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(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)
Kypee>) Hroro
Henens 18 18
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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:

221 BrruucnuTenbHble CUCTEMBI, CETH U TEIEKOMMYHHUKAIH

2.2.2  |HpOopMaMOHHBIE CUCTEMBI U TEXHOJIOTHH

2.2.3 | S3bIKH IpOrpaMMHUPOBAHHS

2.2.4 | Teopus BepoATHOCTEH U MaTeMaTHYeCKasi CTAaTUCTUKA

2.2.5 |Teopus cuctem U CUCTEMHBIHN aHAIU3

2.2.6 | AnropuTMsl TEOpUU UIP

2.2.7 | ba3sl jaHHBIX

2.2.8 | Meramtypruueckue TEXHOJIOTHHI

2.2.9 | OOmas sHepreTHKa

2.2.10 | YwucaeHHBIE METOIBI

2.2.11 |Ilpom3BoAcTBeHHAs MPaKTHKA IT0 MOTYICHHUIO MPO(HECCHOHATIBHBIX YMEHHI H OITBITa MPO(EeCCHOHATBHON A TENEHOCTH

2.2.12 | TexHn4eckue cpeacTBa HHPOPMAITHOHHBIX CHCTEM

2.2.13 | YnpaBieHre TEXHUYECKUMHU CUCTEMaMHU

2.2.14 | be30macHOCTb KH3HEACATECILHOCTH

2.2.15 |HayuHo-uccnenoparenbckas pabora

2.2.16 | OCHOBBI MHUKPONIIPOIIECCOPHON TEXHUKHU

2.2.17 |IloaroroBka K MmpoLeaype 3alliThl U 3aIIKTa BBITYCKHOW KBaTH(PUKALMOHHON paboOTHI

2.2.18 |IlpennuniomMHas MpaKTUKa

3. PE3YJIBTATBI OBYYEHUA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMITIETEHIISAMUA

YK-1: ®ynnameHTaIbHbIe 3HAHUSA (CIIOCO0EH 1eMOHCTPUPOBAThL 3HAHME eCTECTBEHHOHAYYHBIX U APYTUX
(yHramMeHTaNBHBIX HAYK B IPO(ECCHOHATBHOM AeSITeIbHOCTH)

3HaThb:

VK-1-31 3HaTh OCHOBHBIE 3aKOHBI U IIOHATHS XUMHAU

YMmerb:

VYK-1-Y1 YMeTs: IpoBOAUTH PacdeTsl MPOAYKTOB XUMHUUECKHX PEaKIHi, SIeKTPOIHn3a

YK-4: UccaenoBanus (Coco0eH: OCYIIECTBISATH MONCK JUTEPATYPHI, KPUTHYECKH NCIOIb3Ysl HAyYHbIe 0a3bl TaHHBIX,
npodeccHOHAIbHBIE CTAHAAPTHI M PErJIaMeHThI, HOPMBI 6€30MACHOCTH W IPYrHe HCTOYHNKH HH()OPMALMH; OCYIIECTBIATH
MONCK, KPUTHYECKHIT aHAJIN3 U CHHTe3 HH(pOPMaHMK; oCYIeCTBIATh MOIETHPOBAHNE, AHAJIN3 U IKCIIEPHMEHTAJIbHbIE
HCCIeI0BaHNs AJIS pellieHUus MpodJieM B mpodeccHoHaIbHOM 00.,1acTH)

YMmerb:

VK-4-V1 nnanupoBaTh NPOBEIECHUE XUMUUECKOIO SKCIIEPUMEHTA, CTaBUTh 3ajau U IIPOBEPSITh THIIOTE3bI

IIK-4: CnocoGeH y4acTBOBATh B HAYYHO-HCCIEA0BATEIbCKOM IeATeIbHOCTH (B 00.,1aCTH NPUKIAIHOI HHPOPMATHKH)

YMeTh:

IMK-4-V1 pemath y4eOHbIC 331291




YK-4: Ucciienopanus (coco0eH: 0CyleCTBIATD MOUCK JUTEPATYPhl, KDHTHYECKH HCIO/Ib3Yysl HAyYHbIe 0a3bl JaHHBIX,
npogeccHOHAIBHbIE CTAHAAPTHI H PerJIaMeHThl, HOPMbI 0€30MACHOCTH M IPyTHe UCTOYHHKH HH(OPMALMH; OCYIIECTBIATH
MOUCK, KPUTHYECKHIi AHAJIN3 U CHHTe3 HH(POPMALNN; OCYLIECTBJIATH MOCTHPOBAHNE, AHAJIN3 H IKCIEPHMeHTAIbHbIe
HCCJIeI0BAHUA /ISl pelieHus mpodJieM B pogeccHoHAIBLHOM 00J1aCTH)

Baagers:

VYK-4-B1 crioco6amu HCTIOIB30BaHUS na60paT0pHor0 060py,£lOBaHI/IH B XUMHWYCCKUX U IJICKTPOXUMHUYCCKUX UCCICAOBAHUAX

ITK-4: Cnoco0eH yuacTBOBaTh B HAY4HO-MCCJIE10BATE]bCKOM AesITeJbLHOCTH (B 00/1aCTH NPUK/IAIHOI HHPOPMATUKH)

Baagern:

ITIK-4-B1 ocHOBaMH MOCTAaHOBKM XMMHUYECKOTO 3KCIIEPUMEHTA

4. CTPYKTYPA U COJAEP)XAHUE

Kox Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHS/ / Kypce HHIMKATOPBI H 1. sieMble
KOMIleTeHIMii pecypchl padoThI

Pa3nen 1. BBenenne.
OCHOBHBI€ 3aKOHBI 1
MOHATHS XUMHH

1.1 Xumus, Kak paszen 1 2 VK-1-31 YK-1- JI1.1
€CTEeCTBO3HAHMS. 3HAUEHHUE Vi JI1.2J12.1
XUMHH KaK HAy4HOU OCHOBBI J12.2
MaTepHUaIOBEACHHSL. 0102233

OCHOBHBIE TIOHATUS XUMUU:
aTOM, MOJICKYJIa, HOH, MOJIb,
aTOMHasI MOJICKYJISIpHAS
Macca, CIIoCOOBI UX
onpeneneHus. OCHOBHbIE
3aKOHBI XUMHH: 3aKOH
COXpaHEeHHUsI MacChl, KaK
OCHOBa MaTEPUAILHOTO
OajaHca TEXHOJIOIHYECKOTO
mporiecca, 3aKoH
IIOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH
SKBUBAJIEHTOB, 3aKOH
Agorapo. /Jlex/

