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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 3ajauaMy U3y4eHUs] XUMUH SBISIIOTCS (JOPMHUPOBAHUE COBPEMEHHBIX NPEICTaBICHUI:
1.3 | - 0 cTpoeHUM BeIIeCTBa;
1.4 | - 0 BOXHEHIINX CBOIMCTBAX BEIIECTB M 3aKOHOMEPHOCTSIX X N3MEHEHHMS B 3aBUCHMOCTH OT MOJIOKEHHNS COCTABIIIONIIX
aneMeHTOoB B Ilepuoauueckoil cucreme;
1.5 | - o mpupoae XUMHIECKUX PEAKIIUH, IPOTEKAIOINX IIPH HOIyIeHHH, 00paboTKe ¥ IPIMEHEHHN MaTEPHAJIOB.
2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITIPOT'PAMMbI
Bnox OIT: b1.0
2.1 TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOJAr0TOBKE 00y4aro1Ierocs:
2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJ15) HE00X0AUMO KaK
npeecTByoIIee:
2.2.1 |MarepuanoBenexue
2.2.2 | MexaHuKa XHJIKOCTH U ra3a
2.2.3 | Teopust BEpOATHOCTEW U MaTeMaTH4eCKas CTATUCTHKA
2.2.4 | Teopust MEXaHU3MOB U MallllH
2.2.5 |TemnoTexHuka
2.2.6 | TexHONMOTMsI KOHCTPYKIIMOHHBIX MAaTEPUAIIOB
2.2.7 | YuebHas mpakTHKa [0 MOTYYCHHIO IEPBUUHBIX MPO(ECCHOHATBHBIX YMEHHUH
2.2.8 | DAeKTpoTexXHHUKA
2.2.9 | leramu MaliuH
2.2.10 |dedopmanuoHHbIE METOABI HAHOCTPYKTYPUPOBAHHS METALIOB
2.2.11 | OcHOBBI TEXHOJIOTUH MAITHHOCTPOCHHS
2.2.12 |IIpom3BoAcTBeHHAs NPAKTHUKA II0 MOTYIEHHIO TPO(HECCHOHATBHBIX YMEHHH U OIIBITa MPO(eCCHOHATPHON AeSTENEHOCTH
2.2.13 | Hcropus MeTamulypruueckoi oTpaciu
2.2.14 | KommbloTepHas rpaduka
2.2.15 | KoHCcTpynpoBaHWE MAIIvH H 000PYIOBAHUS
2.2.16 |KypcoBas HayqHO-HCCIIeoBaTenbcKas pabora (dacts 1)
2.2.17 | OcHOBBI IPOEKTUPOBAHNUS
2.2.18 | CAIIP B MeTamuIypruuyeckoM MalIMHOCTPOSHUU
2.2.19 |CoBpeMeHHBIC METOABI MPOSKTHPOBAHUS 000PYI0BaHUS METALTYPTHYECKOTO IPON3BOICTBA
2.2.20 | DneKkTponpuBOl U aBTOMATH3AIUSI METAJUTyPrHYecKoro 000py10BaHus
2.2.21 | DOneKkTponpuBO METAIUTYPIHUECKUX MAITIH
2.2.22 | JIluHaMuKa U IPOYHOCTh TEXHOJIOTMUECKUX MAITHH
2.2.23 | JIluHaMu4ecKHe pacueThl MalllMH 1 MEXaHU3MOB
2.2.24 | KypcoBas HayqHO-HCCIIEA0BaTENbCcKas paboTa (4acTh 2)
2.2.25 |Metozsl yBeIHYEHUS pecypca TEXHOIOTUIECKOr0 000pyI0BaHUs
2.2.26 |IloaroroBka K MmpoIeaype 3alUThl U 3aIUTa BHITYCKHONW KBaTH(PUKAIMOHHON pabOTHI
2.2.27 |llpenmumnnoMHasi IPAKTUKA IS BEIOIHEHHS BBITYCKHOI KBanU(HKAHOHHOH pabOThI
2.2.28 |IIpomslluieHHAs YKOIOTUA
2.2.29 | Okcmryaranys U peMOHT METAJUTypTHUECKUX MAIIUH

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIETEHIHUAMHA

YK-1: CniocofeH ocylmecTBJIATH MONCK, KPUTHYECKUH aHAJIHU3 U CHHTe3 HH(OPMALIMHU, yMEeHHE aHAJTU3HPOBATH MPOLECCHI U
CHUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYHOIIIHUX AHAIUTUYCCKUX, BBIYHUCIUTECJIbHBIX U IKCIIEPUMEHTAJTBbHBIX METO/10B,
NMPUMEeHSITh CUCTEMHBIH MOIXO0/ AJs peleHusi MOCTABJIEeHHbIX 32124

3HaTb:

