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1.1leab AMCUMIINHBI.

B pe3ynbraTe 0ocBOEHUS JAHHOM AUCHUIUIMHBI y 00y4aromerocs J0HKHBI ObITh CPOPMUPOBAHBI

KOMIIETEHIIMM OCHOBHOH Mpo(eccHOHANbHOM 00pa30BaTeIbHOM MporpaMmbl OakazaBpuara:

OIIK-8

@opmupyeMble KOMMIETEHIIHH
Tabmuma 1 - ®opmupyeMble TUCIUTUIMHOW KOMITETCHITNT

HaumenoBanune BUJA
KOMIICTCHIIUU (vnueep-
canvHasi, obwenpogeccuo-

HANLHAS, NPOpecCUOnaTbHASL)

HanmenoBanme KaTero-
pun  (CpymIel)  KOMITe-
TEeHIIUNI

KO,Z[ 1 Ha3BaHHUC KOMIICTCHIIMH

obmenpodeccuoHabHAas

HayuHnble OCHOBBI Tiena-
TOTUYECKOU JesATENILHO-

CTH

OIIK-8. CriocobeH oCymIiecTBIsATh Meaaro-
THYECKYIO JCSITebHOCTh Ha OCHOBE CIIe-
IUATBHBIX HAYYHBIX 3HAHHUH

NHAUKATOPHI JOCTHKEHUST KOMIIETEeH Uil
Tabnuna 2 —MHAuKaTOphl AOCTHXKEHHSI KOMIETEHIIUH, (hOpMUpYEeMble TUCIUTUTMHON

Kon u Ha3Banme KoMIIETEH-

NHuaukatopsl JOCTIKEHHUS

JIMCUMIIIMHBL U TIPaKTUKH, HOpMU-

015051 koMmrerenuuu no OIMOTT pytouue kommerenunio OIMOIT
OIIK-8. Cmnocoben ocy- | OIIK-8.1 Ilpumensier cne- |b1.0.10.01lluTonmorust ¢ ocHOBaMuU
HIECTBIISATh nefaroruye- | UaabHbIC HAYIHBIC 3HAHUS TUCTOJIOTHU W SMOPUOJIOTHH.

CKYIO JESTENhbHOCTh Ha OC-
HOBE CICHHAJIbHBIX Hayy-
HEIX 3HAHUH.

MIpeAMETHOM 00JIacTH B Tie/1a-
FOTMYECKOMU JEITEIIbHOCTH I10
POQUITIO TTOATOTOBKH.
OIIK-8.2 Bimageer MmeTomamu
HAy4YHOT'O MCCJICIOBAHUS B
peIMETHON 00IacTH

b51.0.10.02300mn0rus.

b1.0.10.03 boranunka ¢ ocHOBaMH
MUKPOOHOJIOTHH ¥ (DU3HUOJIOTHH
pacTeHu.

b51.0.10.04AnaTomust yenoBeka.
51.0.10.0500mmas 3xonorus
b51.0.10.06 ®usuosnorus uenoBeka
Y )KHBOTHBIX
b1.0.10.07bunoxumus

b1.0.10.08 MonekynsipHast Ouoso-
TUS U TEHETHKA

b1.0.10.09Teopus sBoNMIOIIIH
51.0.11.010cHOBBI CTEXHOMETPHUH
U XUMHUYECKOTO IKCIIEPUMEHTA
b1.0.11.02 O6mass ¥ HeopraHu-
yeckasi XUMHA
b1.0.11.030pranuveckas XuMusi 1
OCHOBBI CYIIPaMOJIEKYISIPHOU XU-
MUU

b1.0.11.04 ®usnueckas U KOJIO-
UAHAs XUMUS
b1.0.11.05AHanuTH4ecKast XuMus
51.0.11.06 OcHOBBI MHHEPAIOTUH
U KPUCTAJUTIOXHUMHH

b1.0.11.07 llpuknannas XuMusi H
OpraHUYECKUU CHHTE3

b1.0.11.08 Xumus BbBICOKOMOJIE-
KYJISIPHBIX COCIMHEHUI

b2.0.01(Y) VYuebuas mpakTHKa.
O3HakoMHUTEIbHAS PAKTHKA
b2.0.02(Y) VYuebuas mpakTHKa.
TexHosmornueckas MpakTUKa
b2.0.03(Y) VYuebuas mpakTHKa.
[IpoekTHO-TeXHOIOTUYECKasT TIPaK-
THKa

b52.0.04(1) [IpousBoacTBeHHAs
npakTtuka. Ilemarormyeckas mpak-
THKA




Konx n HazBanue xommereH-

895051

HNuaukatopsl
koMmnerennuu no OITOI]

JOCTHIXKCHUA

JIMCUMTUTMHBL U TPAaKTUKH, (GOPMH-
pytomue komnereHuuo OITOIT

OT/1.02 duznonorus >KUBBIX CH-
cTeM

3Hanust, ymenus, HaBbikH (3YB) no aucuunianne
Tabmmma 3 —3HaHusI, yMeHUs, HaBBIKH, POPMUPYEMbIE AUCITUTUTTHOM

Konx u wa3zBanue kowmiie-
TEHIINN

Nuaukatopbl  TOCTHXKEHUS
KOMIIETECHIINH, 3aKperJieH-
HBIE 3a JUCLUILIIMHON

3nanus1, ymenusi, HaBbiku (3YB), ¢dop-
MHUpYEMBbIE THUCIUATUTHHOM

OIIK-8. Cnocoben ocy-
HIECTBIISATh I€aroruye-
CKYIO JIeATeIbHOCTh Ha
OCHOBE CIEIUATbHBIX
Hay4YHBIX 3HAHUH.

OIIK-8.1 Tlpumensier cme-
[[UATbHBIC HAYYHBIC 3HAHUS
peAMETHOM 00JIacTH B Tie-
aroru4ecKou JesaTeIbHO-
CTH TIO TPOQUITIO TTOATO-
TOBKH.

OIIK-8.2 Bimageer meroma-
MU HAy9HOTO UCCIICIOBAHUS
B IIPEAMETHOM 00acTH

3HaTh:

- HaydHoe conep:xaHue M COBPEMEH-
HOE COCTOSTHHUE TIPEIMETHOW 00JacTh
«XuMHSA», JEKALIEE B OCHOBE COJEp-
JKaHUS ~ TPENoAaBaeMOro  y4yeOHOTro
npeaMera.

- Metonpl mpoBeneHUsS HAyYHOTO WC-
CIeIOBaHUS B MPEAMETHON 0OnacTu
«XHUMHUSI».

YMeTn.

- Hcnonb3oBaTh Hay4dHbIE 3HAHUSA
npeaMeTHo obnactu «XuMHS » B TIe-
JIarOTUYECKON JEATEeILHOCTH TI0 TIPO-
(GUITIO TTOJTOTOBKH.

- IlpuMeHATh Hay4HBIC 3HAHHS TPEI-
METHBIX O0JlacTeil mpu pazpaboTke 00-
pa3oBaTeNbHBIX MPOTpaMM,  paboumx
porpaMM y4eOHBIX TPEIMETOB, KYPCOB
BHEYPOUYHOMU JESITCIIBHOCTH.

- Pemarp Hay4HO-HMCCIIEOBATEIBCKUE
3aJa4d MeJaroruyeckoil JaesaTeIbHOCTU
no mpopWI0 MOATOTOBKM HAa OCHOBE
CIeIMaTbHBIX HAYYHBIX 3HAHUM.
Baaners.

- Cnocobamu mosrydeHusi HHPOpMaIUK
O COBPEMEHHOM COCTOSIHUM HAYYHBIX
WCCJICIOBAaHUI B TPEIMETHOU O0O0JacTH
«XUMHI».

- Cnocobamu MPUMEHEHHUsI PE3YJIbTaTOB
COBPEMEHHBIX HAYYHBIX HCCIICJOBAHMIA
peAMETHOM o0nacTu «XHUMHSI» B Tie-
JArOrMYecKoil AESITeNbHOCTA IO MPO-
(GUITIO TTIOATOTOBKH.

- Cnocobamu 00OCHOBaHHSI W TIPE-
CTaBJICHUS PE3yJIbTATOB HAYYHOTO WC-
CJIEIOBAHMS 0 MPOQUITIO MTOATOTOBKH.

2 O0BbEM U TPYAOEMKOCTH JMCHUILIMHBI 10 BUAAM Y4eOHBIX 3aHATHII. @OPMBI IPOMeEKY-

TOYHOM ATTECTAIlNMU.

Tabmuma 4 —O06beM U TPYTOEMKOCTh NUCHUTUINHBI 0 BUJaM Y4eOHBIX 3aHATHN

OO6m1ast TPYIOEMKOCTh | BUJBI y4eOHOW pabOThI 1O JHC-

[IUITMHE, TPOBOUMBIE B pa3HbIX (hopmax

O06BEM dacos 1o ¢Gop-
MaMm 00y4eHus

8]0]0)
1 O6mmast TpyA0€MKOCTh TUCITUTUTHHBI 288
2 KoHnrakTHas pabora oOyyaromuxcsi ¢ IpenojaBaTeieM 84

(mo BuaM y4eOHBIX 3aHATHIA) (BCero)

5




AynuropHas paboTa (Bcero):

84

B TOM YHUCIJIC.

JIEKI[UHA

32

MPAKTUYCCKUC 3aHATHUS, CCMUHAPBI

MPAKTUKYMBbI

1abopaTtopHbIe pabOTHI

52

B HHTEPAKTHUBHOU (popMme

B DJICKTPOHHOU (hopme

BueaynuTtopHas pabora (Bcero):

B TOM 4YHWCJIe, WHIWBHIAyalbHas pabora oOydaro-
IInuXcAa C HpeHOI[aBaTGHGM

MOJIrOTOBKA KypCOBOM pabOThI /KOHTAaKTHAs paboTa

TpyNnoBasi, HMHIWBHIYyaJIbHAas KOHCYNIbTAlUi W
WHBIC BHIBl y4eOHOH AEATEIBHOCTH, MperycMaTpHuBa-
IOIIME TPYIIOBYIO WM HHIUBUAYAIbHYIO paboTy 00y-
YAOIIUXCS C MPEoaBaTeieM)

TBOpUYecKas pabora (3cce)

3 CamocrositespHas pabora o0yuaronmxcs (Bcero)

132

4 TIpoMexxyTouHasi aTTeCTalus 00y4JaroImerocs

Ok3amen — 1kypc 2 cemectp 364
Dx3ameH — 2Kypc 3 cemectp 364

3. YueOHO-TeMaTHYeCKHi IJIAH U co/iep:KaHue THCHHUIIMHBI.

3.1 YyeOoHO-TEMAaTHYECKHI IJIAH

Tabnuua 5 - Yue6HO-TeMaTHUeCKui mi1aH 04HOM (OpMBbI 00yUEHHS

:Q'E) = Buabl yueOHbIX 3aHATHH, BRJIOYAS
S S CaMOCTOSITEJIbHYI0O PaboTy 00y4a-
- 3 IOIIKXCS U TPYA0EMKOCTh
E 2 (B 4acax) DopMbI TEKY-
Ne Paszpnen = 3 ayAUTOPHbIE CaMoCTOsA- 1ero KOH-
n/n JHCIUILIHHBI 8 * yuyeOHbIe 3aHATHA | TeJbHAs TPoOJIs ycneBa-
BCEro | JIeKIMHM | ceMmHapbl, |PaboTa o0y- €MOCTH
npakruye- |“Yal0MUXCH
CKHe 3aHs-
THS
2 cemecTp
1. | OcuoBueie monsatuss u | 20 2 8 10 KoHnTponbHas
3aKOHBI XUMUU paborta
2. | Crpoenme  BemectBa. | 60 10 10 40 Omnpoc, oT4éT 0
OCHOBHBIEC KJIACCHI He- BBITTOJTHEHUH
OpPTaHHYECKUX  COEIH- MPAKTUIECKON
HEHUU paboThHI
3. | Xumudeckuii mpormecc. | 28 4 8 16 KontponbHas
pabora
JK3aMeH 36
Hroro 2 cemectp 144 16 26 66
3 cemecTp
4. | PacTBOpHI 39 4 8 26 KoHnTpoabHas
paborta
5. | XuMus »1eMeHTOB 70 12 18 40 NunuBunyans-
HOE 3aJIaHNe
JK3aMeH 36
Hroro 3 cemectp 144 16 26 66
Bcero: 288 32 52 132




3.2. Coaep:xaHue 3aHATHI 0 BUIaM y4eOHOI padoThl
Ta6mmma 6 —Copeprxanue JUCITUTIINHBI

Ne | HammeHoBaHue pa3jaena
Conepxanue
n/n JUCHMILINHBI
2 cemecTp
1 Pasznen 1.0OcHoBHLBIE TO-

HATHA U 3aKOHBI XUMHUHU

Cooepatcanue 1eKYuoOHH020 Kypca

1.1.

OCHOBHBIE IOHATHS U
3aKOHBI XUMUU

OCHOBHBIE TOHATHS U TEOPETUUYECKHUE MPEACTABICHUS B XUMHH:
XUMUYECKHE DBJIEMEHTHI, MPOCThIE U CIIOXKHBIE BEIECTBA, THUIIbI
XUMUYECKUX PEaKIMi, CTeXHUOMETPHs, SKBUBAJICHT, aTOMHAs M
MOJISIpHAsl Macca, MoJib. BelecTBa B ueanbHOM Ta30BOM COCTOSI-
HuH. OCHOBHBIE 3aKOHBI XUMHUHU

Temvl 1a60pamMopHbIX 3aHAMUL

1.2 | Texuuka Oe3onmacHOCTH | 3HAKOMCTBO ¢ kabuHeToM. [Topsiok paboThl B 1aboparopuu, 00-
npu paboTe B KaOHMHETE | M€ MOJOXKEHHs, OCHOBHBIC IpaBHJa, TPEOOBAaHHUS K TEXHUKE
XUMHHA 0€30MacHOCTH, XUMHYECKas TTOCy/ia M OOpallleHue ¢ HelO.

