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

1.1 Onucanue MKAaJIbI OLeHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIIHIt

ChopMupOBaHHOCTh KOMIIETCHIIMH IO AMCUUIUIMHE OLIEHUBAETCS MO 4-OaIbHOM HIKAIOW: «OTIUYHO», «XOPOLIOY», «yIOBIECTBOPHUTEIHHON,
«HEYIOBJIETBOPUTEIILHO.

1.2 Onucanue nokaszareJieid 1 KpuTepueB OlleHUBAHUS C(POPMUPOBAHHOCTU KOMIIeTEHIIMI M0 IMCHUILUINHE, 00ecleunBaloNIue J0CTHKEHUE
IUIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHHUS 00pa30BaTeJIbHOM MPOrpaMMbl

U METOJbI OOpBOBI C

Kon Kputepuu u nokaszaTenu olleHUBAaHUS PE3yIbTATOB 00y4YEeHUS
KOMIIETEHIIH
u
(unnukarop | Pesynbrar oOyuenus
a 0 AUCIHUIIIMHE «HEYIOBJICTBOPUTECIBHO» | «YAOBJICTBOPHUTECILHO» «XOpOIIO» «OTJIMYHO»
JOCTHKEHUS
KOMIIETEHIIH
n)
1 2 3 4 &) 6
OIIK-1 | 3uame: @paemenmapnvie 3uanus: | Henonnvle snanus| Chopmuposannule, no| Cdhopmuposanmvle u
(OIIK-1.1; | pynnamenTansuble | (yHIaMEHTATBHBIX (byHIaMEeHTaIbHBIX codeporcawyue omoenvhvle| cucmemamuyecKue
OIIK-1.2) pasnensl oO1meli | pa3aesoB oOIIel XUMUH, B| pa3eiioB oO1elt | npobenvl 3HAHUSL| 3HAHUSL
XUMHUH, B TOM 4YHCII€| TOM 4YHUCIE€ XHUMHUYECKHE| XUMUU, B TOM uucie| GyHIaMEeHTAIbHBIX (hyHIIaMeHTaIbHBIX
XUMHYECKHE CHCTEMBI, XUMHYECKYIO | XUMHUYECKHUE CHUCTEMBI, | pa3/esioB OOIIeH XMMHUH, B| Pa3/IeioB OOIIEH XHMHH,
CHCTEMBI, TEPMOJIMHAMUKY Y| XUMHYECKYIO TOM 4YHCI€ XHMMHYECKHE| B TOM UHCIIE XMMUYECKHE
XUMHYECKYIO KAHETHKY, PEaKIMOHHYIO | TEPMOTUHAMUKY M| CUCTEMBI, XUMHYECKYIO | CHCTEMBI, XHUMHUYECKYIO
TEPMOJIMHAMHUKY | CIIOCOOHOCTb BEILIECTB, | KHHETHKY, TEPMOANHAMUKY 1| TEPMOJUHAMUKY u
KHHETHUKY, XUMHYECKYIO PEaKIIMOHHYIO KHHETHKY, PEaKIHMOHHYIO | KHHETUKY, PEaKIIMOHHYIO
PEaKIMOHHYIO UICHTU(DHUKALIHIO, CHOCOOHOCTh  BEIIECTB, | CIOCOOHOCTh BEIIIECTB, | CIOCOOHOCTh  BEILECTB,
CIIOCOOHOCTh NPOIECCHl  KOPPO3WUH ¥ | XUMHUYECKYIO XUMHAYECKYIO XUMHYECKYIO
BEILECTB, METOJIbI OOpPHOBI C HUMH;| UAECHTUPUKAIHUIO, UICHTU(PUKAIHUIO, UICHTUPUKAIHUIO,
XUMHYECKYIO |Omcymcemeue snanuii IPOIECCHl  KOPPO3WU U | MPOIECCHl  KOPPO3WHM  H| MPOIECCHl  KOPPO3HH U
UICHTU(DUKALIHIO, MeToAbl  OOpbOBl  C| MeTOABI OOpHOBI C HUMH, | METObI OOPHOBI C HUMU,
NPOIIECChl  KOPPO3HUHU HUMU,




