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AHHOTaIMS paboyveil mporpaMMBbl JUCITUILIMHBI

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 13.03.02 DnexTposHEpreTHKa U AIEKTPOTEXHUKA
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 18 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 Hepno;mqecxoﬁ 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 |TocymapcTBeHHAas UTOrOBasl aTTECTAlMs

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

YK-1: CriocobeH ocyliecTBIATH NOUCK, KPUTHYECKHIl AHAIN3 U CHHTe3 HHPOPMALlMU, YMeHHe aHAJIM3UPOBATH NIPOLecChl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHUMEHSITh CHCTEMHBIIH TOAX0/X IJIsI pellieHNs MOCTaBJIEHHBIX 3a/1a4

3HaTh:

YK-1-31 3HaTh: OCHOBBI CTPOCHHUS BEIIECTBA, TEOPHIO HIEKTPOIUTHIECCKON JUCCOUALNH U MIEKTPOXUMHIECKUX IIPOIIECCOB

YMmerb:

VYK-1-¥Y1 YMeTh: IpOBOAUTH PACUEThl MPOAYKTOB XUMUYECKHX PEAKIHA, IEKTPOIH3a

Baanernb:

VYK-1-B1 Bnagers: cnoco6amMu HCTIONB30BaHKS 1TaOOPaTOPHOTO 000PYIOBAHHS B XMMHUIECKHUX U SIEKTPOXUMIYECKUX
UCCIEIOBAHUIX

4. CTPYKTYPA U COJAEP)KAHHUE

Kox HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pa3nen 1. Beenenue.
OcHOBHbIE 3aKOHBI U
NOHATHS XUMHH

1.1 Xumus, Kak paszen 1 2 VK-1-31 YK-1- JI1.1
€CTECTBO3HAHHUS. 3HAUCHHUE Vi1 JI1.2J12.1
XMMUU KaK Hay4HOU OCHOBBI 2.2
MaTepUaIOBEICHHUS. D1 D2 33

OCHOBHBIE ITOHATHUS XUMUU:
aTOM, MOJIEKYJIa, HOH, MOJIb,
aTOMHAas MOJICKYJIsIpHAs
Macca, CIIoco0bl UX
onpezaeneHus. OCHOBHbIE
3aKOHbI XUMHUH: 3aKOH
COXpaHEHHUsI MacChl, KaK
OCHOBa MaTEepPHAJIHHOTO
OajaHca TEXHOJIOTHYECKOTO
nporecca, 3aKOH
[IOCTOSTHCTBA COCTaBa
BEILECTB, 3aKOH
SKBUBAJICHTOB, 3aKOH
Asorapo. /Jlex/




1.2 CBoiicTBa OCHOBHBIX KJIACCOB VK-1-Bl J1.1 P1

coenuHeHui. /J1ab/ JI1.2J712.1
J12.2J13.1

J3.3
31 32 33

1.3 CaMocToATeIbHOE U3YUeHHE YK-1-31 J.1
ydaeOHOoro Marepuana B LMS JI1.2J12.1
Canvas: Vcropust pa3Butus J2.2
xumu /Cp/ 212233

1.4 CaMocToATeIbHOE U3YUEHHE YK-1-31 J.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas: ATOMHO- 2.2
MonekynsipHoe yaerue /Cp/ 013233

1.5 CaMocTosATeIbHOE U3YUeHHE YK-1-31 J.1
y4ae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:3aKoH ITOCTOSHCTBA J2.2
cocraBa. CocTaBieHue 2132233
dopmyn OnHapHBIX
coeauneHwmit /Cp/

1.6 CamocTosTenbHOe H3yUeHHe YK-1-31 JI1.1
yaeOHOro Matepuana B LMS JI1.2J12.1
Canvas:CocraBieHue 2.2
(hopMyIT THAPOKCHIOB U 213233
coneii /Cp/

1.7 CamocTosTenbHOe U3y4eHHe VK-1-31 YVK-1- JI1.1
yde6HOoro Marepuana B LMS Vi JI1.2J12.1
Canvas:IIpumeHeHne 3aKOHOB J12.2
ABOTajipo U ra3oBbIX 3aKOHOB 010233
JUTS PEIIeHUS] XUMUYIECKUX
3amau /Cp/

1.8 OCHOBHBIE 3aKOHBI XUMHUHU. YK-1-31 YK-1- J.1
3aKkoH 3KBUBaJICHTOB. /JIek/ Vi JI1.2712.1

2.2
31 32 33

1.9 OCHOBHBIE KJTacChI YK-1-31 J.1 P19
XAMHAYECKHIX JI1.2J12.1
coemqunenwmi /TTp/ J2.2

31 32 33

1.10 |3akoH 5KBHUBAJICHOB. YK-1-31 YK-1- J.1 P20
Pemenne pacueTHbIx Vi JI1.2J12.1
3amaq /Tlp/ JI2.2713.1

212233
1.11 | 3akoH 3xBuBaNcHOB /J1a6/ YK-1-31 YK-1- J.1 P2
V1 JI1.2J12.1
J12.2J13.1
JI3.2J13.3
31 32 33
Paznen 2. Ctpoenue
BellecTBA.

2.1 Crpoenue atoma. KBanTOBBIE YK-1-31 JI1.1
qucia. ATOMHBIE OpOUTAIIH. JI1.2J12.1
[punuun [Mayns. [Tpasuio J12.2
XyHIla ¥ NOPSIIOK 010233

3aITOJTHEHUS] aTOMHBIX
opburaneii. [TpuHun
HauMEHbILIEH SHEPIUu.
[Mepuoanueckuit 3akoH u
[lepuoauueckas cucrema
XMUMUYECKUX 3JIEMEHTOB B
CBETE TCOPHH CTPOCHUS
aToma /Jlex/




2.2 Xumudeckas CBsI3b. YK-1-31 J.1
CtpoeHue MOJIeKYIL. JI1.2J12.1
[MprauHb! 00pazoBaHuS 2.2
XUMHI4YecKor cBs3u. [Ipupona 013233
XHMHYECKOU CBS3H.