1.3 | Texnuka naGopaTopHbiX | O3HAKOMJIEHHE C HEKOTOPBIMH OIEpalusMu JadopaTOpHOM Xu-
pabot MHYECKOM MPaKTHUKU M HM3MEPHUTEIbHBIMH NPHOOpaMH: BECHI U

B3BELIMBaHKE, (WIBTPOBaHME, HarpeBaHue, oOIIMe MPHEMbI pa-
OOTBI C ra3aMu.

1.4 | Metonsl ouuctkn Be- | OuncTKa MOBapeHHON cOJMM (PUIBTPOBAHMEM U BbIIAPUBAHHEM,
IIECTB BO3TOHKA MOJa, IEpEeroHKa xjopodopma.

1.5 | Onpenenenue momsipHOU | OmpeneneHne OTHOCUTEIBHONW MOJICKYISIPHOM MacChl yIIIEKUCIIO-
Macchl JMOKCHJA YrJie- | IO ra3a IyTeM BHITECHEHHs BO3IyXa.
pona.

1.6 | OxBuBaneHT u MoisipHas | OnpeneneHre MOJIIPHOM Macchl HKBHUBAJICHTA IIMHKA METOA0M

Macca 5KBHBAJICHTOB

BBITCCHCHHUA

Pa3nen 2. Ctpoenue Be-
mectBa. OCHOBHEIE KJjIac-
Chl HEOPTaHUYECKHUX CO-
€IUHEHUN

Cooepotcanue 1eKYUOHHO20 K,

ca

2.1 | CoBpemennble npeacTaB- | JlokazaTenbcTBa CIOXKHOCTU CTPOCHHS aToMma, IJIaHeTapHas Mo-
JIEHUS O CTPOEHUU aToMa. | IeNib CTPOEHHUS aToMa, aTOMHBIE CIIEKTPbI U KBAaHTOBBINA XapaKTep
SHEPreTUYecKuX H3MEeHeHHi, moctynatel bopa, KopmyckynspHo-
BOJIHOBBIE CBOWCTBa MHKPOYACTHII, SJICKTPOHHBIC OpOUTAIH,
KBAHTOBBIE YKCIIa, MPUHLHUIIBI 3aMI0JIHEHUS SIEKTPOHHBIX OpOUTa-

JIeH.

2.2 | DnekTpoHHBIE KOHPUTY- | DIEKTPOHHBIE KOHPUTYpari aToMOB U HOHOB. OCHOBHOE U BO3-
par aTOMOB M MOHOB. | Oy)KIEHHOE COCTOsiHMEe aroma llepumonnyeckuil 3akoH. 3aKOHO-
[lepuoanueckuii 3aKoH MEPHOCTH MEPUOJUYECKUX M3MEHEHHM PaJnycoB M XUMHYECKHUX

CBOMCTB 3JIEMEHTOB B IEPUOIUUECKON CUCTEME.

2.3 | Teopust XuMHUYECKOTO Teopuss XUMHUUECKOTO CTPOCHUA. DIIEKTPOOTPUIIATEILHOCTh. Ba-
ctpoenus. KoBanentHass | J€HTHOCTh. Turbl XuMu4eckoil cBsi3u. OCHOBHBIE XapaKTEPUCTHU-
CBS3b. KM XMUMH4YECKOU cBsA3u. KoBaneHTHas cBs3b. MeTOJ BaJIEHTHBIX

ceszeil. Meton MO JIKAO.

2.4 | Nonnas, merandeckass | MonHas cBs3b. [lonmspuszamnus noHoB Meramumnueckas cBsi3b. Bo-
1 BOJIOPOJHAsS! CBSI3b. JOpoJiHas CBS3b. BelecTBa MONEKYISIPHOTO M HEMOJIEKYIISIPHOTO

CTPOCHHUS.
2.5 | XuMuueckue peakiiuu. Mmuoroob6pa3ue Heopranuueckux BemecTB. Knaccudukanus He-

OcHOBHBIE KJIacChl HEOP-
TFaHUYECKUX BEIIECTB.

OPraHUYEeCKUX COCIUHECHUM.
Knaccudukanus xuMuuecknx peaknuii. B3anMocBs3b OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCAMHEHUN




HaumenoBanue pa3jaeia

Conepxanue
n/n JUCHMILINHBI
2.6 | KoopauHanmoHHBIE CO- Koopaunammonnsie coequueHusi. OCHOBHBIE IMOJIOKEHUS KOOP-
SIMHCHHUS JUHALMOHHON TEOpUH, MPHUpPOAa XUMHUUECKOW CBSI3U, HOMEHKIIA-
Typa, paBHOBECHS B CUCTEMAaX, COACPKAIINX KOMILJIEKCHBIE NOHBI,
pOJIb B OMOJIOTHH.
Temvl 1ab6OpamopHbIX 3aHAMULL
2.7 | CoBpemenHsble mnpenctas- | COBpeMEHHBIE MPEICTABICHUS O CTPOCHUH aTOMA.
JICHHSI O CTPOEHUHU aToMa. | DJIIEKTPOHHAsI CTPYKTypa aTOMOB M OJIHOATOMHBIX MOHOB METaJ-
DNEeKTpOHHAsl CTPYKTYypa | JJOB U HEMETAJLIOB.
aTOMOB M OJHOAQTOMHEBIX
HOHOB METAaJJIOB M HEMe-
TaJJI0B
2.8 | Ilepuognueckuii 3akoH. | [lepuonnyeckuii 3aKoH. 3aKOHOMEPHOCTH MEPHOAMYECKUX H3MeE-
3aKOHOMEPHOCTH TMEPHO- | HEHUM paJiMyCOB M XUMHUYECKUX CBOMCTB 3JIEMEHTOB B MEPHOJIU-
JTUYECKUX U3MEHEHHUH | YECKOU CUCTEME.
paanlycoB U XUMHUYECKUX
CBOMCTB 2JIEMEHTOB B IIe-
PUOJUYECKON CUCTEME.
2.9 | Tunbl XUMHUYECKHX CBf- | TUIBI XUMHUYECKON CBsi3u. OCHOBHBIC XapaKTEPUCTHKU XUMHUYE-
3ei ckol cBa3u. KoBajieHTHAs CBA3L. MeTO BaJICHTHBIX CBs3eil. Me-
ton MO JIKAO. Kpucramimueckue pemeTku U arperarHoe co-
CTOSTHHE BEIIIECTBA.
2.10 | Tunel xXuMUYECKUX peak- | Pa3nokeHne OCHOBHOrO kKapOoHaTa MeIu, 3aMelIeHHe MeIu B
187074 pactBope cyib(hara Meau, COSIMHEHHE IIMHKA C MENIbI0, peaKITus
HEUTpalM3alnd, YK30T€PMUYECKHUE PEAKIIIH.
2.11 | Knaccel Heopranmveckux | Kitaccbl HeopraHnyeckux coeauHeHui. V3ydeHue CBOWCTB KuC-
coequHEHHI.  XuMH4Ye- | J0T. XMMHUUECKHE CBOMCTBA OCHOBAHUM U COJIeit
CKHE CBOHCTBAa OCHOBa-
HUM U cojeit
2.12 | KommnekcHeie coenunne- | KoMrekcHbie coequHenus. M3yuenne peakiuii KoMriekcooopa-

HHA

30BaHUA C HCOPraHNMYCCKUMU JIMTaHJJaMH.

Pasznen 3. Xumuueckuii
IpoIIecc.

CoOeporcanue 1eKYuonHo20 Kypca

3.1 | DHepreTuka XMMHUYECKUX | DHEPreTHKa XHUMHUYECKUX MPOLECCOB. DHepreTnyeckue 3PPeKTsl

MPOIECCOB XUMHYECKUX peakiuid. TepMOXUMHUUECKHUE PACUEThl. DHTPOIHUS U
e M3MEHEHHE NMPU XUMHUYECKUX peakiusax. JHeprus ['m60ca u
HAIPaBJIEHHOCTh XMMHUYECKHUX MPOIIECCOB.

3.2 | CKOpOCTh XMMUYECKHX CKOpOCTh XMMHYECKHX pEaKIUi U XUMHUYECKOE paBHOBECHE.
peakuuii u xumudeckoe | Ompenenenue; GakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYe-
paBHOBECHE. CKUX peaKIuii, KaTajan3, XUMHYECKOe PaBHOBECHE U €r0 CMelle-

HUE.

Temvl 1aOOpamopubIx 3aHAMULL

3.3 | TennoBeie 3¢dextsl xu- | U3mepeHue TermioBbix 3PGEeKTOB XUMUUECKUX PEAKIIUMA
MHYECKHUX PEaKU

3.4 | Cxopocts  xumMudeckux | CKOPOCTh XMMHYECKUX PEaKIUid. 3aBUCUMOCTh CKOPOCTH DPEaK-
peakuuii IIUH OT KOHIICHTPALUU Pearupyronx BeecTB, OT TEMIIEPATYPHI.
HccnenoBanue  cwmere- CMmenieHre XMMUYECKOTO PaBHOBECHsI NMPU U3MEHEHUU KOH-

HUA XHMHYCCKOTO paB-
HOBECHU

HOCHTpalu pCarupyronmx BCIICCTB.

3 cemecTp

| Pa3znen. PacTBopbl

Cooepoicanue 1eKkyuoHH020 Kypca

4.1 | PactBopsl. Teopust 3i1ek- ‘ PactBopsl. PacTBopuMocTh BemiecTB Bojie. CriocoObl  BhIpaskeHUs
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HaumenoBanue pa3jaeia

Conepxanue

n/n JUCHMILINHBI
TPOJTUTUYECKOUN TUCCO- cocTaBa pacTBOpPoB. Teopusi 3JIEKTPOJUTHUECKON AUCCOIUALINH,
107 E000%071 KOHCTAHTA M CTETCHb JIMCCOLMAIINU, CUIIbHBIC U CIa0ble 2JIEKTPO-

JINTHL.

4.2 | NlonHOE NTpOU3BEICHUE Honnoe npoussenenue Boasl. Bonopoansiil nokasarens, pH. by-

BOJIbIL. ['mapomnus. (dbepHBIE CHCTEMBI B KHBBIX OpraHu3max. [ maponms, cTeneHb u
KOHCTaHTa TUAPOIIH3A.

4.3 | OKUCIUTEIBHO- Knaccudukanuss OKHCINTEILHO-BOCCTAHOBUTEIILHBIX —PEAKIIHH.
BOCCTAHOBUTCIILHBIC CocrapiieHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKINI Me-
PaBHOBECHSI I TIPOIIECCHI. | TOJOM JIEKTPOHHOTO OalaHCa U METOJIOM ITOJypPEaKITUi.

4.4 | DIeKTpOXUMUYECKUE DNeKTpOAHBIM MOTEHIMaN, ypaBHeHHe HepHcTa, raibBaHUYECKHit
MPOUECCHl. DNEKTPOJIU3. | IEMEHT, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIA MOTEHIUAT U
Koppo3us metanios. HanpasyieHue nporekanuss OBP, anekrponus conelt ¢ pactBopu-

MBIM U HEPACTBOPUMBIM aHOIOM, 3akoHbl Dapanes. Kopposus
METaJIIOB.

Temvl 1ab60OpamopHbIX 3aHAMUL

4.5 | IlpuroroBinenue pactBo- | [IpuroroBieHne pacTBOpPOB 3aJaHHON KOHLIEHTpALMU U3 TBEPIO-
pOB 3aJlaHHOM KOHIIEH- | TO BEIIECTBA U BOJbI, U3 KOHIIEHTPUPOBAHHOW KUCIOTHI U BOJBI.
Tpaluu

4.6 | DIEKTPOIUTHIECKAS OnpeneneHre peakiuy Cpeabl PaCTBOPOB COJEH MPHU THAPOIIU3E,
JTACCOITHAITHS UCCJIEI0BAHUE MPOJYKTOB TUPOJIN3a, BIUSHUE TEMIIEPATypbl U
Bomopoansiii mokasarens | pa30aBlieHHs pacTBOpa Ha CTEMEHb THAPOJIN3a, OOpaTUMOCTh
cpenst pH TUAPOIIN3a, IOJHBIIA TUAPOIIN3.

IM'maponus coneit Pacuer BennunHbl pH CHIIBHOTO OCHOBaHUSI M CHIJIBHOM KHCIIOTHI,
c1aboro OCHOBaHMSI U C1a00# KUCIOTHI, PACTBOPOB COJICH.

4.7 | I'etreporennsie paBHOBe- | ['eTeporeHHOe paBHOBecHE B pacTBopax. OcaxkeHue TpyHopac-
CHUd B pPacTBOpax »JIEK- | TROPUMBIX COJIEH, pACTBOPEHHUE TPYIHOPACTBOPHUMBIX COJIEH.
TPOJIUTOB

4.8 | OKUCIUTEILHO- OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHASL JIBOMCTBEHHOCTh MEPOKCHUIA
BOCCTAHOBUTEJBHBIE pe€- | BOJOPOJA U HUTPUTOB. Peakiusi nucnponopluoOHUpOBaHus ofa,
aKIun 3aBUCHUMOCTh OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHON pPEAKIUU OT

pH-cpenpl, onpenenenne HanpaBJIeHUs peIOKC-TIpoliecca.

