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1. EJIN OCBOEHUSA

1.1|- dopmMupoBaHUEe XHMUIECKOTO MBIIIICHUS H [IEJIOCTHOW CHCTEMBI IIPEACTaBICHUI 0 XUMHH U TPOIECCaX, MO3BOJIIIONMIEH
peliaTh pa3inIHbIC MPUKIIAIHEIC 3aJaUl

1.2|- pynnameHTanbHas XUMUYECKas TIOATOTOBKA

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Hukn (paznen) OIT: b1.0

2.1| TpeGoBaHus K MpeIBapUTEJLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1| AucumnimHa 6a3upyeTcsl Ha 3HaHUSX, TIOJIyYEHHBIX CTYICHTOM IPH M3YYEHHU XHUMHUH B Kypce cpeHei mKobl. s
OCBOCHUSI IMCIMIUINHBI CTYAEHT AOJDKEH BIAJCTh XUMHIECKOW TEPMUHOJIOTHEH; TOHNMATh CMBICII XUMHIECKUX (OPMYIT
1 CUMBOJIOB, HHJEKCOB U KO3 (HIINEHTOB B yPaBHEHUIX XUMHUUECKUX PEAKIUH; UMETh IIPEACTABICHNSA 00 OCHOBHBIX
KJIaccax HEOPraHWYeCKUX COCTUHEHHUH; ITOHMMATh Pa3IMuue MEKITYy XUMUUECKUMU U (U3NYECKUMH SBICHUAME; UMETh
IIPeACTaBICHNE 00 AaTOMHO-MOJICKYJISIPHOM yUCHUH; UMETh HaBBIKU PEIICHNUS MPOCTEHIIINX pacyeTHBIX 3a/1ad.

2.2 IncuMnauHbl (MOIY/I4) U IPAKTHKH, JJIsl KOTOPBIX OCBOEHHE JaAHHONH TUCIUIIUHBI (MOAYJIs1) HEOOXOTUMO KaK
npeAlIecTBYIOIEe:

2.2.1| ®usnyeckas xumMus

2.2.2|Hay4Ho-HccnenoBaTenbcKkas padbora

2.2.3| dusnyeckre OCHOBBI MPOIECCOB INIACTHYCCKOM e opMaliun

2.2.4|Kpucramiopusnka

2.2.5| Tepmrmaeckast 06pab0TKa METAJUTOTIPOTYKIIHA

2.2.6|ITloaroToBKa K mMpoLEAype 3allUThl U Mpoleaypa 3amutsl BKP

3. PE3YJIbTATBI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMU
KOMIIETEHIIUAMMA

YK-1: Cnoco0eH ocylmecTBJIATH MOMCK, KPUTHYECKUI aHAIU3 U CMHTe3 MHPOpPMAaIMU, YMeHHe AaHAJIU3HPOBATH NMPoLecchl U
CHUCTEMBI € MCIOJIb30BAHUEM COOTBETCTBYIOIIMX AHAJIUTHYECKHUX, BHIYUCIUTEIBHBIX H IKCIIEPUMEHTATbHBIX METO10B,
NMPUMEHSATHh CHCTEMHBI MOIXO0/ IS PelieHHs MOCTABJIEHHBIX 32124

YK-1.3: BbiOupaeT onTUMAJIbHbII BAPHAHT pellleHUs] 3a1a4H € MCII0Jb30BAHUEM COOTBETCTBYIOLIUX METO10B

3HaTh:

YK-1.3-31 ocHOBHBIE TTOJIOKEHUS KOOPIMHAILIMOHHON TEOPHH;

VYK-1.3-32 noHsATHE 3TEKTPOIHOTO OTSHIIAAIA OKHCIHTEIHHO-BOCCTAHOBUTEIBHEIX cucTeM u JJ1C peakimm;

YK-1.3-33 0c0OEHHOCTH CBOWCTB KOMIUIEKCHBIX COSIMHEHHH 1 NX HOMEHKJIATYPY;

VYK-1.3-34 o0mue 3aKOHOMEPHOCTH TIPOTEKAHUS XUMHYECKUX PEAKIUH ¢ yJacTHEM COCTUHECHUH 2JIeMEHTOB;

VK-1.3-35 ocHOBHBIE CBOICTBA DJIEMEHTOB U UX COEINHEHUIA,

VYK-1.3-36 cymHOCTh OKHCIHTEIEHO-BOCCTAHOBUTEIIFHBIX PEAKIIHL;

YK-1.3-37 ocHOBHBIE 3aKOHBI TEPMOXHUMHUH U XMMHUYECKON KHHETHKH;

VYK-1.3-38 oCHOBHBIE CTEXHOMETPHYECKNE 3aKOHBI;

YK-1.3-39 cBoiicTBa pacTBOPOB HEANEKTPOIUTOB U AJIEKTPOIUTOB

VYK-1.3-310 ocHOBHBIE MOJI0KEHHST TEOPHH XUMHIECKOH CBSI3H;

YK-1.3-311 coBpemeHHbIe IPEACTABICHHUS O CTPOCHUH aTOMa

YMern:

VYK-1.3-Y7 cocTaBnsiTh ypaBHEHHs OKUCINTEIbHO-BOCCTAHOBUTENbHBIX peakiuii (OBP) u nporuno3uposars noBeneHne
HeopraHuyeckux coeauHenuii B OBP

VYK-1.3-Y6 cocTaBisiTh ypaBHEHHSI HOHHO-MOJIEKYJISIPHBIX PEaKIHid

VYK-1.3-¥Y5 paboraTh ¢ XUMHYECKHMH BELIECTBAMHU U 000PYI0BAaHHUEM;