1.2 CBolicTBa OCHOBHBIX KJIACCOB 1 2 YK-4-Y1 VK-4 J.1 P1
coenuHeHui. /J1ad/ -B1 I1K-4-B1 JI1.2J12.1
J12.2J13.1
J3.3
212233
1.3 CamocTosTenbHOE U3yUCHUE 1 2 VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas: Vcropust pa3Butust J12.2
xumun /Cp/ 313233
1.4 CaMocToATeIbHOE U3YUeHHE 1 2 YK-1-31 J1.1
yde6Horo marepuana B LMS JI1.2J12.1
Canvas: AToMHO- J12.2
MoJekyisipaoe yaenne /Cp/ 313233
1.5 CamocTosTenbHOe U3y4eHUe 1 1 YK-1-31 J1.1
yuebHoro Matepuaia B LMS JI1.2J12.1
Canvas:3aKoH OCTOSIHCTBA 2.2
cocraBa. CocraBieHue 0109233

(hopmyn GuHAPHBIX
coeaunenuii /Cp/

1.6 CamocTosTenbHOe H3y4eHHE 1 1 YK-1-31 J.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:CocrtaBieHue 2.2
(bopmyn ruapoKcuaIoB U 213253

coneii /Cp/




1.7 CamocTosTensHOE U3YUCHUE YK-1-31 YK-1- J1.1
y4ae6HOro Marepuana B LMS Vi JI1.2J12.1
Canvas:IIpumeneHne 3aK0HOB J2.2
ABoragpo U ra3oBbIX 3aKOHOB 313233
JUTSL PELICHUS] XUMHYECKUX
3amau /Cp/

1.8 OCHOBHBIE 3aKOHBI XUMHUHU. YK-1-31 YK-1- JI1.1
3aKkoH SKBUBaJIECHTOB. /JIek/ Vi JI1.2J12.1

2.2
313233

1.9 OCHOBHBIE KJIaCChl YK-1-31 J1.1 P19
XUMHUYECKHUX JI1.2J12.1
coemqunenwui /ITp/ 2.2

313233

1.10 | 3aKkoH >KBUBAJICHOB. VK-1-31 VK-1- J1.1 P20
Pemienne pacueTHbIx Vi JI1.2J12.1
3agau /Tlp/ JI2.2713.1

313233
1.11 | 3akon skBUBasIcHOB /J1ab/ YK-4-V1 IIK-4 J1.1 P2
-B1 JI1.2712.1
JI2.2713.1
JI3.2J13.3
313233
Paznen 2. Ctpoenue
BellecTBA.

2.1 Crtpoenune aroma. KBanroBbie YK-1-31 J1.1
yyciia. ATOMHbIC OpOHUTAIIH. JI1.2J12.1
Ipunnun Iayns. [Ipasuio 2.2
XyHza ¥ NOpAA0K 012233
3aI0JIHCHHUST ATOMHBIX
opouraneii. [TpuHIwm
HaMMEHBIIICH YHEPTHH.

[Mepnognueckuii 3akoH u
[Mepronuueckas cucrema
XHMHYECKHX HJIECMEHTOB B
CBETE TCOPUH CTPOCHUS
atoma /Jlex/

2.2 XuMHuyeckas CBA3b. YK-1-31 J.1
CtpoeHue MOJIeKYIL. JI1.2J12.1
IMpranab! 00pazoBaHuS 2.2
XuUMHUYecKoi cBs3u. [Ipupona 213233
XUMHYECKOW CBSI3H.

Morrekyna Bogoposa u
METOJIbI ee onucanus. Meton
BC u rubpuanzanus
opburaneii /JIex/

2.3 CamocTosTenbHOe U3y4eHHe YK-1-31 JI1.1
yaeOHOoro Matepuana B LMS JI1.2712.1
Canvas:JJ1eKTpOHHbIE 2.2
(hOpMYITBI DJIEMEHTOB. 213253
XapakTepHucTHKa 3JIeMeHTa
o popmyne /Cp/

2.4 CaMocTosATeIbHOE U3YUeHHE YK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:3aBHCHMOCTb J12.2
nonoxenus B [II1C ot 212233
ctpoenus aroma /Cp/

2.5 CaMocToATeIbHOE U3YUeHHE YK-1-31 J.1
ydaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:I1lepunoanueckoe J2.2
M3MEHEHHUE CBOWCTB BELIECTB 212233

B 3aBUCHMOCTH OT
nonoxenus B [1C /Cp/




2.6 CamocTosTensHOE U3YUCHUE VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:BaileHTHOCTb. J12.2
Kosanentnas cssi3b /Cp/ 21522353

2.7 CaMocToATeIbHOE U3YUeHHE YK-1-31 J1.1
yde6HOoro Marepuana B LMS JI1.2J12.1
Canvas:Meramnueckas J2.2
cBsi3b /Cp/ D152 353
Pa3nen 3. OkucjaureabHO-

BOCCTAHOBHTEJIbHDIE
PO EeCChI

3.1 OKHCIIHTEIBHO- VK-1-31 JI1.1 P21
BOCCTaHOBUTEJIbLHBIC JI1.2J12.1
peakuuu. YpaBHEHHS J2.2
aJIeKTpoHHOTO Oananca. /TIp/ D192 93

3.2 OKHCITHTENBHO- VK-1-31 JI1.1
BOCCTaHOBUTEJIbHBIC JI1.2J12.1
MPOLIECCH B METAJLTYPTUH. J2.2
OCHOBHBIE 32aKOHOMEPHOCTH 2152 593
npoTekanus. /Jlex/

33 CBsI3b OKHUCIIUTEIIBHO- VK-1-31 JI1.1
BOCCTaHOBHTEIIbHBIX JI1.2J12.1
CIIOCOOHOCTEMH 3JIEMEHTA CO J2.2
CTPOEHUEM aTOMa, OCHOBHBIE 012233
OKHCIIUTEIN K
BoccTaHoBuTENH. /JIek/

