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1 OIMCAHUE MOKA3ATEJIEV 1 KPUTEPUEB OLIEHUBAHUS C@OPMUPOBAHHOCTHU KOMITIETEHIIUM,
OIIMCAHME HIKAJI OHEHUBAHUSA

ChopMupOBaHHOCTh KOMIIETCHIIMH IO AMCUUIUIMHE OLIEHUBAETCS MO 4-0aIbHOM MIKAIOW: «OTIUYHO», «XOPOLIOY», «yTOBIECTBOPHUTEIHHO,

«CHCYHOOBJICTBOPUTCIILHOY.

1.2 Onucanue nokaszareJieid 1 KpuTepueB OlleHUBAHUS ¢POPMUPOBAHHOCTH KOMIIETEHIMIA MO IUCHUILINHE, 00ecTieduBaIONIUe T0CTHKEHUE

1.1 Onucanue MKAaJIbI OLeHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIIHIt

IVIAHUPYEMBIX PE3YyJbTATOB OCBOCHUS 06p33OBaTeJIBHOﬁ NnmporpaMmmbIl

KOPPO3UH U METO/IbI
00pBLOBI C HUMH,

Kon Kputepuu u nokazaTenu olleHUBAaHUS PE3YIbTATOB 00yUEeHUS
KOMIIETEHIIHH
(uaaukatopa |PesynbTaT oOydeHus
AOCTHIKCHUSI IO ANCHUILIMHE «HCYIIOBJICTBOPHUTCIILHO» | «YIOBJICTBOPHTCIHLHO) «XOpOomIOo» «OTIIMIHO»
KOMIIETEHIIHH
)
1 2 3 4 5 6
OIIK-1 3nams: @pazmenmapnvie 3uanus: | Henonnvle snanus| Cghopmuposannvie, Ho | Cdhopmuposannvle
(OIK-1.1; dbyHIamMeHTaIbHbIE | (PyHIaMEHTaIbHBIX byHIaMEHTATBHBIX codeparcawyue omoenvhvle| cucmemamuiecKue
OIIK-1.2) pas3 el oOmelt | pa3zaenoB obOuel XUMuM, B| pas3ieioB ol1eit | npobenvl 3HAHUS | 3HAHUSA
XMMHHA, B  TOM| TOM 4YHCJI€ XHUMHUYECKHE| XUMUHM, B TOM 4YHCIE| HyHIaMEHTAIBHBIX byHIaMEHTATBHBIX
YHUCJI€ XUMHYECKHUE| CUCTEMBI, XUMHUYECKYIO | XUMUUYECKHUE CHCTEMBI, | pa3fenoB oOIIell XUMUU, B| pa3ieloB oOLIell XuMUH,
CHCTEMBHI, TEPMOJIUHAMUKY U | XUMHUYECKYIO TOM YHCJIE XHUMHUYECKHE| B TOM UHCIIE XUMUYECKHE
XUMHUYECKYIO KHUHETUKY, PEaKUHUOHHYIO | TEPMOJUHAMUKY Y| CUCTEMBI, XUMUYECKYIO | CHCTEMBI, XHUMHUYECKYIO
TEPMOJMHAMHUKY ¥ | CIIOCOOHOCTH BEIIECTB, | KHHETHKY, TEPMOJIUHAMUKY 1| TEPMOJIUHAMUKY
KHUHETHKY, XUMHUYECKYIO PEaKLMOHHYIO KUHETUKY, PEaKIMOHHYIO | KHHETUKY, PEaKIIHOHHYIO
PEaKIIMOHHYIO UIEeHTU(DUKAITHIO, CITOCOOHOCTh  BEIIECTB, | CIIOCOOHOCTH BEIIECTB, | CIOCOOHOCTh  BEIIECTB,
CIIOCOOHOCTh MpOLIECCHl  KOPPO3UHM U | XUMUYECKYIO XUMHUYECKYIO XUMHUYECKYIO
BECIIIECTB, METOABl OOpPHOBI C HUMH; | UACHTUDUKAITHIO, UJIEHTU(DUKAITHTO, HJICHTU(DUKAITHIO,
XUMHUYECKYIO |Omcymcmeue 3nanutl MpOLIECChl KOPPO3UM M| MPOLECCHl  KOPPO3UM | MPOLECCHl KOPPO3UH U
UIECHTU(DUKAITHIO, MeTOABl  OOpBOBI  C| METOBI OOPHOBI C HUMHU; MeTObI OOPHOBI C HUMU,
MPOLIECChHI HUMU,




