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1. IEJIU OCBOEHUA

1.1|- dopmupoBaHNEe XHMUIECKOTO MBIIIJICHNS U [IEIOCTHOW CUCTEMBI TIPEICTABICHNH O XUMHUH 1 TIPOIIECCax, MMO3BOJISIOMIECH
pelaTh pa3InYHbIC MPUKIIATHEIC 331a91

1.2|- pynnameHTanbHasS XUMUYECKas OJATOTOBKA

2. MECTO B CTPYKTYPE OBPA3OBATEJBHON ITIPOT'PAMMBI

[ukn (paznen) OIT: B1.0

2.1| TpeGoBaHus K NpeABAPUTEIHLHON MOAT0OTOBKE 00y4aI0IIErocs:

2.1.1| AucummimHa 6a3upyeTcsl Ha 3HaHHSX, HOIyYSHHBIX CTYACHTOM IIPU U3Y4YE€HUN XUMHUH B Kypce cpeaHeil mkousl. Jis
OCBOCHUS IWCLMIUIMHBI CTYACHT JOJDKEH BJIAJETh XUMHUYECKOH TEPMHHOIOTHUEH; HIOHIMATh CMBICI XMMHUYECKHX (hopMy
U CHUMBOJIOB, HHJEKCOB X KO (PHUIIMEHTOB B YPaBHEHHSIX XMMUYECKUX PEAKINIl; UMETh NIPEACTaBICHHS 00 OCHOBHBIX
KJIaccax HEOPraHWYeCKUX COCMHEHHUH; IIOHMMATh Pa3Inune MEXIy XUMUYECKUMH M (PU3UUECKUMU SIBICHUSIMU; UIMETh
IIPEACTaBICHNE 00 ATOMHO-MOJICKYJIIPHOM yYCHUH; UMETh HaBBIKU PEIICHNUS MPOCTEHIIINX pacyeTHBIX 3a/1a4.

2.2| Jucuuminnbl (MOIYJIM) H IPAKTUKH, ISl KOTOPHIX 0CBOEHHE TAHHON TUCHUILTHHBI (MOIYJIsI) HEOGX0TUMO KAK
npeauniecTByo1Iee:

2.2.1| ®usnyeckas Xxumus

2.2.2|TloaroToBKa K MpoLeAype 3alIuThI U poueaypa 3amutsl BKP

2.2.3|Marematuka

224 TCpMO,I[I/IHaMI/IKa 1 KMHCTHUKA CTAJICTIIIABUJIBHBIX ITPOLECCOB

2.2.5|3K0yoTHs METAILTY PTUIECKOTO ITPOU3BOICTBA

2.2.6|ITony4eHne METayUIONPOAYKINH C 3alaHHBIMU CBOWCTBAMU

2.2.7|IIpon3BoACTBO YyT'yHA U NIPAMOE TIOJTyUCHHUE XKeTe3a

2.2.8| Teopus 1 TEXHOJIOTHS MPOU3BOJICTBA CTAIIH

2.2.9| TexHuKa ¥ TEXHOJIOTHS JIUTSHHOTO MPOU3BOICTBA

2.2.10| TexHOMOTHH MPOMU3BOJCTBA METAIUIOTPOTYKIIHA

2.2.11|Pa3nuBKa CTaN U CIIEIRICKTPOMETAILTY PTHUs

3. PE3YJIbTATBI OBYUYEHUS N0 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMHU
KOMIIETEHIIUAMMA

YK-1: CniocodeH ocymecTBISITh MONCK, KpUTHYECKU AHAJIN3 M CHHTE3 HH(OPMAIINH, YMEeHNe AHAJIN3HPOBATH MPOLECCHI U
CHCTEMBI € MCI0JIb30BAHMEM COOTBETCTBYIOIIMX AHAJMTHYECKHUX, BBIYHCIUTEIBHBIX H IKCIEPUMEHTATBHBIX METO10B,
MPUMEHSATh CUCTEMHBII MOAXO0/ AJIsl pellleH s OCTABJIEHHBIX 3a1a4

YK-1.3: BoionpaeT onTHMAJIBHBIA BAPHAHT PelIeHNs 3aa4H ¢ HCN0JIb30BAHUEM COOTBETCTBYIOLIAX METOI0B

3HaTh:

YK-1.3-38 ocHOBHBIE CTEXHOMETPHYECKUE 3aKOHBI;

VYK-1.3-37 ocHOBHBIC 3aKOHBI TEPMOXHMUHU H XUMUIECKOH KIHETHKHY;

YK-1.3-39 cBoiicTBa pacTBOPOB HEICKTPOJIUTOB U IEKTPOJIUTOB

VK-1.3-311 coBpeMeHHBIC IPEACTABICHUS O CTPOCHUH aTOMa

VYK-1.3-310 ocHOBHbIE MOJ0KEHHS TEOPUH XUMHUYECKOM CBSI3H;

VYK-1.3-36 CymHOCTh OKHCIIHTEIEHO-BOCCTAHOBUTEIILHBIX PEAKIIH;

YK-1.3-32 nousTHE 3JeKTPOIHOTO MOTEHIIMATA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX crcTeM 1 DJIC peakium;

YK-1.3-31 ocHOBHBIE TOJI0KEHUS KOOPJUHAIMOHHOW TECOPHHU,

YK-1.3-33 0c06EHHOCTH CBOWMCTB KOMILJIEKCHBIX COEIMHEHUI U NX HOMEHKIATYPY;

VK-1.3-35 ocHOBHBIE CBOMCTBA DJIEMEHTOB M UX COEIUHEHHIA;