Morekyina Bogopoia u
METOMBI e onucanus. Metox
BC u rubpuanzanus
opburaneii /Jlex/

2.3 CamocTrosTenbHOe U3y4eHHE YK-1-31 J.1
yaeOHOro Matepuana B LMS JI1.2J12.1
Canvas:DJeKTpoHHbIE 2.2
(hopmynbl 21eMEHTOB. 2130233
XapakTepucTHKa dJIEMEHTa
o opmyie /Cp/

2.4 CaMocTOoATeIbHOE U3YUeHHE YK-1-31 J.1
yae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:3aBHCUMOCTh J2.2
nonoxxenus B [ITIC ot 212233
ctpoenus aroma /Cp/

2.5 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:I1lepuoanueckoe J2.2
U3MEHEHHUE CBOMCTB BEIIECTB D152 33
B 3aBUCHMOCTH OT
nonoxenus B [1C /Cp/

2.6 CamocTosTenbHOe H3yIeHHE YK-1-31 JI1.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:BaneHTHOCTb. 2.2
Kosanentnas csi3b /Cp/ D132 033

2.7 CamocTosTenbHOe H3y4eHHe YK-1-31 JI1.1
yaeOHOro Matepuana B LMS JI1.2J12.1
Canvas:MeTtaninyeckas 2.2
cBs3b /Cp/ D132 033
Paznea 3. OkuciaurenbHo-

BOCCTAHOBHUTEJIbHbIE
MPoIecCh

3.1 OKHUCIUTEIIBHO- VK-1-31 J1.1 P21
BOCCTaHOBUTCIbHBIC JI1.2J12.1
peaxkuu. YpaBHeHUS 2.2
3neKTpoHHOro Oananca. /IIp/ 013233

3.2 OKHCITUTENEHO- YK-1-31 J.1
BOCCTaHOBUTEIbHBIC JI1.2J12.1
MPOIIECCHI B METAJUTYPIUH. J2.2
OCHOBHBIE 3aKOHOMEPHOCTH 013233
npoTekanus. /JIex/

33 CBS13b OKUCJIUTENBHO- YK-1-31 J.1
BOCCTaHOBUTEJIBHBIX JI1.2J12.1
CITOCOOHOCTEH 37IeMEeHTa CO 2.2
CTPOECHUEM aTOMa, OCHOBHBIE 212233
OKHUCITUTEIH U
BoccTaHoBuTeNH. /JIex/

34 OKHUCIUTEIBHO- VK-1-B1 JI1.1 P3
BOCCTAHOBHUTEIbHEIC JI1.2J12.1
peakuuu. /J1a6/ J12.2713.1

21052033

35 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
yaebHoro Matepuana B LMS JI1.2J12.1
Canvas:Anaau3 J2.2
OKHCIIATEIBHO- 210233
BOCCTAHOBUTEIHHOMN

criocodHocTu aroma /Cp/




3.6 CamocTosTensHOE U3YUCHUE VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas: Tunuunsie J2.2
okucnuTenn. Hemerasmisl. 2132233
Kucnotsr. /Cp/

3.7 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
ydaeOHOoro Marepuana B LMS JI1.2J12.1
Canvas:OxuciuTenbHble J2.2
CBOICTBa XpOMATOB, 212233
JXPOMATOB, a30THOM
kucioThl. /Cp/

3.8 CamocTosTenbHOe H3yUeHHE YK-1-31 J.1
yaebHoro Matepuana B LMS JI1.2J12.1
Canvas: Tunnunsle 2.2
BOCCTAHOBUTEIH. MeTasuibl, 2102233
cyns(uasl, HUTpugsL. /Cp/

3.9 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
yde6Horo marepuana B LMS JI1.2J12.1
Canvas:BoccTanoBuTenbHbIe J2.2
cBo¥icTBa rajgoreHuaoB. /Cp/ 3132 33

3.10 | CamocTosTenpHOE N3yIeHHE YK-1-31 J1.1
yae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:OKUCIUTENBHO- JI2.2J13.1
BOCCTaHOBHUTEJIbHAS 213233
JIBOMCTBEHHOCTH. Peaknyu
JCIIponopiroHupoBanus. /C
p/

Pazgen 4. dnexkrpoxumus

4.1 CamocTosTenbHOe H3yIeHHe YK-1-31 JI1.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:OCHOBBI 2.2
AIEKTPOXUMHUYECKHIX 213233
npoueccoB. ["anpBaHMYeCKUi
anexMHT /Cp/

4.2 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:D1eKTpoin3 Kak J2.2
METOJl TIOJIY4EHUS U 2132233
paduHHPOBaHUS METAILJIOB.

