOCHHOCTH OCAXICHHS TPYIHOPACTBOPUMBIX KapOOHATOB U3
BOJIHBIX PacTBOPOB. TepMmuueckast yCTOHYMBOCTh KapOoHaTOB. [IpuMeHeHue.

21. Oxcun kpemHuus (IV), ocobenHocTr ero cTpoeHus, amopdHas U Kpuctainueckas popma. Ksapir.
KgapueBoe crexino. OTHOIIEHHE TUOKCH/Ia KPEMHHUS K BOJIE, KUCIIOTaMm, mienoyaM. [lepeBoa B pacTBopuMbIie
coenunenus. Kpemuuenbie kucnotsl. OprokpeMHueBas kuciaorta. [lonrukpeMHueBbie KUCIOTHI.
Ocobennoctu ux crpoenus. [lomyuenue. 301U v reu KpEMHUEBBIX KUCTOT. Cunnkarenb. CHUITUKarens Kak
aJIcopOeHT.

22. Conu kpeMHUEBBIX KUCIOT. OpTO-, ME€Ta-, MOIUCUIIMKATBI. AJIFOMOCUINKAThI. MIcKycCTBEHHBIE
cwiukarel. Crekna. CocTaB U nostydeHue npocroro crekia. Kpucrammmsanus crexon. CUTaIbL.
CreknoBonokHa u creknotkanu. Lleonutsl. [lement. Bspokyiue Bemectna.

23. Coenunenus yrepona ¢ a3oroM. [{lnanosonopon. [luanoBonopoanas kucinota. [{luanuasl.
[{naHn1-nOHBI KaK JIMTaH]Ibl KOMIJIEKCHBIX COEAUHEHUAX. [ uaponn3 nuanuaoB. TOKCHYHOCTh
MAHOBOZIOPOJa U IMaHuA0B. PonanoBogopoa. PomanoBogopoanas kuciaora. Pogannasl. Pomanua-nonsl
KAaK JINTAH/bl B KOMIUJIEKCHBIX COCAMHEHUSX.

24. OO6m1as xapakTepucTuka MeMeHToB 3A moarpymisl. bop: amnorponus, CBOMCTBA M MPUMEHEHHE.
Bonoponnbie coennnenust 6opa. bopHbie KUCIOTHI M MX COJIM. ATTIOMUHHIA HETO COCTUHEHUS:
pacrpoCTpaHEeHHE, OITYyYEHNE, CBOMCTBA U IPUMEHEHUE. DIEMEHTHI MOATPYIIIHI TAJIIUSA U UX COCUHEHUS:
MOJIyYeHHUE, CBOMCTBA U IPUMEHEHHE.

25. OO0mras xapakTepuCTUKA AIEMEHTOB 2A MOArpyIbl. bepruii, Marauii, meaouyHo3eMeIbHbIe
METAJIJIbl U UX COEIMHEHHUS: paclpOCTPaHEHUE B IPUPOJE, ITOITyUYEHUE U cBoMcTBa. Kanbuuii u ero
coeauHeHus. JKecTKOCTh BOJIbI, €€ onpeesieHne u yctpanenue. M3pects, iemeHT. [Ipumenenue
COEIMHEHHI 3JIEMEHTOB 2A TOATPYIIIHI.

26. OO6mas xapakrepuctuka aneMeHToB 1A monrpynmsl. [llenounsie MeTamIbl U M UX COCTUHEHUS
pacrpoCTpaHeHUE B IPUPOJIE, OJIyYEHHE, CBOWCTBA U MpUMeHEeHHe. [[poMbIlIeHHOE oTy4YeHne
KayCTHYECKOU COMbI M MUTHEBOM COBL. [ MAPOIN3 CONE MET0YHBIX METAJIIIOB CJIA0BIX KHCIIOT.

27. OO6mas xapakTepucTka seMeHToB 1b noarpynmnesl. Mens 1 ee coeIMHEHHs: paclpoCTPaHEHHUE B
MIPHUPOJIE, MONYICHHE, CBOMCTBA U puMeHeHue. CepeOpo U 30J10TO: pacpOCTPAHEHHE B TIPUPOJIE, CBOHCTBA
u npuMenenue. CoequHeHNs cepedpa u 30710Ta.

28. OO6mas xapakrepuctuka anemMeHToB 2b moarpynmel. [{uHk 1 ero coeguHEHUs: pacCIpOCTPaHECHHE B
MpUPOJIE, MOTYyUYECHUE, CBOMCTBA U MPUMEHEeHUE. KaaMuii U pTyTh: pacipoCTpaHEHHUE B IPUPOJIE,
MOJIy4eHHUE, CBOMCTBA U NpuMeHeHne. COeTMHEHMS KaMUs U PTYTH.
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29. OO61as xapakrepucTruka 3eMeHToB 3b noarpynmnsl. CkaHAMM U €r0 COSAUHEHUS:
pacnpocTpaHEeHHE B IPUPOJE, NTOJIyYEHNE, CBOWCTBA U IPUMEHEHHE.