HUMU,

Ymemso @paemenmapnoe  ymenue| B yenom ycnewmnoe, no| B yenom ycnewmoe, Ho| Ycnewmnoe u
UCNoOIbL308aMb ucnonvzoeams 3HAHUSL B| He  cucmemamuyeckoe| cooepxcaujee o0moeibHbvle| CUCTNeMAMU4ecKoe
3HaHUS B 00jacTu| obmacTh  XUMHUHM  JJISl| YMeHUue UCHONb308ams| npoodeivl VMeHue| yMeHue  UCHONb306aMb
XUMHH [l OCBOGHUS| OCBOCHHSI TEOPETHUYECKHX | 3HAaHUS B 00JacTH| ucnoiv3oéams 3HAHWS B| 3HAHUS B 00JIACTH XUMHUU
TEOPETUUECKHUX OCHOB U TIPAaKTHKH TMPH| XUMUU I OCBOCHHS| O0NACTH  XUMHU  JIJIsST| JUISE OCBOCHHUS
OCHOB M TPAKTHKH| PEIICHUU 3a7ad B O0JIACTH | TEOPETUYECKUX OCHOB M| OCBOCHUS TEOPETHYECKHX | TEOPETUYECKUX OCHOB U
npu peuienuu | arpoHomun  Omcymcemeue | IPaKTUKU IPU PELICHUH | OCHOB M TPAKTUKU TpU| MPAKTUKH MPH PEHICHUU
WHXXEHEPHBIX 3aJa4 B| yMeHull 3a1a4 B o0acT | peuieHuy 3a1a4 B 00JacTu| 3a1au B obacTu
AIIK; arpOHOMHUU arpoOHOMUU arpoOHOMHUU
Braoemv Haswvikamu | @pacmenmapnoe B yenom ycnewmnoe, no | B yenom ycnewnoe, muo | ¥Ycnewnoe u
IPOBEJCHUS npumeHenue HABBIKOB | HE  CUCMeMamuyecKoe | COnpogodcoaioujeecs cucmemamuyeckoe
OCHOBHBIX MPOBECHUS OCHOBHBIX | NpUMEHEHUe HABLIKOG | OMOENIbHbIMU — OWUOKAMU | NPUMEHEeHUe  HABbIKOG
XUMHUYECKHUX XUMHUYECKHUX MIPOBE/ICHUSI OCHOBHBIX | NpUMeHeHUe HABBLIKOG | IPOBEJCHUSI OCHOBHBIX
1a060paTOPHBIX 71a00paTOPHBIX OMEepanuii | XUMUYECKUX OPOBEJCHUS  OCHOBHBIX | XUMHUYECKUX
orepanui. /Omcymemeue HagblKos 1a00paTOPHBIX XUMHYECKHX 71a00paTOPHBIX
ornepanui 71a00paTOPHBIX OomNepanuil | omneparuit




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

OcBoeHHE TUCIUILIMHBI OIEHHUBAETCs B (popMe 3aueTa C OLCHKOW 4-0ayuIbHOW IIKaJIOM:
«OTIUYHOY, «XOPOIIOY, «yAOBIECTBOPUTEIHHOY, KHEYTOBICTBOPUTEIHLHO.

1.4 Onucanue moka3arejiei u KpUTEPUEB ONCHUBAHUA KOMIIeTeHIInii

AMCUUILIMHBI B (popMe 3aueTa ¢ OLEeHKOM

Ouyenka

Kpumepuu

OTIIMYHO

OTBETHl Ha BOIPOCHI YETKHE, OOOCHOBAHHBIC W TOJHBIC, MMPOSIBICHA
TOTOBHOCTh K JIUCKYCCHUHU, CTYJIEHT JIEMOHCTPUPYET BBICOKHI
YPOBEHb  BJAJCHUS  3HAHUSAMHM, YMEHUAMU U  HaBbIKAMU
COOTBETCTBYIOIIMX KOMIETEHIIMI, YTO TIO3BOJISIET €My pellaTh
WIUPOKHUIM KPYr THUIIOBBIX M HETUNOBBIX 3a]a4, CTYIECHT IPOSBUII
BBICOKYIO DPYIUIIMIO H  CBOOOJHOE BIAJACHHUE MaTepUATIOM
JUCITATIIMHEI

