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NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 17 befiepHiTBaOe rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 09.03.03 IIpuxnanHas nHGOPMATHKA
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o y4eOHOMY IIJIaHy 288 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 2
ayJUTOPHBIC 3aHSITHS 119 3ager 1
caMoCTOsITeNbHAs paboTa 133
4acoB Ha KOHTPOJIb 36

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)
Kypee>) Hroro
Henens 19 18
Bun zanaruii vio | po | vio | P | vo PII

Jlexmun 17 |17 (34 |34 |51 |51
JlabopaTopHsbie 17 |17 |17 |17 |34 (34
IIpakTuyeckue 17 (17 |17 [17 |34 |34
B tom uuncne unT. 23 |23 |23 |23 (46 (46
HUrtoro ayn. 51 |51 |68 |68 |119|119
KonrakTHas pabora 51 |51 |68 |68 |119 (119
Cam. pabora 57 |57 |76 |76 |133 133
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUrtoro 108 [ 108 | 180 [ 180 | 288 | 288




IIporpammy cocraBum(u):
x.n.u., Joyenm, Hegpedosa E.B.

Pabouas mporpamma
Xumus

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yauBepcutet « MUCUCy 1o Hanpasnenuto noarorosku 09.03.03 IMpuknannas nabopmatrka (ypoBeHb OakanaBpuaTa) (MpUKas3 oT
05.03.2020 r. Ne Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noarorosku 09.03.03 IMpuknannas nabopmarnka [Ipoduis. [TpuknamgHas napopMaTHKa B TEXHUIECKUX CHCTEMAX,
09.03.03_21 TIpuxmagnas uadopmaruka [TpI[TUBTC 2020.plx , yrepskaeHHoro Yuensim coerom @T'TAOY BO HUTY "MUCuC"
B coctaBe cooTBercTByromei OITOIT BO 21.05.2020, mpoTtokon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasnenue moxrorosku 09.03.03 IIpuknaguas napopmaTrka [Ipodws. [puknanHas nHGOpMaTHKa B TEXHHYECKUX CHCTEMAX, ,
yTBepkaeHHOH YueHnsiM coBeToM @T'TAOY BO HUTY "MUCuC" 21.05.2020, mporoxon Ne 10/3r

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokoin ot 13.03.2024 r., Ne3

PyKOBOZ[I/ITeJ'IB noapasacicHus K.I1.H., JOLCHT A.B.IlIBaneBa



1. HEJIX OCBOEHUA

1.1 Ienmpro n3ydeHnss XUMUH SIBIISICTCS IPUOOPETEHNE 3HAHUH W YMEHHH, HEOOXOAUMBIX JUISl YCIICIITHOTO OCBOCHHUS
JUCIUILUIMH €CTeCTBEHHOHAYYHOTO U MPO(ECCHOHANBHOIO IIUKIJIOB U MO3BOJSIONINX PEIIaTh BOIPOCHI MOBBIIIEHHS
3¢ (HEeKTUBHOCTH IPOU3BOACTBA U KAYECTBA MPOLYKIIHH.

1.2 3agayaMyl U3yYCHUs] XUMHU SIBISIFOTCS (DOPMHUPOBAHUE COBPEMEHHBIX MPEICTABICHUIL:

1.3 | - 0 cTpoeHUM BeIIeCTBa;

1.4 | - 0 BayKHEHIIIMX CBOKMCTBAX BCIIIECTB 1 3aKOHOMEPHOCTAX UX U3MCHCHUSA B 3aBUCUMOCTH OT ITOJIOKEHUA COCTABIAIOIINX
OJICMCHTOB B Hepnonnqecxoﬁ CUCTEME,

1.5 | - o mpupoae XMMHUYECKUX PeaKkluil, IPOTEKAOMHUX IPHU MOTyUeHUH, 00pabOoTKe U IPUMEHEHUH MaTepHAaIIOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnok OII: b1.b

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeanecTByoIIee:

2.2.1 |Teopus BeposATHOCTEN U MaTeMaTHUYeCKas CTATUCTHKA

2.2.2  |Teopus cUCTEM U CUCTEMHBIN aHATIH3

2.2.3 |IloarotoBka K MpoLEAype 3alIUThI U 3aIIUTA BBITYCKHON KBATH(UKAITHOHHON paboThI

3. PE3YJIBTATBI OBYYEHUA IO JTUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

YK-1: CriocodeH ocylecTBJISITh NOUCK, KPUTHYECKHI AaHAIN3 U cMHTe3 HHGopManuu, yMeHHe aHAJIM3UPOBATh NIpouecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHUMEHSITh CHCTEMHBIIH TOIX0/ /IJIsI pellieHNs MOCTABJIEHHBIX 32124

3HaTh:

VK-1-31 3HaTb: OCHOBBI CTPOECHUS BELIECTBA, TEOPUIO AIEKTPOIUTHUUECKON TUCCOLUALUY U DIEKTPOXUMUYIECKUX IIPOLIECCOB

YMmerb:

VYK-1-Y1 YMeTh: IpOBOAUTH PACUEThl MPOAYKTOB XUMHYCCKUX PEAKLUA, 3JICKTPOIIH3a

OIIK-1: CriocodeH NpUMEHSITh eCTECTBEHHOHAYYHbIE H 001IeMH:KeHEePHbIe 3HAHUSI, METOAbI MATEMATHYECKOT0 aHAJINU3A H
MOJCJTUPOBAHNS, TEOPETUYECCKOTO U IKCIIEPUMEHTAJTBHOI0 MCCJI€I0BAHUA B HpO(l)CCCPIOHaJILHOﬁ AEeATEJIbHOCTH

YMeTh:

OIIK-1-Y1 mpou3BoaUTh XUMHYIECKHE PacyeThl 10 (GopMyaaM B ypaBHSHHSIM PEaKIIHi

YK-1: Crioco6eH ocyliecTBJISITh NOUCK, KPUTHYECKHI AaHAJIN3 U cMHTe3 HHopManuy, yMeHHe aHAJIM3UPOBATh NIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHUMEHSITh CHCTEMHBIIH TOAX0/ IJIsI pellieHNs MOCTaABJIEHHBIX 3a/1a4

Baanernb:

YK-1-B1 Bnagers: cnoco6aMu HCTIONB30BaHUS TaOOPATOPHOTO 00OPYTOBAHUS B XUMUIECKHX U 3TEKTPOXHUMUIECKHX
UCCIEIO0BaHUIX

4. CTPYKTYPA U COJEP KAHUE

Kon HaunmenoBanue pasnenos u | Cemectp | Yacos | @opmupyemble | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. BBenenue.
OCHOBHBIE 3aKOHBI 1
MOHATHA XUMHH




1.1 Xumus, Kak pasaen VK-1-31 VK-1- JI1.1
€CTECTBO3HAHUS. 3HAYCHUE Vi JI1.2J12.1
XUMHU KaK HAy4HOH OCHOBBI 2.2
MaTepHaIOBEeICHUS. 313233
OCHOBHBIC TOHATHS XUMHUH:
aTOM, MOJICKYJIa, OH, MOJIb,
aTOMHAsI MOJIEKYJISIpHAST
Macca, CIroco0bl HX
omnpezaeneHus. OCHOBHBIC
3aKOHBI XUMUH: 3aKOH
COXpaHEeHHUsI MacChl, KaK
OCHOBAa MaTEPUAIILHOTO
OaaHCca TEXHOJIOTHIECKOTO
mporiecca, 3aKoH
MOCTOSTHCTBA COCTaBa
BEI[ECTB, 3aKOH
9KBUBAJICHTOB, 3aKOH
Asoragpo. /Jlex/

1.2 CBoiicTBa OCHOBHBIX KJIACCOB YK-1-Bl J1.1 P1
coenuHeHui. /J1ab/ JI1.2J12.1

JI2.2713.1
JI3.3
213233

1.3 CaMocCTOATEIbHOE U3yIEHHE YK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM Kypce: 2.2
Ucropus pa3BuTus 212233
xumuu /Cp/

1.4 CamocTosATenbHOE U3yYCHUE YK-1-31 J.1
y4eOHOTro MaTepuaia B JI1.2J12.1
AJIEKTPOHHOM Kypce: ATOMHO- 2.2
MoJieKkynsipHoe yaenue /Cp/ 2139233

1.5 CamocTosATenbHOE H3yYeHUE YK-1-31 J.1
y4eOHOTr0 MaTepuaiia B JI1.2J12.1
ANIEKTPOHHOM Kypce:3aKoH J2.2
MMOCTOSIHCTBA COCTABA. 2132533
CocrasneHue GopMyI
OunapHbIX coenuHenuit /Cp/

1.6 CamocToATenbHOE U3yUeHUe VK-1-31 JI1.1
yueOHOro MaTepuaa B JI1.2J12.1
AJIEKTPOHHOM J12.2
kypce:Cocraienue Gpopmyn 0109233
THIPOKCUAOB U comneit /Cp/

1.7 CaMocCTOATEIbHOE U3yIEHHE VYK-1-31 YK-1- J1.1
y4eOHOTro MaTepuaa B Vi JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:IIpuMenenne 3aK0HOB 313233
ABOTaIpO 1 ra30BBIX 3aKOHOB
JUTSL peIICHUS] XUMITYECKUX
3amau /Cp/

1.8 OCHOBHBIE 3aKOHBI XUMUH. VK-1-31 YK-1- JI1.1
3aKoH SKBUBaAJICHTOB. /JIek/ Vi JI1.2J12.1

2.2
212233

1.9 OCHOBHBIE KITACCHI VK-1-31 JI1.1 P19
XUMHUYECKUX JI1.2J12.1
coemqunenui /TIp/ J2.2

212233

1.10 | 3akoH 2KBHBAJICHOB. VK-1-31 OIIK- JI1.1 P20
Pemenue pacueTHbx 1-¥1 YVK-1-V1 JI1.2J12.1
3amay /TIp/ J12.2J13.1

0103233




1.11 | 3akon skBuBasieHOB /J1ab/ YK-1-31 YK-1- J1.1 P2
Vi JI1.2J12.1
J12.2J13.1
JI3.2J13.3
212233
Paznen 2. Ctpoenue
BelllecTBA.

2.1 Crpoenue atoma. KBaHTOBBIE YK-1-31 JI1.1
qucia. ATOMHBIE OpOUTAIIH. JI1.2J12.1
Mpunun [ayns. [Ipasuio 2.2
XyHI1a ¥ TIOPSIIOK 213253
3aITOJTHEHUST aTOMHBIX
op6uraneii. [Tpunun
HauMEHbILIEH SHEepIUu.

[Tepuoanueckuit 3aKoH u
[lepuoauueckas cucrema
XUMUYECKUX JJIEMEHTOB B
CBETE TEOPUH CTPOCHUS
aToma /JIex/

2.2 Xumuyeckas CBS3b. YK-1-31 J.1
CTpoeHHe MOJIEKYII. JI1.2J12.1
[TpuunHBl 00pa3oBaHUS J12.2
xumudeckoil cesasu. Ilpupona 0109233
XUMHUUYECKOH CBS3U.

Mosekyna Bogopoia u
METOJIBI €€ omrcaHust. MeTtox
BC u rubpunm3anus
opburaneit /Jlex/

23 CaMocTOATeIbHOE U3yUYEHHE YK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM 2.2
Kypce:DIeKTPOHHbIE 013233
(hOopMyIIBI AIIEMEHTOB.

XapakTepHucTuKa J1eMeHTa
o dopmyne /Cp/

2.4 CaMocTOATEeIbHOE U3yIEHHE YK-1-31 J1.1
yueOHOro MaTepualia B JI1.2J12.1
3JIEKTPOHHOM J12.2
Kypce:3aBUCUMOCTh 012233
nonoxenus B [II1C ot
ctpoenus aroma /Cp/

2.5 CamocTosATenbHOE H3yYeHUE YK-1-31 J.1
y4eOHOT0 MaTepuaa B JI1.2712.1
9JIEKTPOHHOM 2.2
kypce:Ilepuonnueckoe 213253
M3MEHEHHE CBOMCTB BEIIECTB
B 3aBUCHMOCTH OT
nonoxxenus B I[1IC /Cp/

2.6 CamocTosATeNnbHOE U3yYCHUE YK-1-31 J.1
y4eOHOTr0 MaTepuaiia B JI1.2J12.1
3JIEKTPOHHOM J2.2
Kypce:BaneHTHOCTb. 212233
Kosanentnas csi3b /Cp/

2.7 CamocTosATenbHOE H3yYeHUE YK-1-31 J.1
yueOHOTO MaTepuana B JI1.2712.1
9JIEKTPOHHOM 2.2
Kypce:Meramueckas 213253
cBsi3b /Cp/

Paznea 3. OxkuciaurenbHo-
BOCCTAHOBHUTEJILHbIE
Npouecchl

3.1 OKHCITUTENBHO- YK-1-31 J.1 P21
BOCCTaHOBUTEIbHBIE JI1.2J12.1
peaxkuuu. YpaBHEHUs 2.2
3JIeKTpOoHHOTO Oananca. /TIp/ 212233




3.2 OKHCITUTENEHO- YK-1-31 J.1
BOCCTaHOBUTEJIbHbIE JI1.2J12.1
MPOIIECCHI B METAJUTYPTHU. J2.2
OCHOBHBIE 3aKOHOMEPHOCTH 212233
npotekanus. /Jlex/

33 CBsI3b OKUCIIUTENHHO- YK-1-31 J1.1
BOCCTaHOBUTEIBHBIX JI1.2J12.1
CIIOCOOHOCTEH 3IeMeHTa co J2.2
CTPOECHUEM aTOMa, OCHOBHBIE 212233
OKHCIIUTENN H
BoccTaHoBUTENH. /JIek/

34 OKHCITUTENBHO- VK-1-B1 J.1 P3
BOCCTaHOBUTEIIbHBIC JI1.2J12.1
peakuuu. /J1a6/ J12.2J13.1

313233

35 CamocToATenbHOE U3yYeHUE YK-1-31 J.1
yueOHOT0 MaTepuaa B JI1.2J12.1
AJICKTPOHHOM Kypce: AHaIN3 J12.2
OKHCIIUTENBHO- 213253
BOCCTAHOBUTEIBHOI
cnocoOHOoCcTH aTtoMma /Cp/

3.6 CaMocCTOATEIbHOE U3yIEHHE YK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM 2.2
kypce: Tunuansre 013233
okucuTeny. Hemeransl.

Kucnotsr. /Cp/

3.7 CamocToATenbHOE U3y4eHUE YK-1-31 J.1
yueOHOTr0 MaTepuana B JI1.2J12.1
AJIEKTPOHHOM J12.2
Kypce:OKUCIUTENbHbIE 2102233
CBOMCTBA XpOMATOB,

JIUXPOMAaTOB, a30THOM
KUcnoThl. /Cp/

3.8 CamocTosATenbHOE H3yYeHUE YK-1-31 J.1
yueOHOTr0 MaTepuaa B JI1.2712.1
JJIEKTPOHHOM 2.2
kypce: Tunuunsie 213253
BOCCTaHOBUTEH. MeTallibl,
cynbdunst, HuTpUALL. /Cp/

39 CaMocTOATEeIbHOE U3yIEHHE YK-1-31 J1.1
yueOHOro MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J12.2
Kypce:BoccraHoBUTENIBHBIE 012233
cBO¥icTBa ranoreHua0B. /Cp/

3.10 | CamocTosTenbHOE U3ydIeHUE YK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM JI2.2J13.1
Kypce:OKHUCIUTENbHO- 213233
BOCCTaHOBHUTENIbHAS
JIBOMCTBEHHOCTb. Peakunu
JHCIpOnopIroHupoBaHus. /C
p/

Paznen 4. Dnekrpoxumus

4.1 CaMocTOoATeIbHOE U3yUYEHHE YK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM Kypce:OCHOBBI 2.2
JNEKTPOXUMHUIECKUX 013233

nporieccoB. ['anbBaHUYECKUN
anekMHT /Cp/




4.2 CamocTosTensHOe U3yUeHUe VK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
Kypce:DIeKTPoIn3 KaK METOJ 313233
MOJTy4eHHs U
paduHHPOBaHUS METAIJIOB.
Pacuer maccel 1 06beMa
HIPOIYKTOB IeKTponu3a. /Cp/
4.3 DNEKTPOXUMUYECKUE VYK-1-31 OIIK- J.1 P22
MPOLIECCHI: KOPPO3US 1-¥1 VK-1-V1 JI1.2J12.1
METaJIJIOB, TaJIbBAaHHYCCKUI J2.2
AJIEMEHT, JEKTPOJIU3. D152 53
[IPuMeneHre JaHHBIX
MPOIIECCBO B
Mmetaiuryprud. /TIp/
4.4 PactBops! 1 pacTBOpeHue. VYK-1-31 YK-1- | JI1.1JI1.2
OO01ue 3aKOHOMEPHOCTH Vi JI1.3J12.1
(DU3UKO-XUMHYECKOTO JI2.2J13.3
IIpolecca pacTBOPEHUs 019233
BenecTB. MI3menenue
CBOMCTB pacTBOpoB. Pacuer
KOHIEHTpaui
pactBopoB. /JIex/
4.5 DNEeKTPOJH3 B pacTBOPax VK-1-Y1 VK-1 J1.1 P4
AJIEKTPOJIUTOB. -B1 JI1.2J12.1
INanbpBaHuyUECKUE MPOLIECCHIL. JI2.2713.1
Koppo3us. /J1a6/ J3.3
212233
Pazgen 5. PacTtBopbl
5.1 PactBopsl. Pacuer OIIK-1-Y1 YK J1.1 P23
KOHIEHTpalui -1-¥1 YK-1-B1 JI1.2J12.1
pactBopos. /IIp/ 2.2
212233
5.2 CsoiictBa pactBopos. /ITp/ VYK-1-31 OIIK- J.1 P24
1-¥1 VK-1-V1 JI1.2J12.1
J2.2
213233
53 Peakiuu noHHOTO OOMEHA. YK-1-31 J1.1 P25
I'uaponus coneid, BnuseHue JI1.2J12.1
HMOHOB METAJUIOB Ha J12.2
n3meHenue pH 313233
pactBopa. /IIp/
5.4 [IpuroTtoBnenue pacTBopa YK-1-¥1 VK-1 J.1 P5
3aJJaHHOM -B1 JI1.2J12.1
KoHIueHTparyu /J1ad/ JI2.2J13.1
JI3.3
2102233
5.5 I'maponus cosneit /J1a6/ VK-1-Bl J1.1 P6
JI1.2712.1
JI2.2713.1
JI3.3

