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1. EJIN OCBOEHUSA

1.1|- dopmMupoBaHUEe XHMUIECKOTO MBIIIICHUS H [IEJIOCTHOW CHCTEMBI IIPEACTaBICHUI 0 XUMHH U TPOIECCaX, MO3BOJIIIONMIEH
peliaTh pa3InYHbIC MIPUKIIATHBIC 3aa9u

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| AucumnmHa 6a3upyeTcsl Ha 3HaHUSX, TIOJIyYEHHBIX CTYICHTOM IPH W3yYEHUH XUMHUH B Kypce CpeaHe 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 COeTMHEHHUH; ITOHUMATh Pa3lInuue MEKAYy XUMHUUECKUMU U (U3UYECKUMH SIBIICHUSAME; UMETh
IIPeACTaBICHNE 00 AaTOMHO-MOJICKYJISIPHOM yUCHUH; UMETh HaBBIKU PEIICHNUS MPOCTEHIIINX pacyeTHBIX 3a/1ad.

2.2 IncuunauHbl (MOIYJI4) M IPAKTHKH, JJI51 KOTOPBIX OCBOEHHE JaHHOMH JUCHUILIMHBI (MOAYJIs) HEOOXOAUMO 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|IloaroroBKa K mMpoLEAypPE 3alUThI U Mpolieaypa 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 AHAJTUTHYECKUX, BHIYUCIUTEIBHBIX U IKCIIEPUMEHTAIbHBIX METO/10B,
NMPUMEHSATHh CHCTEMHBI MOIXO0/ IS PelieHHs MOCTABJIEHHBIX 32124

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

3HaTh:

VYK-1.3-31 ocHOBHBIE TOJIOKEHUS KOOPIUHAIIMOHHOW 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 o6mue 3aKOHOMEPHOCTH POTEKAHUS XUMHUYECKIX PEaKIfi ¢ y4acTHEM COCTMHEHUH 3JICMEHTOB;

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 CTEXHOMETPHYECKUE 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:

YK-1.3-¥Y7 coctaBnsiTh ypaBHEHHs OKUCINTEIbHO-BOCCTAHOBUTENbHBIX peakiuii (OBP) u nporuno3upoBaTh HoBeieHne
HeopraHuyeckux coeauHenuii B OBP

VYK-1.3-Y6 cocTaBisiTh ypaBHEHHSI HOHHO-MOJIEKYJISIPHBIX PEaKIHid

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

YK-1.3-V1 onpenensats HalpaBaCHUE MPOTEKAHUS OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX Peakinii Ha ocHoBaHuHu pacuera 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 Ha OCHOBE COBPEMEHHBIX MIPEICTABICHUIN 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 BrnasieTh HaBbIKAMH OIIEHKH ONMTHMATBHBIX TAPAMETPOB MPOBEICHHS XUMAYCCKUX PEAKIIUIA C YIaCTHEM DIIEMCHTOB M UX
COCIUHCHUI;

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

VYK-1.3-B5 BrnaseTs HaBBIKAMH COCTaBIICHUS YIEKTPOHHBIX (popmyit anemenToB [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 0,4 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.
3aK0H >KBUBAJIEHTOB /JIek/

1.2 Krnaccer Heopranndeckux coemuaenuit /I1p/ 1 0,4 VK-1.3 JI1.1J12.1J13.1
012233

1.3 OCHOBHBIE CTEXHOMETPUIECKHE 3aKOHBI. PacueT mo 1 0,4 VK-1.3 JI1.1J12.1J13.1
ypaBHeHu0 peakmuu /TIp/ 213233

14 [TpopaboTka JEKIMOHHOTO MaTepHaa. 1 22 YK-1.3  |JI1.1J12.1J13.1
CaMOCTOSTENBHOE N3YUEHHE JTUTEPATYPHL. 213233

Brinonnenue nomaimnux 3ananuid. [logroroska
MPaKTUICCKAM 3aHITHSIM, K BRIIOJTHEHUIO H
3amuTe abopatopHoii paboTsl. [logroroska x
KOHTPOJIBHOI pabdote /Cp/

Pa3gen 2. 3akoHOMepHOCTH NPOTEKAHUS
peaKknuii: TepMOXUMUs, CKOPOCTh XUMHYECKUX
peakuuii M paBHOBecUe

2.1 DHepreTrKka XUMHUIECKUX MpoIieccoB. TermnoBoit 1 0,4 YK-1.3 |JI1.1J12.1J13.1
3¢ ekt peakun. TepMoXxuMUUIecKre ypaBHEHUS. 213233
CranpmapTHas SHTAIBINSA 00pa30BaHUS MPOCTHIX U
CJIO’KHBIX XUMHMUYECKUX coeAnHeHn. 3akoH ['ecca.
OCHOBBI TEPMOXUMHYECKHX pacueToB /JIek/