Pacuer maccel 1 00beMa
MPOIYKTOB IeKTponu3a. /Cp/

43 DIEKTPOXUMUIECKIE YK-1-31 YK-1- J1.1 P22
MIPOLIECCHI: KOPPO3US Vi JI1.2J12.1
METaJJIOB, FraJIbBAaHHYECKUIA J2.2
3JIEMEHT, 3JEKTPOJIN3. 212233
[TPuMeneHnue qaHHBIX
MPOLIECCBO B
Mmetayuryprud. /I1p/

4.4 PactBops! 1 pacTBOpeHue. VK-1-31 YK-1- JI1.1 J11.2
O01e 3aKOHOMEPHOCTH Vi JI1.3J12.1
(bU3HKO-XMMHUECKOTO JI2.2J13.3
Ipolecca pacTBOPEHUS 012233
BeniecTB. M3menenue
CBOICTB pacTBOpoB. Pacuer
KOHIIEHTpauun
pactBopoB. /JIek/

4.5 DNEeKTpOIn3 B pacTBOpax YVK-1-Y1 VK-1 J.1 P4
AJIEKTPOJIUTOB. -B1 JI1.2J12.1
["anpBaHMYECKHE TPOIECCHI. J12.2J13.1
Kopposwus. /J1a6/ JI3.3

013233

Pazgen S. PacTBopsl




5.1 PactBopsl. Pacuer VYK-1-¥1 YVK-1 J1.1 P23
KOHIIEHTpalui -B1 JI1.2J12.1
pactBopos. /IIp/ 2.2
013233
52 CsoiicTBa pacTtBopoB. /IIp/ YK-1-31 YK-1- J1.1 P24
V1 JI1.2J12.1
2.2
313233
53 Peakiun noHHOTO OOMEHA. YK-1-31 J1.1 P25
I'uaponus cosneil, BIuseHue JI1.2J12.1
HMOHOB METAJUIOB Ha 2.2
n3MeHenue pH 010293
pactBopa. /I1p/
5.4 [IpuroroBnenue pacTBopa VK-1-V1 VK-1 J.1 P5
3aJlaHHOM -B1 JI1.2J12.1
KOHIIeHTparmu /J1ad/ J12.2J13.1
J3.3
31 32 33
5.5 I'uaponus cosneit /J1a6/ VK-1-Bl J1.1 P6
JI1.2J12.1
JI2.2713.1
J3.3
31 32 33
5.6 CamocTosTenbHOe U3y4eHHe YK-1-31 YK-1- JI1.1
yaeOHOoro Matepuana B LMS Vi JI1.2J12.1
Canvas:O01mue cBoiicTBa J12.2
pacTtBopoB. PacTBopbI kak 213233
MHOT'O KOMITOHEHTHBIE
cucremsl. PactBopurens u
pacTBOpsEMOE BELICCTBO.
PactBopumocCT®b.
Haceiennsie u
HCHACHIIICHHbIC,
MIePECHIIICHHBIE,
pa30aBIeHHBIC U
KOHIIEHTPUPOBAHHBIE
pactBophsl. B3anMopeiicteue
PacTBOPEHHOTO BEIIECTBA H
pactBoputens. /Cp/
5.7 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
y4aebHoro matepuana B LMS JI1.2J12.1
Canvas:PacTtBopsI J2.2
3JIEKTPOJIUTOB. 212233
OnexTpoauTHUECKas

JUCCOLHALS PACTBOPEHHBIX
BelecTB. Teopus
JIEKTPOJIUTUYECKOT
nqucconuanuy. Koncranra n
CTEMNEHb TUCCOLUALUH
C1ab0T0 IEKTPOIUTA. 3aKOH
pasbasnenus OcBanbaa. /Cp/




5.8 CamocTosTensHOE U3YUCHUE VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:PacTBopbI CUITBHBIX J2.2
anexTponuToB. Kaxxymasics 013233
CTEICHb TUCCOLUALIUH
CHJIBHOTO DJICKTPOJIUTA.

HoHHOe pou3BeeHUE BOMBI.
Bonopoauslii u
THIPOKCHIIBHBIA OKA3aTEeNH.
WNnnukatopsl. Metoast
onpenenenus pH.
[Ipoussenenue
pactBopumoctd. OOMeHHbIE
PEaKIiy B pacTBOpAx.
I'upponus coneit. Koncranra
U CTEMeHb TUAPONIN3A.
Bybepusie pactBopbr. /Cp/
Pa3gen 6. O6mue
3aKOHOMEPHOCTH
XHMHUYECKHX MPOIECCOB.

6.1 3aKOHOMEPHOCTH MPOTEKAHUS YK-1-31 YK-1- J.1
IIPOLIECCBO B IIPUPOJIE. Vi JI1.2J12.1
HEPBBIH U BTOPOU 3aKOHBI 2.2
TEPMOJMHAMUKU. DHEPTHUs 212233
I'no6ca. Xumuaeckoe
paBHOBecue. /JIex/

6.2 OCHOBBI TEPMOXUMUH. VK-1-31 YK-1- JI1.1 P26
Pacuer TemnoBbIx 23 QeKToB Vi JI1.2J12.1
peaxumid. /TIp/ 2.2

31 32 33

6.3 XHUMHUYECKOE PaBHOBECHE. YK-1-31 J.1 P27
CMelenre XUMHYECKOTO JI1.2J12.1
paBHOBecHs B cucteme. /IIp/ 2.2

31 32 33

6.4 W3mepenue TemioBoro YVK-1-Y1 VK-1 J.1 P7
s dexTa peakuun -Bl JI1.2J12.1
He#Tpanuzamuu /J1ad/ J12.2J13.1

J3.3
313233

6.5 Uzydenue ckopoctu YK-1-Bl J1.1 P8
XUMHUYECKOH peakiuu u JI1.2J12.1
(haxTOpPOB, BIUSIOMNX Ha JI2.2713.1
Hee /J1a6/ J3.3

013233

6.6 CaMocTosATeIbHOE U3yUeHHE YK-1-31 J.1
y4ae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:OCHOBBI 2.2
tepmoxumuu. /Cp/ 013233

6.7 CaMocTosATeIbHOE U3YUeHHE VYK-1-31 YK-1- J1.1
ydae6HOoro Marepuana B LMS Vi JI1.2J12.1
Canvas:Onpenenenue JI2.2J13.1
3aBUCHMOCTHU CKOPOCTH 0132 33
peaKIiK OT KOHLICHTPAIHU 1
Temneparypsl. CMeleHue
pasHOBecus. /Cp/

