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1. IEJIX OCBOEHUSA

1.1 - (bOpMI/IpOBaHI/Ie XUMHNYCCKOTI'O MBIIIIJICHUA U HeJ’IOCTHOﬁ CHCTEMBI Hpe,I[CTaBJIeHI/Iﬁ 0 XMMHHU U IIponeccax, TO3BOJIIOIICH
peuiaTh pasIMYHbIC MPUKIIAAHBIC 3a0a49U

1.2 | - dynnameHTanbHAsE XUMHUYECKas TOJrOTOBKA
2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI
Hukn (paszaen) OI1: b1.0

2.1 | TpeOoBaHus K IpeIBAPUTEIbLHON OATOTOBKE 00y4aK0LIerocs:

2.1.1 | AucuuruimHa 6a3upyeTcs Ha 3HAHHAX, TOMYICHHBIX CTYyACHTOM IPH U3YYE€HHN XUMHH B Kypce CpefHer mKombL. Js
OCBOGHHUS JUCIMIIIMHBI CTYAEHT JOJDKEH BIIaJeTh XMMHUYIECKOI TEpPMUHOIOTHEH; TOHUMATh CMBICT XMMHUYECKHIX
(hOpMyIT ¥ CHMBOJIOB, HHIEKCOB M KOA((UIIMEHTOB B yPaBHCHUAX XUMHUYECKUX PEAKLUI; NMETh NPEACTaBICHUS 00
OCHOBHBIX KJIacCaX HEOPraHMYECKHX COCAMHEHUI; MOHMMATh Pa3Inine MEXIy XUMUYECKUMH U (PU3NIECKUMH
SIBIICHISIMU; UIMETh TIPEJICTABICHHE 00 aTOMHO-MOJIEKY/SIPHOM YUSHUH; UIMETh HaBBIKM PEIICHUS MTPOCTEHIINX

2.2 | AucuumuinHbl (MOAYJIM) U NPAKTHKH, AJI51 KOTOPBIX OCBOEHUE JAHHOM JMCUHUIIIMHBI (MO1Y./I151) HE00X0AMMO KaK
npeuiecTByoliee:

2.2.1 | HayuHo-uccnenoBarensckas padbora

2.2.2 | IloarotoBka K MpoLEAype 3allUUThl U npoueaypa 3amutel BKP

2.2.3 | TexHONOruu KOHCTPYKLMOHHBIX MaTepHaloB

3. PE3YJIBTATBI OBYYEHMUS 1O JUCHUNIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIIETEHIIUAMUA

YK-1: Crioco0eH ocyliecTBISTh NOMCK, KPUTHYECKHIi aHAIU3 M CHHTe3 HHGOpManu, yMeHHe aHAJU3HPOBATh NPOLecChl U
CHCTEeMBI C HCTO0JIb30BAHHEM COOTBETCTBYIOLIUX AHATUTHYECKHX, BBIYUCTHTEIbHBIX H IKCIIePUMEHTAIBLHBIX METO/I0B,
NMPUMEHSATh CHCTEMHBIH MOAXO0A AJS pellileHls] MOCTABJIeHHBIX 3a1a4

YK-1.3: BbiOupaeT onTUMAaJIbHbI BAPDHAHT pPellleHHus 3aa4M C MCI0JIb30BAHHEM COOTBETCTBYIOLMX METO/10B

3HaTh:

VK-1.3-31 ocHOBHBIE MOJIOKEHUSI KOOPIUHALIMOHHOM TEOPHUU;

VK-1.3-32 noHsiTHE 3MEKTPOAHOTO MOTEHIINANIA OKHCIUTENBHO-BOCCTAaHOBUTENBHBIX cucTeM U DJIC peakuuu;

VYK-1.3-33 0cOOCHHOCTH CBOMCTB KOMIICKCHBIX COSIMHCHUN U UX HOMEHKIIATYPY;

VYK-1.3-34 o01ine 3akOHOMEPHOCTH IPOTEKAHUSI XUMHUUECKUX PEAKLHUI C y9aCTHEM COEANHECHU JIEMEHTOB;

VK-1.3-35 ocHOBHEIE CBOMCTBA 3JIEMEHTOB M UX COCTUHECHUM;

VYK-1.3-36 cyniHOCTh OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEakIluii;

VYK-1.3-37 0ocHOBHBIE 3aKOHBI TEPMOXUMHUHU U XUMUYECKOW KHHETUKH;

VYK-1.3-38 0CHOBHBIE CTEXHOMETPHUUECKHE 3aKOHBI;

VK-1.3-39 cBoiicTBa pacTBOPOB HEAIEKTPOIUTOB U SIEKTPOIUTOB

VYK-1.3-310 ocHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOH CBSI3H;

VYK-1.3-311 coBpeMeHHbIE IPENCTABICHUS O CTPOCHUH aToMa

YmMmerThb:

VK-1.3-Y7 cocTaBmATs ypaBHEHUS OKACIATEIFHO-BOCCTAHOBUTENBHBIX peakuii (OBP) u mporHo3upoBaTh moseaeHne
HeopraHuueckux coenunenuii B OBP

VK-1.3-Y6 coctaBiaTh ypaBHEHUSI HOHHO-MOJIEKYJISIPHBIX PEAKIUI

VYK-1.3-Y5 paborarh ¢ XUMHYECKHMH BELIECTBAMU M 000PYyI0BaHHEM;

