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1. EJIN OCBOEHUSA

1.1|- popmupoBaHTE XHMUIECKOTO MBIIUICHHUS U [IEIOCTHOW CHCTEMBI IPEACTaBICHUI 0 XUMHH U MPOIeccax, 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 MOAT0TOBKE 00y4aI0IIerocs:

2.1.1| AucummnimHa 6a3upyeTcst Ha 3HAHHSIX, TIOJIyYEHHBIX CTYICHTOM IPH W3yYEHUH XMUMHUH B Kypce cpeaHei mKobl. J{is
OCBOCHUSI IMCIMIUINHBI CTYAEHT AOJDKEH BIAJCTh XUMHIECKOW TEPMUHOJIOTHEH; TOHNMATh CMBICII XUMHIECKUX (OPMYIT
1 CHUMBOJIOB, HHIEKCOB X KO (HIINEHTOB B yPaBHEHUAX XUMUUCCKUX PEAKIMI; IMETh IIPEACTaBICHUS 00 OCHOBHBIX
KJIaccax HEOPraHWYeCKUX COCTUHEHHUH; ITOHUMATh Pa3iIMuUe MKy XUMHUUECKHUMHU U (PU3NYECKUMH SIBIICHUAMU; UMETh
MIPEACTaBICHNE 00 AaTOMHO-MOJICKYJIIPHOM YyUESHUH; UIMETh HAaBBIKM PELICHUS MIPOCTEHIIINX pacyeTHBIX 3a/1ad.

2.2 dncuunauHbl (MOIYJI4) U PAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOMH THCHUTLIHHBI (MOIYJIs1) HEOOX0TUMO KAK
npeAlIecTBYIOIEe:

2.2.1| YueOHast mpakTHKa O MOJYYSHHUIO NEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUH

2.2.2| Odusnyeckas XUMUs

2.2.3|IIpousBoacTBeHHAs NPAKTHKA IO MMOJYYEHHUIO NPo(eCcCHOHANBHBIX YMEHUH 1 ONbITa TPO(HEeCCHOHATBHOM JeITeTbHOCTH

2.2.4| ®usznyeckue CBOWCTBA MaTEPHUAIOB

2.2.5|Hay4Ho-nccnenoBaTenbckas padbora

2.2.6|Crnenpanbable CTaad U CILIABbI

2.2.7| ®usnyeckre OCHOBHI MPOLECCOB AehOpMAIHH U pa3pyIICHUS

2.2.8|IloaroroBKa K mMpoLeAype 3alluThl U Mpoleaypa 3amutsl BKP

2.2.9|I1peamumnmoMHas TIpaKTHKA TS BBITIOJHEHHS BBITYCKHON KBaTH()UKATHOHHOW PaOOTHI

2.2.10| dedexTs! KpUCTAIMYECKON pEIETKH

2.2.11| Tepmuyeckast 00pabOTKa METAIONPOYKIIUH

3. PE3YJIBTATBI OBYUYEHNS 11O JUCHUIIJIMHE, COOTHECEHHBIE C @OPMUPYEMBIMHU
KOMIIETEHIIUAMMA

YK-1: Cnioco0eH ocynecTB/ISITh OUCK, KpUTHYECKUH AHAIU3 U CUHTe3 MH(pOpMaluu, yMeHUe aHAJIU3MPOBATH NMPOLECCHI U
CHCTEMBI € HCI0JIb30BAHHEM COOTBETCTBYIOIIMX AHATUTHYECKUX, BBIYMCIANTEIbHBIX H IKCIePHMEHTAJbLHBIX METOI0B,
MPUMEHSATh CHCTEMHBIH IOIXO0/ VISl pellieHHs] MOCTABJEHHBIX 32124

YK-1.3: BoiOupaeT onTUMAJIbHBII BAPMAHT PeLleHUs 32/1a4M C HCI0JIb30BAHHEM COOTBETCTBYIOIIUX METOA0B

3HaTh:

VYK-1.3-31 o0uiue 3aKOHOMEPHOCTH MTPOTEKAHHSI XUMHYECKUX PEAKIHUH C y4aCTHEM COCMHEHNH JJIEMEHTOB;

VK-1.3-32 ocHOBHBIE CBOMCTBA DJIEMEHTOB U UX COEIMHEHNI;

YK-1.3-33 cyIIHOCTh OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIH;

VYK-1.3-34 ocHOBHBIC 3aKOHBI TEPMOXUMHUH U XUMUIECKOW KHHETHK,

VYK-1.3-35 ocHOBHBIE CTEXHOMETPHYECKUE 3aKOHBL;

YK-1.3-36 cBoiicTBa pacTBOPOB HEIIEKTPOJIUTOB U SIEKTPOJIHTOB

YK-1.3-37 0CHOBHBIE TIOJIOKEHUS TEOPUH XUMHUUECKOIl CBSI3H;

OIIK-1: CnocoGen pemiaTh 3aga4u NpodeccHOHANILHOM e TeJbHOCTH, IPUMEHss 3HaHUA (GyHIaMEHTATbHBIX HAYK, METOAbI
MO/eJHPOBAHNS, MATEMATHYECKOr0 AHAJN3a, €CTECTBeHHOHAYYHbIE H 00LeHHKeHEePHbIC 3HAHUS

OIIK-1.1: leMOHCTpUPYET HABBIKH NPUMEHEHHUs (YyHIAMEHTAIBHBIX, ECTECTBEHHOHAYYHBIX U 00IIENHKEHEPHBIX 3HAHMIA
AJI pelleHus 3a1a4 NpogecCHOHAILHOM 1esTeJbHOCTH

3HaTb:

OI1K-1.1-32 noHsATHE 3JIEKTPOTHOTO MOTEHITHANIA OKUCIINTEIHHO-BOCCTAHOBUTENBHBIX cucTeM U DJ]C peakunun

OIIK-1.1-31 ocHOBHBIE TIOJIOKEHUSI KOOPAMHALMOHHON TEOPHHU

YMmeTh:

OIIK-1.1-Y2 aHanu3upoBaTh KUCIOTHO-OCHOBHBIC CBONCTBA COCMHCHU AJIEMEHTOB B 3aBUCHMOCTH OT X ITOJIOKCHHUS B




Ilepuonuueckoil cucteme

OIIK-1.1-Y1 onpenenars HampaBlieHUE MPOTEKAHUS OKHCIUTELHO-BOCCTAHOBUTEILHBIX PEeaKIyidi Ha ocHOBaHUH pacdera DJ[C u
000CHOBBIBATh BEIOOP PEArCHTOB IS IIPOBECHHUS XUMUKO-TEXHOJIOTUICCKUX MPOIIECCOB

YK-1: Cnocoden OCYHIECTBJIATH NMMOUCK, Kpl/ITI/l‘leCKPlﬁ AHAJIM3 U CHHTE3 l/IH(l)OpMaIII/II(I, YMEHUE aHAJTU3UPOBATH NMPOLECCHI U
CHCTEMbI ¢ UCITOJIB30BAHUEM COOTBETCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTECIbHBIX U IKCIICPUMEHTAJbHBIX ME€TO/10B,
NPUMEHATH CHCTEeMHBII moaxoa NJif peleHusd MoCTaBJICHHBIX 3a/1aY

YK-1.3: BoiOGupaeT onTHMAJIbHBIH BAPHAHT pellleHUs 32Ja4H C HCMOJIb30BAHHEM COOTBETCTBYIOLIHUX METO0B

YMmeTh:

VYK-1.3-Y4 coctaBisiTh ypaBHEHHS HOHHO-MOJIEKYJISIPHBIX PEaKIHi

VK-1.3-Y3 paboTaTh ¢ XUMIHYECKAMH BEIIECTBAMH U 000PYIOBaHUEM;

VYK-1.3-¥Y2 onenuBars cBoicTBa p- ¥ d-3JIEMEHTOB Ha OCHOBE COBPEMEHHBIX MPE/ICTABICHUI O CTPOSHUU aTOMOB;

VYK-1.3-Y1 nmporHo3upoBaTh H3MEHEHHE OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX CBOHCTB COCTUHCHHI B 3aBUCIMOCTH OT CTCTICHH
OKHCIICHHS JJIEMEHTOB;

VYK-1.3-VY5 cocTaBnsaTh ypaBHEHHUS OKHCIUTEIILHO-BOCCTAHOBUTENBHBIX peakiuii (OBP) u mporHo3upoBarth MoBeAcHHE
HeopraHuyeckux coegunHennii B OBP

Baaagern:

VYK-1.3-B1 Bnagets HaBbIKaM¥ MPUTOTOBIICHUS U pacueTa KOHIIEHTPALUil TEXHOJIOTHUECKUX PacTBOPOB;

VK-1.3-B2 BJIAJICTb HABbIKAMU BBIITOJIHCHUSA OCHOBHBIX CTCXUOMCETPHUICCKUX PACUCTOB;

VK-1.3-B3 Bnaners HaBbIKaMH COCTABJICHUS DJIEKTPOHHBIX (OPMYJI A1eMeHTOB [lepruoauyeckoii cucTeMsl

OIIK-1: Cnoco0eH pemiath 3aa4u Npo(ecCHOHAIBHOM e TeJIbHOCTH, IPMMeHsAs 3HAHUA (yHAAMEeHTAJbHBIX HAYK, MeTObI
MO/eJIMPOBAHHUSI, MATEeMAaTHYECKOI0 AHAJIN3a, €CTeCTBEHHOHAYYHbIE U 001 eHHKeHepPH ble 3HAHHS

OIIK-1.1: /leMoHCTpHpYeT HABBIKH NPUMeHeHHs (yHIaMeHTAJIbHBIX, €CTeCTBEHHOHAYYHbBIX U 00LIeMHKeHEPHBIX 3HAHMIA
JJISl pellleHus 3a1a4 NpoeccuOHAILHON e TeJbHOCTH

Baagern:

OIIK-1.1-B1 HaBBIKAMH JTIOTHYECKOTO TBOPUYECKOTO M CUCTEMHOT'O MBIIJICHUS NIPU U3YYSHUU CBOHCTB 3JIEMEHTOB U HX COSANHEHUN

OIIK-1.1-B2 HaBBIKaMH OIIEHKH ONTHMAJIBHBIX ITAPAMETPOB IPOBEICHUS XUMHUICCKAX PEAKINN C YIaCTHEM DJICMEHTOB U MX
COEJIMHEHUH

4. CTPYKTYPA U COOEPKAHUE

Kon HaumeHnoBanue pazaenos u TeM /Buj 3ansatus/ | Cemectp /| Hacos | Komneren- | JIuteparypa | IIpumeuanue
3aHATHA Kype 197071 H 3.
pecypchbl
Paznen 1. OcHOBHBIC MOHATHSA U 3aKOHBI XUMHUH
1.1 XuMust Kak pasJiell eCTECTBO3HAHMS. 3HAaUCHHE 1 2 YK-1.3  |JI1.1J12.1J13.1
XUMUH KaK HAyYHOW OCHOBBI MaTepUaIOBEACHUS U OIlK-1.1 213233

Metautyprud. OCHOBHbIE TIOHSITUSI XUMHUH - MOJTb,
aTOMHAsI ¥ MOJICKYJISIpHAsi MACChI, CITOCOOBI UX
onpeneneHus. OCHOBHBIC 3aKOHBI XUMHUH. 3aKOH
COXPaHCHHS MaTepPHH. 3aKOH ITOCTOSIHCTBA COCTABA.
3aKoH 3KBUBAJIEHTOB /JIek/