VYK-1.3-34 o0uiue 3aKOHOMEPHOCTH MPOTEKAHHS XUMHUYECKUX PEAKIH C y4aCTHEM COeITUHEHH 3JIEMEHTOB;

YMeTn:

VYK-1.3-Y5 paborarh ¢ XHMHYECKAMH BEIIECTBAMHU K 000PYI0BaHHEM;

VYK-1.3-¥Y6 cocTaBisiTh ypaBHEHHsI HOHHO-MOJIEKYJISIPHBIX PEaKLUi




VK-1.3-Y7 cocTaBisTh ypaBHEHHsI OKHCIIMTEIBHO-BOCCTaAHOBUTEIBHBIX peakiwii (OBP) u mporuo3uposars moBeaeHue
HeopraHuyeckux coeauHenuit B OBP

VK-1.3-VY4 oriennBarh cBOWCTBa P- 1 (-3IEMEHTOB Ha OCHOBE COBPEMEHHBIX MPEICTABICHHUI O CTPOCHUH aTOMOB;

VYK-1.3-Y1 onpenensTh HanpapieHUE MPOTEKAHNsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii Ha ocHoBaHuM pacuera D/1C n
000CHOBBIBaTh BBIOOP PEAreHTOB ISl TPOBEACHUS XUMUKO-TEXHOJIOTHIECKHX MPOLIECCOB;

VYK-1.3-Y2 ananu3upoBaTh KUCIOTHO-OCHOBHBIC CBOMCTBA COCTMHEHHH 3JIEMEHTOB B 3aBUCHMOCTH OT MX TOJIOKCHHUS B
[lepnoguueckoii cucteme;

VYK-1.3-Y3 nmporHo3upoBaTh H3MEHEHHE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX CBOWCTB COCTUHEHHI B 3aBUCUMOCTH OT CTETICHH
OKHUCJICHUS DJIEMEHTOB,

Baaners.

VK-1.3-B4 BJIaZICTh HABBIKAMMU BBINOJIHCHHUS OCHOBHBIX CTCXHUOMETPUYCCKUX PACUCTOB;

VYK-1.3-B5 BrnaseTs HaBBIKAMH COCTABICHUS SJICKTPOHHBIX (GOPMYI r1eMeHTOB [leproandeckoii cucTeMsl

VK-1.3-B3 Bnagets HaBbIKaM¥ MPUTOTOBIICHUS M PacueTa KOHICHTPAIIMH TEXHOJIOTHYECKUX PaCTBOPOB,;

VK-1.3-B1 BangeTh HaBbIKAMH JJOTHIECKOTO TBOPUYECKOTO M CHCTEMHOTO MBIIIUICHHUS TP N3YYCHHH CBOMCTB 3JIEMEHTOB H UX
COCJIMHEHUH,

VYK-1.3-B2 Bnanets HaBbIKaMH OLIEHKH ONTHMAIBHBIX TAPaMETPOB IPOBEACHHS XUMHYECKUX PEAKIMI C y4acTHEM 3JIEMEHTOB U HX
COCIUHECHUM,

4. CTPYKTYPA U COAEP/KAHUE

Kox HaumenoBanue pa3genoB u tem /Buj 3ausitusi/ | Cemecrp /| Uacos | Komneren- | Jluteparypa | Ilpumeyanue
3aHATHA Kype 197071 H JI.
pecypcsl
Pa3gen 1. OcHOBHBbIE IOHATHUS W 3aKOHBI XHMHAH
1.1 XHUMHS Kak pa3/ie] eCTeCTBO3HAHUS. SHAUCHHC 1 2 VK-1.3 JI11.1J12.1J13.1
XMMHH KaK HAy9YHOW OCHOBBI MaTE€pPUATIOBEICHUS 1 2132 33
MeTautyprud. OCHOBHBIC MOHITHS XUMHH - MOJIb,
aTOMHAs U MOJICKYJISIpHAsI MAacChl, CIOCOOBI UX
onpezenenusi. OCHOBHbIE 3aKOHBI XUMHH. 3aKOH
COXpaHEeHHsI MaTepUH. 3aKOH IOCTOSIHCTBA COCTABA.
3akon skBUBaIeHTOB /JIek/
1.2 [TpaBwmiia paboTHl U TEXHUKA OE30MACHOCTH B 1 4 YK-1.3 |JI1.1J12.1J13.1
XUMHUUeCcKoil naboparopuu /J1a6/ 2132 33
1.3 OnpeneneHre MOJISIPHON MacChl SKBUBAJICHTA 1 4 YK-1.3 |JI1.1J12.1J13.1
meramna  /J1a6/ 315233
14 Kiaccer Heopranmdeckux coenunennii /TIp/ 1 2 YK-1.3  |J11.1J12.1J13.1
2132 33
1.5 OCHOBHBIE CTEXHOMETPHUYECKUE 3aKOHBI. Pacyer mo 1 2 YK-1.3 |JI1.1J12.1J13.1
ypaBHeHuto peakimu /TIp/ 2152 33
1.6 IIpopaboTka JEKITMOHHOTO MaTepuana. 1 10 VYK-1.3 |JI1.1J12.1J13.1
CaMOCTOSITENbHOE N3yUEHHE TUTEPATYPHL. 3132 33
Brmonnenne nomanaux 3aganuid. [logrotoska k
MPAKTUYECKUM 3aHSITHSIM, K BBITOJHEHUIO U
3amute 1abopaTopHoi paboThl. [ToaroToBKa K
KOHTPOJIBHOM pabote /Cp/
Paznen 2. 3akoHOMepHOCTH MPOTEKAHMS
PeaKIuii: TEpPMOXUMHUSI, CKOPOCTH XUMHYECKHX
peakuuii M paBHOBecUe
2.1 DHepreTrKka XMMHUYECKUX MPOIecCcOB. TemioBoit 1 2 YK-1.3 |JI1.1J12.1J13.1
a¢dexr peakunu. TepMOXUMHYECKHE yPaBHEHHS. 3132 33
CrangapTHas SHTAJIBIHS 00Pa30BaHUS MPOCTHIX U
CIIOKHBIX XMMHUYECKHX coeauHeHni. 3akon ['ecca.
OCHOBBI TepMOXUMHUYECKHX pacueToB /JIex/
2.2 OrnpeneneHue SHTAIBINN PEAKUN HEUTPaAIU3aLIHH. 1 4 VK-1.3 JI11.1J12.1J13.1
Omnpeenenne SHTANBINA 00pa3zoBanus coyu /J1a6/ 2132 33