2 3 4 S 6
Ymems @paemenmaproe  ymenue| B yenom ycnewnoe, Ho| B yenom ycnewmnoe, Ho| Ycnewnoe u
UCNOIbL3068aMb ucnonvb3oeams 3HAHUS B| He  cucmemamuyeckoe| cooepxcaujee O0moenbHbvle| CUCTNEMAMUYECcKOe
3HaHUA B oOO01acTu| o0JacTH  XUMHUU Ui | YMeHUe UCNOIb308amb | npobensl VMeHue| ymeHue - UCHOIb308AMb
XUMHUHU JUISl| OCBOGHHUSI TEOPETUYECKHX | 3HAHUS B O0OJACTH| UCNOIb306amb 3HAHUSA B| 3HAHHUA B 00JIACTH XUMHHU
OCBOECHUS OCHOB U TPAaKTUKH TMpHU| XUMUU JJIs OCBOCHHUA| O0NaCTH  XUMHU  JJs| JUIsS OCBOCHMS
TEOPETUUECKHUX pemeHny 3a7ad B 00JacTH| TEOPETUYECKUX OCHOB M| OCBOGHHS TEOPETHUECKUX | TEOPETHUECKUX OCHOB U
OCHOB UM NpPaKTUKH| arpoHOMUU Omcymcmeue | NPAKTUKU NPU PEUICHUU | OCHOB W NPAKTUKU [pU| IPAKTUKHU IPU PEILICHUU
npu peLIeHUH | yMeHu 3aj1a4 B oOnacTu | pelmieHnH 3a1a4d B obnactu| 3aaa4 B oOnactu
WHXEHEPHBIX 3a]1a4 arpoOHOMUU arpoOHOMUU arpoOHOMUU
B AIIK;
Braoems Dpazmenmapnoe B yenom ycnewnoe, o | B yenom ycnewnoe, Ho | Ycnewmnoe U
HABbIKaAMU npumeneHue HABBIKOB | HE  CUCIMeMamuyecKoe | COnpogodcoaioujeecs cucmemamuyeckoe
IIPOBEICHUS MIPOBEICHUS OCHOBHBIX | NpUMEHEHUe HABLIKOG | OMOENbHbIMU — OWUOKAMU | NPUMEHEeHUe — HABbIKOG
OCHOBHBIX XUMHYECKHUX IIPOBEJICHUS] OCHOBHBIX | npuMeHenue HABBLIKOG | IPOBEJCHUSI OCHOBHBIX
XUMHUYECKHX 71a00paTOPHBIX OMNepaluii | XUMUYECKUX IPOBEJCHUS  OCHOBHBIX | XUMHUYECKUX
1a00paTOPHBIX /Omcymcmeue Hagblk08 1a00paTOPHBIX XUMHUYECKUX 1a00paTOPHBIX
OIEPALIMNA. ornepanuin 71a00paTOPHBIX onepauuii | onepanuii




1.3 Onucanue mMKajJdbl OLeHMBAHUS OCBOEHUS JUCHUIIMHBI B (popMe 3a4eTa ¢ OlleHKO

OcBoeHHE TUCIUILIMHBI OIEHHWBAaeTCsS B (popMe 3aueTa C OLECHKOW 4-0ajyIbHOW IIKaJIOH:
«OTIUYHOY, «XOPOIIOY, «yAOBIECTBOPUTEIHHOY, KHEYTOBICTBOPUTEIHLHO.

