Munucmepcmeo nayku u evicue2o oopazosarnus Poccutickoti @edepayuu
DeodepanvHoe cocyoapcmeaentoe 0100xcemuoe 00pa306amenbHoe YupelcoeHuUe
svicuteco oopazosanus « Cegepo-OcemuncKkuti 20cy0apCmeeHHblll YHUgepcumen UmeHu
Kocma Jlesanosuua Xemaeyposay

PABOYAS ITPOI'PAMMA JIMCHUIIJIMHBI
«XUMU»

Hanpasnenue noarorosku 38.03.10 Xunuinoe X0351UCTBO
1 KOMMYHaJIbHasi HHPPaACTPYKTypa

[Tpoduib MoaAroTOBKU
«IKOHOMHKA U YIPABICHUE KWIUIIHBIM XO3I1CTBOM
¥ KOMMYHaJIbHOU HHPPACTPYKTYpPOII»
KBanudukaims (cTeneHs) BoITYCKHUKA — OaKajaaBp

®opma 00yueHHS — OUHASA

T'ox Hauaa noaroroBku — 2024

Vr1Bepxaena B cocraBe OIIOII

BmangukaBkas, 2023



1.

Ile.m: OCBOCHHA TUCHUIIIMHBI

Llenbi0 OCBOSHMSI TUCHMIUIMHBI «XUMUS» ABISETCS (POPMUPOBAHKE KOMIETEHIMI 00ydaromerocs

B 00JIaCTH XUMUH.

[TporpamMa cocraBieHa B COOTBETCTBUM ¢ TpeOoBaHusMH DenepasbHOr0 rocynapcTBEHHOIO
00pa30BaTeNLHOTO CTaHIapTa BBICHIETO O00pa3oBaHWs 1O HampabieHuio mnoaroroBku 38.03.10
KunnmHoe X03s51CTBO 1 KOMMYHaJIbHAst UHPPACTPYKTYpa.

JucuumimHa oTHOCHTCS K oOs3aTenbHON yactd, brmoka 1 «Jducuumumbel (MOIYNH)» OCHOBHOU

npodeccroHanbHOi  00pa3oBaTeNbHONW MPOrPaMMBI

«KwmnumHoe XO3JMCTBO H KOMMYHAJIbHasA

uHPACTPYKTYpa». JUCIUIUIMHA SBISETCS 003aTeNbHOM U N3YUeHHs 00yJaroIMMCS.

2. IlepevyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHsI 10 TUCHUILINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbI

Ko u HanMeHOBaHHE KOMIICTCHITHH
(pe3ynbTaT OCBOCHUS)

KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHKCHUS KOMIICTCHIINH

OIIK-5 Cnocoben pa3zpabaThiBaTh
TEXHOJIOTUH MOBBIIICHUS Ka4eCTBa
KWIAITHO-KOMMYHAJIbHBIX YCIYT,
OLIeHUBATh 3(H(HEKTUBHOCTH
BBIOpAaHHBIX MaTEpPUAIOB, TEXHOJIOTUH,
METOOB OPTaHU3AIUH U YITPABICHHS
JUTS SKAJTHITHOTO ¥ KOMMYHAJIBHOTO
XO035I1CTBA

OIIK-5.1 Ilpumenenue GpyHAaMEHTATBHBIX 3aKOHOB IIPUPOJIBI U
3HAaHUI XUMHUYECKUX XapaKTEePUCTUK MAaTEPUAIOB JJIs PELICHUs
3a7a4 B IpOo(eCcCHOHATIBHOMN NEeATEIbHOCTH

KO,Z[ U HAUMCHOBAHUC NHAUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

HaumenoBanwue rnokasarens OlleHUBaHUS
(pe3ynprara 00y4eHus 1O JUCITUTIIIHE)

OIIK-5.1 Ilpumenenune
(byH1TaMeHTaJIbHBIX 3aKOHOB ITPUPOJIbI
Y 3HaHUM XMMUYECKUX XapaKTEPUCTHK
MaTepUasIoB JIsl pelIeHUs 3a/1a4 B
poeCCHOHATIBHOMN 1eATENbHOCTH

3HaeT NepBbIil U BTOPOl 3aKOHBI TEPMOJUHAMUKH

3Haer 3akoH ['ecca

3HaeT yCIOBUS CAMOIIPOU3BOJIIBHOIO IPOTEKAHUS IIPOLIECCOB

3HaeT nepuoanyeckuii 3akod .. Menneneena

3naet 3amnpert [laymm, npasuio ['vana, 1 u 2 npaBuno Kiieukosckoro,
KBaHTOBBIC YHCIIA

3HaeT CTpOeHHE aTOMOB, BELIECTB U X XMMHUYECKHE CBONCTBA

3HaeT OCHOBHOW 3aKOH XUMHYECKON KUHEeTHKH, mpuHuun Jle [latense
3HaeT ypaBHeHUEe AppeHuyca, npasuwio Bant-I'opda

3HaeT OCHOBHBIE KJIaCChl HEOPTaHUUECKUX COEIMHEHUN U
OCOOEHHOCTH UX CBOMCTB

3HaeT crnocoObl BRIPAXKEHHSI KOHIIEHTPAII pacTBOPOB

3HaeT KOJUTUTaTUBHBIE CBOMCTBA PACTBOPOB

3HaeT 3aKOHOMEPHOCTH MPOTEKAHUS TIPOIECCOB IIIEKTPOITUTHIECKON
JIMCCOLIMAITIH U THIPOJIH3a COJIeH

3HaeT BUBI BOJIHBIX CPEJ U TIOKA3aTelb s UX Xapakrepuctuku (pH)
3HaeT 3akoH Payns u cienctBus U3 HEro

3Haer 3akoH paz0asienus OcTBaIbIA

3HaeT AWCTIEPCHBIE CHCTEMBI 1 KOJUIOMIHBIE PACTBOPHI

3HaeT BHUABI YCTOMYMBOCTH JAHCIIEPCHBIX CHCTEM H CTPOCHHUE
KOJUIOUJHBIX CUCTEM

3HaeT OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUU U
noxoopa ko3 HUIIMECHTOB B HUX

3HaeT XMMHUYEeCKHe CBONCTBA METAIJIOB

3HaeT AMEKTPOXUMHUECKHUE NPoLiecChl, ypaBHeHHe HepHeTa
3HaeT 3aKOHOMEPHOCTH JJIEKTPOXUMUIECKON KOPPO3UH METAIUIOB U

CITOCOOBI




KO,Z[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HaumenoBanue nokazareis OLCHHUBAHUA
(pe3ynbrara 00ydeHUs 1O JUCITUTIIIHE)

METO/ bl UX 3allIUTHI OT KOPPO3UHN
3HaeT OCHOBHEIEC TTOJIOKECHHS OpFaHH‘ICCKOﬁ XUMHH
3HaeT UCTOYHHKH ChIpbA U CITOCOOBI MOJIy4CHUA NTOJIMMEPOB

Hmeet HaBBIKY (HAYaJIBHOTO YPOBHSI) HCIIOJIB30BAHUS IEPHOANIECKOM
CHCTEMBI 7151 XapaKTEePUCTUKU CBOICTB 3JIEMEHTOB U X COCIUHEHUM
Hmeet HaBBIKY (HAYaJIBHOTO YPOBHS) pacdera 10 TEPMOXUMUIECKUM
ypaBHEHUIM, SHepruu [ n00ca, SHTATBIMK TPOLIECCOB

Hmeer HaBBIKM (HAYaJIBHOTO YPOBHS) 3alIMCH YPAaBHEHUH XMMUYECKUX
peaknuii BHYTPU M MEXAY Pa3IMYHBIMH KJIACCAMU HEOPraHMYECKHX
COCIUHEHUH

Hmeer HaBBIKM (HayaJlbHOTO YPOBHSI) COCTABJICHUS CTPYKTYPHBIX
(hopMyI BemiecTB

HNmeer HaBbIKM (HAYaJIbHOTO YPOBHS) 3allMCH  KHHETHYECKUX
YpaBHEHUH

Hmeer HaBBIKM (HAYaJIBHOIO YPOBHS) NPOBEIEHHS pAacyeToB IIO
KUHETHYECKHM YpPaBHEHHMSM, pPacdye€TOB CKOPOCTEH, KOHLEHTpauui,
TeMIIepaTyp peakiuii ¥ TeMIepaTypHbIx ko3 duimeHTon

HNmeer HaBbIKM (HA4aldbHOTO YPOBHS) pacueTa KOHIIGHTpAIMHA
PacTBOPOB PA3TUYHBIMH CIIOCOOAMHU

WmeeT HaBBIKY (HaYaJIbHOTO YPOBHS) pacueTa U3MEHEHHUs
TEeMIIEpaTyphl KUIEHUS U 3aMep3aHusl PaCTBOPOB

Nmeet HaBbIKM (HauabHOTO YpoBHs) pacuera pH pacTBopoB u
CTETIEHH JUCCOLUALMU CIAa0bIX 3JEKTPOIUTOB

Hmeer HaBbIKM (HAYANBHOTO YpPOBHS) COCTaBJICHHUS YpaBHEHHH
peaknuii 1ucconuanu, 0OMeHa U IHIPOJIn3a CoJei

Hmeet HaBBIKY (HAUaJILHOTO YPOBHSI) COCTAaBJICHHS yPaBHEHUH
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX Peakuii 1 mooopa
K03(pPHUIIMEHTOB B HUX Pa3IUYHBIMH CIIOCOOAMU

Hmeet HaBBIKY (HAYaJILHOTO YPOBHSI) 3alICH YPaBHEHHUH pPeaKLuil
METAJUIOB C PAaCTBOPAaMH KHCJIOT U ILEeNoueit

HmeeT HaBBIKK (HAYaJILHOTO YPOBHS) 3aMUCH (POPMYJT MHUIICILT

Hmeet HaBBIKY (HAYAILHOTO YPOBHS) 3alICH YPaBHEHUH aHOHBIX U
KaTOTHBIX PEAKLIUH

Hmeet HaBBIKY (HAYAILHOTO YPOBHS) COCTAaBICHHS CXEM pabOThI
rajibBaHUYECKOro 3JIEMEeHTa

Hmeet HaBBIKY (HAYQJILHOTO YPOBHs) HOAOOpa METOIOB 3aILUThHI
METAaJUIOB IIPU KOPPO3UH

Nmeer HaBBIKM (HA4aJbHOTO YPOBHA) 3alHCH CXEM CHHTE3a
MTOJIUMEPOB

WNndpopmaning o opMUpOBaHUHU U KOHTPOJIE PE3yJIbTaTOB 00yueHus npezcrasieHa B Donze

onteHo4HbIX cpenctB ([Ipunoxenue 1).