VK-1.3-Y1 onpenensiTe HanpaBieHUE NPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil Ha ocHoBaHuM pacueta 3/1C u
000CHOBBIBaTh BBIOOP pPEareHToB s MPOBEACHHS XUMHKO-TEXHOJIOTMYECKHUX MPOLIECCOB;

YK-1.3-Y3 nporao3upoBath U3MEHEHHE OKHCIUTEbHO-BOCCTAHOBUTENBHBIX CBOICTB COEIMHEHN B 3aBUCUMOCTH OT CTETICHU
OKHCJICHHS DJIEMEHTOB;

YK-1.3-Y2 ananu3upoBaTh KHCIOTHO-OCHOBHBIEC CBOMCTBA COSAMHEHUH IIEMEHTOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B
[lepuoauueckoil cucreme;

VYK-1.3-Y4 onenuBarh cBoiicTBa p- u d-3IIEMEHTOB HAa OCHOBE COBPEMCHHBIX TPEIICTABIICHUN O CTPOCHUN aTOMOB;




Baagern:

VK-1.3-B4 BnaseTs HaBBIKAMHU BBIITOJTHEHUS OCHOBHBIX CTEXMOMETPUUYECKUX PACUETOB;

VK-1.3-B1 BrageTh HaBbIKaMU JIOTHYECKOTO TBOPYECKOTO M CHCTEMHOTO MBIIIJIEHUS IPY U3yUYEHUH CBOMCTB JIEMEHTOB U UX
COCIUHCHUIA;

VYK-1.3-B2 Brnazieth HaBbIKaMH OIIEHKH ONTHUMAJIbHBIX TAPaMETPOB MPOBEICHUS XUMUYECKUX PEAKIIMNA C y4aCTHEM JIEMEHTOB U
HUX COCTMHEHUH;

VYK-1.3-B3 BnaseTs HaBBIKAMU IPUTOTOBJICHUS U pacueTa KOHI[CHTPalUi TEXHOJIOTHYECKUX PACTBOPOB;

VK-1.3-B5 BnameTs HaBBIKAMH COCTABIICHUS IEKTPOHHBIX (HOpMyIT 31ieMeHTOB [leprnoamaeckoii cucTeMsl

4. CTPYKTYPA U COAEP)KXAHUE

Kog HaumenoBanue pasnenoB u tem /Buj 3auatTus/ | Cemect | YHaco | Kommere | Jlureparyp | Ilpumeuanue
3aHATH p/ Kypc B H- a M.
A 19001 pecypcnl
Pa3aen 1. OcHOBHBIE NOHATHS U 32KOHBI
1.1 XUMHS KaK pa3ael eCTECTBO3HAHUS. 3HAaUEHUE 1 0,4 VK-1.3 JIT.1J12.1J1
XUMUH KaK Hay4HO! OCHOBBI MaT€pHUaIOBEIECHUS 3.1
U MeTauTypruu. OCHOBHBIE MOHATHUS XUMUH - 2109233
MOJIb, aTOMHASI © MOJICKYJISIPHAsI MacChl, CIIOCOOBI
ux onpeneneHnsi. OCHOBHBIE 3aKOHBI XMMUH.
3aKOH COXpaHEHHS MaTepPHU. 3aKOH IIOCTOSHCTBA
coCTaBa. 3aKOH KBHBaJIEHTOB /JIex/
1.2 Krnaccel Heopranuueckux coenunenuii /Tlp/ 1 0,4 YK-1.3 JIT.JI2.1J1
3.1
21092233
1.3 OcCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. Pacuer 1 0,4 VK-1.3 JIT.1JI2.1J1
1o ypaBHenuto peakuuu /I1p/ 3.1
313233
1.4 IIpopaboTka JeKIIMOHHOTO MaTepHaa. 1 22 YK-1.3 JI1.1J12.1J1
CaMOCTOSATENbHOE N3YUEHHUE JIUTEPATYPHI. 31
Brimonnenne nomantHux 3aganui. Ilogrotoska x 219233
MIPAaKTHYECKUM 3aHATHSM, K BBIITOJHEHHUIO U
3amuTe TabopaTopHOi padoThl. IlonroToBka K
KOHTpOJIbHOU pabote /Cp/
Pasnes 2. 3akoHOMEpPHOCTH IPOTEKAHUS
peaxkumii: TEpMOXHMMSI, CKOPOCTH
XMMHYeCKHX pPeakluii 1 paBHOBecHe
2.1 OHepreTrka XUMHUECKHX IIporieccoB. TemnoBoif 1 0,4 YK-1.3 JI1.1J12.1J1
3¢ ekt peakmn. TepMOXIMAYECKHIE YPAaBHCHHUS. 3.1
CraHaapTHast SHTANBIHSI 00pa30BaHUs POCTHIX 2192233
1 CIIOKHBIX XUMHYECKHAX COCANHEHHUH. 3aK0oH
I'ecca. OCHOBBI TEPMOXUMHUYECKUX PACICTOB
2.2 Tepmoxummdeckue pacders /I1p/ 1 0,4 VYK-1.3 JI1.1J12.1J1
3.1
313233
2.3 CKOpOCTh XUMUYECKUX peakiuii. PakTophl, 1 0,4 YK-1.3 JIT.JI2.1J1
BIIUSIIOLINE HA CKOPOCTb pEeaKLMid. 3aKOH 3.1
JercTByronux Macc. OOpaTuMble XUMHYECKHE 219233
MIpoIecchl. XMMuIeckoe paBHoBecue. CMemnienune
XMMHYECKOTO paBHOBecHs. [IpnHImn
Jle-Illarenbe U ero 3HaueHue sl ONTUMU3ALUU
TEXHOJIOTHYECKHX TporneccoB /JIex/
24 Kunernueckue pacuetsl. CMelieHne 1 0,4 VYK-1.3 JI1.1J12.1J1
XuMH4IecKoro paBHoBecws /I1p/ 3.1
313233
2.5 IIpopaboTka IEKIIOHHOTO MaTepHaa. 1 22 VK-1.3 JIT.1JI2.1J1
[ToaroToBka K BBIOIHEHUIO 1A00OPATOPHBIX 3.1
pa6ort. [ToAroToBKa K 3a1uTe J1a00paTopHBIX 212233

