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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 | ®usnueckass XUMHS

2.2.2 | HayuHo-uccnemoBartenbckas padbora

2.2.3 | ®usmyueckue OCHOBHI MPOIECCOB INIACTHYECKOH ehOopMaLIui

2.2.4 | Kpucramnodusuka

2.2.5 | Tepmuueckas 06pabOTKa METAIIONPOTYKIIHA

2.2.6 | TloarotoBka K mpoleAype 3alIUThl U poreaypa 3amutsl BKP

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

YK-1: Crioco0eH ocyliecTBISTh HOMCK, KPUTHYECKHIi aHAIN3 M CHHTe3 HHGOpManHuH, yMeHHe aHAJU3HPOBATh NPOLecChl U
CHCTEeMBI C HCIO0JIb30BAHHEM COOTBETCTBYIOLIUX AHATUTHYECKHX, BBIYHCTHTEIbHBIX H IKCIIePUMEHTAIBHBIX METO/I0B,
NMPUMEHSATh CHCTEMHBIH MOAXO0A AJS pellileHls] MOCTABJIeHHBIX 3a1a4

YK-1.3: Bblﬁl/lpaeT ONTHUMAJILHBIH BAPHAHT pelIeHUs 3aa4i ¢ HCNIOJb30BAHUEM COOTBETCTBYIOIIIUX METOA0B

3HaTh:

VYK-1.3-31 ocHOBHBIE MOJ0KEHHSI KOOPIMHAIMOHHON TEOpHUH;

VK-1.3-32 nousTHE 3AEKTPOAHOTO MOTEHIMANIA OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX cucteM U DJIC peakuuy;

YK-1.3-33 0coGeHHOCTH CBOICTB KOMIUIEKCHBIX COSAMHEHUI U UX HOMEHKIIATYPY;

VYK-1.3-34 o0urie 3aKOHOMEPHOCTH MPOTSKAHNS XUMHUIECKAX PEAKINN C YIaCTHEM COCIMHCHUI 2IIEMEHTOB;

VK-1.3-35 ocHOBHBIC CBOMCTBA 3JICMEHTOB U UX COCIMHCHHIA;

VYK-1.3-36 cymHOCTb OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIU;

VYK-1.3-37 ocHOBHBIE 3aKOHBI TEPMOXUMUHU U XUMUYECKON KHHETHKH;

VK-1.3-38 OCHOBHBIE CTEXHUOMETPUIECKUE 3AKOHBIL;

VYK-1.3-39 cBoiicTBa pacTBOPOB HEINEKTPOIUTOB U IEKTPOIUTOB

VK-1.3-310 ocHOBHBIE NOJOKEHUS TEOPUU XUMUYECKON CBA3H;

YK-1.3-311 coBpeMeHHbIE MPEICTABICHHUS O CTPOCHUH aToMa

YMmeTh:

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

VYK-1.3-Y6 cocTaBnaTh ypaBHEHUs] HOHHO-MOJICKYJIAPHBIX PeaKInit

VYK-1.3-Y5 paboTars ¢ XHMHYECKIMH BEIIECTBAMH U 000PYIOBaHHEM;

VYK-1.3-Y1 onpenensth HanpaBieHUE MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiiuii Ha ocHoBaHuu pacueta J/C u
000CHOBBIBATH BEIOOP PEareHTOB IS IIPOBEICHUS XHMHUKO-TEXHOIOTHUECKHX IIPOIECCOB;

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




YK-1.3-Y2 ananu3upoBaTh KHCIOTHO-OCHOBHBIE CBOMCTBA COEIMHEHUH IIEMEHTOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B
[lepuoauueckoii cucreme;

VYK-1.3-Y4 onenuBarh cBoiicTBa p- 1 d-3IIEMEHTOB HAa OCHOBE COBPEMEHHBIX TPEICTABIICHUN O CTPOCHUN aTOMOB;

Baanern:

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

VK-1.3-B1 BrageTh HaBbIKAMU JIOTHYECKOTO TBOPYECKOTO M CHCTEMHOT'O MBIIIJIEHUS PY U3yYEHUH 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 IIPUTOTOBJICHUS U pacueTa KOHIICHTPalUi TEXHOJIOTHYECKUX PACTBOPOB;

VK-1.3-B5 BnameTs HaBBIKAMH COCTABIICHUS AIEKTPOHHBIX (HOpMyIT 3JieMeHTOB [leproamaeckoii cucTeMsl