VYK-1.3-V1 onpenensath HanpaBICHUE MPOTEKAHUS OKUCINTEIILHO-BOCCTAHOBUTEIBHBIX Peakinii Ha ocHoBaHuH pacueta DJIC u
000CHOBBIBaTh BEIOOP PEArcHTOB JJIs IIPOBECHHUS XUMUKO-TEXHOJIOTHIECKUX MIPOIIECCOB;

VK-1.3-V3 MMPOTHO3UPOBATH UBMCHCHNUEC OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX CBOICTB COGI[I/IHGHI/Iﬁ B 3aBUCHUMOCTH OT CTCIICHU
OKHMCJICHHA 3JICMCHTOB,




YK-1.3-Y2 aHanu3upoBath KUCIOTHO-OCHOBHBIC CBONCTBA COCTMHCHUI SJIEMEHTOB B 3aBUCHMOCTH OT MX TOJIOKCHUS B
ITepuoanueckoii cucteme;

VYK-1.3-Y4 onenuBath CBOHCTBA p- U d-37IEMEHTOB HAa OCHOBE COBPEMEHHBIX MIPEICTABICHUN O CTPOCHUH aTOMOB;

Baanernb:

VK-1.3-B4 BnageTs HaBBIKaMH BBIITOJHEHHUS OCHOBHBIX CTEXHOMETPHUYECKUX PACUETOB;

YK-1.3-B1 BnaseTh HaBbBIKAMH JIOTUICCKOTO TBOPYECKOTO M CHCTEMHOTO MBIIUICHHS TIPY U3YYCHUU CBONCTB JIEMEHTOB U UX
COEIMHEHU;

VYK-1.3-B2 BnasieTh HaBBIKAMH OIIEHKU ONMTHMAIbHBIX TAPAMETPOB MPOBEICHHS XUMAYCCKUX PEAKIIMIA C YIaCTHEM DIICMEHTOB M UX
COCIUHCHUI;

VYK-1.3-B3 Bnagets HaBbIKaM¥ NPUTOTOBIICHHUS U pacueTa KOHIIEHTPAUil TEXHOIOTHUECKUX PacTBOPOB;

VYK-1.3-B5 BrnaseTs HaBBIKAMH COCTaBIICHHUS IEKTPOHHBIX (popmyt aemenToB [leproandeckoil cucteMsr

4. CTPYKTYPA U COAEP)KAHUE

Kopn HaumenoBanmue pasgesioB u TeM /Buj 3anatus/ | Cemectp /| Uacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHA Kypc 107071 H 9L
pecypcsbl
Paznen 1. OcHOBHBIE OHSITHS ¥ 3aKOHBI XMMHUH
1.1 XHUMHS Kak pa3zie] eCTeCTBO3HAHUS. SHAUCHHE 1 2 VK-1.3 JI1.1J12.1J13.1
XMMUH KaK HaAy4YHOW OCHOBBI MaTE€PHUANIOBEICHUS U 919233

MeTautyprud. OCHOBHbIE IOHATUS XMMUH - MOJIb,
aTOMHAs U MOJIEKYJISIPHAs MaCChl, CIIOCOOBI UX
omnpezenenuss. OCHOBHBIE 3aKOHBI XMMHUH. 3aKOH
COXpaHEHMs] MaTEPHH. 3aKOH IIOCTOSHCTBA COCTABA.
3aKoH >KBUBAJIEHTOB /JIeKk/

1.2 3HaKOMCTBO C 00OPYIOBaHHEM B XUMHUYECKOI 1 4 VK-1.3  |[JI1.1J12.1J13.1
naboparopun. [IpaBuia paboThl M TEXHHUKA 2132233
0e30MacHOCTH B XUMHUUECKOM jaboparopuu /J1ab/

13 Pasnosxenune kpucrauioruapaTon. OnpeneseHne 1 4 YK-1.3  |JI1.1J12.1J13.1
CoJIep KaHusl KPUCTAIITU3AIMOHHOM BOJIBI B COJIE 213233
/J1ab/

14 Kitaccel Heoprannueckux coequnennt /I1p/ 1 2 YK-1.3  |JI1.1J12.1J13.1

313233

1.5 OCHOBHBIE CTEXHOMETPHUYECKHUE 3aKOHBI. Pacder mo 1 2 YK-1.3 |JI1.1J12.1J13.1
ypaBHeHu0 peakiuu /TIp/ 213233

1.6 [TpopaboTka JEKIMOHHOTO MaTepuaa. 1 10 YK-1.3  |JI1.1J12.1J13.1
CaMOCTOSTENBHOE N3YUEHHE JTUTEPATYPHL. 213233

Brinonaenne goMamaux 3aganuii. [loaroroska k
MPaKTUICCKAM 3aHITHSIM, K BRIIOJTHEHUIO H
3amuTe abopatopHoii paboTsl. [logroroska x
KOHTpOJIbHOH pabote /Cp/

Pazgen 2. 3ak0oHOMEpPHOCTH NPOTEKAHUS
peakuuii: TepMOXMMHUS, CKOPOCTH XMMHUYECKHX
peakuuii U paBHOBecHe

2.1 DHepreTrKa XMMHUYECKUX MIPOIEcCcOB. TermoBoi 1 2 YK-1.3  |JI1.1J12.1J13.1
a¢dexr peakunu. TepMOXUMHUUIECKUE yPaBHEHHSI. 019233
CranpmapTHas SHTAIBINSA 00pa30BaHUS MPOCTHIX U
CJIO>KHBIX XUMHUECKUX coeanHeHni. 3akoH ['ecca.
OCHOBBI TEPMOXUMHYECKHX pacdeToB /JIek/