01090233




5.6

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3NIEKTPOHHOM Kypce:Oomume
CBOWCTBA PaCTBOPOB.
PactBopb! Kak MHOTO
KOMITOHEHTHBIE CHCTEMBI.
PactBopurens u
PacTBOPsIEMOE BELIECTBO.
PactBOpuMOCTB.
Haceiennsie u
HEHACHIICHHBIE,
HepeCHIIIEeHHBIE,
paz0aBiIeHHbIC U
KOHIICHTPHPOBAaHHbIC
pacTBopsl. B3aumozelicteue
PacTBOPEHHOTO BELIECTBA U
pactBopuTens. /Cp/

YK-1-31 YK-1-
v1

J1.1
JI1.2J12.1
2.2
012233

5.7

CaMOCTOSTEIBHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM
Kypce:PacTBopbt
JIIEKTPOIIUTOB.
DNEeKTPOIUTUYECKAs
JUCCOLHALS PACTBOPEHHBIX
BelecTB. Teopus
JIEKTPOIUTUYECKON
nqucconuanuy. Koncranra n
CTEIICHB TUCCOLUAIIIH
€1a00T0 IEKTPOIUTA. 3aKOH
pa36aenenus OcBanbaa. /Cp/

YK-1-31

J1.1
JI1.2J12.1
2.2
01030233

5.8

CaMocTOATEeIbHOE U3yIEHHE
y4eOHOTO MaTepHaia B
JIEKTPOHHOM
Kypce:PacTBOpBI CUIBHBIX
anexTposnnToB. Kaxkymasics
CTEICHb TUCCOLUAIIIH
CHIIBHOTO DJICKTPOJIUTA.
WonHoe npousBeaeHne BOBI.
Bonoponusrii u
TUPOKCUIIBHBIN II0Ka3aTeNu.
WNnnukaTopel. Metoabt
onpeneneHus: pH.
ITpounssenenue
pactBopumocTi. OOMEHHBIE
peakuuu B pacTBOpax.
I'upponus coneii. Koncranra
U CTEIEHb TUAPOIIN3a.
Bydepnsie pactopsr. /Cp/

VK-1-31

1.1
JI1.2J12.1
J2.2
013233

Pasgen 6. O0mmue
3aKOHOMEPHOCTH
XHMHYEeCKHX MPOLECCOB.

6.1

3aKOHOMEPHOCTU NIPOTEKAHUS
MPOILIECCBO B MPUPOJIE.
MEPBBII U BTOPOIl 3aKOHBI
TEepPMOANHAMUKH. DHEPTHs
I'mb6ca. Xumuaeckoe
paBHoBecue. /JIex/

VK-1-31 VK-1-
v1

J1.1
JI1.2J12.1
2.2
01030233

6.2

OCHOBBI TEPMOXHUMHH.
Pacuer TennmoBeIx 3 dexToB
peaxruid. /IIp/

VK-1-31 OIIK-
1-¥1 VK-1-V1

J1.1
JI1.2J12.1
2.2
013233

P26

6.3

XHUMHYECKOEe PAaBHOBECHE.
CMeleHne XUMHYECKOT0
paBHOBecus B cucteme. /I1p/

VK-1-31 OIIK-
1-V1

J1.1
JI1.2J12.1
J2.2
013233

P27




6.4 W3mepenue TemnoBoro OIIK-1-Y1 YK J1.1 P7
addeKTa peakiuu -1-Y1 YK-1-Bl1 JI1.2J12.1
HeWTpanu3annu /J1ad/ J12.2J13.1

J3.3
313233

6.5 Nzydenue ckopoctu VK-1-B1 J.1 P8
XUMHUYECKON peakluu U JI1.2J12.1
(hakTOpPOB, BIHMIOMNX Ha JI2.2713.1
Hee /J1a6/ JI3.3

313233

6.6 CamMocToATenbHOE H3yYEeHUE YK-1-31 J.1
y4eOHOTr0 MaTepuaa B JI1.2712.1
3NIEKTPOHHOM Kypce: OCHOBBI 2.2
tepmoxumun. /Cp/ 2139233

6.7 CamocTosATenbHOE U3yYCHUE YK-1-31 YK-1- J.1
y4eOHOTro MaTepuaa B Y1 JI1.2J12.1
3JIEKTPOHHOM JI2.2713.1
Kypce:OnpeneneHue 213253
3aBHCHMOCTH CKOPOCTH
PEaKIiK OT KOHIIEHTPAINN H
Temrneparypbl. CMeleHue
paBHoBecus. /Cp/

6.8 CamMocTosATenbHOE H3yYeHUE YK-1-31 YK-1- J.1
yueOHOTO MaTepuana B Vi JI1.2712.1
3NIEKTPOHHOM Kypce:3aKoH 2.2
I'ecca. Pacuersl TemnoBbIx 2102233
s dexToB peakmyid. /Cp/

6.9 CamocToATenbHOE U3yYeHUE YK-1-31 YK-1- J.1
yueOHOTr0 MaTepuana B Vi JI1.2J12.1
AJIEKTPOHHOM Kypce:BTtopoe J12.2
Hayajuio TEPMOJUHAMUKH. 012233
[MonsTHE 00 HTpOIHH.

W3menenue sHTpONUYU Npu
(ha30BBIX U XUMHUYECKHX
npespamenusax. /Cp/

6.10 | CamocrosiTenpHOE U3ydECHHE YK-1-31 J.1
yueOHOro MaTepuaa B JI1.2J12.1
AJIEKTPOHHOM J12.2
Kkypce:CaMOonpou3BOJIbLHOE 0102233
IIPOTEKAHUE PEAKLIU.

Oueprus ['m66ca. Ponb
SHTAJIBITUHHOTO U
SHTPONUHHOTO (haKTOPOB B
OMpeCICHUN HATIPABICHUS
nporiecca. /Cp/

6.11 [ CamocrosiTenpHOE U3yUECHHE YK-1-31 JIT.1JI1.2
y4eOHOTO MaTepraia B JI1.3J12.1
3NIEKTPOHHOM Kypce: OCHOBBI 2.2
XUMUYECKOH KHHETUKH. 212233

CKOpOCTh XUMHUIECKON
peaxiuy 1 (haKTOpHI ee
OIIpEeAENAIOINE.
3aBUCHMOCTb CKOPOCTH
PEaKIiH OT KOHIIEHTPAIHN
pearenroB. Kuneruueckoe
YpaBHEHUE PEaKIIHU.
[IpaBuno Baur-T'odda.
KoncranTa ckopoctu
peakuuu. DHeprust
axtuBanuu. Katanus u
Katanu3atopsl. /Jlex/




6.12 | CamocTosTENBEHOE H3ydIEHHE YK-1-31 YK-1- J1.1
y4eOHOTr0 MaTepuaa B Vi JI1.2J12.1
3JIEKTPOHHOM J2.2
Kypce: XuMHIeckoe 313233
paBHOBecue. OOpaTUMble U
HeoOpaTHMBIC XHUMHYECKUE
peakuuu. Koncranra
XHUMUYECKOTO PAaBHOBECHUS H
ee CBs3b ¢ dHeprueit ['mboca.

CMerieHre XUMHIECKOTO
PaBHOBECHS IIPU M3MEHEHUU
yenosuil. [punuun Jle-
[atense. /Cp/
6.13 /KonTp.pab./ OIIK-1-Y1 YK J1.1 KM3
-1-31 YK-1-V1 JI1.2J12.1
2.2
2102233
6.14 /3aqét/ OIIK-1-Y1 VK J1.1 KMI
-1-31 YK-1-V1 JI1.2712.1
2.2
212233
Pa3gen 7. OcHoBBI
KOOPAMHAIMOHHOWH XUMHUHU

7.1 Xapakrepuctuka YK-1-31 JI1.1
KOOPAWHAIIMOHHBIX JI1.2J12.1
COCIIMHEHHH, UX MOJy4eHHE, J2.2
KIIaccupuKarms. 313233
Kommrexkcoobpa3oBatens u
nurasapl. Buemnss u
BHYTPEHHSIS
KOOPIWHAIIMOHHKIE CQEpPHI.

Koopaunanuonnoe uucio,
3aBUCUMOCTb
KOOPJWHAIIMOHHOTO YKCIIa OT
3apsjia u paguyca
KOMILJIEKCOO0Pa30oBaTesl.
PaBHOBecus B pacTBOpax
KOOPIWHAIIMOHHBIX
coenquuennii. Koncranra
HeycTouuBOCTH. /JIek/

7.2 CamocTosATenbHOE U3yYeHUE YK-1-31 YK-1- J.1
yueOHOTr0 MaTepuaa B Vi JI1.2712.1
JJIEKTPOHHOM 2.2
kypce:Homenknatypa 213253
KOOPIWHAIIMOHHBIX

coenuHeHuit. KBaHTOBO-
MEXaHHYECKHE METOIBI
TPAKTOBKH XMMHUYECKOU
CBSI3H B KOMITJICKCHBIX
coequHeHusIX. MetoJ
BaJICHTHBIX cBsi3e. [ToHsaTue
0 TEOPUHU KPUCTAJUIMYECKOTO
nosst. CrieKTpOXUMHUYECKUH
psn nuranioB. M3omerpus
KOOPUHAIIMOHHBIX
COCIMHCHUH. 3HAUCHHUE 1
MIPUMEHEHUE
KOOPIUHAIIMOHHBIX
COEIMHEHUH B HayKe U
texuuke /Cp/




7.3 CamocTosTensHOe U3yUeHUe VK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:ITomyaenne 313233
KOMIUIEKCHBIX COEIUHEHUH.

CBoiicTBa KOMIUIEKCHBIX
coequnaeHmi. /Cp/

7.4 CamocToATenbHOE U3yYeHUE YK-1-31 YK-1- J.1
yueOHOro MaTepuaa B Vi JI1.2J12.1
AJIEKTPOHHOM J12.2
kypce:CocTaBienue Gpopmymn 0102233
KOOPAWHAIIMOHHBIX
coenunenuii. Pacuer
KOHCTaHTBI
HecroikocTH. /Cp/

7.5 CaMoCTOSATEIbHOE U3yICHHE VYK-1-31 YK-1- J1.1
yueOHOro MaTepuaa B Vi JI1.2J12.1
3JIEKTPOHHOM Kypce:MeTo J2.2
KOMILIEKCOHOMETPUUECKOTO 019233
tutpoBanus /Cp/

7.6 KomruiekcHblie comnu. OIIK-1-Y1 VK J.1 P28
Howmenkuarypa, -1-31 YK-1-VY1 JI1.2J12.1
oOpa3oBaHue, pa3pynieHue J2.2
KOMILJIEKCHBIX COJIEH. 212233
3HayeHue B
Mmetayurypruu /TIp/

7.7 KommtekcHbie 1 qBOHBIC YK-1-31 JI1.1 P9
comu. CBoiicTBa JI1.2J12.1
coenuHeHui. /J1ab/ J12.2J13.1

JI3.2JI3.3
313233
Pasnea 8. Ctpoenue u
CBOIiCTBAa HEMETAJLJIOB P-
3J1eMeHTOB.

8.1 CamocTosATenbHOE H3yYeHUE YK-1-31 J.1
yueOHOTr0 MaTepuana B JI1.2J12.1
9JIEKTPOHHOM 2.2
kypce:ITonrpymnmna remus. 213253
O0mas xapakTepucTHKa
anemeHToB. Haxoxnenue B
MPUPOZE, METOIbI MTOTYYESHUS
COeTMHEHHS OJIaropoIHBIX
ra3oB. IIpaktuueckoe
MpUMEHEHHUE OJIarOpOTHBIX
razoB. /Cp/

8.2 Bonopoun. I[Tonoxenue B YK-1-31 J.1
MIEPUOANYECKOM crucTeme, JI1.2J12.1
00Iast XapaKTepHCTHKA, 2.2
n3otornel. JlJaboparopHsle u 213253

MPOMBIIIJICHHBIE METOIBI
nonydeHus. Ousnyeckue u
XMMHUUYECKHE CBOWCTBA.
I'unpunel, ux
KItaccu(pUKaIus, CiocoObI
IOJIy4€HHs U CBOICTBA.
OO011as xapakTepucTHKa
BOJIOPOJIHBIX COECAMHEHUH
HeMmeTauoB. [Ipumenenue
Bozopona. /Jlex/




8.3 T"anorensr. O0Omas VK-1-31 JI1.1
XapaKTEepPUCTHKA, MOJTyYeHHE, JI1.2J12.1
(u3nUecKre 1 XUMUIECKHe 2.2
cBoiictBa. CoennHeHNE 313233
TaJOreHoOB C BOAOPOIOM,

MOJy4YEHHE, CBOHCTBA.
IImaBuKOBas KUCIIOTA,
XJIOPOBOAOPOIHAS,
OpoMoBOOpOIHAS U
MOJOBOIOPOIHAS KHCIOTHI.
lanorenuner. /Jlex/

8.4 CaMocTOATeIbHOE U3yIEHHE YK-1-31 J1.1
yueOHOro MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:CpaBHEHUE COBHCTB 012233
OKHCIIUTENbHO-

BOCCTaHOBHUTEIIEHBIX
KHCIIOPOI0CO ICPIKATIIIX
KHCIIOT ranorenos. /Cp/

8.5 CaMocTOATeIbHOE U3yIEHHE YK-1-31 J1.1
y4eOHOTro MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
Kypce:B3anmoneiicTeue 313233
raJoreHoOB ¢ PaCTBOPaMHU
miesao4el 1 BOROM.

CoenuHeHue rajoreHoB ¢
kucinoporom. Propun
KHCIIOPOJIa, OKCHIBI XJIOPa,
Opoma, noa.
Kucnoponconepxamue
KucaoThl. [Ipumenenue
rayioreHoB. /Cp/

8.6 CaoiicTBa ammementoB VII A OIIK-1-Y1 YK JI1.1 P29
TPYIIBI U UX -1-31 VK-1-V1 JI1.2J12.1
coenqunenwui /IIp/ J12.2

313233

8.7 CaoticTBa 3remenToB VII A VK-1-B1 J.1 P10
TPYIIIBI U UX JI1.2712.1
coenuuenuii /J1ad/ J12.2J13.2

313233

8.8 Kucnopon. O6mas YK-1-31 J1.1
XapaKTEepUCTUKA, CTPOCHUE JI1.2J12.1
MOJIEKyYI, Ta0OpaTOPHBIE U 2.2
MIPOMBIIIIJICHHBIE CITOCOOBI 213253
MONTydeHUsI, PUIUICCKUE U
XHUMHUYeCKue cBorcTBa. O30H,
€ro MoJIy4eHHe, CTPOCHUE
MOJICKYII, CBOWCTBA H
npumeHenue. /JIex/

8.9 Bona. ®usnyeckue cBoicTBa, YK-1-31 J.1
JgarpaMma COCTOSIHUSA, JI1.2J12.1
XMMUYECKUE CBOMCTRA. 2.2
Kpucramnorunparsl, ux 0102233

CTpPOEHHE U UX CBOICTBA.
Croco0bI OYHUCTKH BOJEL.
Ilepoxcun Bogopoaa,
CTpOEHUE, TIOJTyUCHHUE,
CBOMCTBA,

npuMeHenue. /JIex/




8.10 | Cepa. Obmas VK-1-31 J1.1
XapaKTepPHUCTHKA, JI1.2J12.1
Hax0XJIeHHE B PUPOJIE, J12.2
crocoObI OTYUSHHS, D152 53
(uznyeckue U XUMHUYECKHE
cBoiictBa. CepoBoIOpoOs,

CyNbGhUIB, TOTHCYITBOHIHL.
CoenuHeHHue cepsl ¢
KHCJIOPOJIOM: OKCHIBI,
KHCIIOPOIOCOIepIKaIINe
KHCIIOTHI (CepHUCTAsS
KHUCIIOTA, CEpPHAs KUCIIOTA,
JicepHast KUCIIOTa,
THOCEpHas KHCIIOTA,
MEPOKCOKUCIIOTHI CEPBI), UX
coxu. [IpumeHeHue cepel U ee
coenuHeHm. /JIex/

8.11 CBolicTBa cepsl U ee VK-1-B1 JI1.1 P11
coenuneHui /J1a6/ JI1.2J12.1

J12.2J13.2
313233

8.12 | CamocTosiTenbHOE U3y4YEeHUE YK-1-31 JI1.1
yueOHOTro MaTepuana B JI1.2J12.1
3JIEKTPOHHOM 2.2
kypce:Crocoobt 212233
MIPOMBITIIIICHHOTO
MIPOU3BOJICTBA CEPHOM
KHUCIIOTHI. €€ IPUMCHCHHUE B
HapoIHOM Xo3sicTBe. /Cp/