4. CTPYKTYPA U COAEP)KXAHUE

Kog HaumenoBanue pasnenoB u tem /Buj 3auatus/ | Cemect | YHaco | Kommere | Jlureparyp | Ilpumeuanue
3aHATH p/ Kype B H- a ML
A 19001 pecypchbl
Pa3gen 1. OcHOBHBIE NOHATHS U 32KOHBI
1.1 XUMHS KaK pa3aell eCTECTBO3HAHUS. 3HAUCHUE 1 0,4 VK-1.3 JIT.1J12.1J1
XUMUH KaK Hay4HOH OCHOBBI MaT€pHUaJOBEICHUS 3.1
U MeTaurypruu. OCHOBHBIE MOHATHS XUMUH - 2192233
MOJIb, aTOMHASI © MOJICKYJISIPHAsI MacChl, CIIOCOOBI
ux onpeneneHnsi. OCHOBHBIE 3aKOHBI XMMHH.
3aKOH COXpaHEHHS MaTepPHU. 3aKOH IIOCTOSHCTBA
coCTaBa. 3aKOH 3KBHBaJIEHTOB /JIek/
1.2 Krnaccel Heopranuueckux coenuuennii /Ilp/ 1 0,4 YK-1.3 JIL.JI2.1J1
3.1
219233
1.3 OCHOBHBIE CTEXMOMETPHUECKHE 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. 3.1
Brimonnenne nomantHux 3aganuil. Iloarotoska k 2192233
MIPAaKTHYECKUM 3aHATHSM, K BBIITOJHEHHUIO U
3amuTe TabopaTopHOi padoThl. IlonroToBka K
KOHTpOJIbHOU pabote /Cp/
Pasnes 2. 3akoHOMEpPHOCTH IPOTEKAHUS
peaxkumii: TEpMOXHMMSI, CKOPOCTH
XMMHYeCKHX Peakluii 1 paBHOBecHe
2.1 OHepreTruka XUMHUECKHX IIpoIieccoB. TemnoBoii 1 0,4 VK-1.3 JI1.1J12.1J1
3¢ ekt peakmn. TepMOXIMAYECKIE YPABHCHHUS. 3.1
CraHaapTHast SHTANBIHS 00pa30BaHUs POCTHIX 2192233
1 CIIOKHBIX XUMHYECKHAX COCANHEHUH. 3aK0oH
I'ecca. OCHOBBI TEPMOXUMHUECKHUX PACUETOB
2.2 Tepmoxummdeckue pacdets /I1p/ 1 0,4 VK-1.3 JI1.1J12.1J1
3.1
313233
2.3 CKOpOCTh XUMUYECKUX peakiuii. PakTophl, 1 0,4 YK-1.3 JIL.JI2.1J1
BIIUSIIOLINE HA CKOPOCTb pEeaKLMid. 3aKOH 3.1
JercTByronmx Macc. OOpaTuMble XUMHYECKHE 21092233
MIpoIecchl. XUMu4eckoe paBHoBecue. CMenenune
XMMHYECKOTo paBHOBecHs. [IpuHumn
Jle-Illarenbe 1 ero 3HaueHUE sl ONTUMU3ALUU
TEXHOJIOTHYECKHX TporneccoB /JIex/
24 Kunernueckue pacuetsl. CMelieHne 1 0,4 VYK-1.3 JI1.1J12.1J1
XuMH4YecKoro paBHoBecws /I1p/ 3.1

013233




2.5 IIpopaboTKa JIEKIIMOHHOTO MaTepuaa. 22 YK-1.3 JIT.JI2.1J1
[ToxroroBka K BHITIOJHEHHIO JTa00OPATOPHBIX 31
pa6ort. [ToAroToBKa K 3a1uTe J1a00paTopHBIX 2122533
pabot. BreimonHeHne moMarraero 3amanus No2.

[ToaroToBKa K MPaKTUUECKUM 3aHITHSIM.
Wzyuenue nurepatypsl /Cp/

Pasnes 3. lucniepcHbie cucrembl. PacTBopbl.
DJIEKTPOJUTHYECKAS TUCCONUALUSA

3.1 Hucnepcubie cuctembl. Kitaccudukanus. O61ue 0,4 YK-1.3 JIT.JI2.1J1
cBoiicTBa pacTBOpoB. CIOCOOBI BBIPaKEHHUS 3.1
KOHIIEHTpanuu. PactBopuMOCTh. 3aBUCUMOCTh 9219233
PacTBOPUMOCTH OT IIPUPOABI PACTBOPUTENS U
PacTBOPEHHOTO BELIECTBA, TEMIIEPATYPHI U
JIaBJIeHUS. 3aKOH paclpeesieHus. DKCTPaKIusl.

PactBOpbI HEINEKTPOIUTOB. 3aKOH Payrs.
Kpuockonms n 30ymuockorust /Jlex/

32 OmnpeneneHne KOHIIGHTPAIUi pacTBopoB. OomIme 0,5 VK-1.3 JIT.1J12.1J1
cBoiCcTBa pacTBOpoB. 3akoH Payns. Onpenenenue 3.1
TEMIIEPATyphl KUMIEHNUS U KPUCTAITU3aLUU 213233
pacTBOpoB HeasekTposuTos /I1p/

33 PactBops! anekTponuToB. Teopust 0,5 YK-1.3 JIT.JI2.1J1
3JEKTPOJIMTHUECKON aucconrannn. CreneHb 3.1
JUCCOIMAIINH, €€ 3aBUCUMOCTb OT TEeMIIEPaTyphl 2109233
1 KOHLICHTPAINH, CIIOCOOBI ONPEeIeIICHHUSI.