2.2 Tepmoxumudeckue pacuetst /I1p/ 1 0,4 YK-1.3  |JI1.1J12.1J13.1
012233

2.3 CKOPOCTb XMMUYECKHX peakuuil. PakTopsl, 1 0,4 YK-1.3  |JI1.1J12.1J13.1
BIMSIONIUE HA CKOPOCTh PeaKkuuil. 3aKOH 019233

JehcTByOmuX Macc. OOpaTUMbIe XUMUIECKHE
npoueccel. XumMuueckoe paBHoBecue. CMenieHue
xumuueckoro papHosecus. [Tpunun Jle-1llatense
M €T0 3HAUCHME JIJI1 ONTUMU3ALIUU
TEXHOJIOTHYECKHX TporieccoB /JIex/

2.4 Kunernueckue pacuetsl. CMeNIeHHEe XUMHUYECKOTO 1 0,4 VK-1.3 JI1.1J12.1J13.1
pasroBecwust /I1p/ 019233




2.5

IIpopaboTka JIEKIMOHHOTO MaTepHaa.
IToaroToBka K BBIOJIHEHHUIO J1a00PAaTOPHBIX PaboT.
[MonroToBka K 3ammure 1a00PATOPHBIX PadOT.
BrimosiHenne gomanrtero 3aganus Ne2.
[TonroToBka K MPakTUYECKUM 3aHATHAM. M3ydueHue
mreparypsl /Cp/

22

YK-1.3

JI1.1J12.1J13.1
313233

Pazgen 3. lucnepcHble cucteMbl. PacTBophl.
DJIEKTPOJHTHYECKAS TUCCONHALUSA

3.1

Jucnepcusie cucremsl. Knaccudukarms. O6ume
cBoiicTBa pacTBOpOB. CIIOCOOBI BBIpAKCHHUS
KOHLEHTpalu. PacTBOpuMOCTb. 3aBUCHMOCTh
PacTBOPUMOCTH OT IIPUPOJIBI PACTBOPUTEIIS U
PacTBOPEHHOTO BEIIECTBA, TEMIIEPATYPHI U
JIaBJICHUS. 3aKOH paclpeeseHus. DKCTPaKIHs.
PacTBOpHI HEANEKTPOIUTOB. 3aK0H Payirs.
Kpuockonus u 30ynaunockonus /Jlex/

04

VK-1.3

JI1.1J12.1J13.1
313233

3.2

Omnpenenenne KOHIEHTpalui pacTBopoB. Ob1me
CBOMCTBa pacTBOpOB. 3akoH Paynsa. Onpenenenne
TEMIIePaTypbl KUIICHUS U KPUCTAILTH3AAN
pacTBOpoB HeasiekTponutos /I1p/

0,5

YK-1.3

JI1.1J12.1J13.1
019233

3.3

PactBops! anexTponutoB. Teopus
ANEKTPOJIUTHUECKON Aucconnanuu. CTerneHb
JIICCOLMAINH, €€ 3aBUCUMOCTh OT TEMIIEpaTyphl 1
KOHIICHTPAITNH, CIIOCOOBI otpeneneHust. CHIbHEIC U
cinabble 31ekTpoauThl. KoHcTaHTa
SIEKTPOITUTHICCKON JIICCOIMAIIIH U 3aKOH
pasbasnenus OcTBanbaa i caabbIx
3eKTpoiuToB /JIex/

05

VYK-1.3

JI1.1J12.1J13.1
013233

3.4

Honnoe npoussenenue Boasl. Bogopoausiii
nokasarenb. [ uaponus coneit. Koncranra u
CTeNeHb TUApoIn3a. BiusHue TemMmnepaTypsl U
KOHIICHTPAITH Ha CTENCHb ruaposm3a. CMenieHne
paBHOBecHs ruaponn3a. CTyneH4aThlil THAPOIIN3,
MOJIHBIM TUAPOIIN3, COBMECTHBIN TUAPONIN3 COJIEH
pas3Hoii pupos /JIex/

0,4

YK-1.3

JI1.1J12.1J13.1
019233

35

CBOHCTBO pacTBOPOB 3J1E€KTPOIUTOB. pH
pactBopoB. ['maponus coneit /Tlp/

0,4

YK-1.3

JI1.1J12.1J13.1
019233

3.6

ITpopaboTka IEeKIMOHHOTO MaTepHana.
ITonroToBKa K BEITOTHEHUIO Ta00PaTOPHOH
pabotsl. [ToaroroBka x 3amure 1a00paTOpHON
paboTel. BemmonHerne qomaniHero 3aganms Ne3.
[ToAroToBka K MPaKTUUECKUM 3aHATHSIM.
IToaroToBka kK KOHTPOIBHOH padoTe. M3yueHne
nuteparypsi /Cp/