6.8 CamocTosTenbHOe U3y4eHHE VK-1-31 YVK-1- JI1.1
yae6HOoro Marepuana B LMS Vi JI1.2J12.1
Canvas:3axoH ['ecca. 2.2
Pacuers! TeruoBEIX 3¢ GeKkToB 0102093

peaxkiuii. /Cp/




6.9 CaMocTosATeNIbHOE U3YUeHHE YK-1-31 YK-1- J1.1
y4ae6HOro Marepuana B LMS Vi JI1.2J12.1
Canvas:Bropoe Hagano J2.2
TepMouHaMuku. [ToHsTre 06 D152 33
sHTponuu. 3meHenue
SHTPOIUH NPHU (Pa30BBIX U
XUMHYIECKHUX
npespamenusx. /Cp/

6.10 | CamocTosTenbHOE U3yUEeHHE YK-1-31 J.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:CaMonpon3BOJIbHOE J2.2
MPOTEKaHUE PEeaKIUit. 013233
Oueprus ['m66ca. Pons
SHTAJIBITUHHOTO U
SHTPONUHHOTO (haKTOPOB B
OMpeICICHUN HATIPABICHUS
nporiecca. /Cp/

6.11 | CamocrosTenbHOE U3y4eHHE YK-1-31 JIT.1JI1.2
yaebHOTrO MaTepuana B LMS JI1.3J12.1
Canvas:OCHOBBI XUMUYECKON 2.2
kuHeTuKH. CKOpPOCTh 213233
XUMHYECKON peaKiny 1
(haKTOPEI ee OIpe/IeTSIONIHeE.
3aBUCUMOCTH CKOPOCTH
PEaKIiK OT KOHIICHTPAIHN
pearenToB. Kunernueckoe
YpaBHECHHUE PEaKIIUH.

IIpaBuno Baut-T'odda.
Koncranra ckopoctu
peakiun. DHeprust
aktuBanuu. Katanus u
Katanu3atopsl. /JIex/

6.12 | CamocTosTenpHOE U3yUeHHE YK-1-31 YK-1- JI1.1
yaeOHOoro Matepuana B LMS V1 JI1.2J12.1
Canvas: Xumuyeckoe 2.2
paBHOBecue. OOpaTUMbIe U 213233
HEOOpaTHMbIE XUMHUYECKHE
peakuuu. Koncranra
XMMHYECKOTO PABHOBECHS U
ee cBsI3b ¢ dHeprueit ['nboca.

CMelieHre XUMHYECKOTO
paBHOBECHS IIPH U3MECHCHUH
ycnoBuid. [Tpunun Jle-
[atense. /Cp/
6.13 /Kontp.pab./ VYK-1-31 YK-1- J1.1
Y1 JI1.2J12.1
2.2
31 32 33
6.14 /3auér/ YK-1-31 J1.1 KMI1
JI1.2J12.1
2.2
31 32 33

Pa3nen 7. OcHoBBbI
KOOPAWHALMOHHOI XUMHHU




7.1

XapakTepucTuka
KOOPJMHAIIMOHHBIX
COeIMHEHNH, UX TIOTydeHHE,
KIaccu(uKarms.
Kommnexcoo6pasoBarens u
nuranabl. BHemnss u
BHYTPEHHSA
KOOpPJMHAIMOHHBIE CephL.
Koopaunanuonnoe 4uco,
3aBHCHMOCTD
KOOPJMHAIMOHHOTO YHCIIA OT
3apsafa U pajguyca
KOMILIIEKCOOOpa3oBaTes.
PaBHOBecus B pacTBOpax
KOODPJHHAIIMOHHBIX
coenuneHnit. Koncranra
HeycTounBocTH. /JIex/

VK-1-31

J1.1
JI1.2J12.1
2.2
0132233

72

CaMOCTOATEIbHOE U3YUEHUE
yaebHoro Matepuana B LMS
Canvas:HomeHkiaTypa
KOOPIUHAIIMOHHBIX
coenuHeHnit. KBaHTOBO-
MEXaHHYECKHE METOIBI
TPAKTOBKU XMMHUYECKOU
CBSI3H B KOMIIJICKCHBIX
coequHeHusIX. MetoJ
BaJICHTHBIX cBs3e. [loHsTue
0 TEOPUHU KPUCTAJUIMYECKOTO
nojst. CieKTpOXUMHUYECKUH
psn nuranoB. M3omerpus
KOOPIUHAIIMOHHBIX
COCIMHCHUH. 3HAaUCHHUE 1
MIPUMEHEHUE
KOOPIUHAIIMOHHBIX
COEIIMHEHUH B HayKe U
texuuke /Cp/

VK-1-31 VK-1-
V1

J1.1
JI1.2J12.1
2.2
0152 53

73

CamocTosTeTbHOE U3YUCHUE
yae6HOro Marepuana B LMS
Canvas:ITonydyenue
KOMILIEKCHBIX COETMHEHUH.
CBoiicTBa KOMIUIEKCHBIX
coeauneHui. /Cp/

VK-1-31

J1.1
JI1.2J12.1
2.2
01 52 53

7.4

CaMoCTOSATEIbHOE U3YUEHHE
yaebHOrO MaTepuana B LMS
Canvas:CocraBiaeHue
(hopMyIT KOOPIMHAITMOHHBIX
coenuHeHui. Pacuer
KOHCTaHTEI

HecTtoikocTH. /Cp/

VK-1-31 VK-1-
Vi

J1.1
JI1.2J12.1
2.2
0132 53

7.5

CaMocTosATeIbHOE U3YUEHHE
ydae6HOoro Marepuana B LMS
Canvas:Merton
KOMILJIEKCOHOMETPHUYECKOTO
tutpoBanus /Cp/