2.3

Tepmoxumuueckue pacuetsi /TIp/

YK-1.3

JI1.1J12.1J13.1
315293

2.4

CKOpOCTh XUMHUYECKHX peakiuid. DaKTopsl,
BIIMSOLIUE HA CKOPOCTh PEaKIMi. 3aKOH
JeHCcTBYOmMUX Macc. OOpaTUMbIe XUMHUIECKHE
nporiecchl. XuMUYecKoe paBHOBecue. CMeIIeHue
xumuueckoro paHoBecus. [Ipuniun Jle-1llatense
W €T0 3HAYCHHUE IS ONITUMH3AINH
TEXHOJIOTHYECKUX MporeccoB /JIex/

VK-1.3

JI1.1J12.1J13.1
815233

2.5

HccnenoBanne cKOpOCTH XUMUYECKON Peakiuy U
paBHoBecust /J1a6/

VK-1.3

JI1.1J12.1J13.1
815233

2.6

Kunerunueckue pacuersl. CMEIEHHE XUMUYECKOTO
pasHosecwust /TIp/

VK-1.3

JI1.1J12.1J713.1
9132 33

2.7

IIpopaboTka JIEKINOHHOTO MaTepHaa.
[ToaroToBKa K BBIMTOJHCHUIO J1a00PATOPHBIX PabOT.
[ToaroToBka K 3arute J1abOPaTOPHBIX PabOT.
Brmonaenue qoManraero 3agaHus Ne2.
[ToaroroBka K mpakTUYeCKUM 3aHATUAM. M3yueHue
nurtepatypsi /Cp/

10

YK-1.3

JI1.1J12.1J13.1
813233

Paznen 3. Iucnepcubie cucrembl. PacTBopsbl.
DJ1eKTPOJIUTHYECKAS TUCCONMALUS

3.1

Jucnepcusie cucremsl. Kimaccudukanus. OOrme
cBolicTBa pacTBOPOB. CrIOCOOBI BBIPAKEHHA
KOHLEHTpalu. PacTBOpuMOCTb. 3aBUCUMOCTh
PAacTBOPUMOCTH OT MPUPOJIBI PACTBOPHUTEINS U
PacTBOPEHHOTO BEILECTBA, TEMIIEPATYPhI U
JaBJICHUS. 3aKOH pacTpeaeeHus. DKCTPaKIHS.
PactBopbl HeanekTpoauToB. 3akoH Payis.
Kpuockonus u 36ymuockomnust /JIex/

YK-1.3

JI1.1J12.1J713.1
3132 33

3.2

Omnpenenenre KOHIEHTpalui pacTBopoB. Oo1IMe
CBOICTBa pacTBOpPOB. 3akoH Payns. Onpeznenenue
TEeMITEpaTypbl KUTICHUS U KPUCTAIUIN3ALUN
pactBopoB HeanekTposuToB /IIp/

YK-1.3

JI1.1J12.1J713.1
3132 33

3.3

PactBopsl asektponuToB. Teopus
NIEKTPOIUTHUECKON aucconnaryy. CTeneHb
JIMICCOIMAITNY, €€ 3aBUCUMOCTB OT TEMITEPaTyphl 1
KOHIIEHTPAINH, CTIOCO0HB! onpeenenus. CUIbHbIE U
cnabple 3exTpoauTel. KoHcranTa
3JIEKTPOIUTHYECKOM JUCCOMALNK U 3aKOH
pasbasnenus OcTBanmbaa i caabbIx
anekTpoautos /Jlex/

VK-1.3

JI1.1J12.1J13.1
813233

3.4

IIpUroToBIIEHKE PACTBOPOB M ONPEAEIEHHE UX
koHuenTpauuu. OnpeneneHne CTENEHN 1
KOHCTaHTHI JUCCOIHALINY CIIab0ro 3JIEKTPOJIHTA
[J1a6/

VK-1.3

JI1.1J12.1J13.1
515233

35

MonHoe npousBenienre Bojibl. Bogopoanbrit
noka3zarenb. ['uaponus coneit. Koncranra u
CTeNeHb TUAPONIN3a. BiusHue TeMmepaTypsl U
KOHIIEHTpAIlMU Ha CTeNeHb THpoan3a. CMelieHne
paBHOBecHs ruaponnsa. CTyneH4aTblil rTuapons,
MOJIHBIA THAPOIN3, COBMECTHBIN TMAPOIN3 CONEH
pasHoii npupoas! /Jlex/

YK-1.3

JI1.1J12.1J713.1
0152933

3.6

CBOICTBO pacTBOPOB IEKTPOIUTOB. pH
pactBopoB. ['maponus coneit /TIp/

YK-1.3

JI11.1J12.1J13.1
515233

3.7

IIpopaboTka JIeKIMOHHOTO MaTepHaa.
[ToaroroBka K BBIIOJIHEHHUIO JIAOOPATOPHOI
paboTel. [TonroToBKa K 3amuTe JIabopaTOpHOU
paboTsl. Beimonnenue gomarnero 3aganus Ne3.
IToaroroBka K MPaKTUIECKUM 3aHSATHAM.
[MoaroroBka kK KOHTpOJIBbHOHU padore. Vzyuenue
autepatypst /Cp/