2.2 OmnpeneneHne 3HTAIBINK pacTBOPEeHUs coiu /J1ab/ 1 4 YK-1.3  |JI1.1J12.1J13.1
012233
2.3 Tepmoxummueckue pacuets /I1p/ 1 2 YK-1.3  |JI1.1J12.1J13.1

013233




2.4

CKOpPOCTb XUMUYECKUX peakuuil. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh PEakuii. 3aKOH
JelcTBytomux Macc. OOpaTHUMble XUMUYECKHE
npoueccel. XuMH4IecKoe paBHoBecHe. CMereHne
xumuueckoro pasHosecus. [Tpunnun Jle-Illarense
U €70 3HA4YEHUE I ONTUMH3ALNN
TEXHOJIOTHYECKUX Tporieccos /JIex/

YK-1.3

JI1.1J12.1J13.1
313233

2.5

HccnenoBanne CKOPOCTH XUMHYECKOH PeakIuu 1
paBHoBecwus /J1ab/

VK-1.3

JI1.1J12.1J13.1
213233

2.6

Kunernyeckue pacaersl. CMEIICHIE XUMUIECKOTO
pasroBecwust /I1p/

VK-1.3

JI1.1J12.1J13.1
013233

2.7

[IpopaboTka IEKIIMOHHOTO MaTepuaa.
IToaroToBKa K BBIOJIHEHHUIO J1a00PaTOPHBIX PaboT.
[MonroToBka K 3ammure 1a00PaTOPHBIX PadOT.
Brimonuenue qomarinero 3agaHust No2.
[MoaroToBKa K MPaKTUYECKUM 3aHITUSIM. M3ydeHne
nuteparypsi /Cp/

10

VK-1.3

JI1.1J12.1J13.1
213233

Pa3znea 3. [lucnepcusplie cucremsl. PacTBopsbl.
DJIEKTPOJIUTHYECKAS TUCCOUMATMS

3.1

JucnepcHbie cuctembl. Knaccudukamus. O0rmiue
cBoiicTBa pacTBOpoB. CIOCOOBI BBIpAKEHUS
KOHIICHTpaIuu. PacTBOpruMOCTh. 3aBHCHMOCTH
PacTBOPUMOCTH OT IIPUPOIBI PACTBOPUTEINS U
pPacTBOPEHHOTO BEIIECTBA, TEMIICPATYPHI U
JlaBJIeHUs. 3aKOH pacrpeneiaeHus. DKCTPaKIHsl.
PacTBOpBI HeastekTponuToB. 3akoH Payus.
Kpunockonus n 30ynuockomnus /JIex/

VYK-1.3

JI1.1J12.1J13.1
313233

3.2

OnpeneneHre KOHIEHTpaIui pactBopoB. Oomme
CBOMcTBa pacTBOpoB. 3akoH Paymna. Onpenenenue
TEeMIIepaTypbl KUIICHUS W KPUCTAILTH3aIAN
pacTBopoB HeasiekTposutos /I1p/

VYK-1.3

JI1.1J12.1J13.1
013233

3.3

PactBops! anexkTponantos. Teopus
3NEKTPOIUTHYECKO nucconuann. CTeneHsp
JIICCOLMAINH, €€ 3aBUCUMOCTb OT TeMIIEpaTyphl 1
KOHIIEHTPAINH, CIOCO0b! onpeeneHns. CHbHbIE 1
cna0bie anekTposnTbl. KoHcTaHTa
ANIEKTPOIIUTHYECKOM AUCCOLMAIIMN U 3aKOH
pasbasnennst OcTBaiba IS cadbIX
AJIEKTPOIUTOB /JIeK/

YK-1.3

JI1.1J12.1J13.1
019233

3.4

Wsyuenue kucnot u ocHoBanuit: Onpenenenue pH
Pa3IMYHBIX PACTBOPOB C IIOMOIIBIO HHAUKATOPOB.
I'unponus coneit. Onpenenenue pH pacTBopos
coneii /J1a6/

YK-1.3

JI1.1J12.1J13.1
019233

3.5

Honnoe npoussenenue Bobl. Bogopoansiit
nokasatenb. ['uaponus coneit. Koncranra u
CTeneHb ruApon3a. BiusiHue TemnepaTypsl U
KOHLEHTpALMU Ha cTeneHb Tuapoiusa. CMmelleHue
paBHOBecHs ruaponn3a. CTyneH9aThlil THAPOIIN3,
MOJIHBIM TUAPOJIN3, COBMECTHBIN THAPOIIN3 CONEH
pasHoit mpupoas! /JIex/

YK-1.3

JI1.1J12.1J13.1
213233

3.6

CBOICTBO pacTBOPOB 3IEKTPOIUTOB. pH
pactBopoB. ['maponus coneit /I1p/

YK-1.3

JI1.1J12.1J13.1
013233

3.7

IIpopaboTka JIEeKIMOHHOTO MaTepHaia.
IToaroToBKa K BBIOJIHEHHUIO J1a00paTOPHOI
pa6otsl. [ToaroToBka k 3amuTe 1a00paTOPHOM
paboTel. BemonHerne qomantHero 3aganms Ne3.
IToaroToBka K NPaKTUYECKUM 3aHSATHUSIM.
IToaroToBka K KOHTPOJILHOU padoTe. M3yueHune
nurepatypsl /Cp/