VK-1-31 3HaTh: OCHOBBI CTPOCHHS BEUIECTBA, TEOPHIO IJEKTPOJIUTUIECKON JUCCOIUAIIMH U DIIEKTPOXUMHUECKUX MPOIIECCOB




OIIK-1: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE 1 001eMHKeHePHbIe 3HAHH S, MeTO/Ibl MATEMaTHYECKOI0 aHAJIU3A U
MO/JeJIMPOBAHUS B NPo(ecCHOHATBLHOM JesiTeJbHOCTH

YMmerb:

OIIK-1-Y1 mpou3BOAUTHE XUMHIECKHE pacyeTs 10 (JOPMyIIaM 1 ypaBHEHUSIM Peakmuit

YK-1: Cnocoben OCYHIECTBJIATH IOUCK, KpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, YMeHue aHAJIU3UPOBATH MPOLECCHI U
CUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYIOIIMX AHAJIUTHYCCKUX, BBIYUCTUTEIbHBIX H IKCIEPUMEHTAJTBbHBIX ME€TO10B,
NPUMECHATDH CHCTEMHBIH MOAXO0 IS pelIeHUus MOCTABJICHHBIX 3a1a4

YMmerh:

VK-1-Y1 YMers: npoBOAUTH pacyeThl MPOIYKTOB peaKIUi

Baanernb:

VYK-1-B1 Bnagers: cioco6amu NCTIONB30BaHKS 1TaOOPATOPHOTO 000PYIOBAHHS B XMMHUIECKHUX U SIEKTPOXUMIYECKUX
UCCIEIOBAHUIX

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHIui pecypcsl padoTsl

Pasnen 1. BBenenne.
OCHOBHBIE 3aKOHBI 1
NOHATHS XUMHH

1.1 Xumus, Kak paszen 1 2 YK-1-31 YK-1- JIT.1J12.1
€CTECTBO3HAHMsSI. 3HAaUECHUE Vi 2.2
XMMHH KaK HAyYHOH OCHOBBI 013233
MaTepUaIOBEICHUS.

OCHOBHBIE ITOHATHUS XUMUU:
aTOM, MOJIEKYJIa, HOH, MOJIb,
aTOMHAas MOJICKYJISIpHAs
Macca, CIIoco0bI UX
onpezaeneHus. OCHOBHbIE
3aKOHBI XUMHU: 3aKOH
COXpaHEHHUs MacChl, KaK
OCHOBa MaTepPHAJIHHOTO
OajtaHca TEXHOJIOTHYECKOTO
nporecca, 3aKOH
[TIOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH
SKBUBAJICHTOB, 3aKOH
ABorajpo. /Jlex/

1.2 CBolicTBa OCHOBHBIX KJIACCOB 1 2 YK-1-B1 JI1.2J13.1 P1
coeauHeHwmi. /J1ab/ JI3.3
2132233
1.3 CamocTosTensHOE U3YUCHUE 1 5 VYK-1-31 YK-1- 1.2
y4ae6HOoro Matepuana B LMS Vi 213233
Canvas: Vcropust pa3Butus
xumuu /Cp/
1.4 CaMocToATeIbHOE U3YUeHHE 1 5 YK-1-31 Jd1.2
y4ae6HOro Matepuana B LMS 213233

Canvas:AToMHO-
MoekynspHoe yaerue /Cp/

1.5 CaMocToATeIbHOE U3YUeHHE 1 10 YK-1-31 Jd1.2
ydae6Horo marepuana B LMS 212233
Canvas:3aKoH ITOCTOSHCTBA
cocraBa. CocTaBIICHHE
(hopmyn OMHAPHBIX
coeaunenui /Cp/

1.6 CamocTrosTenbHOe H3y4eHHE 1 5 YK-1-31 J.1
yaebHOTrO MaTepruana B LMS 3132 33
Canvas:CocrtaBieHue
(hopMyI THAPOKCHIIOB U
coneii /Cp/




1.7

CaMocTosATeNIbHOE U3YUeHHE
y4ae6HOro Marepuana B LMS
Canvas:IIpumeneHne 3aK0HOB
ABorazipo 1 ra3oBbIX 3aKOHOB
JUTS PEIIeHUs] XUMUYIECKUX
3amau /Cp/

YK-1-31 YK-1-
v1

J1.1
0132 53

Paznen 2. Ctpoenue
BelllecTBA.

2.1

Crtpoenune aroma. KBanroBbie
quciaa. ATOMHbIE OpOUTAIIH.
punatmmn [aymns. [pasuio
XyHza ¥ NOpAA0K
3aIlOJTHEHUS] aTOMHBIX
opouraneii. [TpuHiwm
HaMMEHBIIICH YHEPTHH.
[Nepnognueckuii 3akoH 1
[lepuoaunueckas cucrema
XHMHYECKHX HJIECMEHTOB B
CBETE TEOPUH CTPOCHUS
atoma /Jlex/

VK-1-31

JI1.2J12.1
013233

2.2

Xumuyeckas CBsI3b.
CTpoeHue MOJIEKYII.
IMprauab! 00pazoBaHuS
xumuueckoil ces3u. [Ipupona
XUMUYECKOH CBS3M.
Mounexyna Bogopoaa u
METO/IbI €€ onucanus. Meton
BC u rubpuanzanus
opburaneii /JIex/