34 OKHCIIUTENBHO- JI1.1 P3
BOCCTAaHOBHTEIIbHBIC JI1.2J12.1
peakuuu. /J1a6/ JI2.2713.1

21522 353

35 CaMocTosATeIbHOE U3yUeHHE YK-1-31 J1.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:Anann3 J2.2
OKHCIIUTEIIBHO- 2152253
BOCCTaHOBUTEILHOMN
cnocobHOoCcTH atoMma /Cp/

3.6 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
yae6HOro Matepuana B LMS JI1.2J12.1
Canvas: Tunnunsie J2.2
okuciaurenu. Hemeramier. 21932 33
Kucnotsr. /Cp/

3.7 CamocTosTenbHOe U3y4eHHE YK-1-31 J.1
yae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:OKucauTeIbHbIe J12.2
CBOMCTBA XpOMATOB, 0102233
JIUXpOMAaTOB, a30THOM
kucaoThl. /Cp/

3.8 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
yaeOHoro Marepuana B LMS JI1.2J12.1
Canvas: Tunuunsie J12.2
BOCCTAHOBHMTEIH. MeTaibl, D1 52 53
cynbupsl, HUTpUasL. /Cp/

3.9 CamocTosTenbHOe H3yUeHHe YK-1-31 JI1.1
yaeOHoro Marepuana B LMS JI1.2J12.1
Canvas:BoccranoBurenbHbIe J2.2
cBoiicTBa rayoreHua0B. /Cp/ 212233

3.10 |CamocrosTenpHOE U3y4EeHHE YK-1-31 JI1.1
yaeOHOorOo Matepuana B LMS JI1.2712.1
Canvas:OKHCIUTEILHO- JI2.2J13.1
BOCCTAHOBHTCIIbHAS 2152 33

JIBOMCTBEHHOCTL. Peaknynu
JHCIponopIroHupoBaHus. /C

p/

Paznen 4. Daekrpoxumus




4.1 CamocTosTensHOE U3YUCHUE VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:OcHOBBI J2.2
ANEKTPOXUMHUUECKUX 212233
npoueccos. ['anpBaHMuecKuit
anexmHT /Cp/
4.2 CamocTosTenbHOe H3y4eHHe YK-1-31 JI1.1
yaeOHOoro Matepuana B LMS JI1.2712.1
Canvas:DIeKTpoin3 Kak 2.2
METO/I TIOJY4EHUS 1 213253
padUHUPOBAHHS METAIIJIOB.
Pacuer maccel 1 06beMa
MPOIYKTOB 3ekTponu3a. /Cp/
43 DIIEKTPOXUMHUYECKUE YK-1-31 YK-1- J.1 P22
MIPOLIECCHI: KOPPO3US Vi JI1.2J12.1
METaJJIOB, TaJIbBAaHUYCCKUIA J12.2
9JIEMEHT, JEKTPOJIU3. 212233
[IPumeHenne naHHBIX
TIPOIIECCBO B
Metasutypruu. /I1p/
4.4 PacTBOpEI M pacTBOpeHueE. VK-1-31 YK-1- | JI1.1JI1.2
OO01me 3aKOHOMEPHOCTH Vi JI1.3J12.1
(hU3UKO-XMMHYECKOTO JI2.2J13.3
Iporecca pacTBOPEHHUS 213233
BemecTB. M3mMeHeHue
CBOICTB pacTBOpOB. Pacuer
KOHIEHTpalui
pactBopoB. /Jlek/
4.5 DNEeKTPOn3 B pacTBOpax VK-1-V1 J1.1 P4
3JIEKTPOJIUTOB. JI1.2J12.1
INanbpBaHuuUECKUE NPOLECCHL. JI2.2713.1
Kopposus. /J1a6/ JI3.3
313233
Pazgen 5. PacTtBopbl
5.1 PactBopsl. Pacuer YK-1-31 YK-1- J.1 P23
KOHIEHTpalui Vi JI1.2J12.1
pactBopos. /IIp/ 2.2
313233
5.2 CoiictBa pactBopos. /IIp/ VYK-1-31 YK-1- J1.1 P24
v1 JI1.2712.1
2.2
313233
53 Peakuuu nonHoro oomMeHa. YK-1-31 YK-1- J.1 P25
I'upponus coneid, BuseHue Vi JI1.2J12.1
HMOHOB METAJUJIOB Ha 2.2
uzmeHenue pH 013233
pactBopa. /TIp/
5.4 [IpuroroBnenue pacTeopa YK-4-Y1 VK-4 J.1 P5
3aJJaHHOM -B1 IIK-4-B1 JI1.2712.1
KoHueHTpamuu /J1ad/ JI2.2713.1
J3.3
313233
5.5 T'maponus couneit /J1a6/ YK-4-V1 YK-4 J1.1 P6
-B1 IIK-4-B1 JI1.2J12.1
J12.2J13.1
J3.3

010233




5.6

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas:O01m1ue cBOHCTBa
pacTBopoB. PacTBOpbI Kak
MHOT'O KOMITIOHEHTHBIE
cucreMsl. PactBopurens u
pPacTBOPSIEMOE BEIIECTBO.
PacTBOpUMOCTS.
Hacrienssie u
HEHACHIIICHHBIC,
TiepeCHIIEHHbIE,
pa3baBneHHbIE U
KOHILIEHTPUPOBaHHbIE
pacTtBopsl. B3anmopelictBue
PacTBOPEHHOTO BEIIECTBA U
pactBopuTes. /Cp/

YK-1-31 YK-1-
v1

J1.1
JI1.2J12.1
2.2
012233

5.7

CaMocCTOSITeTbHOE U3YUCHUE
yaebHOrOo MaTepuana B LMS
Canvas:PacTBops!
JIIEKTPOIIUTOB.
DIEeKTPOIUTHYECKAS
JTUCCOIIMAIINS PACTBOPEHHBIX
BenlecTs. Teopus
ANEKTPOITUTHYCCKON
nuccounanuu. Koncranra u
CTeTeHb JUCCOIHAIIH
€11a00ro JEKTPOIUTA. 3aKOH
pasbasnernus Ocsanbaa. /Cp/

VK-1-31

J1.1
JI1.2J12.1
2.2
013233

5.8

CamocTosTenbHOE U3YdCHUE
yaebHOro MaTepuana B LMS
Canvas:PacTBOpbI CUIIBHBIX
aneKTpoanToB. Kaxymascs
CTEIEeHb JTUCCOLUAIIIH
CHJIBHOT'O DJICKTPOJIUTA.
HonHoe npou3BeaeHne BOABL.
Bonoponusrii u
THIPOKCUIBHBIHN TOKA3aTeNH.
WnnukaTopel. Metoabl
onpexnenenus pH.
ITpounssenenue
pactBopumocTH. OOMEHHbIE
pEaKuuy B pacTBOPax.
I'maponus coneil. Koncranra
U CTETIeHb TUAPOIN3A.
Bydepusie pacteopsl. /Cp/

YK-1-31

J1.1
JI1.2J12.1
2.2
0103233

Pa3nen 6. O6mme
3aKOHOMEPHOCTH
XHMHYEeCKHX MPOLECCOB.

