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AHHOTaIMS paboyveil mporpaMMBbl JUCITUILIMHBI

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 09.03.03 IIpuxnanHas nHGOPMATHKA
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHus o4Has
OO0mast TPyA0EMKOCTh 8 3ET
YacoB 1o yaeOHOMY IUIaHy 288 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 2
ayIUTOPHbIC 3aHATHSI 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 ayx. 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




1. HEJIX OCBOEHUA

1.1 Ienmpro n3ydeHNs XMMHUH SIBIISIETCS IPHOOPETEHNE 3HAHNH U YMEHHUH, HEOOXOIUMBIX JJISI YCTICITHOTO OCBOCHHS
JUCIUILUIAH €CTeCTBEHHOHAYYHOTO U MPO(ECCHOHATBHOTO IIUKIOB U MO3BOJSIONIUX PEIIaTh BOIPOCH! MOBBIMICHUS
3¢ (HEeKTUBHOCTH IPOU3BOACTBA U KAYECTBA MPOAYKIIHH.

1.2 3agayaMy U3y4eHUs] XUMHU SIBISIFOTCS (DOPMUPOBAHUE COBPEMEHHBIX IPEICTaBICHUIL:

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 Peakluii, IPOTEKAOMUX IpH MOTyIeHHH, 00paboTKe H MPUMEHEHHH MaTepHaoB.

2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOM 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 3alIUuThl U 3alI1Ta BBITYCKHON KBaTU(PUKAIIMOHHOW PabOThI

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

YK-1: Crioco6eH ocyliecTBJIATH MOUCK, KPUTHYECKHI AHAIN3 U CHHTe3 HHPOPMAaLlM1, YMeHHe aHAJIM3UPOBATH NPOLecchl 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 XUMUYECKHX PEAKIIHIA, IEKTPOIH3a

OIIK-1: Cnioco0eH NpUMEHATH €CTECTBEHHOHAYYHbIE H 001[eNH:KeHEPHbIE 3HAHUS, METOAbI MATEMATHYECKOI0 AHAJIN3a U
MOJCJTUPOBAHNS, TEOPETUYECCKOTO U IKCIIEPUMEHTAJTBHOI0 MCCJI€I0BAHUA B HpO(l)CCCPIOHaJILHOﬁ AEeATEJIbHOCTH

YMeTh:

OIIK-1-Y1 mpou3BoaUTE XUMHYIECKHE pacyeTh 110 (POpMyIIaM U ypaBHEHHUSAM PeaKIuit

YK-1: Crioco6eH ocylecTBIATH NOUCK, KPUTHYECKHIl AHAIN3 U CHHTe3 HHPOPMAaLMU, 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 Bnagets: cnoco6aMu UCTIONB30BaHKS Ta0OPATOPHOTO 00OPYIOBAHHS B XHUMHUUECKHUX U SIEKTPOXUMHUECKUX
UCCIEIO0BaHUIX

4. CTPYKTYPA U COJAEP)XAHUE

Kox HaunmenoBanue pasnenos u | Cemectp | Yacos | @opmupyemble | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kypce 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
XUMHHU KaK HAyq4HOH OCHOBBI 2.2
MaTepHaIOBEeICHUS. 313233
OCHOBHBIC TOHATHS XUMHUH:
aTOM, MOJICKYJIa, HOH, MOJIb,
aTOMHasI MOJICKYJISIpHAS
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 CaMocTosATeIbHOE U3YUeHHE YK-1-31 J1.1
y4e0HOTO MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM Kypce: 2.2
Ucropus pa3BuTus 212233
xumuu /Cp/

1.4 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM Kypce: ATOMHO- 2.2
MoJiekysipHoe yuenue /Cp/ 2139233

1.5 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepHuaa B JI1.2J12.1
AJIEKTPOHHOM Kypce:3aKoH J2.2
MMOCTOSIHCTBA COCTABA. 2132533
Cocrasnenue popmyI
OunapHbIX coenuHenuit /Cp/