4.9 | DuekTponus Brinenenre Boopoaa M3 KUCIOTHI METallIaMH, BBITECHEHUE OJI-
HUX METaJUIOB APYTMMH, SJIEKTPOJIU3 PACTBOpPA MOJUCTOTO Kayus,
cynbdara HaTpus, cyiabdara Meau, dIEKTPOIH3 C PACTBOPHUMBIM
aHOJ/IOM, BJIMSIHUE TaJIbBAHUYECKOM Mapbl Ha MPOIECC pacTBOpe-
HUSI METaJula B KMCJIOTE, 3alIMTHBIC CBOMCTBA METAJUIONOKPBITHM.

5 Pa3nena 5. Xumus sie-

MCHTOB

Cooepoicanue 1eKyuoHHO20 KY,

ca

5.1 | Knaccudukanus Xumu- Knaccudukanus XUMHYECKUX AIJIEMEHTOB. MeTamisl, (usu-
YEeCKUX 3JIEMEHTOB. XU- | YeCKHE CBOWCTBAa META/IOB. IJIOTHOCTb, TEMIIEparypa IjIaBiie-
MUYECKUE 1 (PU3UUECKre | HUS, DJIEKTPO- U TEIUIONPOBOJAHOCTh, MEXaHHYECKHE CBOWCTBA.
CBOICTBa METAJJIOB XUMHYECKHE CBOMCTBAa METAJLIOB. B3aMMOIEHUCTBHE C HEMETAJ-

JJaMH, C BOJIOM, C BOJHBIMHU PacTBOPaMU OKHCIIUTEIIEH, C KUCIIO-
Tamu, ¢ menovyamu. [lonydenue merannoB. buHapHbie coennHe-
HUSL.

5.2 | CBoiicTBa SHJIEMEHTOB OO6mras xapakrepucTuka S9yeMeHToB. lllenounsie smeMeHThI
B npupoje. [lonydyeHne u cBOWCTBA IIEIOYHBIX METAJUIOB. JIle-
MEHTBI IJIaBHOM MOATPYNIBI BTOPOU IPYMIIbI

5.3 | CpoiicTBa p-3J€MEHTOB OOmiast xapakTepUCTHKA P-3JEMEHTOB. DJEMEHTHI TJIaBHBIX

noArpymnm 3-8 rpyIbl U X BaKHEHIIINE COSTUHEHUS.

5.4 | OOmas xapakTepucTHKa OOmias xapakrepuctuka d -—snemeHTOB. TpeThst moOOUYHAsS

d —snemenToB. TpeTbs
no0oYHast MOArPYIIIA.

noarpymnma. [Toarpynna ckanaus. JlaHTaHOUIB ¥ AKTUHOMW/IBI.




n/n

HaumenoBanue pa3jaeia
AUCHMILINHBI

Conepxanue

JlaHTaHOMIBI M AKTUHOH-
ITBL.

5.5

CaoiicTBa snemeHTOB 4-8
OOOYHBIX MOATPYIII

Xumudeckue u (pU3nYecKue CBOMCTBA TUTaHA, BAaHAIMS, XPO-
Ma, MapraHiia, xenesa, IIHHKa, Meau u cepedpa. OOmias xapakre-
pHUCTHKA TUTATHHOBBIX METAJLIOB.

Temwi

1aOOPaAMOPHBIX 3AHAMUL

5.6

Illeno4ynble U MIEIOYHO-
3€MCJIbHBIC METAJIJIbI

®u3nyYecKre CBOMCTBA HATPUSA U OKUCJIIEHUE €r0 Ha BO3AYXE,
B3aMMOJICHCTBUE C BOJOW, C PACTBOPAMH KHUCJIOT, COJIEU; TUIPO-
an3 KapOOHATOB U THAPOKApOOHATOB IIEJIOYHBIX METAJIOB, B3a-
MMOJICHCTBME MarHusi ¢ BOJIOM U KUCIOTaMU, MOJTYy4YEeHUE THIPOK-
CHUJOB IIEJIOYHBIX W WIEJIOYHO-3EMENIBHBIX METaIOB, CBOWCTBA
HEpPacTBOPUMBIX COJIEH, OKpalllMBaHUE MJIAMEHH COJIAMH IIEJI0Y-
HBIX U HIEJI0YHO-3€MEIbHBIX METAJLIOB.

5.7

AnroMuHHH, 00p U UX
COeTMHEHUS

[Tonydyenue opTOOOPHON KHUCIOTHI U H3ydeHHUE €€ CBOMCTB,
noyrydeHue 3UpoB OpTOOOPHOM KUCIOTHI, THAPOIHU3 TeTpabopa-
Ta HATpPHUs, MOJYYCHUE MEPIIOB OYphl, CBOMCTBA METAJUTHYECKOTO
ATIOMHUHUS, TOJIyY€HHE M HCCIEe0OBaHUWE CBOWCTB THJIPOKCHA
QITIOMUHMS, TUIPOIIU3 COJIeH aIIOMUHUS.

5.8

Yraepon u KpeMHHI

[Tonyuenue u CBOMCTBA YIJIEKHCIIOTO Ta3a, 00pa3oBaHUE CO-
JIeW YTOJIbHOM KHUCIIOTBI, TUAPOIIU3 COJIEN YTOIbHOM KHUCIIOTHI, I10-
Jy4eHUE KPEMHHUEBOM KHUCJIOThI, BBITECHEHHE COJIEH KPEMHHUEBOM
KHCJIOTBI U3 €€ COJIEH, THIPOJIN3 COJIEH KPEMHUEBOU KHUCIIOTHI.

5.9

A3zot u pochop

[TonyyeHne aMMuaka, pacTBOpEHHE aMMHUaKa B BOJIC, PEAKIIHs
Ha MOH aMMOHUS, 0Opa30BaHHME W pPacmaj] a30THUCTOW KHCIIOTHI,
OKHCITUTENbHBIC 1 BOCCTAHOBUTEIIbHBIC CBOMCTBA a30TUCTON KHC-
JOTHI, ody4eHue okcuaa dochopa (V), momyuerue pochopHbIX
KHCJIOT, COJU (hOCHOPHON KHCIIOTHI.

5.10

Kucnopon u cepa

[MonydeHue kuciopoja, OOHapyKeHHE TIEPOKCUIa BOJIOPOJa,
OKHCITUTENBHBIC U BOCCTAaHOBHTEIILHBIC CBOMCTBA MEPOKCHA BO-
nopona, nonydenue okcuna cepbl (IV), wu3 cynabdura Harpus,
CBOMCTBA CEPHON KUCIIOTHI.

5.11

T"ajoreHs!

[Tonydyenue xJsiopa, ropeHUE METAUIOB B XJIOPE, B3aUMO/ICH-
CTBHE XJIOpa C HEMETAJIJIaMU, XJIOpHasl BOJa U €€ CBOUCTBA, MOJIy-
yeHue Opoma U 1o/1a, morydeHue XJIOPOBOJOPOa U €r0 CBOMCTBA.

5.12

XpoM, Maprasel u xe-
JIe30

[Monyuenne u cBoiictBa okcuma xpoma (Ill), ruapokcuma
xpoma (lll), momydeHne MaaOpacTBOPUMBIX XPOMATOB, CMELICHUE
PaBHOBECHUS] MEXYy XpOMAaTaMu U TUXPOMATaMU. OKUCIIUTEIIbHBIC
CBOWMCTBA  COCNMHEHUH  Xpoma (V1), OKHUCJIUTEITHHO-
BOCCTaHOBUTENbHBIE cBoiicTBa MNO, , BIUsHUE Cpebl HA CBOM-
CTBa MepMaHraHara Kajus, B3aMMOJCHCTBUE Keje3a ¢ KUCIIoTa-
MH, TTACCHBUPOBAHKUE M OKCHUAMPOBAHHUE XKeJie3a, MOJydeHNe TH/I-
pokcuaa sxene3a (II) wu ero cBoiicTBa, MOJIyYeHHE THAPOKCHIA
xene3a (I1l) u ero cBoiicTaa.
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4 IlopsAIOK OLCHMBAHUS yCIIeBAEMOCTH U ¢()OPMHUPOBAHHOCTH KOMIIeTeHIMI 00y4alo-
IErocsi B TeKyIel U MPOMesKYTOUHOM aTTeCTAlUM.

JUJis TIOJIOKUTENBFHOM OIEHKU MO Pe3yJIbTaTaM OCBOCHHUS TUCIUILIMHBI 00yJaroImeMycs: Heoo-

XOJIUMO BBITIOJIHUTH BCE YCTAHOBJICHHBIE BU/IbI YUeOHOU pabOTHI.

Tabmuma 7 - bauibHO-pEHTHHTOBAs OIIEHKA Pe3yIbTAaTOB y4eOHOH pabOThI 00YJarOUTUXCS IO

Bugam (BPC)

VYuebnas pado-| Cymma | Bunbl u pe3ynbraThl Onenka B aTTecTanuu baer
ta (Buapl) | OamioB | yueOHOI pabOTHI
2 cemecTp
Tekymas 60 |Ilocemtenue 3austuii|10 6amaoB 3a 100%  mocemenue 0-10
yuebHast pabo- (HaMYMe  KOHCIIEK-|ayJAMTOPHBIX 3aHSTHIA
Ta B CEMecTpe TOB JIEKUUH, BBINOJI-
([Mocemenune HeHue J1a0. pabor)
3aHATUH o 3ammra Jaboparop-|2 6asia 3a oQOPMIICHHYIO B COOT- 0-26
pacnucaHuio u HBIX paboT (13 pa-|BeTcTBUU C TPeOOBaHHMSIMU U 3alllU-
BBHITIOJTHCHHE 00T). IIEHHYIO J1a00paTOpHYIO paboTy
3a1aHuil) CPC — zammra nons-|3a oxno 3aganue ot 0,56. go: 0-24
tuiiHoro ammapara |1 6. (Bemonaeno 51 - 65%sananmii)

1,5 6. (Bemmonueno 66 - 85%3ana-

HU)

2 6. (Bemonaeno 86 - 100%s3ana-

HU)

HToro no Texkyiueii padbore B ceMecTpe 0-60
IIpomexyTou- 40 |2 reopernueckux Bo-|Ilo 10 Gamnos 3a Teopermueckmii| — 0-20
Hasg arTecTaiuysd npoca BOIIPOC
(3K3aMeH) [pukmnaguoe 3agarne |20 6aJ10B 32 MPABUILHO BBITIOJHEHHOE 0-20

3adaHuC

HToro 3a 3x3aMeH 0-40

CymmapHasi onenka no gucuunjune. Cymma 0aioB TeKymend U mMpoMeXyTOYHOM aTTecTa-

muu 51 — 1000.
3 cemecTp
Tekymas 60 |Ilocemtenue 3austuii|10 6amaoB 3a 100%  mocemenue 0-10
yuebHas pabo- (HamMYMe  KOHCIIEK-|ayJAMTOPHBIX 3aHSITHI
Ta B CEMECTpe TOB JICKIIUH, BBIMOJI-
([Mocemenune HeHue J1a0. pabor)
3aHATUH o 3ammra Jaboparop-|2 6asia 3a oQOPMIICHHYIO B COOT- 0-26
pacnucaHuio u HBIX paboTr (13 pa-|BeTcTBUU C TPeOOBaHHMSIMU U 3alllU-
BBHITIOJTHCHHE 60T). IIEHHYIO J1a00paTOpHYIO paboTy
3a/1aHuil) CPC — 3amura nons-|3a ogxo 3aganue ot 0,56. 1o: 0-24
tuiiHoro ammapara |1 6. (Bemonaeno 51 - 65%sananmii)

1,5 0. (Bemonneno 66 - 85%3ana-

HU)

2 6. (Bemonaeno 86 - 100%s3ana-

HU)

Hroro no texymeii padote B cemecTpe 0-60
IIpomexyTou- 40 |2 reopernueckux Bo-|Ilo 10 Gamnos 3a Teopermueckmii|  0-20
Has aTTecTanus 1poca BOIIPOC
(3K3aMeH) [puknanuoe 3aganue |20 6asJ10B 32 MPABUILHO BBITIOJHEHHOE 0-20

3a/aHne

HToro 3a 3x3aMeH 0-40

CymmapHasi onenka no gucuunjune. Cymma 0aioB TeKymend U MpoMeXyTOYHOM aTTecTa-

muu 51 — 1000.
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ITepeBox 6amnoB 3 100-6ammpHOI KAl B OYKBEHHBIM SKBUBAJICHT 3a4€THOM OIICHKU

CymmMa 6aj1s10B OrMmerka BykBeHHbBI JKBUBAJICHT
AJIS THCIMILIMHbI
86— 10C 5 OTnuuHO
66— 85 4 Xoporo
51-65 3 Y 10BIETBOPUTEIIEHO
0-5C 2 HeymoBieTBOpuTeIbHO

5 MaTepuajibHO-TEXHHYECKO€E, IPOrPAMMHOE H Y4eOHO-MeTOINYECKOoe ofecnedeHne
AUCHUTIHHBI.

5.1 YueOnasi iuteparypa

OcHoBHasi yueOHas1 IuTEpaTypa

1. Aponuna, JI.N. Heopranuueckas xumus : yueoHoe nocodue / JL.U. Aponuna, A.. AnapHes,
A.A. KazakoBa. — HoBocubupck : HoBocuOMpCKHII TOCYIapCTBEHHBIN TEXHUUYECKHH YHHUBEPCUTET,
2013. — 104 c. — Pexum JOCTyTa! 1o IIOITHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=2288@3ra obpamenus: 16.10.2020). — ISBN
978-5-7782-2172-7. FekcT : SNEKTPOHHBIH.