14

YK-1.3

JI1.1J12.1J713.1
015233




Paznea 4. CTpoeHne aToMa M nepuoOANYECKAs
cucreMa. XHMHYecKasi CBSI3b H CTPOeHHe
MOJIEKY T

41

KopmnyckynsipHO-BOJIHOBBIE CBOMCTBA
MaTepuaJbHbIX yacTull. KBaHTOBO-MexaHn4yeckas
npupoaa aroma. KBaHTOBBIE XapaKTEPUCTHKHI
3JIEKTPOHOB. ATOMHBIE OpOUTATH. DJICKTPOHHBIC
YPOBHH U IIOAYPOBHHU. MHOTO3JIEKTPOHHBIE ATOMBI.
IIpunuun muaumyma sHepruu. [punanun [Taymu.
[Mpaeuno Xyunaa /Jlex/

VK-1.3

JI1.1J12.1J13.1
815233

4.2

DIEeKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB B
3aBUCUMOCTH C UX IIOJIOKEHUEM B IIEPUOAUYECKOM
cucreme: S-, p-, d-, f-amementer. Ctpykrypa
HNEPUOIUYECKON CUCTEMBI DIIEMEHTOB. IEPHOBI,
rpymnnsl, noarpynnst. Ileppuonnyeckuii 3akon J.1.
Mewnzeneesa /JIex/

VK-1.3

JI1.1J12.1J13.1
815233

4.3

OcCHOBHBIE aTOMHBIE XapaKTEPUCTUKU JIEMEHTOB!
ATOMHBIN paguyc, JHEPIHsi HOHU3ALUH, CPOICTBO
aTroMa K 3JIEKTPOHY, OTHOCUTEIIbHAS
3JEKTPOOTPHUIATEIEHOCTE. OcOOEHHOCTH
M3MEHEHUS1 AaTOMHBIX XapaKTEPUCTHK 3JIEMEHTOB B
nepuoanuecKkou cucreme. Bnusinue
3JIEKTPOOTPULATENLHOCTH IEMEHTOB Ha KUCJIOTHO
-OCHOBHbBIE€ CBOMCTBA OKCH/IOB U THIPOKCHUJIOB
[TTex/

YK-1.3

JI1.1J12.1J713.1
3132 33

4.4

Ctpoenue aroma U xummudeckas cBsss /I1p/

YK-1.3

JI1.1J12.1J713.1
3132 33

45

OCHOBHBIE THUIIBI XUMUYECKON CBSI3M: KOBAJICHTHAs,
WOHHAas1, MeTaJuTYecKas. MexaHu3M o0pa3zoBaHus
KOBAJICHTHOU CBsI3M.OCHOBHBIEC XapaKTCPUCTHKH
KOBaJIEHTHOM XUMU4ecKkoi cBsi3u. CTpyKTypa
MOJIEKYJI KaK CJIeICTBUE IPUPOIBI FIEKTPOHHOTO
CTpOEHHMs aTOMOB. [ MOpraAM3aIHst AaTOMHBIX
opOuTtanei mpu 06pa3oBaHUN XUMUYECKOU CBSI3U.
Kparusie cBsizu /TIp/

VYK-1.3

JI1.1J12.1J13.1
813233

4.6

VYcnoBus 06pa3oBaHUsI HOHHON XUMHYECKON CBSI3H.
CreneHb HOHHOCTH CBSIXU. DHEprusi HOHHOM
KpHCTaTNYeCcKoH perteTku. OTianaue HOHHOU
XHUMHYECKOH CBSI3HM OT KOBAJICHTHOI:
HEHATPaBJIEHHOCTh, HEHACHIIIIAEMOCTh HOHHOM
cBs3u. [Ipupona MexmonekynsipHoe
B3aumoieiicteue. Bomnoponas cesizb /Tlp/

VK-1.3

JI1.1J12.1J13.1
3132 33

4.7

[TpopaboTka JEKIIMOHHOTO MaTepHaa.
CaMOCTOSTENbHOE U3YUEHHE JTUTEPATYPHI.
Brimonnenue nomamnnx 3aganuii. [loaroroska k
npaktuueckomy 3ansatuio /Cp/

16

YK-1.3

JI1.1J12.1J713.1
3132 33

Paznea 5. OkucANTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu. CoennHeHus S- 1 P-3aeMmeHToB B OBP

5.1

Crenenp okucieHust aneMentos. [Ipuposa
OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX IPOLIECCOB.
[pocTble U CIOXHBIC BELIECTBA B KAUECTBE
OKHCTIUTENeH U BocCTaHOBHUTENeH. OCHOBHBIE THITBI
OKHCIIUTENIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIHiL.
DakTOpHI, BIUSIONINE HA XapaKTep MPOTECKAHHUSI
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUA:
KOHIICHTpPAIHsI PEareHTOB, TeMIIePaTypa,
KHCIOTHOCTE cpesl (pH). OkucnurensHo-
BOCCTaHOBHUTENbHBII 3KBUBaJICHT /JIex/