3. TpynoéMKOCTh IUCHUIJIMHBI M BUAOB YUEOHBIX 3aHSITHIH 10 ANCHHUIIHHE

OO0mmas TpyA0€MKOCTh TUCIIUIUIMHBI COCTaBIISIET 3 3auéTHble enuHUIlBI (108 akagemMudeckux

4acoB).

(1 3auemnasn eounuya coomeemcmeyem 36 akadeMuiecKum 4acam)

Bunamu y4eOHBIX 3aHATHI 1 paOOTH 00YYarOIIETOCs 10 JUCIIUIUIMHE MOTYT SIBJISTHCS.




O6o3HaueHne Buzpl yaeOHBIX 3aHATUH 1 pabOThI 00yUaromerocs
J Jlexkunn
JIP JlaboparopHbie pabOThI
I13 [IpakTuueckue 3aHATHS
KoIl KomnbroTepHbIil TpakTUKyM
KPII ['pynmoBbie ¥ UHAWBUIYAIbHBIC KOHCYJIBTAIIMH IO KYPCOBBIM paboTaM (KypCOBBIM
IIPOEKTaM)
CP CamocrositenpHast paboTa 00y4aronierocs B Iepruo i TCOPETUIECKOTo 00ydeHus
KoHTpoITh CamocrosiTenpHas paboTa 00y4armEerocs 1 KOHTaKTHas padoTa 00yJaromerocs ¢

InpenoaaBaTejI€M B IICPUO/ HpOMCH(YTOqHOﬁ arrecraguu

Cmpyxkmypa oucyuniutol:

®opma o0yyeHHs — OuHasl.

KomnunuecTBo yacoB 1o BugaM y4eOHBIX Dopmbl
= 3aHATHN U pabOTHI 00YJArOIIETOCS IPOMEKYTOUHOM
Ne HaumenoBanue pasnena 3 9 aTTecTaluu,
B JICIUATUTHHBI 2z o n | B2 E] A g TEKYILEro
o | B s = Sl & | © =
A z KOHTPOJIA
~ YCIIEBAEMOCTH
1 | OcHoBHbIE 3aKOHBI XUMUH 4 4 Sawuma omuéma
PactBopsl. JucnepcHsie no 1abopamopHvim
2 8 8 .
CHCTEMBI 1 67 9 pabomam p. 1-3;
omawnee 3a0anue
3 | TpuxinagHbie BOMPOCH! XUMHU 4 4 A p. 13
HUroro: 16 | 16 67 9 3auem

4, Conepmaﬂue AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE€ 110 BUAAM yqeﬁﬂux 3aHATHIL 1 pa3aejaam

[Tpu npoBeieHNH ayTUTOPHBIX y4eOHBIX 3aHATUI MPETYCMOTPEHO MPOBEICHUE TEKYILEro

KOHTPOJISl YCIIEBAEMOCTH:

e B pamkax mabopaTopHBIX pa0OT MpeaycMOTPEHa 3aluTa OTUYETa M0 JIA0OpaTOPHBIM paboTam;

4.1 Jlexyuu

No

HaumenoBanue pasaciia
JHUCITUITTHHBI

Tema u conepxanue JeKIUH

OCHOBHBIC 3aKOHBI XUMHUHU

Crpoenue aroMma. Ilepuoguueckuit 3akoH U nepuognueckas cucrema .M.
MenzeneeBa. XuMU4eCKast CBA3b U CTPOCHHE BEIIECTB. DHEPTETHUECKUE
3 GEKTH XUMUUYECKHUX peakinii. BHyTpeHHsIs SJHEPTHSI U SHTAIBITHS.
Tepmoxumus. 3akoH ['ecca. Temnora 06pa3oBaHUs] XUMUYECKUX
coenuHennii. [lonsatue 06 suTponnu u 3ueprum I'n66ca. Cxopoctsb
XUMHYECKUX PEaKIiil, BIUSHIE HA Hee Pa3nuIHbIX (PakTOpoB. 3aKoH
neiictBytonux macc. [Ipasuno Bant-I'odda. YpaBuenue Appenuyca.
OHeprus aKTUBAIMM XUMHUYECKUX NTpoLeccoB. CKOPOCTh FeTEPOreHHBIX
npouecco. Xumuueckoe pasHosecue. [Ipunnun Jle-1llarense, cmemenue
paBHOBECHSI.

PactBopsl. ucniepcHbie
CHUCTEMBI

PactBopsl. I'mapatHas Teopust pactBopos .M. Menpeneesa.
KadecTBennas u komu4yecTBEHHAs! XapaKTEPUCTUKA PaCTBOPOB. PacTBOpEI
HEedNIeKTPoNuTOB. KomuraTuBHBIE CBOWCTBA PACTBOPOB HEAIEKTPOIUTOB.
Onekrponutsl. CTeneHs aucconuanuu. MloHHoe mpousBeieHre BOJIBI.




Tunponus coneii. Jucnepcusie cuctemsl. Kiaccudukarus. CtpoeHue
KOJUIOMIHBIX CHCTEM. Y CTOWYMBOCTH AUCIIEPCHBIX CUCTEM.
[ToBepxHOCTHOE HATSKEHHUE, MOBEPXHOCTHO-aKTUBHBIC BEIIECTRA.
Cop6uunonnsie npoecchl. CMaunBanue. [ 1apopuiIsHOCTD,
ruapodooHOCcTs. TukcoTponHBIC sBIeHU. OKACIUTEIIEHO-
BOCCTaHOBHUTEIbHBIC TTPOIECCHI.

HpI/IKJ'IaHHI)IC BOIPOCHI XUMHNHU

MeTtainisl. DIeKTpOXUMHIYECKHe Tporiecchl. PaboTa rarbBaHIYeCKUX
aneMeHToB. Kopposust MmetamioB. MeToibl 3allUThl OT KOPPO3HUHU.
Kiraccrl opraamgeckux coenuaennid. [lomumepsl. CTpoeHUE, OCHOBHEIC
CBOICTBA.

4.2 Jlabopamopmwvie pabomoi

Ne

HaumenoBanue paznena
JUCUHUTUINHBI

Tema u coneprkanue 1a00paTOpHOH pabOTHI

OCHOBHBIC 3aKOHBI XUMHHU

IosyueHnue u ucciieq0BaHMe CBOMCTB HEKOTOPHIX HEOPTAHNYECKHUX
BelleCTB.

[lomyuenune HepacTBOPUMOTO B BOJIE THAPOKCH]IA MarHus 1
ucclieioBanue ero cBoMcTB. [lomyuenne aMmpoTepHBIX THAPOKCUIOB
nuHKa, xpoMma (1), nccnemoBanne ux cBoiicTs. [lomyueHre OCHOBHOM
COJIM, MCCIICIOBAHNE CBOMCTB.

XuMHYecKasi KHHETHKA H PaBHOBecHe.

HccnenoBanne 3aBUCHMOCTH CKOPOCTH PEaKIUX OT KOHIIEHTPALUN
OJIHOTO U3 B3aUMOJCHCTBYIOIMX BellecTB. VccnenoBanue noIBU>KHOCTH
TIOJIO’KEHUST XUMUIECKOTO PaBHOBECHS ITPH N3MEHEHUH KOHIIEHTPAITNi
BEIICCTB.

PacTtBopsl. JlucniepcHblie
CHUCTEMBI

DJIEKTPOIUTHYECKASA TUCCONHALHS.

HabmroneHust OKpacKu HHAWKATOPOB B PA3IMYHBIX CPe/Iax.
HccnenoBanne NOABMKHOCTH MOJIOKEHUS XUMUYECKOTO PaBHOBECHS TTPU
JUCCOLMAINY CJ1a00T0 31eKTponnTa. VccnenoBanne HanpaBiIeHUs
peaknuii B pacTBOpax 3JE€KTPOIHUTOB.

I'mapoaus codeii.
Hccnenosanue ruaponusa cynbdara amromunus. Mcenenoanue
B3aMMHOI'0 YCHJICHHS TUAPOJIN3a COJIEH.

OKHCINTEIBHO-BOCCTAHOBUTEIbHbIE PEaKINH.

HccnenoBanne OKUCIUTENBHBIX M BOCCTAHOBUTEIBHBIX CBONCTB
XMMHUYECKUX COSMHEHHUI Ha IpUMepe TIepMaHTaHaTa Kaus U CyabpuTa
HaTpusl.

IIpukitagHple BOIPOCH! XMMHH

Metasiasbl. Koppo3usi MmeTa/LuioB.

B3anmozeiicTBre METAJUIOB C COJISIMU APYTUX METAJIJIOB B BOAHOM
pactBope. Koppo3sus cranu B pacTBopax 3JIEKTPOJIUTOB C PA3IUUHBIM
3HaueHneM pH. Kopposus B pesynpraTe pa3ianuHOro J0cTyna KACIopoaa
BO3/lyXa K MIOBEPXHOCTU METAJUIA. 3alUTHBIE MTOKPBITHS.

4.3 IIpakxmuyeckue 3auamus

4.4 KomnviomepHbvie npakmukymbl

He mpexycMoTpeHo y4eOHBIM TIIIaHOM

He npenycMoTpeHo y4eOHBIM IJIaHOM.

4.5 ['pynnosvie u uHOUBUOYAIbHBIE KOHCYIbMAYUU NO KYPCOBbIM pabomam (Kypcovlm NpoeKmam)




He npenycMoTpeHO yuyeOHBIM ITaHOM.

4.6 CamocmosmenvHas paboma 00yuaowe2ocs 8 nepuoo meopemuiecko20 00yueHus

CamocrosiTenpHast paboTa 00y4aronierocsi B Iepruo i TCOPETUIECKOro 00yUeHHs BKIIIOUAET B ceOsl:

® CaMOCTOSITEJIbHYIO MOJITOTOBKY K YUY€OHBIM 3aHSATUSAM, BKJIIOYAsi OATOTOBKY K ayAUTOPHBIM
(dbopMaM TeKyIIero KOHTPOJIsl yCIIeBaeMOCTH;

® BBINIOJIHEHUE JIOMALITHETO 3a/I1aHHUS;

® CaMOCTOSITENIbHYIO OJrOTOBKY K MPOMEKYTOYHON aTTeCTalUu.