2. EBmokumoBa, B.II. Heopranuueckas xuMmus: ydeOHO-MeTOAMYECKOe Tmocobue /
B.I1. EBnokumoBa; CeBepHbiii (ApkTudeckuii) ¢penepanbHblii yauepcuter uM. M.B. JlomoHocoBa. —
Apxanrenbck: CesepHblii (ApkTrueckuit) Gpenepanbubiii yuusepcuter (CADPY), 2014. — 11%k.: ni. —
Pexxum nmocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=4363@dra
obpamienus: 16.10.2020)— bubnuorp. B ku. — ISBN 978-5-261-00863-7. FekcT: 3J€KTPOHHBIH.

JlonmoaHuTeIbHASA YUeOHAsl JJUTEpaTypa
1. Cupuk, C.M. Xumus S-u pP-31eMeHTOB: yueOHoe nocobue : [16+] / C.M. Cupuk, T.1O. KoxyxoBa;
KemepoBckuii rocygapcTBeHHbIN yHUBepeuteT, Kadenpa aHamuTudecko U HEOPTaHUYECKOW XUMUU.
— KemepoBo: KemepoBckuii rocynapctBennslii yuusepceuret, 2016. Y. 2. — 134c.: tabiu., un. — Pe-
xuM foctyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=5741@éra o6-
pamenusi: 16.10.2020). bubnuorp. B ku. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-20604.
2). —TekcT: 3JeKTPOHHBIH.
2. Cemenos, I.H. Xumust: yaeouuk aas By3oB / 1.H. Cemenos, U.JI. [lepdunosa. — 3¢ uza. — CaHkT-
[etepOypr: Xwummznmar, 2020. — 656 c.: w1, — Pexum Jgocryma: 1O TOAMHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=5991(Aara obpamenus: 16.10.2020). — ISBN
978-5-93808-355-4. Fekct: /1eKTPOHHBIH.

5.2 MaTepuaJibHO-TEXHHYECKOE H MPOrPaMMHOe o0ecredeHue JUCHUTLINHBI.
VYyeOHbIC 3aHATHUS 110 TUCIHUIUIMHE TPOBOASITCS B yueOHBIX ayautopusix HOU Keml'V:

337 JIabopaTopusi XuMHH. YueOHas ayTUTOPUS I IPOBEICHUS:

-3aHATUH JIEKIIMOHHOT'O TUTIA;

-3aHATUI 1Ta0OPATOPHOTO THIIA;

- TPYIIOBBIX U UHAUBUIYAIbHBIX KOHCYIbTAIMIH;

- TEKYIIETO KOHTPOJISI ¥ IPOMEXKYTOUYHOM aTTecTalllu.
CnenunaymsupoBanHasi (yueGHas1) MedesIb. T0CKa MEJIOBas, CTOJIBI JaOOPATOPHbIC, CTYJIbsI, PAKOBH-
HBI, BBITSDKHOM TIKad, TEMOHCTPAIIMOHHBIN CTOJ.
O0opynoBanue /1 Npe3eHTANMHU Y4eOHOT0 MaTepuaa: nepeHocHoe -HOyTOyK, IPOEKTOP, FIKPaH.
JlabopaTopHoe 000py10BaHHe W MATEPUAJIBI. TOJIIPUMETD, aHATUTHYCCKUE MPUOOPHI, BECHI, TEp-
MOCTAT, XOJIONAWIBHUK, PEOCTaT, aKBAJAUCTHIIATOP, MAaTepHAaIIbl JJIsl IPOBEICHHUS JIAOOPATOPHBIX padoT
(k0y10BI, MPOOMPKHK | APyras XUMHUYECKas IMOCY/a), PEaKTHUBHI I MPOBEIACHUS 1TaOOPaTOPHBIX PadoT,
PH-vmetp, pedpakromerp, anmapar /i IpoBeIeHHUs XMMUYECKUX peakiuii, anmnapar Kunma, mpudop
JUISl ONBITOB 10 XUMHHU C DJICKTPUYECKHUM TOKOM (1a00opaTopHbIii), mpUOOp Ui MONYyYCHHS TaloH-
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JOAJIKaHOB I[CMOHCTp&LIHOHHBIfI, YCTaHOBKA IJid MECPETOHKU BCILICCTB.
YueoHo-HarasiAHble mocodusi: Habop «l A - JlaGoparopust mo xumum», creHabl «llepuoanunas
cucreMa MenpeneeBa» U Ipyrue.
Hcnoab3zyemoe nmporpammuoe odecnieuenne. MSWindows (MicrosoftimaginePremium 3 yeab
cyonuneH3snonHomy aorosopy Ne 1212KMP or 12.12.2018r. no 12.12.2021r.), LibreOffice ¢Bo-
6oaH0 pacnpoctpansemoe I10).
HNutepHer ¢ obecneyennem gocryna 8 JUOC.

5.3. CoBpemMeHnHbIe MpodeccoHaIbHbIE 0a3bl JAHHBIX H HH(OPMAIIMOHHBbIE CTIPABOYHbIE
CHCTEMBI.

1. TlopTan pyHIaMEHTAILHOTO XUMHUYECKOT0 0OpasoBanus Poccuu - http://www.chemnet.ru
2. Mup xumun. Kpatkuit kypc xumun, 6uorpaduu XuMHUKOB, CTaThH, BEIIECTBA, OMBITHI, MYy3€H.
OO6nacTi XUMUU: OpraHrYecKas, aHATUTUIECKasl, SKOXUMUS, HePTEXUMUS, TePMOXUMHUSL. -
http://chemistry.narod.ru
3. neochemistry.ru— OGuas xumusi, OpraHudecKas ¥ HEOPraHUYeCKask XUMHUSI, PEIIEHUE 3a71ad U JIp. —
http://neochemistry.ru/zadachki2/index.php?opti@mcfrontpage&ltemid=1
4. WebElementsonnaiiH-cipaBouHUK XUMHUYECKHX 3JIeMEHTOB. - http://webelements.narod.ru/

6 HHuble cBeieHns M (MJIM) MATEPHAJIBI.
6.1.IlpuMepHbIe TeMbl MUCbMEHHBIX Y4eOHBIX padoT
KonTtpoJubHas padora «OCHOBHBIE XUMUYECKUE MTOHATUSA U 3aKOHBI XUMUN»
1. Kaxkas macca cynbdara Oapus oOpasyeTcs mpHu B3aUMOICHCTBHH PacTBOPA, COJEPIKAILEro XJIo-
pun 6apus maccot 62,47r, ¢ U3OBITKOM CEPHON KUCIIOTHI?
2. Bpranciuth 00beM Bogopoaa (pu H.y.), HEOOXOJMMOTO JJIsi BOCCTAaHOBJICHUS 4 MOJIb OKCHJIQ
xenesa (I11).
3. OpunakoBo au yucio mojekyd B 0,001kr H2 u 8 0, 001kr O2?B 1 mone H2 u B 1 mosie O27?
B 1n H2 u B 1n O2 nipu 01MHAKOBBIX YCIOBUSIX ?
4. Tlpu 170C HekoTopoe KOIU4ecTBO ra3a 3annumaet o0bem 580mit. Kakoit o6bem 3aiimer 310 ke
konmyecTBo raza npu 100QC, ecnu naBiieHHe €ro OCTaHETCS HEM3MEHHBIM ?
5. JlaBnenwue rasa, 3anumaroiero oorem 2,51, pasuo 121,6xI1a (912mm pr. ct.). Uemy Oyzaer
pPaBHO JaBJICHUE, €CIIH, HE U3MEHSS TEMIIEpaTyphl, CKaTh ra3 10 oobema B 117?
6. Ha ckosbko rpasycoB HaJI0 HarpeTh ra3, HaxoAsdumiicsa B 3akpsiToM cocye npu 00C, 94To6b1
JaBJICHHE €r0 YBEIMYMIOCHh BIBOE?
7. Ilpu 70C naBienue rasa B 3akpbsiToM cocyne paBHO 96 kIla. Kakum cTaner naBienue, ecinu
oxJaauTk cocyn no -330C7
8. Brrunciuth Maccy 1m3 Bozayxa npu 170C u naBnennu 83,2k[1a (624mm pr. cT.).
9. Tlpu B3aumopeiicteuu 1,281 Meranmna ¢ Bomoit Beiaenuiaoch 380mMi1 BOAopo1a, U3MEPEHHOTO
npu 210C u naBnenun 104,5k[1a (784 MM pr. c1.). HailTn 3KBHBaJEHTHYIO Maccy MeTaJlia.
10.0npenenuth 3KBUBAICHT 1 SKBUBaeHTHYIO Maccy C B yriaekuciom raze, Fe(OH)3, H2SO3.
11.0OaunakoB m dKkBHBaJICHT xpoma B xsopunae xpoma (1) u B cynbdare xpoma (l11); sxBuBaieHT
xenesa B xyopuae xenesa (1) u B xmopunae xenesa (111)7?
12 Ilpu coenunennu 5,6T xenesa ¢ cepoit oopazoBasiocs 8,8t cynbduna sxenesza. Haiitu sxBuBa-
JICHTHYIO Maccy jkeJie3a M SKBUBAJICHT, €CJIM SKBUBAJICHTHAsI Macca cepbl paBeH 16T.
Tect «Ctpoenune aroma. Ilepuoanyeckunii 3akoH xumnyeckux 3jaemMeHToB [I.1. Mennee-
eBa»
WHCTpyKuKA: B OTBETE YKaXHTE OYKBBI IPaBUIBHBIX OTBETOB uepes 3amATyto. Hanpumep, a, B
1. YkaxwuTe, Kakue U3 CICIyIONUX YTBEPKICHUN SBISIFOTCS MTPABUIBLHBIMHU U TIOJTHBIMH .
a) CBOICTBA POCTHIX BEIIECTB HAXO/ATCS B 3aBUCUMOCTH OT aTOMHBIX MacC 3JIEMEHTOB.
0) CBoOIiCTBa MPOCTHIX BEIIECTB, a TAaKXkKe MX (OPMBI U CBOWCTBA COCAMHEHUI 3JICMEHTOB HaXO0-
JSITCS B IEPUOINYECKOI 3aBHCUMOCTH OT BEJIMYMHBI 3aps/I0B sIIEP UX aTOMOB.
B) CBOMCTBA MPOCTHIX BEIIECTB, a TAKXKe UX (POPMBI U CBOMCTBA COESIMHEHUH 3JIEMEHTOB HaXo0-
JSTCS B IEPUOINIECKOM 3aBHCUMOCTH OT KOJMYECTBA AIEKTPOHOB BPAIIAOIIMXCS BOKPYT SIIPA.
r) CBOWCTBA POCTHIX BEIIECTB HAXOATCS B 3aBUCHMOCTH OT MOPSIKOBOTO HOMEPA.
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1) CBoiicTBa MPOCTHIX BEIIECTB, a TAKXKE X POPMBI U CBOMCTBA COSAMHEHUI 3JIECMEHTOB HAXO0-
JATCS B IEPUOIUYECKOM 3aBUCUMOCTH OT BETMYMHBI ATOMHBIX Macc 3JIEMEHTOB.

WNHCcTpyKIKA: B OTBETE YKaXKUTE OYKBY MPABUIBLHOTO OTBETA.

2. KT0 U3 y4eHbIX MpeIoKUII IUTaHETapHYI0 MOJIEh aToMa!

a) Jlx. Tomcon 0) D. Pesepdopn B) I'. Moznu 1) H. bop

WucTpykuusd: B oTBeTe 3anuIIuTe GopMyiy.

3. 3anuiuTe YeMy paBHA YHEPIHs KBAHTA!

WHCcTpyKUMs: OTBET 3alUIINTE CBOUMHU CIIOBAMHU.

4. Kakue nocrynats! npemioxun H. bop:

WucTpyKkuusa: B OTBETE€ YKaXXUTe HOMepa M OYKBBI NMPaBUIIbHBIX OTBETOB Yepe3 3aIsiTylo.
Hampuwmep, 1Ar, 3Ca, 2Bxa.

5. Haitnnre cOOTBETCTBUS.
1. KopmyckynsipHO-BOJIHOBOW Ayasiu3M 3JieKTpoHa 2. [IpuHIMI HEOnpeaeIeHHOCTH AIIEKTPOHA
3. BonmHoBas GyHKIMs 2IeKTpOHA

A) B. T'eiizen6epr B) D. lllpenunrep C) M. ITnank D) H. Bop
a) OMUCAHUE COCTOSHHSI DJICKTPOHA B aTOME 0) OMKMCaHKE MOJI0KECHHE aTOMa KaK YacTHI[bI
B) CIIOCOOHOCTH MPOSIBIATH CBOWCTBA YaCTHIIBI M BOJIHBI T) HEBO3MOXKHOCTH OJHOBPEMEHHO OTIpEe/Ie-
JIUTH MOJOKEHHE U UMITYJIBC C OAMHAKOBO BHICOKON TOYHOCTHIO
1) OIIMCAaHHE COCTOSIHUS DJICKTPOHA KaK CTOSYCH BOJIHBI O3 yueTa npeObIBaHHs 3JICKTPOHA B OIpe/e-
JIEHHON MECTHOCTH

WHCTpyKIMA: B OTBETE YKaKUTE HOMEpa M OYKBBI BCEX BO3MOXKHBIX MPABUIBHBIX OTBETOB 4e-
pe3 3ansryro. Hampumep, 1Ar, 3Ca, 2B.