VK-1-31

2.2
0132 53

23

CaMocTosITeNIbHOE U3YdCHHE
yaebHOTrO MaTepuana B LMS
Canvas:OneKTpoHHbIE
(hOpMYIIBI HIIEMEHTOB.
XapakTepHucTuKa J1eMeHTa
o popmyne /Cp/

VK-1-31

J1.1
JI1.2712.1
2.2
0132 53

24

CamocTosTenbHOE U3YUCHUE
y4ae6HOro Matepuana B LMS
Canvas:3aBHCHMOCTb
nostoxxenus B IIIC ot
ctpoenus aroma /Cp/

YK-1-31

JI1.1J12.1
2.2
0152 53

2.5

CaMocTosATeIbHOE U3YUeHHE
ydae6HOoro Marepuana B LMS
Canvas:Ilepnoanueckoe
HM3MEHEHUE CBOMCTB BEILIECTB
B 3aBUCHUMOCTHU OT
nonoxenus B [1C /Cp/

10

VK-1-31

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

2.6

CaMOCTOATENIbHOE U3YUEHUE
yaebHOoro Matepuana B LMS
Canvas:BaneHTHOCTb.
Kosanentnas csi3b /Cp/

VK-1-31

JI1.1J12.1
2.2
013253

2.7

CamocTosITeNIbHOE U3YdeHHE
yaebHOro MaTepuana B LMS
Canvas:Meranyaeckas
cBs13b /Cp/

YK-1-31

J1.1
JI1.2J12.2
013253

Pasgen 3. OkuciureabHO-
BOCCTAHOBHUTEJILHDIE
MpoIecchl

3.1

OKHUCIUTENBHO-
BOCCTaHOBHUTEIBHBIC
peaxkuuu. YpaBHEHUs
3JIeKTpOHHOTrO Oananca. /IIp/

VK-1-31

JI1.1J12.2
0152 53

P5




32

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas: Ananuz
OKHUCITUTEIBHO-
BOCCTaHOBUTEJILHOMN
cnocobHocTH atoMma /Cp/

VK-1-31

J1.1
0132 53

33

CaMOCTOSTEIEHOE U3YUCHHE
yaebHOrO MaTepuana B LMS
Canvas: Tunuuneie
okucuTend. Hemeransl.
Kucnotsr. /Cp/

YK-1-31

J1.2
01 52 53

34

CaMOCTOATENIbHOE U3YUEHUE
yaebHoro Matepuana B LMS
Canvas:OKkuciuTeabHble
CBOMCTBAa XpOMATOB,
JIUXpOMAaTOB, a30THOM
Kucnotsl. /Cp/

VK-1-31

J1.2
30132 33

3.5

CaMOoCTOSITEeTbHOE U3YUCHUE
yaebHoro Matepruana B LMS
Canvas: Tunuunsie
BOCCTaHOBHUTENU. MeTasl,
cynbGuabl, HUTpUIbL. /Cp/

VK-1-31

1.2
0152 53

3.6

CaMOCTOSATEIEHOE U3YUCHHE
yaebHOrO MaTepruana B LMS
Canvas:BoccranoBurenbHblie
cBoiicTBa rasoreHua0B. /Cp/

VK-1-31

J1.2
01 52 53

3.7

CaMoCTOSATEIbHOE U3YUEHHE
yaebHOrO MaTepuana B LMS
Canvas:OKHCIUTEIbHO-
BOCCTaHOBUTEILHAS
JIBOMCTBEHHOCTL. Peaknnu
JCIIPOTIOpIIMOHUpOoBaHUS. /C

p/

VK-1-31

JI1.2J13.1
01 52 53

Pa3nen 4. DnexTpoxumus

4.1

CaMocToATeIbHOE U3YUeHHE
ydae6HOoro Marepuana B LMS
Canvas:OCHOBBI
IIEKTPOXUMHUYECKUX
npoiieccoB. ['abBaHUYECKUI
anekMHT /Cp/

YK-1-31 OIIK-
1-V1

0152 53

4.2

CamocTosTenbHOE U3YdCHUE
yaebHOro MaTepuana B LMS
Canvas:D1eKTpoin3 Kak
METO/ MTOTYICHHUS 1
padUHUPOBAHHS METAIJIOB.
Pacuer maccel 1 00beMa
MPOAYKTOB AtekTposn3a. /Cp/

VYK-1-31 VK-1-
VY1 OIK-1-V1

3013233

43

DJEeKTpOaIM3 B pacTBOpax
3JIEKTPOJIUTOB.
[ManpBaHMYECKHE TPOLIECCHI.
Koppo3us. /J1a6/

VK-1-Bl

J3.3
01 52 53

P2

Pazgen 5. PacTtBopbl

5.1

CoiictBa pactBopos. /IIp/

VK-1-31 OIIK-
1-V1

JI1.2J12.1
2.2
01 52 53

P8




52

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 OIIK-
1-v1

1.2
0132 53

53

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

VK-1-31 VK-1-
V1 OIIK-1-V1

J1.2
01 52 53

54

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/

VK-1-31 VK-1-
V1

J1.2
30132233

Pa3nen 6. O6mme
3aKOHOMEPHOCTH
XHMHYEeCKHX MPOLECCOB.