1.4 Onucanue moka3arejiei u KpUTEPUEB ONCHUBAHUA KOMIIeTeHIInii

AMCUUILIMHBI B (popMe 3aueTa ¢ OLEeHKOM

Ouyenka

Kpumepuu

OTIIMYHO

OTBETHI HAa BOIPOCHI YETKHE, OOOCHOBAHHBIC U IOJIHEIC, MPOSBIICHA
TOTOBHOCTh K JIUCKYCCHUHU, CTYJIEHT JIEMOHCTPUPYET BBICOKHI
YPOBEHb  BJAJCHUS  3HAHUSAMHM, YMEHUAMU U  HaBbIKAMU
COOTBETCTBYIOIIMX KOMIETEHIIMI, YTO TIO3BOJISIET €My pellaTh
WIUPOKUI KPYr THUIIOBBIX W HETHIOBBIX 331a4, CTYICHT MPOSBUI
BBICOKYIO DJpPYAMIHMIO W  CBOOOJHOE BIQJCHHUE MaTepuaioM
JUCITATIIMHEI

Xopo1io

OTBEThl HA  BOMNPOCHl IPEUMYIIECTBEHHO IpaBUJIbHbBIE, HO
HEJOCTATOYHO  YETKHE, CTYACHT CIIOCOOCH  CaMOCTOSATEIbHO
BOCIIPOU3BOJUTH U IPUMEHATh COOTBETCTBYIOIIME 3HAHUS, YMEHHS U
HaBBIKM JUISl PEIICHUS THUIIOBBIX 3aJady JAUCHUIUIMHBI, MOYXET
BBITIOJIHSITH TIOMCK W HCIIOJb30BAaHME HOBOW MH(POPMALMH IS
BBITIOJTHEHHUSI HOBBIX MPO(ECCHOHANBHBIX JICUCTBUH HAa OCHOBE
MHOJIHOCTBIO OCBOCHHBIX 3HAHHUH, YMEHHI u HaBBIKOB
COOTBETCTBYIOIIMX KOMIETEHIUI

yI[OBJ'ICTBOpI/ITCJ'IBHO

OTBETHI Ha BOIPOCHI HE MOJHbIE, HA HEKOTOPHIE OTBET HE IOJIYYEH,
3HAHUSA, YMEHHs, HaBbIKM C(HOPMHUPOBaHBI Ha 0a30BOM YpOBHE,
CTYAGHTBl ~YaCTMYHO, C IIOMOINbIO M3BHE (Hampumep, ¢
WCIIOJIb30BAaHUEM HABOJAIIMX BOIPOCOB, AaCCOLMATUBHOIO pAla
NOHSATMM W T.J.) MOTYT BOCIPOM3BOJAUTH U  INPUMEHSATH
COOTBETCTBYIOILIME 3HAHUS, YMEHUS, HABbIKU

HeynosnersopurensHo

Ha OOJIBIIYIO YacTh BONPOCOB OTBETHI HE OBLIM MOJIYYEHBI, TUOO OHU
MOKa3aJli TOJHYI0 HEKOMIIETEHTHOCTh CTyJIEHTa B MaTepuaie
JTUCIUIUIMHBI, CTYJEHT HE CIOCOOEH CaMOCTOSITENIbHO, 0€3 MOMOIIH
HU3BHC, BOCIIPOM3BOJAWTL M MNMPUMCHATH COOTBCTCTBYIOIIMC 3HAHWA,
YMEHUS, HABBIKM WJIM 3HAHMs, YMEHHUS M HAaBBIKM Yy CTy/EHTa He
BBISIBJICHBI




2 TUIIOBBIE KOHTPOJIBHBIE 3A/IAHUS U UHBIE MATEPUAJIBI,
HEOBXO/JUMBIE JIJIsI ONEHKHA 3HAHWI, YMEHUIA, HABBIKOB U OIIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIUM B TPOIIECCE OCBOEHUS JUCIIUILINHBI