6. Haiiaute cooTBEeTCTBUS:

1. 'maBHOE KBAaHTOBOE YHUCIIO

2. OpbuTanbHOE KBAHTOBOE YHCIIO

3. MarauutHoe KBaHTOBOE YHCIIO

4. CriuHOBOE KBaHTOBOE YHUCIIO

A)ml B)ms C)n D)IE)s F)m

a) SHEPreTUYECKUI ypoBeHb 0) COOCTBEHHBIN MOMEHT KOJIMYECTBA JABHKCHUS JICKTPOHA

B) CpeIHEE PacCTOSHUE AIICKTPOHA OT sapa r) popmMa 3JIEKTPOHHOTo 00JIaKa

1) IPOCTPAHCTBEHHAs! OPUEHTAIHSI DJIEKTPOHHOTO 00J1aKa

€) SHEePreTUYECKHUH MO IyPOBCHb

WNHuCcTpyKIKs: B OTBETE YKaXXUTe HOMepa M OYKBBI NMPaBUIBHBIX OTBETOB dYepe3 3arsiTyo.
Hampumep, 1r, 3a, 2.

7. HaliguTe COOTBETCTBUSL.

1. Mpuamun [Maynu 2. [1paBuno KneukoBckoro 3. IIpaBmiio Xynna 4.3akon Moznu

a) DJICKTPOHBI PACIIONIAral0TCs HA BBIPOXKICHHBIX aTOMHBIX OPOUTAIIAX TaK, 4YTOOBI CyMMapPHBI
CIuH ObUT HAaNOOIBIIUM

0) B atome He MOKeT OBITh JIBYX DJICKTPOHOB C OJMHAKOBBIMUA KBAHTOBBIMH YHCIIAMH

B) 3amoyHeHUE 3JICKTPOHHBIX OPOUTAJICH TIPOUCXOIUT COTTIACHO MPHHIUITY HAUMEHBIIEH SHep-
TUH

WNucTpyKuusa: 3anoiaHuTe Tabauiy.

8. lns aToma ¢ 31eKTpoHHOH dopmynoit 1522522psknummte B TaOIUIYy 3HAYCHUS YEThIpEX
KBaHTOBBIX YHCEJL:

Onektponbl/KBaHTOBBIC UnCIIa 1 2 3 4 5 6 7 8

9. Vkaxure [uis 3IeKTpOHHOH popmyibl — 1522522p63s23p63d54s1

a) HOMep MEPHO/Ia;

6) rpyry;

B) YHCIIO 3JIEKTPOHOB,

T) IPOTOHOB

1) HEHTPOHOB

WHCTPYKIHS: B OTBETE MEPEUUCITUTE OYKBBI B MPABUIILHOM MOPSIKE Yepe3 3aIisTyIo.
10. Pacnionnosxute B OPSIKE 3aMIOJIHEHHSI aTOMHBIX OpOHUTAJICH:

ayn=1,1=0

o)n=2,1=0
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B)n=2,1=1
r)n=3,1=0
mn=3,1=1
e)n=3,1=2
xK)n=4,1=0
3)n=4,1=1

WNHCTpyKIKs: OTBET 3aIUIIUTE CBOMMH CJIOBAMHU

11. 3anummuTe 3MEKTPOHHYIO (HOPMYITy U TpadUUecKyro SJIEKTPOHHYIO (POpMyITy MOCIETHETO
OHEPreTHYECKOTO YPOBHS OJIOBA.

WucTpyKuus: B 0TBeTe yKakuTe OyKBbI MPaBUIILHBIX OTBETOB uepe3 3amnsaTyto. Hampumep, a, B

12. YkaxuTe, Kakue U3 CIEAYIOMUX YTBEPKICHUH SIBISIFOTCS BEPHBIMHE ?

a) HEKOTOPBIH MEPHOI BKIFOYACT JIEMEHThI MHOTHX MOATPYIII;

0) KaXIpIii IEPUOJT COACPIKUT 0053aTEILHO S-, P-U U-3JIEMEHTHI;

B) MMEPEXO/IHBIC 3JICMEHThI PACIOI0KEHBI B MEPUOJIUICCKON CHCTEME XUMHUYECKHX JIEMEHTOB
MEXy S-3JeMeHTamMHu (ClieBa) U P-3yeMeHTaMu (cripaBa);

r) F-37eMeHThl pacmoyioKeHbl B MEPUOMUYCCKON CHCTEME XMMHUYECKUX JJIEMEHTOB MEXIY S-
aneMeHTamu (cieBa) u d-sieMenTamu (cripaBa);

13. VkaxuTe, Kakue U3 CICIYIONUX YTBEPKACHUHN SBIISIOTCS BEPHBIMH ?

a) aTOMBI IICJTOYHBIX U IIEIOYHO3EMEIbHBIX METAJIIOB UMEIOT JIEKTPOHBI HA SHI0TyPOBHE;

0) B aroMax HEMETAUIOB TOJBbKO OOJBIIMX IEPUOJOB HMEIOTCS He3amoJHeHHbIH d-
MOTypPOBEHB;

B) B aTOMax BceX 0JIarOpPOHBIX Ta30B HMEIOTCS 3aBEPIICHHBIC S-U P-T0yPOBHH;

T) BCE MEPEXOIHBIC JICMEHTBI UMCIOT JIEKTPOHBI Ha d- 1 f-moypoBHe;

1) B aTOMax TajJOreHOB 3aBepIIIaeTCs 3anoaHeHne d-moaypoBHs.

14. YxaxuTe, Kakue U3 CICAYIOMUX YTBEPKICHUH SIBISIFOTCS BEPHBIMHE ?

a) aTOMbI BCEX DJIEMEHTOB B TIpeJieNiaX IMIaBHOM M MOOOYHOW MOATPYIIIBl UMEIOT OJAMHAKOBOES
YHCIIO BHEIIHUX JICKTPOHOB,

0) aTOMBI 3JICMEHTOB OJTHOTO TIEPHO/1a, OTHOCSIIHECS K TNIABHON U MOOOYHOMN MOATPYIIIE C Of-
HUM U T€M K€ HOMEPOM TPYIIIbI, UMEIOT OJMHAKOBOE YHCJIO BaJICHTHBIX 3JICKTPOHOB,

B) aTOMBI BCEX JJIEMCHTOB IJIaBHOW (MJIM MOOOYHOM) MOATPYIIbI MMEIOT OJHHAKOBOE YHCIIO
HECTIAPEHHBIX AJIEKTPOHOB,

r) o0lllee YKCII0 AJISKTPOHOB B aTOME JIAHHOTO 3JIEMEHTA PAaBHO MOPSIIKOBOMY HOMEPY 3TOTO
AJIEMEHTA B IEPUOANYECKON cUCTEME XUMHUYeCKUX deMeHToB .M. Menneneesa.

15. VkaxuTe, Kakue U3 CICIYIONUX YTBEPKACHUHN SBIISIOTCS BEPHBIMH ?

a) paauyc 1Mo MEPHOY YMEHBIIIACTCS;

0) paxuyc 1o nepuoy yBeITUIUBaCTCS;

B) paJInyC IO MEPUOIY HE U3MEHSICTCS,

I) pagnyc 10 rPyIIe YMEHbIIACTCS;

1) Paauyc 1o TPYIIe HEe U3MEHSICTCS,

€) paanyc 10 TPYIIIe YBEININBACTCS.

16. YkaxuTe, Kakue U3 CIEAYIOMUX YTBEPKICHUH SIBISIFOTCS BEPHBIMHE ?

a) SHEPrHs HOHU3AIIMH T10 EPUOY YMCHBIIIACTCS;

0) sHeprusi HOHU3AIMH 10 TIEPUOTY YBEITUUUBACTCS;

B) SHEPTHUsl HOHU3AIMH TI0 TIEPHOTY HE U3MEHSIETCS;

T) DHEPTUsl MOHU3AIUH 10 TPYIINE YMEHBIIACTCS;

1) SHEPIrHs HOHU3AIIUH 10 TPYIITEC HE U3MEHSIETCS;

€) PHEPIUs HOHU3AIIUH TI0 TPYIINE YBEIUUUBACTCS.

17. YkaxuTe, Kakue U3 CICIYIONUX YTBEPKACHUHN SBIISIOTCS BEPHBIMH ?

a) CPOJICTBO K AJICKTPOHY IO MEPHOAY YMEHbBILIACTCS,

0) CPOICTBO K BJICKTPOHY IO TIEPHOY YBEIHMUMBACTCS;

B) CPOJICTBO K 3JICKTPOHY IO IEPUOTY HE U3MEHSETCS;

T) CPOJCTBO K DJICKTPOHY IO TPYIINE YMEHbBIIACTCS;

) CPOJICTBO K BJIGKTPOHY IO IPYIINE HE U3MEHSACTCS;

€) CPOJICTBO K DJICKTPOHY IO IPYIIIE YBEIMIHNBACTCS.

KonTpoabHas padora «Teopusi XMMHUY€CKOT0 CTPOEHUS»
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1. Beraucnuts pasnocts D0 ms cesizeit K-Cl, Ca-Cl, Fe-Cl, Ge-ClKakas u3 cBsi3eii xapakre-
pu3yeTcs HauOOobIIECH CTETIEHhI0 HOHHOCTH ?

2. Kaxoii xapakrep umerot cBs3u B Mmoiiekynax NCI3, CS2, CIF, CO2¥ka3are ans Kaxa0i u3
HUX HaNpaBJICHUE CMEIICHHUE OOIIEH 3JIEKTPOHHOM MMaphl.

3. CocraBuTh BaJieHTHYIO cxemy Mouekyisl xiopodopma CHCI3 u ykaszare: a) kakas CBsi3b
HaunboJiee MoisIpHa; 0) B KAKOM HAIIPaBJICHUH CMEIICHO 3JICKTPOHHOE 00JIaKO0 3TOM CBSI3H.

4. Boraucnuth pazHocts 0 atomos ais cszeit H-O u O-T" (rne I' — Cl, Br, I)B coenunenmsx
HOT u ompenenuth: a) Kakas U3 CBA3CH B KaKIOW MOJIEKYJIE XapaKTEPU3yeTCsi OOJbIICH CTEEHBIO
HUOHHOCTH; 0) KaKOB XapaKTep AUCCOIMAIIUN MOJICKYJ B BOJJHOM PacTBOPE.

5. Kak usmenurtcs npounocts cBsi3u B psaay. HF — HCl — HBr — HI?Yka3ate npuunHb! 3THX
U3MEHECHUM.

6. Onucatp ¢ mozunmii Mmetoaa BC anekTponHOe cTpoeHne Mosiekyibl BF; n nona BF*-.

7. CpaBHUTH criocoObl 00pa3oBaHUS KOBaJEHTHBIX CBsizeil B monekynax CHs, NHs u B mone
NHz+. Moryt nu cymectBoBath nonbl CHs+, NH52+?

8. Ommcarp anekrponnoe crpoenue Mosekyin CO u CN ¢ mozunmii merogoB BC u MO. Kakas
13 MOJIEKYJ XapaKTepu3yeTcs OOJIbIIel KPaTHOCTHIO CBSI3H?

9. lnuHa nunoist Mosiekynsl ¢TopoBonopona paBHa 4*10-11v. BerumcnuTe ee IUNOIBHBIN
MOMEHT.

10. AunonsHbiid MoMeHT MoJiekyibl HCN pasen 2,9D. Berauciauth IIHHY AUITONS.

11. Kakum tunom rudpuausanuu AO 6opa u a30Ta ONMKUChIBaeTCs oOpa3oBaHue MoJieKyisl BF3
u NF3?

12. Vxazate tun rudpuausanmu AO kpeMmuus B Mojekyaax SiH4 u SiF4.TlonspHbI Id 3TH MO-
JEKYIBI?

13. Temmnieparypa miasnenus CaCl2 — 7800C, CbCI2 — 5600panuyc nona Ca2+pasen 0,104
HM, noHa Cb2+ - 0,098M. OOBSICHUTH pa3IHuUe TEMIIEPATyp TUIaBICHHS.

14. OOBACHUTH C TO3WIMI MPEICTABICHUNA O MOJISPU3ANMA MOHOB MEHBINYIO YCTOWYHUBOCTH
AuUCI3 B cpaBuenuu ¢ AuCl..

15. Ha3BaTb KOMILJICKCHBIE COJTM U OIPEICIIUTh CTEIICHb OKHCICHUS KOMITIEKCOO0pa30BaTells:
[PA(H20)(NH3)Z'1]C1, [Co(H2D)(NH3)4]CNBr, [Co(NH3)5S04]N03, [PA(NH3)3CI]Cl,
K4[Fe(CN)6], (NH4)3[RhCI6], Na2[Pdl4], K2[Pt(OH)5¢! K2[Cu(CN)4]; HeiirpanbHble:
[Cr(H20)4P0O4], [Cu(NH3)2(SCN)2],, [Rh(NH3)3(DR2)3], [Pt(NH3)2Cl4].