CunpHbIe U ciiabble d5eKTpoauTsl. KoHctanta
MEKTPOIUTHICCKOH TUCCONMAIINHN U 3aKOH
pasbasnenns OcTBaibaa s CIa0bIX
3MeKTponTOB /JIek/

34 HonHoe npousBenenne Boabsl. BogopoaHslii 0,4 YK-1.3 JIT.JI2.1J1
nokasarenb. ['naponus coneil. Koncranra u 3.1
CTeNeHb TUAPOIN3a. BiausHue teMnepaTypsl U 219233
KOHIICHTPAIIN! Ha CTETIEHb THPOJIH3A.

CwMenieHne paBHOBECHSI THIPOIIH3A.
CrymneHuaThlil THIPONN3, TONHBIA THAPOIIU3,
COBMECTHBIN THAPOJINA3 COJNIEN Pa3HOU MPUPOIBI

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

pactBopoB. ['mapomms comneit /TIp/ 3.1
313233

3.6 [IpopaboTka IEKIIOHHOTO MaTepHaa. 24 VK-1.3 JIT.1JI2.1J1
[ToaroToBKa K BBITIOJIHEHUIO J1a00PATOPHOM 3.1
pabothL. [ToAroToBKa K 3aImuTe Ja00paTopHOn 212233
paboTel. BeimomHeHne nomantaero 3amaHus Ne3.

[ToxroroBka K MPaKTUYECKUM 3aHATHIM.
[oxnroroBka k KOHTpOJIEHOU padoTe. M3ydeHne
aureparypsl /Cp/

Paznen 4. CTpoeHue aToMa 1 nepuognyecKas
cucrema. XuMH4YecKasi CBA3b H CTPOEHHE
MOJIeKY.JI

4.1 KopmyckymsipHo-BOIHOBBIE CBONHCTBA 0,5 VYK-1.3 JIT.1JI2.1J1
MaTepHaIbHbIX YacTHLl. KBaHTOBO-MeXaHHYecKas 3.1
npupoja aroma. KBaHTOBbIE XapaKTEPUCTUKU 213233
3JIEKTPOHOB. ATOMHBIE OPOUTAIIN. DIEKTPOHHBIE
YPOBHH U TTOJypOBHH. MHOT03JIEKTPOHHBIE
aromsl. [IpuHnmn MuanMyma sHeprud. [IpuHInn
Maynu. [paBuno Xynna /Jlex/

4.2 DNEKTPOHHOE CTPOCHHUE ATOMOB 3JIEMEHTOB B 0,5 VK-1.3 JIT.1JI2.1J1
3aBHCHMOCTH C UX IOJIOKEHHEM B 3.1
TIEPUOTNIECKON CHCTEME: S-, p-, d-, f-3TIeMeHTHI. 2102 53

CrpyKTypa NEpHOIUYECKON CUCTEMBI SIEMEHTOB!
NEPUOABL, TPy, NoArpynnsl. Ilepuonnueckuit
3akoH J.U. Menneneea /JIex/




4.3 OcCHOBHBIE aTOMHBIE XapaKTEPUCTHKU 0,5 YK-1.3 JIT.JI2.1J1
3JIEMEHTOB: aTOMHBII paguyc, SHEPT U 31
HMOHU3AINH, CPOJICTBO aTOMA K 3JIEKTPOHY, 2192233
OTHOCHTENBHAS 3JIEKTPOOTPHUIATEIFHOCTS.

Oco0eHHOCTH M3MECHEHHS aTOMHBIX

XapaKTepUCTUK HJICMEHTOB B IEPHOANIECKOM

cucreMe. BiusHIE 3IIEKTPOOTPUIIATEIEHOCTH

3JIEMEHTOB Ha KHCIIOTHO -OCHOBHBIE CBOMCTBA

OKCHIIOB U THAPOKCHIOB /JIek/

4.4 CrpoeHue aTomMa U XUMHU4eckas cBsizb /I1p/ 0,5 VYK-1.3 JI1.1J12.1J1
3.1
219233

4.5 OCHOBHBIE THITHI XHMHYECKOH CBA3HU: 0,5 VK-1.3 JI1.1J12.1J1
KOBaJICHTHAs1, HOHHAS, 3.1
MeTajundeckas. MexaHu3M o0pa3oBaHUsA 219233
KOBaJICHTHO! CBs13U.OCHOBHEIE XapaKTCPUCTHKU
KOBQJIEHTHOW XUMHUUECKO# cBsi3u. CTpyKTypa
MOJIEKYJ KaK CIICACTBUE TPHPOJBI SICKTPOHHOTO
cTpoeHHs aToMOB. [ MOpuaM3aIist aTOMHBIX
opbOuranei mpu 00pa30BaHUN XUMHUICCKOH