6.1

3aKOHOMEPHOCTH IPOTEKAHHS
MPOIIECCBO B MPHUPOIE.
MePBBIN ¥ BTOPOI 3aKOHBI
TEPMOJTUHAMUKHU. DHEPTHS
I'n66ca. Xumuueckoe
paBHOBecue. /JIex/

VYK-1-31 YK-1-
V1

J1.1
JI1.2J12.1
2.2
0109233

6.2

OCHOBBI TEPMOXHUMHH.
Pacuer TennmoBeIx 3¢ dexToB
peakuid. /ITp/

VK-1-31 VK-1-
Vi

J1.1
JI1.2J12.1
2.2
013233

P26

6.3

XuUMHYECKOe PaBHOBECHE.
CMGHICHI/IC XUMHUYCCKOI'o
paBHOBecus B cucteme. /I1p/

VK-1-31

J1.1
JI1.2J12.1
2.2
013233

P27




6.4 W3mepenue TemnoBoro YK-4-V1 IIK-4 J1.1 P7
addeKTa peakiuu -B1 JI1.2J12.1
HeWTpanu3annu /J1ad/ J12.2J13.1

J3.3
313233

6.5 Nzyuenue ckopocTu YK-4-Y1 YK-4 J.1 P8
XUMHYECKOH peakuuu U -B1 I1K-4-B1 JI1.2J12.1
(hakTOpPOB, BIHMIOMNX Ha JI2.2713.1
Hee /J1a6/ JI3.3

313233

6.6 CamocTosTenbHOe H3y4eHHE YK-1-31 J.1
yaeOHOro Matepuana B LMS JI1.2712.1
Canvas:OCHOBBI 2.2
tepmoxumuu. /Cp/ 313233

6.7 CamocTrosTenbHOe U3y4eHHE YK-1-31 YK-1- J.1
yaeOHOro Matepuana B LMS Y1 JI1.2J12.1
Canvas:Onpenenenue JI2.2713.1
3aBHCHUMOCTH CKOPOCTH 213253
pEaKIMy OT KOHICHTPALUHU H
Temneparypsl. CmeleHue
paBHoBecus. /Cp/

6.8 CaMocTosATeIbHOE U3YUEHHE YK-1-31 YK-1- J1.1
yae6HOoro Marepuana B LMS Vi JI1.2J12.1
Canvas:3axoH I'ecca. 2.2
Pacuets! TermnoBbIx 3¢ (hexToB 212233
peakuwmii. /Cp/

6.9 CamocTrosTenbHOe H3y4eHHE YK-1-31 YK-1- J.1
yaeOHOoro Matepuana B LMS Y1 JI1.2J12.1
Canvas:Bropoe Hauano 2.2
tepmoauHaMuku. [ToHsTHE 00 215253
sHTpomnUH. 3MeHeHue
SHTPONHNH P (Pa30BHIX U
XUMHYECKUX
npespanienusnx. /Cp/

6.10 | CamocrosTenbHOE U3y4EeHHE YK-1-31 J.1
yaeOHOTrO Matepuana B LMS JI1.2J12.1
Canvas:CaMonpon3BOIbHOE 2.2
MPOTEKAHUE pEaKIuil. 213253
Oueprus ['n66ca. Ponb
SHTAJIBIIUHHOTO U
SHTPOMUIHOTO (HaKTOPOB B
OIIpeCIICHUN HATIPaBICHUS
nporecca. /Cp/

6.11 CamocTosTenbHOe U3y4eHUE VK-1-31 JI1.1 JI1.2
yae6HOoro Marepuana B LMS JI1.3J12.1
Canvas:OCHOBbI XUMUUECKOH 2.2
kuHeTHKH. CKOpoCTh 0102233

XMMUYECKOH peakLuu U
(haKTOpEI ee oNpeeIsOIIHE.
3aBUCUMOCTb CKOPOCTHU
PEaKIiy OT KOHIEHTPAIN
pearenToB. Kunernueckoe
YpaBHEHHE PEaKLUH.
[MpaBuno Bant-T'odda.
KoncranTa ckopoctu
peakiuu. DHeprus
aktuBanuu. Karanus un
KaTanm3atopsl. /JIex/




6.12

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas: Xumudeckoe
paBHOBecue. OOpaTHMBbIE U
HEoOpaTHMble XUMHUYECKHE
peakuun. Koncranra
XHUMHYECKOTO PaBHOBECHS U
ee CBsI3b ¢ dHeprueit [ nboca.
CMeleHre XUMU4ecKoro
PaBHOBECHS IIPH U3MEHEHUH
yenosuil. Ipunnun Jle-
[Matense. /Cp/

YK-1-31 YK-1-
v1

J1.1
JI1.2J12.1
2.2
012233

6.13

/Koutp.pab./

VK-1-31 VK-1-
V1IIK-4-Y1

J1.1
JI1.2J12.1
2.2
0103233

KM3

6.14

/3auét/

VYK-1-31 YK-1-
V1IIK-4-V1

1.1
JI1.2J12.1
J2.2
013233

KM1

Pasgen 7. OcHOBBI
KOOPAWHAIMOHHON XUMHHU

7.1

XapakTepucTHKa
KOOPIWHAIIMOHHBIX
COEJIMHEHU, UX MOJIydeHHE,
KJ1acCU(UKAIHSL.
Kowmmurexcoobpa3oBarens u
Turasabl. BaemHss u
BHYTPEHHSS
KOOpPJMHAIMOHHBIEC CephlL.
Koopaunanuonsoe uucio,
3aBUCUMOCTD
KOOPANWHALIMOHHOTO YKcia OT
3apsa u paauyca
KOMILJIEKCOO0pa3oBaTes.
PaBHOBecus B pacTBOpax
KOOPAUHALIMOHHBIX
coequnenui. Koncranra
HeycToiunBoCTH. /Jlex/