pabot. BeimonHeHne moMarraero 3aganus No2.
IToaroToBKa K MPaKTUYECKUM 3aHATHUSM.
Wzyuenne nurepatypsl /Cp/

Pazaen 3. IucnepcHble cucTeMsbl. PacTBophl.
DJIeKTPOJUTHYECKAS TMCCOLHALUS




3.1 Hucnepcusie cuctembl. Kitaccuduxanus. O61ue 0,4 YK-1.3 JIT.JI2.1J1
cBoiicTBa pacTBOPOB. CIIOCOOBI BBIpaKEHHS 31
KOHIIEHTpanuu. PactBopumocTs. 3aBHCHMOCTh 2192233
PacTBOPUMOCTH OT NIPHPOJIBI PACTBOPHUTEIIS U
PacTBOPEHHOTO BEILIECTBA, TEMIIEPATYPHI U
JIaBJIeHUs. 3aKOH pacipeesieHus. DKCTPaKIusl.

PactBOpbI HEINEKTPOIUTOB. 3aKOH Payrs.
Kpuockonus u a30ynrockonus /JIex/

3.2 OnpeeneHre KOHIIGHTpaIUil pacTBopoB. OOIme 0,5 YK-1.3 JIT.JI2.1J1
cBolcTBa pacTBOpoB. 3akoH Payns. Onpenenenue 3.1
TEMIIEPATyphl KUMEHUS U KPUCTAITU3aLUU 213233
pacTBOpoB HeastekTposuTos /I1p/

33 PactBops! anexkTponutoB. Teopus 0,5 YK-1.3 JIT.J12.101
JJEKTPONIMTHIECKON aucconmanuu. CTeneHb 3.1
JUCCOIMAIINH, €€ 3aBUCUMOCTb OT TEMIIEPaTypPhl 219233
1 KOHLICHTPAINH, CIIOCOOBI ONPEIeIICHHSI.

CunpHbIe U ciiabble dneKTpoauTsl. KoHctanta
MEKTPOIUTHICCKOH TUCCONMAIINHN U 3aKOH
pas3oasienus OcTBanbaa is CadbIX
aneKkTponuToB /JIex/

34 Honnoe npoussenenue Boasl. BonoponHsiii 0,4 VK-1.3 JIT.1J12.1J1
nokasarenb. ['naponus coneil. Koncranra u 3.1
CTeNeHb TUAPOIN3a. BiausHue teMnepaTypsl U 2109233
KOHIICHTPAIINU Ha CTETIEHb THAPOJIH3a.

CMernieHue paBHOBECHS THAPOIN3A.
CryneHyaTsli TUAPOIN3, TOJIHBIM THAPOIIU3,
COBMECTHBII TUAPOJIA3 COJIEH PA3HOU IIPUPOIBI

3.5 CBOWCTBO pacTBOPOB 3JEKTPONIUTOB. pH 0,4 YK-1.3 JIT.JI2.1J1

pactBopoB. ['maponms comneit /TIp/ 3.1
2109233

3.6 [IpopaboTka IEKIIOHHOTO MaTepHaa. 24 VK-1.3 JIT.1JI2.1J1
[ToaroToBka K BBITIOJIHEHUIO 1a00PATOPHOM 3.1
paboteL. [loaroToBka K 3amuTe 1a00paTopHON 213233
paboThl. BhimomHeHre foMalHero 3aaanus Ne3,

IToxroroBka K MPaKTUYECKUM 3aHATHIM.
[oxroroBka k KOHTpOJIEHOU padoTe. M3ydeHne
aureparypsl /Cp/

Pasnes 4. CtpoeHue aToMa 1 nepuoanyecKas
cucreMa. XUuMHYecKasi CBSI3b M CTPOeHHUe
MOJIeKYJI

4.1 KopmyckymsipHO-BOJIHOBBIE CBOMCTBA 0,5 YK-1.3 JI1.1J12.1J1
MaTepuaabHbIX JacTHI. KBaHTOBO-MeXxaHWIecKas 3.1
npupoja aroma. KBaHTOBbIE XapaKTEPUCTUKU 213233
3JIEKTPOHOB. ATOMHBIE OPOUTATIN. DIEKTPOHHBIE
YPOBHH U TTOJLypOBHH. MHOT03JIEKTPOHHBIE
aToMsl. [IpuHnun MuaumyMa sHepruu. [Ipunnun
Maymu. [paBuno Xynna /Jlex/