24

VK-1.3

JI1.1J12.1J13.1
213233

Pa3gen 4. CTpoenne aToMa 1 HeprHoguYecKas
cucreMa. XUMHYeCKas CBA3b M CTPOeHHeE
MOJIEKY.JI

4.1

KopnyckynsipHo-BOJIHOBBIE CBOMCTBA
MaTepHaJIbHBIX YacTuIl. KBaHTOBO-MeXaHW9IecKast
npupoza atoma. KBaHTOBBIE XapaKTEpPUCTHKH
3JIEKTPOHOB. ATOMHEIE OpOHTaNy. DIIeKTPOHHEIE
YPOBHHU U MOAYPOBHU. MHOI03JI€KTPOHHBIE aTOMBI.
IIpunnun munuMyma 3aepruu. punnun Iaymu.
[pasuno Xynna /Jlex/

0,5

YK-1.3

JI1.1J12.1J13.1
213233

4.2

DNEeKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB B
3aBUCHMOCTH C UX MOJIOKCHUEM B TIEPUOINIECKOM
cucreme: s-, p-, d-, f-anementsr. CTpykTypa
TIePHUOIMIECKOM CHCTEMBI DIIEMEHTOB: TIEPHOIBI,
rpynmnsl, noarpynmsl. [lepuonuyeckuii 3akon .M.
Menneneesa /Jlex/

0,5

YK-1.3

JI1.1J12.1J13.1
213233




4.3

OCHOBHBIC aTOMHBIC XapaKTCPUCTUKH DJICMCHTOB!
ATOMHBIN painyc, YHEPTU HOHU3ALNH, CPOICTBO
aToMa K 3JICKTPOHY, OTHOCUTEIILHAS
3JICKTPOOTPHUIIATEILHOCT. OCOOCHHOCTH
W3MCHCHUS aTOMHBIX XapaKTePUCTUK dJICMCHTOB B
TepuoAnuecKon cucreme. Biausinue
3JIEKTPOOTPHIIATEIIFHOCTH IEMEHTOB Ha KUCIOTHO
-OCHOBHBIC CBOWCTBA OKCHUJIOB U THIPOKCHUIOB
/JTex/

0,5

YK-1.3

JI1.1J12.1J13.1
313233

4.4

CrpoeHnue atoma 1 xumudeckas cBssb /I1p/

0,5

VK-1.3

JI1.1J12.1J13.1
213233

45

OCHOBHBIE THITHI XHMUYECKOH CBSI3HM: KOBAJICHTHAS,
HOHHasi, MeTajuindyeckas. MexaHu3M oOpa3oBaHUsL
KOBAJICHTHOH cBs13U.OCHOBHBIE XapaKTEPUCTHKHI
KOBaJICHTHON XUMUYecKoil cBs3u. CTpyKTypa
MOJIEKYJI KaK CIIeJICTBHE MPUPOIBI ITEKTPOHHOTO
CTPOCHHUS aTOMOB. [ HOpHIU3aIHst AaTOMHBIX
opOuTaneit mpu 0Opa3oBaHUN XUMUYECKON CBS3H.
Kpatnasie cBszu /Tp/

05

VK-1.3

JI1.1J12.1J13.1
013233

4.6

VYcnoBust 00pa3oBaHUs HOHHON XUMHUYIECKOM CBSI3H.
CreneHb HOHHOCTH CBSIXU. DHEPrUsl HOHHOM
KpUCTAJUTMYEeCKOH pemeTku. OTInyue HOHHOU
XHMHUYECKOH CBSI3H OT KOBaJEHTHOM:
HEHANPaBJICHHOCTh, HEHACHIIIIAEMOCTh HOHHOM
cBs3u. [Ipupoaa MeKMOIEKYISIpHOE
B3auMmo/eiictBue. Bogopoanas cesiss /I1p/

05

YK-1.3

JI1.1J12.1J13.1
313233

4.7

[IpopadboTka JEKIIMOHHOTO MaTepHaa.
CaMOCTOSITeIFHOE N3yUYCHUE JIUTEPATyPHI.
Beinonnenue nomamHux 3aganuid. Ilogroroska k
npakTHIeckomy 3aHsatuto /Cp/