1.6 CamocTosTenbHOe U3y4eHUE VK-1-31 JI1.1
y4e0HOTro MaTepuasa B JI1.2J12.1
AJIEKTPOHHOM J12.2
kypce:CocraBiierne hopmyi 0109233
THIPOKCUAOB U comneit /Cp/

1.7 CaMocTosATeIbHOE U3YUeHHE VYK-1-31 YK-1- J1.1
y4e0HOTO MaTepHuasa B Vi JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:IIpumeHeHne 3aKOHOB 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. OIIK-1-¥1 YK JI1.1 P20
Pemenue pacueTHbx -1-31 YK-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
Mpuniun [ayns. [Ipasuio 2.2
XyHa ¥ IOPSIIIOK 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.

Mornekyna Bogopoia 1
METOJIBI €€ omrcaHust. MeTtox
BC u rubpunm3anus
opburaneit /Jlex/

23 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
y4e0HOTO MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM 2.2
Kypce:DIeKTpOHHbIE 013233
(hOpPMYITBI DJIEMEHTOB.

XapakTepHucTuKa J1eMeHTa
o dopmymne /Cp/

2.4 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
y4e0HOro MaTepuasa B JI1.2J12.1
3JIEKTPOHHOM J12.2
Kypce:3aBUCUMOCTb 012233
nonoxenus B [II1C ot
ctpoenus aroma /Cp/

2.5 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2712.1
9JIEKTPOHHOM 2.2
kypce:Ilepuonnyeckoe 213253
M3MEHEHHE CBOMCTB BEIIECTB
B 3aBUCHMOCTH OT
nonoxxenus B I[1IC /Cp/

2.6 CamocTrosTenbHOe U3y4eHUE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
Kypce:BajgeHTHOCTb. 212233
Kosanentnas csi3b /Cp/

2.7 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepHuaa B JI1.2712.1
9JIEKTPOHHOM 2.2
Kypce:Meranyeckas 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 METAJUTYPIUH. J2.2
OCHOBHBIE 3aKOHOMEPHOCTH 212233
npotekanus. /Jlex/

33 CBsI3b OKUCIIUTENHHO- YK-1-31 J1.1
BOCCTaHOBUTEIBHBIX JI1.2J12.1
CIIOCOOHOCTEH 3IeMeHTa co 2.2
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 CamocTosTenbHOe U3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepHuaa B JI1.2J12.1
AJICKTPOHHOM Kypce: AHaIH3 J12.2
OKHCIIUTENBHO- 213253
BOCCTAHOBUTEIBHOI
cnocoOHOoCcTH aTtoMma /Cp/

3.6 CaMocTosATeIbHOE U3YUEHHE YK-1-31 J1.1
y4e0HOTO MaTepHuaa B JI1.2J12.1
3JIEKTPOHHOM 2.2
Kkypce: Tunuansie 013233
okucuTeny. Hemeransl.

Kucnotsr. /Cp/

3.7 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepHuaa B JI1.2J12.1
AJIEKTPOHHOM J12.2
Kypce:OKUCIUTENbHbIE 2102233
CBOMCTBA XpOMATOB,

JIUXPOMAaTOB, a30THOM
KUcnoThl. /Cp/

3.8 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2712.1
JJIEKTPOHHOM 2.2
kypce: Tunuunsie 213253
BOCCTaHOBUTEH. MeTallibl,
cyns(uasl, HUTpunsL. /Cp/

39 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
y4eOHOr0 MaTepHana B JI1.2J12.1
3JIEKTPOHHOM J12.2
Kypce:BoccraHoBUTEIBHBIE 012233
cBO¥icTBa ranoreHua0B. /Cp/

3.10 | CamocTosiTenbHOE N3yUeHHE YK-1-31 J1.1
y4e0HOTO MaTepHrasa B JI1.2J12.1
3JIEKTPOHHOM JI2.2J13.1
Kypce:OKUCITUTENBHO- 213233
BOCCTaHOBHUTENIbHAS
JIBOMCTBEHHOCTb. Peakunu
JHCIpOnopIroHupoBaHus. /C
p/