VK-1-31

J1.1
JI1.2J12.1
2.2
0103233

7.2

CaMocTosATeIbHOE U3yUeHHE
y4ae6HOoro Marepuana B LMS
Canvas:Homenxnatypa
KOODPJHHAIIMOHHBIX
coeauHeHuii. KBantroBo-
MEXaHUUYECKHE METO/IbI
TPAKTOBKU XUMHUYECKOI
CBSI3U B KOMIUIEKCHBIX
coeuHeHusIX. Meron
BaJICHTHBIX cBsi3ed. [lonarue
0 TEOPUU KPUCTAIIMYECKOTO
noJis. CrieKTpOXUMHYECKHIA
psin nuranos. M3omerpus
KOOPJMHAIIMOHHBIX
COEIUHEHNN. 3HAUYECHUE U
[IPUMEHEHHE
KOODPIMHAIIMOHHBIX
COCIVHEHUH B HayKe U
texuuke /Cp/

VYK-1-31 YK-1-
v1

1.1
JI1.2J12.1
J2.2
013233

7.3

CamocTosTeNIbHOE N3YdEeHHE
yaebHOro Matepuana B LMS
Canvas:[lomy4aenue
KOMIUJIEKCHBIX COCJMHEHHH.
CBolicTBa KOMILIEKCHBIX
coenuueHuH. /Cp/

VK-1-31

J1.1
JI1.2J12.1
2.2
013233




7.4 CaMocTosATeNIbHOE U3YUeHHE YK-1-31 YK-1- J1.1
y4ae6HOro Marepuana B LMS Vi JI1.2J12.1
Canvas:CocTtaBrneHue J2.2
(hopMyIT KOOPANHAITMOHHBIX 313233
coenqunenunii. Pacuer
KOHCTaHTBI
HecToiikocTH. /Cp/

7.5 CamocTosTenbHOe U3y4eHHE YK-1-31 YK-1- J.1
yde6Horo marepuana B LMS Vi JI1.2J12.1
Canvas:Meron 2.2
KOMIUIEKCOHOMETPHYECKOTO 2132053
tutpoBanus /Cp/

7.6 Kommuiexkchsle conu. YK-1-31 YK-1- J1.1 P28
Howmenknarypa, Vi JI1.2J12.1
oOpa3oBaHue, pa3pylicHue J12.2
KOMILJIEKCHBIX COJIEH. 212233
3Ha4yeHue B
metamtypruu /T1p/

7.7 KommtekcHbie 1 1BOMHBIC VK-4-Y1 VK-4 JI1.1 P9
comu. CBoiicTBa -B1 I1K-4-B1 JI1.2J12.1
coenuHeHui. /J1ad/ J12.2J13.1

JI3.2J13.3
212233
Paznea 8. Ctpoenue u
CBOIiCTBAa HEMETAJLJIOB P-
3J1eMEHTOB.

8.1 CamocTrosTenbHOe H3y4eHHE YK-1-31 J.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:[Toarpynma remus. 2.2
OO011as xapakTepuCcTHKa 213253
anemeHToB. Haxoxenue B
MIPUPOJIE, METOIBI TIOTyIEHUS
COCIMHEHHs OJIaropoIHBIX
razoB. [IpakTudeckoe
MIpUMEHEHHUE OJIarOpOTHBIX
ra3oB. /Cp/

8.2 Bonopon. Ilonoxenue B YK-1-31 J1.1
MIEPUOANYECKON cCUCTEME, JI1.2J12.1
0011ast XapaKTepPHUCTHKA, J2.2
n3oromsl. JlabopaTopHsie u 313233
MPOMBIILICHHBIC METOBI
noxyseHus. dusudeckue u
XUMHUYECKHE CBOMCTBA.

I'unpuael, ux
KJIaccu(UKaIs, CHOCOOBI
MTOJTY4SHHS ¥ CBOCTBA.
O0mas xapakTepucTuka
BOZOPOJHBIX COEAMHEHUI
HemetaiwioB. [IpumeHeHue
Bonopona. /Jlex/

8.3 Tanorenst. OOmIas VK-1-31 JI1.1
XapaKTepHCTUKA, TOTyIeHHE, JI1.2J12.1
(busndeckre U XUMHUYECKHE J12.2
cBoiicTBa. CoeuHeHue 213253

TaJIOTEHOB C BOJOPOJIOM,
MOJIydeHHEe, CBOWCTBA.
IImaBuKoOBas KHCIIOTA,
XJIOPOBOZOPOIHAS,
OpOMOBOJOPOAHAS K
HO/IOBOJIOPO/IHAS KHCIIOTHI.
Tamorenmuer.  /Jlex/




8.4 CamocTosTensHOE U3YUCHUE VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:CpaBHeHHE COBIUCTB J2.2
OKHUCITUTEIBHO- 212233
BOCCTaHOBHUTEIIbHBIX
KHCIJIOPOI0COICPIKAIIINX
KHCIIOT TasoreHoB. /Cp/

8.5 CamocTosTenbHOe U3y4eHHE YK-1-31 J.1
yde6Horo marepuana B LMS JI1.2J12.1
Canvas:B3aumoneiictsue 2.2
TaJIOT€HOB C PACTBOPaMHU 0102233
iesoueii 1 BOAOH.

CoeMHEHUE TaIOTCHOB C
kucinopoom. dropusa
KHCIIOPO/Ia, OKCHJIBI XJIOpa,
Opoma, noaa.
Kucnopoaconepkaniie
kucinoTel. [IpuMeHeHne
rajgoreHoB. /Cp/

8.6 CsoiictBa snemenToB VII A YK-1-31 YK-1- J1.1 P29
TPYIIIBI U UX Vi JI1.2J12.1
coemqunenwmi /TTp/ 2.2

313233

8.7 CgoiictBa snemenToB VII A YK-4-YV1 YK-4 J1.1 P10
TPYIIBL U UX -B1 I1IK-4-B1 JI1.2J12.1
coeauueHwMi /J1ab/ JI2.2J13.2

313233

8.8 Kucnopon. O6mas YK-1-31 J1.1
XapaKTepUCTUKA, CTPOCHUE JI1.2J12.1
MOJIEKYJI, Ta00paTOpHBIC U J2.2
MPOMBIIIJICHHBIE CTIOCOOBI 019233
HOTy4eHHs, (PU3NIECcKHe U
XUMHYecKue cBoicTBa. O30H,
€ro NoTy4eHHe, CTPOCHNE
MOJIEKYJI, CBOMCTBA U
npumeHenue. /Jlex/

8.9 Bona. ®usnueckue cBOHCTRa, YK-1-31 J.1
JirarpamMma COCTOSIHHS, JI1.2J12.1
XUMHUYECKHE CBOMCTBA. J2.2
Kpucramnorunparsl, ux 212233
CTPOCHHE U MX CBOHCTBA.