6.1

CamocTosTenbHOE U3YUCHUE
y4aebHoro matepuana B LMS
Canvas:OCHOBBI
tepmoxumun. /Cp/

VK-1-31

JI1.1J12.1
2.2
0102233

6.2

CaMOCTOATENIbHOE U3YUEHUE
yae6HOoro Marepuana B LMS
Canvas:OnpeneneHue
3aBHCHMOCTH CKOPOCTH
peaKIiy OT KOHLEHTPAIUU ’
Temmeparypsl. CMmeleHne
pasHOBecwus. /Cp/

VK-1-31

JI1.2J13.1
0132 33

6.3

CamocTosTeTbHOE U3YUCHHUE
yaebHOro MaTepuana B LMS
Canvas:3axoH I'ecca.
PacueTsl TeruoBEIX 3¢ GeKkToB
peaxkuuii. /Cp/

VYK-1-31 VK-1-
VY1 OIK-1-V1

JI1.2J13.2
0132 33




6.4

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas:Bropoe Hagano
TepMoanHaMUKH. [ToHATHE 00
sHTponuu. 3meHenue
SHTPOIUH NPHU (Pa30BBIX U
XAMHYECKHX

npespamenusx. /Cp/

VK-1-31

JI1.2J12.1
0132 53

6.5

CaMocToATeIbHOE U3YUeHHE
ydae6HOoro Marepuana B LMS
Canvas:CaMonpon3BOJIbHOE
IIPOTEKAHUE PEAKLIUN.
Oueprus ['m66ca. Pons
SHTAJIBITUHHOTO U
SHTPONUHHOTO (haKTOPOB B
onpeneieHH HarpaBleHUs
nporiecca. /Cp/

VK-1-31

JI1.2J12.1
01352 53

6.6

CaMocCTosITeTbHOE U3YdCHHUE
yaebHOTrO MaTepuana B LMS
Canvas:OCHOBBI XUMUYECKON
kuHeTHKH. CKOpPOCTh
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
karanuzatopsl. /Cp/

VK-1-31 OIIK-
1-V1

JI1.3J12.1
01 52 53

6.7

CamocTosITenbHOE U3YdCHHUE
yaebHOro Matepuana 8 LMS
Canvas: Xumuyeckoe
paBHOBecue. OOpaTHMBIE U
HEOOpaTHMbIE XUMHUYECKHE
peakuuu. Koncranra
XMMHUYECKOT0 PaBHOBECHUS U
ee CBsI3b ¢ dHeprueit [ mooca.
CMelieHre XUMHYECKOTO
paBHOBECHS IPU U3MEHEHUU
ycnoBuid. [Tpunun Jle-
[atense. /Cp/

YK-1-31

JI1.2J12.1
01 52 53

6.8

/Op/

VK-1-31 VK-1-
VY1 OIK-1-V1

30132 33

P5

6.9

/3auét/

VYK-1-31 YK-1-
V1 OIK-1-V1

015253

KM2

Pa3gen 7. OcHoBBI
KOOPJAMHALMOHHON XUMUH




7.1

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas: XapakTepucTHKa
KOOPAWHAIIMOHHBIX
COEIMHEHUH, NX MOJIy4eHHE,
KJ1accuUKaIys.
Kommnekcoobpa3zoBarens u
nurasapl. Baemnss u
BHYTPEHHSS
KOOPJIWHAIIMOHHBIEC CPEpPHI.
Koopaunanuonnoe uucio,
3aBUCUMOCTD
KOOPAMHALIMOHHOTO YKcia OT
3apsma ¥ pagmyca
KOMILJIEKCOO0pa3oBaTesl.
PaBHOBecus B pacTBOpax
KOOPIWHAIIMOHHBIX
coequnenui. Koncranra
HeycroiuuBocTu. /Cp/

VK-1-31

0132 53

7.2

CaMocTosATeIbHOE U3YUEHHE
yaebHoro Matepruana B LMS
Canvas:Homenxnatypa
KOOPAWHAIIMOHHBIX
coequHeHui. KBantoBo-
MEXaHUYECKUE METO]IbI
TPAKTOBKU XUMHUYECKOI
CBSI3U B KOMIUIEKCHBIX
coeIuHEHUIX. MeToJ1
BaJICHTHBIX cBsi3ed. [lonarue
0 TEOPHH KPUCTALTMYECKOTO
noJisi. CrieKTpOXUMHYECKHH
psan nmurannoB. M3omerpus
KOOpPJMHAILIMOHHBIX
COeMHEHMH. 3HaueHne 1
MIpUMEHEHHE
KOOpPMHAIIMOHHBIX
COEIMHEHUH B HayKe U
texuuke /Cp/