B tabnuiie ykazaHbl TEMBI JIJIsI CAMOCTOSATEIHHOTO U3YYCHHS 00YIArOIIIMMCS:

Ne HaumeHnoBanue pas3aciia AMCHUIIINHBI TeMbI 17151 CaMOCTOSTEIBHOTO HU3YUCHUA

OCHOBHBIC IOHATHUS M 3aKOHBI XUMUHU.
CTeXI/IOMeTpI/I‘leCKI/IC 3aKOHBbI, 3aKOHbI COXpAaHCHHA,
ra3oBbIe 3aKOHBI. Kitacchl HCOPTraHNYCCKUX BCIICCTB.
XuMHU4YecKas CBsI3b U CTPOCHUC BCUICCTB.

1 OCHOBHBIE 3aKOHBI XMMHH

[Tpoussenenue pactBopumoct. COpOIIMOHHBIE
nporneccel. CMaunBanue. ['uapopuibHOCTS,
ruzipooOHOoCTh. [IoBEpXHOCTHBIE SIBIEHMUS,
OBEPXHOCTHO-aKTHBHBIC BELIECTBA.

2 | PactBopsl. [lucniepcHblie CUCTEMBI

XHUMHUYECKHE CBOMCTBA METala0B. MeTo bl 3alIUThEl OT

3 | Ilpukmnamabie BOIPOCH XUMUHU .
Koppo3uu. Kiaccel opraHn4eckux coeInHEHUN.

4.7 Camocmosmenvhas paboma o6yuawe2ocs u KOHMaKmHas paboma 0oy4aroue2ocs ¢
npenodasamenem 8 NepuoO NPOMeNHCYMOYHOU ammecmayuu

Paborta obyuaromierocs B mepuoja MPOMEKYTOYHOW aTTECTAIlMK BKIIOYAaeT B ceOs MOATOTOBKY K
(hopMaM IPOMEKYTOUHOM aTTecTalllK (3a4eTy), a TAK)KE caMy TPOMEKYTOUHYIO aTTECTALUIO.

5. OueHouyHbIe MaTePUAJIBI O AUCHHUILIMHE

®DoH/T OLIEHOYHBIX CPEJCTB MO AucHUIUIMHE TpuBeaéH B [lpunoxkennn 1 k pabodeit mporpamme
JUCITUTITUHBL.

OLeHOYHBbIE CpEeNCTBA I IPOBEACHHS IPOMEKYTOUHOM aTTECTAllUM, a TaKKe TEKYILEro
KOHTPOJISI TIO JUCHUIUIMHE XpaHATCA Ha Kadenpe (CTPYKTYpHOM TMOApPA3EICHUH), OTBETCTBEHHOM 3a
MpenoiaBaHue JAHHOW JTUCHUTIIUHBI.

6. Y4ueOHO-MeTOIHYECKOE H MATEPHAIBLHO-TEXHHYECKOE 00ecnedeHue TUCIMIIIHHBI
OCHOBHBIE MPUHIIAIIBI OCYIIECTBICHUST YyUeOHOW pabOThl 00YUAIOIINXCS U3JIOKEHBI B JIOKATBHBIX
HOPMATHUBHBIX aKTaX, OIPEENISIONINX TIOPSJOK OpraHM3allMl KOHTAKTHOM pPabOThl M TOPSI0K
CaMoCTOSITENIbHOM  paboThl  oOyuaromuxcs. OpraHuzanus yuyeOHOW paboThl oOywarommxcs Ha
ayJAMTOPHBIX YUEOHBIX 3aHATHSAX OCYLIECTBISETCA B COOTBETCTBUM C 1I. 3.

6.1 Ilepeuens yueOnvix uz0anuil u y4eOHO-MemoouHecKux Mamepuanos OJisi 0C80eHUst OUCYUNTUHDL

J5iss oCBOEHUS AMCUUIUIMHBI O0YYaONINIICS MOKET HCIOJb30BaTh YUeOHBIC M3AaHHUS U y4eOHO-
METOAMYECKHE MaTepuajbl, UMEIOIUecs B HayYHO-TeXHUYecKo Oubmuoreke HUY MI'CY w/mnm
pa3MemIEHHbIe B DIEKTPOHHBIX OMOIMOTEYHBIX CHCTEMAX.



AKTyanbHBIN NepeueHb y4eOHBIX M3JaHUH U y4eOHO-METOJUYECKUX MaTepUalloB MPE/ICTaBIIEH B
[Tpunoxenuu 2 x paboyeil mporpaMme AUCHUTUINHBL.

6.2 Ilepeuenv npogeccuonanvrvix 6a3 OAHHLIX U UHDOPMAYUOHHBIX CHPABOYHBIX CUCTNEM

IIpu  ocymecTBieHUH  00pa3oBaTENBHOrO  Ipolecca IO  JAUCHUIUIMHE — UCIOJIB3YHOTCS
npodeccuoHaIbHbIe 0a3bl JaHHBIX U MH()OPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, IIEpeueHb KOTOPBIX yKa3aH
B [Ipunoxenunu 3 k paboyeii mporpaMme AUCHUTUINHBL.

6.3 Hepeqeﬂb mMamepuaibRO-MEXHUUECKO20, NPOcPpAMMHRO2O obecneuenus 0C80eHUS 0MCT/!MI’UZMHbZ

Y4eOHbIe 3aHATHUS 110 AUCIUTLIMHE TPOBOAATCS B TIOMEIICHHSIX, OCHAIEHHBIX COOTBETCTBYIOIIUM
000pyI0BaHUEM U MPOTPAMMHBIM 00ECIICUEHUEM.

[lepeueHp MaTepHaAILHO-TEXHUYECKOTO U MPOTPAMMHOI0 0OECIeUeHUsl AUCIUIIIMHBI IPUBEICH B
[Tpunoxkenuu 4 k paboyeit mporpaMme JUCITUTUINHBI.



[Tpunoxenue 1 k paboueii mporpamme

®OH/I OHEHOYHbIX CPEIACTB

1. Onucanue mokasarejei u KpUTEPUEB ONCHUBAHUA KOMHeTeHHHﬁ, OIMHMCaHHuE
IIKAJI ONCHUBAHUA

OnenuBanue (HOpMUPOBaHMS KOMIIETEHIMH TNPOU3BOAUTCA Ha OCHOBE IIOKa3aTesei
OLIEHUBAHMSI, YKa3aHHBIX B I1.2. pabouei nporpammsl u B 11.1.1 ®OC.

CBs3pb  KOMIIETEHIIMM, WHIUKATOPOB JIOCTH)KEHUS KOMIETEHLUMH U IOKa3areneu
OLICHUBAHMS MIPUBECHA B 1.2 pabouell MporpaMMBl.

1.1. Onucanue popmuposanus u KOoHmpois noxazamenel OYeHUBAHUs.

OueHuBaHUE YPOBHS OCBOCHHS OOYYAIOMIMMCS KOMIIETCHIIMM OCYIIECTBISIETCA C
MIOMOILBIO (OPM IMPOMENKYTOUHON aTTECTAMH U TEKYLIero KOHTpos. DopMbl MpoMexKyTOUHOH
aTTeCTallid W TEKYHIer0 KOHTPOJS YCIIEBAEMOCTH IO JUCIHIUIMHE, C TIOMOIIBI0 KOTOPBIX
IIPOU3BOINTCS OLICHUBAHUE, yKa3aHbl B y4UeOHOM IUIaHe U B 1.3 paboyeil mporpaMmsl.

B Ttabmune mnpuBeneHa wuHpopMamus o (OPMHUPOBAHUU PE3YIBTATOB OOYUEHHS TI0
IUCLUIUIMHE pa3felaMM JUCLUIUIMHBL, a TakXe O KOHTpoJie IIoKa3aTeleil OlleHUBaHUs
KOMIIETEeHIMI (hopMaMu OIICHUBAHUSL.

®opMbl OLICHUBAHUS
Howmepa (dopmet
HanmenoBanue nokasaresns OLEHUBaHUSA A37ETI0B MIPOMEKYTOUHOU
(pe3ysbTara 00yyeHus M0 JUCLUILINHE) HIECHHHHHHH aTTecTalluu, TEKYILEro
KOHTPOJIA
yCIIEBAaEMOCTH)
3HaeT nepBhIi U BTOPOIl 3aKOHBI TEPMOIUHAMHUKH, 3aKOH 1 JOMAaIITHEE 3aTaHuE,
I'ecca 3a4eT
3HaeT  yCJIOBUS  CaMONPOHM3BOJBHOTO  IPOTEKaHHA 1 JIOMalllHeE 3a/JaHue,
MPOLIECCOB 3a4yer
. OMalllHee 3aJaHue
3naet nepuonndeckuii 3akon J[.U. Menneneena 1 g g ’
3a4yer
3naer 3ampert [laynu, npasuio I'yHaa, 1 u 2 npasuito 1 JIOMaIHee 3aJaHue,
KiieukoBckoro, KBaHTOBBIE YHCIIA 3a4eT




3HAET CTPOCHUE aTOMOB, BEIIECTB U UX XUMHUUECKHE
CBOMCTBA

IIOMalIlHee 3aIaHue,
3a4er

3HAET OCHOBHOM 3aKOH XMMHYECKOW KMHETUKU, TPUHIIUTT
Jle Ilatenbe

JIoOMaIlIHee 3a1aHue,
3ammuTa ot4era 1o JIP,
3a4eT

3naeT ypaBHeHHE AppeHuyca, npaBuio Bant-I'odda

JIOMaIlIHee 3aJaHue,
3ammTa otdyera 1o JIP,

3a4eT
3HaeT OCHOBHBIE KIIACChl HEOPTaHMYECKUX COETMHEHUM 1 3ammTa otdyera 1o JIP,
0COOEHHOCTH UX CBOICTB 3a4eT
3HaeT crocoObI BEIpaKEHNS KOHIIEHTPAITHI pacCTBOPOB HOMamH:;{ZiﬂaHHe”