VYK-1-31 YK-1-
V1

1.1
JI1.2J12.1
J2.2
30132 33

7.6

KomriexcHsie conu.
Howmenknarypa,
oOpa3oBaHue, pa3pylIeHHEe
KOMIIJIGKCHBIX COJICH.
3HaueHue B

Mmertaiurypruu /IIp/

VK-1-31 VK-1-
Vi

J1.1
JI1.2J12.1
2.2
013253

P28

1.7

KomniekcHbie ¥ JBOMHEIE
coau. CBolicTBa
coenuHenwuii. /J1a6/

VK-1-31

J1.1
JI1.2J12.1
J12.2J13.1
JI3.2J13.3
013233

P9




Pa3gen 8. Ctpoenue u
CBONCTBA HEMETAJLJIOB P-
3J1eMEeHTOB.

8.1 CamocTosTenbHOe H3y4eHHe YK-1-31 J.1
yae6Horo Marepuana B LMS JI1.2J12.1
Canvas:IToarpymnmna renwus. J12.2
OO0mas xapakTepucTHKa 213233
anemeHToB. Haxoxnenue B
MIPUPOIE, METOIBI TTOTYIEHUS
COCIMHEHHS OJIaropoIHBIX
ra3oB. IIpakTuueckoe
MpUMEHEHHUE OJIarOpOTHBIX
raso. /Cp/

8.2 Bonopoun. [onoxenue B YK-1-31 J.1
MIEPUOANYECKOI cucTeme, JI1.2J12.1
o0Iast XapaKTepHCTHKA, 2.2
uzortonsl. JlaboparopHsie U 212233
IIPOMBIIIIJIEHHBIE METO/IbI
nosrydeHus. Ousudeckue u
XUMHUYECKHE CBOWCTBA.

Iunpunel, ux
KIaccu(uKanms, CocoOb
HOJY4EHHUS U CBOMCTBA.
OO01ast XapakTepucTUKa
BOJIOPOJHBIX COCAMHEHUH
HemeTauioB. [Ipumenenue
Bozopona. /Jlex/

8.3 Ianorenst. OOmas YK-1-31 J.1
XapaKTepUCTHKA, MOJTyYeHHE, JI1.2J12.1
(u3nUecKne 1 XUMUYECKHe 2.2
cBoiictBa. CoenuHeHNEe 013233
raJIore€HOB € BOJOPOIOM,

MOJTy4eHHe, CBOHCTBA.
[LmaBukoBas KHCIIOTA,
XJIOPOBOJIOPOIHAS,
OpoMoBoOpOIHAS U
MOJOBOZOPOIHAS KUCIOTHI.
Tlanorennnpr. /Jlex/

8.4 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:CpaBHeHHE COBICTB J2.2
OKHUCITUTEIBHO- 2132233
BOCCTaHOBHUTEIbHBIX
KHCJI0PO0COAEPKAILUX
KHCIIOT ranorenos. /Cp/

8.5 CamocTosTenbHOe U3y4eHHe VK-1-31 JI1.1
yae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:B3aumoneiictsue 2.2
TaJIOr€HOB C PACTBOPaMHU 010233
niea04el ¥ BOMOM.

CoenuHeHue rajoreHoB ¢
kucinopoom. dropusa
KHCIIOPO/Ia, OKCHJIBI XJIOpa,
Opoma, noaa.
Kucnoponconep:xaiue
kucioTel. [IpuMeHenne
ranoreroB. /Cp/

8.6 CsoiictBa snementoB VII A VYK-1-31 YK-1- J1.1 P29
TPYIIIBL U UX Vi JI1.2J12.1
coemunenwi /TTp/ 2.2

0132 33

8.7 CgoiictBa snemenToB VII A VK-1-Bl J1.1 P10
TPYIIIBI U UX JI1.2J12.1
coeauneHwmi /J1a6/ JI2.2J13.2

01 52 53




8.8 Kucnopon. O6mas VK-1-31 JI1.1
XapaKTepPUCTHUKA, CTPOCHHE JI1.2J12.1
MOJIEKYJI, TabopaTOpHBIC U J2.2
MPOMBIIITICHHBIE CTIOCOOBI 013233
MOJTy4eHUs, PU3UUECKHE U
XHMHIYecKue cBoicTBa. O30H,
€ro NOoIy4eHHe, CTPOCHNE
MOJIEKYJI, CBOMCTBA U
npuMenenue. /Jlex/

8.9 Bona. ®usnueckue cBoiCTBa, YK-1-31 J.1
JarpamMma COCTOSIHHSI, JI1.2J12.1
XUMHUYECKHE CBOWCTBA. 2.2
Kpucrannoruaparsl, nx 213233
CTPOCHUE U MX CBOMCTBA.

Croco0Obl OYHCTKH BOJIEI.
[Iepokcun Boopona,
CTpOCHHE, TIOTyICHHE,
CBOWCTBA,

npumeHeHue. /JIex/

8.10 [Cepa. Obmas YK-1-31 J1.1
XapaKTepPHUCTHKA, JI1.2J12.1
Hax0XJICHUE B PUPOJIE, J12.2
crocoObI OTYYESHNS, 2132233
(uznyeckue U XUMHUYECKHE
cBoiictBa. CepoBoJ0pO/I,

CYIb(UIBI, TONMUCYIb(UABL.
CoenuHeHue cepsl ¢
KHCIIOPOIOM: OKCHIBI,
KHCIIOPOZOCOIepIKaIINe
KHCIIOTHI (CepHHUCTAsS
KHCJIOTa, CEPHAs KUCIIOTA,
JIcepHast KUCIIOTa,
THOCEPHAs KHCIIOTA,
MIEPOKCOKUCIIOTHI CEpPhI), HX
coxu. [IpumeHeHune ceprl U ee
coenuHeH. /JIex/