1.2 3HaKOMCTBO ¢ 000py/I0OBaHHEM B XUMHUYECKOM 1 4 YK-1.3  |JI1.1J12.1J13.1
naboparopuu. [IpaBuna paboThl ¥ TEXHUKA OIlK-1.1 213233
0e30macHOCTH B XMMHUUECKOI 1abopaTopuu /J1ad/

1.3 Paznoxenue kpucramwioruiparos. OnpeaeneHue 1 4 YK-1.3  |JI1.1J12.1J13.1
COJIEpXKAHUS KPUCTAILIU3ALMOHHON BOJIBI B COTIE. OIlK-1.1 019233
/J1ab/

1.4 Knaccsl Heoprannueckux coenunenuii /I1p/ 1 2 YK-1.3  |JI1.1J12.1J13.1

OIIK-1.1 213233

15 OCHOBHBIE CTEXHOMETPHUYECKHIE 3aKOHBI. Pacuer mo 1 2 YK-1.3  |JI1.1J12.1J13.1
ypaBHeHHI0 peakimu /IIp/ OIlK-1.1 019233




1.6

IIpopaboTka JIEKIMOHHOTO MaTepHaa.
CaMOoCTOSTEeHbHOE 3YUCHHE JTUTEPATYPHI.
Brimonnenue nomamnux 3aganui. Ilogroroska x
MPAKTUYECKUM 3aHSITHSAM, K BHIIIOJTHEHHUIO U
3amure 1abopatopHoi padboTsl. [ToaroToBka k
KOHTPOJIBHOI padote /Cp/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

Pa3gen 2. 3akoHOMEpPHOCTH NPOTEKAHUS
peaKknuii: TepMOXHUMHS, CKOPOCTH XHMHYECKHUX
peakuuii M paBHOBecUe

2.1

DHepreTrka XMMUYECKUX MPOIeccoB. TermioBoi

3 dexT peaknnn. TepMOXUMUYIECKUE YPABHEHHSL.
CranmapTHas SHTAJIBIM 00pa30BaHUs MPOCTHIX U
CIJIO)KHBIX XUMHYECKUX COenHEHn. 3aKkoH [ ecca.
OCHOBBI TEPMOXUMHYECKHX pacueToB /JIek/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

2.2

OmnpeneneHye SHTANBINHA pacTBOpeHus cou. /J1ab/

VK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

2.3

Tepmoxumuueckue pacuetst /I1p/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

2.4

CKopoCTh XUMHUYECKHUX peakiuii. DakTopsl,
BIUSIIONINE HA CKOPOCTh peakiui. 3akoH
nerctByromux Mace. OOpaTuMbIe XUMHUUECKUE
Mpolecchl. XumMuueckoe papHoBecue. CMerienne
xumuueckoro papHosecus. [Tpuniun Jle-1llatense
Y €ro 3HA4YCHHUE JJI1 ONTUMU3AINH
TEXHOJIOTHUECKUX TpoiieccoB /JIex/

VYK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

2.5

HccnenoBatue CKOPOCTH XMMHIECKON PEAKLUU 1
paBHoBecwust /J1ab/

VYK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

2.6

Kunerndeckue pacuyersl. CMeleHne XUMUYECKOTO
paBHoBecus /I1p/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

2.7

IIpopaboTka JIEeKIHOHHOTO MaTepHaa.
[ToaroToBka K BBHITIOJHEHUIO 1a00PaTOPHBIX PabOT.
[MoxaroToBka k 3ammre J1aOOPaTOPHBIX PadoT.
BrimosiHenne gomairsero 3aganus Ne2.
[ToaroroBka Kk mpakTUYeCKUM 3aHATUIM. M3yueHue
mureparypst /Cp/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

Pazgen 3. lucnepcHble cucteMbl. PacTBophbl.
DJ1eKTPOJIMTHYECKAS AUCCOLHALUS

3.1

Hucnepcusie cucrembl. Kitaccuduranus. O6ine
cBolicTBa pacTBOPOB. CIIOCOOBI BHIPKEHHS
KOHLEHTpalu. PacTBOpUMOCTh. 3aBUCUMOCTh
PacTBOPUMOCTH OT ITPUPOJIBI PACTBOPHUTEIIS U
PacTBOPEHHOTO BEILECTBA, TEMIIEPATYPhl U
JIaBJICHUS. 3aKOH paclpe/iesieHns. DKCTPAKIIHSL.
PactBops! HeanekTpoauToB. 3akoH Payms.
Kpuockonus n 36ynuockonus /JIex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

3.2

Omnpenenenne KOHIEHTpaIUK pacTBOpoB. O01He
cBOMcTBa pacTBOpoB. 3akoH Payna. Onpenenenue
TEeMIIepaTypbl KUTICHHUS U KPUCTAIUIN3ALMN
pacTBOpOB HeanekTposuToB /I1p/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
213233

3.3

PactBops! anexTponutoB. Teopus
ANEKTPOJIUTHIECKON Juccoruanui. CTerneHb
JTUCCOIIMAIUH, €€ 3aBICUMOCTh OT TEMIICPaTyPhI H
KOHIIEHTPAIIUH, CTIOCOOBI onpeienenrs. CuibHbIe U
ciabble ekTponuTel. KoHcTaHTa
3JIEKTPOJIMTUYECKON TUCCOLMAalUU U 3aKOH
pasbasnenns OcTBanmbaa I caadbIx
aneKTpoauToB /Jlex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