4.6 YcnoBust 00pa3oBaHUS HOHHOW XUMHUYECKOH 0,5 VK-1.3 JIT.1JI2.1J1
cBs3U. CTeneHb HOHHOCTH CBSIXU. DHEPrust 3.1
HMOHHOW KpHCTalINueckol pemretku. Otnngue 2109233
HOHHOW XMMHMYECKOM CBSI3U OT KOBaJIEHTHOM:

HEHAIPaBJICHHOCTbh, HEHACHIIIIAeMOCTh HOHHON
cBs13u. [Iprpoaa MeXMONEKYIIpHOE
B3aumoeiicteue. Bomoposnas cesi3s /I1p/

4.7 IIpopaboTKa JIEKIIMOHHOTO MaTepuaa. 28 YK-1.3 JIT.JI2.1J1
CaMOCTOSATENbHOE N3YUEHHUE JIUTEPATYPHI. 3.1
Brinmonnenue qomamHux — 3aganuii. [logroroska 2109233
K IIpakTraeckomy 3auaruto /Cp/

Pa3zgea 5.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE

5.1 CremneHb OKHCIeHUs dNeMeHToB. [Ipupona 0,5 YK-1.3 JIT.JI2.1J1
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX IIPOLIECCOB. 3.1
IIpocThle 1 cnoXKHBIE BELIECTBA B KAUECTBE 9219233
OKHCIHUTENIeH U BoccTaHOBUTeNeH. OCHOBHBIE
THUTBI OKHCITHTEIEHO-BOCCTAHOBUTEIHHBIX
peakuuii. @axkToOphl, BIUAOLIUE HA XapaKTep
MIPOTEKAHUS OKHUCIIUTEIEHO-BOCCTAHOBHTEITHHBIX
peaKImii: KOHIICHTPALXs PearcHTOB,

TeMIleparypa, KUCIOTHOCTh cpebl (pH).
OKHCIUTENFHO- BOCCTAHOBUTEIBHBII

5.2 O61mas xapakrepucTrka sneMeHToB VIIA 0,4 YK-1.3 JIT.JI2.1J1
TpyMIIBI - TasioreHoB. HaxoxxaeHue B npupose, 3.1
MOJIy4€HUE U IPUMEHEHHE ranoreHoB. CteneHu 213233
OKUCJICHUs. XUMUYECKUE CBOMCTBA I'aJIOTEHOB.

I"anoreHOBOIOPOIBI, HX MMOTyYCHHE U CBOICTBA.
Kucnopoaconep:xariye KUCIOTHI U COIH
TaJIOTCHOB M UX cBoiicTBa /JIex/

53 OO0m1as xapakTepuCcTHKa 3JIeMeHTOB VIA rpymmbt 0,4 VK-1.3 JIT.1J12.1J1
- XxanmpKoreHoB. Haxoxenue B mpupoze. 3.1
Cynbdunnsie pynsr MeTauioB. CBOHCTBA CEpHI. 213233

XUMHUUeCcKHe CBOMCTBA CEpOBOOPOA U
cynbhunoB. OKCHUABI CEpHI,
KHCJIOPOACOAEepIKAIIIE KACIOTH cepbl. CepHast
KUCJIOTAa U ee coiu /Jlex/




5.4 OO61mas XxapakTepUCTUKa DJIEMEHTOB VA TPYIIIIHI. 0,4 YK-1.3 JIT.JI2.1J1
A30T. CTeneHn OKUCIEHNs. XUMUYECKUE 31
CBOMCTBa a30Ta. AMMHUAK, TIOITy4eHHE U 2192233
cBoiictBa. Conu ammonust. Kucnoponnsie
COeIMHEHUs a30Ta. A30THas KHCIIOTa U €€ COJIH.
docdop. Haxoxnenue B npupone. OCHOBHbIE
Mo ukanuu. Oxenabl 1 kucnotel. CypbMa 1
BucMyT. Haxoxxnenue B mpupoze, nosryuyeHue u
npumMeneHne. OKcuas! ¥ THApoKcHabl. Comn
CypbMBbI 1 BUCMYTa /JIex/

5.5 O61mas xapakrepuctuka sneMeHToB [VA 0,4 YK-1.3 JIT.JI2.1J1
rpymmsl. Yriepon. OCHOBHBIC MOAU(DHUKAITIH. 3.1
Oxcuzel yriaepona. YroiabHas kucnota. Kpemuuit 2192233
u repmannid. Haxoxaenue B mpupoze.