28

VYK-1.3

JI1.1J12.1J13.1
019233

Pa3nen 5. OKHCIHTENIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu. CoennHeHus s- U p-3aeMeHToB B OBP

5.1

CreneHb OKUCIICHUS dJIeMeHTOB. [Ipupoaa
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB.
HpOCTI)Ie U CJIOXKHBIC BCIIICCTBA B KAUYECCTBEC
OKHCIIUTEICH 1 BoccTaHOBUTE e, OCHOBHBIE THIIBI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI.
®DakTOpHbI, BIUSIONUIUE HA XapaKTep MPOTEKAHUS
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIL:
KOHIIEHTpAIlMsl peareHToB, TeMIepaTypa,
KHACJIOTHOCTE cpeapl (pH). OxucnurensHO-
BOCCTAaHOBMTEILHEIN dKBHBajeHT /JIek/

0,5

YK-1.3

JI1.1J12.1J13.1
019233

5.2

O6mrast xapakTepucTuka 1emMeHToB VIIA rpymmsr -
raoreHoB. HaxoxmeHue B mpHpoJe, TOTyIeHHE U
pUMEHEeHHE rajoreHoB. CTEIeHN OKUCIICHUSL.
XUMHYECKHE CBONCTBA raJIOTCHOB.
T"anmoreHOBOIOPOIBI, HX MOTyYCHHE U CBOIMCTBA.
Kucnopozacoaepkaiinue KUCIOThI U COJIA TAIOTCHOB
u ux csoictsa /Jlex/

0,4

YK-1.3

JI1.1J12.1J13.1
019233

53

OO0mrast xapakTepuCTHKa IeMeHTOB VIA rpymnms! -
xanpKkoreHoB. HaxoxeHnue B mpupoJe.
Cynbduansie pyas MeTaiuioB. CBOHCTBA cephl.
XUMHUUECKHE CBOMCTBA CEPOBOAOPOAA U
cynbpunoB. OKcuabI cephl,
KHCJIOPO/ICOIepIKaIIie KHCIOTHI ceprl. CepHas
Kuciora u ee conu /Jlex/

0,4

YK-1.3

JI1.1J12.1J13.1
213233




5.4 OO1mas XxapakTepHUCTHKa 3JIEMEHTOB VA TPYIIIbL. 0,4 YK-1.3  |JI1.1J12.1J13.1
A3ot. CrenieHn OKHCICHUS. XUMHUIECKHE CBOICTBA 012233
a3zora. AMMuak, noyyenue u cpoiicrea. Conu
ammoHus. KrucnopoaHsie coeqnHEHNS a30Ta.

A3zoTHas kucioTa u ee conn.  Docdop.
Haxoxnenne B mpuponae. OCHOBHEIE
Moaudukarun. Okcubl 1 KuciaoThl. CypbMa u
BUCMYT. HaxosxeHue B mpupoe, nojy4eHue 1
npuMmeHenne. Oxcuapl U ruapokcuapl. Coym
CYpbMBI ¥ BUucMyTa /JIex/

5.5 OO01mas xapakTepucTHKa 37eMeHToB [VA rpynmsl. 0,4 YK-1.3  |JI1.1J12.1J13.1
Vriepon. OcHoBHBIE MOAM(PUKAITAN. OKCHIBI 2152053
yriaepoja. YroneHas kuciota. Kpemuuii u
repmanuil. Haxoxnenue B npuposae. [lonyuenue u
npuMmeHeHne. CBOWCTBA COeTMHEHUIH KPEMHHUS 1
repmanus. OnoBo u cBunel. Haxoxnenue B
pUpOAe, TOIydeHHe U npuMeHeHue. CBoiicTBa
0JI0Ba ¥ cBUHIA. OKcUABI U THAPOKCH L. Comu
oJioBa 1 cBuHI@A /JIex/

5.6 O61mas xapaktepuctuka snemMeHToB [1IA rpynmsl. 0,4 YK-1.3 |JI1.1J12.1J13.1
Haxoxnaenue B npupose. [lonydyenue, npuMmeHeHue 21322 33
u cBoiicTBa anemenToB IIIA rpymmnsl. KucinotHo-

OCHOBHEIE CBOICTBa OKCHIOB U THAPOKCHAOB. bop,
HUTPHI ¥ KapOua 6opa. Amomunuii. CBOCTBa H
NpUMEHEHHE B IpOMBINICHHOCTH /JIex/