3.4

N3yuenue kucaot u ocHoBaHuii: Onpenenenue pH
Pa3IMYIHBIX PACTBOPOB C TIOMOIIBIO HHANKATOPOB.
T'upponus coneit. Onpenenenue pH pactBopoB
coJeit. /J1ab/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233




3.5

Honnoe nmpousseaenue Boasl. Bogopoansrii
nokasatenb. [ uaponus coneit. Koncranra u
CTeNeHb ruApoIn3a. BnusHue TemnepaTypsl U
KOHIICHTpAIIMK Ha CTeNeHb THapoin3a. CMeleHne
paBHOBecHs ruaponn3a. CTyneH4aTblil THAPOIIN3,
TIOJTHBINA THAPOIIN3, COBMECTHBIN THAPOJIU3 COJICH
pasHoii mpuposl /JIex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

3.6

CBOICTBO pacTBOPOB JIEKTPOJIUTOB. pH
pactBopoB. ['maponus comneit /Tlp/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

3.7

IIpopaboTka IeKIHOHHOTO MaTepHaa.
[ToaroTroBka K BBHITIOJHEHUIO J1a0OPATOPHOMA
paboTel. [TonroToBKa K 3amuTe 1a00paTOpHOH
paboTel. BemonHerne qoMantHero 3aganms Ne3.
[MoaroToBka K MPAaKTUUCCKUAM 3aHITHUSIM.
TToaroToBka K KOHTPOJILHOU padoTe. M3yueHune
nutepatypsl /Cp/

VK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

Pa3znen 4. CTpoeHue aToma 1 nepuoauyeckas
cucreMa. XuMH4ecKasi CBsI3b M CTPOeHHe
MOJIEKYJT

4.1

KopryckynapHO-BOJIHOBBIE CBOHCTBA
MaTepHabHBIX YacTull. KBaHTOBO-MexaHWYecKas
npupoza atoma. KBaHTOBBIE XapaKTEpPUCTHKH
3JIEKTPOHOB. ATOMHbIE OpOUTaNU. DIEKTPOHHbIE
YPOBHH U MMOAYPOBHHU. MHOT03JIEKTPOHHBIE ATOMBI.
ITpunuun MuHumyma sHepruu. Ipunnun Ilaynu.
[pasmno Xyrna /Jlex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
013233

4.2

DJNEeKTPOHHOE CTPOCHUE aTOMOB 3JICMEHTOB B
3aBUCHMOCTH C HX MOJIOKEHHEM B IEPHOIUUECKOMN
cucreme: s-, p-, d-, f-amementsr. Crpykrypa
MEPHOINIECKON CUCTEMBI JJIEMEHTOB: TIEPHOJIB,
rpynnsl, noarpynnsl. [lepuonnyeckuit 3akon . 1.
Menneneea /Jlex/

VYK-1.3
OIIK-1.1

JI1.1J12.1J13.1
013233

4.3

OCHOBHBIE aTOMHBIE XapaKTEPUCTUKHU IJIEMEHTOB:
ATOMHBIN painycC, YHSPTUS HOHU3AIUH, CPOICTBO
aToMa K 3JIeKTPOHY, OTHOCUTEIbHAS
3MEKTPOOTPHUIATENEHOCTE. OcoOeHHOCTH
W3MEHEHUsI aTOMHBIX XapaKTePUCTHK 3JIEMEHTOB B
NepUoOANYECcKol cucteMe. BiausiHue
3JEKTPOOTPHUIIATEIIFHOCTH IIEMEHTOB Ha KHCIOTHO
-OCHOBHBIE CBOICTBA OKCUJIOB M THIPOKCHUIOB
/Jlex/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
019233

4.4

CrpoeHnue atomMa 1 xummudeckas cBssb /I1p/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

4.5

OcCHOBHBIE THIIBI XMMUYECKO CBSI3U: KOBaJIEHTHAs,
HMOHHas1, MeTaJuInyeckas. Mexanu3m oOpa3oBaHuUs
KOBaJICHTHOM CBsI3U.OCHOBHBIE XapaKTEPUCTUKH
KOBaJICHTHOH XUMUYeCKOU cBsi3u. CTpyKTypa
MOJIEKYJI KaK CJIeICTBUE MIPUPOIBI JIEKTPOHHOTO
CTPOCHUS aTOMOB. [ MOpHIU3aIHsT AaTOMHBIX
opOuTaneii mpu 006pa3oBaHIUN XUMUIECKON CBSI3H.
Kparnsie cBsizu /I1p/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

4.6

YcnoBust 00pa30BaHUs HOHHOM XMMHUYIECKOHN CBSI3H.
CreneHb HOHHOCTH CBSXH. DHEPTHSI HOHHOU
KpUcTaJIMuecko pemeTku. OTauure HOHHON
XUMHUYECKON CBSI3U OT KOBAJIEHTHOM:
HEHaNPaBJIEHHOCTh, HEHACHIIIIAEMOCTh HOHHOM
cBs3u. [Ipupoaa MexmonexysipHoe
B3aumMoJeiicTeue. Bogoponnas ceszs /I1p/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

4.7

IIpopaboTka JIEKIMOHHOTO MaTepHaa.
CaMOCTOSTEIbHOE U3YUCHHE JTUTEPATYPHI.
Bremomnaenne fomamanx  3amanui. Iloaroroska
npakTHdeckoMy 3ansruto /Cp/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

Paznen 5. OkucauTeIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. CoequHeHuUs s- U p-3jemMeHTOB B OBP