3HaeT KOJJTUTaTUBHBIE CBOMCTBA PAaCTBOPOB

KOHTpOJIbHAs padoTa,
3ammuTa oTdera 1o JIP,
3a4yer

3HaeT  3aKOHOMEPHOCTHM  INPOTEKaHWsS  IIPOLIECCOB
3IEKTPOIUTUUECKON TUCCOLMALIMY U THAPOIIN3A COJIEH

JIOMaIntHee 3aJa’une,
3amura otdera 1o JIP,
3a4eT

JOMAaIIHEC 3aaHUC,

3HaeT BUABLI BOJTHBIX cpeE. n I10KasaTeiib J  HUX
! A pen A 3amura ordera 1o JIP,

xapakrepuctuku (pH)

3a4er

JIOMaITHee 3a/1aHue,,

3HaeT 3akoH Payns u ciaeacTBus U3 HETO

3a4er

OMaIllHEE 3aJaHue

3HaeT 3akoH paz0aBicHus OCTBaIbIA a 3aquH i

3HaeT JUCTIEPCHBIC CUCTEMBI Y KOJUIOUAHBIC paCTBOPLI

3HaeT BUbI YCTOﬁQHBOCTH JAUCTICPCHBIX CUCTEM U
CTPOCHUE KOJIJIOUIHBIX CUCTEM

JOMAIIHCC 3aJaHHUC,
3a4CT

3HaeT OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIE PEAKIINU H
croco0bI moi60pa K03 (HUITMEHTOB B HUX

JIOMaIllHEee 3aJaHue,
3ammuTa otdera 1o JIP,
3a4yeTr

3HaeT XUMHYECKHE CBOMCTBA METAJLIIOB

JIOMalllHEee 3aJaHue,
3ammuTa ot4yera 1o JIP,
3ayer

3HaeT DIIEKTPOXUMHYECKHE IPOLECCHl,  ypaBHEHHE
Hepncra

JIOMalllHEee 3aJaHue,
3ammuTa oTdera 1o JIP,
3a4uer

3HaeT 3aKOHOMCPHOCTHU 3J'IeKTp0XI/IMI/I"IeCKOI>i KOppOo3uun
MCTAJJIOB U MCTObI UX 3allIUThI OT KOPPO3UHU

JIOMaIlHee 3aJiaHue, ,
3ammuTa oTdyera 1o JIP,

3a4er
3HaeT OCHOBHBIE TIOJIOKEHHSI OPTaHIMYECKON XUMUH JIOMalllHee 3a/laHue,
3a4€T
3HaeT WCTOYHUKH CBIPbSI M  CIIOCOOBI  TOJTYYEHHUS JIOMalllHee 3a/laHue,
MIOJINMEPOB 3a4yer
NwmeeT HaBBIKK (HAYAIBHOTO YPOBHS) UCIIOIB30BAHUS
[IEPUOIUYECKON CUCTEMBI [Tl XapaKTEPUCTHKU CBOMCTB 3a4eT
JJIEMEHTOB M UX COCITNHEHUH
HUmeer HaBbIkM (HA4albHOrO YpPOBHS) pacdera II0
TEPMOXMMHYECKMM  YpaBHEHHAM, »JHepruum [ub0ca, 3a4er

OHTAJIBIINU ITPOLCCCOB




Nmeer HaBBIKHM (HAYaIbHOTO YPOBHS) 3alMCH YPaBHEHUH
XUMHUYCCKUX PEAKIHUH BHYTPU M MEXKIY Pa3INYHBIMHU
KJIaCCaMH HEOPTaHUYECKUX COCTUHEHUI

JIoOMaIltHee 3a/1aHue,
3ammuTa oT4era 1o JIP,
3a4er

Nmeer wHaBbIkKM (HA4YaIBHOTO YPOBHS) COCTaBIICHHUS
CTPYKTYPHBIX (pOpPMYIT BEUIECTB

JloMallHee 3ajiaHue,
3ammuTa oT4era 1o JIP,

3a4eT
Nmeer HaBbIkM  (HAYaNBHOTO  ypPOBHS)  3aIlUCH JOMaIlIHEE 3aJaHue, ,
KHUHCTHUUYCCKHUX ypaBHCHI/Iﬁ 3a4€T

Nmeer HaBbIKM (HAY&JIBHOTO YpPOBHS) TPOBEIEHUS
pacdyeToB IO KHHETUYECKHMM YpPaBHEHUSAM, DACUETOB
CKOPOCTEH, KOHLECHTPALUM, TEMIIEpAaTyp pPEAKUUNd U
TEMITEPaTypPHBIX K03 (QUITMEHTOB

JOMAIIIHEE 3a1aHME, ,
3auer

Nmeer HaBblkum  (HAYaJIbHOIO  YpOBHS)  pacueTa

JoMalllHee 3agaHue, ,

KOHIIEHTPALMH PaCTBOPOB Pa3IMYHBIMH CIIOCOOaMHU 3ayer
Hmeer HaBbIKM (HA4YaJIBHOTO YPOBHS) pacuyeTa U3MEHEHUS JIOMalHee 3aJadue, ,
TEeMIIEpaTyphl KUIIEHUS U 3aMep3aHus PaCTBOPOB 3ayer

HNmeer HaBbIkM (HavaidbHOrO YypoBHSA) pacueta pH
pacTBOpOB M CTENEHH  JTUCCOLMALUH  CIa0bIX
JIEKTPOJIUTOB

JIOMAIIIHEE 3a/IaHME, ,
3a4eT

HNmeer wHaBplkM (HAYaJbHOTO YPOBHS) COCTABICHUS
ypaBHEHUH peakiuidi AuCconuanni, oOMeHa U TUAPOIIH3a
coien

JIoOMalllHee 3aJaHue,
3ammuTa oTdera 1o JIP,
3ayer

HNmeer wHaBblkM (HAYadbHOTO YPOBHS) COCTaBIICHUS
YPAaBHEHUHM OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUN
n mombopa KodD(PUIMEHTOB B HUX PaA3NAIHBIMU
crocobaMu

JIOMaIIIHee 3aJaHue,
3amura otdera 1o JIP,
3adeT

NwmeeT HaBBIKK (HAYAILHOTO YPOBHS) 3aIUCH YPaBHEHHN
peaKunii METAJLUIOB C PACTBOPaMHU KUCJOT U LIET0Yei

JIOMalllHEee 3aJaHue,
3ammuTa oT4yera 1o JIP,

3a4€T
NmeeT HaBbIKK (HAYAJIBHOTO YPOBHS) 3amucu GOpMyJ JOMaIllHEE 3aJaHue,
MUTIEIIT 3a4er

Hmeer HaBBIKK (HAUYaJILHOTO YPOBHS) 3aIICH YPaBHEHHH
AHOAHBIX M KaTOAHBIX PeaKui

JloMalltHee 3ajlaHue,
3ammuTa otdera 1o JIP,

3a4€T
Mmeet HaBBIKY (HAYAJIBHOTO YPOBHS) COCTABIICHUS CXEM JoMaliHee 3aJaHue,
paboThl  TAJIBBAaHUYECKOTO  DJIEMEHTA,  JJIEKTPOJIH3a 3a4eT

pacTBOpa  paciiaBa coJiei

Nmeer HaBbIKM (HA4aIbHOTO YPOBHS) MOJ00pa METOI0B

3ammuTa oT4yera 1o JIP,

3alMUThI METAJUIOB TP KOPPO3UHN 3a4ecT
Hmeet HaBBIKK (Ha‘laJ'IBHOFO ypOBH}I) 3alluCu CXEM JOMAaIIHEC 3aJaHUC,
CHUHTE3a IMOJIMMEPOB 3a4€eT

1.2. Onucanue Kpumepuee OYyeHUBAHUA KOMI’lemeHL;uij U wKajivbl OUEeHUBAHUA

ITpu nmpoBeeHUN MPOMEXYTOUHOM aTTecTalu B (hopMe 3auéTa NCIOIb3YeTCs IIKaa

oueHuBanus: «He 3a4TCHO», «3a4TeHOY.

ITokazarensmu OLICHUBAHUA ABJIAIOTCA 3HAHHUA U HABBIKU 06yt1a}0merocs[, IMOJIYYCHHBIC

IIpH U3YUCHUHN JUCHUITIINHBI.

KpurepusimMu onieHNBaHMsI TOCTUKEHUS ITOKA3ATENEH SABIISIFOTCS:

IToxa3aTens
OLICHUBAaHUS

Kpurepuii orienuBanus




3HaHWE TEPMUHOB U OTIPEACIICHUN, TTOHITHIA

3HaHNE OCHOBHBIX 3aKOHOMEPHOCTEW U COOTHOIIIEHUH, TPUHIIUTIOB

O6BEM OCBOCHHOTO MaTepHaia, yCBOCHUE BCEX AMIAKTUYECKUX eAMHUI] (Pa3aesioB)

3HaHuA
IToHOTa OTBETOB HA ITPOBEPOUHBIC BOIIPOCHI

HpaBI/IJ'II:HOCTL OTBCETOB Ha BOIIPOCHI

YETKOCTD U3JI0KEHUS U UHTEPIIPETALNN 3HAHUN

HaBpiku BRIOOpa METOIMK BBITOTHCHIS 3aaHIH

Hasrikn HaBpiku BbINOSHEHMS 3aJaHUN PA3IMYHON CII0KHOCTH

Ha4daJIbHOI'O Hapbixku CaMOIIPOBEPKHU. KauectBoO C(bOpMHpOBaHHBIX HaBBIKOB

YpPOBH: HaBriku ananmza PE3YIbTATOB BBIITOJTHCHUA 38.,[[8.HPII>1, peUICHUA 3a1a4

Hapwiku MMPEACTABJICHUA PE3YJIbTATOB PCIICHUA 3aa4

2. TunoBbie KOHTPOJIbHBIE 32JaHUS IVIS1 OLlCHUBAHUS (POPMHUPOBAHUS KOMIIeTeH Mt
2.1. [Ipomesicymounas ammecmayus

211 Ilpomesicymounas ammecmayus 8 popme sxk3amena, oughghepenyuposanno2o
3auema (3avema c oyeHKol), 3auema

dopma(bl) MPOMEKYTOYHOH aTTECTALINU:
- 3aueT B 1 cemecTpe (0uHas popma 00yueHus).