Paznen 4. Dnekrpoxumus

4.1 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
y4e0HOTO MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM Kypce:OCHOBBI 2.2
JNEKTPOXUMHUIECKUX 013233

nporieccoB. ['anbBaHUYECKUN
anekMHT /Cp/




4.2 CamocTosTensHOE U3YUCHUE VK-1-31 J1.1
y4e0HOro MaTeprasa B JI1.2J12.1
3JIEKTPOHHOM J2.2
Kypce:DIeKTpoIu3 KaK METO 313233
MOJY4EHHUS U
paduHHPOBaHUS METAIJIOB.
Pacuer maccel 1 06beMa
HPOIYKTOB AeKTponu3a. /Cp/
4.3 DNEKTPOXUMUYECKUE OIIK-1-Y1 VK J.1 P22
MPOLIECCHI: KOPPO3US -1-31 YK-1-VY1 JI1.2J12.1
METaJIJIOB, TaJIbBAaHHYCCKUI J2.2
AJIEMEHT, JEKTPOJIU3. D152 53
[IPuMeneHre JaHHBIX
MPOIIECCBO B
meraiurypruu. /I1p/
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/ OIIK-1-Y1 VK J.1 P24
-1-31 YK-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 U3YUCHUE
y4eOHOro MaTepuaia B
3NIEKTPOHHOM Kypce:Oormme
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

CaMOCTOATEIbHOE U3YUEHUE
y4eOHOr0 MaTepuana B
3NIEKTPOHHOM
Kypce:PacTBopbl
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

CaMocTosATeIbHOE U3YUEHHE
y4e0HOT0 MaTepHana B
JIEKTPOHHOM
Kypce:PacTBOPBI CUIIBHBIX
anexTposnuToB. Kaxkymascs
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.
Bydepusie pactsopsl. /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/

OIIK-1-Y1 VK
-1-31 YK-1-V1

J1.1
JI1.2J12.1
2.2
013233

P26

6.3

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

OIIK-1-Y1 VK
-1-31

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 Nzyuenue 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 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2712.1
3NIEKTPOHHOM Kypce:OCHOBBI 2.2
tepmoxumun. /Cp/ 2139233

6.7 CamocTrosTenbHOe U3y4eHHE YK-1-31 YK-1- J.1
y4e0HOTO MaTepuaa B Y1 JI1.2J12.1
3JIEKTPOHHOM JI2.2713.1
kypce:OnpeneneHue 213253
3aBHCHMOCTH CKOPOCTH
PEaKIiK OT KOHIIEHTPAINN H
Temrneparypbl. CMenienne
paBHoBecus. /Cp/

6.8 CamocTosTenbHOe H3y4eHHE YK-1-31 YK-1- J.1
y4e0HOTO MaTepHuaa B Vi JI1.2712.1
3NIEKTPOHHOM Kypce:3aKoH 2.2
I'ecca. Pacuersl TemnoBbIx 2102233
s dexToB peakmyid. /Cp/

6.9 CamocTosTenbHOe H3yIeHHE YK-1-31 YK-1- J.1
y4e0HOTO MaTepHuaa B Vi JI1.2J12.1
AJIEKTPOHHOM Kypce:Bropoe J12.2
Hayajuio TEPMOJUHAMUKH. 012233
[MonsTHE 00 HTpOIHH.

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

6.10 | CamocTosTenpHOE U3y4EeHUE YK-1-31 J.1
y4e0HOTro MaTepuasa B JI1.2J12.1
AJIEKTPOHHOM J12.2
Kkypce:CaMoIIpou3BOJIbHOE 0102233
IIPOTEKAHUE PEAKLIU.