5.1

CreneHb OKUCIIEHUS dy1eMeHTOB. [Ipupoaa
OKHCJIUTEITHHO-BOCCTAHOBUTEBHBIX ITPOIIECCOB.
[IpocTeie U CI0XKHBIE BEIIECTBA B KAYECTBE
OKHCIUTEIEH U BocCTaHOBUTEIEH. OCHOBHBIE THIIBI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUIL.
®daxTophI, BIUAIONINE HA XapaKTep MPOTCKaHHS
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUH:
KOHIIEHTpAllUsl peareHTOB, TeMIepaTypa,
KHCIIOTHOCTH cpeabl (pH). OkucauTenbHO-
BOCCTAHOBHTEILHEIN 3KBUBaIeHT /JIek/

YK-1.3

JI1.1J12.1J13.1
313233

5.2

O61ast xapakTepucTuka iemMeHToB VIIA rpynmer -
rajoreHoB. HaxoxneHune B npupoze, NoINy4eHUe u
MpUMEHEHHUE rajoreHoB. CTeneHu OKUCIIECHUSL.
XUMHUYECKUE CBOIICTBA TaJIOT€HOB.
I"amoreHoBOAOPOABI, UX MOIYUYEHUE U CBOMCTBRA.
Kucnoponconepxaiiye KUCIOTHI U COJTU FaJIOTEHOB
" ux cBoicTBa /JIex/

VK-1.3

JI1.1J12.1J13.1
213233

5.3

OO61rast xapakTepuCTHKa J1eMeHTOoB VIA rpynmsl -
xanbKoreHoB. HaxosxieHue B mpupo;ie.
Cynbbuansie pyab MetaiuioB. CBOWCTBA CEpPHI.
Xumuueckue CBOMCTBa CEPOBOIOPOIA U
cynbhunoB. OKCHABI CEPHI,
KUCIIOPOACOIepIKaIUe KUCIOTHI cepbl. CepHast
KHCJIOTa U ee coiu /JIex/

YK-1.3

JI1.1J12.1J13.1
019233

5.4

OO611ast XapaKTepUCTHKA MIEMEHTOB VA TPYIIIEL.
A3ot. CTeneHu OKHCIIeHHA. X MMUYECKHE CBOMCTBa
a3ota. AMMHaK, nojrydeHue u cBoiictea. Conu
amMMoHusl. KucnmopoaHbie coeiMHEeHUs a30Ta.
A3otHas xuciora u ee conmu.  Docdop.
Haxoxnenue B npupoe. OCHOBHbIE
Moaudukarun. OKcHIIbI U KHCI0TEL. CypbMa 1
BUCMYT. HaxoxeHne B mpupoe, morydeHre 1
npuMmenenne. Oxcuapl U ruapokcuasl. Conun
CypBMBI U BUCMyTa /JIex/

YK-1.3

JI1.1J12.1J13.1
313233

5.5

O6m1ast xapaKTepUCTHKA IeMeHTOB [VA rpynmsl.
Yraepon. OcHoBHble MoaubuKary. OKCHIBI
yriepona. YroabHas kuciota. KpemHuit u
repMmanuil. Haxoxaenue B npupoge. Ilosydenue u
npuMmeHeHue. CBocTBa COEAMHEHUN KPEMHUS U
repmanus. OnoBo u cBuHen. HaxoxneHue B
NpUpoJIe, TTIoJTydeHne u npuMeHenue. CBolcTBa
onoBa 1 cBuHIA. OKcnabl U rugpokcuapl. Comu
oJioBa u ceuHIa /Jlex/

YK-1.3

JI1.1J12.1J13.1
213233

5.6

OO0mas xapaktepucTruka meMeHToB [1IA rpymsr.
Haxoxnenue B npupoze. Ilonyuenue, npuMeHeHne
u cBoiictBa anemenToB 1A rpynmnsl. Kucnorno-
OCHOBHBIE CBOICTBa OKCHUJIOB U THAPOKCUJIOB. bop,
HUTpUA U KapOux 6opa. Amomunuid. CoiicTBa 1
MIPUMEHEHNE B MPOMBIIUICHHOCTH /JIeK/

VK-1.3

JI1.1J12.1J13.1
213233

5.7

N3y4eHne OKUCIUTETFHO BOCCTAHOBUTEIBLHBIX
peakumii /J1a6/

YK-1.3

JI1.1J12.1J13.1
213233

5.8

Wzyuenne cBOWCTB XaibpkoreHoB /J1a6/

YK-1.3

JI1.1J12.1J13.1
213233

59

OKHCITUTENTLHO BOCCTAHOBUTEILHBIE PEAKITUH.
MeToapl COCTaBICHUS OKUCIUTENLHO
BOCCTAHOBUTEIIbHBIX peakiuil. XuMHU4YeCcKue
CBOWCTBA 3JIEMEHTOB TJIaBHBIX moarpyrm /JIek/

YK-1.3

JI1.1J12.1J13.1
013233

5.10

IIpopaboTka JIEKIMOHHOTO MaTepHala.
CaMocTosTeIbHOE N3YICHHE
nuteparypbl.II0r0TOBKA K BBITOIHEHUIO
naboparopHbIX padoT. [ToaroroBka K 3amure
nabopaTOpHBIX paboT. BeImoHeHe qoManHero
3aanus. [IoAroTOBKa K MPAKTUUECKUM 3aHSATHIM
/Cp/