2.1 Bonpocsl K 3a4eTy € OLEHKO

Ne Bompocst Konupbl
BOIIP MHUKATOPOB
oca TOCTUKCHHUS
KOMIIETCHIINI
1 OCHOBHBIE TMOHATHUS XHWMHH: OTHOCHUTEIbHAs aTroMHas | OIIK-1.1;
OTHOCHUTEIIbHAs MOJIEKYJISIpHas Macca, MOJjb, MOJSIpHas Macca, OIIK-1.2
XUMHUYECKHe (POpPMYITbl, XUMUYECKUE YPABHEHHUS.
2 OcHOBHBIE 3aKOHBI XMMHUU: 3aKOH TMOCTOSIHCTBa cocTaBa, 3akoH | OIIK-1.1;
COXPAHEHHUsI MACCHI, 3aKOH ABOTaJpo U CJIEICTBHS U3 HETO. OIIK-1.2
3 OCHOBHBIE KJIaCChl HEOpraHMYecKux coeauHeHuil. CBOHCTBa OIIK-1.1;
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COECTHMHEHUU OIIK-1.2
4 [lepuoanueckuii 3aKoH U mepuoanyeckas cucremMa xumuueckux | OIIK-1.1;
anemenTtoB /.M. Menpaeneena. OIIK-1.2
5 Crpoenue atoma. CTpoeHHE SJIEKTPOHHOW OOOJOYKH aTOMOB. OIIK-1.1;
KBanToBsie uncna. [Ipunuun [aynu. [Ipasuno I'yuna. OIIK-1.2
6 THIbl XUMUYECKOH CBSA3H: KOBaJeHTHas (0OMeHHBIN U joHOpHO- |  OIIK-1.1;
AKIICTITOPHBIH MEXaHU3M o0pa3oBaHus), HMOHHas, OIIK-1.2
METaJUIMYeCKasi U BOJIOPOJIHAS CBSI3b.
7 Tepmoaunamuyeckue  GyHKIUU:  BHyTpeHHsis  oHeprus, | OIIK-1.1;
SHTAIBINS, SHTpONHUS, YHEprus [ m6oca. OIlK-1.2
8 CkopocTh TOMOTEHHBIX M TeTeporeHHbIX peaknuii. dakropsr, | OIIK-1.1;
BIIMAIOIIME HA CKOPOCTh XMMHMUYECKUX pEaKIUi. ' OMOTeHHBIN U OIIK-1.2
TeTepOTreHHBIN KaTaJus3.
9 XUMHUYECKOoe paBHOBecMEe W ero cBoucrBa. [Ipunmun Jle - OIIK-1.1;
[Tarensbe. OIlK-1.2
10 | [lomsitue pacTBOpoB, UuX KiaccupuKanus. PacTBopuMocTh OIIK-1.1;
BeriecTB. CiocoObl BBIpaKEHUS KOHIIEHTPAILIMU PACTBOPOB. OIlK-1.2
11 | CgoiicTBa pa30aBlieHHBIX PacTBOPOB HEINEKTPoJUTOB. 3akoHsl | OIIK-1.1;
Bant-T'obda u Payns. OIlK-1.2
12 | LenHsble peakum. OIIK-1.1;
OIlK-1.2
13 JucniepcHble CUCTEMBI. OIIK-1.1;
OIlK-1.2
14 OnektponuTnueckas auccouuanus. CreneHb M KOHCTaHTa OIIK-1.1;
nuccoranuu. Jlucconmanusi KUCIOT, OCHOBaHMM, aM(pOTEPHBIX OIIK-1.2
TUIPOKCHUIOB U COJIEH B BOJHBIX PacTBOpPaX.
15 Hucconmarus Boasl. Bomopoausiii mokazarens. Cpebl BOTHBIX OIIK-1.1;
PacTBOPOB AJIEKTPOJIUTOB. OIlK-1.2
16 | Peakuuu oOMeHa B BOJHBIX PAacTBOpPaX AJIEKTPOJIUTOB. OIIK-1.1;
OIlK-1.2
17 | ®u3uKo-XMMHUYECKHUE CBOWCTBA PACTBOPOB  BJIEKTPOJIMTOB. OIIK-1.1;
W3oTonnueckuit KOAQHUIUEHT. OIIK-1.2
18 ['upponus coneit. OIIK-1.1;
OIlK-1.2