8.13 | CamocTosTenbHOE U3yYeHUE YK-1-31 J.1
yueOHOTr0 MaTepuana B JI1.2J12.1
aeKTpoHHOM Kypce:CelleH, J12.2
TeJUTyp ¥ moJoHui. Obmas 012233
XapaKTEPUCTHKA DIIEMEHTOB,

HAXO0X[ICHUE B IPHUPOJIC,
(u3MuecKre 1 XUMUYECKHE
cBolicTBa. BonoponHsie
COeIMHEHHS CeleHa U
temrypa. CeneHupl 1
Terurypuabl. OKCHABI celieHa
U TeJypa.
Kucnoponoconepxarue
KHCIIOTHI CeJIeHa ¥ TeIJUTypa.
IIpumenenue cenena u
temnypa. /Cp/

8.14 | CgpoiicTBa 3memeHTOoB VI A OIIK-1-Y1 VK J.1 P30
TPYIIIBI U UX -1-31 YK-1-VY1 JI1.2J12.1
coemunenwi /TTp/ JI2.2J713.2

213233

8.15 [ CsoiictBa anemenToB VI A VK-1-Bl J1.1 P12
TPYIIIBI U UX JI1.2J12.1
coenuHeHni /J1a6/ JI2.2J13.2

313233

8.16 | Azor. Obmas YK-1-31 J1.1
XapaKTepUCTHUKA JICMCHTA, JI1.2J12.1
Hax0XJ/ICHUE B MPUPOJIE, J12.2
CrocoOBI TIOTY4eHHUS a30Ta, 212233

(uznveckue U XUMHUUECKHE
cBoiicTBa. CoelMHEHUS a30Ta
C BOJJOPOJIOM, CIIOCOOBI
HONTy4IeHHs, PU3NIECKHE U
XUMHYECKUE

cBoiictBa. /Jlex/




8.17 | CamocTosITeNpHOE U3yUCHUE VK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:CoenuHeHHE a30Ta C 313233
kucinopoaom. OKCHIIBI a30Ta,

KHCIIOPOIOCOIepKaIINe
KHCIIOTHI a30Ta, UX
nosydeHue u coiictea. Conu
KHCJIOPOI0COICPIKAIIINX
KHCIOT a3oTa. [I[pumenenue
a30Ta U ero

coequnenuii. /Cp/

8.18 [ CamocrosTenbHoe U3ydueHHEe YK-1-31 J1.1
y4eOHOTr0 MaTepuaiia B JI1.2J12.1
ANEeKTpOHHOM Kypce:Docdop. 2.2
OO01as xapakTepucTUKa 212233
JJIeMEHTa, HAXOXKJCHUE B
npupoze. AJUIOTPOIIHbIE
Moaudukanuu gocdopa.

CrniocoObl osry4eHust
dbochopa. Pusnieckue u
XUMHUYECKHE CBOMCTBA
tdhocdopa. Bogopoansie
coeaunenus pocdopa.
®Dochumsr metaios. /Cp/

8.19 | CamocTosTenbHOE U3yYeHHE YK-1-31 J.1
y4eOHOr0 MaTepHana B JI1.2J12.1
AJIEKTPOHHOM J12.2
kypce:Kuciaopoansie 0109233
coenuneHus pocdopa.

Kucnoponocoaepxkarue
KHCIIOTHI pocdopa.
®ocdarsl. [Ipumenenue
tocdopa u ero
coeaunenui. /Cp/

8.20 | CgoiicTBa 3memeHTOB V A OIIK-1-Y1 VK J.1 P31
TPYIIIBI U UX -1-31 YVK-1-V1 JI1.2J12.1
coemunenwui /ITp/ JI2.2J13.2

313233

8.21 |CgoiicTBa 3memMeHTOB V A VK-1-Bl1 J.1 P13
TPYIIIBI U HX JI1.2712.1
coenunueHui /J1a6/ JI2.2J13.2

313233

8.22 | VYrnepon. Obmas YK-1-31 J.1
XapaKTepUCTHKA JIEMEHTA, JI1.2J12.1
HaXO0XACHUE B IIPUPOJE. 2.2
AoTponHble MOIUBUKAIIMN 215253

yriaepona. CriocoObl
MOTyqeHUsI, GUIUIECKUE U
XHMHYECKHE CBOMCTRA.
BonoponHsie coequHeHus,
KHCJIOPOJIHBIC COSTUHEHUS,
KHCIIOPOI0OCOAEpIKAIINE
KHUCJIOTBI M HX COJIH.
[Ipumenenue yriepona u ero
coenuHenwuii. /Jlex/




8.23 | CamocTosITeNpHOE U3yUCHUE VK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:Kpemunii. O6mas 313233
XapaKTepHCTHKA DIICMCHTA,

HaXOXIICHUE B IPUPOJIC.
AoTpOITHBIE MOAN(UKAIIIH
kpemHHs. Crioco0B
HOJNTy4YCHHs, PU3NICCKHE U
XUMHUYECKHE CBOMCTBA.
Bonoponusie coenuHenus,
KUCIIOPOJHBIC COCAUHCHUS,
KHCIIOPOIOCOIepIKAIINe
KHCJIOTHI M KX COJIH.
IIpuMeHeHuE KPEMHUS U €r0
coenunenui. /Cp/

8.24 [CsoiicTBa snemeHTOB [V A VYK-1-31 VK-1- J1.1 P32
TPYIIBI U UX Vi JI1.2J12.1
coenunenwui /ITp/ JI2.2J13.2

313233

8.25 [ CsoiicTBa snemeHTOB [V A VK-1-Bl J1.1 P14
TPYIIIBI U HX JI1.2J12.1
coeauneHwnii /J1ab/ JI2.2J13.2

313233
Paznen 9. Ctpoenue u
CBOICTBA METAJLJIOB S-
3J1€eMEeHTOB.

9.1 OO0mas xapakTepucTuKa YK-1-31 J1.1
MetasuoB. Ilonoxenue B JI1.2J12.1
[ICXD, crpoenue aroma, J2.2
MeTaJlJIN4ecKas CBA3b. 019233
OOIIHOCTD U pa3HUIlA
cBOHCTB. /JIex/

9.2 [Moarpynmna nutus. O6mas YK-1-31 J.1
XapaKTEpUCTUKA HJIEMEHTOB. JI1.2J12.1
Haxoxnenue B npupoze, J2.2
METO/IbI ITOJTYYCHHSI 215253
COCIIMHEHHUS NIETIOTHBIX
MeTtainos. [Ipaktuueckoe
MPUMEHCHUE IIETOYHBIX
MetayuioB. /JIex/

9.3 CoiictBa s- Metasuios. /TIp/ VYK-1-31 YK-1- J1.1 P33

Vi JI1.2712.1
J12.2J13.2
313233

9.4 CamMocTosATenbHOE H3yYeHUE YK-1-31 J.1
y4eOHOTr0 MaTepuaa B JI1.2712.1
JJIEKTPOHHOM 2.2
kypce:Iloarpyrma 6epusus. 213253
[Tonoxenue B
NEPUOJUUYECKON CUCTEME,
o011as XapaKTepUCTHKa,

METOJIBI ITOTTYYCHUS.

du3nuecKre 1 XUMHIESCKHE

cBoiictBa. OKCHIBI,

THIPOKCHUJIBL, HX

KI1accu(UKaIHs, CIOCOOBI

[OJIy4€HMs U CBOICTBA.

[Ipumenenue

IIEITOYHO3EMEIBEHBIX

metasios /Cp/

9.5 CgoticTBa s-meTajuios. /J1a6/ VK-1-B1 JI1.1 P15

JI1.2J12.1
J12.2J13.2

01030233




Pa3gen 10. Ctpoenue u
CBOJCTBA METAJLJIOB P-
3J1eMEeHTOB

10.1 | Amromuaui. O06mas YK-1-31 YK-1- J.1 P34
XapaKTEePHCTUKA, [I0JIy4CHHE, v1 JI1.2J12.1
(busnvIecKre U XUMHUYECKHE JI2.2J13.2
cBoiicTBa. OKCHI, THIPOKCHU]I, 2192 33
COJIM aTFOMUHUSL.

[Ipumenenue amoMuHus U
ero coemunenuit. /T1p/

10.2 | CamocrosiTensHOE U3yUCHHE YK-1-31 J.1
y4eOHOTr0 MaTepuaa B JI1.2712.1
3JIEKTPOHHOM Kypce:I'ammii, 2.2
uHAUH, Tamuui. O0mas 215253
XapaKTEePUCTHKA IEMEHTOB.

Haxoxnenue B npupoze,
crocoObl MOTYYEHHUS,
(u3MuecKre U XUMUYECKHE
cBoiicTBa. CoeTuHEeHUs
TaJUTHS, UHIUS, TAJUTAS U UX
npumenenue. /Cp/

10.3 | OnoBo, cBuHen. O6mas YK-1-31 J.1
XapaKTEpUCTUKA IJIEMEHTOB, JI1.2J12.1
crocoObI OTYUSHHS, 2.2
(busnvIecKre U XUMHUYECKHE 213253
cBoticTBa. OKCHUIBI,
runpokcuabl. [Ipumenenme
0710Ba, cBUHIIA. /JIek/

10.4 | CamocTosTEeNbHOE N3YyIEHUE YK-1-31 J.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTpPOHHOM Kypce:Mcropus 2.2
pa3BUTHS METALLyPrHH. 213233
[Tonmydenue onoBa, MeaH,
amromuaust. /Cp/

10.5 [ CsoiicTBa p- VK-1-B1 JI1.1 P16
anemeHToB /J1a6/ JI1.2J12.1

JI2.2J13.2
313233
Pa3gen 11. Ctpoenue u
cBoiicTBa MeTas10B d-
3J1€eMeHTOB.

11.1 | CamocrosTensHOE U3yYCHHE YK-1-31 J.1
y4eOHOTr0 MaTepuaiia B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:[loarpynmna ckanaus. 212233
OO011as xapakTepucTHKa
JJIEMEHTOB, HAXO0XICHHE B
MPUPOZE U MOTyIeHHE.

OKcuibl, THAPOKCHUIBL.
IIpumMeHneHue 351€eMEHTOB
noarpynmsl ckaaaus. /Cp/

11.2 | CamocTosTeNbHOE N3yIECHUE YK-1-31 J1.1
yueOHOro MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J12.2
kypce:Iloarpynmna turana. 0109233

OO1mas xapakTepucTuKa
9JIEMEHTOB, HAXOXK/ICHHC B
HPHUPOJIE U MOTyICHHE.
Oxcuibl, THAPOKCHUBL.
[TpumeHeHUe 2IEMEHTOB
noarpynmel TuTana. /Cp/




11.3 | CamocTosATeIbHOE H3yUECHHUE VK-1-31 J1.1
y4eOHOTr0 MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:ITonrpynmna Banagus. 313233
OO01as xapakTepucTUKa
3JIEMEHTOB, HAXOXICHHUE B
MPUPOJIE U MTOyICHHE.

OKcuIbl, THAPOKCHIBL.
[Ipumenenue 3;1€eMEHTOB
noarpynmsl Banagus. /Cp/

11.4 |Iloxmrpymma xpoma. O0mas YK-1-31 J1.1
XapaKTEPUCTUKA 3JIEMEHTOB, JI1.2J12.1
HaX0XJICHUE B IPUPOAC U J12.2
nosydeHue. OKcusl, 2102233
runpokcuabl. [Ipumenenne
9JIEMEHTOB MOATPYIIIbI
xpoma. /JIex/

11.5 | CgoiicTBa Xpoma U €ro VK-1-B1 J.1 P17
coenuHeHu# /J1a6/ JI1.2J12.1

JI2.2J13.2
212233

11.6 | Iloarpynmna Maprasua. YK-1-31 J.1
OO0mas xapaKTepucTuKa JI1.2J12.1
3JIEMEHTOB, HaXO0X/ICHHE B 2.2
MIPUPOJIC U MOTyYEHHE. 213253
OKCHJIBI, THIPOKCHIBL.

IIpumMeHneHue 311€MEHTOB
MOATpyNnbl Mapranua. /JIex/

11.7 | Meramisl cemeiicTBa xene3a. YK-1-31 J.1
OO01as xapakTepucTHKa JI1.2J12.1
3JIEMEHTOB, HaXOXK/ICHUE B J2.2
IIPUPOZE U NOJyYEHHE. 213233
Uyryn u cranb. OKCusl,

TUIPOKCHJIBI, COSIHMHEHHS
METaJIOB CEMEICTBA JXKene3a.
[IpumeHeHue METaIOB U UX
coenuHeHHH. /Jlex/

11.8 | CpoticTBa MeTamIoB VK-1-B1 JI1.1 P18
ceMeiicTBa xene3a U ux JI1.2J12.1
coenuueHuit /J1a6/ J12.2J13.2

2102233

11.9 | CamocrosTensHOE U3yUCHHE YK-1-31 J.1
y4eOHOT0 MaTepuaa B JI1.2712.1
9JIEKTPOHHOM 2.2
Kypce:Merasuibl ceMelcTBa 213253
ratuHbl. O0mas
XapaKTepUCTUKA DJIEMEHTOB,

HaXOXJEHUE B IPUPOAE U
nonydeHue. OKCUIbI,
TUIPOKCHUJIBI, COSIMHEHHS
METaJIJIOB ceMeiicTBa
miatussl. [Ipumenenue
METaJLIOB U UX
coenqunenwui. /Cp/

11.10 |Hoarpynma memu. O6mas YK-1-31 J1.1
XapaKTepPUCTHUKA SJICMCHTOB, JI1.2J12.1
HaXO0XJICHUE B IPUPOAC U 2.2
nonydeHue. OKcuasl, 012233

ruapokcuasl. [Ipumenenue
3JIEMEHTOB IMOATPYIIITBI
meau. /Jlex/




11.11 | Hoarpynma menu. 2 VK-1-31 VK-1- JI1.1 P35
OCOOCHHOCTH XUMHYECKUX Vi JI1.2J12.1
CBOWCTB Me/IH, cepedpa 1 J2.2
30J10Ta. 3HAUYEHHE ITUX 212233
METAaJJIOB B
npomMsmuieHHocTH. /I1p/
11.12 | Toarpymma muaKa. Obmas 6 YK-1-31 J1.1
XapaKTEpUCTUKA JIEMEHTOB, JI1.2J12.1
HaXOXXJCHUE B IPUPOLAE U J12.2
nosryderue. OKCUbI, 215253
THIpOKCHUIBL. [IpuMeHeHne
9JIEMEHTOB MO PYIIITBI
uuaka. /Cp/
11.13 | CoiicTBa IIMHKA U €TI0 1 VYK-1-31 VK-1- J1.1 P36
coenuHeHn. OCHOBBI Vi JI1.2J12.1
BeTHOI Metaitypruu. /Tp/ JI2.2J13.2
212233
11.14 | Pa3BuTHE JOMEHHOTO 2 VK-1-31 JI1.1
IIPOU3BOJICTBA B JI1.2J12.1
HoBotpourike. JlomeHHbII J2.2
Mpoliecc MPOU3BOACTBA 2152023
qyryHa. /JIex/
Paznen 12. 5. Ctpoenne u
CBOlCTBa MeTaJLIOB f-
3J1€eMeHTOB.
12.1 | CamocTosTenbHOe U3ydeHne 3 YK-1-31 J1.1
y4eOHOTro MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:Jlantanonasr. O0mas 2103233
XapaKTepUCTUKA 3JIEMEHTOB,
HaXOXJICHUE B IPUPOC U
nosryyerure. OKCubl,
ruapokcuasl. [Ipumenenue
JIAaHTAHUJIOB. AKTUHOU/IBI.
O0mas xapakTepucTHKa
9JIEMEHTOB, HAXOXICHHE B
MIPUPOJE U MOJTyYeHHE.
OKCHJIBI, THIPOKCHIBL.
ITpumenenue
akTuHOUAO0B. /Cp/
12.2 | Penko3eMenbHbBIC METAJLIBI. 2 YK-1-31 J.1
HaxXO0XJICHHE B IIPUPOJIE. JI1.2J12.1
ITpumenenue B 2.2
IIPOMBIIIIEHHOCTH. BiusHue 213233
puUMecei peiko3eMeIbHbIX
METAaJIOB Ha CBOMCTBa
craneii u craBoB /JIex/
12.3 /KonTtp.pab./ 0 OIIK-1-Y1 YK J1.1 KM4
-1-31 YK-1-V1 JI1.2J12.1
2.2
212233
12.4 /Ox3amen/ 36 OIIK-1-Y1 YK J1.1 KM2
-1-31 YK-1-V1 JI1.2J12.1
2.2
212233
5. ®OHJ OHEHOYHbBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASI padoTa, TecT, KOJJIOKBUYM, IK3aMeH M T.I1), BONPOCHI A5
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KouTponsHoe E[dioffﬂeMHe B
KM MEpOTpUATHE ZMKATOPB OTIPOCHI JJIs1 TIOATOTOBKH
KOMITETeHIIN I
KM1 3auer YK-1-31;YK-1- 1. Xumus, KaKk paszien eCTeCTBO3HAHU. 3HaAYCHHE XUMHUU KaK HayqdHOU
VI1;0IIK-1-V1 OCHOBBI MaTE€PHAIIOBEIC-HHUS.