YK-1.3

JI1.1J12.1J713.1
0152933

5.2

O6mas xapaktepuctuka 3neMeHToB VIIA rpymmsr -
rajoreHoB. HaxoxxieHue B mpupoie, MOTyIeHHe U
MPUMEHEHHUE ranoreHoB. CTEIICHN OKHUCIICHUS.
XUMHUYeCKHEe CBOMCTBA TaJOTCHOB.
TanoreHOBOIOPO/IBI, HX MOJyYCHHUE U CBOMCTBA.
Kucnopoacoaepxaiiye KUCIOTH B COJIA TaJIOTEHOB
U ux coiictsa /Jlex/

YK-1.3

JI11.1J12.1J13.1
313293




5.3

OO1mas xapakTepucTrka 31eMeHToB VIA rpymnmnsi -
xaJpkoreHoB. Haxosxnenue B mpupoze.
Cynbduansie pyasl metauioB. CBOKWCTBa Cephl.
XuMu4eckue CBOMCTBAa CEPOBOIOPOA U
cynbdunoB. OKcHmpl cephl,
KUCIIOpOJCoepIKaIIne KUCIOTHI cepbl. CepHast
Kucnora u ee conu /JIex/

YK-1.3

JI1.1J12.1J13.1
315293

5.4

OO01ast XapaKTEPUCTHKA HIEMEHTOB VA TPYIIIIBL.
A3zort. CTereHu OKHCIIEHUA. XUMHYECKHE CBOHMCTBA
a30Ta. AMMHaK, moJrydeHue u cBoricTa. Comu
aMMoHwMsI. KHCITOpoIHbIE COSAMHECHHS a30Ta.
A3oTHas xuciora u ee conmu.  DPocdop.
Haxoxnenue B npupojie. OCHOBHBIC
Moaudukaruu. Okcuabl 1 KucioTel. CyppMa U
BUCMYT. HaxoxieHre B Ipupoe, MOoIyYeHHE U
npuMmeHenne. OKcuapl U ruapokcuasl. Con
cypbMbI U BucmyTa /Jlex/

VK-1.3

JI1.1J12.1J713.1
91932 33

5.5

OO61ast xapaKTepUCTHKA JIeMeHTOB |V A rpymnmsl.
VYriepon. OcHoBHBIE MOAU(UKAITIH. OKCHIBI
yriepoaa. YronapHas kuciota. Kpemuuii u
repMmanuil. Haxoxaenue B npupoge. [lonydenue u
npuMeHeHue. CBOIMCTBA COEAMHEHUN KPEMHHUS 1
repmanusi. OoBo u cBuHell. HaxoxneHue B
pupoJie, MoaydYeHHe u MpuMeHeHne. CBOHCTBA
oJioBa U cBUHIA. OKCUJIBI U THIPOKCHIBL. Cou
onosa u ceuna /JIex/

YK-1.3

JI1.1J12.1J713.1
9132 33

5.6

O6mras xapakrepucTuka 3neMeHToB || A rpynmsr.
Haxoxnenne B mpupoae. [lomydenne, npuMeHeHne
u cBoiicTBa aneMeHToB |1 A rpynmel. KuciotHo-
OCHOBHBIE CBOICTBa OKCHUJIOB U THAPOKCHIOB. bop,
HUTPHI U KapOua 6opa. Amomunuii. CBOHCTBA U
npHMeHEHHe B MpoMbinieHHoCTH /JIex/

YK-1.3

JI1.1J12.1J713.1
3132 33

5.7

H3yueHne OKUCIMTENLHO BOCCTAHOBUTEIBHBIX
peakuuii /J1a6/

VK-1.3

JI1.1J12.1J13.1
813233

5.8

N3yuenune cBO#CTB XanbkoreHoB /J1a6/

YK-1.3

JI1.1J12.1J713.1
3132 33

5.9

OKHCIUTENBHO BOCCTAHOBUTEBHBIE PEAKIIUH.
MeTtoabl cOCTaBIEHUS OKUCIUTEIHHO
BOCCTAHOBUTEJIbHBIX peakuil. XUMHUECKUE
CBOMCTBA 3JIEMEHTOB TJIaBHBIX moarpyii /Jlex/

VK-1.3

JI1.1J12.1J13.1
813233

5.10

[TpopaboTka JEKIMOHHOTO MaTepHana.
CaMoCTOsITeNIbHOE U3yUYeHUE
nutepatypbl.IIOATOTOBKA K BHIMOIHEHHIO
nabopatopHbIx paboT. [ToAroToBka K 3ammre
nabopaTOPHBIX paboT. BEIMONHEHNE TOMAIIHETO
3adaHus. HOIIFOTOBKa K IMMPAKTUICCKUM 3aHATUAM

/Cp/

22

YK-1.3

JI1.1J12.1J713.1
3132 33

Paznen 6. HanpaBiieHue oOKMCINTEIbHO-
BOCCTAHOBHMTEJIbHBIX MponeccoB. KomniexkcHbie
COeMHEHHS

6.1

HaHpaBHeHI/Ie OKHUCJIIUTCIIBHO-BOCCTAHOBUTCJIBHBIX
npoueccos /JTex/

YK-1.3

JI1.1J12.1J713.1
0152933

6.2

OrnpeneneHye HapaBJICHUS! OKUCIUTENbHO-
BOCCTaHOBUTENBHBIX peakinii. OKUCIUTETHHO-
BOCCTAHOBUTEIBHBIN noTeHnuan /J1a6/