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

6.11 | CamocrosTenbHOE U3y4eHHE YK-1-31 JIT.1JI1.2
y4eOHOT0 MaTepHana 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
yYpaBHEHHE PeaKLuu.
[IpaBuno Baur-T'odda.
KoncranTa ckopoctu
peakuuu. DHeprust
axtuBanuu. Katanus u
Katanu3atopsl. /Jlex/




6.12 | CamocTOsITENBHOE U3ydCHUE YK-1-31 YK-1- J1.1
y4e0HOro MaTeprasa B Vi JI1.2J12.1
3JIEKTPOHHOM J2.2
Kypce: XumMmuaeckoe 313233
paBHOBecue. OOpaTUMble U
HeoOpaTHMBIC XHUMHYECKUE
peakuuu. Koncranra
XHUMUYECKOTO PAaBHOBECHUS H
ee CBs3b ¢ dHeprueit ['mboca.

CMerieHre XUMHIECKOTO
PaBHOBECHS IIPU M3MEHEHUU
ycnoBui. [Tpunnun 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 MOJIy4eHHE, J2.2
KIIaccupuKarms. 313233
Kommrexkcoobpa3oBatens u
nurasapl. Buemnss u
BHYTPEHHSS
KOOPIWHAIIMOHHKIE CQEpPHI.

Koopaunanuonnoe uucio,
3aBUCUMOCTb
KOOPJWHAIIMOHHOTO YKCIIa OT
3apsja v paauyca
KOMILJIEKCOO0Pa30oBaTesl.
PaBHOBecus B pacTBOpax
KOOPIWHAIIMOHHBIX
coenquuennii. Koncranra
HeycToWIuBOCTH. /JIek/

7.2 CamocTrosTenbHOe H3y4eHHE YK-1-31 YK-1- J.1
y4e0HOTO 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 U3YUCHUE VK-1-31 J1.1
y4e0HOro MaTeprasa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:Ilomydenue 313233
KOMIUIEKCHBIX COEIUHEHUH.

CBoiicTBa KOMIUIEKCHBIX
coequnaeHmi. /Cp/

7.4 CamocTosTenbHOe U3y4eHHE YK-1-31 YK-1- J.1
y4eOHOTro MaTepuasa B Vi JI1.2J12.1
AJIEKTPOHHOM J12.2
kypce:CocraBierne hopmyi 0102233
KOOPAWHAIIMOHHBIX
coenunenuii. Pacuer
KOHCTaHTBI
HecroikocTH. /Cp/

7.5 CaMocTOoATeIbHOE U3YUeHHE VYK-1-31 YK-1- J1.1
y4eOHOro MaTepuasa B Vi JI1.2J12.1
3JIIEKTPOHHOM Kypce:MeTon J2.2
KOMILIEKCOHOMETPUUECKOTO 019233
tutpoBanus /Cp/

7.6 KomruiekcHblie comnu. OIIK-1-Y1 VK J.1 P28
Howmenknarypa, -1-31 YK-1-VY1 JI1.2J12.1
oOpa3oBaHue, pa3pylnieHne J2.2
KOMILJIEKCHBIX COJIEH. 212233
3HayeHue B
Metaiurypruu /IIp/

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 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepHuaa B JI1.2J12.1
9JIEKTPOHHOM 2.2
kypce:Iloarpymnma renusi. 213253
O0mas xapakTepucTHKa
anemeHToB. Haxoxnenue B
MPUPOZE, METOIBI MTOTYIEHUS
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
nonyueHus. duzndeckue u
XMMHUUYECKHE CBOWCTBA.
I'unpunel, ux
KItaccu(pUKaIus, CiocoObI
MOJIy4EHHUS U CBOMCTBA.
OO011as xapakTepucTHKa
BOJIOPOJIHBIX COECAMHEHUH
HeMmeTauoB. [Ipumenenue
Bozopona. /Jlex/




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

MOJTy4EHHE, CBOHCTBA.
IImaBuKOBas KUCIIOTA,
XJIOPOBOAOPOIHAS,
OpoMoBOOpOIHAS U
MOJOBOIOPOIHAS KHCIOTHI.
lanorenuner. /Jlex/