ITonyuenue u npumenenue. CoiicTBa
COeMHeHUH kpeMHUA U repmanus. O0BO U
cBuHel. HaxoxneHne B mpupoe, MolydeHne 1
npruMeHeHne. CBONCTBA 0JI0Ba M CBUHIIA.
Oxcuapl n runpokcnabl. Cony 010Ba M CBUHIA

5.6 O61mas xapakrepuctuka snemenTon [1IA 0,4 YK-1.3 JIT.JI2.1J1
rpynnsl. Haxoxnenue B npupone. [lonyuenue, 3.1
NPUMEHEHHE U CBOMCTBaA AneMeHToB [ITA 213233
rpynmsl. KHcioTHO- OCHOBHEIE CBOICTBa
OKCHJIOB W THIPOKCHI0B. bop, HuTpnza n xapoun
6opa. Amomunuii. CBOHCTBa U IPUMEHEHHE B

5.7 N3ydeHne OKUCIUTEIBHO BOCCTAHOBUTEIBHBIX 0,4 VK-1.3 JIT.1JI2.1J1
peaxumii /TIp/ 3.1

313233

5.8 W3yueHue cBOWCTB XaibkoreHoB /I1p/ 0,4 VYK-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
BOCCTAHOBHTENBHBIX peakiuil. XuMuueckue 219233
CBOMCTBA JIEMEHTOB ITIABHBIX HOATpyHI /JIek/

5.10 IIpopaboTKa JIEKIIMOHHOTO MaTepuaa. 34 YK-1.3 JIL.JI2.1J1
CaMocCTOSATENbHOE N3yUYEHUE 3.1
mutepaTypbl.IloAroToBKa K BBIIOJIHEHUIO 213233
naboparopHbix padot. [ToaroToBka k 3ammuTe
7Ta00paTOpHBIX paboT. BrinmonHenne qomarixnero
3ananus. IloAroToBKa K MpaKTUYECKUM 3aHATHSAM
/Cp/

Pasnes 6. HanpagiieHue OKHCIUTENbHO-
BOCCTAHOBHMTEJIBHBIX MPOLECCOB.
KoMIiekcHbIe coeMHEHUS

6.1 Hamnpagsnenue 0,3 YK-1.3 JI1.1J12.1J1
OKHCJINTEIHHO-BOCCTAHOBHUTEIBHBIX ITPOIIECCOB 3.1
/JTex/ 219233

6.2 OnpeneneHye HaIpPaBICHUs] OKUCIUTENBHO- 0,4 VYK-1.3 JIT.1JI2.1J1
BOCCTAHOBHTENBHBIX peakiuil. OKUCIUTENTbHO- 3.1
BOCCTaHOBHTENBHEIN moTeHnnain /IIp/ 213233

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

3.1
2109233
6.4 W3yueHne KOMIUIEKCHBIX coeamHenuit /I1p/ 0,4 VK-1.3 JIT.1JI2.1J1
3.1
313233

6.5 IIpopaboTKa JIEKIIMOHHOTO MaTepuaa. 30 YK-1.3 JIT.JI2.1J1
CaMoCTOATENbHOE N3yUYEHUE 31
nuTepatypbl.IIoAroToBKa K BHINOIHEHHIO 219233

71abopaTopHBIX paboT. [ToAroToBKa K 3atmTe
7TabopaTopHBIX paboT. BeIMoTHEHHE JOMAIITHETO
3amanus /Cp/

Pazagea 7. Xumusa d- u f- sjiemenToB




7.1 Xumust anemenTtoB [IB rpynmsr; 1B rpynmnsr; 2 0,5 VYK-1.3 JI1.1J12.1J1
VIIIB rpynner; VIIB rpynmnst; VIB rpynnsr; VB 31
rpynsl; [VB rpynmnsr; IIIB rpynmner n 2192233
JIAaHTaHOWIOB; 0030p CBOICTB f-31eMEHTOB
7.2 N3ydeHnne cBOMCTB METAJIIOB MOATPYIIIBI [IUHKA 2 0,5 VK-1.3 JIT.1JI2.1J1
/Mp/ 3.1
313233
7.3 Nzydenune cBOMCTB METaNIOB MOATPYIIIIHI JKeIe3a 2 0,5 YK-1.3 JIT.JI2.1J1
Mp/ 3.1
219233
7.4 M3ydenue cBONCTB METAIIIOB MOATPYIIIIBI 2 0,5 VK-1.3 JIT.1JI2.1J1
maprasna /I1p/ 3.1
313233
7.5 N3ydenune cBOMCTB METaNIOB MOATPYIIIIEI XpoMa 2 0,5 YK-1.3 JIT.JI2.1J1
Mp/ 3.1
313233
7.6 M3ydeHnue cBONCTB METAJIIOB MOATPYIIIIBI 2 0,4 VK-1.3 JIT.1JI2.1J1
BaHaaus 1 turana /I1p/ 3.1
2109233
7.7 [IpopaboTka TEeKIMOHHOTO MaTepuaa. 2 32 YK-1.3 JIT.JI2.1J1
CamMocTosTenbHOe U3yueHue 3.1
sutepaTypbl.IloAroToBKa K BBIIOJIHEHUIO 213233
naboparopHbix padot. [ToaroToBka k 3ammuTe
Ta00paToOpHBIX paboT. BrinmonHenne qomarixnero
3amanus /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpocsl AJisl caMOCTOSITEJILHOM MOATOTOBKH K IK3aMeHY (3a4éTy ¢ OlleHKO)