YK-1.3

JI1.1J12.1J13.1
515233

6.3

KommnekcHble coennnenus /JIex/

YK-1.3

JI1.1J12.1J713.1
015233

6.4

W3yueHne KOMILIEKCHBIX coenHenuii /J1a6/

YK-1.3

JI1.1J12.1J13.1
315293




6.5 IIpopaboTka JEKIIMOHHOTO MaTepHana. 2 20 YK-1.3  |J11.1J12.1J13.1
CaMOCTOSITEIbHOE H3yUCHHE 2152 33
auTepatypsl.II0ArOTOBKA K BBHITOIHECHUIO
nabopatopHbIX padoT. [ToAroToBKa K 3ammTe
71a00paTOpHBIX paboT. BrinmonHeHue 1oMairHero

samanus /Cp/
Pasznen 7. Xumus d- u f- snemenTon

7.1 Xumust anementos |I1B rpynmnsr; IB rpynmsr; VIIB 2 2 YK-1.3  |JI11.1J12.1J13.1
rpymmsl; VIIB rpynmesr; VIB rpymmer; VB rpyrsr; D132 33

IVB rpymmnsr; 1B rpynms! n nanTaHoHI0B; 0030p
csoiictB f-anementos (akTrHoNmOB) /Jek/

7.2 M3ydyenne cBOKWCTB METAIIOB IMMOATPYIIHI IIMHKA 2 2 VK-1.3 [J11.1J12.1J13.1
JTa6/ 3132 33
7.3 N3yyeHne cBONCTB METAIIOB MOATPYIIIIBI Kelle3a 2 2 YK-1.3 |JI1.1J12.1J13.1
[JTa6/ 3132 33
7.4 M3ydeHune cBOMCTB METAIIIOB ITOATPYITITBI 2 2 VK-1.3 [J11.1J12.1J13.1
maprasniia /J1a6/ 515233
7.5 N3yyenne cBONCTB METAJUIOB MOATPYIIIBI XpoMa 2 2 YK-1.3 |JI1.1J12.1J13.1
[J1a6/ 2132 33
7.6 M3ydyenune cBOKMCTB METAIIOB IMMOATPYIIITLI BaHA A 2 2 VK-1.3 [J11.1J12.1J13.1
u tutana /J1ab/ 515233
7.7 [TpopaboTka JEKIMOHHOTO MaTepHana. 2 26 YK-1.3  |J11.1J12.1J13.1
CaMoCTOATeIbHOE H3YICHHE 2132 33

auTeparypsl. IIoArOTOBKA K BBIIOJHEHHUIO
n1abopaTopHbIX padot. [ToroToBKa K 3aIuTe
71a00paTOPHBIX paboT. BHINOIHEHHE JOMALIHETO
3aganus /Cpl/

5. ®OH/J OIIEHOYHBIX MATEPHUAJIOB

5.1. Bonpochl IJisl cCaMOCTOSITE/ILHOI MOATOTOBKH K 3K3aMeHYy (3a4éTy ¢ OlleHKOi)

CDOpMaT MMPOBEACHUS 3a1UCTa - NUCbMCHHAA pa60Ta.

Tewmsl, BHIHOCHMEBIE Ha 3a4eT:

1. Xumus mertamios.

a) S- u p-merasubl. O0IIas XapakTepUCTHKA [ICTOYHBIX U [IETOYHO3EMEIbHBIX METAIIOB, OCPHUILTHS, MATHUs, ATIOMUHUS, OJI0BA U
CBHUHIIA, BUCMYTA.

6) d-mertammbl. MeTaisl ceMeicTBa xKeje3a, MeTalIbl MOATPYIII IIHHKA, ME/IH, MapraHiia, XpoMa, BaHAHs M THTAHA.

B) O0mias xapakrepuctika f-meTasnos.

2. DneKTpoHHbIE ()OPMYJIBI ATOMOB ¥ HOHOB METAJIJIOB, KBAHTOBBIC YHCIIA.

3. Pacuer KOHIIEHTpaNUi pACTBOPOB COSAMHEHHI METAJIOB: MOJISIPHOM, MACCOBO# JI0JIH, HOPMAJILHOCTH, MOJISLUTBHOCTH, MOJIBHOM
JI0J1M. Beruncnenne KOHIEHTpALMi HOHOB, OTIpe/eNIeHNne CTeTIEHH AUCCOMAIIMN 1 U30TOHNYecKoro kodd¢unnenra Bant-I'odda,
pacueT TeMIepaTypbl KHIIEHUS U KPHCTAIIN3AIMHA PaCTBOPOB.

4. BomopoaHslii mokasatens (pH) pacTBopoB coenuHeHn# MeTamoB. [Uaposus3 coneid, 00paTUMbIA 1 HeOOPaTHUMBII THAPOIIU3,
COBMECTHBII I'MJPOJIN3, BBIpaXKEHHE JJIsl KOHCTAHTBI 00paTUMOro rupoinsa. CMmerieHre paBHOBECHS THAPOIIN3a.

5. CrexnoMeTpru4eckne pacueTs! o hopMyTIaM Ui COeANHEHUH METaJIOB, PACUYeThl 10 YPaBHEHUAM PEaKIUi ¢ y9aCTHEM METaJJIOB
U MX coeAnHeHui. 3a1aun Ha M30BITOK. YUeT BbIX0J1a ITPOAyKTa. Beruncienne o0bemMa yqacTBYIOIMINX B peakiny ra3000pa3HbIX
BEIIECTB TPH H.y., ¥ IPHU TEMIIEpaType U JaBICHUH, OTIIMYAFONINXCS OT HOPMaJIbHBIX.

6. Pacuer sHTANBNNK peaknuii C yyacTHEM METaJUIOB U X COCAMHEHUH, ¥ SHTAJIBIINH TIpoliecca pacTBOpeHHs cosel. OnpeneneHus
M3MEHEHHS TeMIIEPaTyphl PACTBOPA B Pe3yJIbTaTe PACTBOPEHUS COJIH.