8.4 CaMocTosATeIbHOE U3YUeHHE YK-1-31 J1.1
y4eOHOI0 MaTepHana B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:CpaBHEHHE COBIUCTB 012233
OKHCIIUTENbHO-

BOCCTaHOBHUTEIIEHBIX
KHCIIOPOI0CO ICPIKATIIIX
KHCIIOT ranorenos. /Cp/

8.5 CaMocTosATeIbHOE U3YUeHHE YK-1-31 J1.1
y4e0HOTrO MaTepHrasa B JI1.2J12.1
3JIEKTPOHHOM J2.2
Kypce:B3aumonetictue 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
TPYNIBI 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
TPYIIBI 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
MOJIEKyYII, Ta00paTOpHBIE U 2.2
MIPOMBIIIIJICHHBIE CITOCOOBI 213253
MOJTYdeHHUS, PU3MUCSCKHIE U
XHUMHUYeCKue cBorcTBa. O30H,
€ro MoJy4eHHe, CTPOCHUE
MOJICKYJI, 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, TIOTyYCHHE,
CBOMCTBA,

npuMeHenue. /JIex/




8.10 | Cepa. Obmas VK-1-31 J1.1
XapaKTepPHUCTHKA, JI1.2J12.1
Hax0XJIeHHE B PUPOJIE, J12.2
CrocoObI OTYYESHNS, 212233
(uznyeckue U XUMHUYECKHE
cBoiictBa. CepoBoIOpoOs,

CYIb(OUIBI, TONMUCYIb(UABL.
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 U3ydeHHE YK-1-31 JI1.1
y4e0HOTO MaTepuana B JI1.2J12.1
3JIEKTPOHHOM 2.2
Kypce:CrocoObt 212233
MIPOMBITIIIICHHOTO
MIPOU3BOJICTBA CEPHOM
KHUCIIOTHI. €€ IPUMCHCHHUE B
HapoIHOM Xo3sicTBe. /Cp/

8.13 [ CamocTosiTenbHOE U3ydeHUE YK-1-31 J.1
y4e0HOTO MaTepHuaa B JI1.2J12.1
3eKTpOHHOM Kypce:CerneH, J12.2
TeyuTyp ¥ nooHui. Obmas 012233
XapaKTEPUCTHKA DIIEMEHTOB,

HAXO0X[ICHUE B IPHUPOJIC,
(u3MuecKre 1 XUMUYECKHE
cBolicTBa. BonoponHsie
COeIMHEHHS CeleHa U
temtypa. CeneHuapl u
Terurypuabl. OKCHIBI ceeHa
Y TeJtypa.
Kucnoponoconepxarue
KHCIIOTHI CEJIeHa U TeIUTypa.
IIpumenenue cenena u
temtypa. /Cp/

8.14 | CgpoiicTBa 3memeHTOoB VI A OIIK-1-Y1 VK J.1 P30
TPYIIIBL 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/ J12.2]713.2

313233

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

(uznveckue U XUMHUUECKHE
cBoiicTBa. CoelMHEHUS a30Ta
C BOJJOPOJIOM, CIIOCOOBI
HOTy4eHHs, (PU3NIECKHE U
XUMHYECKUE

cBoiictBa. /Jlex/




8.17 | CamocTosITeNbHOE U3YUCHUE VK-1-31 J1.1
y4e0HOro MaTeprasa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:CoerHEHHE a30Ta ¢ 313233
kucinopoaom. OKCHIIBI a30Ta,

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

coequnenuii. /Cp/

8.18 [ CamocrosTrensHoe U3yueHNE YK-1-31 J1.1
y4e0HOTO MaTepuaa B JI1.2J12.1
ANEKTPOHHOM Kypce:Docdop. 2.2
OO01as xapakTepucTUKa 212233
JJIeMEHTa, HAXOXKJCHUE B
npupoze. AJUIOTPOIIHbIE
Moaudukanuu gocdopa.