OCHOBHBIE TOHATHS XUMUHU: aTOM, MOJIEKYIIa, HOH, MOJIb, AaTOMHAsI
MOJIEKYJISIpHAs Macca, CII0COOBI

ux onpeneneHus. OCHOBHbIE 3aKOHBI XUMHHU: 3aKOH COXPaHEHHUSI MACCHI,
KaK OCHOBA MaTepHaIb-HOTO

OanaHca TEXHOJIOTMYECKOro MPOoIIecca, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH 9KBUBAJICH-TOB,

3aK0H ABOTazpo.

2. Crpoenne atoma. Macca 1 SHeprus B MaTepUAIIbEHOM MHpeE.
DneMeHTapHble YaCTHUIIbI U TOJISL.

Macca, 3apsia, ClIMH U Jpyrue CBOMCTBA AJIEMEHTApHBIX BEILECTB. Sapo
U 3JIEKTPOHHASA 000JI0UKa.

KBanToBble uncna. BoaHoBas pyHKUMS U 9IEKTPOHHAS IUIOTHOCTH B
aToMe. ATOMHBIE OpOHTAITH.

IMpuanmm [Mayns. EMkocTs 35meKTpoHHBIX o6oo4uek. [Tpasmno XyHna u
HOPSAIOK 3aIIOTHEHUS

aTOMHBIX opOuTaeil. [TpuHIKMI HauMEHbIIIEH YHEPTHH.

3. CrpoeHHe 3JIEKTPOHHBIX 000I0UeK aTOMOB 31eMeHTOB. [loHsTHE
3G GEKTHBHOTO 3apsia sapa

aToMa. [1epnoguuHOCTh CTPOEHUS DIEKTPOHHBIX 000I0YEK.
IToreHunansl MOHU3ALUYU U CPOLICTBO

K 2JIEKTPOHY aToMa. Paguycel aTOMOB HOHOB.
OIeKTPOOTPHULIATEIFHOCT ATOMOB XUMHYIECKUX

3JIEMEHTOB.

4. Tlepunoauueckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKUX
3JIEMEHTOB B CBETE TEOPUHU

CTPOEHUS aToMa.

1. Xumnueckas cBsi3b. Ctpoenue Mosuekyi. IIpudanHel
00pa3oBaHMsT XUMUIECKOH CBSI3H.

IIpupona xuMudeckoi cBsi3u. Mosekyiia BOJOpoAa U METOABI €€
onucanus. Merox BC n

THOPUAN3AINS OpOUTAIICH.

2. BanenTtHoe coctosiHue atoma. KoBaneHTHast cBsA3b B
MHOT'0aTOMHBIX MOJIEKyJax.

JloHOpHO-ak1enTopHOE B3auMoericTeie. HarpapieHHOCTh U
HACBIIAEMOCTh XUMUYECKOH

KOBAQJICHTHOM CBS3U.

3. MexMOJIeKyIsIpHble B3aUMOAEHCTBUS. XUMUYECKas CBSI3b U
THUITBI KPUCTAIUIOB. MloHHas

CBs3b. B3aumozelicTBre HOHOB KPUCTAIIIMUECKON PEILIETKU. DHEPIUs
HMOHHOM KPUCTAJUIMYECKOU

PELIETKHY, BIUSHUE Pa3MEPOB U 3apsiioB HOHOB. Cuiibl Ban-aep-
Baansca. OpueHTanioHHOE,

UHIYKIIMOHHOE U JUCTIEPCHOHHOE MEKMOJIEKYIIIPHOE B3aUMOICHCTBHE.
4. OCHOBBI XMMHUYECKOW TEPMOAMHAMHUKHI. DHEPreTHUEeCKUe
XapaKTEePUCTUKN XUMHUUECKUX Pe-aKIIi.

IMepBoe Hauano TepmoauHamuku. [IpeBpamnienue sHeprun 1 paboTH B
XUMHUYECKUX Ipoleccax.

Tepmoxumusi. 3akoH ['ecca. Pacdersl TEmIOBBIX 3()(HEKTOB peaKIuii.
5. Bropoe Hauano tepmoauHamMuku. [ToHsartue 00 SHTPOIHH.
W3menenne SHTponuH mpu (a3o-BeIX

Y XMMHUYECKHX MpeBpaleHuax. CaMorpou3BoIbHOE IPOTEKaHue
peakuuii. Dueprust ['m66ca. Pob

SHTAJIBIMIHOTO U SHTPOIHUIHHOTO ()aKTOPOB B OIPECTICHUH
HarmpaBJIeHHs Mpoliecca.

6. OCHOBBI XMMUYECKOH KHHETUKU. CKOPOCTh XUMHUYECKOMH
peakIin 1 (paKTOPHI €€ OIpeeTsI-IOIIHe.

3aBUCHMOCTH CKOPOCTH PEAKI[HH OT KOHLIEHTPAI[NH PEareHTOB.
Kunerndeckoe ypaBHeHHE peak-1IHH.

IMpasuno BarTt-T'odda. KorcranTta ckopoctu peakun. DHeprus
aktuBarmu. Katanus u kataan-3aTOpsL.

7. Xumuueckoe paBHoBecue. OOpaTuMble 1 HEOOpaTUMBIE
xuMudeckue peakuuu. Koncranra

XMMHYECKOTO PaBHOBECHS U €€ CBA3b ¢ 3Hepruei ' mboca. Cmemenne
XHMHUYECKOTO PaBHOBECHUS

npu uzMenennu ycioBuid. [Ipunnun Jle-1llaTense.

8. OOmpe cBOHCTBa pacTBOPOB. PacTBOPHI Kak MHOTO
KOMITOHEHTHbIE CHCTeMBI. PacTBOpHTEH

U pacTBopsieMoe BeulecTBo. PactBopumocts. HachlieHHble u




HEHACBILICHHBIE, IEPECHIIICHHBIE,
pa30aBlicHHBIC U KOHIICHTPHPOBAHHBIC PACTBOPBL. B3anmoaeiicTeue
PacTBOPEHHOTO BEIIECTBA U

pacTBOPUTETISL. .

9. PacTBOpBI HeaneKTpoauTOB. 3akoHbl Payns. JlaBinenue u
COCTaB Napa HaJl PaCTBOPOM.

Kpucrannuszanus u kumeHne pactBopa. Kprockomust v 30yITHOCKOIHSI.
10. PacTBOpPBI 91€KTPONUTOB. DNEKTPOIUTHYECKAS TUCCOLIHALIUS
PacTBOPEHHBIX BEILLECTB.

Teopust NMEKTPOTUTHICCKON Arcconuari. KoHCTaHTa U CTETICHb
JIUCCOIMAIIUH CTa00T0 dIEK-TPOJIHTA.
3akoH pa3basnenust OcBajiba.

11. PacTBOpBI CHIBbHBIX 27€KTpoiauTOB. Kaxyiascs creneHb
JTUCCOTIMAITIY CHIIBHOTO DIIEKTPOITH-TA.

AKTHBHOCTH U K03 uIeHT akTuBHOCTU. VIOHHOE Ipon3BeieHne
BoAbl. Bonopoauelil u
THUIPOKCHITBHBIN TIOKa3aTeNn. HAHKaTOpPHI.

12. OKHCITUTENbHO-BOCCTAHOBUTENIbHBIE TPOIIECCHI, KaK
peakuuu nepenoca »ekTpona. OKUCIU-TeNH,

BOCCTAHOBUTEIH. THUIBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMH.
KonmyecTBeHHBIE XapaK-TEPUCTHKH OKHCIUTEITBHO-
BOCCTaHOBHUTEJIBHBIX MPOLIECCOB.

13. DNeKTpoJHbIE NMOTEHIMAIbBl METAIUIOB. [ anbBaHnYecKuit
aneMeHT. BogopoiHblif 3iekTpo.

YpaBHenue DpHCTA. DNEKTPOINU3 PACTBOPOB U PACILIABOB.
DNEeKTPOIUTUUECKOE TOTYUEHUE Me-TaJlJIOB.
DIEKTPOXUMUYECKasi KOPPO3UsI METAJUIOB.




KM2

9K3aMCH

VYK-1-31;YK-1-
V1;0IIK-1-V1

1. Xumus, Kak pa3fen ecTeCTBO3HAHUS. 3HAUCHNE XMMHIH KaK HayqHOI
OCHOBBI MaTepHanoBee-HHUs.

OCHOBHBIE TOHATHS XUMHH: aTOM, MOJICKYJIa, HOH, MOJIb, AaTOMHAs
MOJIEKYIISIpHAs Macca, CIIOCOOBI

ux onpeneneHus. OCHOBHBIC 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MacChl,
KaK OCHOBa MaTepuab-HOrO

OaaHca TEXHOJIOTHIECKOTO ITPOIIeCcca, 3aKOH MOCTOSTHCTBA COCTaBa
BEII[ECTB, 3aKOH 3KBUBAJICH-TOB,

3aKOH ABOTaJipo.

2. Crpoenue aroma. Macca 1 S3HEprisl B MaTepHaIbHOM MHUPE.
DeMeHTapHbIE YaCTHUII U MTOTIS.

Macca, 3apsij, ClIMH U IpyTHe CBOMCTBA AJIEMEHTAPHBIX BelecTB. SAnpo
1 3JICKTPOHHAs 000JI0UKa.

KBanrossie uncna. BonHoBas GpyHKINA U 2JIEKTPOHHAS IIOTHOCTH B
aToMe. ATOMHBIE OpOUTAITH.

[Mpunnun [Tayns. EMkocTh anekTpoHHBIX 000mouek. [IpaBuno XyHaa u
HOPSIIOK 3aII0THEHUS

aTOMHBIX opOuTaneil. [IpuHINT HANMEHBIIEH SHEPTUH.

3. CtpoeHnue 3JIeKTPOHHBIX 000I04eK aTOMOB 3JIeMeHTOB. [loHsTHe
3¢ (deKTHBHOTO 3apsaa Aapa

aToma. [IeprHoANIHOCTE CTPOCHNUS MEKTPOHHBIX 000JI0UEK.
IoTeniuans HOHU3ALUHT U CPOACTBO

K 2JIEKTPOHY aToMa. Pasinycbl aTOMOB HOHOB.
DJIEeKTPOOTPHUIIATEIFHOCTD ATOMOB XUMHYIECKIX

3JIEMEHTOB.

4. llepuonnueckuii 3akoH u [lepuoguueckast cucreMa XUMUIECKAX
SJIEMEHTOB B CBETE TEOPHU

CTPOEHUS aTOMa.

1. Xumngeckast cBsi3b. CTpoeHue Monexyn. [IpudanHs
00pa3zoBaHMs XUMHYECKOH CBA3U.

IIpupona xuMudeckoit cBsi3u. Mosekyiia BOAOpoAa U METOAbI €€
omucanusg. Meron BC u

rudpuau3anys opouTanei.

2. BanentHoe cocrosinue aroma. KoBaneHtHas cBs3b B
MHOTOAQTOMHBIX MOJIEKYJIax.

JoHopHo-akuenTopHoe B3aumo eiictsue. HanpasneHHOCTh U
HACHII[aeMOCTh XUMUYECKOI1

KOBAJICHTHO! CBSI3H.

3. MekMOIeKyIspHbIe B3aUMOAEHCTBUSA. XUMUYECKas CBSI3b U
TUIbl KpuctamioB. MoHHast

CBs3b. B3anMoselicTBHE HOHOB KPUCTANIMYECKON PEIIETKU. DHEPrusl
HMOHHOW KpHUCTAJUIMYECKOH

pelLIeTKH, BIUSHUE Pa3MepoB U 3apsAnoB noHOB. Cunbl Ban-gep-
Baansca. OpueHTannoHHoe,

MHAYKLMOHHOE U TUCIIEPCUOHHOE MEXMOJIEKYIISIPHOE B3aUMO/IEHCTBHE.
4. OCHOBBI XMMUYECKOW TEPMOAMHAMUKN. DHEPreTUUECKUE
XapaKTEePUCTUKU XUMHUUECKUX Pe-aKIUH.

IepBoe Hauano TepMoauHamuku. IlpeBpanienue s3nepruu u padboTsl B
XAMHUYECKHX IpoIeccax.

Tepmoxumust. 3akoH 'ecca. PacueTs! TemnoBeIx 3(h(eKTOB peakIuii.
5. Bropoe nHauano repmoauHamuky. ITonstue 06 sHTpOnHN.
V3meneHune sHTpONMH NpH (pa3o-BBIX

U XIMHYECKHX MpeBpanieHusx. CaMOIpon3BOIBHOE IPOTEKAHHE
peakuuii. Dueprust ['n66ca. Posp

SHTAIBIUHHOTO M SHTPOIUIHOTO ()aKTOPOB B ONPEACICHIN
HaIpaBJIeHUs IIpoliecca.

6. OCHOBBI XUMHUYECKOH KUHETHKH. CKOPOCTh XMMHUUECKOH
peakunu 1 (HaKkTOphI €€ ONpeeNs-Iomye.

3aBHCUMOCTb CKOPOCTHU PEaKLMH OT KOHLIEHTPALUU PeareHToB.
Kunernueckoe ypaBHEHHE peak-IIHH.

[IpaBuno Banr-T'odda. KoncranTta ckopoctu peakiuu. DHeprus
akTuBanyu. KaTanus u Katanu-3aTopsl.

7. XumMudgeckoe paBHoBecne. OOpaTHMbIe U HEOOpaTHMEIE
XUMHueckue peakiuy. Koncranra

XMMHYECKOTO PaBHOBECHS U €€ CBsI3b ¢ dHepruei ['nb66ca. Cmerenne
XHMHYECKOTO PaBHOBECHS

npu u3MeHeHuu ycnosui. [Ipunnun Jle-Ilatense.

8. OO61ue cBoiicTBa pacTBOPOB. PacTBOPHI Kak MHOTO




KOMITOHEHTHbIE CUCTeMBI. PacTBOpHTEH
U pacTBopsieMoe BeulecTBo. PactBopumocTs. Hacblenusie u
HEHACHIICHHBIE, IePECHIICHHBIC,

pa30aBlICHHBIC U KOHIIEHTPUPOBAHHBIC PacTBOPEL. B3anmoneiicteue
PAcTBOPEHHOTO BEIIECTBA U
pacTBOPUTEISL. .

9. PactBops! HeanekTponuToB. 3akoHs! Payns. JlaBienue u
COCTaB Tapa HaJ PaCTBOPOM.

Kpucrannusanus u kuneHue pacteopa. Kprockonus 1 30yIUTHOCKOITHSL.
10. PacTBOpBI 37EKTPONMUTOB. DINEKTPOIUTHIECKAS TUCCOLMALINS
PacTBOPEHHBIX BEILECTB.

Teopus anexTponuTryeckon aucconuanuu. Koncranra u creness
JIFICCOIMAIINH CIIa00T0 IIEK-TPOIIUTA.
3akoH pazbasieHus OcBanbia.

11. PacTBOpBI CUNBHBIX 21€KTponUTOB. Kaxymascs creneHb
JUCCOLIMALUK CHIIBHOTO 3JIEKTPOJIU-Ta.

AKTHBHOCTP U K03()(HpUIMEHT akTUBHOCTH. LIOHHOE IpON3BEICHNE
BO/BI. BonopoaHslii u
TUAPOKCUIIBHBIN MoKa3aTenu. IHIuKaTopHl.

12. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE POLIECCHI, KaK
peaxuuu nepeHoca 31eKTpoHa. OKUCIH-TeNH,

BOCCTAHOBHUTENHU. THITBI OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIH.
KonnuecTBeHHBIE XapaK-TEPUCTUKU OKUCIUTEIBLHO-
BOCCTaHOBHUTEIBHBIX IIPOIIECCOB.

13. DNeKTpOoJHbIE TOTEHIIHANIbBI METAJIOB. [ albBaHWYECKUi
31eMeHT. BoopoaHslii anexTpoa.

VYpaBHeHue DpHCTa. DIIEKTPOJIN3 PACTBOPOB U PACILIABOB.
ONEKTPOIUTUUECKOE IIOTYUECHUE ME-TaJJIOB.

DIeKTPOXUMHUUECKask KOPPO3US METAIIOB.

14. XapakTepucTHKa KOOPAUHALMOHHBIX COSIMHEHUH, UX
MOoNy4deHus, Kaccudukanus. KoM-miekcoodpa3oBaTenb U JIUTaHIBL.
PaBHOBecus B pacTBOpax KOOPAUHALUOHHBIX coequHeHnid. Ho-
MEHKJIaTypa KOOPAMHAIIMOHHBIX COeAMHEHUH. XUMHUUECKasl CBS3b B
KOMILJIEKCHBIX COeIMHEHUsX. I[puMeHenre KOOpAMHALMOHHBIX
COeIMHEHNH B HayKe M TEXHHKE.

15. Bonopon. Ilonoxenue B nepuoanYecKoil cucreme, METOIbI
NONy4YeHUs, PU3NYECKHE H XUMH-YECKHE CBOWCTBA, IPUMECHECHUE
BOJIOpOJA.

16. Ianorensl. O0mast xapakTepHUCTHKA, MTOTyYCHHUE,
(uznyeckue U XuMuUeckue cBorcTBa. Co-eAMHEHNE TAIOTEHOB C
BOJIOPOJIOM, ITOJTydeHue, CBOHCTBA. COoeMHEHMsI FaJIOTEHOB ¢
KuciopoxoM. [IpuMeHeHne raJoreHoB.