4.2 DNEKTPOHHOE CTPOCHHUE ATOMOB 3JIEMEHTOB B 0,5 VK-1.3 JIT.1JI2.1J1
3aBHCHUMOCTH C UX MOJIO)KEHHEM B 3.1
TIEPUOTNIECKON CHCTEME: S-, p-, d-, f-3TIeMeHTHI. 210253
CTpyKTypa HepuOUYECKON CHCTEMBI 3IEMEHTOB:

TIEPUOABL, TPYNIBI, MoArpymnsl. [lepronmaeckuii
3akon J[.1. Menneneena /Jlex/

4.3 OCHOBHBIE aTOMHBIE XapaKTEPUCTHUKU 0,5 VK-1.3 JIT.1J12.1J1
3JIEMEHTOB: aTOMHBII paguyc, SJHEPTUSA 3.1
MOHU3AINH, CPOJICTBO aTOMA K 3JIEKTPOHY, 219233
OTHOCHTENbHAS HJIEKTPOOTPUIIATEIHHOCTb.

Oco0eHHOCTH U3MEHEHHS aTOMHBIX
XapaKTEPUCTHUK JIEMEHTOB B IEPHOIUICCKOM
cucreMme. BiusHHIE 37I€KTPOOTPHUIIATEIEHOCTH
3JIEMEHTOB Ha KHCIIOTHO -OCHOBHBIE CBOMCTBA
OKCHIIOB U THAPOKCHIOB /JIek/
4.4 CrpoeHue aToMa U XUMHu4eckas cBsizb /I1p/ 0,5 VYK-1.3 JI1.1J12.1J1
3.1

013233




4.5

OCHOBHBIE THUITBI XUMUYECKOM CBA3MU:
KOBaJICHTHAsI, NOHHA,

MeTalyeckas. MexaHu3M o0pa3oBaHus
KOBaJICHTHOH cBs31.OCHOBHBIC XapaKTEPUCTHKH
KOBAJICHTHOM XUMHUU€ECKOH cBsi3u. CTpyKTypa
MOJIEKYJ KaK CIeACTBUE IPUPOIbI JIEKTPOHHOTO
CTpOeHMs aToMOB. [ MOpHAM3aIis aTOMHBIX
opOuTaneii npu 00pa30BaHUU XMMUYECKON

0,5

VK-1.3

JI1.1J12.1J1
3.1
213233

4.6

VYenosust 06pa3oBaHusi HOHHOW XHMHUYECKOM
cBs3U. CTeneHb HOHHOCTH CBSIXU. DHEPrust
HOHHOW KpUCTAJIIMYECKON pemeTku. OTinuue
MOHHOM XMMHUYECKOM CBSI3U OT KOBAJIEHTHOM:
HEHANpPaBJIEHHOCTh, HEHACHIIIIAEMOCTh HOHHON
cBs3u. [Ipupona MeXMONEeKyIIpHOe
B3anMozeiicteue. Bogopomuas cBs3b /Ilp/

0,5

VK-1.3

JI1.1J12.1J1
3.1
019233

4.7

[IpopaboTka IEKIOHHOTO MaTepHaa.
CaMocTosATeIbHOE N3yUEHUE JIUTEPATYPHI.
BrimonHenue goMmamHux — 3aganuil. [logroroska
K IIpaKTu4eckomy 3anstuto /Cp/

28

VK-1.3

JI1.1J12.171
3.1
019233

Paznen 5.
OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE

5.1

CreneHp OKHCICHUS 3JIeMEeHTOB. [Ipupona
OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHBIX MPOIIECCOB.
IIpocTie u cI0KHBIC BEIIECTBA B KAYSCTBE
OKHCIIMTEIIeH U BoccTaHOBUTENCH. OCHOBHEBIC
THIIBI OKHACIUTENHHO-BOCCTAHOBUTEILHEBIX
peaxmmii. akTOpHI, BIMIONINE HA XapaKTep
MPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii: KOHIICHTPALXs PearcHTOB,
TeMIieparypa, KUCIOTHOCTb cpenbl (pH).
OKHUCIIUTENHHO- BOCCTAaHOBHUTEIbHBIM

0,5

VK-1.3

JI1.1J12.171
3.1
019233

5.2

OO6mas xapakTepucTrka 3eMeHToB VIIA
TpyMIIBI - TasioreHoB. HaxoxxaeHue B npupose,
MOJTy4eHUE U IPUMEHEHHUE rajjoreHoB. CTeneHu
OKHCJICHHS. XUMHUYECKHE CBOICTBA I'aJIOT€HOB.
["anmoreHoBOAOPOIBI, UX MOJyYCHHUE U CBOIICTBA.
Kucnopozaconepskamniue KUCIOTHI U COITH
raJoreHoB U UX cBoiicTsa /JIex/

0,4

VK-1.3

JI1.1J12.1)1
3.1
2313233

53

O6u1ast xapakTepuCTHKa 3J1eMeHTOB VIA rpymmst
- XajpKoreHoB. HaxoxaeHue B mpupo/ie.
Cynbduanbie pynsl MeTauioB. CBOHCTBA CEPBI.
XuMHUYECKUE CBOWCTBA CEPOBOOPOIA U
cynbGuaoB. OKCHIBI CEpBI,
KHCIIOPOICOepIKAIIIe KUCIOTHI cepbl. CepHast
KHcoTa U ee conn /Jlex/