22

YK-1.3

JI1.1J12.1J13.1
313233




Pa3nen 6. HanpaBiienne OKMCIUTENbHO-
BOCCTAHOBHTEJLHBIX MpoueccoB. Komniexkcubie
coeTMHEHUsI
6.1 HanpasieHne OKuCIUTENFHO-BOCCTAHOBUTEIBFHBIX 2 2 YK-1.3 [JIL.1J12.1J13.1
npoueccos /Jlek/ 313233
6.2 OrnpeneneHre HaPaBICHUS OKUCIUTENbHO- 2 2 YK-1.3 |JI1.1J12.1J13.1
BOCCTaHOBHUTENBHBIX peakiinii. OKUCIUTEIHHO- 213233
BOCCTAaHOBHUTEIBHBIN MoTeHIIUA /J1ad/
6.3 Kommekcueie coennuenns /Jlex/ 2 2 VK-1.3 JI1.1J12.1J13.1
313233
6.4 W3ydeHne KOMIUICKCHBIX coequHeHuit /J1ab/ 2 2 YK-1.3 |JI1.1J12.1J13.1
213233
6.5 IIpopaboTka JEKIIMOHHOTO MaTepHaIa. 2 22 VK-1.3 [JI1.1J12.1J13.1
CaMocCTOosATeIbHOE N3YUCHUE 2132533
nutepatypsl.IIOATOTOBKA K BHITOIHEHHIO
nabopaTopHbIX paboT. [IoAroToBKA K 3aIiuTe
nabopaTtopHbIX paboT. BrimonHeHHE TOMAaIIHEro
3amanns /Cp/
Paznen 7. Xumus d- u f- 3;1eMeHTOB
7.1 Xumus snementoB [1B rpynmer; 1B rpynmer; VIIIB 2 2 VK-1.3  |[JI1.1J12.1J13.1
rpynmsl; VIIB rpynmner; VIB rpynnsr; VB rpynmnsr; 919233
IVB rpynmnsr; [1IB rpynns! v 1aHTaHOUIOB; 0030D
cBoHCTB f-ayreMenTOB (akTHHOUIOB) /JIeK/
7.2 M3yueHne CBOWCTB METAJJIOB MOATPYIIIBI IIMHKA 2 2 YK-1.3  |JI11.1J12.1J13.1
/J1ab/ 213233
7.3 M3ydyeHune cBOMCTB METAIIIOB IMTOATPYIIIBI XKelre3a 2 2 VK-1.3 |[JI1.1J12.1J13.1
/J1ab/ 013233
7.4 N3ydeHne CBOWCTB METANIOB MOATPYIIIBI 2 2 YK-1.3  |JI1.1J12.1J13.1
mapranua /JIa6/ 313233
7.5 W3ydeHue cBOCTB METAJIOB MTOATPYIIITEI XpOMa 2 2 YK-1.3 |JI1.1J12.1J13.1
/J1ab/ 213233
7.6 M3ydeHue cBOCTB METAJIIOB ITOATPYIITHI BaHAIUS 2 2 YK-1.3 |JI1.1J12.1J13.1
u tutaHa /J1ab/ 313233
7.7 [TpopaboTka JEKIMOHHOTO MaTepHaa. 2 24 YK-1.3  |JI1.1J12.1J13.1
CaMOCTOSTENBHOE N3YUCHHE 213233
nuteparypsl.IIoArOTOBKA K BHIOJIHEHHIO
nabopaTopHbIX paboT. [loaroToBKa K 3amuTe
nabopaTopHbBIX paboT. BrIoMHEHNE TOMAIITHETO
3aganus /Cp/

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB

5.1. Bonnpochl AJ1sl caMOCTOSITeIbHOM MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKO)

(DopMaT MPOBCACHUSA 3a4€Ta - IMCbMCHHA pa60Ta.

TeMmsbl, BHIHOCHMBIE Ha 3a4eT:

1. XumMus MeTasuIoB.

a) s- ¥ p-MeTtayuibl. O0mast XapaKTepUCTHKA MIETOYHBIX U IET0YHO3EMEbHBIX METAIIOB, OSpUILINS, MarHus, aJFlOMUHUS, 0JI0Ba U
CBUHIIA, BUCMYTA.

6) d-metammsl. MeTamisl ceMeicTBa KeJe3a, METaJUTBl TOArPYTI IUHKA, MEIH, MapraHia, XpoMa, BaHaIus U THTaHA.

B) O0mias xapakreprcTiKa f-MeTasoB.

2. DnexTpoHHBIE (GOPMYITBI ATOMOB ¥ HOHOB METAJIJIOB, KBAHTOBBIE YHCIIA.

3. PacueTt KOHIIEHTpaluii pacTBOPOB COEAUHEHUN METAJJIOB: MOJIIPHOM, MAacCOBOM 0JIM, HOPMAJIbHOCTH, MOJISIBHOCTH, MOJIBHOM
JI011. Beruucnenne KOHIEHTPALMA HOHOB, ONIPEEICHUE CTEIICHN AUCCONMANT U H30TOHHIeCKoro Koadduinenta Bant-I'odda,
pacdeT TeMIepaTyphl KUIEHHUS ¥ KPHCTAJUIN3aIMH PaCTBOPOB.

4. Bonoponuslii nokasatens (pH) pacTBopoB coepnHeHni MeTaJuIoB. [ uapou3 colei, 00paTuMblii 1 HEOOPaTUMBIA THAPOIN3,
COBMECTHBIH T'MIPOIN3, BBIPAXKEHHE I KOHCTAHTHI 00paTUMOro ruaponusa. CMemeHne paBHOBECHSI THAPOIH3A.




5. CTeXuOMETPUYECKUE PACUCTHI IO (POPMYIIaM JJIsl COCTUHCHUH METAIJIOB, PACUCTHI 10 YPABHEHUSIM PEAKIMN C YIaCTHEM METaJIOB
1 MX COSIMHEeHNHN. 3a1a4un Ha M30BITOK. YUET BBIXOa MPOoAyKTa. Beraucnenne o0peMa yqacTBYIOMINX B PEaKINU ra3000pa3HbIX
BEILECTB MPH H.Y., U IPU TEMIIEPATyPe U AABICHUH, OTIIMYAIOUINXCS OT HOPMaJIbHBIX.