VK-1-31

0152 53

73

CaMocCTOsITeTbHOE U3YdCHHUE
yaebHOTrO MaTepuana B LMS
Canvas:[Tonyuenne
KOMIUICKCHBIX COCANHCHHH.
CBolicTBa KOMILIEKCHBIX
coenuneHuH. /Cp/

VK-1-31

01 52 53

7.4

CamocTosTenbHOE U3YUCHUE
y4aebHoro matepuana B LMS
Canvas:CocraBieHue
(hopMyIT KOOPAMHAITMOHHBIX
coenquuenunii. Pacuer
KOHCTAHTbI

HectoikocTH. /Cp/

VYK-1-31 YK-1-
V1

013253

7.5

CaMOCTOATEIBHOE U3YUEHUE
ydaebHoro Matepuana B LMS
Canvas:Meron
KOMILTEKCOHOMETPHUIECKOTO
tutpoBanus /Cp/

VK-1-31 VK-1-
v1

30132 33

Pa3nen 8. Ctpoenue u
CBOIiCTBA HEMETAJLJIOB P-
3JIEMEHTOB.




8.1

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas:IToarpynmna renus.
OOmas xapakTepucTuka
351eMeHTOB. Haxoxxnenue B
HIPUPOJIE, METOABI ONTYy4EHHUS
COeMHEHN OJIaropoIHBIX
ra3osB. IIpaktuueckoe
IpUMeHeHHe 01aropoJHbIX
raso. /Cp/

VK-1-31

0132 53

8.2

CaMOCTOSATEIbHOE U3YUEHUE
yaebHoro Matepuana B LMS
Canvas:Bogopoz.
ITonoxenue B
NEPUOJUUECKON CUCTEME,
o011ast XapaKTepUCTHKa,
u3otonsl. JlabopaTopHble 1
MPOMBIIIJICHHBIE METOMBI
nonyuenus. dGuznyeckue u
XMMHYECKHUE CBOICTBA.
I'uppuner, ux
KIaccu(uKanms, CocoOs
MIOJIy4EeHHUsI U CBOWCTBA.
OO011as xapakTepucTHKa
BOJOPOJHBIX COETMHEHUI
HeMmeTa/uoB. [Ipumenenue
Bomopona. /Cp/

YK-1-31

0132 33

83

T"anorensr. O0mas
XapaKTEePUCTHKA, TIOTyICHHE,
(husnyYecKrue U XUMUYECKHE
cBoiictBa. CoequHeHue
TaJIOTEHOB C BOJIOPOJIOM,
MOJIy4EHUE, CBOMCTBA.
IInaBukoBast KMCJIOTA,
XJIOPOBOIOPOTHAS,
OpomMoBOOpOIHAS U
HOJIOBOZIOPO/IHAST KUCIIOTHI.
Tanorennnsl. /Jlex/

VK-1-31

0152 53

8.4

CaMocCTOosITeTbHOC U3YUCHUE
yaebHoro Matepruana B LMS
Canvas:CpaBHeHHE COBIUCTB
OKHMCJIHUTCIBbHO-
BOCCTaHOBHUTEIIEHBIX
KHCIIOPOA0COCPIKAIINX
KHCIIOT ranorenos. /Cp/

VK-1-31

0152 53

8.5

CamocTosTensHOE U3YUCHUE
ydae6HOro Marepuana B LMS
Canvas:B3aumoneiictsue
TAJIOTEHOB C PaCTBOPaMHU
IIEI0YEN U BOJIOMH.
CoenuHeHue rajJoreHoB ¢
kucinoponom. dropun
KHCJIOPO/a, OKCUBI XJIOpa,
O6poma, noa.
Kucnoponconepxamiue
kucnotsl. [Ipumenenue
ranoreHoB. /Cp/

VK-1-31

0132 53




8.6

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas:Kucnopon. O6mas
XapaKTepPHCTHKA, CTPOCHHE
MOJIEKY, T1abopaToOpHbIEe U
MPOMBIIIICHHBIEC CIIOCOOBI
MOJTy4eHUs, PU3NIECKHE U
XUMHYeCKHe cBoiicTBa. O30H,
€ro NoJiyueHue, CTpOeHNe
MOJIEKYJI, CBOMCTBA U
npumeHenue. /Cp/

VK-1-31

0132 53

8.7

CamocTosTenbHOE U3YUCHUE
y4aebHoro matepuana B LMS
Canvas:Bona. ®usnueckue
CBOMCTBA, AMarpamMma
COCTOSIHUS, XUMUYIECKHE
CBOJCTBA.
Kpucramnoruaparsl, ux
CTpPOEHHE U UX CBOICTBA.
CrocoObI OYHUCTKH BOJBL.
[Tepokcun Bostopoaa,
CTPOCHHE, TIOJTyICHHE,
cBoiicTBa, mpumenenue. /Cp/