0,4

VK-1.3

JI1.1J12.1J1
3.1
2313233

54

O611ast XapaKTepUCTHKA 3JIEMEHTOB VA TpYIIIHL.
Aszort. CterreHr oKHCICHHS. XUMHYECKHUE
CBOMCTBa a30Ta. AMMHUAK, TIOTy4eHHE U
cBoiictBa. Conu ammonust. Kucnoponnsie
COeIMHEHN a30Ta. A30THAs KHUCIOTA U €€ COJIH.
docdop. Haxoxnenue B npupone. OCHOBHbBIE
Momudukanuu. OKCUAbl 1 KucioTel. CyppMa u
BUCMYT. HaxoxieHue B mpupoze, NodyueHue u
npuMeHerne. OKCHIBI ¥ THAPOKCHIBL. Comu
CypbMBbI 1 BUCMYTa /JIex/

0,4

VK-1.3

JI1.1J12.1J1
3.1
2313233

5.5

O61mas xapakrepuctuka sneMeHToB [VA
rpynmsl. Yriaepoa. OCHOBHbBIE MOAN(DHKALHH.
Oxkcuppl yriiepoaa. YroipHas kuciora. Kpemunii
u repmanuii. Haxoxxaenue B npupoze.
ITonyuenue u npumenenue. CoiicTBa
coeMHeHuH kpeMHUA U repmanus. OI0Bo U
cBuHel. HaxoxneHne B mpupoe, MolydeHne 1
npruMeHeHne. CBONCTBA 0JI0Ba M CBUHIIA.
Oxcuapl u runpokcnabl. Cony 010Ba M CBUHIA

0,4

VK-1.3

JI1.1J12.1J1
3.1
213233




5.6 O6mmas xapakrepuctrka sneMenTon [IIA 0,4 YK-1.3 JIT.JI2.1J1
rpynnsl. Haxoxnenue B npupone. [lonydenue, 31
IpUMEHEHHE U CBOMcTBa 31eMeHToB [IIA 2192233
rpymmsl. KHCIIoTHO- OCHOBHEIE CBOICTBa
OKCHIIOB ¥ THAPOKCHAOB. bop, HUTpUI U Kapoug
6opa. Amomunuii. CBOHCTBa U IPUMEHEHHE B

5.7 M3ydeHne OKUCIUTEIBHO BOCCTAHOBUTEIBHBIX 0,4 VK-1.3 JIT.1JI2.1J1
peaxumii /TIp/ 3.1

012233

5.8 N3yueHue cBOWCTB XaibkoreHoB /I1p/ 0,4 YK-1.3 JI1.1J12.1J1

3.1
2192233

5.9 OKHCIUTENBHO BOCCTAHOBUTENIBHBIE PEAKIINU. 0,4 VK-1.3 JIT.1J12.1J1
MeTo/p! COCTaBICHHS OKUCIUTEIHHO 3.1
BOCCTAHOBUTEINBHBIX peakuil. XUMUYECKHE 9219233
CBOWCTBA AJIEMEHTOB [MIABHBIX oArpymit /JIex/

5.10 IIpopaboTKa JIEKIIMOHHOTO MaTepuaa. 34 YK-1.3 JIT.JI2.1J1
CaMoCTOSATENbHOE N3yUYEHUE 31
nutepatypbl.IIoAroToBKa K BHINOIHEHHIO 219233
nabopatopHBIX padot. [loaroToBKa K 3amure
nabopaTopHBIX paboT. BrimonHeHNe TOMaNIHETO
3ananus. I[loAroToBKa K NpakTUYECKUM 3aHATHUSAM
/Cp/

Pa3nes 6. HanpaBiieHue OKHCIUTEIbHO-
BOCCTAHOBHTEJIBHBIX MPOLECCOB.
KoMIiekcHbIe coeIMHEHUS

6.1 Hamnpasnenue 0,3 VK-1.3 JIT.1JI2.1J1
OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX IIPOIIECCOB 3.1
/JTex/ 21092233

6.2 OmnpezeneHne HaIPaBICHUS OKUCIUTEIBHO- 0,4 YK-1.3 JI1.1J12.1J1
BOCCTAHOBHTENBHBIX peakiuil. OKUCIUTENTbHO- 3.1
BOCCTaHOBHTENIBHEIN moTeHnnain /IIp/ 213233

6.3 Kommekcusie coenuuenus /Jlex/ 0,3 VK-1.3 JILJI2.101

3.1
219233
6.4 N3yueHne KOMIUIEKCHBIX coeamHenuit /I1p/ 0,4 VK-1.3 JIT.1JI2.1J1
3.1
012233

6.5 IIpopaboTKa JIEKIIMOHHOTO MaTepuaa. 30 YK-1.3 JIL.JI2.1J1
CaMoCTOSATENbHOE N3yUYEHUE 3.1
nuTepatypbl.IIoAroToBKa K BHINOIHEHHIO 219233
nabopatopHBIX padot. [loaroToBKa K 3amure
nabopaTtopHbIX paboT. BemoaHeHne qoMamntHero
3ananus /Cp/

Pazgea 7. Xumusa d- u f- sjieMmeHnToB

7.1 Xumust anemenTtoB [IB rpynmsr; 1B rpynmnsr; 0,5 YK-1.3 JI1.1J12.1J1
VIIIB rpynnet; VIIB rpynmnst; VIB rpynnsr; VB 3.1
rpynsl; [VB rpynmnsr; [IIB rpynmner u 2109233
JAHTAHOUIOB; 0030p CBOUCTB f-311€MEHTOB