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

J12.2J13.2
31 32 33

8.12 [ CamocTosiTenbHOE U3ydeHUE YK-1-31 J.1
yae6HOoro Matepuana B LMS JI1.2J12.1
Canvas:Crioco0bl 2.2
IIPOMBIIIIJIEHHOTO 012233
IIPOU3BOJCTBA CEPHOI
KHCJIOTHI. €€ IPUMEHEHHE B
HapoaHOM Xxo3siicTBe. /Cp/

8.13 | CamocTosiTenbHOE U3ydeHHE YK-1-31 J.1
yaeOHOoro Matepuana B LMS JI1.2712.1
Canvas:Cenen, Tennyp u 2.2
nosionuil. O61as 212233

XapaKTEePUCTHKA HIICMEHTOB,
HaXO0X/ICHUE B IPHPOJIE,
(uznyeckue U XUMHUYECKHE
cBoricTBa. Bonopoaneie
COeMHEHHS CeieHa 1
temnypa. CeneHunsl u
Teypuabl. OKCHIBI celleHa
U TeJIypa.
Kucnoponoconepxarue
KHCJIOTHI CeJIeHa U TeJuTypa.
IIpumenenue cenena u
temypa. /Cp/




8.14 [ CsoiicTBa anemenToB VI A YK-1-31 YK-1- J1.1 P30
TPYIIIBI U UX Vi JI1.2J12.1
coemqunenwi /TIp/ J12.2J13.2

013233

8.15 [ CsoiictBa anemenToB VI A VYK-1-Bl J1.1 P12
TPYIIBL U UX JI1.2J12.1
coeauHeHwmi /J1a6/ J12.2J13.2

313233

8.16 [ Azor. Obmas YK-1-31 J1.1
XapaKTepUCTUKA DJIEMEHTa, JI1.2J12.1
Hax0XJICHUE B MIPUPOJIE, J2.2
crocoObI IOTY4eHNS a30Ta, 2132233
(uznveckue U XUMUYECKHUE
cBoiictBa. CoeMHEeHUs a30Ta
C BOJIOPOZIOM, CTIOCOOBI
HOTy4eHHs, (PU3NIECKHE U
XUMHYECKUEC
cBoiictBa. /Jlex/

8.17 | CamocTosiTenbHOE U3ydeHHE YK-1-31 JI1.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:CoenuHeHue a3ora ¢ J12.2
kucioponoM. OKCHIbI a30Ta, D1 D2 33
KHCIIOPOIOCO IepIKaIIe
KHCIIOTHI a30Ta, UX
noxy4eHue u cpoiictea. Conu
KHCIIOPOI0CO ICPIKAIIIIX
KHCoT azota. [Ipumenenue
a30Ta U ero
coeaunenui. /Cp/

8.18 | CamocTosiTenbHOE U3ydeHUE YK-1-31 J.1
yaeOHOTrO Matepuana B LMS JI1.2J12.1
Canvas:®@ocdop. Obmuras 2.2
XapaKTepUCTHUKA JIEMEHTA, 213233
HaXOXJCHUE B IPUPOJIC.

ANITOTpOTTHBIE MOTU(BUKAIINN
tdocdopa. CiocoOsI
nonydeHus pocopa.
du3nyuecKre 1 XUMHIESCKHE
cBoiicTBa (ocdopa.
BonmoponHsie coetnHeHHS
dbocdopa. Dochuast
MmetaioB. /Cp/

8.19 [ CamocrosrensHoe U3yueHNE YK-1-31 J1.1
ydae6HOro Matepuana B LMS JI1.2J12.1
Canvas:Kucnopogasie J12.2
coequueHus pocdopa. 2132233
Kucnoponoconepxarue
KHCIIOTHI pocdopa.
®ocdarsl. [Ipumenenue
tdhocdopa u ero
coeaunenui. /Cp/

8.20 | CsoiicTBa 3memMeHTOB V A YK-1-31 YK-1- J.1 P31
TpyHIIBL U UX Vi JI1.2J12.1
coemqunenwui /TTp/ JI2.2J13.2

31 32 33

8.21 |CsoiicTBa 3memeHTOB V A VK-1-Bl J.1 P13
TPYIIIBI ¥ UX JI1.2J12.1
coenunueHui /J1a6/ JI2.2J13.2

013233




8.22 Yraepon. O6mas VK-1-31 JI1.1
XapaKTEepUCTHUKA JJICMEHTA, JI1.2J12.1
HaXO0XIEHUE B IPUPOJE. 2.2
AmnnoTporHsie MOANGDUKALIIH 013233
yriepona. Criocoobt
MOJTY4eHHS, PU3NICCKHEC U
XUMHUYECKHE CBOMCTBA.

Bonoponnsie coenuHenus,
KHCIJIOPOJHBIC COCAUHCHUS,
KHCJIOPOIOCOAEPIKAIINE
KHUCJIOTBI M UX COJIH.
[Ipumenenue yriepoaa u ero
coenuHeHui. /JIek/

8.23 | CamocTosiTenbHOE U3ydeHHE YK-1-31 JI1.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:Kpemnuii. O6miast J12.2
XapaKTepUCTHUKA JJIEMEHTA, 213233
HaXOXJCHUE B IPUPOJIC.