CrocoObI OYHCTKH BOJIBI.
[Iepokcun Bosopona,
CTpOCHUE, TIOTyICHHE,
CBOWCTBA,

npumeHenue. /JIex/

8.10 [Cepa. Obmmas YK-1-31 J1.1
XapaKTepPHUCTUKA, JI1.2J12.1
Hax0XJICHHE B MPUPOJIE, J12.2
CrocoObI IOTYYSHUS, 212233

(uznveckne U XUMHUYECKHIE
cBoiictBa. CepoBozopo,
CYIb(OUIBI, TONMUCYIb(UIBL.
CoenuHeHHE Cephl ¢
KHCIIOPOZOM: OKCHJIB,
KHCIIOPOAOCOEpXKaIIe
KHCIIOTHI (CepHUCTAS
KHUCJIOTa, CepHask KHCIIOTa,
JMCEepHast KUCIIoTa,
THOCEPHas KHCIIOTA,
MEPOKCOKUCIIOTHI CEPHI), HX
conu. [IpumMeHeHHe cepbl U ee
coequHeHui. /Jlek/




8.11 | CpoiicTBa cepsl u ee YK-4-Y1 YK-4 J1.1 P11

coennHenuii /J1ab/ -B1 I1IK-4-B1 JI1.2J712.1
J12.2]713.2
313233

8.12 [ CamocrosTensHoe H3ydeHNE YK-1-31 J1.1
y4aebHoro matepuana B LMS JI1.2J12.1
Canvas:Crioco0bt 2.2
IIPOMBIIIJIEHHOTO 012233
MIPOU3BOJICTBA CEPHOM
KHCIIOTHI. €€ IPUMCHCHHUE B
HapoIHOM Xo3sHcTBe. /Cp/

8.13 [ CamocTosiTenbHOE U3ydeHUE YK-1-31 J.1
yaebHoro Matepuana B LMS JI1.2J12.1
Canvas:CerneH, Teuyp 1 J12.2
nosioHu#. O0mas 212233
XapaKTepUCTUKA dJIEMEHTOB,

HAXOX[ICHUE B IPHUPOJIC,
(u3MuecKre U XUMUYECKHE
cBolicTBa. BonoponHsie
COCIMHEHHUSI CelleHa U
temutypa. CeneHuapl 1
Temypuabl. OKCHIIBI CelleHa
U TeJTypa.
Kucnoponoconepxarue
KHCIIOTHI CEJIeHa U TeJUTypa.
IIpumeneHue ceneHa u
temypa. /Cp/

8.14 [ CsoiictBa anemenToB VI A VYK-1-31 YVK-1- J1.1 P30
TPYIIIBL U UX Vi JI1.2J12.1
coemqunenwi /TTp/ JI2.2J713.2

212233

8.15 [ CsoiicTBa anemenToB VI A YVK-4-V1 YK-4 J1.1 P12
TPYIIIBL U UX -B1 IIK-4-B1 JI1.2J12.1
coeauHeHwmi /J1ab/ JI2.2J13.2

313233

8.16 [ Azot. Obmas YK-1-31 J1.1
XapaKTepUCTHUKA JJICMEHTA, JI1.2J12.1
Hax0XJICHHE B MPUPOJIE, J12.2
crocoObI IOTY4EeHNUS a30Ta, 2132033
(uznyeckue U XUMHUYECKHE
cBoiicTBa. CoeqMHEHUS a30Ta
C BOJIOPOZIOM, CTIOCOOBI
HOTy4eHHs, (PU3NIECKHe U
XUMHYECKUE
cBoiictBa. /JIex/

8.17 | CamocTosiTenbHOE U3ydeHHE YK-1-31 J.1
yae6HOoro Matepuana B LMS JI1.2J12.1
Canvas:CoenuHeHue a3ora ¢ J12.2
kucnoponom. Okcuzbl a30ta, 2102233

KHUCJIOPOAOCOAEPKAILUE
KHCJIOTHI a30Ta, UX
nojyyeHue u corictea. Conu
KHCII0POI0COAEPKAILUX
KHCoT azota. [Ipumenenue
a30Ta U ero

coenuueHuid. /Cp/




8.18 | CamocTosITeNnbHOE U3YUCHUE VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:®ocgop. O6mas 2.2
XapaKTepPHCTHKA HIICMEHTA, 313233
HAXO0XICHUE B MIPUPOJIC.

ANoTpOITHBIE MOAN(DUKALIIH
tdhocdopa. CriocoOs
noxydeHus docdopa.
DH3nYeCKre U XUMHYCCKUEC
cBoiicTBa pocdopa.
BopoponHsle coenuHeHus
docdopa. Dochuast
Mmerayuios. /Cp/

8.19 | CamocTosiTenbHOE U3ydeHHE YK-1-31 JI1.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:Kucnopoansie J12.2
coeaunenus pocdopa. 2132233
Kucnopomoconepsxarue
KHCIOTHI ocdopa.
®docohatel. [IpumeHeHne
dbocdopa u ero
coequnaenmii. /Cp/

8.20 [CgoiicTBa snemeHTOB V A VYK-1-31 YK-1- J1.1 P31
TPYIIBL U UX Vi JI1.2J12.1
coenunenwui /TIp/ JI2.2J13.2

313233

8.21 [CgoiicTBa snemeHTOB V A YK-4-YV1 VK-4 J1.1 P13
TPYIIBL U UX -B1 I1IK-4-B1 JI1.2J12.1
coennHenuit /J1ab/ J12.2J13.2

313233

8.22 [ VYrnepon. O6mas YK-1-31 J1.1
XapaKTepUCTUKA dJIEMEHTa, JI1.2J12.1
HaX0XJICHUE B MPUPOJIE. J12.2
ATOTPOITHBIE MOTU(DUKAIIHN 2132053
yriepona. CriocoObt
NOJy4eHHs, PU3NYCCKHE U
XHMHYECKHE CBOHCTBA.