[lepevyeHb THMOBBIX MPUMEPHBIX BOIPOCOB/3aJaHNAMN IS IPOBEACHHS 3a4éTa B 1
cemectpe (ouHast popma 0OydIeHHS):

e HaunmenoBanue paznena

[ —— TumoBsle BONpOCkl/3a1aHus

KBaHTOBBIE UnClIa KaK XapaKTEePUCTUKUA COCTOSTHUS
AJIEKTPOHOB B aTOME.

3anumuTe 3HAYEHUsS  KBAHTOBBIX  YHCEN  JUIA
3IIEKTPOHA, HAXOAIIErocs Ha 5d moaypoBHe.

[Tpunun [aynn.

DJEKTPOHHBIE U AIIEKTPOHHO-Tpadudeckre GopmyIbl
AJIEMEHTOB.

ATomHass  anekTpoHHass — opoOurtans.  [lopsmok
3aI0JIHEHUS JIEKTPOHOB B aTOME

[TopsiaoK 3amoHEHHs SJIEKTPOHOB B aTOME

IIpaBuno XyHJa, €ro WUIFOCTPALMs Ha KOHKPETHBIX
npuMepax.

OOBsicHEHNE TPUYMHBI TIEPHUOIUUECKOTO U3MEHEHHUS
1 | OcHOBHbIE 3aKOHBI XUMUU CBOICTB 2JIEMEHTOB HA OCHOBE CTPOEHMSI X aTOMOB.

HaxoxaeHue sneMeHTa 1o 0cCOOEHHOCTSIM CTPOCHUS
€ro JIEKTPOHHON 000JIOYKH.

OcHOBHOE 1 BO30YX/IEHHOE COCTOSIHUE aTOMOB.

Busl XuMu4ecko CBS3H U MIPUHIIUAIIEI 00Pa30BaHMS.

CKOJIBKO OCHOBHBIX, aM(OTEPHBIX M KHCIOTHBIX
OKCHZIOB HMeeTcsi B cieayromeMm MHoxectBe: LiyO,
C|20, BeO, BaO, A|203, SeO,, CrO3?

OCHOBHbBIE XapaKTEPUCTUKU XUMHUECKOU CBSI3H.

Buanl cucteM 1 X 0COOEHHOCTH.

[ToHssTHSI BHYTpEHHEH OHEPrUM, OJHTAIBIUU W
SHTPOIHUH CUCTEMBI.

OHJI0- ¥ DK30TEPMUUYECKUE PEAKIIUH.

[TepBblii 3aKOH TEPMOMHAMUKHU.




BTopoii 3aKk0H TepMOJIUHAMUKH.

N3o6apHo-u3orepmudeckuii  (3Heprus ['ubb6ca) wu
M30XOpHO-U30TepMudeckuii  (3Heprust ['enbmronbia)
[OTEHLIMAJIbI CUCTEMBI.

[TonsiTuss  cpenqHed W WCTUHHOM  CKOPOCTH
XUMHUYECKON PEAKIIUU.

@akTopbl, BIMIIOLME HA CKOPOCTb XUMHYECKUX
peaKuui.

3akoH  fJelcTBUA Macc. OcobenHoctu ero
MIPUMEHEHHUS K PEAKIUsIM B FETEPOreHHBIX CUCTEMAaX.

KoHcTaHTa CKOpOCTH XUMHUYECKON PEaKLIUH.

Pacuer u3MeHeHUs  CKOpPOCTM  peakUuu IpH
M3MEHEHUHU KOHLEHTPAUi U TaBICHHUS.

Bnusaue TtemrepaTypbl Ha CKOPOCTb XUMHYECKHUX
peaknuii. [IpaBuno Bant-T'odda.

Pacuer wu3MeHEHUs CKOpPOCTM 10 U3BECTHOMY
K03 PHUIIUEHTY CKOPOCTH U 0OPATHO.

CocTosiHHE XUMUYECKOTO PaBHOBECHSI.

Koncranta  paBHOBecusa.  Pacuer ~ KOHCTaHTBI
paBHOBeCcHsI IO  HCXOAHBIM W  PaBHOBECHBIM
KOHIIEHTPAUsM U 00paTHO.

IIpunnun  Jle-llatense, ompenelieHHe  cIBHra
paBHOBECHS B CUCTEMAaxX IPU M3MEHEHUU TEMIIepaTyphl,
JaBieHuss WM KoHueHTpauuil.  IIpumenenume  k
reTepPOreHHbIM CUCTEMAM.

N300pa3uth  3JEKTPOHHYIO  (GopMyilry  aToMma

BOJIb(pama.
Hanmummre MonexkymsipHbIe pPEaklud, C MOMOIIBIO
KOTOPBIX MOYKHO OCYILIECTBUTh ClIeyIOIIHe

IpeBpalleHys], JaiTe Ha3BaHUS BCEM COEIUHEHUSIM,
KOTOpbIE YUacTBYIOT B 3,4 peakuusx:

Fe,O3 — FeClj — F62(804)3 —
Fe(OH)3—K3[Fe(OH)g];

3akon I'ecca. TemnoBble 3ddexTsl  peaxmuii

CaMOonpon3BOJIbHBIE U BBIHYKIEHHBIE ITPOLIECCHI.

[IpuBenuTe mpumep H00aBKH, KOTOpas MOXKET OBITh
MCIIOJIb30BaHa JUIsl YCKOPEHMS IIPOLECCOB CXBAaThIBAHUS
U TBEpJCHUS LIEMEHTA, KaK B paboTax MpH HOPMaJIbHBIX
TeMIeparypax, Tak W B paboTax MpH MOHMKEHHBIX
TeMIieparypax?

Hana peaknus: HoOop0 = HoOp) + 1_Oz(r),
2

AH6p H202 (%) = -187,02 x/Ixx/Momb, AHqsp. (H20, x)
= -285,84 x/I»/mMob.

Paccuuraiite AH,, OHJI0TEpMUYECKON 1581051
AK30TEPMHUUECKON SABJISIETCS 3Ta peaKkLus?

TemnepaTypHblii K03()QUIMEHT CKOPOCTH pPEaKIHU
paBeH 3. Kak M3MEHHMTCS CKOPOCTb ITOH PEAKIMM INPH
MOBBIIIEHNH Temneparypsl oT 80 mo 130°C?

BbluucnuTh KOHCTAaHTYy paBHOBecusi 00OpaTuMoin

peakuuu
2S0;(r) +Ox) = 28031,




€CIIM PaBHOBECHasi KOHIeHTparms [SO;]=0,04 wmomb/i;
HCXOJIHBIE KOHIICHTPAIMH TMOKCUAA CEPbl U KUCIOPOa
COOTBETCTBEHHO paBHbBI 1 MOJBL/1 1 0,8MOIIB/11.

PactBopsl. [JucnepcHbie
CUCTEMBI

CrniocoObl BEIpaKEHUsI KOHIIEHTPAILIUN PACTBOPOB.
PacueT u3MeHeHus: KOHLEHTpaLUU IIpU pa30aBIeHUH

pacTBopa.
KonnurarusHbie cBOWCTBA PaCTBOPOB.
KonuuecTBeHHBIC XapaKTePUCTHKU nporiecca

ANEKTPOJIUTUYECKON JUCCOLMALINH.

CriocoObl  CMeLIeHHs ~ paBHOBECHS  IPOILIECCOB
ANEKTPOJUTUYECKON JUCCOLMALINH.

YcnoBust HEOOPaTUMOCTH HOHHBIX PEAKLIUH.

HNonHoe npounsBeaeHue BOIbI.

Bonopoanslii mokazaress.

Pacuer nzmenenust pH no nu3MeHEHUIO KOHLIEHTPALIUK
nonos H' 1 OH..

Pacuer Bemmuunel pH pactBOpoB KHMCIOT U
OCHOBAaHMH C U3BECTHOW KOHLEHTPALUEM.

I'maposnus coieit, MOJIEKYJISIPHBIE B MOJIEKYJISIPHO-
VMOHHBIE YPaBHEHUS TUAPOIIH3A.

JBrKyias cuia ruapoausa

OcCHOBHBIE Clly4au TUIPOJIU3a CONeil.

Crernenb U KOHCTaHTa TUAPOIIU3A.

N3menenus BenuuuHbl pH pacTBOpoB conel B
pe3yJsbTaTe rupoinsa

BremmaneHne B 0CaJOK THIPOKCHIOB M OCHOBHBIX
cojell Mpu OOMEHHBIX PEAKIHUAX MEXKIY COISIMH C
TUAPOIU3YIOUIUMUCS HOHAMU.

Konnmounneie pactBopbl (3051M), UX OTJIMYUSA OT
UCTUHHBIX. CTPOCHNUE MULIEILIIB.

Hanucanue ¢opmyn wmuienna 30Jed, MOIyYeHHbBIX
KOHJICHCALIUOHHBIM METOJIOM B U3BECTHBIX YCIOBHUSX.

Peakuuu  okucieHMST -  BOCCTAHOBJIEHMS, HX
YpaBHMBAHHE METOJAMH JJIEKTPOHHOTO OanaHca WU
AIIEKTPOHHO-MOHHBIM.

Wmeercs 20% pactBop cepHoii kucnotel (d =1,17
r/min). BblYMCIUTh MOJIIPHYIO KOHIIEHTPAIMIO CEPHOMN
KHCJIOTHI B PaCTBOPE.

Hamucate ypaBHenue ruaponusa commm K,SO; mpum
OOBIYHBIX YCTIOBUSX U IPU HATPEBaHUHU.

Kak yBennuuTh cTeneHb ruipoiinia XJIopujia Xpoma
(111) B BOmHOM pacTBOpE?

Kak u3mensiercss nosepxHocTHas sHeprust ' uboca na
Mex(}a3oBoi TpaHMIIE TNpU pa3ApoOICHUH YacTHUI
JTUCepcHO (a3bl?

YeM 00ycCIIOBIEHBI THKCOTPOITHBIE SIBICHUS?

B TexHoiornueckoM IMpoLEecce  HCIOJIb3YIOTCA
CUCTEMBI C Pa3IMYHON CTENEHBIO AUCIIEPCHOCTH YaCTHIL
nucriepcHoit  ¢aspl. TpeOyercs COKpaTUTh BpeMs Ha
ocaxaeHue npumeceid. Kakue nucnepcHble CUCTEMBI BbI
BO3bMETE?