17. Kucnopoa. Cepa. O6m1as xapakTepucTuka, Crioco0sl
noJyueHus, GpU3nuecKre u Xummyeckue cpoiictsa. O30H, ero
MOJy9IeHHe, CTPOSHHE MOJICKYJI, CBOMCTBA U IpUMeHeHHe. Boxa.
®dusznye-ckue cBoiictra. [lepokcus Bogopoia, cCTpoeHue, norydeHue,
CBOIicTBa, npuMeHeHune. CoenHEHHEe Cephl C BOIOPOIOM, KUCIOPOIOM.
IIpumenenue ceprl U €€ COeIMHEHUI.

18.  Asor. ®octhop. O6mas xapakTepHUCTHKA, CIIOCOOBI ITOTyIEeHUS,
(uznyeckre U XuMUUeckue cBorcTBa. COeqUHEHHS a30Ta C BOAOPOAOM,
CIOCOOBI ONTyYeHHS, (PU3NYECKIE U XUMHICCKUE CBOICTRA.
Coenunenue azoTa ¢ KuciaopogoM. Cosu KUCIOpoJ0COIepKALIIX
KHCIOT a30Ta. IIpu-MeHeHue a30Ta u ero coenuHeHuil. Bonoponusie
coequnenus ¢pocdopa. Kucnopoansie coenune-aus Gocdopa.
®docoarel. [Tpumenenue pocdopa 1 ero CoeTUHESHHIHA.

19. VYraepon. OOmiast xapakTeprucTHKa, HAX0XKICHUE B TPUPOJIC.
AmnotponHsie Moauduka-mmuu. Croco0s! MoIydeHus, GH3uIecKue u
XMMUYecKue cBoiicTBa. BompoponHelie coemHeHus1, KUCIOPOAHbIE
COEIMHEHMS], KUCIIOPOJOCOIEPAKALIME KUCIOThI U UX COJIH.
[IpumeHeHne yriaeposa u ero COeqUHEHNUI.

20. s-meramsl [ u Il rpynm. [lonokeHne B mepuoguuecKon cucTeme,
o011as1 XapaKTepUCTHKa, METOIbl NoaydeHus. duzndyeckue u
XHMHYECKHe cBOHCTBA. OKCHIBI, THAPOKCHUIBI, HX KIaCCH(U-KAITH,
CIOCOOBI ITONTy4eHHs U cBoiicTBa. [IpiMeneHue.

21. p-metamisl 111, IV rpynn. OOmias xapakTepucTrka
aneMeHToB. HaxosxaeHne B ipupoe, cro-coObl OTydeHH,
(u3mueckne U XUMHUeckne cBoiicTea. [IpumeHenme.

22. d - metamuiel. IV u V rpynn. O6masi xapakTepucTUKa




9JIEMEHTOB, HAXOXKAEHUE B IpUpoe U noiaydeHne. OKCUpl,
ruapokcubl. [IpumeHeHue.

23. d - meramner VI, VII rpymm. OOmast xapakTepucTruka
9JIEMEHTOB, HAXOXKACHUE B IPUpPO/IE U noiaydeHne. OKCUIbI,
ruapoxcuabl. [Ipumenenue.

24. Meraisl ceMeiicTBa Keje3a, miatuabl Oomas
XapaKTepUCTHKA dJIEMEHTOB, HaX0XKJICHUE B IPUPOJIC U MOTyIeHHUE.
UyryH u ctanb. OKCUIBL, TUAPOKCHIBI, COETUHEHUS METAJIIOB
cemeiicTBa xenes3a, maTuHbl. [IpuMeHeHue.

25. Ioarpynma meau. OOmas XapakTepHCTHKA 3JIEMEHTOB,
HaXOXXIECHUE B IpUpoe U moinydeHne. OKCHIbI, THAPOKCHIBIL.
IIpuMeHeHne 31eMEHTOB MOATPYIIBI MEH.

26. IMonrpynma nuHka. OOmas XapaKTepUCTUKA 3JICMEHTOB,
HaXOXXJCHUE B IPUPOJIE U Moyde-Hue. OKCUJIBI, THAPOKCHIBL.
[IpuMeHeHne 21eMEeHTOB MOATPYIIEI IUHKA.

27. JlanTanunel. Aktuauabl. OOmIas XapakTepUCTHKA
9JIEMEHTOB, HAX0XICHHUE B PUPOJIE U TO-TydeHue. OKCHIIBI,
runpokcuasl. [Ipumenenue.

KM3

KonrponsHas
pabora Nel

VYK-1-31;YK-1-
Y1;0IIK-1-Y1

1. Hanumute 31ekTpoHHBIE (HOPMYIIBI 2JIEMEHTOB C
MOPSAIKOBBIMUA HOMepamu 7 u 23. Onpenenu-Te, K KakoMy
ANIEKTPOHHOMY CEMEHCTBY IMPHHAUICKAT HJIEMEHTHI, KAKHE IEKTPOHBI
SBJISTFOTCSI Ba-JICHTHBIMH, KaKOBO MECTOIIOJIOKEHHUE HIIEMCHTOB B
Ilepuonuueckoii cucreme? Hanumure GopMy-1bl BBICIIUX OKCHIIOB U
THIPOKCUOB JJISl 5TUX JIEMEHTOB, YKaKMTE X KUCIOTHO-OCHOBHBII
Xa-pakrep. 2. Jaiite coBpeMeHHYIO (opMyIHpoBKY
Iepnoandeckoro 3akona. O0wsicHUTE ero (usndeckuit cMbici. Kakyro
HU3ILIYIO U BBICUIYIO CTETIEHH OKHCIIEHHUS MPOSBIAIOT KPEMHHUH,
MBIIIBSK, cenieH 1 xao0p? [Touemy? CocraBbTe hOpMYIIBI COSANHEHUH
JIAHHBIX 3JIEMCHTOB, OTBEYAIOIIIX STHM CTCTICHIM OKHCIICHIS.
3. Kak meron BC 00bsicHsICT THHEHHOE CTPOSHHUE MOJIEKYJIbI
BeCl2 u Terpasapudeckoe crpoeHue Monekyast CH4? 4.

3aKOHYHTE ypaBHEHUSI OKHCIIHTEIFHO-BOCCTAHOBUTENBHBIX
peakuunii: K2S+KMnO4+H2S04 S+... Cu + HNO3 (pa36) = ...
PaccraBbTe KO3 QUIMEHTHI Ha OCHOBE JICKTPOHHBIX YPAaBHEHUH.
VYKaKuTe B KOKIOH peakIMy OKUCIUTENh U BOCCTAaHOBHTENb. 5. Kakas
macca NaOH neoOxomauma mist Heiirpanuzauu 0,2 M pactBopa
a30THOM KUCIOTHI 00be-MoM 600 mu? 6. Hanmumute ypaBHeHUs
peakiyii HOHHOTO OOMeHa B MOJIEKYIIPHOM ¥ HOHHOM BHJIaX MEXIY
pacTBOpamH: a) a30THAs KHCIIOTA M THAPOKCH] IMHKA, 0) kKapOoHAaT
KaNbIs U COJSTHAS KUCIIOTA. 7. 3alHIINTE CXeMy ralbBAHHYECKOTO
JJIEMEHTa, B KOTOPOM KaJMHUEBas U OJIOBSIHHASL INIACTUHKU TIOTPYXKEHBI
B PacTBOPHI CBOUX COJICH. YKa)XHUTE aHOJ M KAaTOJI, HATIUIIINTE
3IIEKTPOHHBIE YpaBHE-HUS MPOIECCOB, MPOTEKAIONIIX HA IEKTPOAX
npu ero pabore. Paccuntaiite D/IC. 8. 3anumre ypaBHEHUS peakiuid,
MPOTEKAIOUIMX HA HHEPTHBIX 2JEKTPOJIaX MPH dIEKTPOIU3E BOJHOTO
pacTBOpa XJIopHIa MarHus. PaccumraiiTe KOIMIECTBO AIIEKTPUIECTBA,
HeoOxoxumoe amst nomydeHus 10 mit xmopa.

KM4

KonrponbHas
pabota Ne2

VYK-1-31;YK-1-
V1;0IIK-1-V1

CBOHCTBa 2JIEMEHTOB U HX COCAWHEHUH (IPUMEPHBINA BapuaHT OuneTa)
1. Jadite xapakrepuctuky Metaiiam [ A rpynnel. CocTaBbTe
(hopMyYITBI OKCHAOB U THIPOKCH-IIOB, OOBICHUTE, KaK MEHSIOTCS
CBOMCTBA METAJIIOB 10 HOATPYIIIE C YBEIHICHUEM 3apa/a SApa.
Hanummure ypaBHeHHs peakiuii, XapaKTepU3yIOLINe XUMUUECKHE
CBOMCTBA LIEJOYHBIX METAIJIOB. 2. Hanummre ypaBHeHuUs
PEaKITHiA, TPH TIOMOIIH KOTOPBIX MOXKHO OCYIIIECTBHUTE CIIEAYIOIINE
npeBpanienust: Mapraser — xaopua Maprasua (II) — ruapoxcun
mapranna (II) — ruppokcun mapranmna (IV). 3. Jonumure
YpaBHEHUS peakiuii, paccraBpTe Kodddurmentsr: MnO2 + FeSO4 +
H2S04 = ... MoS2 + HNO3 = H2MoO4 +...+...+... K2Cr207 + Zn +
H2S04 = ... 4. CmnaB Menu, jkere3a M IMHKa Maccor 6 T (Macchl
BCEX KOMIIOHEHTOB paBHbI) ToMecTHIH B 18,25 % pacTBOp cosiHOM
KHCcnoThl Maccoil 160 r. PaccunraiiTe MaccoBbI€ JOIH BEIIECTB B MOJIY-

YUBIIEMCSL PACTBOpE. 5. Crnoco0bl MOTy4deHHs JKemesa.
PaccMoTpuTe JOMEHHBIH MPOLIECC KaK OKUCIUTEIbHO-
BOCCTAaHOBHTECIIBHBIN. 6. Kenesnoe uznmenne MEIJICHHO

paspymaercs Hox AefCTBIEM CITa0OKUCIIO Cpesbl, HO IIPU KOH-TaKTe
JKeJle3a ¢ MeJHOM MPOBOJIOKOH CKOPOCTh PEaKI[MH OKUCICHUS
3HAUUTEIBHO yBennuuBaeTcs. OOBSCHUTE ITO SBICHHUE C TOUKH 3PCHUS




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon Hazpanue Tposepsiemeie
WUHUKATOPbI Conepsxanue pabOTHI

paboTbl paboTsl .

KOMITCTEHITUH

P1 JlaGoparopnas YK-1-B1 1.[laliTe XapaKTepUCTUKY OKCHJIaM, Ha KaKHE KIJIACChI TOJIPa3ACISIOTCS
pabota Nel okcuzpl. 2. CBoICTBa OCHOBHBIX coequHeHH. 3. CBONCTBA KUCIIOT.
CBO¥CTBa OCHOBHBIX Kucnoponoconep:xamue 1 6e3KHCIOpOAHEIE KHCIOTHL. HasBanue
KJIaCCOB coneii. 4. Conu. CBoiicTBa, Kiaccu(puKaius, AMCCOLUALNS
COEIMHEHUH.

P2 JlabopaTopHast VYK-1-B1;VK-1- ChopMynrpoBaTh 3aKOH IKBHBAICHTOB. 2. PaccunTaTh S5KBHBAJICHTHYIO
pabota Ne2 3akon V1;0IK-1-Y1 Maccy 3aJJaHHOTO BelecTBa. 3. PaccuntaTh SKBUBAICHTHBIH 00bEM
9KBUBAJICHTOB rasza. 4. DKCIIepMMEHTAIbHO YCTAHOBUTH SKBUBAJICHTHYIO Maccy

MeTaja.

P3 JlabopatopHas YK-1-B1;0IIK-1-Y1 | 1. YMerb paccunuThIBaTh CTEIIEHN OKHCIIEHUS 3JIEMEHTOB B BEILIECTBAX.
pabora Ne3 2. laTb onpezeneHue NOHATHIO OKucauTenb. [Ipusectu npumepst
OKHUCIUTENBHO- TUIIMYHBIX OKUC-THTeNeil. 3. JlaTh onpeneneHue NOHATHIO
BOCCTaHOBUTEJIbHbIE BOCCTaHOBUTENb. [IpuBecTr NpuMepsl TUITUYHBIX BOCCTAHOBUTENEH. 4.
PEaKITHH. OIEHUTH OKUCIUTETFHO-BOCCTAHOBUTEIBHYIO CTIOCOOHOCTD BEIIECTBA.

P4 JlaboparopHas YK-1-B1;YK-1-31 1. laTh onpeieneHue MOHATHIO IeKTponn3. [IpaBuiia Beroopa
pabora Ne 4 MPOLIECCOB Ha Ka-TOJE M aHOAE B AIIEKTPOJIU3E PACTBOPOB
DNeKTpoIu3 B 9JIEKTPONUTOB. 2. JaTh onpeesieHne NOHATHIO I'ajbBaHUYECKUN
pacTBOpax aneMeHT. 3. COCTaBUTh CXEMBI TaTbBAHMIECKIX SJIEMEHTOB C
JJIEKTPOJIUTOB. 3alaHHBIMHU dJ1ekTpoaamu. 4. Paccunrats O/1C ranbBaHu4ecKoro
['anpBannueckue aneMeHTa. 5. YpaBuenue Hepucra. 6. 3akon @apazes ais pacuera
IIPOLIECCHI. Macchbl U 00beMa MPOAYKTOB JIEKTPOIH3a
Koppo3usi.

P5 JlabopaTopHast VK-1-B1;YK-1- 1. PacTBOpeHme Kak (HU3MKO-XHMMHUECKHIA ITpotecc. 2. Beipakenue
pabora Ne 5 V1;0IIK-1-Y1 KOHIICHTpAIIUil pacTBOPOB, 3HaHUE (POPMYIT pacueTa KOHIEHTPAIHH. 3.
[Ipurorosnenue [ToHsATHE THTPOBAaHUSA, OCHOBHASL (POpPMYIIa THTPOBAHUSI.
pacTBOpa 3alaHHON
KOHIICHTpAIIHN.

P6 JlabopaTopHast YK-1-Bl 1. Tunponus comneil mo kaTuoHy U o aHUOHY 2. Onpenenenue pH
pabora No 6 pactBopa 1o popmysie coiu 3. Peakiiuu HOHHOTO 0OMeHa, IpaBuIIa
I'mnponus coneit HAIMCAHUS PEeaKIii B MOHHO-MOJIEKYISIPHOM BH/IE.

P7 JlabopaTopHast VK-1-B1;YVK-1-V1 1. DHepreTHka XMMUYECKUX PEAKLIUI, Pa3HOBUIHOCTHU PEAKLIUI T10
pabota Ne 7 ternoBoMy ¢ dexty. 2. 3akoH ['ecca u cnencTsus u3 Hero. 3.
Uzmepenue CyILIHOCTh KaJOPUMETPHUUECKOT'0 METOIa ONPEAEIEHHs TEIIOBOTO
TeroBoro dddexra 3 PeKTa peaKium.
peakIn
HeHTpanu3anuu

P8 JlaGoparopHas VK-1-Bl1 1. CkopocTh XUMHUECKON peakIiy. 3aKOH JSHCTBYIOIUX Macc. 2.
pabora Ne§ XuMHYecKoe paBHOBECHE U (PAKTOPBI, BIUSIONINE Ha CMEIICHUE
N3yuenue ckopoctu xumudeckoro pasHoBecus. 3. [lpunnun Jle-1llarense. 4. @akropsl,
XUMUYECKOM BIIHSIONINE HA CKOPOCTh PEaKIIHH.
peakuuu u
(baxTopos,

BIIHSIFOIIUX Ha Hee

P9 JlaboparopHas YK-1-Bl 1. Kaxue coennHeHuss OTHOCATCS K KOMITJIEKCHBIM
pabora Ne 9 coenuueHusM? [IpuBeaure mpumepsl. 2.  Kakue coenquHeHHs
Kowmrmiekcusle u Ha3bIBAIOTCS ABOWHBIMU coiisiMu? [IpuBeauTe mpuMepsl ABOWHBIX
JIBOMHBIE COJIN. coneit. 3. Kaxue xumuueckue cBA3M ACUCTBYIOT B KOMILIEKCHBIX
CsoiicTBa coenuHeHNAX? YTo XapakTepu3yeT KOHCTaHTa HECTOHKOCTH?
COCIIMHECHHU.

P10 JlabopatopHas YK-1-B1 1. Kakyro MakcUMalbHYIO CTENeHb OKHCICHHUS MOXET
pabota Ne 10 MIPOSIBIIATH B CBOMX COSMUHEHUsX a) (rop, 0) xmop? [Touemy drop, B
CsoiicTBa OTJIMYHUE OT OCTAIBHBIX TAIOTEHOB, HE MOXKET MPOSIBIATH

sneMmeHToB VII A
IPYIIIBI ¥ UX
COCIMHCHHUH

MIOJIOXKUTENBHON cTeneHn okucienus? 2. Kax n3menstorcs
HEMETAJUIMYECKUE CBONCTBA ATOMOB C YBEIIMYEHHEM MOPSIKOBOTO
HOMepa B psay rajnoreHoB? Uem 31o o0bscHsercs? 3. CpaBHuTE
BOCCTaHOBHUTEJbHbIE CBOWCTBA I'aJIOTEeHUA-UOHOB. MOTYT JIn
raJlOreHOBOJOPO/IBI B KAKUX-JTHOO PEaKIusAX UrPaTh POIb OKHCIUTEIS?