dopmar npoBeeHuUs 3a4eTa - MICbMeHHas paboTa.

Tempbl, BBIHOCUMBIC Ha 3a4ET:

1. XuMus MeTaios.

a) s- u p-metayuibl. OO0IIast XapaKTePUCTHKA MISTOYHBIX U MEIOYHO3EMENIbHBIX METAJIJIOB, OCPUILINS, MATHUS, ATFOMHHUS, OJIOBA U
CBUHIIA, BUCMYTA.

0) d-metamer. MeTamsl ceMelcTBa JKele3a, MeTaJIBl TIOATPYII IMHKA, MEIH, MapraHIla, XpoMa, BaHaIisI 1 TUTAHA.

B) O0uias xapakTepucTuka f-Meraios.

2. DneKTpoHHBIE (POPMYIIBI aTOMOB U HOHOB METAJIOB, KBAHTOBBIE YHCIIA.

3. Pacuet KoHIIeHTpaluii paCTBOPOB COSAMHEHUH METAJIOB: MOJIAPHOM, MAaCCOBOM J0JIM, HOPMAJIBHOCTH, MOJISIIBHOCTH, MOJIBHOM
nor. Beraucnenne KOHIEHTpannii HOHOB, OIIpeelICHHE CTETICHH JUCCOIMAIIII U M30TOHHIecKoro koadduunenta Bant-T'odda,
pacueT TeMInepaTryphl KUIEHUS U KPUCTAJUIN3AIlMH PaCTBOPOB.

4. Bomopousiii mokaszarteins (pH) pacTBOPOB COeMHEHHH METaII0B. [ Haponu3 coneil, 00paTuMblil 1 HEOOPATUMBINA THIPOJIU3,
COBMECTHBIH THAPOIN3, BEIPaKEHHE IJIs1 KOHCTaHTH 00paTHMOro Tuapou3a. CMeieHne paBHOBECHS THAPOIIH3A.

5. CrexuoMeTpHu4eckue pacueTsl 1o (GopMysaM Juis COeTUHEHHI METaJUIOB, PACUEThI [0 YPABHEHHUSIM PEAKLHUHA C yuacTHEM
METAJIOB M HX COCTUHEHUH. 3a1aui Ha M30BITOK. YUeT BHIX0/a MPOayKTa. Brruncienne o0beMa y4acTBYOIINX B PEaKIIUN
ra3000pa3HbIX BEIECTB MPH H.Y., M IPU TEMIIEpAType 1 AaBIECHUH, OTIUYAIOMINXCS OT HOPMaTbHBIX.

6. Pacuer sHTaNBIMN peakluii ¢ y9acTHEM METAJUIOB U X COSAWHCHHM, M SHTAIBIINH MPOIecca PACTBOPSHHS COJICH.
OmnpeneneHrss U3MEHEHUS TEMIIEPATyphl PACTBOPA B PE3yNIbTaTe pACTBOPEHUS COITH.

7. UcnonszoBanue npuniuna Jle [arense quis onpeneneHns: cMEIeHNs] paBHOBECHST 00paTUMBIX PEaKLUi C yUaCTHEM METaJJIOB
1 MIX COCIMHCHHH. pacueT PaBHOBECHBIX KOHIICHTPAIIHH.

8. OKHCITUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIHH C YIACTHEM METAJIJIOB U MX COCIUHECHUN. MeTo 3JIeKTPOHHOTO Oananca. Meton
AIIEKTPOHHO-HOHHBIX TONTypeaKInil [UId peakuii B pacTBOPax.

9. OHpeI[CHCHI/IC HanpaBJICHUA OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ Ipy CTaHAAPTHBIX YCJIOBUAX Ha OCHOBE BBIYMCIICHUA
O/I1C peakuuii. Beruncnenne crangaptaoit 3/1C ranbBaHHYECKOTO JIEMEHTa U COCTABJICHHE YPaBHEHHUS TOKOOOpasyoIiei
peakuuu. YpaBHenue HepHcera.