Bonoponusie coenunenus,
KUCIIOPOIHBIC COCAUHCHUSI,
KHCIIOPOJOCOIepKaIINe
KHCJIOTBI M UX COJIH.
ITpumenenue yriaepona u ero
coenuHeHui. /Jlex/

8.23 | CamocTosiTenbHOE H3yueHUE YK-1-31 J.1
yaeOHOoro Marepuana B LMS JI1.2J12.1
Canvas:Kpemnwuii. O6miast J2.2
XapaKTepUCTUKA DJIEMEHTa, 212233
HaXOXIICHUE B IPUPOJIC.

AJIOTpOITHBIE MOAN(UKAIIIH
kpemHHus. Crioco0sI
MOJy4YeHHS, PU3NICCKHE U
XUMHUYECKHE CBOMCTBA.
Bonoponusie coenuHenus,
KUCIIOPOJHBIC COCAUHCHUS,
KHCIIOPOIOCOIepIKaIINe
KHCJIOTBI M UX COJIH.
IIpuMeHeHUE KPEMHUS U €r0
coeaunenui. /Cp/

8.24 | CpoiicTBa 3memeHToB [V A YK-1-31 YK-1- J.1 P32
TpYyHIbL U UX Vi JI1.2J12.1
coemunenwui /TIp/ JI2.2J13.2

313233

8.25 | CsoiicTBa 3memenToB [V A YK-4-Y1 YK-4 J.1 P14
TPYIIIIBI ¥ UX -B1 I1K-4-B1 JI1.2J12.1
coenuneHu# /J1a6/ JI2.2J13.2

013233




Pa3gen 9. Ctpoenue u
CBOICTBA METAJIJIOB S-

3J1€eMEeHTOB.

9.1 OO0mas xapaKTepucTUKa YK-1-31 J.1
MetaiioB. [lonoxxenue B JI1.2J12.1
[ICXD, crpoenue aroma, J2.2
METaJIJINYeCcKas CBA3b. 213253
OOIIHOCTD U pa3HUIIA
cBOMCTB. /JIex/

9.2 Honrpynmna nutus. OOmas YK-1-31 J1.1
XapaKTepUCTHKA DJIEMEHTOB. JI1.2J12.1
Haxoxnenue B npupoze, J12.2
METO/IbI ITOJTy4EeHHUS D152 53
COCTMHEHHUS IETOYHBIX
MeTasuioB. [IpakTuaeckoe
MIpUMEHEHUE MIETOYHBIX
MmetayuioB. /JIex/

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

Vi JI1.2712.1
JI2.2J713.2
313233

9.4 CaMocTosATeIbHOE U3YUeHHE YK-1-31 J1.1
yae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:ITonrpynna 2.2
6epunnus. [lonoxeHue B 013233
MEPHOIUYECKOI CHCTEME,
0011ast XapaKTepPHUCTHKA,

METO/BI TOTYISHHUS.

Du3NYeCKHe 1 XUMHICCKUEC

cBoiictBa. OKCHIBI,

THIIPOKCHUJIBI, UX

Kaccu(puKanus, Cocoobl

TOJTY4EHHS ¥ CBOHCTBA.

ITpumenenue

HIETI0YHO3EMETBHBIX

MmertaiuioB /Cp/

9.5 CpoiicTBa s-MeTaiwios. /J1ad/ YK-4-V1 YK-4 J11 P15
-B1 IIK-4-B1 JI1.2712.1

JI2.2J13.2
313233

Paznen 10. CtpoeHue u

CBOIiCTBA METAJLJIOB P-

3J1€eMEeHTOB

10.1 | Amomuanii. O6mas VYK-1-31 YK-1- J1.1 P34
XapaKTepUCTUKA, TOTy4eHHE, Vi JI1.2J12.1
(busndeckre U XUMHUYECKHUE JI2.2J13.2
cBoiicTBa. OKCHII, THAPOKCHUTI, 21922 33
COJIM aTFOMUHUSL.

[MpumeHeHwe aTFOMUHHS 1
ero coemuaenuit. /TIp/

10.2 | CamocrosTenbHOE U3y4EeHHE YK-1-31 J.1
yae6HOoro Matepuana B LMS JI1.2J12.1
Canvas:I"annuii, uHIHMH, J2.2
tayuid. O0mnias 212233

XapaKTepUCTHKA 3JIEMEHTOB.
Haxoxnenue B npupoze,
CITOCOOBI TIOJTy4CHUS,
(usndeckre U XUMUYECKHUE
cpotictBa. CoeIuHEHNSs
rajuIds, MHOMS, TaJUTHs U UX
npumeHenue. /Cp/




10.3 OmnoBo, ceunel. O0mas VK-1-31 JI1.1
XapaKTEepPUCTHUKA SJIEMEHTOB, JI1.2J12.1
CrocoObI IOTYYCHUS, J2.2
(u3nUecKre U XUMUYECKHe 313233
cBoiictBa. OKCHIBI,
rugpokcusl. Ilpumenenue
oJ0Ba, cBHHIA. /JIex/

10.4 [ CamocTosTenbHOE H3y4eHUE YK-1-31 J.1
yde6Horo marepuana B LMS JI1.2J12.1
Canvas:VcTopus pazButus J12.2
Metautyprud. [Tonydenue 0102233
0JIOBa, MEJIH,
amomunus. /Cp/

10.5 | Csoiicrtsa p- YK-4-Y1 YK-4 J.1 P16
sneMeHToB /J1ab/ -B1 I1K-4-B1 JI1.2712.1

JI2.2J13.2
212233
Paznen 11. CtpoeHue u
cBOliCTBA MeTaJlJIOB d-
3J1€MEHTOB.

11.1 | CamocTrosTenpHOE N3yIeHHNE YK-1-31 J.1
yae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:[Toarpymnmna ckanaus. J2.2
OO01mmas xapakTepucTuKa 2132033
9JIEMEHTOB, HAXOXICHHUE B
MIPUPOE U MOTyIEHHE.

OKCHJIBI, THIPOKCHIBL.
IIpumMeHneHuE 3J1EMEHTOB
noArpymmsl ckauus. /Cp/

11.2 | CamocrosiTenbHOE U3y4CHUE YK-1-31 J.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:Iloarpynna turasna. 2.2
OO01as xapakTepucTUKa 212233
3JIEMEHTOB, HAXOXIEHHUE B
MPUPOJIE U TTOTyICHHE.