1 2 3

19 [TonsiTie 00 OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIHAX, OIIK-1.1;
MPOLECCAaX OKUCIECHUSI U BOCCTAHOBJIEHUS. OIlK-1.2
20 | CocraBineHue ypaBHEHUU OKHCIHTEIbHO-BOCcCTaHOBUTENbHBIX | OIIK-1.1;
peakuui METOJIOM 3JEKTPOHHOTO Oastanca. Tumnsl OIIK-1.2

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ. Baxwneimue
OKHCIINTECIN U BOCCTAHOBHUTCIIN.

21 | DneKTpOXUMHUYECKHIA pan HallpsKEHU N METaJUIOB. OIIK-1.1;
CraHmapTHBI BOJOPOJHBIA 3JEKTPOA. YCTPOMCTBO M pabora OIIK-1.2
MEAHO-IIUHKOBOI'0 raJIbBAHUUYECKOT'O 3JIEMEHTA.

22 [ToTeHIManbl OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX 3JIEKTPOIOB OIIK-1.1;

(petoKC-TTOTEeHITHAIBI). OIlK-1.2

23 | Ilonapuzaimus u nepeHanpsoKeHUeE. OIIK-1.1;
OIlK-1.2

24 | DnexTpoau3 BOJHBIX PACTBOPOB M PACILIABOB 3JIEKTPOJIMTOB. OIIK-1.1;
3aKOHBI AJIEKTPOJIN3A. SHAYCHUE JICKTPOIIU3A. OIlK-1.2

25 | YcTpo#lcTBO W TpHWHOMI PabOThl KHCIOTHBIX W IICJIOYHBIX OIIK-1.1;
AKKyMyJIATOpOB. VX TOCTOMHCTBA U HEAOCTATKU OIIK-1.2

26 | Koppo3usi metaisioB u criaBoB. OcHOBHBIE BBl Koppo3uu — | OIIK-1.1;
XUMHUYECKas ¥ 3JIEKTPOXUMHUYEcKas. MeTo/bl 3alUThl METAIIOB OIIK-1.2

¥ CIUTAaBOB OT KOPPO3UH:

2.2 llpuMepHbIe BAPHAHTHI 3a/1a4
Brruucnure MoJISpHOCTH, MOJSUIBHOCTh M 3KBUBAJICHTHYIO KOHIEHTpamuio 20%-Horo

pacTBOpa XJ0pHuaa KaJbLHs IJIOTHOCTHIO 1,178r/cm®,

Paccuuraiite =~ Temmeparypy = 3aMmep3aHus 30%-HOTO  pacTBOpa  YKCYCHOM
kucinoTei(CH3COOH).

CocTtaBpTe  MOJNEKYISIpHbIE M  HMOHHO-MOJIGKYJISIPHBIE ~ YpaBHEHHS  peakuui
B3aUMOJICHCTBHUS B BOAHBIX pacTBopax mMexay: a) K,SiOs u HCI; 6) BaCl, u Na;SOg; B)
Cu(OH); u HNO:s.

VYpaBHsiiTe peaknuu METOJOM DJIEKTPOHHOTO OanaHca. YKaXUTe OKUCIUTENb U
BOCCTAHOBUTEJIb; IPOIIECC OKUCIICHUS U BOCCTAHOBJICHHUS

Zn+H>,S04=72nS0O4+H,S+H,0

KMnO4+H3PO3+ H,SO4,=MnSO4+ H3PO4+K,SO4+ H50.