IIpukitagHbie BOPOCH XUMUU

CBs3b  CTPOGHHS  METALIOB €  (PU3HMUECKUMHU




CBOMCTBAaMH.
DNEeKTPOXUMHUYECKUH psijl HAIIPSHKEHUH METaJIJIOB.
B3auMozeiicTBue MeTamioB ¢ BOJOW U KUCIOTAMH.
Peakuuu MeTaiioB ¢ KOHUEHTPUPOBAHHOW CEPHOMU
KUCIOTOM. [IprunHbI pa3nuuus OKUCIUTENIBHBIX CBOMCTB
pa30aBIeHHON U KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI.

Peaknum MeTaioB ¢ a30THOM  KHCIOTOW B
3aBUCUMOCTH OT €€ KOHLEHTPalluu M aKTUBHOCTHU
MeTasuia.

Pacuer oObeMa BBIIENSAIOMIEIOCS Ta3a IO MaccaMm
pearupyromux MeTauia U KUCIIOTHI.

B3anmoneicTere METaIOB C paCTBOPaMU ILLIETOYEH.

Pacuer cocraBa cmecu MeETauIOB IO KOJIMYECTBY
BBIJICJIUBIIETOCS T'a3a IPU PEAKUMU CO IIEJIOYbI0 WM
KHMCIJIOTOM.

["anpBaHMveCcKuit 3JIEMEHT. [Iponeccer Ha
ANEeKTpoax. Poib mopucTon neperopoakH.

[TonsiTHE 00 AIEKTPOIHOM MOTEHIIHAIIE.

Bonopoansii snektpoa. CtangapTHBIE 3JE€KTPOAHbBIC
MOTEHLIMAJIbl METAJIJIOB U Psi/i HAIIPSHKEHUH.

Koppo3us meramnoB u (akTopbl, BIUSIONIUE Ha €€
rporecc.

XUMHUUYECKask U AJIEKTPOXUMUYECKAS] KOPPO3HUSL.
AHOJHBIN 1 KaTOJHBIN TIPOLIECCHI.

B3aumopeiictBue  metaimia ¢ KHCIOTOM B
IIPUCYTCTBUE COJIM MEHEE aKTHBHOI'O METajlla WU IpH
KOHTaKTe ¢ 0oJiee aKTUBHBIM METAIIJIOM.

Koppo3ust nox neicTBrueM HEpaBHOMEPHOW a’panuu
U OTyKJTAI0IIMX TOKOB.

Knaccugukanus cnocoO0oB 3aliUThl METAIIOB OT
KOPPO3HH.

AHO/IHBIE U KaTOJHbIE METAJUIMYECKUE MOKPHITHS,
MIpUMEPBI TAKUX MOKPBITUM HA JKeJe3e.

Peaknuy Ha ayekTpojax NpU KOPPO3UM MeTayia C
MOKPBITHEM WM C TPUMECSIMU B PA3IMYHBIX CPEAAX.

IIpoTtexTopHas 3a11UTa U 2JIEKTPO3ALIUTA.

Kiaccel opraHMuecKux COEAVMHEHUN. YTIEBOIOPOABI.

Kucnopoacoaepxkaniyue opraHM4ecKkue COeIMHEHMS.

[Tonmmep, MOHOMED, CTPYKTYPHOE 3BEHO, CTEIIEHD
MOJIMMEPU3ALIIH.

CpaBHUTENbHAS XapaKTEePUCTHKA peaxiuii
MOJIMMEPU3AINH U TOJMKOHACHC AN

[TonuaTHneH, Noay4YeHUe, CBOMCTBA U IPUMEHEHHE.

[Tonunponunex, TOJIYYEHHUE, CBOICTBa u
MIPUMEHEHHUE.
[TonuxnopBUHUIL: MOJTyYEHHE, CBOMCTBaA u

IIPUMEHEHHUE €r0 B CTPOUTEIILCTBE.
[Tonuctupo:n, noayyeHue, CBOMCTBAa U IPUMEHEHHE.
®enonpopManbIeTUAHbIE CMOJIBI.
XapakTepucTruka TEPMOIUIACTHYHBIX 51
TEPMOPEAKTUBHBIX I1I0JIUMEPOB.
JlecTpyKius OJIMMEpOB.




Jonummure ypaBHEHUS pEAKIUA U  TMOJ0EpUTE
KO3 (HUIIMEHTHI METOIOM MOHHO-3JIEKTPOHHOTO OasiaHca
(MEeTOI0M TOJTypeaKIuii):

FeO + HNO; (pa36.) N FG(NO3)3 + N,O + ...

Hanummre MoONeKyssipHbIE pPEaKIUH, C MOMOILIBIO
KOTOPBIX MO>XKHO OCYILIECTBUTH cleyrolume
IPeBpaIlCHHsI, JalTe Ha3BaHUS BCEM COCTUHEHUSM:

Si — SIOZ — CaS|03 — H28i03;

CocraBbTe ypaBHEHHUSI 3JIEKTPOJHBIX IIPOLIECCOB U
CyMMapHOM peaxiumu, MIPOUCXOJISIIINX npu
atMochepHoii koppo3uu (pH = 7) mykeHoro xenesa u
JY)KEHOW Menu B clydyae HapyHIeHHs LEI0CTHOCTU
TTOKPBITHSL.

B koHTakTe ¢ KakuM U3 METAUIOB: IUHKOM,
KOOaJIbTOM, MeENbl0 KaaMHUi OyIeT KOoppoaupoBaTh?
Hanummre ypaBHEHHs IEKTPOXUMUYECKON KOPPO3UU B
Kucioi cpene ¢ pH = 3.

B03MOXHO 11 3aIIUTUTH KOHCTPYKLHUIO U3 Kele3a OT
KOpPpO3WH, €CIM K Hed TPUBAPUTH MAarHUCBYIO
mwiactuny? WM3genue HaxoauTcs B pa30aBIEHHOM
pactBope KUCIOThL. OTBET 000CHYITE.

Kaxkoii crepsxenb n3 memn (¢°(Cu®* /Cu) = + 0,34B)
i kamust (¢°(Cd?* /Cd) = —0,402B) Gyzer BHITECHSTH
07080 u3 1M pactBopa SnCl,? Hanuiiurte ypaBHEHUS
BBITECHEHHS OJIOBA U3 PACTBOPA B MOJICKYIJIIPHOM H
HMOHHO-MOJIEKYIsipHOM BHze. Ilpomecc mnporekaer c¢
BOJIOPOJTHOM JI€TOJIApU3ALIACH.

212 Ilpomescymounas ammecmayus 6 ¢opme 3awumel Kypcogou  pabomuvl
(Kypcosozo npoekma)

[IpomexxyTounast arrectarus B (hopMe 3alIUThl KypCOBOI pabOTHI/KypCOBOTO MTPOCKTA HE
MIPOBOJIUTCA.

2.2. Texywuii KOoHmpoo

221 [lepeuensv ghopm mexkyujeco KOHMpPOs:
e 3ammra otué€ra no JIP B 1 cemectpe;
e JoMallHee 3ajaHue B 1 cemectpe.

222, Tunosvie KOHMPOIbHBIE 3A0AHUS POPM MEKYWe20 KOHMPOISL:
3amura oT4eTa 1o gabopaTopHbIM paboTam.
Tema otuera 1o 1abopaTopHBIM padoTam: «Bormpock! 001Iel 1 MPUKIATHON XUMUM)
[IepeueHb TUMOBBIX KOHTPOJIBHBIX BOIIPOCOB/3aJaHUI:
Bapmuanrl.
1. 3aBepmmTte ypaBHEHUS PEAKIM U pacCTaBbTe KOA(PPUIIUEHTHI:

Al,O3; + BaO —
K,O + H3PO,4 —




MgC03 + H,CO3 —

Sn(OH), + KOH —

Fe(N03)2 + NaO H(He[[OCTaTOK) -

[IpuBeauTe peakuuio MOIYYECHUS M COCTaBbTE CTPYKTYpHYIO (hopMyiny THIpokapOoHAaTa
KaJbLHUA.

2. Beipa3uTe yepe3 KOHICHTPALUU CKOPOCTH MPSAMON M OOpaTHOW peakuuil U KOHCTaHTY
paBHoBecus s cucreMbl: PCls(r) < PCl; (r) + Cly, AH>0

Kyna cmecturcss paBHOBeCHME NpU: a) TMOBBIIIEHUH TEMIIEPATyphl; O) TMOBBIIICHUN
JIABJICHUS; B) MOBBIIICHUU KOHIIeHTparuu Cl,?

3. IIpu 60°C nekortopast peakuusi 3akanumBaercss 3a 13 muuyr 30 cekyna. [Ipuanmas
TeMIepaTypHblil KO3(h(UIHUEHT CKOPOCTH peaklMd pPaBHBIM 3, paccuuTaiiTe NOpu Kakoi
TEMIEPAType PeaKIUs 3aKOHUUTCA 32 6 yacoB 4 MUHYTHI 30 CeKyHA.

4. CocraBbTe DJJIEKTPOHHYIO U JJIEKTPOHHO-Tpaduyeckyro QopmMyibl 3JeMeHTa Si B
OCHOBHOM M BO30YXXACHHOM COCTOSHHSX. Ormpenenure NOPSIKOBBIA HOMEpP M Ha3BaHUE
AJIEMEHTa, €CJIM CTPYKTypa BHEIIHEro BAJIEHTHOTO CJOS €ro aToMa COOTBETCTBYET (opmyie
6s°4f".

5. Hamucate B MoOJIEKYJISIpHOM, MOHHOM M COKpAalleHHOW WOHHOW (opmax ypaBHEHUS
peakuuu pactBopenus Sn(OH); B KucinoTe u menoyu.

6. Hamucatb MonekymnsipHble 1 MOHHBIE (DOPMBI YpaBHEHHI THAPOININ3a, MPOTEKAIOIIETO B
pactBopax coiieit: NaCN u Cu(NO3),. Kak MOKHO YCHIIUTD WM OCJIA0UTh MX THAPOIIH3?

7. Hanmummre peakuuio mnoinydeHuss u GopMyly MHULEIBI 3078 Hoauaa cepedpa ¢
MIOJIO)KUTEIBHBIM 3apSA0M KOJUIOMIHBIX YaCTHULI.