30. CewmeiicTBa TaHTAaHUOB U aKTUHUAOB. O0IIKE CBOMCTBA AeMeHTOB. JlaHTaHOUAHOE CkaThe. YpaH
Y TOpUI: HaXOXKJICHHE B IPUPOJIE, TOJTyUeHHE, CBOWCTBA U IPUMEHEHHUE.

Tunosble 3aganusa as 3k3amena (OIIK-1, OIIK-2)
1. Beruucnute pH pactBopa ¢ Mmosnsipaoit konueHTparueit NaOH 0,002 M, npu = 1.

2. Paccuurars, ckonbko MUILTHIUTPOB 30 %- HOrO pacTBOpa cosiHOM KuCIoTHI (p = 1,15 r/mi) He0OXoaUMO
115t ipurotoBienus 2 1 0,5 M pactBopa.

3. Haitnure Lp(PbBr2) nmpu 25°C, ecnu pacTBOpUMOCTH COJM TPH ATOM Temmeparype paBHa 1,3210-2
MOJIB/JI.

4. Kakue nmpomyKThl MOTYT OBITh TIOSy4deHbI 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 Kommnerenrim
TOCTYOKCHHSI pe3YJIbTaTa)

OIIK-1 JIeMOHCTpHUpYET BBHICOKUN YPOBEHb 3HAHMS TEOPUU HEOPraHUUECKOU
xuMun.CriocoOCH ~ TUIAaHMPOBAaTh ~ XUMHUYECKHH  DKCIICPUMEHT,
NPOTHO3UPOBATh  PE3YNBTAaThl  DKCIIEPUMEHTA.AHAIU3UPYET |
UHTEPIIPETUPYET MOJYYCHHBIC SKCIICPUMEHTAIbHbIC NaHHbIe. OTBET
MOCTPOCH JIOTHYHO, MaTepHajl W3JIaraerTcs YeTKO, SCHO, XOPOIIUM
«OTJINYHO» SI3BIKOM, apTyMEHTHPOBAHO.

(85-100 6ammoB)  |OIIK-2 VMeer BBIOpaTh  METOAMKY MPOBEIAECHHSA  OKCIEPUMEHTa B
COOTBETCTBHM C TOCTABJICHHBIMH 3ajJa4amMu. Ha BBICOKOM YpOBHE
BJIQJICET TCXHUKOW OKCIECPUMEHTa; IPHUEMAMH  BBITTOJHCHHS
OKCIIEPUMEHTAa TI0 3aJlaHHOW JMOO BBIOPAHHON  METOMMKE.
CoOmomaeT mpaBwia 0O€30MacHOTO OOpaIIieHUs C XUMHYECKUMU
BEIIECTBAMH, MPUOOPaMH U 00OPYIOBaHHEM

OIIK-1 JIeMOHCTpUpPYET  JOCTAaTOYHBII  ypOBEHb  TEOPETUYECKUX U
NPAaKTUYECKUX  3HAHUM,  BIaJeeT  HaBbIKAMH  OOBSCHEHUs
B3aMMOCBSI3U OCHOBHBIX MOHSITUN M BEJIWYHH, IPUMEHEHUE 3aKOHOB
B BOKHEHIINX MPAKTUYECCKUX TPUITIOKEHHSIX;

«XOpOLIO» OTBeT NOCTPOEH JIOTUYHO, MAaTEPHAJI M3JIaraeTCsl XOPOIIUM SI3BIKOM.

(70 - 84 Gannos) OIIK-2 He BO3HMKAaeT TPYAHOCTEH IPH BBIIOJIHEHUH OKCIIEPUMEHTA,
OCYILECTBIISET KOPPEKTHBIN aHaJM3 HaOJIFOTaeMbIX
3aKOHOMEpHOCTe. B ocHOBHOM coOmionaeT mpaBuiia Ge301acHOro
oOpamieHuss C XMMUYECKHMMM BEIEeCTBaMM, TNpubopamMu u
000pyIOBaHUEM.

OIlK-1 JleMoHCTpHUpYeT HE JOCTATOYHBIN YpOBEHB 3HaHUN
(U3NKO-XUMUYECKMX OCHOB HEOPTaHUYCCKOM XMMHU UM OCHOBHBIX
CBOWCTB XUMHUECKUX JIEMEHTOB M 00pa3yeMbIX MU COCITUHCHH.
HeyBepeHHo ompenenseT B3aUMOCBS3b OCHOBHBIX TOHSATHH U
BEJIMYHMH, TPUMEHHUMOCTH KOHKPETHBIX SIBJICHHUI, CBONCTB BEIICCTB U
HX COCIMHEHUI Ha ITPAKTHUKE.