YK-1-31

013253

8.8

Cepa. OOmias
XapaKTEePUCTHKA,
HaXOX/ICHUE B IPHPOJIE,
CIOCOOBI TOJTy4eHNS,
(u3HYecKne U XUMHUYECKUE
cBoiictBa. CepoBoJ0poO/I,
CYIb(UIBI, HONMUCYIb(UIBL.
CoenuHeHue cepsl ¢
KHCIIOPOZOM: OKCHJIBL,
KHCIIOPOIOCO IepIKaIIie
KHCIIOTHI (CepHUCTAs
KUCJIOTa, CepHas KHCIIOTa,
JicepHast KUCIIOTa,
THOCEPHAs KHCIIOTA,
MIEPOKCOKUCIIOTHI CEpPhI), UX
conu. IIpumMeHeHne cepsl U ee
coequHeHni. /Jlex/

VK-1-31

0152 53

8.9

CBolicTBa cepsl U ee
coenuueHuit /J1a6/

VK-1-Bl

013233

P3

8.10

CaMOCTOSITeTbHOC U3YUCHUE
yae6HOoro Marepuana B LMS
Canvas:Crioco0sI
MPOMBIILICHHOTO
MPOU3BOJICTBA CEPHOM
KHCIIOTHI. e€ MPUMEHEHHUE B
HapOIHOM X03sticTBe. /Cp/

VK-1-31

0152 353

8.11

CamocTosTenbHOE U3YUCHUE
y4ae6HOro Matepuana B LMS
Canvas:Cernen, Teutyp u
nosionui. O6mas
XapaKTepHCTUKA DJIEMEHTOB,
HaXO0KIEHUE B IPUPOJE,
(u3MUecKne 1 XUMUYECKHe
cBolicTBa. Bonopoausie
COEIIMHEHUSI CeJieHa U
temrypa. CeneHu bl u
Temurypuabl. OKCHIBI celeHa
U TeJmypa.
Kucnoponocoaepxkarue
KHCIIOTHI CeJeHa M TeJUTypa.
IIpumeneHue ceneHa u
tennypa. /Cp/

YK-1-31

013253




8.12

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas: Azot. O0mas
XapaKTepUCTUKA dJIEMEHTa,
HAXO0X[ICHUE B PHUPOJIC,
CHOCOOBI OTY4EHHS a30Ta,
(usndeckre U XUMHUUECKHE
cBoiicTBa. CoeqMHEHUS a30Ta
C BOJIOPOJIOM, CIIOCOOBI
MONTYdeHHS, PU3MUESCKHIE U
XuMuieckue cBoiictea. /Cp/

VK-1-31

0132 53

8.13

CamocTosTenbHOE U3YUCHUE
y4aebHoro matepuana B LMS
Canvas:CoeuHeHue a30Ta ¢
kucnoponom. Okcunel a3ora,
KHCIIOPOAOCOIeprKaIlue
KHCIIOTBI a30Ta, UX
nojydeHue u ceoictsa. Comu
KHCIIOPOA0COICPIKAIIIUX
KucInoT azota. [IpumeHenue
a3oTa U ero

coequnaenmii. /Cp/

YK-1-31

013253

8.14

CamocTosTenbHOE U3YUCHUE
yae6HOoro Marepuana B LMS
Canvas:®ocgop. O6mas
XapaKTepPUCTHKA JIEMEHTa,
HAXO0X/CHUE B MPHUPOJIC.
AnoTporHbie MOAU(pUKAUH
dbocdopa. Criocoos
nonyderus gpocgopa.
Puznyeckue U XMMUUYECKUE
cBoiicTBa pocdopa.
Bonoponusie coennnenus
dhocdopa. Dochuast
MmetamioB. /Cp/

VK-1-31

013233

8.15

CaMOoCTOSITeTbHOE U3YUCHUE
yaebHOrO MaTepuana B LMS
Canvas:Kucnoponssie
coeaunenus docdopa.
Kucnoponocoaepxariie
KHCIIOTHI ocdopa.
®ocdatsl. [Ipumenenue
dbocdopa u ero
coequneHuid. /Cp/

VK-1-31

01 52 53

8.16

Yrnepon. O6mas
XapaKTepUCTHKA JJIEMEHTa,
HaXO>K/ICHUE B IPUPOJIE.
AJIOTpOITHBIE MOAN(DUKAIIIH
yriepona. CriocoObt
NOJy4eHHs, PU3NICCKHE U
XMMHYECKHE CBOMCTBA.
Bonoponusie coenunenus,
KUCJIOPOJIHBIE COSIIMHEHMSI,
KHCIIOPOAOCOEpXKaIIe
KHCIIOTHI ¥ MIX COJIHL.
ITpumenenue yriaepona u ero
coenunenud. /Ip/

VK-1-31 VK-1-
v1

30132 33

P9




8.17

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas:Kpemnwuii. O6mast
XapaKTepPHCTHKA HIICMEHTA,
HaXOXIECHHUE B IPUPOJIE.
ANoTpOITHBIE MOAN(DUKALIIH
kpemHHs. Crioco0B!
HOTy4eHHs, (PU3NIECKHe U
XMMUYECKUE CBOMCTRA.
Bonoponusie coenuHenus,
KHCIJIOPOJHBIC COCAUHEHUS,
KHCIIOPOA0OCOAEpIKAIINe
KHUCJIOTBI U UX COJIH.
IIpuMeHeHuE KpEMHUS U €r0
coeaunenui. /Cp/

VK-1-31

0132 53

Pa3gen 9. Ctpoenue u
CBOMCTBA METAJIJIOB S-
3JIEMEHTOB.