Xopo1io

OTBEThl HA  BOMNPOCHl IPEUMYIIECTBEHHO IpaBUJIbHbBIE, HO
HEJOCTATOYHO  YETKHE, CTYACHT CIIOCOOCH  CaMOCTOSATEIbHO
BOCIIPOU3BOJUTH U IPUMEHATh COOTBETCTBYIOIIME 3HAHUS, YMEHHS U
HaBBIKM JUISl PEIICHUS THUIIOBBIX 3aJlad JAUCHUIUIUHBI, MOXKET
BBITIOJIHAITh TIOMCK W HCIIOJIb30BaHWE HOBOW WH(OpManuu s
BBITIOJTHEHHUSI HOBBIX MPO(ECCHOHANBHBIX JICUCTBUH HAa OCHOBE
MHOJIHOCTBIO OCBOCHHBIX 3HAHHUH, YMEHHI u HaBBIKOB
COOTBETCTBYIOIIMX KOMIETEHIUI

y,I[OBJ'IeTBOpI/ITCJ'IbHO

OTBETBHI Ha BOIPOCHI HE IOJHBIC, HA HEKOTOPHIE OTBET HE IIOJYYEH,
3HaHUS, YMEHHS, HaBBIKH c(OpMHUpOBaHB Ha 0a30BOM YpPOBHE,
CTYACGHThl ~YaCTM4YHO, C IIOMOINbIO M3BHE (Hampumep, ¢
UCIIOJIb30BAHUEM HABOAAIUMX BOIIPOCOB, AaCCOLMATUBHOIO psia
NOHSATMM W T.J.) MOTYT BOCIPOM3BOJAUTH U  INPUMEHSATH
COOTBETCTBYIOIIME 3HAHUSI, YMEHUSI, HABBIKH

HeynosnersopurensHo

Ha OOJIBIIYIO YacTh BONIPOCOB 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 3AJIAHUS U UHBIE MATEPUAJIBI,
HEOBXO/JMMBIE JIJIsI ONEHKHA 3HAHUM, YMEHUI, HABBIKOB U OIIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIIUX 3TAIIBI ®OPMHUPOBAHUA

KOMIIETEHIIUM B TPOIIECCE OCBOEHUS JUCIIUILINHBI

2.1 Bompocsl K 3a4eTy ¢ OLEHKOI

Koasl
No Bonpocs! WHJIUKATOPOB
BOIIpOCa TOCTHKEHUS
KOMIIETEHIINH
1 2 3
1 OcHOBHbIE MOHATUSI XUMUU: OTHOCUTENbHAs aToMHas U oTHocutenbHas | OIIK-1.1;
MOJIEKYJIsIpHAsi Macca, MOJIb, MOJIsIpHast Macca, xumudeckue Gopmynsl, | OIMK-1.2
XUMHYECKHE YPAaBHEHHUSI.
2 OcCHOBHBIC 3aKOHBI XHMMHHU: 3aKOH IIOCTOSHCTBa cocTaBa, 3akoH | OIIK-1.1,
COXpaHEHMS MAaCChl, 3aKOH ABaraJipo u CIEJCTBHUS U3 HETO. OIlK-1.2
3 OCHOBHBIE KJIaCChl HEOpTaHUUeCcKuX coeauHeHui. CBorictBa ocHOBHBIX | OITK-1.1;
KJIACCOB HEOPTaHMYECKUX COCTMHEHUMN OIlK-1.2
4 [lepuoanueckuii 3akoH U mnepuoguveckas cucrtema xumudeckux | OIIK-1.1;
anemenTtoB /.M. Menpaeneena. OIIK-1.2
5 Crpoenue artoma. CtpoeHHe 3JIEKTpOHHOUW oOosnouku aromos. | OIIK-1.1;
KBanTossele uncna. [Ipuanun [aynu. [pasuio I'yHna. OIlK-1.2
6 Tumel XUMHYECKOW CBSI3M: KoOBajeHTHass (oOMeHHbIH W goHOpHO- | OITK-1.1;
AKIECTITOPHBIA MEXaHW3M O00pa3oBaHMs), HWOHHas, Meraummueckas u | OIMK-1.2
BOJIOPOJIHAS CBSI3b.
7 TepmoauHaMuyeckne (QyHKIUH: BHYTpPEHHssE dHeprus, sHrtanemus, | OIMK-1.1;
sHTponus, sHeprus ['mboeca. OIlK-1.2
8 CkopocTb TOMOI€HHBIX M TeTeporeHHbix peakuuid. @akropsl, | OIIK-1.1;
BIMSIOIIME Ha CKOPOCTb XHMMHUYEeCKMX peakiuil. ['omorennsiii u | OIIK-1.2
TreTEepPOreHHBIN KaTaJIN3.
9 Xumudeckoe paBHoBecHe U ero cpovictsa. [Ipunmun Jle - [Hlarense. OIlK-1.1;
OIIK-1.2
10 [Tonsitue pactBOopoB, MX Kiaccupukauus. PactBopumocts Bemects. | OIIK-1.1;
Crioco0b! BbIpaXKEeHHs KOHIICHTPALMU PaCTBOPOB. OIIK-1.2
11 CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPONHUTOB. 3akoHbl Bant- | OIIK-1.1;
'odda u Pays. OIIK-1.2
12 [lenHbIe peakiuu. OIIK-1.1;
OIIK-1.2
13 JlucriepcHbIC CUCTEMBI. OIlK-1.1,
OIIK-1.2
14 OnektponuTtuueckass — nuccormanus.  Cremenb u koHcradTta | OINIK-1.1;
mucconManuu.  Jluccoumanus  KUCIoT, ocHoBaHHMM, amdotepHbix | OIIK-1.2
TUIPOKCUIOB U COJIEH B BOJHBIX PacTBOpPaX.
15 Huccoumanust Boasl. Bopopoansnii mnokaszarens. Cpensl  Boaubix | OITK-1.1;
PacTBOPOB AJIEKTPOJIUTOB. OI1K-1.2
16 Peakiiumn oOMeHa B BOJIHBIX pacTBOpax 3JEKTPOJIUTOB. OIIK-1.1;
OIIK-1.2
17 DU3NKO-XUMHYECKUE CBOMCTBA pacTBOPOB anextponutos. | OIIK-1.1;
W3oToHnueckuit KOOQHUIUEHT. OIlK-1.2
18 ['unponus coneit. OIIK-1.1;