16. Harucath KOOpAMHAIIMOHHBIE ()OPMYJIIBI CICAYIOIINX KOMIJICKCHBIX COCTHHEHUIA: a) TUIIH-
aHoapreHTat kanus; 0) rekcanutpokodanbrat (III) xamus; B) xmopua rekcaammunnaukens (I1); ) rex-
carmanoxpomar (III) marpus; 1) 6pomun rexcaammuukobanpra (II1); €) HUTpaT AMaKBaTETpaaMMHH-
nukens (II); k) TpudroporuapokcodepuiiaT Maruus; HeHTpaibHbIC: 3) TeTpaaMMHUH(POCHATOXPOM; H)
JTMaMMHHIMXJIOPOIUIATHHA; K) TPHAMMHHTPHXJIOPOKOOANBT; J1) IMaAMMHHTETPAXJIOPOILIATHHA.

17. Won [NiCl4]2- napamaruuten, a uon [Ni(CN)4]2- —auamarauted. OnpeaennTh THIT TH-
opuamzanuu AO nona Ni2+ 1 mpoCTPaHCTBEHHYIO CTPYKTYPY KayKI0I0 KOMITJIEKCHOI'O HOHA.

18. KakuMu MarHuTHBIMU CBOMcTBamMu 00s1anatoT noHbl: a) [Fe(CN)6]3# 6) [Fe(CN)6]4-?

19. Kakue u3 nepeuncieHHbIX HOHOB mapamarauTHb!: a) [Co(H20)5]2+; 6) [Co(H20)6]3+; B)
[FeF6]4-?

KountpoabHas padora «OCHOBHbBIE KJIACCHI HEOPraHUYECKUX COCTMHEHHUM U UX B3aUMOCBSI3b>»
1. Peakmueit HeHTpanu3aIuy SBIsSETCS

1. BaCO3 + 2HCI = BaCl2 + H20 + CO2

2. Ba(OH)2 + H2S0O4 = BaS04 + 2H20

3. CaCl2 + Na2CO3 = CaCO3 + 2NaCl

4. 3NaOH + FeClI3 = Fe(OH)3 + 3NaCl

2. Peakuusi ropeHUs] aMMHaKa

ANH3(r) + 302¢) = 2N2() + 6H20¢x) +Q

SIBJISIETCS pEAKLIUEN

1. COCMHEHMS, KaTATUTUYECKOM, SHIOTEPMHUYECKON

2 3aMEILEHUS, KATATUTUYECKON, SK30TEPMHUUECKON

3. OKHCJIMTETbHO-BOCCTAHOBUTEIBHOM, HEKATATUTUUECKOM, DK30TEPMUYECKOM
4 oOMeHa, HeKaTaJTUTUYECKOH, SHAOTEPMUUECKOM
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3. YcTaHOBUTE COOTBETCTBHE MEKAY PEarupyrolliiMHU BELIECTBAMH U MPOAYKTAMH UX B3aUMO-
IICUCTBUA.

PEATMPYIOIINE BEIIECTBA [TPOYKTHI B3AUMO/IENCTBUS
1)  SO2+H20 A.  CaSO3+H2
2)  SO3+H20 B.  CaSO3+ H20
3)  SO2 + Ca(OH)2 B.  CaSO4 +H2
4)  SO3+ Ca(OH)2 . CaSO4 + H20
J.  H2SO03
E.  H2S04

4. Kakoe ypaBHCHHE PEaKIMH MMOATBEP)KIAET XapaKTepPHBIC CBOWCTBA BCEX KMCIOTHBIX OKCH-
JIOB?

1. CO2 + H20 + CaCO3 = Ca(HC03)2

2. CO2 + 2NaOH = Na2CO3 + H20

3. CO2 +2Mg =2MgO + C

4, CO2+C=2CO

5. YcTaHOBUTE COOTBETCTBHE MEXK/y Ha3BAHUSIMHU OKCHJIOB U IIEPEYHEM BEIIECTB, C KOTOPHIMH
OHHU MOI‘YT B3aHMOI[eﬁCTBOBaTB.

Ha3zsanue okcuma BEIIECTBA

A. okcuy yriepoaa (1V) 1) C, HNO3, Cu

b. oxcua meau (1) 2) Al, Fe203, H20

B. OKCHJ KaJIbIUsI 3) Mg, Ca(OH)2, H20
I. oxcup yraeponaa (11) 4) NaOH, CI2, O2

5) FeO, CO2, H20
6) H20, SiO2, H2S04
6. Hanumure ypaBHEHHS PEaKIlvii, C MOMOINBI0 KOTOPBIX MOXHO OCYIIECTBUTH CIICIYIOIINE
MIPEBpAILCHHUS:
Fe— FeCh— Fe(NQ), — FeO; — FeCk — Fe[Fe(CN)s
7. HanumuTe ypaBHEHHUs PEAKIIMi, C TTOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTBH CIICIYIONINE
MPEBPALLCHHUS:
Cu — Cu(NGs), — Cu(OH) —» X — Cu — CuSQ.
8. B nernouke npeBpalieHui
FeCk — X3 — X, —Fe(OH}
BelIeCTBAMH «X1» U «X2» MOTYT ObITh COOTBETCTBEHHO
1. Fe(SQy): n FeOs
2. FePQ u FgOq
3. Fe(NO3) u FeOs
4, Fe(OH)3 u Fe(SQOy)s;

Dnepeemuxa xumuueckux npoyeccos. Xumuueckas KUHeMuKa

1. B cucreme, HaXOASIICHCS TPH TIOCTOSTHHOM JaBJICHUH U TEMIIEPaType, CAMOIIPOU3BOIBHO MOTYT
POTEKATh MPOIIECCHI, IS KOTOPBIX ...

1)AS <0 2AH>0 3)AG >0 4AG <0

2. B cOOTBETCTBHH C TEPMOXMUMHUUYCCKHM ypaBHeHHEM peakiiu CHA() + 202¢) <« CO2() +
2H20(), ArH = - 802k /I mis noaydenus SO0k [k TEmI0ThH HEOOXOAUMO CXKEUD autpa(oB)
(n.y.) Mmetana: 1) 56 2) 28 3)14 4)42

3. Eciu yBenmuunth paBiaenue B 10 pas, To ckopocTh npsimoit peakiu H2(r) + Br2()«>2HBr(r), mpu
YCJIOBHU €€ JIIEMEHTAPHOCTH, YBEIIUIUTCS B pas.

1) 50 2)100 3)20 4)5

4. Koan4ecTBEHHOE BIMSHUE TEMIIEPATyphl HA CKOPOCTh XMMUYECKOW PEakIMy BeIpaxkaeTcs ... 1)
npaBuiioM Baut-T'odda 2)3akoHOM JEHCTBYIOMIHX Macc

3) 3akoHom ['ecca 4)3akonoMm Payns

5. Jlnst cmemenus pasaoBecus B cucteme MgO(t) + CO2f) «» MgCO3(r), ArH < 0B cTopony mpo-
TYKTOB PEAKIIUU HEOOXOANMO ...

1) [Mouusuts gasnenue 2)[loHU3UTH TeMIepaTypy

3) Beectu katanuzarop 4)Bsectu nHrnOuTOp

6. CocTosiHHE paBHOBECHS XapaKTEPU3yETCsI PABEHCTBOM.. ..
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1) TemriepaTypbl MPOLYKTOB M UCXO/IHBIX BELIECTB 2) KOHLEHTPALHUI MPOIYKTOB U HCXOIHBIX Be-
ecTB 3) KOJIMYECTB BEIIECTB B CHCTEME
4) cKOpoCTeii, IPSIMOTO M 0OPATHOTO MPOIIECCOB

Pacmeopur.
1. ®opmyna 11t HAXOXKIICHUS] MOJISIPHOM KOHIIGHTPALMH PACTBOPEHHOTO BEIIECTBA HMEET BH/I:
(BcTaBbTE hOopMYyITY)

2. 1t mpurotonienus 21 0,1 M pactBopa NaOH tpebyercs I TUJIPOKCHJIA HATPHS 1)
40 2) 8 3) 4 4) 10

3. Jly1st mOBBIIIIEHUST TEMITEpaTyphl KATICHHS pacTBOpa Ha 1,O4OC, HE0OXOAMMO, YTOOBI KOHIIEHTPALIHS
pacTBOpEHHOTO B HEM HeaeKTposuta coctaBisuia _ modb/kr (E H20 = 0,52 (pax - kr)/mons) © 1)
0,2 2) 2 3)1 an

4. CterneHb MEeKTPOIUTUIECCKON JUCCOIIUAIIUN MOXKET MPUHUMATh 3HAYCHUS

Do>1lua=0 2)a>1una<l

3 a<lua=1 No<lua>0

5. XuMH4ecKoe B3auMOEHCTBHE BOZMOKHO MEX/1y BEIIeCTBaAMU

1) LiCl u KOH 2) NH4Clu KOH 3) FeCl2za KOH 4) NaClu KOH

6. ®opmyra conu, He TIOIBepraroencs THAPOIN3Y, HMEET BUJT

1) FeCI3  2) K2CO3 3) K2SO4  4)As2S3

Koumponvnaa paooma «Pacmeopuvr»

1.Ckonbko TpaMMOB cynb(uTa HaTpust moTpedyercs A NpurotosieHus S1 8% pacTBopa, IIIOTHO-
crero 1,075/ mu?

213 400 50% pacTtBopa cepHoii kucioTsl BeimapuBanueM ynannian 10Qr Bogsl. YeMy paBHa macco-
Basi J0JIs1 CEpHOM KHUCIIOTHI B OCTaBLIEMCS pacTBOpe?

3.HaiiTi Maccel BOJIBI M1 MEAHOTO KYMOPOcCa, HEOOXOIUMBIC ISl IPUTOTOBJICHUS OJHOTO JUTpA pac-
TBOpa, coaepskariero 8% 6e3Boanoit conu. [TnotHOCTE 8% pacTBopa cynbdara meau (1) pasua 1,084
r/m.

4 Kakoit 06bemM 96% cepHoit KucinoThl (IT0THOCTRIO =1,841/Mi1) M KaKyr0 MacCy BOJABI HY)KHO B35Th
nust mpurorosienuss 100min 15%pactBopa ceproit kuciaots! (r=1,10r/m)?

5.Cxonpko rpammoB 30% pacTBopa moBapeHHOW coi HYKHO 100aBuTh K 300 BoaBI, 4TOOHI MOITY-
yutb 10%pacTtBop conn?

6.Haiitu maccy HuTpaTa HaTpusi, HeoOxoaumoro aiis npurorosienus 300mn 0,2M pacrtBopa.
7.Ckonbko TpaMMOB KapOoHaTa HaTpus coaepxurcs B 500mn 0.251 pactBopa?

8.B kakoii macce adupa Hamo pactBoputh 3,04 anununa C6HSNH2, uTo6b1 moMyduTs pacTBOp, MO-
JSUTBHOCTB KoTOoporo paBHa 0,3 Moib/kr?

9.I1pu KaKoit KOHIIEHTPAIIMHN PacTBOPa CTENIEHb AUCCOIMAIINK a30THCTONM KUCIOTHI Oyaer paBHa 0,27
10 Beruucnuts koHuenTpanuio H+, HSe-u Se2 8 0.05M pactBope ceneHoBO10poaa.

11 Beraucnuth nmpubImkeHHOe 3HaYeHHe akTUBHOCTH MOHOB K+ m SO42 —8 0,0IM pactBope cyib-
data xanus.

12 PactBopumocTh KapOonara kanbiius npu 350C pasaa 6,9*10-Svoms/i1. Beraucauts npousBeaeHne
pacTBOPUMOCTH 3TOM COJIH.

13 Haiitu MOJISIpHYIO KOHLIEHTPALIMIO HOHOB BOJOPOJAa B BOJHBIX PAaCTBOPAx, B KOTOPHIX KOHIEHTpa-
1S TUAPOKCUI-UOHOB (B MOJIB/JT) cocTaBisieT 3,2*10-6.

14 Haiit MOJISIpHYIO KOHIEHTPALUIO THAPOKCUI-NOHOB B BOJHBIX PAaCTBOPaxX, B KOTOPHIX KOHIEHTpa-
1Sl FOHOB Bojtopojia (B Moib/in) cocraBisier 10-3.

15 Berancnuts pH pacTBOpOB, B KOTOPHIX KOHIIEHTPAIMS HOHOB Bo0opo/a (B Mojs/i) pasua 8,1*10-3
16 Berauciuts pH pacTBOpoB, B KOTOPBIX KOHLIEHTPALUS TUAPOKCUI-MOHOB (B MOJIb/i1) paBHa 9,3*10-
9

17 Onpenenuts pH pactBopa, B 11 xotoporo coaepxkutcst 0,Ir ruzppokcuaa Hatpus. Jucconuarmio
IIEJIOYH CUUTATDH ITIOJTHOH.

18 Kakue u3 nepeuncieHnbix conei moasepratorcs runponn3y: NaCN, KNG, NaNG,, NH,CH;COO,
CaCb, NaClQ,, KHCOO, KBr?lns kaxmaoi U3 TUAPOIH3YIONIMNXCS COJICH HAamKMcaTh ypaBHEHUE THI-
poN3a B MIOHHO-MOJIEKYIISIPHOM JOpMeE U yKa3aTh PEaKIuio BOJHOTO PAcTBOPA.