14

YK-1.3

JI1.1J12.1J13.1
213233

Pazgen 4. CTpoenne aToMa 1 HepruoguYeCcKas
cucreMa. XHMHYecKasi CBsI3b H CTPOEHHe
MOJIEKY T




4.1

KopryckyssipHO-BOJTHOBBIC CBOWMCTBA
MaTepHaIbHBIX YacTull. KBaHTOBO-MeXaHWYIeCKas
npupoza atoma. KBaHTOBBIC XapaKTCPUCTHKH
3JICKTPOHOB. ATOMHBIE OpOHTAIHN. DIEKTPOHHBIC
YPOBHH U MOAYPOBHH. MHOT03JICKTPOHHBIC aTOMBI.
IIpunuun muanmyma 3Hepruu. [punmun [Haynm.
[Ipasmno Xynna /Jlex/

YK-1.3

JI1.1J12.1J13.1
313233

4.2

DJIeKTPOHHOE CTPOCHUE aTOMOB JJIEMEHTOB B
3aBHCHMOCTH C UX TIOJIOKEHHEM B MIEPHUOTUIECKON
cucreme: s-, p-, d-, f-anmementsr. CTpykTypa
MIEPUOTUIECKON CUCTEMBI JJIEMEHTOB: TTEPHO/IEI,
rpynmnsl, noarpynmsl. [lepuonnuecknii 3akon 1.1.
Menneneera /JIex/

VK-1.3

JI1.1J12.1J13.1
213233

4.3

OCHOBHBIE aTOMHBIE XapaKTEPUCTUKH HIEMEHTOB:
ATOMHBIHN pajnyc, JHEPT sl HOHU3AUH, CPOJICTBO
aToMa K 3JICKTPOHY, OTHOCUTEIbHAs
3JEKTPOOTPHUIATEIEHOCTE. OCOOCHHOCTH
W3MCEHEHHUS aTOMHBIX XapaKTePUCTHK 3JICMCHTOB B
MepuoAnYecKoi cucreme. Biausiaue
ANEKTPOOTPHUIATETLHOCTH JIEMEHTOB Ha KHUCIOTHO
-OCHOBHBIC CBOMCTBAa OKCHJIOB M THIPOKCHIOB
/Jlex/

VK-1.3

JI1.1J12.1J13.1
0513233

4.4

Crpoenne aToMa u xummudeckas cssb /I1p/

VYK-1.3

JI1.1J12.1J13.1
313233

4.5

OCHOBHBIE TUITBI XMMUYECKOH CBSI3U: KOBaJIEGHTHAs,
WOHHAs, MeTaJuInieckas. MexaHm3m o0pa3oBaHUAL
KOB&JICHTHOH cBA3U.OCHOBHBIE XapaKTEPUCTHKI
KOBaJICHTHON XUMUYeCcKOU cBsi3u. CTpyKTypa
MOJIEKYJ KakK CJIECTBUE NPUPOBI FIEKTPOHHOIO
CTpOEHHMs1 aTOMOB. [ MOpUAN3aIHS aTOMHBIX
opOwuraeit mpu 00pa3oBaHUN XUMHYCCKOH CBSI3H.
Kparnsie cBsizu /I1p/

YK-1.3

JI1.1J12.1J13.1
019233

4.6

YcnoBust 00pa3oBaHus HOHHON XUMUYECKOU CBSI3U.
CreneHb HOHHOCTH CBSIXU. DHEPrUsi HOHHOM
KpUCTaJIMUecKol pemeTku. OTauure HOHHON
XUMHYECKON CBSI3U OT KOBAJIEHTHOM:
HEHAIPaBICHHOCTh, HEHACHIIIIAEMOCTh HOHHOH
cBs3u. [Ipupoaa MexMONIEKyISIpHOE
B3anMo/ieiicTBre. BogopoaHas ces3s /I1p/

YK-1.3

JI1.1J12.1J13.1
019233

4.7

IIpopaboTka JIEeKIHOHHOTO MaTepHaa.
CaMOCTOSTETbHOE N3YUEHHE JTUTEPATYPHI.
Brimonnenue goMmamunx 3aganuil. [logroroska x
npakTuieckomy 3austuto /Cp/

16

VK-1.3

JI1.1J12.1J13.1
213233

Pa3nen 5. OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE
peakunun. CoenqnHeHus s- 1 p-djemMenToB B OBP

5.1

CreneHb OKUCIIEHUs 351eMeHTOB. [Ipupoaa
OKHCJIMTEILHO-BOCCTAHOBUTENBHBIX MTPOIIECCOB.
IIpocThie u CIOXHBIE BENIECTBA B KAUECTBE
OKHCIIMTEJIeH U BoccTaHoBUTeNeH. OCHOBHBIE THIIBI
OKHCJIUTEIIHHO-BOCCTAHOBUTENBHBIX PEAKITUH.
DakTophbl, BIUSIOLUIME HA XapaKTep NPOTEKaHUs
OKHCJIUTEIHFHO-BOCCTAHOBUTEBHBIX PEAKITUH:
KOHLEHTpaLUsl peareHTOB, TeMIepaTypa,
KHACJIOTHOCTE cpeabl (pH). OxucmurensHoO-
BOCCTAaHOBUTEINLHBINA SKBUBAJIEHT /JIek/

YK-1.3

JI1.1J12.1J13.1
213233

5.2

OO1mas xapakTepucTuka sineMenToB VIIA rpymms -
rajoreHoB. HaxoxkneHnue B mpupo/ie, MoTyIeHne u
MpUMEHeHHe TaoreHoB. CTeTIeHN OKUCIICHUS.
XUMHUYECKHE CBOMCTBA raJIOr€HOB.
T'anorenoBoOpO/BI, MX MOJTYyUYEHUE U CBOWCTBA.
Kucnopoaconepxaiiiye KUCIOTHI U COJIU TaJOr€HOB
1 ux cBoiictra /JIex/