5.7 M3ydeHne OKUCIUTEILHO BOCCTAaHOBUTEIBHBIX 0,4 VK-1.3 JI1.1J12.1J13.1
peakuwuii /T1p/ 313233

5.8 W3yyenue cBOHCTB XanbkoreHos /I1p/ 0,4 YK-1.3  |JI11.1J12.1J13.1

012233

5.9 OKHCITUTENTFHO BOCCTAHOBUTEIFHBIC PEAKIIHH. 0,4 VK-1.3 JI1.1J12.1J13.1
MeTobI COCTAaBIEHUS OKUCIUTEIBHO 2109233
BOCCTAaHOBUTEIFHBIX PeaKIni. XUMUUECKUE
CBOWCTBA 3JIEMEHTOB TJIaBHBIX moarpyim /JIex/

5.10 [TpopaboTka JEKIMOHHOTO MaTepHaa. 34 YK-1.3  |JI1.1J12.1J13.1
CaMOCTOSTENBHOE N3YUCHHE 213233
nuteparypbl.IIoArOTOBKA K BHIOJIHEHHIO
nabopaTopHBIX padoT. [TogroToBka k 3ammure
nmabopaTOpHEIX paboT. BeImorHeHe qoManTHero
3ajanus. [IoAroToBKa K MPaKTUUECKUM 3aHATHIM
/Cp/

Pa3nen 6. HanpaBiieHne OKMCIUTENBHO-
BOCCTAHOBHUTEIbHBIX MponeccoB. KommiexkcHbie
coeINHEeHHS

6.1 HanpasieHue okucnuTenbHO-BOCCTAHOBUTEIBHBIX 0,3 YK-1.3  |JI1.1J12.1J13.1
nporeccos /JIex/ 2102053

6.2 Omnpe/eneHre HaNPaBICHUS! OKUCIUTEIBHO- 0,4 YK-1.3  |JI1.1J12.1J13.1
BOCCTAHOBHTEINIFHBIX peaknuil. OKUCIUTEIBHO- 012233
BOCCTaHOBUTEIBHBIN noTeHuuan /IIp/

6.3 KommekcHele coennnenns /Jlex/ 0,3 YK-1.3  |JI1.1J12.1J13.1

313233

6.4 N3y4eHne KOMIUIEKCHBIX coenuHenuit /I1p/ 0,4 VK-1.3 JI1.1J12.1J13.1

313233

6.5 [IpopaboTka JEKIHMOHHOTO MaTepHaa. 30 YK-1.3  |JI11.1J12.1J13.1

CaMocTosITeNbHOE U3yUeHHE 019233

nuteparypsl.IIOATOTOBKA K BHIMOJIHEHHIO
nabopaTopHbIX paboT. [ToaroToska Kk 3ammure
nmabopaTopHbBIX paboT. BrIMoMHEHNE TOMAIITHETO
3ananus /Cp/

Pasngen 7. Xumus d- u f- »nemenToB




7.1 Xumust 3nemenToB 11B rpynmner; IB rpynmsr; VIIIB 2 0,5 YK-1.3  |JI1.1J12.1J13.1
rpynmsr; VIIB rpynmer; VIB rpymmer; VB rpymisr; 213233
IVB rpynmsr; [1IB rpynmns! u 1aHTaHOUIOB; 0030p
cBOHCTB f-nileMeHTOB (akTHHOUIOB) /JIek/
7.2 M3ydyenune cBONWCTB METAIIOB IMOATPYIIIBI IMHKA 2 0,5 VK-1.3 JI1.1J12.1J13.1
Mp/ 313233
7.3 Nzyyenne cBONCTB METAJUIOB MOATPYIIIHI Kele3a 2 0,5 YK-1.3 |JI1.1J12.1J13.1
Mp/ 012233
7.4 M3ydeHne cBONCTB METAIIOB MTOATPYIIIBI 2 0,5 VK-1.3 [JI1.1J12.1J13.1
mapranua /IIp/ 2192 33
7.5 W3yueHne CBOWCTB METaNIOB MOATPYIIIEI XpoMa 2 0,5 YK-1.3  |JI11.1J12.1J13.1
Mp/ 012233
7.6 M3ydyenune cBONMCTB METAIIIOB ITOATPYIIITBI BAHAIUS 2 0,4 VK-1.3 JI1.1J12.1J13.1
u tutaHa /I1p/ 919233
7.7 [TpopaboTka JEKIMOHHOTO MaTepHaa. 2 32 YK-1.3  |JI11.1J12.1J13.1
CamocTosTeNbHOE H3YUeHUE 21322 33
nuteparypbl.IIoArOTOBKA K BHIOJIHEHHIO
naboparopHbix padot. [loaroroBka k 3ammure
nmabopaTopHEIX paboT. BeimonHeHne qomMamrHero
3ananus /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpocel AJ1 caMOCTOSITEIbHOM MOATOTOBKH K IK3aMeHY (3a4éTy ¢ OlleHKOH)

qDOpMaT OPOBCACHUA 3a49€CTa - MMCbMCHHAA pa60Ta.