ANITOTpOITHBIE MOTU(BUKAIINN
kpemHus1. CriocoObl
MOJTydeHHUS, PU3MUCSCKHIE U
XUMHUYECKHE CBOMCTBA.
Bonoponusie coenuHenus,
KHCIIOPOIHBIC COCANHCHUS,
KHCJIOPOIOCOAEpIKAIINE
KHUCJIOTBI M UX COJIH.
[TpuMeHeHe KPEMHUS U €T0
coeauneHui. /Cp/

8.24 | CgoiicTBa 3memenToB [V A YK-1-31 YK-1- JI1.1 P32
TPYIIIBI U UX V1 JI1.2J12.1
coenunenwui /IIp/ J12.2J13.2

31 32 33

8.25 | CgoiicTBa 3nemenToB [V A VK-1-B1 JI1.1 P14
TPYIIIBI ¥ UX JI1.2J12.1
coenuHeHuit /J1ad/ J12.2J13.2

31 32 33
Paznen 9. Ctpoenue u
CBOIICTBA METAJLJIOB S-
3J1€eMEeHTOB.

9.1 OO01as xapakTepucTUKa YK-1-31 J1.1
MetaiioB. [lonoxenue B JI1.2J12.1
[ICX?3, crpoenue aroma, J2.2
METaJTHIECKasl CBA3b. 212233
OOIIHOCTH U pa3HUlla
CBOWCTB. /JIex/

9.2 [onrpynma mutus. O0mas VK-1-31 JI1.1
XapaKTEePUCTHKA DJIEMEHTOB. JI1.2J12.1
Haxosxnenue B mpupozae, J12.2
METO/IBI TTOJTyYEeHUS 213233
COCIIMHEHMS IETOTHBIX
Metaios. [IpakTuueckoe
MPUMEHECHUE IETOYHBIX
MetasuioB. /JIek/

9.3 CaoiictBa s- Metamios. /TIp/ VYK-1-31 YK-1- J1.1 P33

Vi JI1.2J12.1
J12.2J713.2

0152 53




9.4 CamocTosTensHOE U3YUCHUE VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:ITonrpynna J2.2
Gepruust. [Tonoxxenne B 2132233
NIEPUOANUYECKOI cucTeme,
o0IIast XapaKkTepHCTHKa,

METO/IbI TTOTYISHHS.

duznuecKre 1 XUMHIECKHE

cBoiicTBa. OKCHIBI,

THIIPOKCHUJIBI, UX

KIaccu(uKamnus, CoCoObI

MIOJIy4EeHHUsI U CBOWCTBA.

[Ipumenenne

MIETT0YHO3EMETBHBIX

Mmetasos /Cp/

9.5 CsoiicTBa s-meTtayos. /J1a6/ VK-1-Bl J1.1 P15

JI1.2J12.1
JI2.2J713.2
2132233

Pa3gen 10. Ctpoenue u

CBOJCTBA METAJLJIOB P-

3J1€eMEeHTOB

10.1 | Amromuaui. O0mast YK-1-31 YK-1- J.1 P34
XapaKTEPHCTUKA, IOJIy4YEHHUE, V1 JI1.2J12.1
(uznueckre 1 XUMUYECKHE JI2.2J13.2
cBoiicTBa. OKCHI, TUIPOKCHUTI, 2102233
COJIM aTFOMUHUSL.

[Ipumenenue amoMuHus U
ero coenunenuit. /Tlp/

10.2 | CamocrosiTenpsHOE U3y4CHUE YK-1-31 J.1
yaeOHOoro Matepuana B LMS JI1.2712.1
Canvas:"amnmii, UHIUIH, J2.2
tayumit. O0mas 31 32 33
XapaKTEPUCTHUKA DIIEMEHTOB.

Haxoxnenue B npupoze,
crocoObl NOTYYEHHUS,
(u3nUecKrue U XUMUICCKHE
cBoiicTBa. CoeTuHEeHUs
TaJUTHsL, MHAWS, TAJUTASL K UX
npumeHenue. /Cp/

10.3 OnoBo, cauner. Oomas VK-1-31 JI1.1
XapaKTEepUCTUKA IJIEMEHTOB, JI1.2J12.1
CrocoObl OTYYESHUS, 2.2
(uznueckre 1 XUMUYECKHE 213233
cBoticTBa. OKCHUIBI,
ruIpoKcubl. [lpumenenne
0710Ba, cBUHIIA. /JIek/

10.4 | CamocTosTenbHOE N3yYeHHE YK-1-31 J.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:VcTopus pazBurus 2.2
MeTtastyprud. ITonydenue 013233
0JIOBA, ME[IH,
amromuaus. /Cp/

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

J12.2J713.2
2139233

Pa3gen 11. Ctpoenue u
CBOMicTBA MeTAJLII0B d-
3JIEMEHTOB.




11.1 |CamocrosTenbHOE H3ydEHHE VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:IToarpymnmna ckanaus. J2.2
OOmas xapakTepucTuka 013233
AIIEMEHTOB, HAXOXK/ICHHC B
NPUPOJIE U MOTyUCHHE.

OKCHJIBI, THIPOKCHIBL.
IIpuMeneHue 3J1EMEHTOB
noArpymsl ckauaus. /Cp/

11.2 | CamocrosTenbHOE U3y4EeHHE YK-1-31 J.1
yaeOHOro Matepuana B LMS JI1.2J12.1
Canvas:[loarpymnmna Tutasa. 2.2
OO011as xapakTepucTHKa 213233
3JIEMEHTOB, HAXOK/ICHHE B
HPUPOJIE U MOTyICHHE.

OKcubl, THAPOKCHIBL.
[TpumeHeHUE TIEMEHTOB
noArpynmsl Tatasa. /Cp/

11.3 [CamocrosTensHOe H3y4eHHE YK-1-31 J.1
yaebHoro Matepuana B LMS JI1.2J12.1
Canvas:ITonrpynna BaHaausi. J12.2
OO0mas xapaKTepucTHKa 213233
3JIEMEHTOB, HAXOX/ICHHE B
MPUPOJIC U MOTYUCHHE.