YK-1.3

JI1.1J12.1J13.1
213233




5.3

OO1mas xapakTepucTHKa 3JeMeHTOB VIA rpymisl -
XalbKOTeHOB. HaxoxieHue B mpupoJe.
Cynbbunnsie pyab MetaiuioB. CBOWCTBA CEpPHI.
XuMu4eckue CBOMCTBa CEPOBOIOPOIA U
cynbpunoB. OKcuAbI cephl,
KHCJIOPOJICOIEpIKAIIIe KUCIOTHI cephl. CepHast
KHCJIOTa U ee coiu /JIex/

YK-1.3

JI1.1J12.1J13.1
313233

5.4

OO01ast XapaKTePUCTHKA HIEMEHTOB VA TPYIIIIHL.
A3zot. CTeneHH OKHCIIEHUI. XMMUYECKHE CBOICTBA
a3oTa. AMMUaK, moyryueHue u cpoiicrea. Comu
aMMoHwMsI. KucimopoHbIe coeIMHEeHUS a30Ta.
A3oTHas kuciora u ee conmd.  Docdop.
Haxoxnenue B npupojie. OCHOBHBIC
Moaudukarum. Okcubl 1 KuciaoThl. CypbMa u
BUCMYT. HaxoxeHre B Ipupoie, MoTyucHe u
npuMmeHenne. Okcuapl U ruapokcuapl. Coym
CypbMBI U BucMyTa /JIek/

VK-1.3

JI1.1J12.1J13.1
213233

5.5

OO61ast xapaKTepUCTHKA IeMeHTOB [VA rpynmsl.
Vriepon. OcHoBHBIE MOAUPUKAITIN. OKCHIBI
yriaepoaa. YronpHas kucioTta. Kpemuuit u
repMmanuil. Haxoxxaenue B npupoge. IlonydeHue u
npuMeHeHue. CBOMCTBA COETMHEHUN KPEMHUS 1
repmanusi. OoBo u cBuHell. HaxoxaeHue B
pupoJie, ModyUYeHUe U mpuMeHeHne. CBOHCTBa
0JI0Ba ¥ cBUHIA. OKcUABI U THAPOKCH L. Comu
oJioBa 1 cBuHI@A /JIex/

YK-1.3

JI1.1J12.1J13.1
019233

5.6

O6mras xapakTepucTuka s1eMeHToB I1IA rpynmsr.
Haxoxnenue B mpupoze. [lonyuyenue, npumeHeHue
u cBoiicTBa sneMeHToB IIIA rpynnel. KucnortHo-
OCHOBHBIE CBOICTBa OKCHUJIOB U THAPOKCUIOB. bop,
HUTPHI ¥ KapOua 6opa. Amomunuii. CBOCTBa H
MPUMEHEHHE B MPOMBIIUICHHOCTH /JIeK/

YK-1.3

JI1.1J12.1J13.1
019233

5.7

W3ydeHre OKUCITUTENEHO BOCCTAHOBUTENBHBIX
peakiuii /J1a6/

VK-1.3

JIT.1J12.1J13.1
213233

5.8

H3y4yenue cBOHCTB XanbkoreHoB /J1a6/

YK-1.3

JI1.1J12.1J13.1
019233

5.9

OKHCITUTENBHO BOCCTAHOBUTEILHBIE PEAKLIUU.
MeTtoabl cOCTaBIIEHUS OKUCIUTEIBHO
BOCCTAHOBUTEJIbHBIX peakiuil. XuMHU4YecKue
CBOWCTBA JIEMEHTOB TJIaBHBIX moarpyrm /JIex/

VK-1.3

JI1.1J12.1J13.1
213233

5.10

[TpopaboTka JEKIMOHHOTO MaTepHaa.
CamocCTosITeNIbHOE U3yUYeHUe
nutepatypsl.IIOATOTOBKA K BHITOJIHEHHIO
nabopatopHbIX padoT. [ToaroToBka K 3amure
nabopaTOPHBIX paboT. BeImoHeHe JOManTHEero
3adaHusl. HO}IFOTOBKa K IPAKTUYCCKUM 3aHATUAM

/Cp/

22

YK-1.3

JI1.1J12.1J13.1
019233

Pasnen 6. HanpaBiienne OKMCIUTENIbHO-
BOCCTAHOBHTEJBHBIX NpoueccoB. KommiekcHunie
COeTHHEHN A

6.1

HaHpaBHCHI/Ie OKHUCJIIUTCIIBHO-BOCCTAHOBUTCJIBHBIX
nporeccos /JIex/

YK-1.3

JI1.1J12.1J13.1
013233

6.2

OnpezencHre HAIPABICHUS OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakiuii. OKHCIUTETbHO-
BOCCTAaHOBMTENLHEIN rToTeHman /J1a6/

YK-1.3

JI1.1J12.1J13.1
213233

6.3

Kommekcueie coennuenus /JIex/

YK-1.3

JI1.1J12.1J13.1
013233

6.4

W3yueHne KOMIIIEKCHBIX coennHeHui /J1ab/

YK-1.3

JI1.1J12.1J13.1
313233




6.5 [IpopaboTka JEeKIIMOHHOTO MaTepHaa. 2 20 YK-1.3  |JI1.1J12.1J13.1
CaMocTosTeIbHOE N3YICHHE 213233
nuteparypbl.IIoArOTOBKA K BHIOJIHEHHIO
nabopatopHbIX padoT. [ToaroToBKa K 3amure
7a00paTOpHBIX paboT. BrImonHEeHNE TOMaIIHEro