7.2 N3ydeHnue cBOMCTB METAJIIOB MOATPYMIIBI [IUHKA 0,5 VK-1.3 JIT.1JI2.1J1
Mp/ 3.1

012233

7.3 W3yueHne CBOWCTB METAIOB MOATPYIIIIBI JKese3a 0,5 YK-1.3 JI1.1J12.1J1

Mp/ 3.1
2109233

7.4 M3ydeHnue cBONCTB METAIIIOB MOATPYIIIIBI 0,5 YK-1.3 JIT.1J12.101

maprasna /I1p/ 3.1
012233

7.5 M3yueHne CBOWCTB METANIOB MOJATPYIIIBI XpoMa 0,5 VK-1.3 JI1.1J12.1J1

Mp/ 3.1
219233

7.6 M3ydenue cBONCTB METAJIIOB MOATPYIIIIBI 0,4 YK-1.3 JIT.J12.101

BaHaaus 1 turana /I1p/ 3.1

213233




7.7 [TpopaboTka IEeKIHMOHHOTO MaTepuaa. 2 32 YK-1.3 JIT.JI2.1J1
CaMOoCTOATENbHOE N3yUYEHUE 31
nuTepatypbl.IIoAroToBKa K BHINOIHEHHIO 2192233
nmabopaTopHbIX padot. [ToxroroBka k 3amuTe
Ta00paToOpHBIX paboT. BrinmonHenne qomarixnero
3amanus /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpochl AJil caMOCTOSITEJILHOM MOATOTOBKH K IK3aMeHY (3a4éTy ¢ OlleHKO)

qDOpMaT IIPOBCACHUS 3a4CTa - IMCbMCHHAs pa60Ta.

Tembl, BBIHOCHMBIC Ha 3a4€T:

1. XuMus MeTaios.

a) s- u p-metayuibl. OO0IIast XapaKTePUCTHKA MICTOYHBIX U MEIOYHO3EMENIbHBIX METAJIJIOB, OCPUILIUS, MATHUS, ATFOMHHUS, OJIOBA U
CBUHIIa, BUCMYTa.

0) d-meTamsl. MeTanibl ceMeicTBa kene3a, MeTajluIbl IO PYIII IUHKA, ME/IM, MapraHia, XpoMa, BaHaIusl U THTaHa.

B) OOmast xapakTepucTHKa f-MeTamioB.

2. DneKTpoHHbIE (POPMYITBI AaTOMOB ¥ HOHOB METAJIJIOB, KBAHTOBBIE YHCIIA.

3. Pacuet KoHIIeHTpaluii paCTBOPOB COEAMHEHUH METAJIOB: MOJIAPHOI, MAaCCOBOM J0JIM, HOPMAJIBHOCTH, MOJISIBHOCTH, MOJIBHOM
Jonu. Beruncienne KOHIIEHTpanuii HOHOB, ONPE/ICJICHHE CTETIEHH UCCOMAINN 1 N30TOHHYEeCcKoro ko3 dunuenta Bant-T'odda,
pacueT TeMInepaTryphl KUIEHUS U KPUCTAJUIN3AIlIH PaCTBOPOB.

4. Bomopomusrii mokasareins (pH) pacTBOpoB coeMHEHNH MeTaIIOB. [ Haponu3 conelt, 00paTuMBIil 1 HEOOPATHUMBINA THAPOITHU3,
COBMECTHBIH THAPOJIN3, BEIpaKEHHE I KOHCTaHTHI 00paTUMOro ruaponu3a. CMelleHne paBHOBECHS THAPOIIH3a.

5. CrexuomMeTpriecKre pacieTsl 1o (GopMysaM Ul COeTMHEHUH METaJUIOB, PACUCTHI [0 YPABHEHUSAM PEAKLUH C ydacTHEM
METaJUIOB M X COCIMHEHHH. 3a/1aun Ha N30BITOK. YUeT BBIXOAA MPOAYKTa. Berumciaenne o0beMa y4acTBYIOIMNX B PEaKIUN
ra3000pa3HbIX BEIIECTB NPH H.y., U IPU TeMIIEpaType U JaBJICHUH, OTIINYAIOUIUXCS OT HOPMaJIbHBIX.

6. Pacuer sHTaNbIMM peaknuii ¢ y4acTHEM METAJUIOB U UX COSAWHEHUH, M SHTANIBIINH POLIECCa PACTBOPEHHUS COJEH.
OmnpeneneHus U3MEHEHUS TeMIIEpaTyphl pacTBOpPa B pe3yNbTaTe pacTBOPEHHS COJH.

7. Ucnone3oBanue npuniuna Jle [larense quis onpeneneHns CMEIECHNs paBHOBECHS 0OPAaTHMBIX PEAKIUH C y9aCTHEM METaJIOB
U UX COCIMHEHUH. pacyeT PABHOBECHBIX KOHLICHTPALIUi.

8. OKHCITUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIHH C YIACTHEM METAJIJIOB U MX COCIUHCHUN. MeTo 3JIeKTpOHHOTO Oananca. Meton
3NIEKTPOHHO-NOHHBIX TTOJIypEaKIUH ISl pEakLi B pacTBOpax.