P11 JlabopaTopHast YK-1-Bl 1. UeMm 00BSCHIETCS, UTO cepa, CEeIeH, TEILTyp MPOSBISIOT
pabora Ne 11 Goiee BbIpa)KCHHbIC HEMETAIUINYECKUE CBONCTBA, YEM JICMEHTHI
CBo¥iCTBa CephI U ee MOATPYNITEL a30Ta, HO MEHEee BRIPa->KEHHBIE IT0 CPABHEHHMIO C
COCIMHEHUH rajgoreHaMu? 2. Kak n3MensieTcss BOCCTaHOBUTEINIbHAS
CHOCOOHOCTH XallbKOT€HOBOJ0POOB B psiay: H20, H2S, H2Se, H2Te?
JlaiiTe MOTHBUPOBaHHBINA OTBET. 3. HasoBure coenunenus
CepHl, B KOTOPHIX OHA SBIISETCS: a) TONBKO BOCCTAHOBHU-TENIEM, 0)
TOIBKO OKHCIHTEIEM, B) BOCCTaHOBUTENeM M okucnureneM. 4. Kak u
MOYeMY U3MEHSIOTCS KHCIOTHBIE CBOMCTBA B Psy CEpHasi — CENeHOBas
— TemntypoBas kucnorta? Kak B 3TOM psay H3MEHSIOTCS OKHCITATEIBHBIC
P12 JlaboparopHas YK-1-B1 1. [Touemy mexay MoJieKyJamMH BOJAOPOAA U MOJEKYJIaMH
pabora Ne 12 KHCIIOpOoZa He 00pa3yroTca BogopoaHsie cBsa3u? 2. Ilouemy B
CgoiicTBa ITepronuueckoi cucTeMe XMMHUYECKUX 3JIEMEHTOB BOAOPO OTHOCST
aneMeHToB VI A kak k I tak u k VII rpynne? 3. B Buzne kakux MOHOB BOJOPOJ MOXKET
TPYINIIBI U UX BXOJIUTh B COCTaB XUMUYECKHUX coequHeHnit? cxoast u3 crpoeHus
COeIMHEHUH aToMa KHCI0poJa, yKaKUTe ero BaJleHTHbIe BO3MOxHOCTH. Kakue
CTENEHHU OKHCIIEHHS MPOSABIIAET KUCIOPOJ B COEIUHEHUAX?
P13 JlabopatopHas YK-1-B1 1. CpaBHUTE aTOMHbBIE XapaKTEPUCTUKU (ATOMHBIA paanyc,
pabora Ne 13 SHEprusi HOHU3ALUHU, SHEPTUS CPOJCTBA K AIIEKTPOHY,
CsoiicTBa 3JIEKTPOOTPHUIATENIFHOCTE) HeMeTaioB VA, IVA u VIA rpynn u
3neMeHToB V A oInpeAenuTe NPUYUHY UX pasnuuuii 2. Kaxkoit 13 ra3000pa3HbIX
TPYIIIIBI ¥ UX THIPHUIOB 3JIEMEHTOB IIATON TPYNITEI B MEHBIICH CTeIe-HI MPOSBIICT
COCJMHEHUH BOCCTAaHOBHUTENbHBIE CBOIicTBa? OTBET MOTHBUPYHTE, HCXOS U3
MIOJIOKEHUS DJIEMEHTOB B MEPUOANYECKON cucteme. 3. CpaBHu1
TEPMHUYECKYIO YCTOHUMBOCTh, OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO
CTIIOCOOHOCTH a30THCTOH M a30THOH KHCIOT. 4. Ilepeuncnute
OKCHJBI a30Ta, KOTOPBIE OTHOCSTCS K KUCIOTHBIM okcunaM. Co-cTaBbTe
ux GopMyIsl ¥ POPMyYIIBI KHCIIOT, KOTOPBIC UM COOTBETCTBYIOT?
P14 JlaGoparopnas YK-1-B1 1. Ha xakux noypoBHSIX HaXOJSTCS BaJICHTHBIE JIEKTPOHBI Y
pabora Ne 14 snemenToB IV A rpynmsi? Kakune cTenenu okucieHus Hanoomee
CsoiicTBa XapaKTepHBI U HEMETaJUIOB 3Tol rpynmsl? OnpenenuTe CTeneHb
aseMeHToB IV A OKHUCIIeHUs aToMa yriepoaa B coenunenusx: CH4, CH30OH, HCOOH,
TPYIIIBI U UX CO2. KakoBa €ro BaJ€HTHOCTb B 9THX COCIUHEHUX? 2. Kakue
COeMHEHUH AIUIOTPOIHBIE MOTU(DHUKAINN YIJIEPOa M KPEMHHS U3BECTHEI?
OxapakTepusyiTe aJuIoTPOITHbIE MOIU(UKAIINN YTIAEPOJa U YKKUTE
NPUYUHY Pa3IM4Ms UX CBOUCTB. 3. Kakue xumudeckue cBs3u
XapakTepHBI T coequHeHni yraepona? Kak oObACHUTS THHEHHOE
ctpoenue mMonekynsl CO2? 4. YTo MOHUMAIOT MOJ, KECTKOCTHIO
BoJbI? HasoBure Buabl xkecTkocTu. [Ipennoxure crnocobsl ycTpaHeHUs
KapOOHATHOM KECTKOCTH BOJBL.
P15 JlabopaTopHast VK-1-Bl 1. YeM MOXHO OOBSICHHUTH OOJNBIIYI0 BOCCTAHOBUTEIHHYIO
pabora Ne 15 CIIOCOOHOCTH IMIEIOYHBIX MeTamioB? [Togemy IienouHO3eMeNbHEIE
CaoiicTBa s- MeTasuibl 6onee ciaadble BOCCTaHOBUTEINH, [0 CPABHEHHIO CO
METAJIOB. IIEIOYHBIMU MeTanaaMu? 2. IToueMy mIETOYHBIE METANIBI HE
TPUMEHSIOTCS [l BOCCTAHOBJICHUSI MEHEE aKTHBHBIX METAJIOB M3
BOJIHBIX PacTBOPOB WX cojer? 3. Kax 1 nouemy usMeHsroTCS
OCHOBHBIE cBo¥cTBa B psaay a) LIOH — CsOH; 6) Be(OH)2 — Ba(OH)2?
4. HasoBute 0CHOBHBIE CITOCOOBI MOMYUCHHUS MIETOYHBIX U
IIEIOYHO3EMEIbHBIX METAJIJIOB.
P16 JlaboparopHas YK-1-Bl 1. Ha noBepxHOCTH aqlOMHUHHEBON IMIACTUHKHU OT JOJTOT0O

pabora Ne 16
CsoiictBa p-
3JIEMEHTOB

XpaHeHus 00pasyeTcs HaleT OKCHIa M TMApokcuaa amoMunus. Kak
YIQJIUTh 3TOT HaJeT XUMHUYECKUM IIyTeM, HE 3aTPOHYB MeTaia?

2. ITogemy cBuHel He pacTBOpseTcS B pa30aBICHHBIX CONSHOMN
U CEpHOM KHMCII0-TaX, XOTs ¥ PacIOJIOKEH B Py HANPSKEHUH 10
Bogopona? 3. Kakue cTeneHn okuciaeHHs HPOSBIAIOT OJOBO U
CBUHEL B CBOMX COeIMHEHUAX? B Kakoil cTeneHy OKUCICHUS OJUH U3
HUX SIBJISETCS ) CUIBHBIM OKHCIHUTENEM, 0) CHIIbHBIM
BoccTaHoBUTeneM? IIpuBeanTe MprMe-pbl COOTBETCTBYIOLINX
COEIUHEHUH. 4. ITouemy 3ameHa pa30aBIEHHOW KHUCIOTH Ha
KOHIICHTPHPOBAHHYIO OJIarONPH-ATCTBYET PACTBOPEHHIO CBUHIIA B
CEpHOM KUCIIOTE U MOJABIISIET €r0 B CIIyyae ¢ a30THON KHCIOTON?




P17 JlaGoparopHas YK-1-Bl 1. Kaxue crenenu okuciaeHUs MPOSBIISAIOT AJIEMEHTbI
pabora Nel7 noArpynnsl BaHaaus? OnpenenuTe CTENeHN OKUCIEHHs BaHaIus B
CaoiicTBa XpoMa U noHax VO2+, V4092-, V60174-. 2. VkaxuTe, Ha CBOMCTBA
€ro COeJUHEHUM Kakux 21eMeHToB V B u VI B noarpynn Biuser 1aHTa-HOUIHOE
ckatre. KakoBBI OCHENCTBUS ITOrO BIUAHUSA? 3. KakoBa peakuus
BOJHBIX PACTBOPOB XpoMmara H auxpomata kanusi? OTBeT 000CHYyHTE.
4. Kak m3MeHsieTcsi KUCIOTHO-OCHOBHBINA XapaKTep CBOWCTB
OKCHJIOB ¥ TUAPOKCH-IOB JIEMEHTOB MOATPYII BaHAIUS H XpOMa TIPH
nepexo/ie OT HU3LIEH CTENEeHN OKUCIIEHHS K BhICIIEH?
P18 JlaGoparopnas YK-1-B1 1. Kaxue creneHu okucIeHHs] XapaKTepHBI IS METAIIJIOB
pabota Nel8 cemeiicTBa xenesza? 2. Kakue coeanHeHuns: Ha3bIBAIOT
CBoiicTBa METAJIOB tepputamu u depparamu? Ilpuseaure mpume-psl. e oHE HaXOAAT
ceMeiCTBa xKere3a u npumenenue? 3. UeM 0OBSICHUTD, UTO B BOJE, COAEPIKAIIEH HOHBI
WX COCMHCHUH Fe3+, xoppo3ust MHOTHX Me-TaJuToB yckopsiercsi? 4. Kakue
JKEINE30YTIIEPOIHBIC CTIIABBI HA3hIBAIOT CTANISIMH, KaKHUe — YyTyHAMHE?
P19 [IpakTuueckoe YK-1-31 OCHOBHBIE KJIACCHI
3ansTre Nel XUMHUYECKUX
COEMHEHUH
P20 IIpaxkTuyeckoe VYK-1-31;VK-1- 3aKoH 3KBUBaJIEHOB. Pemienue
3aHsTHE No2 V1;0IIK-1-Y1 pacyeTHBIX 3a1a4
P21 [IpakTuueckoe YK-1-31;0IIK-1-Y1 | OxucnaurensHo-
3aasTHe Ne3 BOCCTAaHOBUTEINIbHBIE PEAKIIHH.
YpaBHEHUS 3JIEKTPOHHOI'O
OanaHca.
P22 [IpakTuueckoe YK-1-31;YK-1- DIEKTPOXUMHUYECKUE
3ansiTue Ne4 VI1;0IIK-1-V1 MIPOLIECCHI: KOPPO3Us
METaJJIOB, TaTbBaHUIECKUI
9JIEMEHT, 3JEKTPOJIH3.
[TPuMenenne qaHHBIX
MPOIIECCBO B
METaJUTypTHH.
P23 [IpakTryeckoe VK-1-31;VK-1- PactBopsl. Pacuer
3ansTue Ne5 Y1;0IIK-1-Y1 KOHIIEHTpaui
pacTBOpOB.
P24 [IpakTuueckoe YK-1-31;YK-1- CBolicTBa pacTBOPOB.
3aHgaTie Ne6 V1;0IIK-1-Y1
P25 IIpaxkTuyeckoe VYK-1-31;0IIK-1-Y1 | Peakmum norHOTO OOMEHA.
3aHsTHEe No7 Tunponus coneil, BnusieHue
MOHOB METaJIIOB Ha
n3menenue pH pactopa.
P26 IIpaxkTuyeckoe VK-1-31;VK-1- OcHoBBI TepMOXUMUH. Pacuer
3ansTue Neg V1;0IIK-1-Y1 TEemIoBBIX 3 DexToB
peaxkuui.
P27 [TpakTudeckoe YK-1-31;0IIK-1-Y1 | Xumudeckoe paBHOBECHE.
3aHgaTHe Ne9 CMeleHne XUMHYICCKOTO
PaBHOBECHS B CHCTEME
P28 [IpakTuueckoe YK-1-31;VK-1- KommnnekcHsbie comu.
3anstue Nel( V1;0IIK-1-Y1 Howmenknarypa, o6pazoBanue,
pa3pymeHne KOMIUIEKCHBIX
cojeil. 3HaueHue B
METaJUTypTHH.
P29 [IpakTryeckoe VK-1-31;VK-1- CgoticTBa 3memeHToB VII A
3ansTue Nell Y1;0IIK-1-Y1 TPYIIBI U KX
COEAMHEHUH
P30 [IpakTuueckoe VK-1-31;YK-1- CaoiicTBa amemeHToB VI A
3ansTue Nel2 VI1;0IIK-1-Y1 TPYIIIBL U UX
COCIMHECHUMN
P31 [IpakTuueckoe YK-1-31;YK-1- CBoticTBa 351eMeHTOB V A
3ansTue Nel3 V1;0IIK-1-V1 TPYIIIBI U UX
COCAMHEHUH
P32 [IpakTrdeckoe VK-1-31;VK-1- CgoticTBa 35eMeHTOB [V A
3ansTue Nel4 Y1;0IIK-1-Y1 TPYIIBI U KX

COETMHEHNH




P33 IIpakTuyeckoe YK-1-31;VK-1-V1 CBOHCTBA S- METAJLIOB.
3ansitie Nel5

P34 [IpakTuueckoe VK-1-31;YK-1-V1 Amromunnii. O0mas

3anstue Nel6 XapaKTepUCTHKA, IOJIydEeHHE,
(busnveckre U XUMHUYECKHIE
cBoiicTBa. OKcHl, THAPOKCHUTI,
COJIM aJTFOMHHHUSL.
[TpuMeHeHne aTIOMUHKS U €r0

COETMHEHNH.
P35 [IpakTuueckoe VK-1-31;YK-1-V1 [Moarpymnma meau.
3aHsaTHe Nel7 OCc00EHHOCTH XUMHYECKHUX

CBOWCTB Me/iH, cepebpa u
30J10Ta. 3HAYEHUE ITHX

METAaJIOB B
MPOMBIILICHHOCTH.
P36 [IpakTuyeckoe VK-1-31;YK-1-V1 Ioarpynna munka. Obuias
3arsTue Nel§ XapaKTePUCTHKA JIEMEHTOB,

HaXOXJICHUE B IPUPOIE U
nonyaeHue. OKCHIBI,
ruapokcuabl. [Ipumenenue
AJIEMEHTOB TIOJITPYIIITHI
[IMHKA.

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TECTOB U T.l'[.)

DenepanbHOE FOCYIapCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHUE
BBICLIEr0 NPO(ecCHOHATBEHOT0 00pa30BaHus
«HanmoHanpHbII HccnenoBaTeNbCKUN TexHoorndeckuii yausepcurer « MUCHCy
HoBotponuxknii ¢prmman

Kadenpa MareMaTuKy 1 €CTECTBO3HAHUS
Ox3amenanmoHHbIH 6mter Ne 0(OIIK-1; OIIK-4)

Jucrumniuaa: XumMus
®dopma o0ydeHsI: OTHAs

dopma npoBeeHUs: TICbMEHHAs

CocraBuir: E.B. Hedenona

3aB. xaenpoii: AB.IIIBaneBa

"o 2024 r.

1. OO6BsAcHHUTE, Ha YEM OCHOBAHO Pa3ACICHUE XMMHYCCKIX DJIEMCHTOB Ha METAJUIBI U HeMeTaJulbl. KpaTko mosicHuTe
pacnonoxenue Metaiuios B [lepuoanyeckoii cucteme, MPUBEANTE UX XUMHUYECKYIO M OOLIETEXHUYECKYIO KIIacCH(DUKAIIH.

2. CocraBbTe ypaBHEHHS PEaKIuii, KOTOPBIC IPOBOIAT AJISI OCYIICCTBICHHS CICAYIOLIUX MPEBPAICHUIA:
Cd — Cd(NO3)2 — Cd(OH)2 — [Cd(NH3)6](OH)2 — CdSO4.
Peakiuu HOHHOTO 0OMEHa COMPOBOIUTE HOHHO-MOJICKY/ISIPHBIMU YPABHEHHUSMH, & OKACITUTEIEHO-BOCCTAHOBUTEIBHYIO PCAKIIHIO
3aMHIIATE HA OCHOBAHUH AJICKTPOHHBIX YPaBHEHUI.

3. IllemouHBIe METAIIBI TAK XK€, KaK M IEIOYHN MOMYIarOT SNEKTPOXIMHUIECKH. B 4éM 3aKiouaeTcs pa3aniue MOIydeHHs 3THM
METOJIOM HaTpHs M THAPOKCHUIA HATPHA U3 XJopuaa Hatpus? IIpuBeanTe 31eKTPOIHEBIE U OTHBIE YPABHEHUS STHX MPOLIECCOB.
CKOJIBKO HATPHSI MOXKHO IIOJIyYHTb, €CIIU JJIEKTPOJIN3 IIPOBOIUTH B TeueHue 1 4 30 MuH npu cuie Toka 15 A ¢ yuérom Toro, 4To
BBIXO/[ 110 TOKY cocTaBisieT 90% ?

4. Tlepeuncnure, B BUJIC KaKUX COCMHEHHUI BCTPEYAETCs B MPUPO/IE Kee30. Kakue crtaBsl Ha OCHOBE jKesle3a MOJyqatoT B
MeTaurypruu? Yo oHM coO0H MPEICTaBISIIOT U KaKOE ITPOMBIIUICHHOE IPUMEHEHHE UMEIOT?