8. PaccraBbTe KO3(h(PUIIMEHTHI B OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUsAX, B IIEPBOM
METOJIOM 3JIEKTPOHHOTr0 OanaHca, BO BTOPOM — 3JI€KTPOHHO-HOHHOIO OajaHca:

CdS + HNO; — Cd(NOg)z +NO + S + H,O
KBiO3; + Mn(N03)3 + HNO3; — Bi(N03)3 +KMnO4 + KNO3 + H,O

9. Paccuuraiite pacxoa (B Kr) a). MarHus W 0). amoMuHHs Ha momydeHue 10 kr
MeTaumdeckoro Tutana u3 Ti0, MEeTo10M METaIOTEPMUH.

10. HamummTe aHOAHBIA M KATOMHBIM MPOLECCHl MPU KOPPO3UH KOHTAKTUPYIOIIUX
METaJIJIOB XkeJe30-IuHK B cpeae ¢ pH=8. IIpuBeaure npumMep KaToAHOTIO MOKPHITHUS HA HUKEIE.
Hanumire aHOOHYIO M KaTOAHYIO PEAKLUHU, MPOTEKAIOIIHME MpPHU KOPPO3UU MOBPEKIECHHOTO
MOKpPBITUS B cpene ¢ pH=6.

Bapuanrt 2.
1 HanumwMre MOJEKYISIpHbIE PEAKLUUH, C MOMOILBI0 KOTOPBIX MOXKHO OCYIIECTBHUTH
ClIeyIoIle IPEBPAIeHM s, JaiiTe Ha3BaHUS BCEM COCAMHEHUSM:
Al — Aly(SO4); — Al(OH); — Al(OH),Cl — AIOHCI,; — AICl3;

2 N300pa3uth snekTpoHHYy0 Gopmyny atoma xene3a. OmnucaTh ¢ MOMOIIBIO
KBAHTOBBIX uncel cocrosiue 3d! — anexTpoHa.
3 Hanummmre BeIpaXxgHNE TS, KOHCTAHTRl PAaBHOBSCHS CHCTEMBI:
4HC?(F)+02(F) Rt 2H20(F)+ 2C12}2r), AH% =-114,5xJIx.
298

B kakyro cTopoHy cMelaeTcsi paBHOBECUE CUCTEMBI ITPU YBEITMUEHUU TEMIIEPATYPhI?

4 Kak n3menurcs ckopocts B cucteme: Ha(r) +Clao(t) <>2HCI(T) +Q);

a) IpU yYMEHBIIIEHUU JABJICHUS XJIOpa B CHUCTEME B 2 pa3a; b) yBeNWYCHHH aBIICHUS
BOJIOpoJia B 3 paza?

5 Paccunraiite OTHOLIEHHME MOJISIPHBIX KOHILIEHTPAllMU MOHOB BOJOPOAA B BOJHBIX
pacTBOpax COJAHOM W YKCYCHOM KHCJIOT TpPU OJWHAKOBOM MOJIAPHOW KOHUEHTPALIMHU
ANIEKTPOJIUTOB M OJIMHAKOBOM TeMmIeparype pacTBOpOB, eciau creneHb auccouuanuu HCl
cocrtasisaeT 92%, a CH3COOH — 1,4%.

6. [Touemy mpu cMelIEHWH BOJHBIX PAacTBOPOB CylbdaTa alFOMUHHS U CyJbduma
HATpPHUsI, a TAK)KE PACTBOPOB HUTpPATA ATIOMUHUS U KapOOHATa Kallusl B OCAJO0K BBIMAJAET OJTHO U
TO %€ BeecTBO? OTBET NOATBEPAUTE YPAaBHEHUSIMH PEAKIIHIA.



7. Hamucats ypaBHEHUS CIEAYIOMNUX PEAKIIU B HOHHOH dopme:

PbCl, + HCI —»
Cr,(SO,);+ NaOH —
8. Paccuuraiite »3.n1.c. pabOTBl  CTAaHAAPTHOIO TaJIbBAHUYECKOTO  3JIEMEHTAa,
00pa30BaHHOTO IIMHKOBBIM U CBHHIIOBBIM 3JICKTPOIaMHU.
9 JlonuinTe ypaBHEHHs peaklMii U paccTaBbTe KO3((UIMEHTHl METO0M HOHHO-

ANIEKTPOHHOTO OasaHca:
CasP, + HNO3 (pa36.) » H3PO4 + ...+ ...+ ...
10. Hanummre cTpoeHrne MHUIIEIUTBI HOIUIa cepedpa mpu n30bITKe noauaa Kams. Kak
3apsHKEH 307167
AgNO; + Kl .5, —>

Tema gomamnero 3aganust «Bompockl o01Iel U IPUKIATHOW XUMUK)Y

HepequL TUIOBBIX JIOMAITHUX 3aJaHUM;

Bapuanr 1

1 IIpu oGpabotke 15,0 r cuymMHHa — CIJIaBa, COCTOSIIETO M3 AIIOMUHUS U KPEMHUS
(comepxaHueM OCTaJbHBIX KOMIIOHEHTOB IpeHeOpeub), H30bITKOM pa30aBIEHHOW CEepHO
KHUCJIOTHI BhIIETWIOCH 16,8 11 raza (H.y.). PaccumtaTe MaccoByrO J0JI0 KpeMHHUSI B CILIaBe.
(OTBeT MpUBECTH ¢ TOYHOCTHIO JI0 LIETIOr0 3HaueHus1, Ar=27.)

2. Hanmmwte BhIpakeHUE 3aKOHA JACWCTBUS MacC IS CIICAYIONINX PEaKIIHA:

2802@) + Og(r)—>2803(r); CaO(TB) + COQ(F)—>C3CO3(TB),

Kaxk n3meHuTCs CKOpoCTh peakiyu npu NoHwxeHuu temmneparypslt ¢ 56 °C no 36 °C
(TemnepaTypHbIil KO3 GUIHEHT paBeH 3) 7

3. KakoBa KoHIIeHTpalus THAPOKCHA-UOHOB B pacTBope, uMeromieM pH = 67

4. Ha ocHoBanuu tepmoxumuyeckux ypasaenuit (T = 25 °C):

CUO(T) + CO(r) = CU(T) + C02(r); AH; =—121x]Ix,
2C0O) +0y) =2C04,y; AHS = —566K]Tx,
2H2(r) +02(r) =2H,0(; AH3 =—483,6xJk,

Paccuurars cranmaptHoe 3HaueHue sHTanbnuu peakuuu: CuOy + Hary = CU () + H2O(p

5. Hanumute B TpEX (hopMax: MOJIEKYJISIPHOH, MOJHOM M COKPALIEHHOM MOHHBIX (hopmax
ypaBHeHHsT THapoiu3a NapSiOs, mnpoTekamomero: a) Npu OOBIYHBIX YCIOBUSX; ©0) mpu
HarpeBaHuu. Jlaiite Ha3BaHuA BceM coenuHeHusM 1o HoMmeHknarype MIOITAK, ykaxure knacc
COCIMHEHU.

6. M300pa3uTh 25eKTpoHHYI0 GopMyIry aToMa xemne3a. Onucars ¢ MOMOMIBIO KBAHTOBBIX
qucen coctosiHue 3d” — aneKkTpoHa.

7. Tlouemy psii HampsOKEHUN HaYMHAETCs C JIUTHS, XMMHUYECKH MEHee aKTHBHOIO, YeEM
JPYTHE MIETOYHbIE METaJLIbI?

8. JonummuTe ypaBHEHHE peakiiy U ogoepuTe K03 GUImeHTs MeToI0M JIEKTPOHHOTO
0ayaHca ¥ HOHHO-3JIEKTPOHHOTr0 OasiaHca (METO/I0M IMOJTypeaKIHii):

HNO, + H,S - S+ ... + ...

Kakne wu3 ykazanHbsix BemecTB: HNOz HzS, S Moryr mnposiBIATE TOJBKO
BOCCTAHOBUTEJIBHBIE CBOMCTBA U MIOYEMY?

9. TlonGepute KaTOJHOE M AHOJHOE MOKPHITUSA Ui KoOanbTa. ONUIINTE MPOIECCHI
KOppO3HWM B KUCJOM cpeae ¢ pH = 2 B NpUCYTCTBUM KHUCIOPOAA MPHU HAPYIICHUH LETOCTHOCTH
KAaTOAHOI'O M aHOJHOTO MOKPBITHI.

10. HamucaTh ypaBHEHUs peakiMii KOHJeHcaruu (eHoma: a) ¢ Gopmampaeruaom; 0) ¢
YKCYCHBIM aJIbJIETU]IOM; B) C allETOHOM.



11 HanwmcaTh peakiMio CHHTE3a MOJUBHHWIXIOPHIA. YKa3aTh MOHOMEp, CTPYKTYPHOE
3BEHO, CTerNeHb mojauMepu3aiun. CKOJBKO CTPYKTYPHBIX 3BEHHEB BXOIMT B MaKpPOMOJIEKYIY
MOJIMBUHUJIXJIOPUAA ¢ MOJIeKyIsipHOM Maccoit 350007

Bapuant 2

1. Paccuuraiite 3Hauenue pH pactBopa, nomyuenHoro npu cmemenuu 300 ma 0,010 M
pactBopa ruapokcuaa Hatpus u 200 mu 0,0175 M pactBopa XJOpHON KHCIOTHI (PacTBOPHI
CUHMTATh UICATbHBIMU, 0. = 1.) .

2. IIpouecc, mpu cTaHIAPTHBIX YCIOBUSX, IPOTEKAET MO YPABHEHUIO:

CO(F) + Clz(r) > COClz(r), AHp.: -113x]Ix

Paccuuraiite Temmeparypy, Npud KOTOPOH HACTYNUT COCTOSIHME DPAaBHOBECHS JaHHOMN
CUCTEMBI.

Kyna cmemiaercst paBHOBecHE a) IpU MOBBILICHUH TEMIIEPATYPHI, 0) yBeTHUEHUH 00beMa
xjopa?

3. KoBanentnas cBs3b, OOpa3oBaHHas 10 JOHOPHO-aKIENTOPHOMY MEXaHU3MY,
peanusyeTcs B MPOAYKTaX peaklnid, CXeMbl KOTOPBIX UMEIOT BUJT ...

Al(NO3)3 + NH3 - HyO(56 ) —

Al + NaOH(p_p,mﬁ‘) —>

Jonumure ypaBHeHUs peakiuil. [{aiiTe Ha3BaHMsS BCEM COEAMHEHUSIM IO HOMEHKIIAType
NIOITAK, ykaxuTe Kiacc COequHEHUI.