9.1

CaMOCTOATENIbHOE U3YUEHUE
ydaebHoro Matepuana B LMS
Canvas:IToarpynmna nuTus.
O0mas xapaKTepucTHKa
anemeHToB. HaxoxneHnue B
MPUPOZE, METOIBI MTOTYIEHUS
COEIMHEHMSI IET0OYHbIX
Metaiios. [IpakTruueckoe
MPUMEHEHHUE IETOYHBIX
MmetamioB. /Cp/

VK-1-31

30132 33

92

CamocTosITeNIbHOE N3ydeHHE
yaebHOro MaTepuana B LMS
Canvas:Iloarpymnma
6epwutus. [lonoxxenue B
NEPUOJUUYECKON CUCTEME,
0011ast XapaKTepHUCTHKA,
METO/IbI ITOJTY4EHHSI.
duznueckre 1 XUMHUYECKHE
cBoticTBa. OKCHUIBI,
THIPOKCHABL, HX
KJ1acCU(UKanus, CriocoObl
TIOJTYIEHHS ¥ CBOHCTBA.
ITpumenenue
IIEJIOYHO3EMEIbHBIX
Mmetasuios /Cp/

VK-1-31

01 52 53

9.3

CaoiicTBa s-Merasuios. /J1ad/

VK-1-B1

01 52 53

P4

Pasnea 10. Ctpoenue u
CBOiiCTBa MeTAJLIIOB P-
3J1eMEeHTOB

10.1

Asromuanit. O0mas
XapaKTepUCTHKa, TIOTyIeHHE,
(uznveckne U XUMHUYECKHIE
cBoicTBa. OKCHI, TUAPOKCH,
COJIM aJTFOMUHHSI.
IIpuMeHEHUE ANIOMUHYS U
ero coequnenuil. /I1p/

VK-1-31 VK-1-
Vi

01 52 53

P10

10.2

CaMoCTOSATEIbHOE U3YUEHHE
yaebHoro Matepruana B LMS
Canvas:"ammii, uHIUH,
Tamui. O0mas
XapaKTePUCTHKA dJICMEHTOB.
Haxoxnenue B npupoze,
CIIOCOOBI ITOJTy4eHNS,
(busnvIecKre U XUMHUYECKHE
cBotictBa. CoeTMHEHUS
rajutdst, MHOINS, TAJUTAS | UX
npumenenue. /Cp/

VK-1-31

0152 53




10.3

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas:010B0, CBHHEII.
OOmas xapakTepucTuka
9JIEMEHTOB, CIIOCOOBI
MOJTY4eHHS, PU3NICCKHEC U
XUMHUYECKHE CBOMCTBA.
OKcuIbl, THAPOKCHIBL.
[Ipumenenue onosa,
ceuHIa. /Cp/

VK-1-31

0132 53

10.4

CaMOCTOSATEIbHOE U3YUEHUE
yaebHoro Matepuana B LMS
Canvas:Mcropus pa3BuTus
Metasurypruu. [lomydenne
0JI0Ba, MEJIH,

amomuHus. /Cp/

YK-1-31

0132 33

Pa3gen 11. Ctpoenue u
cBoiicTBa MeTa/L10B d-
371€MEHTOB.

CaMOCTOATENIbHOE U3YUEHUE
ydae6Horo marepuana B LMS

Canvas:[Toarpynma ckanaus.

OOmas xapakTepucTHKa
3JIEMEHTOB, HAXOX/ICHHE B
HNpPUPOJIE U MOTydEHHE.
OKCHIBI, THAPOKCHIBL.
IIpumMeHneHue 311€MEHTOB
noArpymisl ckagaus. /Cp/

VK-1-31

013233

11.2

CaMOCTOSITEeTbHOC U3YUCHUE
ydae6HOoro Marepuana B LMS
Canvas:Iloarpynna turana.
OO1mas xapakTepucTuKa
3JIEMEHTOB, HAXOXK/ICHHC B
MPUPOJIE U TTOTyICHHE.
OKCHIBI, THAPOKCHIBL
[TpumeHeHUe 2IEMEHTOB
nmoArpymiel Tutana. /Cp/

VK-1-31

0152 53

11.3

CaMocCTosTeIIbHOE H3ydCHHE
yaebHOro Matepuana 8 LMS

Canvas:I[Toarpynmna Banaaus.