5. Tlpu pactBopenun 0,5 T U3BeCTHAKA B COMSTHON KucnoTe mosrydero 75 max CO2 ( 23°C u 104 xIla ). Bsraucnure npomneHTHOE
coznepxxanne CaCO3 B usBecTHsKe. {11 4ero Hy)KeH M3BECTHSK B MeTautyprun? Kakue apyrue kapOoHaThl, HIMPOKO
HCTIONIB3YEeMBIE B IIPOMBIIIUICHHOCTH, BaM M3BECTHBI M KAKOBO MX MPpUMEHEHHE?

6. Ompenenute Maccy 5%-HOTo pacTBopa epoKCUaa BOAOPOAa, HeoOXoauMoro A okuciaeHus 100 M1 0THOMOIISIPHOTO pacTBOpa
cynbdara xenesa (1) B mpuCyTCTBUU CEPHOI KMCIOTHI.




JluctannonHo 3kx3aMeH nposojgutcs B LMS Canvas. Ox3ameHannoHHbIH TecT cofepkut 30 3ananuit. Ha pemmenue orsoxurcs 30
MHHYT. Pa3peleHHble NONBITKY - [BE. 3aUMTHIBAETCS] HAMTYUILUH Pe3yNbTar.

O6pa3ert 3agaHuii A1 9K3aMeHa, IIPOBOAMMOTo aucTanionHo B LMS Canvas (OITK-1; OITK-4)

1.AtoMm snemeHTa uMeeT KoHpUrypanuio 1s22s22p63s23p64s13pS.Ykaxkure neproi, TpyIiy, MOArPYIITY, MAKCUMAIIbHYIO CTENIEHb
OKHCIIEeHHS U (hOPMYITy BBICIIETO THIPOKCHIA JaHHOTO AIIEMEHTA.

4, 6, mobounas, +4, H2 RO 3
4, 6, mobounas, +6, H2 RO 4
3.6., moboynas, +6, H 2 RO 4
4, 6, TnaBnas, +6, R(OH)6
2. JIns sanementoB Cl - S - P - Si ompenenute:

1. 3aKOHOMEPHOCTb UBMCHCHHUSA aTOMHOI'O paanyca,
2. 3aKOHOMCEPHOCTb UBMEHCHUSI HEMETAIINICCKUX CBOMCTB.

YBCINYUBACTCA, YMCHBIIAOTCA
YMEHBIIAETCS, YMEHBIIAIOTCS
YMEHBIIAETCS, YBEIUYUBAIOTCS
YBEITMYMBAETCS, YBEITNUUBAIOTCS
3.PaccTaBbTe COOTBETCTBUE YTBEPXKIACHUN

yactuua P(3-)

gactuma P (+5)

gactuia Mn (+4)

aToM JI000ro MeTasa

4.13 peU10)KCHHBIX BEIIECTB BHIOCPUTE BEIIECTBA C MOJICKYJIIPHBIM CTPOCHHEM: BOZA, KapOOHAT HATpPWs, YIICKUCIBIH ra3, Hox,
JKeJe30, OKCHT KpeMHUS (4)

BO/JIa, YIJIEKUCIIBIN Ta3, o1
BOJIa, KapOOHAT HATPHs, HOJ
BOJIa, YTJIEKUCIIBIH ra3, OKCHJ KpeMHUS (4)
BOJIa, YIJIEKUCIIBIN Ta3, o1, kapOOHAT HAaTpuUs
5.CornacHO TEPMOXMMHUYECKOMY YPAaBHEHHIO PEAKLIUH TOPEHNUS allETUIIEHA

2C2H2(r)+502(r) = 4CO2(r) + 2H20(r) + 2610 k/Tx

6.KOJIIYECTBO TEIUIOTHI, BRIIEIHBIIICECS TP CTOpaHUH 224 1 (H.y.) aneTnieHa, Oyier paBHO kK.

13050.0000
7.CornacHO TEpMOXUMUYECKOMY YPABHEHHIO PEAKLIUU T'OPEHUSI METaHA

CH4(r)+202(r) = CO2(r) + 2H20(r) + 802 Ik

s onyderns 4010 k/[x TemnoTsr moTpedyercst MeTaH (H.y.) 00beMoM 1. (1.y.)

112.0000
8.Br1bepuTte aKkTOpHI, yBETHUHBAIOIINE CKOPOCTh PEAKI[UH OKUCIICHNS aMMHaKa B IPHCYTCTBUY IIATUHBL:

4NH3(r)+502(r) = 4NO(r) + 6H20(r) + Q

MOBBIIIEHHE OOIIEro JaBIeHHs
IIOBBIILIEHUE TEMIICPATYPhI
HaJIn4yMe KaTaau3aropa
MOBBIILIEHUE KOHIEHTPALUU KHUCIOPOAa
MOBBIIIEHHE KOHLEHTPALUU BOASHBIX I1apOB
IIOHMKEHUE TaMIIEPATYpPbI
9. Bribepute (akTOpHI, yBEIHMYUBAIOIINE CKOPOCTh PEAKI[NH OKHUCIICHNS aMMHaKa B IIPHCYTCTBUH IUIATHHEL:

4NH3(r)+502(r) = 4NO(r) + 6H20(r) + Q

IIOBBIIICHUC O6IHGFO JaBJICHU

MOBBIIICHUE TEMIIEPATYPHI

HaJIMYKEC KaTajnu3aTopa

TTOBBIIICHUEC KOHIICHTPAIIUN KUCJI0pOaa
TMOBBIIICHNUEC KOHICHTPAlUHU BOJASHBIX ITapOB




MTOHWKEHUE TaMIIePaTypbl
10. Beibepute (akTopsl, KOTOPBIC OYIYT YBEITHMYHBATH BBIXOJ IPOAYKTA PEAKIHH

Fe203(tB)+3H2(r) = 2Fe(tB) + 3H20(T) - Q

MOHM3UTh TEMIIEPaTypy, HOHU3UTH O0lIEe JaBICHNE

TIOBBICUTB TEMITEPATYpPY, IIOBBICUTH IAaBIEHHE BOAOPOIA, IIOHU3UTH KOHIICHTPALIMIO BOJITHOTO HTapa

HOBBICUTB TEMIIEPATypPY, IIOBBICUTH JaBICHHE BOAOPOA, IOBBICUTH KOHI[CHTPAIIUIO BOASHOTO Mapa

MOHM3UTH TEMIEPaTypy, HOBBICUTD JIaBJICHHE BOJOPOAA, HOHU3UTH KOHLEHTPALUIO BOJSTHOTO Iapa
11.CKombKo TpaMMOB THIPOKCHIA HATPUS He0O0XoanMo B3sTh s npurotosieHus 400 r 10%-ro pactBopa?

40.0000
12.Cmemranu 400 T 10%-ro 1 100 r 70%-ro pacTBOpOB cepHOM KUCIOTHL. Haliiure KOHIEHTpAIUIO KUCIOTHI B TIOJTY4€HHOM
pacTtBope.

22.0000
13.B 1 n Bogs! pactBopuiu 300 11 xsopoBoaoposa (H.y.). Haiiinte MaccoByto 1010 KUCIIOTHI B OJTy4eHHOM pacTBope. OTBeT B
HPOLIEHTaX OKPYIJIUTE 10 LEIOTO.

33.0000
14.13 mpetoyKeHHBIX TTap BEUIECTB, BRIOGPUTE Ty apy BENIECTB, KOTOPhIE OMHOBPEMEHHO MOTYT COCYIIIECTBOBATE B PACTBOPE.

KOH u FeCl3

KOH u AgNO3

KOH u CuSO4

KOH u NaOH
15.113BecTHO, YTO COJIM METAJIOB B PACTBOPaX M3MEHSIOT KHCIOTHOCTh cpeabl. KakoBa pH pactBopa, conmeprkaliero coim XJiopuaa
ITIOMUHMS U HUTpara xxenesa (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenure OKUCIUTEND B JaHHON peaKLUH

2HI +2FeCl3 = I2+2FeCl12 + 2HCI
KaK MEHSETCS CTEIICHb OKUCIICHHSI OKHCIUTEIs? BriOeprTe COOTBETCTBYIONIEE ypaBHEHUE 3JIEKTPOHHOTO OanaHca.

I(-1)+e=1(0)
Fe (+3) +e = Fe (+2)
I(-1)-e=1(0)
Fe (+3) -e = Fe (+2)
18.0mpenenure OKMCIUTENEHO-BOCCTAHOBUTENbHBIE CBOMCTBA BEIIECTB B MPEIOKEHHBIX TPYIIax

02, H2S04, KMnO4

H20, HCl, Fe203, H2

KI, Na2S, Cu

K2Cr207, FeO, CH4, Al

19.MeTon0M 3JIeKTPOHHOTO OanaHca paccTaBbTe KO3((GHIUCHTH B JAHHOM ypaBHEHHH!

H2S +02 =S02 + H20
Omnpenenure CTENEHN OKHUCICHHS 3JIEMEHTOB, OKHCIUTENb U BOCCTAHOBUTEINb, BEIOEPHUTE MPABIIIbHbIC YTBEP)KICHHS
KO3 QUIMEHT TIepe]l OKUCITUTENEM PaBeH 3, KUCIOPO OKUCIISACTCS
KOd(QHIMEHT TIepe ] OKUCIUTENEM PaBeH 3, cepa OKHUCISIETCS
KOX(QQULMEHT Tepe]l OKUCIUTENEM PaBeH 2, cepa BOCCTAHABINBACTCS
K03((OULHEHT Iepen OKUCIUTENIEM paBeH 3, cepa BOCCTaHABIMBACTCS
20.0Ompenenute Bemectsa X1 1 X2 B TaHHON cxeMe MpeBpalieHUH

CI2 +H2=X1

X1 + Fe(OH)2 = X2




HCI, FeCl12
HCI, Fe(OH)3
HCI, H20
HCI, FeCl3
21.0Onpenenute BemectBa X1 1 X2 B 1aHHOM cXeMe IpeBpalleHui

Fe + X1 =FeSO4 + H2
FeSO4 + KOH = X2 + K2S04

H2S04 (pa306), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (xonm), Fe(OH)3
H2S04 (kxonn), Fe(OH)2
22.0npenenuTe KaKk U3MEHSIOTCSI CBOMCTBA OE3KHUCIIOPOIHBIX KMCIOT raJloreHoB B cienytomeM psaay: HF --- HCI --- HBr --- HI

CHUJIa KUCIIOT PACTeT, TaK KaK YMEHBIIAETCS aTOMHBII pafinyc rajoreHa

CHUJIa KUCJIOT YMEHBIIAETCS, TAK KaK YBEIMYMBACTCS aTOMHBII paJilyc rajoreHa
CHJIa KUCJIOT PACTET, TaK KaK yBEJIIMYUBAETCS aTOMHBIM PaldyC rajJoreHa

CHJTa KACJIOT HE U3MEHAETCS, HE3ABUCHMO OT aTOMHOTO Pagnyca

23.TlepBoii cTamueit MOIy4eHUs CEPHOIT KUCIIOTHI SBISETCS 00KUT IIHPUTA, TIPOLIECC BBIPAXKACTCS YPAaBHCHHEM:
4FeS2 + 1102 = 2Fe203 + 8502
Y0 sIBIsIeTCS BOCCTAHOBHUTENIEM B JTAHHON PEeaKIiu?

JKENe30
XKeJe30 U cepa
XKEJIe30 U KUCIIOPO]
cepa
24.BTopoii ctaaueil mpoliecca noyiydeHus] CEpHOM KUCIIOTHI SABISETCS KaTATUTUIECKOe OKHCIeHne okcua cepsl (4): 2S03 + 02 =

2S03 +Q

BriGepure ycnoBust CMELIEHHsSI XUMHYECKOTO PaBHOBECHS BIIPABO.
IIOHU3UTh TEMIIEPATYPY, IIOBBICUTH JABJIEHUE, YIAJIATh U3 CUCTEMBI IPOJYKT PEaKLH
[IOHU3UTh TEMIIEPATYPY, HIOHU3UTh JABICHUE, YIAIATh U3 CUCTEMBI IIPOJYKT PEAKLIMU
IIOHU3UTH TEMIIEPATYPY, IOBBICUTH JABICHUE, HE YAAIATh U3 CUCTEMBI IPOAYKT PEaKIUH
HOBBICUTb TEMIIEPATYPY, IOBBICUTH JABJICHUE, YAAIATh U3 CUCTEMBI IPOAYKT PEaKLUU

25.CepHa;1 KOHOCHTPUPOBAHHAA KUCJIOTA ABJISCTCSA CUIIBHBIM OKHUCIIUTCIIEM. Onpez[eJmTe KaK MCHACTCA CTCIICHb OKHCJIICHUA CEPBI B
CJICAYIOMINX YPABHCHUAX PEAKIINU 1 BLI6CpPITe COOTBETCTBYIOIUE YPABHCHUS DJICKTPOHHOTO Oamanca

H2S04(xonmn) + Cu=SO2 + CuO + H20
H2SO04(xoHm) + Fe = SO + Fe2(S04)3 + H20
H2S0O4(xonn) + Zn =S + ZnSO4 + H20
H2S04(konn) + Mg = H2S + MgS0O4 + H20

26.PaccunTaiiTe MaccoBYIO JIOJIIO Jkene3a B okcue xkenes3a (3). OTBeT gaiite B MpoIeHTaX, OKPYIIIEHHBIX JI0 LEeTI0r0

560.0000
27 PaccunTaiiTe, CKOJIBKO KT JKeJe3a MOKHO NOJTyduTh U3 1 T okcuaa sxenesa (3), ecnu BbIxoa npoaykTa coctanisieT 80%. OTBeT B
KT, OKPYIJICHHBIX JIO LIEJIOTO.

560.0000
28.ITonGepuTe BO3MOXKHOE KAaTOJJHOE MTOKPBITHE LIS KEJIE3HOTO U3EIIHS

0JIOBO
IIHK
XpOM
Menb
29.0npenenute BO3MOXKHBII MPOIYKT PEAKIMU KOPPO3UH OLIMHKOBAHHOTO JKeJIe3a MPH HapYIICHUH TOKPBITUS B KUCIIOH cpesie

OKCHJI IINHKA
KapOOHAT IIMHKA




TUAPOKCUI TUHKA
30.0HPCZ[€J'II/ITC COOTBETCTBUC MCIKAY XUMHYCCKUMU MIPOLICCCAaMU U BCIIECTBAMU, ITOJIYIa€MbIMHU C UX ITOMOILBIO

3NIEKTPOINU3 PACTBOPOB COJIEH
SNIEKTPOJIN3 PACIIaBOB coneil
METO/] TBOITHOTO KOHTaKTHPOBAHHS
HHPOMETALTyPrHs

B pe3yJbTaTe paboThl METAIUTYPIHUYSCKHX MPESIIPUATHIA B BO3IyX MOMAAaeT OOJIbIIOE KOTMUECTBO ra3000pa3HbIX BEIOpocoB. Cpenn
HUX KUCIIOTHBIE OKCUBI. BriOepuTe BepHBIN TIepeUeHb.

OKCHJI KPEMHHSI, OKCUIBI JK€JI€3a, TUOKCU CEPBI

YIJIEKUCIIBIN Ta3, CEpHBII aHTUIPUA, OKCUJ KPEMHUS

YIJIEKUCIIBIN Ta3, AMOKCHU]T KPEMHHSI, OKHCH jKee3a

YIIIEKUCITBIN Ta3, CEPHUCTHIN ra3, Oyphlii ra3
U3BecTHO, YTO OJTHUM M3 METOJOB OUYUCTKU CTOYHBIX BOJ OT HOHOB TSKEINbII METAIUIOB sBIsAeTCs Koaryssus. KoarynsHr
cBs3piBaeT HOHEI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxxaaeT B Bujie ocaaka. Kakoe BemecTo u3
MPEIIOKEHHBIX MOKHO MCIIONIBb30BaTh B KAUECTBE KOAryisHTa?

NaHCO3
Ca(OH)2
CuSO4
HNO3

5.4. Meroauka OLleHKH OCBOCHHS JUCHMILUINHBI (MoayJs, npakTtuxku. HUAP)

Kputepun orieHKH OTBETOB Ha SK3aMeHe, IPOBOJIMMOM B YCTHOH Gopme

Onenka «OTIUYHOY» CTABUTCS, €CIH

- Ha TEOpETUYECKHE BOMPOCHI JaHbl pa3BepHYTHIE OTBETHI, IPH HEOOXOIUMOCTH U3JI0KEH MaTeMaTHUeCKH anmapar (popmybl,
rpadKH ¥ T.].) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TAOIHIIBI, PUCYHKH U T.J., IPABIJIHHO PEIICHA 3a/1a9a

- 00ydJaroIuiicss XOPOIIIO0 OPHEHTUPYETCS B MaTepHale, BIaaeeT TePMUHOIOTHEH, TIPHBOIUT IPIMEPHI, 000CHOBBIBAET,
aHAIM3UPYET, BBICKA3BIBAET CBOIO TOUKY 3PEHUS 110 aHATM3UPYEMBIM SIBICHHSIM U MpoLieccaM, MPaBHIIBHO MPUMEHSET MOTy4eHHbIE
3HAHUS NPH PELICHNH NPaKTHYeCKUX 3a/1ad. OTBETHI U3JIaraloTcsi CBOOOIHO, YBEPEHHO 0€3 HCIOIb30BaHUs JIMCTA YCTHOTO OIIpoca
OreHka «XO0poIIo) CTaBUTCS, €CIN

- Ha TEOPETHYECKHE BOMPOCHI TaHBI TIOJIHBIE OTBETHI, HO UMEJIa MECTO HETOYHOCTh B ONPEACICHIH KaKUX-THOO0 TTOHSATHHA, SIBICHUHA
U T.1. 3ajaya peleHa.