3anmanms /Cp/
Paznen 7. Xumus d- u f- 3nemenToB

7.1 Xumust 3nemenToB 11B rpynmer; IB rpynmsr; VIIIB 2 2 YK-1.3  |JI11.1J12.1J13.1
rpymmsr;, VIIB rpynmer; VIB rpymmsr; VB rpymisr; 213233

IVB rpynmsr; [1IB rpynns! u 1aHTaHOUIOB; 0030p
cBoHCTB f-nireMenTOB (akTHHOUIOB) /JIek/

7.2 M3ydyenune cBONWCTB METAIIOB IMOATPYIIIBI IIMHKA 2 2 VK-1.3 [JI1.1J12.1J13.1
/J1a6/ 313233
7.3 N3yueHne CBOWCTB METaIIOB MOATPYIIIHI JKene3a 2 2 YK-1.3  |JI11.1J12.1J13.1
/J1a6/ 012233
7.4 M3ydeHne cBONCTB METAIIIOB ITOATPYIIIIBI 2 2 VK-1.3  |[JI1.1J12.1J13.1
mapranua /JIa6/ 313233
7.5 M3ydeHne CBOWCTB METANIOB MOATPYIIIEI XpoMa 2 2 YK-1.3  |JI11.1J12.1J13.1
/J1a6/ 012233
7.6 M3ydyenune cBONMCTB METAIIIOB ITOATPYIIITBI BAHATUS 2 2 VK-1.3 |[JI1.1J12.1J13.1
u tuTaHa /J1ab/ 313233
7.7 [TpopaboTka JEKIMOHHOTO MaTepHaa. 2 26 YK-1.3  |JI11.1J12.1J13.1
CamocTosTeNbHOE H3YUeHUE 2132233

nutepatypsl.IIOATOTOBKA K BHITOIHEHHIO
naboparopHbix padoT. [loaroroBka k 3amure
71ab0paTOPHBIX Pa0OT. BhINONHEHHE TOMAIITHETO
3ananus /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocel AJ1sl CaMOCTOSITEIbHOM MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OLleHKOI)

CDOpMaT MPOBCACHUA 3a1€Ta - IMCbMCHHAA pa60Ta.

Tembl, BRIHOCUMBIE Ha 3a4eT:

1. XuMus MeTaIoB.

a) s- 1 p-metaisl. O0Imas XapakTepUCTHKA IIEJIOUHBIX U IET0YHO3eMEIbHBIX METAUIOB, OEpIILINS, MarHUs, AIFOMUHUS, 0JI0BA U
CBUHIIA, BUCMYTA.

0) d-meTamnbl. MeTajuibl ceMeHCcTBa JKelle3a, MeTaJUIbl MOATPYIIII IUHKA, ME/IM, MapraHiia, XpoMa, BaHa(1s U TUTAHA.

B) Obmias xapakreprcTika f-MeTasuios.

2. DnexTpoHHbIE ()OPMYJIBI aTOMOB ¥ HOHOB METAJIJIOB, KBAHTOBBIC YHCIIA.

3. PacueT KOHIEHTpaIMil paCTBOPOB COEANHEHUN METAJIOB: MOJIIPHOM, MacCOBOM JI0JIH, HOPMAJIbHOCTH, MOJISTBHOCTH, MOJIBHON
JI0J11. BeIuncnenne KOHIEHTpALMi HOHOB, OTIpE/IeJICHHE CTEIICHN INCCOIMAINN U M30TOHHYecKoro Koadduimenta Baut-I'odpda,
pacueT TeMIepaTypbl KHUIIEHUS U KPUCTAIH3AIHN PAaCTBOPOB.

4. BonoponHslii nokasatens (pH) pacTBopoB coepnHeHNH MeTaJuIoB. [ Maposn3 colei, 00paTuMblii 1 HEOOpaTUMBIA THAPOIN3,
COBMECTHBIH I'MJPOJIN3, BBIPAXKEHHE /I KOHCTAHTHI 00paTUMOro ruaponm3a. CMeleHne paBHOBECHSI THIPOIIH3A.

5. CrexnoMeTprudecKkre pacueTsl 0 GopMysIaM JJIsl COeANHEHUH METAJIOB, PACYETHI [0 YPaBHEHUAM PEaKINi ¢ y9acTHEM METaJuIOB
W UX COeAMHEHUH. 3a1aun Ha U30BITOK. YUeT BbIX0/[a NPOayKTa. BerunciieHne o0beMa y4acTBYIOIIMX B PEAKIMH Ta3000pa3HbIX
BEIIECTB MPH H.y., M IPH TEMIIEPaType U AaBICHUH, OTIUIAIONINXCS OT HOPMAJIbHBIX.

6. Pacuet sHTanbnuu peakuuil ¢ yuacTueM METAJUIOB U UX COEJUHEHUI, U SHTAJIBIIUY IIPOLiecca pacTBOpeHuUs conell. OnpeaeneHus
HM3MEHEHHs TeMIIEPaTyphl PACTBOPA B PE3YIbTAaTEe PACTBOPEHHS COJIHL.

7. Ucnionp3oBanne npuHnumna Jle [llatense ams onpeneneHns CMENCHAS PABHOBECHS OOPATUMBIX PEAKIMH C y9acTHEM METaJIOB 1
UX COEJUHEHUIl. pacyeT paBHOBECHBIX KOHIIEHTPALIUI.

8. OKHCITUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITUY C yIaCTHEM METAJUIOB U MX COCMUHEHUH. MeToa aIeKTpOHHOTO OanaHca. Meron
9JIEKTPOHHO-MOHHBIX NOIYPEaKLUil A1l peakuii B pacTBOPaAX.

9. Onpenenenue HaNPaBICHNS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIHi IPHU CTAHIAPTHHIX YCIOBUAX HA OCHOBE BBIYHCICHHUS
OJC peakuuii. Beraucnenune crangaptHoit D/1C raqbBaHHYECKOTO 3JIEMEHTA U COCTaBJICHHE YPaBHEHHsI TOKOOOpa3yIoIeH peakiyy.
VYpasuenue HepHcra.

10. KommnekcHble coeAnHEHUs] MeTaioB. HoMeHKIaTypa KOMIIEKCHBIX COEANHEHUH. XUMHUUECKas CBSI3b B KOMIUICKCAX, THIT
rHOpUIM3aLMY aTOMHBIX OpOHTalIeil KOMILUIEKCO00pa30BaTelsl U TeOMETpHYECcKasi CTPyKTypa KoMIulekca. Peakunu noiaydeHus
KOMIUIEKCHBIX COCIMHEHHH 1 PEAKINY C yJacTHEM KOMIUIEKCHBIX COeUHEHMH. Jlncconnarys KOMIUIEKCHBIX COCIMHEHNI B BOJHBIX
pacTBOpax, BEIpaXK€HHE AJI1 KOHCTAHThI HECTOMKOCTH.




5.2. Ilepeyenn padoT, BBINOJIHSIEMBIX N0 JUCHHILTAHE (Moay 10, npakTuke, HUP) - 3cce, pedepaTsl, npakTHdecKue n
pacyeTHo-rpaduyeckne paGoThl. KVDCOBbIe DAGOTEL, MDOEKThI U JID.

®DopMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00yJaIONUXCS 10 TUCITUTUINHE:
- [lo pazmeny 1 — qoMamiHee 3aanue
- [lo pazmeny 2 — qoMaliHee 3aiaHue
- o pazmeny 3 — nomaiiHee 3a1aHue
- [lo pazneny 4 — qoMarHee 3aaHue
- o pazmeny 5 — nomaiiHee 3a1aHue
- [lo pazneny 6 — qoMalHee 3aaHue
- [lo pazmeny 7 — qoMaliHee 3aaHue

5.3. Oueﬂqume MaTepuaJibl, HCIIOJIb3yE€MbI€ /IJIs1 IK3aMEHA (ormcamle GI/IJIeTOB, TECTOB 1 T.Il.)

9K3aMeH He MPEeITyCMOTPEH

5.4. MeTonuKa OlleHKH OCBOCHHU S THCIMILIUHBI (MoayJis, npakTtuku. HUP)

IIKAJIA OLIEHUBAHU S JOMAIIHUX 3ATAHUU:

Ornenka "3a4TeHo" - 3aJ]aHus BBITIOJHEHBI MTOJIHOCTHIO, 3a/1a4H peliaeT BEPHO, 3HACT OCHOBHBIC ()OPMYJIBI M 3aKOHEI.

OreHka "He 3a4TeHO" - 3aJ]aHUs BBIITOJHECHBI HE B MOJIHOM 00beMe, JOMYIICHBI OITHOKK B PEIIICHUH 3a/1a4 U 3HAHUS OCHOBHBIX
(bopMyIT 1 3aKOHOB.

IIIKAJIA OLIEHUBAHU S ITIPOMEXYTOYHOM ATTECTAILIUN:

«OTJIMYHO» — CTYJICHT MOKA3bIBACT rITy0OKHE, HCUSPIIBIBAIOIIIE 3HAHUS B 00beMe MPOUACHHO MPOrpaMMBbl, YBEPEHHO JCUCTBYET 110
MPUMEHEHHUIO MOJTYYCHHbBIX 3HAHUI HAa MPAKTHKE, PAMOTHO M JIOTHYECKH CTPONHO M3J1araeT MaTepHall IpH OTBETE, YMEeT
(hOpMyYIHPOBATH BHIBOJIBI U3 U3JI0KEHHOTO TCOPETHUSCKOIO MaTepHaa, 3HaeT JOMOJHUTEIEHO PEKOMEHIOBAHHY O JIUTEPATYPY;
«XOPOILIO» — CTYACHT MOKA3bIBAET TBEP/IbIC U JOCTATOYHO TOJIHBIC 3HAHHS B 00BEME MPOIICHHOW POrPaMMBI, AOMYCKAeT
HC3HAYUTCIIbHBIC OH_II/I6KI/I IpHU OCBCIICHUH 3aJITaHHBIX BOIIPOCOB, MPaBUJIBHO L[eﬁCTByeT 10 MPUMEHCHUTIO 3HAaHUM Ha IMPaKTUKE, YETKO
M3JIaraeT MaTepual,;

«yIIOBJICTBOPHUTEIILHO» — CTYJICHT ITOKa3bIBACT 3HAHUSI B 00beMe IPOHACHHOM IPOrpaMMBbl, OTBETHI H3JIaracT XOTs U C OIINOKaMH, HO
YBEPCHHO HUCIPABIIAEMBIMU IMOCJIC TOTIOJTHUTCIIBHBIX U HABOAAIINUX BOIIPOCOB, IIPABUIIBHO HeﬁCTByeT IO MPpUMEHEHUTIO 3HAaHUH Ha
MPaKTHKE;

«HEYIOBJICTBOPHUTEIILHO» — CTYACHT JOMyCKaeT IpyObie ONIMOKH B OTBETE, HE IOHUMAET CYIIIHOCTH M3JIaraeéMoro BOIPOCa, HE YMEET
MPUMEHSTH 3HAHUS HA TIPAKTUKE, ACT HEIOJIHBIC OTBETHI HA TOMOJIHUTEIbHBIC H HABOISIIUE BOTIPOCHI.