10. KommiexcHele coequHeHUS MeTa/IoB. HoMeHKIaTypa KOMITIIEKCHBIX COeIMHEHU. XUMUUecKas CBsI3b B KOMITIEKCaX, THII
THOPHUIM3AINY aTOMHBIX OpOUTalell KOMIUIEKCOOOpa3oBaTels H TeOMeTpUIecKas CTPYKTypa KOMIUIeKca. Peakiim moxydeHus
KOMIIJICKCHBIX COGI[I/IHGHI/Iﬁ 1 pCaKIU C YUaCTUEM KOMITJICKCHBIX COGI[I/IHGHI/Iﬁ. }Inccounauym KOMIIJICKCHBIX COGI[I/IHGHI/Iﬁ B
BOIIHBIX PacTBOpaX, BRIPAYKCHUE TSI KOHCTAHTHI HECTOWKOCTH.

5.2. llepeyeHn padoT, BHINOJTHSEMBIX IO AMCHUILINHE (Moayai0, npakTuke, HUP) - 3cce, pepepaThl, NpakTHYECKHE H
pacuyeTHo-rpaduveckne padtoThbl. KYDCOBbIE PAOOTHI, MPOEKTHI U JID.

®DopMBI TEKYIIETo KOHTPOIS YCIEBAEMOCTH O0YJAFOIIIXCS IO JUCIUTUINHE:
- ITo paznmeny 1 — nomamHee 3aganue
- Ilo pa3zneny 2 — nomaiHee 3aaHue
- ITo paznmeny 3 — momairHee 3aJanue
- ITo paznmeny 4 — nomaiHee 3a7aHue




- ITo pa3nmeny 5 — nomaiHee 3agaHue
- Ilo pa3zneny 6 — nomaiHee 3agaHue
- ITo pa3neny 7 — nomaiHee 3aaHue

5.3. OueHo4Hble MaTepHaJbl, HCIIOJIb3yeMble JJIfl IK3aMeHa (onucanue OMJI1eTOB, TECTOB U T.I1.)

9K3aMEH He NPEeSyCMOTPEH

5.4. MeToauka OLleHKH OCBOCHMS IMCHUILUIMHBI (MoayJs, npakTuku. HUP)

HIKAJIA OHEHUBAHUA JOMAIIHUX 3AJAHUU:

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

OueHka "He 3a4TeHO" - 33/1aHUs BHINIOJHEHBI HE B IIOJITHOM 00beMe, IOIYILCHBI OIIMOKH B PEIICHHH 3aa4 H 3HAHHSI OCHOBHBIX
(bOopMyI U 3aKOHOB.

IIIKAJIA OLIEHUBAHNS ITPOMEXYTOYHON ATTECTALIUN:

«OTIIMYHO» — CTYACHT MOKA3bIBACT NIIYOOKHE, HCUCPIBIBAIOIIIE 3HAHNSA B 00beMe NPOMICHHOM POrpaMMBbl, YBEPEHHO AeHCTBYeT
10 TIPUMEHEHUIO MOJY4YEHHBIX 3HaHUH Ha IPaKTHUKE, TPAMOTHO M JIOTHYECKH CTPOWHO M3JIaracT MaTepHall IpH OTBETE, yMeeT
(OpMyIHpOBaTh BEIBOJBI U3 H3JI0KEHHOTO TEOPETHYESCKOTO MaTepuaa, 3HaeT JOIOJHUTENFHO PEKOMEHIOBAHHYIO JTUTEPATypy;
«XOPOIIIO» — CTY/ICHT ITOKa3bIBAET TBEP/bIC M JOCTATOYHO MOJHbIC 3HAHUS B 00beMe NPOHAEHHOI MPOrpaMMBl, JI0ITyCKaeT
He3Ha4YUTeIbHbIE OMIMOKY IPH OCBEIICHUHN 33/IaHHBIX BOIIPOCOB, MPABUIILHO ACHCTBYET MO NMPUMEHEHHIO 3HAaHWH Ha MPAaKTUKE,
YETKO M3JIaraeT MaTepHall;

«yZOBIIETBOPUTEIILHO» — CTYACHT MIOKA3bIBACT 3HAHUS B 00beMe IPOIICHHOM NPOrpaMMBbI, OTBETHI H3JIaraeT XOTs U C OIIUOKaAMH,
HO YBEPEHHO HCIPaBISIEMBIMH MOCIIE JOIOJHATENBEHBIX H HABOASIIMX BOIIPOCOB, MPABHIBHO JCHCTBYET 10 MPUMEHEHHIO 3HAHUI
Ha MPaKTHKE;

«HEYIOBJIECTBOPHUTEIBHO)» — CTYICHT AOMyCKaeT rpyOble OMMOKH B OTBETE, HE MOHMMAET CYIIHOCTH M3JIaracMoro BoIpoca, He
yMeeT MIPUMEHSTh 3HaHWUS Ha IPAKTHKE, JaeT HEIOIHbIC OTBETHI Ha JOTIONHHUTEIBHBIC U HABOSIINE BOIIPOCHL.

6. YYHAEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PexoMeHn1yemas JiuTeparypa

6.1.1. OcHoBHasl 1uTEpaTypa

ABTODBHI, 3araBue Bubmmoreka W3narenbcTBO, TOA
JI1.1 | Tabpuemnsu O.C. Xumus i npodeccuii u DNEeKTPOHHBIN KaTajaor Mocksa UL "Akanemus",
CHelHaJbHOCTEH 2013

TEXHUYCCKOI'O HpO(I)I/IJ'I?[Z

6.1.2. lonoJIHUTEeIbHASA JINTEPATYPA

ABTODBI, 3armaBue Bubmmoreka WznarenbcTBO, TOA

JI2.1 | I'munka HJI. ['muaka | OOmias xumus : yyeOHOE OJEeKTPOHHBIN KaTajaor Mocksa KPOHVYC, 2010
H.T. nocobue

6.1.3. Meroanueckue pa3padoTku

ABTODHI, 3arnaBue bubnuoreka W3narenscTBo, rog
JI3.1 | Xaxanuna T.H. AHanuTH4ecKasi XuMus : ONEKTPOHHBINA KaTaior Mocksa FOpaiit; Breiciiee
Xaxanuna T.U., ydeOHOe rmocodue obpazoBanue, 2010

Huxutuna H.I.

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu « AHTepHET»

21 Hayunas snextponHas 6ubnuoreka https://elibrary.ru | https://elibrary.ru

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

33 OBC YHuBepcuTeTCKas OUOIMOTEKa OHIIAMH onnaiin http://biblioclub.ru
http://biblioclub.ru

6.3 IlepeyeHb NporpaMMHOro odecne4eHust

IT.1 Microsoft Office

I1.2 Microsoft Teams

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

n.1 Hayunas snexrponHas 6ubnmoreka https://elibrary.ru

n2 OnexrponHas oubaunoreka MUCuC http://lib.misis.ru

n.3 OBC YuauBepcurerckas 6ubimoTeka onnaiia http://biblioclub.ru

n.4 Poccuiickas miardhopma oTKpsITOro oopasosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Ayn. | Hasnauenue | OcHalieHue




25 Xumus KoMnberoTep, mpoekTop, 3KpaH, KOMIUIEKT TEMaTHUYECKUX
[IDE3EHTANNI, JOCTVI K UHTEDHETY

33 Xumus MuHH-3KCTIpecc-1a00paTopHs TS y4eOHBIX
SKOIIOTUYECKHUX. HCCIIeIOBAHMMA "Myenka-Y"

8. METOANYECKHUE YKA3AHUWSA JJI5S1 OBYYAIOIIIUXCA

Jucummirza «XHMHESD» OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HauHTeIbHOT0 00beMa caMOCTOsTeNIbHON paboThl. KauecTBeHHOE
OCBOCHHE JHUCIHILTMHBI BO3MOXKHO TOJBKO ITPU CUCTEMATHYECKON CaMOCTOsITENIbHON paboTe.

ITpy noAroTOBKE K BHIOJIHEHHIO JIA00PAaTOPHOH paboThl TpedyeTcs MpopadoTKa TEOPETUUECKOT0 MaTepraa o TeMe
nabopatopHoOit paboThl, ohopMIIeHHE TA0OPATOPHOTO KYpHAJIA I BHECCHHS ITOJYICHHBIX KCIIEPUMEHTAIBHBIX PE3yIbTaTOB H
BBINIOJIHEHHE JOMAIITHEro 3a1aHusl. [IpH BBIMOJIHEHUH 3THX TPeOOBAaHUI CTYACHT NOIyCKACTCs K BBIOJIHCHHUIO J1a00paToOpHOM
paboTEL.

3amura 1a00paTopHOil paboOTHl COCTOUT M3 ABYX YaCTEeH: BBITOJIHEHUS TECTOBOIO 3aJaHUS 110 TeMe JJabopaTopHOi paboThI U
Oecelipl ¢ peroaBaTesieM 0 BBIITOJHCHUIO SKCIICPUMEHTAIBHON YacTH 1a00paTOpHOit paboTHI.

Jomamsee 3aanue (penieHre 3a1ad o COOTBETCTBYOLIECH TeMe U3 cOOpHHKA 3a/1a4) BBIOJHACTCS B OTICIBHOM TeTpany. B
Ka)KJIOM CEMECTpe IPEIYCMOTPECHBI TPH JIOMAIIHHUX 3aTaHHUs.

Ha xoHTpoJBEHYI0 paboTy BEIHOCUTCS MaTepHal 0 HECKOJIBKUM pasiesiaM JUCIHIUTHHBL. B KaXIoM ceMecTpe mpeaycMOTPEHb! JBe
KOHTPOJIBHBIX PaGOTEL.