- 00y4JaroIIuUiicss OpPUCHTHPYETCS B MaTepHaJle XOPOIIO, HO JIOITyCKaeT OIIHOKU MpH (GOPMYITHPOBKE, OIMCAHUH OTACIBHBIX
KaTeropuii

Onenka «Y JOBIETBOPUTENBHOY» CTABUTCS, €CIH

- Ha TEOPETUYECKHE BOIPOCHI JaHbI OOIIUE HETIOIHBIC OTBETHI

- o0ydaromuiicst c1abo OpUEHTHPYETCS B MaTepralle, He MOJKET pelaTh 3a/1add, He MOKET IIPHBECTH ITPUMeEp, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Onenka «HeynoBneTBOPUTEIEHOY» CTABUTCS, €CIH

- He pellleHa 3a/1a9a W IPaBIIBHBIN OTBET AaH HA OJWH BOIpoc (00 HU Ha OJIMH)

- oOyyaromuiicss B MaTepuae TUCIUILINHBI TPAKTHIeCKH He OPHEHTHPYETCS, T.€. He MOXKET JaTh TaXke OOIINX CBEEHUHN 110
BOIIPOCY.

Kputepun OlieHKH OTBETOB Ha SK3aMEHe, POBOAMMOM B AUCTaHIMOHHOI hopme B LMS Canvas

90 < IIpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IlpoueHT BepHBIX O0TBETOB < 90 - X0po110

60 < IIponeHT BepHbIX OTBETOB < 75 — yOBIETBOPUTEIHHO

6. YHEBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOPEI, COCTaBHTEITN 3arnaBue bubnnorexa W3maTenscTBO, TOA, 371. ampec
JI1.1 | Kopxykos H.T'. OO61ias 1 HeopraHu4eckas M.: MUCuC; UHOPA-M, 2004,
XUMUS: Y4eb. mocobue
JI1.2 | I'muaka H.JL. Oo6mas xumust: Yaed.mocodue M.: Unrerpan-Ipecc, 2006,
JI1.3 |B.B. bynanos, T.H. XuMHUeCKast KHHETHKA: Jlann, 2014,
JlomoBa, B.B. PeiOkuH | yueOHOE ocoOHe

6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa

ABTOpLI, COCTaBUTCIIN 3armaBue bubanoreka HSZ[aTCJ'ILCTBO, rong, 3JI. aapec




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI2.1 |IumanoBuy U.A. Xumust: Meroanueckue M.: Bricu. k., 2003,
yKa3aHHs, IPOrpamMma,
pelIeHre THIIOBBIX 33/1a4,
MPOrpaMMHPOBAHHEIE BOIIPOCH
JUTSL CAMOTIPOBEPKU H
KOHTPOJIBHBIC 3aJaHUs JUIS
CTYJCHTOB-3a09HHKOB
WHXCHEPHO-TEXHIIECKUX
( HEXUMHYECKHUX )
CIELUAIILHOCTEH BY30B
J12.2 | AW .bepexHoii, Xumust: [Iporpamma, M.: Beicu.uk., 2004,
B.N.En¢pumos, METOJUYECKHE YKA3aHHUS,
JI.. Tomuna pelieHus 3a7a4 U KOHTPOJIbHBIE
3aJaHus VIS CTY/IEHTOB-
3a0YHUKOB WHXKEHEPHO-
TEXHHUYECKUX CICHUAATBHOCTEH
BY30B
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI3.1 | SAupmmaa T.H. Heopranmueckas xumust: JIab. Hosotpouuk, 2006,
MPaKTUKyM http://elibrary.misis.ru
JI3.2 | fAupmmnHa T.H. Heoprannueckast xumust HoBotponuk, 2012,
(XUMHUSI DTIEMEHTOB): http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBII MTPAKTUKYM
JI13.3 | Cocr. O.JI.JIoO6aueBa u | Xumust. OCHOBHBIC 3aKOHBI: HMCY "Topusriii", 2012,
Ip. Meron. ykazaHus K
1ab0paTOPHBIM paboTaM
6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
33 | Poccuiickas Hay4dHas SIEeKTpOHHAsT OMOIHOTEKA www.elibrary.ru
6.3 IlepeueHb MpoOrpaMMHOro obecneveHus
I1.1 |AnruBupyc Kaspersky Endpoint Security nns 6usneca-Pamupenssriit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
1.3 Microsoft Teams
1.4 |Zoom
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue

133 VYuebnas  aymuropus  Juia  3aHATHH | KoMmekt ydeOHoN Mebenn Ha 56 MecT 1 oOydaromuxcs,
JICKIUOHHOTO THIIA, NpaKTHYCCKUX | |  cTalMOHApHBIA KOMIBIOTEp Ui HpernojaBareis ¢
3aHATHI BEIXOZIOM B MHTEPHET, MPOEKTOpP, dKpaH HACTCHHBIH, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xomonxw,
muueH3uonHsle nporpammbl MS  Office, MS  Teams,
anTuBupyc Dr.Web.

134 VYuyeOHas ayIUTOPHSI g 3adatuil | KommnekTt yuebnoit mebenu Ha 40 mecT 11 oOydaromuxcs,
JIEKIIMOHHOTO THIIA, NpakTHYEeCKUX | |  cTanMOHApHBI KOMIBIOTEp Ui IperojgaBaTels ¢
3aHATUI BEIXOZIOM B MHTEPHET, NMPOEKTOpP, SKPaH Ha INTAaTHBE, JOCKa

aynutopHas MenoBas, Be0 kamepa Logitech, komonku,
nuneH3uonnsle  mporpammbl MS  Office, MS  Teams,
arTuBHupyc Dr.Web.
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Kommutekt oOopymoBanmss 1 J1abopaTopuu oOmed wu
Heoprannueckor xumuu HO® HUTY MUHCuC 04.2.3.0163,
1 mr.

(Cton-moiika pgBoviHass CMCIT 1200, 2 mT., cTOX
nabopatopuenii ¢ smukamu CJISI 1200, 6 ., Talyper
nabopatopusiii 20 mT., cTemmax Uil XamaToB, 1 miT.,
MITaTUB JabOpaTOpHBIH MeTaUIMYecKui it OroperoB I13,
5 mr, IOTaTMB JIaOOpaTOpPHBIA U 3aKPEIUICHHUS
XMMHYECKOH mocymnbl M obopymoBanms, 10 mT., Becs
anexktpoHHsle BYJI-200, 1 ., Bechl aHamutudyeckue AB-
210-01, 1 mT., TIKMTKa HarpeBaTelibHAs AJIEKTpUYECKast
[I3J1, 4mr., quctumnsarop mabopatopHsld, | mr., pH-merp
craunonapubiii DKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl UT-15 17K,
15 mr., marHutHas wmemanka [19-6100, 15 mr., cocyn
KaJIOPUMETPUYECKUI U1 TpOBelNeHHs  J1abopaTOPHBIX
paboT 1o TepMOXUMHUH, 15 IIT., IMUOIBI TUTEIbHBIE, 15 mT.,
HaOop  Mopenell  KPHCTAJUIMYECKHX  CTPYKTYyp  JUIA
JeMOHCTpaIui, 1 mrT., TafiMep SIEKTPOHHBIH NN(PPOBOH
nopratuBHbIE RSTO4167, | mT., KOMIeKnus MUHEPATIOB H
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanuid, 15 mr.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M HactenHsId, |
mT., Tabnuua MeHjaeneeBa HacTeHHas, | INT., TabiuIa
pPacTBOPUMOCTH HacTeHHas, 1 IT., Habop apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpaktomerp
mudposort [19-5200, 2mrT.), akBaguctmwisitop J3-25CII0,
1 mr., wmarautHas wmemanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 1mT., mne4yp KamepHas
HarpearenpHas "[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TIOPEHUS
nopratuBHblii Testo-300M, 1 mr., poTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr,
uckosumerp BIDK-1 0.34, 1 mr.
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Komrutekc  ygeOHOro 00OpyHOBaHMS JJIsL  IPOBEICHUS
sKojorndeckoro mpaxktukyma (TecT KomIeKTsl:MuHH-
skcnpecc-tabopatopust «Iluenka-¥Y/m, pH-lmr, PK-BIIK-
lwr, OX-1,Kap6onarei-1 mr, Cynbdatsi-1mT,Xnopuasi-1
wmt, Hurparel-1 1w, Kanpuwmii, XKeneszo-1mr,l{BeTHOCTS-
lmr, MyTHOCTE  /HPO3PadyHOCTB)  KOMIUIEKT  JUIS
nabopatopHeix pabdot ans ydamerocs, pH-merp Checker 1,
kouaykromerp HANNADIST 1, konaykromerp Dist, pH -
merp AHMOH-4100, pH-merp Checker I(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, momspumeTp HOPTaTUBHBIA
II-161, pedpakromerp HNPD-464, osnexrporumra (1
KOH}OD.), TEH3UOMETP K-6 KRUSS, yaeOHO-
71a0opaTOpHBIH KOMIUIEKT" XuMus'", Meiikep OpOHTaIBHBIN

0S-10 YHUBEpCaIbHBIH, BECHI aHAJTUTHYECKHE
snekTpoHHble HTR-120CE, HCTOYHMK TOCTOSIHHOTO TOKa
b5-45, KOMIIBIOTED, CTOJIBI nabopaTopHbIe c

TEXHOJIOTHYECKOH IPHCTaBKOi, TaOypeTs! 1TabOopaTOpHEIE.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIUXCA

OcBoeHMEe AUCIUILTNHEI MPEAIoiaraeT Kak MPoBeAeHUE TPAIULIMOHHBIX ayJUTOPHBIX 3aHATHH, TaK U PabOTy B ANEKTPOHHOI
nHpopMaIoHHO-00pa3oBarenbhoi cpeae (DMOC), B 3JIEKTPOHHOM Kypce MO AUCIUILTHHE. DIIEKTPOHHBIA KypC MO3BOISIET
WCTIONTb30BaTh CIEIAANBHBIA KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO 00YICHUS U JUCTAHIIMOHHBIX 00pa30BaTEILHBIX TEXHOJIOTHH.
WCTIONIB3YETCS MPEUMYIIECTBEHHO JJIsl ACHHXPOHHOTO B3aHMMOJICHCTBHUS MEXKIy YIaCTHHKaMHU 00pa30BaTeNIbHOTO Mmpolecca

nocpenctsoM cetu "MutepHer".

Yt008I 3 peKTHBHO UCTIOIB30BaTh BO3MOkHOCTH JMOC, a COOTBETCTBEHHO U YCIEITHO OCBOUTH AHCIHMILUIUHY, HYXKHO:

1) 3aperucTpupoBaThCs Ha KypC;

2) 03HAKOMHTBCS C COJIEPKAHUEM Kypca, BOIIPOCAMU JJIsl CAMOCTOSTENNFHON MMOATOTOBKH, YCIIOBUSMH JIOMTYCKa K aTTECTAIUH,
(hopMoii TIPOMEIKYTOYHOI aTTecTanuy (3a4eT/IK3aMeH), KPUTEPUSIMU OLICHUBAHUSA U JIP.;
3) u3y4ath yueOHbIC MaTepHAIIbI, pa3MEIleHHBIC TIPENoaBaTelieM. B T.4. MOIb30BaTHCS TUTEPATYPO, PEKOMEHIOBAaHHOM

npenogaBaTeyieM, Nepexoasd Mo CCbUIKaM,

4) nonb30BaThCs OMOIMOTEKOH , B T.4. AJIS BHIIOIHEHUS MMCbMEHHBIX Pa0OT (KOHTPOJIbHBIE PaOOTHI);

5) 03HaKOMUTECSI C COAEP)KAHNEM 3aaHMs K MUCHbMEHHOM paboTe, CpOKaMHM cljaun, KpUTEPUSIMH OLICHKH. B ycTaHOBIIEHHBIE CPOKH
BBITIOJTHUTD PaboTy(bl), MOATPY3UTH (haitn paboTH Ut TpoBepKH. PexoMeHmyeTcst Ha3bIBaTh (aia padoTHI CIIEAYIONM 00pa3oM
(ma3BaHMe mmpeaMeTa (COKpaleHHo), rpymmna, @O, qata akTyanu3aiuu (Ipy MOBTOPHOM pasMmerieHnn). Hampumep,




Qunocopus Meanos .M. BMT-193 20.04.2020. Ecriu paboTa ConepKUT PHCYHKH, (GOPMYIIBL, TO C LEIbI0 COXPaHEHHS
(dhopmaTupoBaHus ee HyKHO moarpyxath B pdf popmare.

Pabora, pa3Merniaemas B 3IEKTPOHHOM Kypce JUIS TPOBEPKH, TOJDKHA:

- coJiepkaTh BCE CTPYKTYPHBIE SJIEMEHTHI: TUTYIBHBIHN JIHCT, BBEICHNE, OCHOBHYIO YacTh, 3aKITIOUCHNUE, CIICOK HCTOUYHHUKOB,
pUIoKeHus (Mpu HEOOXOAMMOCTH);

- ObITH O(hopMITEHA B COOTBETCTBUH C TPSOOBAHHSIMHU.

[IpenoxaBarens B TeUeHHE YCTAaHOBICHHOTO CpoKa (He OoJiee mecaTH AHeH) mpoBepsieT padoTy U pa3MemacT B KOMMEHTApHAX K
3aJaHUIO PEleH3UI0. B Heil OH yKa3bIBaeT Kak MOJIOKHUTEIbHBIE CTOPOHBI pabOTHI, Tak 3aMedyaHus. [Ipy HATHINK B peLiCH3UU
3aMe4aHMil ¥ peKOMEH/Ialluii, HY)KHO BHECTH IOIIPaBKU B paboTYy, MOATPY3UTh €€ 3aHOBO JUIsl TOBTOPHOM npoBepku. [1pu 3ToM
Ba)KHO CJICIUTH 332 CPOKAMH, B TSUCHHE KOTOPHIX TOJDKHO OBITH BEIITOTHEHO 3a7aHue. [Ipyu HapyIIeHnn CpoKOB, YKa3aHHBIX
HperoaBaTesieM BO3MOKHOCTD HOATPY3UTh PaObOTy OCTAeTCsl, HO CHCTEMa BBIBOJHUT COOOIIEHIE O HapyIIeHH! cpokoB. [1o
OKOHYaHHH CEMECTPA 3arpy3HuTh PabOTy He IOIYUHTCS;

6) IpOHTH TECTOBBIE 3aJaHHs, OCBOUB PEKOMEH]IyeMble yueOHbIC MaTepHalIbl;

7) OTCIEeXUBATH CBOIO YCIIEBAEMOCTb;

8) unraTh 0OBABIICHNUS, pa3MellaeMble IIPenoJaBaTeeM, 1aBaTh OOPaTHYIO CBS3b;

9) coznaBarh 00CYX/JEHHS M YH4aCTBOBaTh B HUX (00CYXatoTcst 0OIIMEe MOMEHTSI, BBI3BIBAIOIIME BOIPOCH! y OOJIBIIMHCTBA IPYIIIb).
JanHas pyOpHKa TakKe MOXKET OBITh HCIOIb30BaHa [UIS B3aHMHOM IIPOBEPKH;

10) IposBIATH PETyISIPHYIO aKTHBHOCTB Ha KypCe.

IperMy1ecTBEHHO AJIsi CHHXPOHHOT'O B3aUMO/JICHCTBHS MEX/y yIaCTHHKaMHU 00pa30oBaTeIbHOIO Mpoliecca MOCPEICTBOM CETH

«H HTeprer» ncnonbsyercst Microsoft Teams (MS Teams). UToOBI TOTHOLIEHHO HUCIIONB30BATh €0 BO3MOXKHOCTH HYXHO
YCTaHOBUTH NpriiokeHue MS Teams Ha mepcoHATBHBIN KoMIbloTep U TenedoH. CTapocTaMm HYKHO co3ath rpymmy B MS Teams.
Y4acrue B Ipymne no3BoJser:

- CIIyIIaTh JIEKINH;

- paboTaTh HA MPAKTHYECKUX 3aHATHIX;

- OBITH Ha CBSI3U C IIPEIOIaBaTeIeM, 3a/1aBasi My BOIIPOCHI MIIM OTBEYAsl HA €r0 BOIIPOCH! B OOIIEM JaTe IPyMIbEl B pabouee BpeMs ¢
9.00 1o 17.00;

- OCYIECTBIISAITH COBMECTHYIO PaboTy HaJ JOKYMEHTaMH (BKiIaaka «Daiisl).

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCETJla padoTaTh ¢ BKIIFOYEHHOW KaMepOH.
HckmodgeHne — ecliy peroAaBaTellb MOIPOCUT OTKIIIOUYUTh KaMepbl U MUKPO(OHEI B cBsA3U ¢ OonbInMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITIOUMTEIBHO JIeTI0BbIe (oTo.

ITpu nmpoBeneHNH JISKIIMOHHO-TIPAKTHYECKAUX 3aHATHI BEETCs 3aliCh. DTO AaeT BO3MOXKHOCTB IPOCMOTpA 3aHATHA B CIIydae
HEBO3MOXKHOCTH IPHUCYTCTBHSA Ha HEM WM IPH HEOOXOIMMOCTH BHOBE OOPATHTCS K MaTepHally U 3aHOBO €ro IPOCMOTPETE.