4. 300pa3uThb 31EKTPOHHYIO (pOpMyITy aTOMa KabIusl.

5. Hamummre ypaBHEHHMS XWMHUYECKHUX pEAKUUH, MOIATBEPKIAIOMINX aM(POTEPHBINA
xapaktep Sn(OH),

6. Hanumute B Tpéx hopMax: MOJIEKYISIPHOM, MOTHON U COKpAILlEHHOW HOHHBIX (hopMax
ypaBHeHMs rujapoiuza coid NapSOs, mpoTekaromero: a) mpu OOBIUHBIX YCIOBUSX; O) mpu
HarpeBaHuu.

7. Kakoii crepsxens u3 mean (9°(Cu?* /Cu) = + 0,34B) mwm kagmus (¢°(Cd?* /Cd) = —
0,402B) O6ynet BbITeCHTH 0J10BO U3 1M pactBopa SnCly? Hanummre ypaBHEHMsI BBITECHEHUS
0JIOBa M3 pacTBOpa B MOJIEKYJSPHOM M HOHHO-MOJIEKYJSpHOM Buze. lIponecc mporekaer c
BOJIOPOJIHOW JIETOJIApU3ALUECH

8. MlonumuTe ypaBHEHMs peakuuid u moadepute Kod(p(UIMEHTH METOOM HOHHO-
3JIEKTPOHHOTO OajaHca (METOIOM MOJTypeaKIluii):

KMnO,; + H,S + HySO4 = MNSO,4 + Ky,SO4+ S + ...

9. OcHOBHBIE METOABI TIOJNYYCHHs MOJUMEpoB. HamummmTe peaknuio CHHTE3a
(beHoapopmManIbAEruIHOTO NOIUMEpa.

10. B yeM 3axirouaercst 0COOEHHOCTh B3aUMOJAEHCTBUS METAJUIOB C a30THOM KHUCIIOTOM?
PaccuuTaiite ckonbko mMosel Hutpara meau (II) obpasyercs nmpu B3auMoeicTBuu 32 T MeIU C
KOHIICHTPUPOBAHHOM a30THOW KUCIIOTOM.

11. B Tpu npoObUpKH MOMECTHIIN CJIEAYIOIINE BEIIeCTBa: alleTUIIeH, POIaHoi-1, rekcaH.
Kak, mpu momomm Kakux peakuuid MOXHO pa3IM4YuTh Ha3BaHHbIE BemiecTBa. (COCTaBUTH
YPaBHEHHUS ITUX pEaKLUil.

3. MeTroauyecknue MaTepHuaJibl, ONpeae/siolue NpoueIypbl OHeHUBAHUS

[Ipouenypa mpoBeneHUss NTPOMEKYTOYHOM AaTTECTAlMM M TEKYHNIEro KOHTPOJIA
YCIIEBAEMOCTH PETIIAMEHTHPYETCS JIOKAIbHBIM HOPMATUBHBIM aKTOM, OTIPEICIISFOIINAM TOPSIOK
OCYIIECTBICHHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEXYTOYHOW aTTECTaI[HH
00yJarouxcs.



3.1. Ilpoyeoypa

OYECHUBAHUA

npu  npogeoexuu

I’lpOM@chyn/IO’{HOﬁ ammecmayuu

ooyuanwuxcs no OucyuniuHe 8 ¢hopme 3dK3ameHa u/unu oughghepeHyuposanHo2o 3avema

(3auema c oyeHKoll)

[Ipomexyrounas

arrecrangus o

JUCIUILINHE B

dopme

sKk3aMeHa/ i epeHITMPOBAaHHOTO 3a4€Ta (3aUeTa ¢ OIIEHKOM ) HEe MPOBOAUTCS.

3.2. IIpoyedypa

OYECHUBAHUA

npu

00yuaWuUxcs no oucyuniuxe 8 popme 3avema

nposedeHuU

npomeofcymowoﬁ ammecmayuu

[IpomexyTouHas aTTecTalus 1o AUCUUIUIMHE B (hopMe 3auéTa mpoBoauTcs B 1 cemectpe.
J11g o1leHMBaHMs 3HAHUM U HABBIKOB MCIIONB3YIOTCSI KPUTEPHUH U IIKaNa, ykazaHHbIe m1.1.2.

Huxe IMPUBCACHLI ITpaBUJia OLICHUBAHUA (bOpMHpOBaHI/IH KOMHGTCHHI/Iﬁ I10 IMIOKa3aTCJIr0

OLICHHNBAaHUA «3HaHUSY.

Kputepuii onienuBanus

YpoBEHb OCBOCHHSI U OLICHKA

He 3auteno

3auTeHo

3HaHHE TEPMUHOB U
ONpeeICHUN, MOHATUI

He 3naet TepMuHOB 1
onpeneacHui

3HaeT TepMUHBI U OTIPENECIICHUS

3HaHHE OCHOBHEIX
3aKOHOMEPHOCTEH U
COOTHOIIICHUH,
MIPUHIINTIOB

He 3HaeT ocHOBHEIE
3aKOHOMEPHOCTH U COOTHOIICHHUSI,
MIPUHIIUIIBI TOCTPOCHUS 3HAHUIMA

3HaeT OCHOBHBIE 3aKOHOMEPHOCTH U
COOTHOIICHMUS, TPUHIHAIIBI
MIOCTPOEHUS 3HAHUU

OO0BEM OCBOEHHOT'O
MaTepuaa, yCBOCHHE
BCEX IUIAKTHYECKUX

eanHHUII (pa3/IeNioB)

He 3HaeT 3Ha4YUTEILHON YacTH
MaTepurana JUCIHILTHHBI

3HaeT Marepuajl JUCHUIIIINHBI

IlonHoTa OTBETOB Ha
MIPOBEPOYHBIC BOIIPOCKHI

He naér orBeTsl Ha OOJIBITUHCTBO
BOITPOCOB

Jlaér oTBeTHI Ha OOJIBIIIMHCTBO
BOITPOCOB

IIpaBUIBHOCTB OTBETOB
Ha BOIIPOCHI

HomyckaeT rpy0Oble ommoKy npu
U3J10KEHUU OTBETa Ha BOIIPOC

He nomyckaet ommoOok nipu
U3JI0’KEHNH OTBETA Ha BOIPOC

YUETKOCTh U3I0KEHUS U
HWHTEpIpETalNU 3HaHU I

Hsnaraer 3HaHuA 0€3 JIOTHYECKON
MOCJIEIOBATEIBHOCTH

W3naraer 3HaHHA B JIOTHYECKOU
IIOCJIEI0OBATEIBHOCTH

He nmmroctpupyer usnoxxenue
MOSICHSIOIIMMH CXEMaMH,
PUCYHKaMH ¥ IPUMEPaMHU

WnmocTpupyer usnoxeHue
MOSICHSIOIIIUMH CXEMaMH,
PUCYHKaMH U IPUMEPaMHU

HesepHo uznaraer u
UHTEPIPETUPYET 3HAHUS

BepHo uznaraet u UHTEPIPETUPYET
3HAHUS

Huxe npuBeaeHsl npaBuiia OLleHUBaHUs (OPMUPOBAHMSI KOMITIETEHIUH 110 TTOKAa3aTelto

OILICHHUBaHUA «HaBBIKM HaYaILHOTO YPOBHS).

Kpurepuii oneHuBanus

YPOBCHL OCBOCHMA U OLICHKA

He 3aureno

3ayTeHo

HaBbiku BbIOOpa METOUK
BBIIIOJTHEHUS 3alaHUN

He MoxeT BBIOpaTh METOANKY
BBIIOJTHEHUS 3alaHUN

MoskeT BBIOpAaTh METOUKY
BBITIOTHEHUS 3alaHUIH

Hagpiku BeIOTHEHUS
3aJJaHUN pa3IMYHON
CJIOKHOCTH

He nMeeT HaBBIKOB BBITIOTHEHHUS
y9eOHBIX 3aTaHAH

VmeeT HaBBIKH BBIOJTHCHHUS
y4eOHBIX 3a1aHui




Haspikn camonpoBepkn. | JlomyckaeT rpyOble OMINOKH MpH

KauectBo BBITIOJTHEHUH 3aJJaHUMH, He nomyckaet ommbku npu
c(hOpMHPOBAaHHBIX HapymIaroIue JOTHKY PCIICHHUS BBINOJIHCHHUH 3a/ITaHUI
HaBBLIKOB 3aJa4
Hagbixu ananusa

PE3YIbTATOB BBINTOJITHEHUA I[eﬂaeT HEKOPPEKTHBLIC BBIBO/IbL

JlenaeT KOppeKTHBIE BHIBOIBI
3aJaHUl, pelIeHus 3a1a4

Hapbixku MpeaACTaBJICHHUA He moxer MMPOWJLTIOCTPUPOBATH

PE3YIbTAaTOB PCHICHUA PEMICHUC 3aJa49U ITOACHAOIITNMU
3aga4 CXEMaMHU, pUCyHKaMHn

Wnmoctpupyer pelieHne 3a1a4uu
MOSICHSIOIINMH CXEMaMH,
PUCYHKaMHU

3.3. Ilpoyedypa oyenusaHusi npu  NPoOGeOEHUU  NPOMEICYMOUHOU  ammecmayuu
00VHaOWUXCs N0 QUCYUNIUHE 8 (hopme 3auumsl Kypcosou pabomol (Kypcoso2o npoekma)

HpOMe)KYTO‘lHaSI arrecragusda 110  JUMCHUIIJIMHE B

dbopMe 3amMTBHl  KYpCOBOM
paboThI/KypcOBOT0 MPOEKTA HE IPOBOAUTCSI.




[Tpunoxxenue 2 xk pabodeit mporpamMme

Hepeqeﬂb y‘leﬁHbIX U3JaHUH U y‘leﬁHO-MeTOI[I/I'leCKHX MaTepHuaJjioB

DNeKTpOHHBIE yueOHbIe U3JaHUS B JIEKTPOHHO-OnOmmoreunbix cucremax (ObC):

ABTOp, Ha3BaHHWE, MECTO U3JIaHUSI, TOJI U3aHHS, KOJIUYECTBO
CTpaHMI]

Ccplika Ha yueOHOe
u3nanue B ObC
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