OO01as XapakTepHCTHKa
3IIEMEHTOB, HAXOXK/ICHHE B
IPUPOJIE U MOTyICHHE.
OKcHabl, THAPOKCUIBL.
IIpumMeHneHue 31€MEHTOB
noArpymmsl Baaaus. /Cp/

YK-1-31

01 52 53

11.4

IMoarpynmna xpoma. O0mas
XapaKTEepPUCTHUKA PJICMCHTOB,
HaX0XJICHUE B IPUPOJC U
nosrydenue. OKCUpI,
ruapokcuasl. [Ipumenenue
3JIEMEHTOB IOATPYIIITBI
xpoma. /Cp/

YK-1-31

0132 53

11.5

CaMOCTOATEIbHOE U3YUEHUE
yaebHoro Matepuana B LMS
Canvas:IToarpynna
Mapranna. Oomas
XapaKTepUCTHKA JIEMEHTOB,
HAXOXICHHE B TIPUPOJIC U
nony4enue. OKCHaE,
ruapokcuasl. [lpumenenne
3JIEMEHTOB IO/ PYIIIIBI
Mapranna. /Cp/

VK-1-31

30132 33




Mertaiisl cemelicTBa JKenesa.
OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXO0XICHHE B
MIPUPOE U MOTyIeHHE.
UyryH u crans. OKcupl,
THIPOKCHUIbI, COSIUHEHUS
METaJIJIOB CEMEMCTBA xKee3a.
IIpuMeHeHNE METAILIIOB U UX
coenuHeHui. /Jlex/

VK-1-31

0132 53

CaMoCTOSATEIbHOE U3YUEHHE
yaebHOrO MaTepuana B LMS
Canvas:MerTalibl ceMeiicTBa
skenesa. OOmas
XapaKTEPUCTHKA DIIEMEHTOB,
HAXOXXJICHUE B IPUPOE U
nostydeHue. YyryH u crajb.
OKCHIBI, THIPOKCHIBI,
COEIMHEHHS METAILIIOB
CceMeiicTBa JKelesa.
[TpuMeHeHHEe METAIIIOB U HX
coenmHeHui. /Cp/

VK-1-31

01 52 53

CaMOCTOSATEIIEHOE N3YUCHHE
yaebHOro MaTepuana B LMS
Canvas:MeTajiasl ceMeiicTBa
maTuHbl. O0mas
XapaKTEPUCTHKA DIIEMEHTOB,
HAXO0X/CHUE B MPUPOJIC U
nonyderne. OKCH/pl,
TUIPOKCHJIBI, COSIHMHEHHS
METAJJIOB CEMEHCTBA
miatusbl. [Ipumenenue
METAJUIOB M UX

coenuueHui. /Cp/

YK-1-31

013233

CaMOCTOATENIbHOE U3YUEHUE
ydae6Horo marepuana B LMS
Canvas:Iloarpynna meau.
OOmas xapakTepucTHKa
3JIEMEHTOB, HAXOXK/ICHHE B
HPUPOJIE U MOTydEHHE.
OKCHIBI, THAPOKCHIBL.
IIpumMeHneHue 311€MEHTOB
noarpynmsl Menu. /Cp/

VK-1-31

0103233

11.10

CaMOCTOSITeTbHOC U3YUCHUE
yae6HOoro Marepuana B LMS
Canvas:IToarpynmna nuHka.
OO1mas xapakTepucTuKa
AJIEMEHTOB, HAXOXK/ICHHC B
MPUPOJIE U TTOTyICHHE.
OKCHIBI, THAPOKCHIBL
[IpumeHeHue 21€MEHTOB
nmoArpymisl uHKa. /Cp/

VK-1-31

0152 353

11.11

CaMOCTOSATEIIEHOE U3YUCHHE
yaebHOro MaTepuana B LMS
Canvas:Pa3Burue JO0MEHHOrO
MIPOU3BOJICTBA B
Hosotpourike. JlomeHHBII
Mpo1iecc MPOU3BOACTBA

gyryna. /Cp/

YK-1-31

01 52 53

Paznen 12. 5. Ctpoenne u
cBoOiicTBa MeTaJLI0B f-
3JIEMEHTOB.




12.1

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas:JIantanounsr. O0mias
XapaKTepUCTHUKA DJIEMEHTOB,
HaXOXJCHUE B IPUPOLIE U
nonydeHue. OKcupl,
runpokcuabl. [Ipumenenme
JAHTAHUJIOB. AKTHUHOHU/IBI.
OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXO0XJICHHE B
MIPUPOE U MOTyIeHHE.
OKcuIbl, THAPOKCHIBL.
[Ipumenenne

akTuHOUI0B. /Cp/

VK-1-31

0132 53

12.2

/Op/

VYK-1-31 VK-1-
v1

0103233

P6

12.3

/DKk3amen/

VYK-1-31 YK-1-
V1

0152 353

KM1