KOHmpOJ'lea}l pa60ma «OKuCJmmeﬂbno-eoccmauoeumeﬂbublepeakuuu»
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1.Onpenenuth CTENEHh OKUCICHHOCTH JJIEMEHTOB B cienyronmx coequHeHusx: SO, H,S, NaSO;,
CS, HSOy, ASSs. KoCrQy, CrOs, Fe(CFQ)z, K>Cr0Oy, Cr2(804)3, Nag[CF(OH)s]

2. 3aKOHYUTH YpPaBHEHUS PEaKIIHii:

a) Mn(OH); + CI,+KOH =MnO, +

6) NO+KMnQO4 + H,O = KNO; +

B) KI + K,Cr,07 + H2S04 =], +

r) Ni(OH), + NaCIO +H20 =|Ni(OH)3+

n) Zn + HbBAsO; + H,SOy (= AsHs +

4. CocTaBUTh CXEMBI JBYX T'abBAHUYECKUX JJIEMEHTOB, B OJIHOM M3 KOTOPBIX MEAb CIy>KHJa
OBI KaTOJIOM, a B IpyroM — aHojoM. Hamucats ypaBHEHHS peakIuid, TPOUCXOISIINX TIPH pabOTe ITUX
AJIEMEHTOB, U BEIYUCIUTH 3HAYCHHUS CTAaHAAPTHBIX 3. JI. C.
5. anpbBaHUYECKHI AIEMEHT COCTOUT M3 CEpPEOPSHOro 3JIEKTpojaa, morpykeHHoro B 1 M pactBop
AgNOS, u ctangapTHOTO BOAOPOHOTO ANMEKTpoaa. Hamucars ypaBHEHUS SJEKTPOTHBIX MMPOIIECCOB U
CyMMapHOU peakIfy, MPOUCXOIAIIEH TPy paboTe saemenTa. YeMy paBHa ero 3.1.c.7
6. Yka3arb, B KAKOM HaIMpaBJIEHUU MOTYT CaMOIIPOU3BOJILHO MPOTEKATh CIEAYIONIUE PEAKIIHH:

a) H,O, + HOCI = HC1 + G, + H,0;

6) 2HIO3 + 5H,0, =1, + 50, + 6H50;

B)Iz + 5H,0, = ZHIO3+4H50.
7. HukeneBble TIIACTUHKY OMYIICHBI B BOJIHBIE PACTBOPHI IEPEUUCICHHBIX HUXKE Comeil. C KakuMu co-
JISIMU HUKEJTb Oy/IeT pearupoBaTth

a) Mg)4; 6) NaCl;8) CuSO4r) A1C1s; n) ZnCh; e) Pb(NQ),?
8. Harmncath ypaBHEHHS 3JIEKPOIHBIX MPOIIECCOB, MPOTEKAOIINX MPHU AJIEKTPOIN3E BOJIHBIX PaCTBOPOB
BaCl; u Pb(NG), C yroasHBIMEU 3JICKTPOIAMH.
9. CocTaBHUTh CXEMBI 3JICKTPOJIM3a BOJAHOTO PAaCTBOpa XJIOpHIa I[MHKA, €CJIM. a) aHOJ I[HHKOBEIH; 0)
AHOJl YTOJIbHBIN.
10. CocraBuTh CXEeMBI 3JIEKTPOJIM3a BOJHOTO pacTBOpa cyib(dara MEIM, €COH. a) aHOJ MEIHBIH, 0)
AHOJI YTOJIbHBIN.
11. PacTBOp COAECPKUT MOHBI Fez+, Ag+, B+ u Ph%+ B OJIMHAKOBOM KOHIIEHTpalnuu. B kako# mocie-
JOBATEITLHOCTU 3TU MOHBI OYAYT BBIACNATHCS MPHU AJICKTPOJIH3E, €CIIU HAMPSHKEHUE TOCTATOYHO JIS
BBLIEJIEHUS JTF000T0 MeTaa?
12. TIpu snexrponuze pactBopoB CUCL, Ha aHoze Bbienuiock 560 Mt raza (yciaoBUs HOpMAaJIbHBIE).
HaiitTn Maccy Menu, BbIIEIUBIIEHCSA HA KaTOJIE.

6.2. [IlpuMepHbBIe BONPOCHI ¥ 3aaHusl / 3a1a4M JIsl IPOMEKYTOYHON aTTeCTAIUH
Ta6auna 9 - [lpumepHbIe TeopeTHUYecKHe BONPOCHI M MPAKTHUYECKHE 3aaHus / 3a1a49U K
NMPOMEKYTOYHOMY KOHTPOJIIO

Pa3zenbl U TeMbI [TpumepHbIe TEOPETHYESCKUE BOTIPOCHI [TpumepHbIe MPAKTUUCCKHE 3aJaHUS
[ 3amaun
2 cemecTp
OcHoBHble TOHS- | 1. OCHOBHBIC MTOHATHSA XUMHUHU: aTOM, 1. TloueMy y alFOMUHUS DHEPTHUS
TAS ¥ 3aKOHBI | MOJIEKYyJia, XUMHUYECKUN DJIEMEHT, BU/Ibl | HOHU3AIUU HUXKE, YEM Y MarHus?
XUMHH XUMUYECKHUX (HOPMYJI, OTHOCUTEIbHAS 2. [Touemy cBoiicTBa d-311EMEHTOB
aTOMHAs M1 MOJIEKYJISIPHAs Macca, SKBU- | U3MEHSIOTCA HE TaK pe3KO, Kak

BaJICHT, MOJIb, MOJISIPHAsl Macca, SKBUBa- | CBOMCTBA S-U P- 3JIEMECHTOB?
JICHTHAsI MOJISIpHAst Macca, xumudeckue | 3. [louemy pannyc mo nepuomay ot
peakuy U ypaBHCHHUS. CKaHJUs 0 MEIW M3MEHSIETCS He-
2. OCHOBHBIE KOJTUYECTBEHHEIE 3aKOHEl | 3HAYUTEILHO?

XUMUH. 3aKOH COXPaHEHUS MacChl Be-
IIECTB, 3aKOH SKBUBAJICHTOB, 3aKOH
KpPaTHBIX OTHOIIICHUH, 3aKOH ITOCTOSTH-
CTBa COCTaBa, 3aKOH ABOTaJPO M CIIC/I-
CTBHS U3 HETO.

3. CtpoeHHe aToMa: JOKa3aTeIbCTBA
CJIO)KHOCTH CTPOCHHSI aTOMa, TTaHeTap-
Hasi MOJIE)Ib CTPOCHUS aTOMa, aTOMHBIE
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CIIEKTpBI, OCTyaThl bopa, 1BOMCTBEH-
Hasi IPUPOJIa FIEKTPOHA, IPUHIIUI HE-
ompeneneHHocTH, ypasHenue llpenun-
repa.

4. AtomHbIe OpOUTaTH, KBAHTOBBIC
YyuCIIa, MPUHIIUTIBI 3aIT0THEHUST OpOuTa-
Jei (MPUHIMIT MUHUMATbHON SHEPTHH,
npuHIun 3anperta [laynu, npasumo 'yH-
na, npaBuiio KieukoBCKOro), aJiek-
TPOHHBIC (DOPMYIIBI.

Crpoenue Bele-
crBa. OCHOBHBIE
KJIacChl  Heopra-
HUYECKUX COCIU-
HEHUM

5. [lepuoanueckas cuctemMa 3JIEMEHTOB
J.. MenneneeBa 1 3JEKTPOHHOE CTPOE-
Hue aroma (popmynupoBka MeHeneena,
coBpeMeHHasi (OpMyJIUPOBKa, CTPYKTypa
NEepUOINYECKOI CUCTEMBI, (PU3MUECKUIA
CMBICJI TOPSIAKOBOTO HOMEPA JIEMEHTA,
CBSI3b MEXY JIEKTPOHHBIM CTPOCHHEM
aTOMOB U MOJIO’)KEHHEM 3JIEMEHTOB B I1€-
PHOANYECKOH CHCTEME.)

6. [leproanuecku U HEMEPUOAUYECKU
M3MEHSIOIINECS CBOWCTBA 3JIEMEHTOB!
paguycsl aTOMOB, SHEPIUsl HOHU3ALNH,
CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPHIIA-
TEJIBbHOCT.

7 Knaccugukanum 1 HOMEHKJIaTypa He-
opraHnyeckux Bemects. [Iporonutnye-
CKasi TEOpHs KMCIIOT U OCHOBaHUM bpen-
crena —Jloypwu.

8. Xumudeckast CBsI3b: OMpeelieHne U
XapaKTEPUCTUKH XUMUYECKON CBSI3H, OC-
HOBHBIE BUJbI CBSA3EH. METOl BAJICHTHBIX
cBs3eil. OOMEHHBIN | IOHOPHO-
AKIIETITOPHBIA MEXaHU3M 00pa30BaHHUS
KOBAJICHTHOM cBsA3U. CBONCTBA KOBa-
JICHTHOM CBSI3M, THOPHUIU3AIIHS aTOMHBIX
opOutanei. [lonsapHOCTh CBsA3EH U MoJIe-
K.

9. MexMOoJIeKy IIpHbIE B3aMMOICHCTBHS:
OPUEHTALIMOHHOE, UHAYKIIMOHHOE, JTUC-
NIEPCUOHHOE B3aUMOJECHCTBUSA, CUJIbI OT-
TaJKUBAHUS U CyMMapHOE B3auMO/eii-
ctBUe. BogopoaHast CBs3b.

1. Temmeparypa  miaBiIeHUS
CaCl2 — 7800C, CbCI2 — 5609
panuyc mona Ca2+ pasen 0,104
HM, noHa Cbh2+ - 0,098m. O0b-
SCHUTh pa3Inyhe TeMIepaTyp
TUTaBJICHUSI.

2. OOBSICHUTH C TO3HUIUN Tpe-
CTaBJICHUH O TOJISIPU3AINU HOHOB
MeHbIIyIo ycToitunBocTh AUCI3 B
cpaBuenun ¢ AUCl..

3. Ha3BaTh KOMILIEKCHBIE COJH U
OTIPENIEIUTh CTEIEeHb OKHCIICHHS
KOMILJIEKCO0Opa30oBaTes:

[Pd(H20O)(NH3)Z"1]C1,
[Co(H20)(NH3)4]CNBIr,
[Co(NH3)5S04]NO03,
[PA(NH3)3CI|CIl, K4[Fe(CN)6],
(NH4)3[RhCI6], Na2[PdI4],
K2[Pt(OH)5CI], K2[Cu(CN)4];
ueirpansusie.  [Cr(H20)4PO4],
[Cu(NH3)2(SCN)2],,
[Rh(NH3)3(NO2)3],
[Pt(NH3)2Cl4].

4. Hammcatp KOOpIMHAIMOHHBIC
GopMynbl  CIEOYIOUMX  KOM-

IUICKCHBIX COCTUHEHUIA: a) THIIU-
aHoapreHTar kanus; 0) Tekca-
autpokobansTar (III) kamwus; B)
xyopua rekcaammuuuukens (11);
r) reKcalnaHoXpomar (111)
HaTpus; 1) OPOMHI reKCaaMMHUH-
kobasbta (II1); €) HuTpaT AMaKkBa-
terpaammunnukess (I); k) Tpu-
dbToporuapokcodepwiiaT  Mar-
HUSI;, HEWTpaJbHBIC. 3) TeTpaam-
MUH(POCHATOXPOM; M) AHAMMUH-
JIMXJIOPOIUIATHHA, K) TPHaMMHH-
TPUXJIOPOKOOAIBT; J) JHAMMHH-
TETPaxJIOPOIIATHHA.

XuMuyeckuit
npotiecc.

10 OcHOBBI XUMHYECKOM TEPMOTMHAMH-
KM IPEAMET XUMHYECKON TEPMOINHA-
MHKH, OCHOBHBIE TIOHATH (CHCTEMa, Ta-
paMeTpbl COCTOSHUSA, TEPMOAUHAMUYE-
ckue (YHKIUHU, SHEPTUSI CUCTEMBI, TEII-
J0Ta ¥ paboTa, TepMOIUHAMUYIECKUE
IPOIIECCHI).

1.Ecnu yBenmuuuth nasieHue B 10
pa3, TO CKOPOCTh NPSIMOM PEaK-
uu H2(r) + Br2(r)«>2HBr(r),
IIPH YCIIOBUU €€ AJIEMEHTapHOCTH,
YBEJIMYUTCS B pas.
2.KonnuecTBeHHOE BIIMSHUE
TEMIIEPATYPHI HA CKOPOCTh XHMH-
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11.TlepBblii 3aKOH TEPMOJUHAMUKH, FH-
Tanenus. TernmoBoi 3PpPeKT XUMUIECKUX
peakuuil. TepMoxuMu4ecKkue ypaBHEHHUS.
Duranenus (Teriora) oopa3oBaHus U
CTOpaHHUS.

12. OcHOBHOM 3aKOH TEPMOXUMHH H
ciencTBus u3 Hero. KanopuitHocTs -
. Bropo#t 3akoH TepMOJIMHAMUKHI. DH-
TPOIIUS U €€ U3MEHECHHSI IIPU PA3TUIHBIX
nporeccax. DHeprust [ mo606ca u Hampas-
JICHHOCTh XUMUYECKUX PEAKIUH.

13. KommiekcHbIE COeTUHEHUS: TOHOP-
HO-aKIIETITOPHBIN MEXaHU3M, KOMILICK-
coo0pa3oBaTesu, JIMTaH Ibl, CTPYKTypa 1
CBOMCTBA KOMIIICKCHBIX COSTMHCHUM.
KoHcTanTa HeCTOUKOCTH.

14 Xumnueckass KHHETHKA: CKOPOCThb XH-
MUYECKON PEaKIIUH, 3aBUCUMOCTH CKOPO-
CTH peaKIUU OT Pa3INYHBIX (PaKTOPOB,
MOPSIIOK M MOJIEKYJISIPHOCTD PEaKIIHH,
KaTaJu3 M €r0 THUIIbL.