OKCHIBI, THAPOKCHIBL.
IIpumMeneHue 371€MEHTOB
noArpymmsl Banaaus. /Cp/

11.4  |Ioarpynma xpoma. O6mas YK-1-31 J1.1
XapaKTEepPUCTHUKA SJIEMEHTOB, JI1.2J12.1
HaXOXJICHUE B IPUPOAE U 22
noxydeHne. OKCHIBI, 013233
ruapokcubl. [IpuMeneHne
3JIEMEHTOB TOATPYIIITHI
xpoma. /Jlex/

11.5 |CsoiicTBa XpoMa U €ro VK-1-Bl J1.1 P17
coenuHenuit /J1ab/ JI1.2J12.1

J12.2J13.2
313233

11.6 |Iloarpynma maprasua. VK-1-31 JI1.1
OO01as xapakTepucTUKa JI1.2J12.1
9JIEMEHTOB, HaX0XKJICHUE B J12.2
IIPUPOZE U NOTy4EHHUE. 010293
OKcuIbl, THAPOKCHIBL.

[IpumeHeHUE JIEMEHTOB
MOATPYIITEl Mapranmna. /JIex/

11.7 | Meransl cemeiicTBa xemnesa. YK-1-31 J.1
OO0mas xapakTepucTuKa JI1.2J12.1
9JIEMEHTOB, HaX0KJIECHHUE B J12.2
IIPUPOE U NOJTy4EHUE. 012233
UyryH u cranbs. Oxcuapl,

THIPOKCHUIBI, COSTHHCHHUS
METaJUIOB CEMEHCTBA JKee3a.
[TpumeHeHNe METaIIOB U UX
coenuHeHHUH. /JIex/

11.8 | CpolicTBa METaIOB VK-1-Bl J1.1 P18
ceMeNCTBa XKeJe3a U UX JI1.2J12.1
coenuHeHni /J1a6/ J12.2]713.2

3013233




11.9 | CamocrosTenpHOE H3ydEHHE VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:Mertasibl cemeiicTBa J2.2
iatuHbl. OO01Iast 2132233
XapaKTepUCTUKA DJIEMEHTOB,

HaXO0XXJEHUE B IPUPOAE U
nosrydenne. OKCUIpbI,
TUIPOKCHUBI, COSAMHEHHS
METaJJIOB CeMEeHCTBa
iatuHel. [IpuMenenue
METaJIOB U UX
coequnenui. /Cp/

11.10 |THoarpymnma meau. O0mias VK-1-31 JI1.1
XapaKTEpUCTUKA IJIEMEHTOB, JI1.2J12.1
HaXOXXJICHUE B IPUPOAE U 2.2
nonyderne. OKCuapl, D1 D22 33
rugpokcusl. Ilpumenenue
9JIEMEHTOB TIOJIT PYIIITBI
menu. /Jlex/

11.11 |Hoxrpymnma menu. VK-1-31 VK-1- JI1.1 P35
OCOOCHHOCTH XUMHYECKHX Vi JI1.2J12.1
CBOWCTB Me/IH, cepedpa 1 J12.2
30J10Ta. 3HAUYEHHE ITUX 2132233
METAJJIOB B
npombIiieHHocTH. /TTp/

11.12 | Ioarpynna nunka. O0mas YK-1-31 J1.1
XapaKTEpUCTUKA DJIEMEHTOB, JI1.2J12.1
HaXOXXJECHUE B IPUPOLAE U J12.2
nosrydeHue. OKCUIBbI, D1 D2 33
runpokcuabl. [Tpumenenue
9JIEMEHTOB MO PYIIITBI
nunka. /Cp/

11.13 [ CgoiicTBa HMHKA U €TO YK-1-31 YK-1- J.1 P36
coenuHeHn. OCHOBBI Vi JI1.2J12.1
BeTHOI Metamtypruu. /I1p/ JI2.2J13.2

212233

11.14 |Pa3BuTHE TOMEHHOTO YK-1-31 J.1
IIPOU3BOJICTBA B JI1.2J12.1
HoBotpourike. JlomeHHbIH 2.2
Mpoliecc MPOU3BOACTBA D1 D22 33
gyryHa. /JIex/

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

12.1 | CamocTosTenbHOe n3yueHHe YK-1-31 J.1
ydae6HOro Marepuana B LMS JI1.2J12.1
Canvas:JlanTanounsl. O6mias J2.2
XapaKTepUCTHKA IICMEHTOB, 013233
HaXOXJEHUE B IPUPOLAE U
nosrydenue. OKCUpbI,
runpokcuabl. [Ipumenenme
JAaHTAHUJIOB. AKTUHOU/IBI.

OO011as xapakTepucTHKa
3JIEMEHTOB, HAXO0XICHHE B
MPUPOZE U MOTyIeHHE.
OKcuibl, THAPOKCHUIBL.
IIpumenenue
aktuHOU10B. /Cp/

12.2 | Penko3eMenbHbIC METAILIBL. YK-1-31 J1.1
HaXOKIECHUE B PUPOJIE. JI1.2J12.1
[Ipumenenue B J2.2
IPOMBIIIIEHHOCTH. BiusiHue 010293

IIpUMece peiKo3eMeIbHbBIX
METaJUIOB Ha CBOMCTBA
crajeii ¥ cruasos /Jlex/




12.3 /Kontp.pab./ 0 YK-1-31 YK-1- J1.1
vi JI1.2J12.1
2.2
0132233
12.4 | /Ox3amen/ 36 | YK-1-31 VK-1- J1.1 KM2
vi JI1.2J12.1
2.2

01 52 53