Tembl, BRIHOCUMBIE Ha 3a4eT:

1. XuMus METaIIOB.

a) s- U p-metaisl. O0Imas XapakTepUCTHKA MIEJIOUHBIX U IET0YHO3eMEIbHBIX METAUIOB, OEpMILINS, MarHUs, AIFOMUHUS, OJIOBA U
CBUHIIA, BUCMYTA.

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

B) O0mas xapakTepucTiuka f-MeTaymos.

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

3. Pacyet koHIIeHTpalMii paCTBOPOB COEAMHEHUH METAJUIOB: MOJIIPHOM, MaCCOBOH JT0JIH, HOPMAaIbHOCTH, MOJISLTEHOCTH, MOJIbHOM
JI0J1. BeIuucnenne KOHIEHTPALM HOHOB, ONIpE/IeJICHHE CTEIICHN TMCCONMANN U H30TOHHYecKoro Koadduimenta Baut-T'odda,
pacueT TeMIepaTypbl KMIIEHUS ¥ KPUCTAJIITH3alluN PAaCTBOPOB.

4. Bopoponnsrit mokazatens (pH) pacTBopoB coenmuHeHui MeTainioB. ['unponms comnei, 00paTUMBIi 1 HEOOPATHMBIA THAPOIIU3,
COBMECTHBII THAPOIIN3, BEIPAKEHHUE I KOHCTAHTHI 0O6paTuMoro ruaposn3a. CMeleHne paBHOBECHS THAPOIIN3a.

5. CrexuoMeTpryecKkue pacdyersl 1o GopMysiam Juisi COSJUHEHH METaJIOB, PACUeThl [0 YPABHEHHUSIM PEAKIMi C y4aCTHEM METAJLIOB
U MX COeAMHEHUH. 3a1aun Ha M30BITOK. YUET BBIX0/[a IPOAyKTa. BerunciieHne o0beMa y4acTBYIOIMX B PEAKIIMH Ta3000pa3HBIX
BEIIIECTB TPH H.y., U IPU TEMIIEpaType U AaBICHUH, OTIUYAIOIINXCS OT HOPMAIBHBIX.

6. PacueT sHTanbpnuu peakuuil ¢ yuacTueM MeTaJUIOB U UX COEIUHEHUN, U SHTAJIBIIUY IIPOLiecca pacTBOpeHus conell. OnpeneneHus
HM3MEHEHHs TeMIIEPaTyphl PACTBOPA B PE3YIbTATE PACTBOPEHHS COJIHL.

7. UcnonszoBanue npunnuna Jle IllaTenbe aiist onpeaenseHus: CMENCHUs] paBHOBECHS 00OPAaTUMBIX PEAKLUH C y9acTHEM METAIIIOB U
UX COEJUHEHUIl. pacyeT paBHOBECHBIX KOHIIEHTPALIUI.

8. OKHCIUTENHFHO-BOCCTAHOBUTENBHBIE PEAKIINH C YUYACTHEM METaJNIOB M UX COSAMHEHM. MeTO1 2JIeKTpOHHOTO Oananca. MeTof
9JIEKTPOHHO-MOHHBIX NOIYPEaKLUUil sl peakluii B pacTBOPAX.

9. Onpenernenne HaNIPaBICHNUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKINi IPH CTAHIAPTHHIX YCIOBUAX HA OCHOBE BBIYHCICHHUS
OJC peakuuii. Berancnenune crangaptHoit D/1C raqbBaHNYECKOTO 3JIEMEHTA U COCTaBJICHHE YPaBHEHHs TOKOOOpa3yIoIeH peakiyy.
VYpasHenue HepHera.

10. KomrurekcHbIe coeguHEHMS MeTa/UI0B. HOMEHKIIaTypa KOMITIEKCHBIX COSAMHEHNH. XUMHUYIEeCKas CBA3b B KOMITJIEKCAX, THIT
rHOpUIM3alMY aTOMHBIX OpOHTaleil KOMIUIEKCO00pa30BaTelsl U TeOMETpHIEcKasi CTPYKTypa KoMIuIekca. Peakunu noiaydeHus
KOMIUIEKCHBIX COEMHEHUH U PEeaKIH C yJyacTHEM KOMIUIEKCHBIX COeIMHeHNH. Jucconmanis KOMIUIEKCHBIX COSTMHEHUH B BOIHBIX
pacTBOpax, BEIpaXkKe€HHE AJI1 KOHCTAHThI HECTOMKOCTH.