OKcubl, THAPOKCHIBL.
[Ipumenenue 351€eMeHTOB
TOATpyHIel THTaHa. /Cp/

11.3 | CamocrosTenbHOE U3y4eHHE YK-1-31 J.1
yae6HOro Matepuana B LMS JI1.2J12.1
Canvas:IToarpynmna BaHnaaus. J12.2
OO01as xapakTepucThKa 213253
3JIEMEHTOB, HAXOXK/ICHHE B
MPUPOZE U MOTyIeHHE.

OKcubl, THAPOKCHUIBL.
IIpumMeHneHue 351€MEHTOB
noArpymmsl Baaaus. /Cp/

11.4  |Iloarpynma xpoma. O6mas YK-1-31 J1.1
XapaKTEepPUCTHUKA SJIEMEHTOB, JI1.2J12.1
HaXOXJIECHUE B IPUPOAC U 2.2
noxygeHne. OKCHIH, 313233
ruapokcunbl. [Ipumenenue
3JIEMEHTOB MO PYIIIIBI
xpoma. /JIex/

11.5 |[CsolicTBa XpoMa u €ro VK-4-V1 YK-4 JI1.1 P17
coenuueHuit /J1a6/ -B1 I1K-4-B1 JI1.2J12.1

J12.2J13.2
313233

11.6 |I[loarpynma mapranna. YK-1-31 JI1.1
O01mas xapakTepucTuKa JI1.2J12.1
9JIEMEHTOB, HAX0XKJICHHUE B J12.2
IIPUPOE U NOTyIEHUE. 0109233

Oxcuibl, THAPOKCHBL.
[IpumeHeHue 21€MEHTOB
MOATPYIITbl Mapranma. /Jlek/




11.7 |Meramisl ceMeiicTBa JKee3a. VK-1-31 J1.1
OO011as xapakTepuCcTHKa JI1.2J12.1
3JIEMEHTOB, HaXOXKICHUE B J12.2
IPUPOJIE U MOTyICHHE. 313233
UyryH u crans. OKcupl,

THIPOKCHJIBI, COSIMHEHMS
METaJUIOB ceMelCTBa JKemesa.
IIpuMeHeHNE METAILIIOB U UX
coenuHeHui. /Jlex/

11.8 CBoiicTBa METAIIIOB VK-4-Y1 VK-4 JI1.1 P18
CceMeiicTBa JKele3a U UX -B1 I1K-4-B1 JI1.2J12.1
coeauHenuii /J1ab/ JI2.2J13.2

2192 33

11.9 | CamocrosiTensHOE U3y4CHUE YK-1-31 J.1
yae6Horo Matepuana B LMS JI1.2J12.1
Canvas:Mertaiisl ceMeiicTBa J12.2
miatuael. O0mas 215253
XapaKTepUCTHKA DJIEMEHTOB,

HaXOXXJICHUE B IPUPOE U
nonyderne. OKCuapl,
THIPOKCHJIBI, COCTMHEHHUSI
METaJUIOB CEMENCTBA
miatussl. [Ipumenenue
METaJUIOB U UX
coequnaeHui. /Cp/

11.10 |Hoarpynma mean. O6mas YK-1-31 J1.1
XapaKTEPUCTHUKA DIIEMEHTOB, JI1.2J12.1
HaXOXXJCHUE B IPUPOIE U J12.2
nosrydeHue. OKCUIBbI, 215253
runpokcuabl. [Tpumenenue
9JIEMEHTOB MOATPYIIIIBI
menu. /JIex/

11.11 |Ioarpymmna menu. VK-1-31 YK-1- JI1.1 P35
OcoOEHHOCTH XUMHYECKUX Vi JI1.2J12.1
CBOWCTB MeaH, cepedpa 1 J2.2
30J10Ta. 3HAYCHHUE ITHX 2152 353
METaJIIOB B
npomsiiuieHHocTy. /I1p/

11.12 | Hoarpynma muaka. O0mmas VK-1-31 JI1.1
XapaKTepUCTUKA DJIEMEHTOB, JI1.2J12.1
HaX0XJICHUE B MPUPOC U J12.2
noayderue. OKcupl, 0109233
ruapokcuabl. [Tpumenenue
3JIEMEHTOB MOATPYIIITHI
muHka. /Cp/

11.13 | CpoiicTBa IIMHKA B €TO VK-1-31 YK-1- JI1.1 P36
coeauHeHnii. OCHOBBI Vi JI1.2J12.1
uBeTHO# Meramtypruu. /IIp/ J12.2J13.2

2192 33

11.14 |Pa3ButHe 1OMEHHOTO YK-1-31 JI1.1
MPOU3BOJICTBA B JI1.2J12.1
HoBotpoutike. JloMmeHHBIH J12.2
MPOLIECC MPOU3BOJICTBA 215253

gyryHa. /JIex/

Paznea 12. 5. Ctpoenne u
cBoiicTBa MeTasLIoB f-
3J1eMEHTOB.




12.1 | CamocTosATeIbHOE H3yIECHHE 3 VK-1-31 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:JIantanounsr. O0mias J2.2
XapaKTePUCTHKA JICMEHTOB, 313233
HAXOX[ICHUE B PUPOJIC U
noxydeHne. OKCHIH,
runpokcuabl. [Ipumenenme
JAHTAHUJIOB. AKTHUHOHU/IBI.

OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXO0XJICHHE B
MIPUPOE U MOTyIeHHE.
OKcuIbl, THAPOKCHIBL.
[Ipumenenne
akTuHOUI0B. /Cp/

12.2 Penxo3emenpHbIE METAILTHL. 2 YK-1-31 JI1.1
HaXOKICHUE B IPUPOJIE. JI1.2J12.1
[Ipumenenue B J12.2
IPOMBIIIIEHHOCTH. BiusiHue 0102233
IIpUMecel peiKo3eMeIbHbBIX
METaJUIOB Ha CBOMCTBA
cTalei u criaBoB /JIex/

12.3 /KonTp.pabd./ 0 VYK-1-31 YK-1- J1.1 KM4

V1 I1K-4-V1 JI1.2712.1
2.2
313233
12.4 /Ox3amen/ 36 VYK-1-31 YK-1- J1.1 KM2
V1 [K-4-V1 JI1.2J12.1
2.2

013233