CniocoObl mosTydeHust
dbochopa. Pusnieckue u
XUMHUYECKHE CBOMCTBA
tdhocdopa. Bogopoansie
coeaunenus pocdopa.
®Dochumsr metaios. /Cp/

8.19 |CamocTosiTenbHOE U3yueHUE YK-1-31 J.1
y4eOHOr0 MaTepuana B JI1.2J12.1
AJIEKTPOHHOM J12.2
kypce:Kucnoponnsie 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
TPYIIIIBI 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 ¥ UX 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

yriepoaa. CriocoObt
MONTYdeHHSI, PU3NUECKHE U
XHMHYECKHE CBOMCTRA.
BonoponHsie coequHeHus,
KHCJIOPOJIHBIC COSTUHEHUS,
KHCIIOPOI0OCOAEpIKAIINE
KHUCJIOTBI M HX COJIH.
[IpumeHeHue yriepoaa u ero
coenuHenwuii. /Jlex/




8.23 | CamocTosTeNnbHOE U3YUCHUE VK-1-31 J1.1
y4e0HOro MaTeprasa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:Kpemumnit. Obmras 313233
XapaKTepHCTHKA DIICMCHTA,

HaXOXIICHUE B IPUPOJIC.
AoTpOITHBIE MOAN(UKAIIIH
kpemHHs. Crioco0B
MOJTy4eHHS, 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
TpYyHIBbL 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 ¥ UX 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 Ioarpynmna nutus. O0mas YK-1-31 J.1
XapaKTEpUCTUKA HJIEMEHTOB. JI1.2J12.1
Haxoxnenue B npupoze, J2.2
METO/IbI MTOJTyYCHHUS 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 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2712.1
JJIEKTPOHHOM 2.2
kypce:Iloarpynmna Gepusms. 213253
[Tonoxenue B
NEPUOJUUYECKON CUCTEME,
o011as XapaKTepUCTHKa,

METOJIBI TTOYYCHUS.

du3nuecKre 1 XUMHIESCKHE

cBoiictBa. OKCHIBI,

THIPOKCHUJIBL, HX

KI1accu(UKaIHs, CIOCOOBI

HOJY4EHHUS U CBOMCTBA.

[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
XapaKTEpPHCTUKA, IOJIy4YEHHUE, 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 | CamocrosiTenpHOE U3y4EeHUE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2712.1
3JIEKTPOHHOM Kypce:I'amnmii, 2.2
uHAUH, Tamuui. O0mas 215253
XapaKTEePUCTHKA IEMEHTOB.

Haxoxnenue B npupoze,
crocoObl NOTYYEeHNUS,
(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 OTYYESHNUS, 2.2
(busnvIecKre U XUMHUYECKHE 213253
cBoticTBa. OKCHUIBI,
runpokcuabl. [Ipumenenme
0710Ba, cBUHIIA. /JIek/

10.4 | CamocTosTenbHOE N3yYeHHE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM Kypce:UcTopust 2.2
pa3BUTHS METALIYPIHU. 213233
[Tonmyuenue onosa, Meny,
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 | CamocrosTenbHOE U3y4CHUE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:Iloarpymnmna ckanaus. 212233
OO011as xapakTepucTHKa
JJIEMEHTOB, HAXO0XICHHE B
MPUPOZE U MOTyIeHHE.

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

11.2 | CamocTosTenbHOE N3yIeHHNE YK-1-31 J1.1
y4eOHOI0 MaTepHana B JI1.2J12.1
3JIEKTPOHHOM J12.2
kypce:Iloarpynmna turasa. 0109233

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




11.3 | CamocTosTeIbHOE H3yIEHHE VK-1-31 J1.1
y4e0HOro MaTeprasa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:Iloarpymnmna Banaaus. 313233
OO01as xapakTepucTUKa
3JIEMEHTOB, HAXOXICHHUE B
MPUPOJIE U MTOTyICHHE.