9. Onpenenenne HapaBIeHUs] OKUCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEaKIMi MPH CTAaHIAPTHBIX YCIOBUSIX HA OCHOBE BBIYMCICHHUS
OJIC peakuuii. Beraucienne crannaptaoit 3/1C rarpBaHHYECKOTO 3JEMEHTA U COCTaBJICHIE YpaBHEHHUS TOKOOOpa3yromen
peaknuu. YpaBHenue HepHcra.

10. KomrekcHble coeanHeHUsI MeTauioB. HoMeHKIaTypa KOMITIIEKCHBIX COeTMHEHUH. XUMHUYIecKas CBA3b B KOMIUICKCAX, THI
THOpUIN3aMU aTOMHBIX OpOUTaIelt KOMIUIEKCOO0pa30BaTelIsi M TeOMETpHIECKasl CTPyKTypa KoMIuiekca. Peaknnu nmomydeHus
KOMIUIEKCHBIX COETMHEHUI U PeakLMH C y4yacTHEeM KOMILJIEKCHBIX COeAMHEHUH. J{ucconuarius KOMIJIEKCHBIX COSANHEHUH B
BOJHBIX PacTBOPAX, BBIPAXKEHHE I KOHCTAHTHI HECTOWKOCTH.

5.2. Ilepeyenb padoT, BHINOJIHAEMBIX 110 AUCHMILIMHE (Moaya10, npakTuke, HUP) - 3cce, pedpepathl, npakTHUecKue u
pacuyeTHo-rpaduveckne padtoThbl. KYDCOBbIE PAGOTHI, MPOEKTHI U ID.

®DopMBI TEKYIIET0 KOHTPOJIS YCIICBAEMOCTH O0YYAFOIIMXCSI IO JTUCIIUTLINHE:
- ITo paznmeny 1 — nomamrHee 3aganue
- Ilo pa3zneny 2 — nomaiuHee 3aaHue
- ITo paznmeny 3 — nomaiHee 3aJaHue
- ITo pa3zneny 4 — nomaiHee 3agaHue
- Ilo paszneny 5 — nomaiuHee 3agaHue
- Ilo pa3zneny 6 — nomaiHee 3aaHue
- Ilo paznmeny 7 — nomaiuHee 3aaHue

5.3. OueHo4Hble MaTepHaJIbl, HCIOJIb3yeMble JJIfl IK3aMeHa (onucanue OMJI1eTOB, TECTOB U T.I1.)

9K3aMEH He NPEeSyCMOTPEH

5.4. MeToauka olleHKH OCBOEHHUS JUCHMILIMHBI (MoayJisi, npakTuxku. HUP)

HIKAJIA OHEHUBAHUA JOMAIIHUX 3AJAHUU:

OrieHka "3auTeHo" - 3a1aHHS BBIIIOJHEHBI MIOJHOCTBIO, 33/1a41 peliaeT BEPHO, 3HAET OCHOBHbIE ()OPMYJIbI U 3aKOHBI.

OueHka "He 3a4TeHO" - 33/1aHUS BBINIOJHEHBI HE B IIOJITHOM 00beMe, IOIYIIECHBI OIIMOKY B PELICHHH 3aa4 H 3HAHHSI OCHOBHBIX
(GhOpMYIT U 3aKOHOB.

IIIKAJIA OLIEHUBAHUS [TIPOMEXY TOYHOM ATTECTALMMU:

«OTIIMYHOY» — CTYACHT MOKA3bIBACT NIIYOOKHE, HCUCPIBIBAIOIIIE 3HAHNSA B 00beMe NPOMICHHOI NPOrpaMMBbl, YBEPEHHO ACHCTBYeT
10 IPUMEHEHUIO MOJTY4YEHHBIX 3HaHUH Ha IPaKTHUKE, TPAMOTHO M JIOTHYECKH CTPOWHO M3JIaracT MaTepHall IpH OTBETE, yMeeT
(OpMyIHpOBaTh BEIBOJBI U3 H3JI0KEHHOTO TEOPETHYESCKOTO MaTepyrala, 3HaeT JOIOJHUTEIFHO PEKOMEHIOBAHHYIO JIUTEPATypPYy;
«XOPOIIIO» — CTYJICHT ITOKa3bIBAET TBEP/bIC M JOCTATOYHO MOJHbIC 3HAHUS B 00beMe NPOHAEHHOI MPOrpaMMBl, JI0ITyCKaeT
HE3HAYHTEIbHBIC OMIMOKHU MPU OCBEIICHUH 3aJaHHBIX BOIIPOCOB, NIPABHIILHO ACHCTBYET O MPUMEHEHHIO 3HaHHH Ha MPaKTHKE,
YETKO M3JIaraeT MaTepHa;

«yZOBIIETBOPUTEIILHO» — CTYACHT MOKA3bIBACT 3HAHUSI B 00beMe IPOIICHHOM NPOrpaMMBbI, OTBETHI H3JIaraeT XOTs U C OIIUOKaMH,
HO YBEPEHHO MCIPaBISIEMBIMH MOCIIE JOIOJHUTENBEHBIX M HABOASIIMX BOIPOCOB, MPABHIBHO JCHCTBYET 110 MPUMCHEHHIO 3HAHUI




Ha NPaKTHKE;
«HEYJOBIICTBOPUTEIEHO» — CTYJCHT AOIyCKaeT rpyOble OUIMOKH B OTBETE, HE IOHMMAET CYI[HOCTH U3JIaraeMoro Bonpoca, He
yMeeT NPUMEHATh 3HAHUS Ha MIPAKTHKE, TaeT HETIOIHBIC OTBETHI HA AOTOIHUTEIbHBIC U HABOSIIIE BOIIPOCHI.