15. Xumudeckoe paBHOBECHE, KOHCTaHTA
XUMHUYECKOTO PABHOBECH S, CMEIICHUE
paBHoBecusi, npuHuun Jle [llatense.

YECKOM PEeaKI[MK BBIPAKAETC ...
1) mpaBuiiom Baut—T odbda 2)
3aKOHOM JIEVCTBYIOLIMX Macc

3) 3akonom I'ecca 4)3akoHOM
Paynsa

3 cemecTp

PactBops1

16 PacTBOpBI: cr1OCOOBI BHIPAXKEHUS KOH-
[EHTpalMii pacTBOPOB, GUZUKO-
XUMHYECKHE CBOMCTBA pa30aBIeHHBIX
PacTBOPOB HEINEKTPOIUTOB (OCMOC, JaB-
JICHHE Tapa HaJl pacTBOPOM, TeMIIepary-
PBI KUTICHUS U 3aMeP3aHusl, paCTBOPEHUE
ra3oB B XKHIKOCTSX, KcTpakius). Kpuo-
CKOTHSA U 30YITHOCKOTIHS.

17 PactBopsl 25ekTpoauToB. Teopust
AIIEKTPOIUTUICCKON JUCCOIUAINH, CT1a-
Oble ¥ CUJIbHBIE JEKTPOJIUTHI, JUCCOLU-
arus BOJIbI, HOHHOE TIPOU3BEICHUE BOJIBI,
BOJIOPOJIHBIN IMOKA3aTEeNb.

18 OcHOBHBIE THUIBI XUMHUYECKUX pPeak-
Ui B pacTBOpax: peakius TUAPOIIN3a,
HEUTpann3aIuu, OCaXICHUS U PacTBOpPE-
Hus. KucinotHo-ocHoBHBIE Oy(hepHbIe
CUCTEMBL.

19 Cunbhebie snekTponuTsl. [Ipoussene-
HUE PaCTBOPUMOCTH.

20. lucniepcupie cuctembl. Kommonaasie
PacTBOPBI, PACTBOPHI BEICOKOMOJICKYIISIP-
HEIX COEIUHEHHUM.

21 Peiokc-mipoIiecchl: CTENeHb OKHCIIe-
HUS, OTJIMYKE OT BaJICHTHOCTH; BaKHEM-
[IMe OKUCIUTENN U BOCCTAHOBUTEIH, TH-
bl OKUCIUTEIHEHO- BOCCTAHOBUTEIBHBIX
peaKkuuii, METOIbI COCTABIICHUS ypaBHE-
HUM OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX
pEaKLHii.

22.0eKTpOHBIC TOTCHITHANBI. Psif

1.HaiitTu MoJspHYIO KOHIIEHTpa-
IIMI0 MOHOB BOJOPOJAa B BOJHBIX
pacTBopax, B KOTOpBIX KOHIIEH-
Tpauuss  TUAPOKCHI-MOHOB (B
MoJb/i1) cocraBisier 3,2%10-6.

2 HaifTu MOISIpHYIO KOHIIGHTpa-
IIUIO0 THAPOKCUA-UOHOB B BOJHBIX
pacTBopax, B KOTOPBIX KOHIICH-
Tpauus HWOHOB Bojopoma (B
moJb/i) coctaBisier 10-3.
3.Beruucoute pH pactBOpoB, B
KOTOPBIX KOHIICHTpAIUS HOHOB
Bojopoma (B Moumb/ad) paBHa
8,1*10-3

4 Beruncnute pH pactBOpoB, B
KOTOPBIX KOHIICHTpAIUsI THUIPOK-
cua-uoHoB (B MoJb/in) paBHA
9,3*10-9

5.0npenenuts pH pactBopa, B L
kotoporo coxepxurcs 0,Ir rua-
pokcuna HaTpuda. Juccoumaruio
LIEJI0YH CUUTATH MTOJTHOM.
6.Hammcats ypaBHEHUS 3JIEKPO/I-
HBIX TIPOIECCOB, MPOTEKAIOIINX
OpU DJIEKTPOJIU3€ BOJHBIX pac-
tBopoB BaCl, u PDb(NG), c
YTOJIbHBIMU 3JIEKTPOJIaMHU.

7. CocTaBUTh CXEMBI DJIEKTPOIN3a
BOJIHOTO pacTBOpa XJIOpUIa LIHUH-
Ka, €CJIH. a) aHOJ IMHKOBBIH; O)
AHOJI YTOJIbHBIN.
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HarpsKeHUH MeTamuioB. OKHUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE MOTEHIUAIIBI U
onpeJieJICHUEe HapaBICHUs! OKUCITUTEIb-
HO- BOCCTAHOBUTEJIbHBIX MTPOLIECCOB.
TI'anbBaHMYECKHE 3JICMEHTHI.
23.DnekTposin3. 3aKOHBI AJIEKTPOIIU3A.
Kopposzust MmetamioB, OMOKOppo3us U
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO-
3UU.

8. CoCTaBUTh CXEMBI 3JIEKTPOJIN3A
BOJIHOTO pacTBopa cyib(dara me-
Jd, €CIU. a) aHoJ MEIHBIH, 0)
AHOJ| YTOJIbHBIN.

Xumus
TOB

DJICMCH-

24 dusnveckre U XMMHYECKHE CBOMCTBA
METAIIJIOB.

25 Xumuueckne u GU3NIECKHe CBOMCTBA
S-METalJIOB.

26 XuMuueckue u pU3NIeCKre CBOMCTBA
p-METaJUIoB.

27 OcHOBHBIE 3aKOHOMEPHOCTH XUMHH
d-3;1eMeHTOB.

28 XuMuueckue u pU3nIeCcKre CBOMCTBA
d-snemenroB IV-VIII rpynn nepuonuye-
CKOW CHCTEMBI.

29 Xumuueckue 1 (pusnueckue cBoicTna
d-snementoB |-l rpymn mepuoanueckoi
CUCTEMBI.

30.CgoiicTBa U pacIpOCTPAHECHHOCTh
HeMmeTaiuioB. Bonopoa.

31 Xumuueckue u GU3NIecKue CBOMCTBA
aneMeHTOoB |V A rpynmnsl nepuoaunye-
CKOW CHCTEMBI.

32 Xumundeckue U pU3MUECKUe CBOMCTBA
a1eMeHTOB VA TPyl MEpUOIUISCKOM
CUCTEMBL.

33 Xumuueckue u GU3NIecKue CBOMCTBA
aneMeHToB VIA rpynnsl nepuoauue-
CKOMW CHCTEMBI.

34 Xumundeckue U pU3MUECKUe CBOCTBA
snemenToB VI A rpynmsl nepuoamnye-
CKOM CHUCTEMBI.

35JlaHTaHnu bl U AKTUHUIBI.
36.OcHOBHBIE METOBI CHHTE3a M OYHCT-
KU1 HEOPTaHUYECKUX COCIUHEHUMH.

Hnoueuoyanvnoe 3aoanue «P-
anemenmot /| A- zpynnor»
1.00BsicHUTE 3aKOHOMEPHOCTH
W3MEHEHUS BeTTMYUH NWOHHU3AIH-
OHHBIX TIOTCHIIMAJIOB, CPOACTBA K
AIIEKTPOHY U 3JIEKTPOOTpHUIIA-
TEJILHOCTH aTOMOB P-3JIEMEHTOB
V| rpynmsi.
2 Kak MOXHO MOJTy4UTh CEpPy U3
nuokcuaa cepol? 3 cepoBomopo-
na?
3.3aKoHYHTE YpaBHEHUS PEAKLIUHA:

N&S,03

+ Ch + H,O —
HI +
HoSOu) —

4 Beruucnute pH pactBopa, mo-
JY4EHHOTO MPUJIMBAHUEM K 5 T
BobI 3,3mi 96 %oro (p = 1,84
r/MJ1 ) pacTBOpa CEpHON KUCIIOTHI.
5.Buecennas B maboparopuro 0y-
Mara, IponuTaHHas paCTBOPOM
arierata CBUHIIA, Yepe3 HEKOTOpOoe
BpEeMsI UepPHEET, O HAJTMYUU KaKO-
0 Ta3a B JJaDOpaToOpuu 3TO CBU-
JIeTeNbCTBYET?

Huousuoyanvnoe 3adanue «P-
anemenmut \/A- zpynnvr»

1 MaiiTe o0mryto xapakTepucTH-
KY p-2J€MeHTOB V TPYIIIBI I1e-
PUOIUYECKON CHCTEMBI HA OCHO-
BaHUH DJIEKTPOHHOT'O CTPOCHUS
UX aTOMOB.

2 Kakue paBHOBECHBIE CHCTEMBI
CYIIECTBYIOT B BOJJHOM PacTBOpE
aMMUaKa, ¥ Kak OHU CMEIAtoTCs
MIPU HarpeBaHUH PACTBOPA, MPH
n00aBIICHUH KUCIIOT, MISTOYCH,
MOHOB-
KoMIJIeKcooOpa3oBareneit? Ot-
HOCHUTCS JIU PACTBOpP aMMHaKa K
CUJIBHBIM HJIU CJ1a0BIM OCHOBA-
HUSAM?

3.0nummuTe CTpoeHUE OKCUaa
doctopa (I1l). YpaBHeHnusmu pe-
aKIUH MOKAKHUTE, KAK TOT OKCH]T

22




B3aUMO/ICHCTBYET: a) C BOJIOH U
pacTBopamu IIeI04Yei mpu 0ObId-
HOH Temreparype; 0) ¢ ropsueit
BOJIOH, B pe3yibTaTe 4ero oopa-
3yercs ¢pochun u GpochopHast
KHCTIOTA.
4 3aKoHUNTE ypaBHEHUS PEAKIIM:
PH, +
K>Cr,0O7 + H,SOy —
NaNG, +
Kl + H,SOy —
5.Haiinure KOHIIEHTPAIUIO HOHOB
BOJIOPOJIa B paCTBOPAX OJHOOC-
HOBHBIX CUJIBHBIX KUCJIOT, €CIIU
UX MOJISIpHAsI KOHIICHTPAITUS OJTH-
HakoBa u paBHa 0,01M.

Hnoueuoyanvnoe 3aoanue «P-
anemenmut V1| A- cpynnvr»
1 Hanumure 3nexTpoHHbIe (Hop-
MYJIbI aTOMOB TaJIOTE€HOB B HOP-
MaJbHOM U BO30YKJIEHHOM CO-
crostusIX. [louemy xmop, 6pom u
MOl IPOSIBIISIIOT COCTOSTHUS OKHC-
aenus ot -1 1o +7,a ¢prop TONBKO
-1?
2. C KakuMH MeTaJUIaMUd MOKET
pearupoBarh XJIO0POBOAOPOIHAS
kucnora? [IpuBenure mpuMepsl.
3. Beruucaure pH 0,1 M pactso-
pos HF, HCI, HBr, HI.HyxHo 1
JUISI TIOJTY4EHHUS OTBeTa 4 OTelb-
HBIX pacyera?
4 3aKOHUNTE YpaBHCHUS PEAKIINNA:

Ba(OH)
+ Clb —

KCIO; +
S—
5. [Mouemy mist TOTy4ECHHSI XJIOPA
UCIOJIB3YIOT KOHIICHTPHUPOBAH-
HYIO COJISIHYIO KHCIIOTY U TBEp-
JIBI TIepMaHTaHaT Kajaus? MoxHO
JIM KCTIONTB30BATh JIJISl TOU 1EeTn
PacTBOPHI COJITHOM KUCIIOTHI U
nepMaHranara? Hanummre ypas-
HEHUS PEaKIUi.

Huousuoyanvnoe 3adanue «S
,d-, f- anemenmur»

1.VkaxuTe pazauuue B CTPOSHUU
aTOMOB TUTaHa U repManus. Kak
3TO BIUSET Ha XapaKTep UX OKCHU-
JIOB ¥ TUAPOKCHJIOB?

2 Kakue peaknuu mpoTeKaT Mpu
JIEWCTBUU HA KPUCTAJITUYECKHUI
NICpMaHTaHAT KaJKs: a) KOHIICH-
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tpupoBanHoi H,SQy; 0) KoHIIEH-
tpupoBaunoii HCI; B) nmpu Harpe-
BaHHUH?

3.Hanummure GpopmyIbl KoM-
IJIEKCHBIX COCIMHEHUN Keme3a:
rekcannanodepparta () xamus u
rekcaranodeppara () xamus u
pacnpenenure 3JIeKTPOHbI aToMa
JKeJie3a 10 KBaHTOBBIM sSTUYEHKaM
pu 00pa30BaHUH KOMIUIEKCOB.
Kaxkue u3 3tux coequHeHuii IB-
JSI0TCS TapaMarHUTHBIMU ?

4 Kak u nouemy U3MEHSETCs Tep-
MUYecKasi yCTOMYUBOCTb U KHC-
JIOTHO-OCHOBHEIE CBOMCTBA THU-
pokcuoB B psiay: Zn(OH), —
Cd(OH), — Hg(OH)?
5.3akoHunTEe ypaBHEHHS PEaKITUii:

Cu(NGy)

KMnO,4 +
MnSQO; + HO — MnO, + ...

CocraButens: HpanoB ®.U. — n.x.H., npodeccop kadenpor EJI
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(Pamunus, unuyuanst u dondxcrocmos npenooasamens (etr))