OKcuIbl, THAPOKCHIBL.
[Ipumenenue 3;1€eMEHTOB
ToATpyNIel Baraaus. /Cp/

11.4 |Iloxrpymma xpoma. O0mast YK-1-31 J1.1
XapaKTEPUCTUKA 3JIEMEHTOB, JI1.2J12.1
HaX0XJICHUE B IPUPOAC U J12.2
nosydeHue. OKcuapl, 2102233
runpokcuabl. [Ipumenenne
9JIEMEHTOB MOATPYIIIIBI
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 |Iloarpynma mapraHna. 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
MOATpYyIIIel Mapranua. /Jlex/

11.7 | Meramisl cemeiicTBa xene3a. YK-1-31 J.1
OO01as xapakTepucTHKa JI1.2J12.1
3JIEMEHTOB, HaXOXK/ICHUE B J2.2
IPUPOJIE U MOTyICHHE. 213233
UyryH u cranbs. OKcupl,

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 | CamocrosiTensHOE U3y4EeHUE YK-1-31 J.1
y4e0HOTO MaTepuaa B JI1.2712.1
9JIEKTPOHHOM 2.2
Kypce:Merasuibl ceMeiicTBa 213253
ratuHbl. O0mas
XapaKTepUCTUKA DJIEMEHTOB,

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

11.10 | Hoxrpynma meau. Obmias YK-1-31 J1.1
XapaKTepPUCTHUKA SJICMCHTOB, JI1.2J12.1
HaXO0XJICHUE B IPUPOAC U 2.2
noaydeHue. OKcumpl, 012233

ruapokcuasl. [Ipumenenue
3JIEMEHTOB IMO/ATPYIIITbI
meau. /Jlex/




11.11 |Hoxrpymnma menu. 2 VK-1-31 VK-1- JI1.1 P35
OCOOCHHOCTH XUMHYECKHX Vi JI1.2J12.1
CBOWCTB Me/IH, cepedpa 1 J2.2
30J10Ta. 3HAUYEHHE ITUX 212233
METAaJJIOB B
npombIiieHHocTH. /TIp/

11.12 | Ioarpynna nunka. O0mas 6 YK-1-31 J1.1
XapaKTEpUCTUKA JIEMEHTOB, JI1.2J12.1
HaXOXXJCHUE B IPUPOLAE U J12.2
nosrydenue. OKCUIBbI, 215253
runpokcuabl. [Tpumenenue
9JIEMEHTOB MO PYIIITBI
nunka. /Cp/

11.13 [ CgoiicTBa HUHKA U €TO 1 YK-1-31 YK-1- J.1 P36
coenuHeHU. OCHOBBI Vi JI1.2J12.1
1BeTHOI Metaitypruu. /I1p/ JI2.2J13.2

212233

11.14 | Pa3BuTHE JOMEHHOTO 2 VK-1-31 JI1.1
IIPOU3BOJICTBA B JI1.2J12.1
HoBotpourike. JlomeHHbII 2.2
Mpoliecc MPOU3BOACTBA 2152023
gyryHa. /JIex/

Paznen 12. 5. Ctpoenne u
cBoiicTBa MeTasLJ10B f-
3J1€eMeHTOB.

12.1 | CamocTosTenbHOe N3yueHHe 3 YK-1-31 J1.1
y4e0HOTO MaTepHuasa B JI1.2J12.1
3JIEKTPOHHOM J2.2
kypce:JlanTanouasr. O6mas 2103233
XapaKTepUCTUKA 3JIEMEHTOB,

HaXOXJICHUE B IPUPOC U
nosrydenue. OKCUpbI,
ruapokcuasl. [Ipumenenue
JIAaHTAHUJIOB. AKTUHOU/IBI.
O0mas xapakTepucTHKa
9JIEMEHTOB, HAXOXICHHE B
MIPUPOE U MOJTydeHHE.
OKCHJIBI, THIPOKCHIBL.
ITpumenenue

akTuHOUAO0B. /Cp/

12.2 Penxo3emeinbHble METAJLIEL. 2 VK-1-31 JI1.1
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

010233