OIIK-1.2

19 [TonsiTHe 00 OKMCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusx, mpoueccax | OIIK-1.1;
OKHCJICHUS U BOCCTAHOBJICHUS. OIIK-1.2

20 CocraBiieHHE ypaBHEHUN OKHCIUTEIBHO-BOCCTaHOBUTENbHBIX peakmmii | OTTK-1.1;
METOJIOM 3JIEKTPOHHOTO OastaHca. Tuner okucimrensHo- | OIIK-1.2
BOCCTAHOBUTEJIbHBIX  PEAKIUHU. Baxwueiimme — okuciautrend U
BOCCTAHOBUTEJIU.

21 DNEeKTPOXUMUYCCKUN psaa  HanpspkeHud wmetaywoB.  Cranmapteni | OITK-1.1;
BOJIOPOJHBIA 3JIEKTPOA. YCTpoWcTBO U pabora wmemHo-mmHKOBOrOo | OITK-1.2
raJIbBAHUYECKOTO DJIEMEHTA.

22 [ToTeHManbl OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX JEKTPoaA0B (peaokc- | OIMK-1.1;
MTOTCHITUAIIBI ). OIIK-1.2

23 [Tonstpuzanus 1 nepeHanpsHKeHMeE. OIIK-1.1;

OIlK-1.2

24 DJIEKTPOIN3 BOJHBIX PACTBOPOB M PACILIABOB 3JIEKTpoiauTOB. 3akoHbl | OITK-1.1;
3JIEKTPOJIN3a. 3HAYEHUE IEKTPOIIU3A. OIlK-1.2

25 VYerpoiictBO M mpuHUOMN  pabOThl  KUCHOTHBIX W mmenounsix | OINK-1.1;
AKKyMyJIATOpOB. VX TOCTOMHCTBA U HEAOCTATKU OIlK-1.2

26 Kopposus wmerammoB u crmutaBoB. OcHoBHble Buasl kopposun — | OIIK-1.1;
XUMHUYECKass M JJeKTpoxumuyeckas. Metonsl 3ammuThl MetamioB u | OIIK-1.2
CILJIABOB OT KOPPO3UHU:

2.2 llpuMepHbIe BAPHAHTHI 32124

1. Beruucnure MOJSPHOCTb, MOJISUIIBHOCTh M SKBHUBAJICHTHYIO KOHIEeHTparuioo 20%-HOro
pacTBOpa XJ0pHUaa KaJbLHs IJIOTHOCTHIO 1,178r/cm®,

2. PaccumraiiTe  Temreparypy = 3aMep3aHus 30%-HOrO  pacTtBOpa  YKCYCHOM
kucinotei(CH3COOH).

3. CocraBbTe  MOJCKYISpHbIE W  HOHHO-MOJICKYJSPHBIC  ypaBHEHUS  PEaKIIHA
B3aUMOJICHCTBHUS B BOAHBIX pacTBopax mMexay: a) K,SiOz u HCI; 6) BaCl, u Na;SOg; B)
Cu(OH); u HNO:s.