6. PacyeT sHTAIBIINN peaKIMii ¢ y9acTHEM METAJUIOB U X COCIMHEHHH, U SHTAIIBITNH MpoIiecca pacTBOpeHHs coyteil. OmpeneneHus
HM3MEHEHHUs TEMIIEPaTyphl pacTBOpa B pe3yIbTaTe pacTBOPEHUSI COJIH.

7. Ucnons3oBanne npuHiuna Jle llaTenbe 11 onpeneieHns CMEIIeHNs PaBHOBECHS 0OPATUMBIX peaKIHi ¢ y4aCTHEM METaJIOB 1
X COCIMHEHHI. pacyeT paBHOBECHBIX KOHIICHTPAIIH.

8. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMY C YUaCTUEM METAJUIOB U X CoequHeHu. MeTon anekTpoHHOro 6ananca. Metoxa
AIEKTPOHHO-MOHHBIX MOIYPEaKIUi s PEaKIIuid B paCTBOPAX.

9. Ompenenenne HaPaBJICHUS! OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUI MPU CTAHJIAPTHBIX YCIOBUSIX HA OCHOBE BBIUUCIICHHUS
O1C peakruii. Beraucnenue crangaptHoit D/]C ranpbBaHHYECKOTO JJIEMEHTAa U COCTaBJICHHE YPAaBHEHUS TOKOOOPA3YIOIIEH peakIiny.
VYpasuenue Hepuera.

10. KomruiekcHble coeiMHeHHs MeTaioB. HoMeHKIaTypa KOMIUIEKCHBIX COeTMHEHUI. XUMUYEeCKas CBSI3b B KOMILJIEKCAX, TUIT
THOPUIM3AINN aTOMHBIX OpOnTaeil KOMIUIEKCOO0pa30oBaTeisl U TeOMETpUIecKas CTPYKTypa KOMIUTeKca. Peakiinu momydeHus
KOMIUIEKCHBIX COESMHEHUI U PEAKIMH C yYaCTHEM KOMILIEKCHBIX coeuHEeHHUH. Jlrucconuanuss KOMIUIEKCHBIX COETMHEHUI B BOJHBIX
pacTBopax, BEIpakeHHE JJI1 KOHCTAHTHI HECTOMKOCTH.

5.2. Ilepeyenn padoT, BHINOJHSAEMBIX 10 JUCHHILINHE (MOY 110, IpakTHKe, HUP) - 3cce, pedepaTsl, NpaKkTHYECKHE U
pacyeTHO-rpadnveckne padoThl. KVDCOBBIE DAOOTHI, NPOECKTHI U /ID.

®opMBI TEKYIIETO KOHTPOJISI YCIEBAEMOCTH 00yUaIONUXCS 10 TUCITUTUINHE:
- o pazmeny 1 — nomaminee 3a1anue
- [lo pazneny 2 — qoMarniHee 3aiaHue
- o pazmeny 3 — nomaiiHee 3a1aHue
- [lo pazneny 4 — noMarnHee 3aanue
- o pazmeny 5 — nomaiiHee 3a1aHue
- [lo pazneny 6 — qoMarnHee 3aaHue
- 1o pa3neny 7 — nomaiiiHee 3a1aHue

5.3. OueHo4HbIe MATEPHAJIbI, HCIIOJIb3YyeMble IS IK3aMeHa (onucaHue GUJ1eToB, TECTOB M T.IL.)

5.4. MeTonKa OlleHKH OCBOEHUS JMCIMILIMHBI (Moays1, npakTuku. HUP)

IKAJIA OUEHUBAHUA JOMAIIHUX 3AJJAHUU:

OueHka "3a4TeHO" - 3a/laHUsI BBIIIOJTHEHBI MIOTHOCTBIO, 3a/ladll PeIlaeT BEpPHO, 3HACT OCHOBHBIE (DOPMYJIBI U 3aKOHBI.

OreHka "He 3a4Te€HO" - 3aJJaHNs BBIITOJHEHbI HE B IIOJIHOM 00beMe, JOMYIICHB OMNOKY B PEIICHUH 33734 U 3HAHUSI OCHOBHBIX
(bOpMyIT 1 3aKOHOB.

LLIKAJIA OLIEHUBAHU S IPOMEXYTOUYHOM ATTECTALIMU:

«OTJIMYHOY» — CTYACHT IMOKa3bIBACT INIyOOKHE, HCUEPIIBIBAIOIINE 3HAHKS B 00beMe IPOHACHHON MPOrpaMMBl, YBEPEHHO JIEHCTBYET MO
NPUMEHEHHMIO MOTYyYCHHBIX 3HAHUI Ha MIPAKTHKE, FPAMOTHO U JIOTUYECKU CTPOMHO M3JIaraeT MaTepHal py OTBETE, yMeeT
(OopMyJIUPOBaTh BBIBOJIBI M3 U3JI0)KEHHOTO TEOPETUUECKOT0 MaTepHala, 3HaeT AOIOJIHUTEILHO PEKOMEHIOBAaHHYIO JINTEPATypY;
«XOpPOLIO» — CTYJICHT NOKa3bIBACT TBEPAbIC U JOCTATOYHO MOJIHBIC 3HAHUS B 00beMe HPOIICHHON POrpaMMBl, TOMYyCKaeT
HEe3HAaYMTeJIbHbIe OUIMOKH NPU OCBEIIEHUH 3a/IaHHBIX BOIPOCOB, MPABUIILHO JISHCTBYET 10 NPUMEHEHHUIO 3HAHUH Ha MPAKTUKE, YETKO
U3JIaraeT MaTepHua;

«yIIOBJIETBOPHUTENILHO» — CTYJICHT IOKa3bIBAET 3HAHUSI B 00beMe IPOHICHHOM POrpaMMbl, OTBETHI H3JIaraeT XOTs U C OLIMOKaMH, HO
YBEPEHHO MCIPABIISIEMBIMU 11OCJIE AOTOJIHUTENBHBIX M HABOASAIIMX BOIIPOCOB, MPABMILHO JIEHCTBYET 10 IPUMEHEHHIO 3HAaHUH Ha
NPaKTHUKE;

«HEYAOBIIETBOPUTEIBHO» — CTYACHT JOIyCKaeT rpyOble OIIMOKY B OTBETE, HE IIOHUMAET CYITHOCTH H3J1araeMoro BoIpoca, He yMeeT
NPUMEHSATH 3HAHUS Ha NPAKTHKE, JaeT HEIIOJIHbIC OTBETHI Ha JOMOJIHUTEIbHBIC U HABOIAIIIE BOIPOCHL.