6. YYHEBHO-METOJUYECKOE 1 UTHOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas1 JIMTEpaTypa

ABTOpEI, COCTaBUTENN 3armnaBue bubnmoreka W3narenscTBo, roj

JI1.1 |T'abpuensu O.C. Xumust i npodeccuit u DJIEeKTPOHHBIH KaTajsor Mocksa UL "Akanemus", 2013
CIeMANbHOCTEH TEXHUIECKOTO
npoduIs: yaeOHUK

6.1.2. JlonoJiHUTEIbHAS JINTEPATYypa

ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka Wz naTenbcTBO, TO
JI2.1 |I'miaxa H.JL I'muaka  |OOmiast xumus : yaeGHOe DNEeKTPOHHBINA KaTauor Mocksa KPOHVYC, 2010
H.T. rnocooue

6.1.3. MeTtonnyeckue pa3padoTku

ABTOpBI, COCTABUTENN 3arnaBue Bubnuoreka WznarenscTBo, roj
JI3.1 |Xaxammna T.H. AHanuTHYeCcKasi XUMHUSA DNEeKTPOHHBIA KaTajior Mocksa FOpaiit; Briciee
Xaxanuna T.1., yueOHoe rocodue obpazoBanue, 2010

Huxkutuna H.I'.

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAMOHHOM ceTH « UHTepHET»

D1 |Hayunas snexkrponnas Gubnmuoreka https://elibrary.ru  |https:/elibrary.ru

32  |Onexrponnas 6ubimoreka MUCHC http://lib.misis.ru  [http:/lib.misis.ru

OBC YHusepcurerckas Oubianorexa oHIalH oHnunaitH http://biblioclub.ru

3 http:/ibiblioclub.ru

6.3 IlepevyeHb MPOrpaMMHOIO 00ecTieueHUsI

I1.1 | Microsoft Office

I1.2  |Microsoft Teams

6.4. TlepeueHb MHGOPMALUOHHBIX CHPABOYHBIX CHCTEM U NMPOdecCHOHANBHBIX 6a3 JaHHBIX

U.1 |Hayunas snextponnas oubaunoreka https://elibrary.ru

N.2 |Onekrponnas 6mbarmorexa MUCuC http://lib.misis.ru




N.3 |9BC YuuBepcurerckas 6ubnuoreka onnaitn http://biblioclub.ru

N.4 |Poccuiickas matdopma oTKpsITOro oopazosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHE

Ayn. Haznauenue OcHuamienne
25 Xumust Kommprotrep, mpoeKkTop, 3KpaH, KOMIDIEKT TEMAaTHYECKHUX
IIPE3CHTAINHN, IOCTVII K MHTEDHETV
33 Xumust MuHU-3KCcTIpecc-1adopaTopus A1 yIeOHBIX IKOJIOTHICCKUX
nccnenoBannit  "TTyenka-yY" MHOrobVHKIIMOHATRHBIN

8. METOIUYECKHUE YKA3AHUSA U1 OBYYAIOIIUXCA

JucnumirHa « XUMHsD» OTHOCUTCS! K TOYHBIM HayKaM M TpeOyeT 3HaYUTEeNIbHOTO 00beMa caMOCTOSTeNIbHOM paboTel. KauecTBeHHOE
OCBOCHHE AMCIMIUINHBI BO3MOXKHO TOJILKO MPU CUCTEMAaTHUECKOH CaMOCTOSITENILHOM padoTe.

[Tpu moaroToBKe K BHIOJIHEHHMIO JTAOOPaTOpHOIT paboThI TpedyeTcs MpopaboTka TEOPETUUECKOT0 MaTepuaia o TeMe J1adopaTOpHOH
paboTsl, oopmMiieHHE 1a00PaTOPHOTO )KypHAJIA AJIsl BHECEHHS IOTyUYSHHBIX AKCIIEPUMEHTAIBHBIX PE3YJIETATOB U BHINIOJHEHUE
JioMarHero 3a1anusi. [Ipu BBITOTHEHUH ATUX TpeOOBaHMIA CTYICHT JIOITYCKAETCs K BBIMOIHEHUIO J1a00paTOpHON paboThI.

3amuTa 1abopaTopHON pabOTHI COCTOMUT M3 ABYX YacTeil: BHITOJIHEHHS TECTOBOTO 3a/IaHHMs 110 TeMe JIabopaTopHOil paboTHI 1 Oecebl
C IperoJjaBaTesieM 110 BBIITOJIHEHUIO SKCIIEPUMEHTANILHOM YacTH 1ab0paTOpHOM paboTHI.

JlomamnHee 3agaHue (peleHne 3a1a4 o COOTBETCTBYIOIIEH TeMe U3 COOpHUKa 33/1a4) BBINIOJHSAETCS B OTJEIbHOM TeTpaay. B
KaX/IOM CeMecTpe MPeIyCMOTPEHBI TPU OMAIIHUX 3a1aHus.

Ha xoHTposbHYI0 paboTy BEIHOCHTCS MaTepHal 10 HECKOJIBKUM pa3ziesiaM JUCLHUIUIMHBL. B Kak7joM ceMecTpe npeayCcMOTpPEHBI J1Be
KOHTPOJIbHBIX PaOOTHI.