5.2. llepeyenn padoT, BHIMOJIHSEMBIX N0 JUCHHUILIUHE (MOaY TI0, TpakTHKe, HUP) - 3cce, pedepaThl, npakTHYECKHE U
pacueTHO-rpaduYecKre PaGOThl. KYDCOBbIE€ DA0OTHI. MPOEKTHI U JID.

@DOpMBI TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH O0YYAIOLIMXCS 110 TUCIUIUIAHE:
- o pazmeny 1 — nomaminee 3aganue
- Ilo pa3meny 2 — qoMauiHee 3aiaHue
- [lo pazmeny 3 — noManiHee 3a1aHue
- Ilo pa3neny 4 — qoMauiHee 3aanue




- Io pazneny 5 — nomaurnee 3ananue
- Ilo pazgeny 6 — nomamrHee 3a1aHne
- [o pazneny 7 — nomaurHee 3aanue

5.3. OneHo4HbIe MaTEePHAJIbI, HCIIOJb3YyeMble VIS IK3aMeHa (onucaHue OMJ1eTOB, TECTOB H T.IL.)

OK3aMCH HE MPEAYCMOTPECH

5.4. MeToauka olleHKH OCBOEHHSI TUCHHUILIMHBI (MoayJisi, npakTuku. HUP)

IIIKAJIA OHEHMBAHWA JJOMAIIIHUX 3AJJAHUN:

Orenka "3a4TeHO" - 3a1aHUS BBITIOTHEHBI IOJTHOCTBIO, 33714l PEIIacT BEPHO, 3HACT OCHOBHBIC (POPMYJIBI U 3aKOHBI.

Ornenka "He 3a4TeHO" - 3a/1aHUs BHITIOJTHEHBI HE B IIOJTHOM 00beMe, TOMYIICHBI OMTHOKHU B PEIICHUH 33134 M 3HAHMS OCHOBHBIX
(GhopMyJ 1 3aKOHOB.

[IIKAJIA OLIEHMBAHUS ITPOMEXYTOYHOM ATTECTALMU:

«OTJIMYHO» — CTYAEHT IMOKa3bIBAET IIIyOOKHE, HCUEPIIBIBAIOIINE 3HAHUA B 00bEME MMPOHIECHHON IIPOTrPaMMBbI, YBEPEHHO ACHCTBYET 110
MIPUMEHECHHUIO MOJTYYCHHBIX 3HAHUH HA MPAKTUKE, IPAMOTHO U JIOTHYECKU CTPOWHO M3JIaracT MaTepHai Mpu OTBETE, YMEET
(hOpMyIMPOBATEH BEIBOIBI M3 H3JIOKEHHOIO TEOPETHUECKOIO MaTepHaa, 3HaeT JOMOJHUTEIFHO PEKOMEHIOBAHHYIO JIUTEPATypy;
«XOPOIIIO» — CTYJICHT MOKa3bIBACT TBEP/IbIC M JOCTATOYHO MOJIHBIC 3HAHUS B 00bEeMe MPOHACHHOW POTrPaMMBI, TOITyCKaeT
HE3HAYNTEIILHBIC OIIMOKH IPH OCBELICHUHU 3aaHHBIX BOIPOCOB, MPABWIHHO ACHCTBYET 10 MPUMEHCHHIO 3HAHUM Ha MPAKTHKE, T€TKO
u3JaracT MaTepHal;

«yIIOBJICTBOPHUTEIILHO» — CTYJICHT ITOKa3bIBACT 3HAHUSI B 00beMe POHACHHOM IPOrpaMMBbl, OTBETHI H3JIaracT XOTs U C OIIMOKaMH, HO
YBEPEHHO HCIIPABIIIEMBIMH IIOCIIE TOMOJHUTEIBHBIX U HABOISIINX BOIIPOCOB, IPABUIBLHO JCHCTBYET 110 IPUMEHEHHIO 3HAHNI Ha
MPAKTHKE;

«HEYIOBJIETBOPUTEIBHO» — CTYICHT JOIyCKaeT IpyObIe OMIMOKH B OTBETE, HE MOHUMAET CYIIIHOCTH H3JIaraeéMoro BOIIPOCa, HE YMEET
HpI/IMeH}ITI) 3HAHUS HA HpaKTI/IKe, JAaCT HCIIOJIHBIC OTBCThHI HA JOIIOJIHUTCIIBHBIC U HABOAAIIINC BOHpOCI)I.

6. YYHEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas tutepaTtypa

6.1.1. OcHoBHAs IMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue Bubmmoteka W3narenscTBO, roj
JI1.1 [Tabpuensu O.C. Xumust i npodeccuii u DNIEKTPOHHBIHN KaTasor Mocksa U1 "Akanemus", 2013
CIEUATBHOCTEH TEXHUIECKOTO
npoduis: yaeOHUK
6.1.2. JlonoJHUTEIbHAS JIUTEPATYPa
ABTOpEI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI2.1 |I'miaxa H.JL I'muaka  |OOmiast xuMus : yueGHOe DNEeKTPOHHBINA KaTauor Mocksa KPOHVYC, 2010
HT. nmocooue
6.1.3. MeTtoauueckue pa3padoTKku
ABTOpBI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI3.1 [Xaxanuna T.W. AHanuTHYecKast XUMHUs : DJIEeKTPOHHBIHN KaTajsor Mocksa FOpaiit; Beiciee
Xaxanuna T.1., ydebHoe nocobue obpasoBanmue, 2010
Hukuruna H.T.

6.2. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH « UHTEpHET»

31 |Hayunas snektponHas Oubnuoteka https://elibrary.ru  [https://elibrary.ru

32 |Onekrponnas 6ubnmnoreka MUCuUC http://lib.misis.ru  [http://lib.misis.ru

ObC YHuBepcureTckas 0MbIuoTeka oHIaiH
http://biblioclub.ru

33 onnaita http://biblioclub.ru

6.3 IlepeyeHb NPOrpaMMHOIO oOecreYeHust

I1.1 | Microsoft Office

I1.2 | Microsoft Teams

6.4. Ilepevyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTeM H NPO¢ecCHOHATBHBIX 023 JaHHBIX

N.1 |Hayunas snextponHas oubmmoteka https://elibrary.ru

N.2 |3nekrponnas 6ubnuorexka MUCuC http://lib.misis.ru

N.3 |3bC YHuBepcurerckas 6ubnnoreka onnaiH http://biblioclub.ru

W.4 |Poccuiickas miatdopma OTKpEITOro oopasoBanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenwue OcHarienne




25 Xumust Komriptorep, mpoexkTop, 9KpaH, KOMIUIEKT TEMaTHYECKUX
IIDE3EHTAINHN, JTOCTVII K HHTEDHETY

33 Xumus MuHu-3Kcnpecc-n1abopaTopus A1l yIeOHBIX SKOJIOTHYECKUX
yccuenoBanuit _ "Iyenka-y" MHorohVHKIIMOHATBHEIHA

8. METOIUYECKHUE YKA3AHUSA U1 OBYYAIOIIIUXCA

JucnuminHa « XUMHsD» OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HaYMTEeNIbHOr0 00beMa caMOCTOSITeNIbHOM paboThl. KauecTBeHHOE
OCBOCHHE AMCIMIUINHBI BO3MOXKHO TOJILKO MPU CUCTEMAaTHUECKOH CaMOCTOSITENILHOM padoTe.

[Tpu moaroToBKe K BHIIOJIHEHHMIO JTAOOPaTOpHOIT paboTHI TpedyeTcs MpopaboTka TEOPETUIECKOr0 MaTepHaa 1o TeMe J1adopaTopHOU
paboTsl, oopmMiieHHE 1a00PaTOPHOTO )KypHAJIa AJIsl BHECEHHS IOTyUYSHHBIX AKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB U BHIIIOJHEHUE
JioMarHero 3a1anusi. [Ipu BBIIOTHEHUH ATUX TpeOOBaHHI CTYICHT JIOITYCKAETCs K BBIMOJIHEHUIO J1a00paTOpHON paboThI.

3amuTa 1abopaTopHON pabOTHI COCTOUT M3 ABYX YacTEi: BBIMOJHEHHS TECTOBOTO 3a/IaHMs 110 TeMe J1ab0opaTopHOil padoThI U Oece bl
C IperoJaBaTesieM 110 BBIIIOJIHEHUIO SKCIIEPUMEHTANIBHOM YacTH 1a00paTopHO paboThI.

JlomamHee 3a1aHue (peleHne 3a1a4 o COOTBETCTBYIOIIEH TeMe U3 COOpHUKa 33/1a4) BBITIOJIHACTCS B OTACIBHOM TeTpaau. B
KaXJI0M CeMecTpe MPeayCMOTPEHBI TPU AOMAIIHUX 3aJaHus.

Ha xoHTponbHYI0 paboTy BEIHOCHTCS MaTepHa [0 HECKOJIbKUM pa3fiesiaM JUCLUIUIMHBL. B KakoM ceMecTpe NpenycMOTpPEHEI 1Be
KOHTPOJIbHBIX PaOOTHI.