OTBeT He Bcerga JIOTMYHO BBICTPOCH, BOIMPOCHI, 3ajaBacMbIe
MPEIo/IaBaTEIEM, BBI3bIBAIOT 3aTPYIHCHHUSI

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIlK-2 JleMOHCTpUpYEeT  yAOBICTBOPUTEIHLHOE  BIAJCHHE  TEXHHUKOMN
IKCIIEPUMEHTA, aHAJIH3 HAONI0NAeMbIX 3aKOHOMEPHOCTEH BBI3BIBAIOT
TpyaHoctd. B ocHOBHOM coOmromaer mpaBwiia  0e30MacHOTO
oOpallleHHss ¢ XUMHYSCKUMH BEIIECTBAMH, JIOMYCKAeT OINUOKH B
pabote ¢ npubopamu 1 000pyIOBaHUEM
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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  BOIIPOCBI  HJIN
(menee 50 6anoB) 3aTPYAHSETCSA C OTBETOM
OIIK-2 JleMoHCTpUpyeT cllabo€ W HEyMeJIo€ BIIAJICHUE  TEXHHKOMN

dKCTIeprUMeHTa. JloIycKaeT CyIIeCcTBEHHBIE OMMOKU B OOpaImieHHH C
XMMHAYECKUMH BEIECTBAMHU, HE yMeeT oOpamarbes ¢ mpudopamMu u
o0opyIoBaHHEM

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 Meroauueckue yka3aHusl 10 OPraHU3alUN CAMOCTOSTEIbHOM paboThl 00yUYaOIUXCS:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
cofepxaHueM paboueil mporpammbl nuciuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U nHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOorpaMMHOE o0ecredeHue, MpodecCuoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHUS
JUCUUIIINHBL.

5.2 Pexomenanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHATUM MarepuaJl M JONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHAOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETHTbH Ha BOMPOCHI IS CAMOCTOSATEIHHON padoThI, IO TeMe MpeCTaBIeHHbIe B myHKTe 3.2 PI1JI.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaiuu o pabote ¢ Hay9HOH B y4eOHOM TUTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaeMbIM, HE COJIEP’KaTh HE OTHOCAIIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Vraii S.A. O6mast 1 HeopraHudeckast XuMusl : yde0. JUisl CTEICHTOB BY30B. - 5-€ u31., cTep.. - M.: Brici.
mk., 2007. - 527 c.

2. AxmeroB H.C. OOmas u HeopraHudeckas XUMHS : y4deO. Jd CTyld. By30B. - M3m. 7-e, ctep.. - M.:
Brrcmas mkona, 2008. - 743 c.

3. Anexuna, O. B., Ypsgaukos, A. A., Ypsnaukosa, M. H. JlaGopaTopHbIif MpaKTUKyM 1O HEOPTaHUYECKOM
xumud. B 2 gactax. Y.1. Ou3uKo-XMMUYECKHE OCHOBHI : yueOHO-MeTomuueckoe nocodue. - 2026-07-15;
JlaGopaTopHBbIil TpaKTUKYM MO HeopraHudeckor xumuu. B 2 dactax. Y.1. OuU3MKO-XMMUYECKHE OCHOB. -
Tam60B: TamOoBCckHii rocymapcTBeHHbIl yHUBepcuTeT umeHnu [.P. JlepxaBuna, 2020. - 98 c¢. - Tekcr :
anekTpoHHbii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/109754.html

6.2 JlonosHUTENbHAS TUTEpPATYpA:

1. Anexuna O.B. Heopranuueckast XuMusi: BOMPOCHI M 3aJ1aHus : yuebd mocodue : B 2 4.. - TamOoB: [M3narT.
aom TI'Y um. I'P. lepkaBuna], 2013

2. I'maka H.JI. O0mias xumust : yueOHUK ajig OakajgaBpoB. - 18- u3m., mepepad. u gom.. - M.: FOpair,
2012. - 898 c.

3. Burnoposuu B.1., l'openkun U.U., [To3nusakoB A.I1. 30paHHbIe I1aBbl HEOPTAaHUUECKON XUMUH © Yueo.
mocobwue s CTya. By30B. - Tam60B: U3n-Bo TI'Y, 2001. - 175 c.

6.3 MeTtoandeckue pa3padOTKH:

1. Anexuna O.B. I'maponus comneli : Meron. pekoM. mius cryid. crer. 020100- "Xumus". - Tam6os: 1U3a-Bo
TTY, 2007. - 28 c.

6.4 VHble NCTOUHMKMU:

1. UaTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

2. yueOHBIC MaTepHaIbl Ha caiiTe Xumuaeckoro (axynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
3. Xumudeckasi SJHIUKIIONEeIUs Ha caiite « XUMHK.py» - http://www.xumuk.ru/encyklopedia/

4. YHUBEpCHUTETCKasE OMOIMOTEeKA OHJIAlH: AIEKTPOHHO-0MOIMoTe Has cuctema - http:// www.biblioclub.ru

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHGOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM MAJsl TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMM, TEKYLIETr0 KOHTPOJI U TMPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSITEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTPAUU (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptaeiii 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 [Ipodeccuonanbusiii moc 2007

7-Zip 9.20
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ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuorexka Poccuiickoit akamemun  ecrectBozHanms. —  URL:
https://www.monographies.ru

2. DNEeKTpOHHBIN KaTrajaor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. VYuuBepcurerckas OuOnuoTeka  OHJAMH:  3JeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://biblioclub.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenomaBaTens M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJBb3YEMBIX B
ANIEKTPOHHOH MH()OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