4. VYpaBHSiTe peakIMH METOJOM DJIEKTPOHHOTO OanaHca. YKaXUTe OKUCIUTENb U
BOCCTaHOBUTEIIb; MMPOLIECC OKUCIICHUS U BOCCTAHOBIICHHUS:

Zn+H>,S04=72nS0O4+H,S+H,0
KMnO4+H3PO3+ H,SO4,=MnSO4+ H3PO4+K,SO4+ H50.

5. CocraBbTe MOJIEKYJSPHbIE M HOHHO-MOJIEKYJIIPHBIE YPaBHEHMsI PEaKIUi THAPOJIM3A
Cu(NOs)2, K2S. YkaxuTte xapakTep Cpeibl.

6. Onummwure smemeHT Ne 19, ucxons w3 ero monoxkeHus B Ilepuoamueckoi cucreme
(mepuon, rpymma, moArpymnmna). Hamumure ero sJeKTpoHHYI GOopMylly, YKaKHUTe
BaJICHTHBIE DJIEKTPOHBI, THM d1eMeHTa. CoctaBbTe (JOPMYIBI €r0 OKCHAA U TUIPOKCUIA,
YKQXHUTE UX XapakTep.

7. OcylecTBUTE LETOYKY MPEeBPAICHHI:

Cry(S04)3—Cr(OH)3— Cr;03— Cr— Cr,S3
Ha3oBuTe npoayKTsl peakiui.
8. Jlomummmre peakiuio U ypaBHINTE ee METOJOM AJIEKTPOHHOTO OanaHca:
Ca+stO4(K_)—> CaSO4+S+...
9. Hanumure ypaBHEHHs peakiuii B3aMMOJCUCTBHUSA: a) MarHusi ¢ KpeMHHEM; 0) JUTHUS C

a30TOM; B) HaTpHs C BOJOM; I) xene3a ¢ pacTBopoM xsopuaa menu (l1). Peakuuro (1)
HaIMIINTE B MOJIEKYISIPHOM U HOHHOM BHJIE.




10. HanumunTe 35I€eKTPOHHBIE YpPaBHEHMs IPOLIECCOB, IPOUCXOAIMX HA  YrOJbHBIX
ANIEKTPOJIAX MPH AIIEKTPOIH3e pacTBopa HuTpaTa HuKems(ll).



3 METOAUYECKHE MATEPUAJIbI, ONPEAEJIAIOIIUE ITIPOOEAY PbI
OLEHUBAHWA 3HAHUHW, YMEHUH, HABBIKOB U OIIBITA JEATEJBHOCTH,
XAPAKTEPU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIINA

1. TlonoxkeHue O TEKyLIEM KOHTPOJE U MPOMEXKYTOUHOH aTTeCTalu OO0Yy4aroIIuXcs,
OCBaMBAIOLIMX 00pa3oBaTelbHbIE MNPOTrPaMMBbl  BBICHIETO  OOpa3oBaHUS —  MPOTPAMMBI
OakanaBpHaTta, MPOTrpaMMbI CII€IHaInTETa, Iporpammbel Maructparypsl CMK-I1-02.01-04-21 /
pa3pab. T.A. Jlammna. — 3epHorpan: A3oBo-UepHomopckuii nHxeHepHbld HHCTUTYT OT'BOY
BO Honuckoit ’'AY, 2021. - 15 c.

2. TlonoxxeHWe O TPOBEACHUH TEKYIIETO KOHTPOJS M MPOMEXKYTOUYHOW AaTTecTaluu
00y4aromuXxcsi ¢ MPUMEHEHUEM 3JIEKTPOHHOrO0 OOyuYeHHs, JUCTAHIIMOHHBIX 00pa3zoBaTeNbHBIX
TEXHOJIOTHI B YCJIOBUSIX YCWJIEHHs CaHUTapHO-3MujemMuosornyeckux mepomnpustuit. CMK-II-
02.01-02-23/ pazpab. T.A. Jlammua. — 3epHorpan: A30Bo-UepHOMOpPCKHI WHKEHEPHBIN
uctutyt ®I'BOY BO Mouckoii 'AY, 2023. - 8§ c.

3. Pabouas mporpamma nucummuinabl b1.0.09 «Xumus» / pazpab. C.}O. Maiibopona —
3epHorpan: AzoBo-Uepnomopckuii unxkenepHbliii ”HCTUTYT GI'BOY BO [lonckoii 'AY, 2024, —
28 c.