6. YHAEBHO-METOANWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHaf JUTEpPATypa

ABTOpBI, COCTaBHTENN 3armaBue Bubmmoreka W3narensctBO, TOA

JI1.1 |I'abpuensn O.C. Xumust uig npodeccnii n ONEeKTPOHHBIN KaTauor Mocksa U1 "Axanemus", 2013
CHENHANTbHOCTEH TEXHUIECKOTO
npoduist: yueOHuK

6.1.2. JlonoJiHUTEIbHAS JINTEpATypa

ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka H3parenbcTBO, TOI
JI2.1 |I'maaka H.JL I'muaka  |OOmast xumus : yaeGHOe DNEeKTPOHHBIA KaTajior Mocksa KPOHVYC, 2010
H.T. rnmocoobue

6.1.3. MeToauueckue pa3padoTKu

ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka H3parenbCcTBO, TOI




ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka H3parenbCcTBO, TOI

JI3.1 |Xaxanuna T.H. AHanuTHuecKasi XUMHUS ONEeKTPOHHBIN KaTauor Mocksa FOpaiit; Briciiee
Xaxanuna T.1., yueOHoe nocobue obpazoBanue, 2010
Hukuruna H.I'.

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «HTepHeT»

D1 |HayuHnas anektponHas 6ubmioTeka https://elibrary.ru  [https://elibrary.ru

32 |Onekrponnas 6ubnuoreka MUCHC http:/lib.misis.ru  [http:/lib.misis.ru

OBbC YHusepcurerckas Oubianorexa oHIaliH onunaitH http://biblioclub.ru

3 http:/biblioclub.ru

6.3 IlepevyeHb NPOrpaMMHOIO 0OecTeYeHust

I1.1 | Microsoft Office

I1.2 | Microsoft Teams

6.4. Ilepeyens uHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H NMPOdeccHOHATBHBIX 023 JaHHBIX

N.1 |Hayunas snextponnas 6ubnnoreka https://elibrary.ru

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

N.3 |3bC YHuBepcurerckas Oubnnoreka onsnaii http://biblioclub.ru

W.4 |Poccuiickas ratdopma OTKpHITOT0 odpasoBanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenue OcHaleHue
25 Xumust Kommprotep, mpoeKkTop, 3KpaH, KOMIDICKT TEMAaTHYeCKHUX
IIPE3CHTAINMN, IOCTVII K HHTCDHETV.
33 Xumus MuHU-3KCcTIpecc-1adopaTopus A1 YICOHBIX IKOJIOTHICCKUX
uccaenopannii  "Iluenka-Y" MHorobVHKIIMOHATRHBIN

8. METOANYECKHUE YKA3AHUSA JUIS1 OBYYAIOIIIUXCSI

JucnumirHa « XUMHSD» OTHOCUTCS] K TOYHBIM HayKaM M TpeOyeT 3HAYUTEILHOTO 00beMa CaMOCTOATENbHOM paboThl. KauecTBeHHOE
OCBOCHHE ANCIMIUINHBI BO3MOXKHO TOJIBKO MPH CHCTEMAaTHIYECKONH CaMOCTOSTENbHOH paboTe.

ITpn moaroToBKe K BHIOIHEHMIO JIAOOPaTOpHOIT paboTHI TpedyeTcst MpopaboTKa TEOPETHIECKOT0 MaTepHaa 110 TeMe JIabopaTopHOi
paboThl, oopmMiIeHHE 1a00PaTOPHOTO XKypHaJa AJIsl BHECEHHS OIyUYSHHBIX HKCIIEPUMEHTANIBHBIX PE3YJIbTaTOB 1 BBHIIIOJIHEHHE
JloManrHero 3aj1anus. [Ipu BBITOMTHEHNH 3THX TpeOOBaHHI CTYICHT JIOITYCKAETCs K BBIMOJIHEHHIO J1a00paTOpHON paboTHI.

3amuTa 1ab0paTOpHO pabOTHI COCTOMUT M3 ABYX YacTEH: BBITOIHEHHS TECTOBOTO 3a/IaHMs 110 TeMe JIabopaTopHO# paboTh 1 Oecep
C TIperioJjaBaTesieM II0 BBITOJIHEHUIO SKCIEPHUMEHTAIFHON YacTH 1a0opaTopHON paboTHI.

JlomanrHee 3aaHue (pemeHne 3aaad o COOTBETCTBYIOIIEH TeMe 13 COOpHHKA 33/1a4) BBIIOJIHIETCS B OT/AENBHON TeTpanu. B
Ka)XXJJOM CEMECTpe NMPEAyCMOTPEHBI TPH JOMAIIHUX 3a/IaHHI.

Ha koHTpOsIBHYI0 paboTy BBIHOCHTCSI MaT€pHaJI 10 HECKOJIBKHUM pa3zieiaM JUCIUILINHEL. B Kaxk10M cemecTpe npeayCMOTPEHBI ABE
KOHTPOJIBHBIX pabOTHI.