7. Ucnionp3oBanne npunimna Jle [llatense s onpeneneHus CMEIIEHHs PaBHOBECHS 00PaTUMBIX PEAKIHHA C yIaCTHEM METaJUIOB
UX COEJUHEHUIl. pacyeT PaBHOBECHBIX KOHLEHTPALHN.

8. OKHCIINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH C YYaCTHEM METAIIOB M UX COeIUHEHHH. MeTo 3J1eKTpoHHOoro OanaHca. Meron
9JIEKTPOHHO-MOHHBIX NOTypeaKLuil 111 peakluii B pacTBOPaX.

9. OmpeziesieHre HaNpaBJIeHHs OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUI PU CTAHAPTHBIX YCIOBUSIX HA OCHOBE BBIYHCIICHHS
O/IC peaknuii. Beruncnenne crangaptHoii 9/1C raibBaHI4eCKOr0 3JIEMEHTa M COCTABJICHHE YPABHEHHUS] TOKOOOPa3yIoIIei peakiuH.
VYpasuenue HepHcra.

10. KommiekcHble coequHEeHUs MeTaiuioB. HoMeHKIIaTypa KOMIIEKCHBIX COSIUHEHUI. XUMHUYECKas CBA3b B KOMILIEKCAX, THII
rHOpUIM3aLMY aTOMHBIX OpOHMTalIei KOMIUIEKCO00pa3oBaTelisi M TeOMETPHYECKasi CTpyKTypa KoMIuiekca. Peakiuu mosydeHus
KOMIUIEKCHBIX COCIMHEHUN M PEaKIIUU C y4aCTHEM KOMIUIEKCHBIX CO€IMHEHHH. Jlucconuanus KOMITIEKCHBIX COSMHEHUH B BOIHBIX
pacTBOpax, BEIpaXKeHHUE 11 KOHCTAHThI HECTOMKOCTH.




5.2. IlepeueHb padoT, BHINOJIHAEMBIX N0 qucHuiInHe (Moay.ato, npaktuke, HAP) - 3cce, pedepatsl, mpakTHYECKHE H
pacyeTHo-rpaduyeckne paAGOThI. KVDCOBbIe PAGOTLL MDOEKTHI M /ID.

DopMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YIAIOIIUXCS 110 AUCIIHITIINHE
- ITo pa3geny 1 — nomariHee 3aiaHue
- ITo pa3geny 2 — noMariHee 3a1aHuE
- [lo pazneny 3 — qoMarniHee 3a1aHue
- [To pa3geny 4 — noMariHee 3a1aHKEC
- [lo pazneny 5 — qoManiHee 3a1aHue
- [To pa3geny 6 — noMariHee 3a1aHuEe
- [lo pa3geny 7 — noMariHee 3a1aHue

5.3. OIIeHO'{HbIe MaTepuaJjbl, HCII0JIb3YECMbIC ISl IK3aMECHA (omlcalme 6I/IJIeTOB, TECTOB 1 T.H.)

9K3aMeH He NPeLyCMOTPEH

5.4. MeToMKa OLIEHKH OCBOEHUS IMCHUIINHBI (MoayJsi, npakTtuku. HUP)

IIKAJIA OLUEHUBAHU S JOMAIIHUX 3AJAHUU:

Ornenka "3a4TeHo" - 3aJJaHus BBHITTOJHEHBI ITOJIHOCTHIO, 33/1aUH peliacT BEpHO, 3HACT OCHOBHBIC (DOPMYJIBI U 3aKOHHBI.

OreHka "He 3a4TeHO" - 3aJ]aHUs BBITOJHCHBI HE B IIOJIHOM 00beMe, JOMYIICHBI OIMMOKK B PEIICHUHU 33124 W 3HAHUS OCHOBHBIX
(bopMyIT 1 3aKOHOB.

IIIKAJIA OLIEHMBAHU S ITTIPOMEXYTOYHOM ATTECTALIUU:

«OTJIMYHO» — CTYJICHT MOKA3bIBACT NITyOOKHE, HCUSPIIHIBAIOIIIE 3HAHUS B 00beMe MPOMICHHOM MPOrpaMMbl, YBEPEHHO IEHCTBYET MO
MPUMEHEHHUIO TOJTyYCHHBIX 3HAHUI Ha MPAKTUKE, TPAMOTHO ¥ JIOTHYECKH CTPONHO M3JIaraeT MaTepHai pu OTBETE, yMeeT
(GhOpMyYIHPOBATE BBIBOJIBI U3 U3JI0KEHHOI'O TCOPETUUCCKOTO MaTepHalia, 3HaeT TOMOJHUTEIPHO PEKOMECHIOBAHHYIO JIUTEPATYPY;
«XOPOILIO» — CTYACHT MOKA3bIBAET TBEP/IbIC M JOCTATOYHO MOJHBIC 3HAHUS B 00beMe POHACHHOM MPOrpaMMBbl, AOITYCKAeT
HC3HAYUTCIIbHBIC OIHI/I6KI/I IIpU OCBCUICHUH 3aJaHHBIX BOIIPOCOB, IMPABUIILHO ﬂeﬁCTByeT IO MpUMEHEHUIO 3HAaHUH Ha IMPAaKTUKE, YETKO
U3JIaraeT MaTepHa,

«YAOBIETBOPUTEIBHO» — CTYJICHT IIOKa3bIBaeT 3HAHUS B 00beMe MPOIlIEHHOM POrpaMMBl, OTBETHI M3JIaraeT XOTs U ¢ OIIMOKaMH, HO
YBEPCHHO UCIPABIACMBIMU IMMOCJIC JOMTOJIHUTCIIBHBIX U HABOAAMIUX BOIIPOCOB, IMPaBUJIbLHO [[eﬁCTByeT 10 NPpUMEHEHUIO 3HAaHUH Ha
MPaKTHKE;

«HEYIOBJICTBOPHUTEIILHO» — CTYCHT JIOMYyCKAaeT IpyObIe OIIMOKH B OTBETE, HE MOHUMAET CYIIIHOCTH U3JIaraeMoro BOIpoca, He yMeeT
MPUMEHSTH 3HAHUS HA TIPAKTUKE, J]ACT HETOJIHBIC OTBETHI HA IOMOIHUTEIbHBIC U HABO/SIINE BOIPOCHI.

6. YYHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemasi auTepaTypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOPBI, COCTaBUTENH 3armaBue Bubnuoreka W3parenbcTBO, rog

JI1.1 |Tabpuensu O.C. Xumust i mpodeccuit u DNEeKTPOHHBINA KaTaJIoT Mocksa UL "Axagemus", 2013
CIEHUATIBHOCTEH TEXHUYECKOTO
npoduIIs: yaeOHUK

6.1.2. /lonoTHUTEILHAS JIUTEPATYpPA

ABTOpBI, COCTaBUTENIH 3arnaBue Bubnmoreka W3parenbcTBO, rog
J12.1 |I'nuaka HJL T'nuaka  |OOmast xumus © yuyeOHOe DCKTPOHHBIN KaTaJIOT Mocksa KPOHVYC, 2010
HT. rnocooue

6.1.3. MeTtonuueckue pa3padoTku

ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka W3naTenbcTBO, O
JI3.1 |Xaxauuna T.U. AHanuTHuecKas XUMHUS - DNIEKTPOHHBIHN KaTaJIoT Mocksa FOpaiit; Breicmiee
Xaxanuna T.1., yueOHoe 1ocobue obpazosanue, 2010

Hukutuna H.I'.

6.2. Ilepeyenn pecypcoB HHPOPMAIHOHHO-TeIeKOMMYHHKAIIMOHHOI ceTH «HTepHET»

91 |Hayunas snexkrponnas 6ubnuoreka https://elibrary.ru  |https:/elibrary.ru

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

OBC YHusepcurerckas Onbianorexa oHIaiH onnaiiH http://biblioclub.ru

93 |http:/sbiblioclub.ru

6.3 IlepevyeHb MPOrpaMMHOI0 00ecneYeHust

I1.1 | Microsoft Office

11.2 | Microsoft Teams

I1.3 |Canvas

6.4. IlepeyeHb MHPOPMATHOHHBIX CTPABOYHBIX CHCTEM U MPo(deccHoHANBHBIX 623 AaHHBIX

N.1 |Hayunas snextponnas outauoreka https://elibrary.ru




.2 |Dnexrponnas 6ubmunoreka MUCuC http://lib.misis.ru

.3 |9BC Yuusepcurerckas 6ubnnoreka owaita http://biblioclub.ru

W.4 |Poccuiickas miarhopma oTKpeITOro obpasosasust http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUNE

Ayn. Haznauenue OcHuamienne
25 Xumus Kommprotep, HMpOEKTOp, 3KpaH, KOMILICKT TEMAaTHYECKHX
[IDE3EHTAINI, JOCTVI K HHTEDHETY
33 Xumus MuHH-3KCTIpece-T1a00paTopus A YICOHBIX IKOTOTUICCKUX
uccnenopannii  "Tluenka-V".,  MHorodvVHKIHMOHAILHEBINA

8. METOANYECKHME YKA3AHMUS U151 OBYYAIOLIIUXCSL

JucnummHa « XUMusD» OTHOCUTCS K TOYHBIM HayKaM U TPeOyeT 3HAUUTEILHOTO 00beMa CaMOCTOATENIbHOM paboThl. KauecTBeHHOE
OCBOCHHE JMCIIUTUINHBI BO3MOYKHO TOJIBKO MPH CUCTEMATHYSCKOW CaMOCTOSATEIILHON padoTe.

[pu mOATrOTOBKE K BBITOJHEHHUIO JTA00PATOPHOU pabOTHI TpeOyeTCs MpopaboTKa TCOPETHUSCKOT0 MaTepHaa Mo TeMe JabopaTopHO
paboThI, oopMIICHHE JTA00PATOPHOTO JKYPHAJIA JIJIsl BHECCHHS MOJTYYCHHBIX KCIICPUMEHTAIBHBIX PE3YJIBTATOB U BBHITIOJHEHUE
JIOMAIIHero 3aaanus. [Ipu BeIMONHEHUH ATHX TPEOOBAHUI CTYICHT JIOMYCKACTCS K BBITIOHEHUIO TA00PaTOPHOI pabOTHI.

3amura 1ab0paTopHON pabOThl COCTOUT M3 JBYX YACTEU: BBITOJHCHUS TECTOBOTO 3aIaHUs 110 TeMe JIabOpaTOpHOiIl paboThI 1 Oecebl
C IperojaBaTesieM O BBIIOJIHEHUIO SKCIEPHUMEHTAIBHON YacTH J1ab0opaTopHON paboTHL.

JomarHee 3aanue (pelieHue 3a1a4 Mo COOTBETCTBYIOMICH TeMe U3 COOpHHKA 3a]1a4) BHITOJHACTCS B OTACIbHOM TeTpanu. B
Ka)kKIIOM CEMECTpe MPEAYCMOTPEHBI TPU JOMAILHUX 3a1aHMUs.

Ha xoHTposIbHYI0 paboTy BBIHOCHTCSI MAaT€pHaI 110 HECKOJIBKHUM pa3/ieNaM JUCHUILIMHBL. B KaxkI0M cemecTpe npeayCMOTPEHBI JBE
KOHTPOJIbHBIX PaOOTHL.