CocTaBbTe MOJICKYJSPHBIE M HOHHO-MOJICKYJISIPHBIC YPaBHEHHS pEaKIUid THIPOIN3a
Cu(NOg),, K2S. Ykaxkute xapaktep Cpesl.

Onummre smemeHT Ne 19, ucxons w3 ero monoxkeHus B Ilepuoamueckoit cucreme
(mepuon, rpymma, MNoArpymnmna). Hamumure ero sJeKTpoHHYI (OpMyIly, YKaKHUTe
BaJICHTHBIE DJICKTPOHBI, THM d1eMeHTa. CocTaBbTe (JOPMYIIBI €r0 OKCHAA U TUIPOKCUIA,
YKQXHUTE UX XapakTep.

OcyIecTBUTE MEMOYKY TTPEBPACHHIH:

sz(SO4)3—>CI‘(OH)3—> Cry;03— Cr— CrS3
HasoBute npoayKThl peakiuil.

JlonmummTe peakuio U ypaBHSANUTE ee METOIOM 3JIEKTPOHHOTO OajaHca:
Ca+H2504(K_)—> CaSO4+S+...




9. Hammmure ypaBHEHHS peakIuii B3aMMOJICHCTBH: a) MarHusi ¢ KpeMHHEM; O) JHUTHS C
a30TOM; B) HATpus C BOJOH; T) kene3a ¢ pactBopoMm xiopuna meau (ll). Peakmuio (T)
HAIHIIUTE B MOJICKYJISIPHOM U HOHHOM BHJIC.

10. HanumuTe 5JIEKTPOHHBIE YpPAaBHEHHS IPOLECCOB, IPOUCXOSIIMX HA  YrOJbHBIX
9JIEKTPOJIaX MPH IEKTposu3e pactBopa Hurpara Hukens(ll).



3 METOAJUYECKHE MATEPUAJIbI, ONPEAEJIAIOIIUE ITPONENY PbI
OLEHUBAHWA 3HAHUHW, YMEHUHA, HABBIKOB U OIIBITA JEATEJBHOCTH,
XAPAKTEPU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIINA

1. TlonmoxkeHHe O TEKyIIEeM KOHTPOJE€ M MPOMEXKYTOUHOM aTrTecTaluyd OO0ydaroluxcs,
OCBaMBAIOLIMX 00pa3oBaTelbHbIE MNPOTrPaMMBbl  BBICHIETO  OOpa3oBaHUS —  MPOTPAMMBI
OakajaBpmaTta, MPOTrpPaMMbI CII€IHaInTETa, Iporpammbel Maructpatypsl CMK-I1-02.01-04-21 /
pa3pab. T.A. JlammHa. — 3epHorpan: A3oBo-UepHomopckuil nHxeHepHbId HHCTUTYT OT'BOY
BO Honuckoit ’'AY, 2021. - 15 c.

2. TlonoxxeHWe O TPOBEACHUH TEKYIIETO KOHTPOJS M MPOMEXKYTOUYHOW AaTTecTaluu
0o0y4aromuxcsi ¢ MPUMEHEHHUEM 3JIEKTPOHHOTO OOyuYeHHs, JUCTAHIIMOHHBIX 00pa3zoBaTeNbHBIX
TEXHOJIOTHIl B YCJIOBUSIX YCWJIEHHS CaHUTapHO-3MujeMuosorndeckux mepomnpustuit. CMK-II-
02.01-02-23/ pa3pab6. T.A. Jlammua. — 3epHorpana: A3oBo-UepHOMOpPCKUN WHKEHEPHBIN
uctutyt ®I'BOY BO Mouckoii 'AY, 2023. - 8§ c.

3. Pabouas nporpamma aucuuminuasl b1.0.05 «Xumus» / pazpab. C.1HO. Maiibopona, N.C.
TarbsiHueHko. — 3epHorpaa: AsoBo-UepHoMopckuil uHxkeHepHbli uHcTuTtyr P®I'BOY BO
Honckoit 'AY, 2026. — 28 c.