6. YA EBHO-METO/JMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PexoMeHniyemas JiuTeparypa

6.1.1. OcHoBHas 1uTEpaTypa

ABTODHI, 3arnaBue bubnuoreka W3narenscTBO, rog
JI1.1 | Tabpuemsu O.C. Xumus i npodeccuii u DNEeKTPOHHBIN KaTajaor Mocksa UL "Akanemus",
crenuanbHOCTER 2013
TEXHUYECKOTO TPOQIIIS:

6.1.2. lonoJHUTEeIbHASA JINTEPATYPA

ABTODBHI, 3ariaBue Bubmmoreka W3narenbcTBO, TOA

JI2.1 | I'munka HJI. ['muaka | OOmias xumus : yayeOHOE OJeKTPOHHBIN KaTaior Mocksa KPOHVYC, 2010
HIT. nocobue

6.1.3. Meroanueckue pa3padoTku

ABTODBI, 3araBue Bubmmoreka W3narenbcTBO, TOA
JI3.1 | Xaxanuna T.H. AHanuTH4ecKasi XUMus : ONEKTPOHHBIN KaTajaor Mocksa FOpaiit; Beiciiee
Xaxanuna T.1., yaeOHOe mocodue obpazosanmue, 2010

Huxwnruna H.T.

6.2. IlepeyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn « AHTepHET»

21 Hayunas snexrponnas 6ubnmoreka https://elibrary.ru | https://elibrary.ru

22 OnexrponHas budbanoreka MUCuC http://lib.misis.ru

33 OBC YHuBepcuTeTckas OHOIMOTeKa OHIIAH omyaifH http://biblioclub.ru
http://biblioclub.ru

6.3 IlepeyeHb NporpaMMHOro odecne4eHust

I1.1 Microsoft Office

I1.2 Microsoft Teams

6.4. Hepeqeﬂb HH(l)OpMaIIHOHHbIX CIIpaBOYHLBIX CUCTEM U npotbeccnouam,m,lx 0a3 JAHHBIX

.1 Hayunas snexrponnas 6ubnuoreka https://elibrary.ru

n.2 OnexrponHas oubnuoreka MUCuC http://lib.misis.ru

n.3 OBC YHuBepcuterckas 0ubanoTeka onnaiiH http://biblioclub.ru

n4 Poccuiickas miardhopma oTKpsITOro oopasosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME

Ayn. Haznauenue OcHamenue
25 Xumus KomrmsroTep, NpoeKkTop, 3kpaH, KOMIUIEKT TEMaTHYECKUX
IDE3EHTANWN, JOCTYI K MHTEDHETY
33 Xumus MuHHu-3KCTIpecc-1a00paTopHs TS y4eOHBIX
SKOIIOTUYECKHUX. HICCIIeTOBAHMIMA "Myenka-Y"

8. METOANYECKHUE YKA3AHUWSA JJI5S1 OBYYAIOIIIUXCA

Jucummirza «XHMESD» OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HauYHTeNIbHOr0 00beMa caMOCTOsTeNIbHON paboThl. KauecTBeHHOE
OCBOCHHE JUCIHILTMHBI BO3MOXHO TOJBKO ITPU CUCTEMATHYECKON CaMOCTOSTENIbHON paboTe.

I[Tpy noAroTOBKE K BHIOJIHEHHIO J1A00PAaTOPHOH paboThl TpedyeTcs MpopadoTKa TEOPETUIECKOT0 MaTepraa o TeMe
nabopatopHoOit paboThl, ohopMIICHHE TA0OPATOPHOTO KYpHAJIA I BHECCHHS ITOJYICHHBIX KCIIEPUMEHTAIBHBIX PE3yJIbTaTOB H
BBINIOJIHEHHE JOMAITHEro 3a1aHusl. [Ipy BBIMOJIHEHUH 3THX TPeOOBAHUI CTYACHT NOIyCKACTCs K BBIOJIHCHHUIO J1a00paTOpHO
paboTEL.

3amura 1a60paTopHOil pabOTHI COCTOUT M3 JIBYX YaCTEH: BBITOJIHEHUS TECTOBOIO 3aJaHUS 110 TeMe J1abopaTopHOi paboThI U
Oecelipl ¢ peroaBaTesieM 0 BBIITOJHCHUIO SKCIICPUMEHTAIBHON YaCTH 1a00paTOpHOit paboTHI.

Jomamnsee 3aianue (penieHre 3a1a4 o COOTBETCTBYOLICH TeMe U3 cOOpHHKA 3a/1a4) BBIIOJHACTCS B OTICIBHOM TeTpany. B
KQ)KJIOM CEMECTpe IPEIYCMOTPECHBI TPH IOMAIIHHUX 3aTaHHUs.

Ha xoHTpoJBbHYI0 paboTy BEIHOCUTCS MaTepHal 0 HECKOJIBKUM pasiesiaM JUCLHIUITHHEL. B KaXIoM ceMecTpe nmpeaycMOTPEHb! JBe
KOHTPOJIBHBIX PaOOTEHL.




