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1. Ilean ocBoOeHUs AMCHMILIMHBI.

enu u 3aaa4M AN CHUILIMHBI

K 0CHOBHBIM 1eJISIM OCBOCHUS TUCIUIUIUHBI « XUMHUS» CIEAYET OTHECTH:

— (hopMUpOBaHKE HABBIKOB COBPEMEHHOI'0 XUMHUECKOTO MBIIIICHUS;

— (opMUpOBaHHE HABBIKOB HCMOJb30BAHUS XUMHYECKUX 3HAHUW W yMEHUU B
MIPAKTUYECKOM JIESTEIIbHOCTH;

— BOCIIMTAHHME Y CTYJICHTOB XHMHUYECKOW KYJBTYphI, KOTOpas BKJIIOYaeT B ceOs
BBIPAOOTKY MPEJCTABICHUH O pONMM M MECTEe XHMHH B COBPEMECHHOM MHDE,
MOTPEOHOCTh KPUTHUYCCKH OCMBICIUBATH M HCIOJb30BaTh JUIS TOMOJHEHHUS CBOMX
3HAHUN aHAJIMTHYECKYI0 HH(POpMAIIHIO;

— (hopmupoBaHHEe €CTECTBEHHOHAYYHBIX MPEACTABICHUI O BEMIECTBAX M XUMHYECKUX
MpoIleccax B MPUPOJE, TEXHUKE, MPOU3BOACTBE MATEpPUATIOB U OOOpPYIAOBaHUS JIs
MPOMBIIJIEHHOCTH.

K ocHOBHBIM 3a1a4aM OCBOCHUS JUCLUIIMHBI « XUMUSD) CIIEAYET OTHECTHU:

- OCBOEHHE OCHOB METOJOJIOTUU HAYUYHOTO 3HAHUS O XUMHUU U METOJIAX XUMUYECKUX
HUCCIEeIOBaHMM;

— OCBOCHHE TEOPETUUECKUX TMPEJICTABICHUHN, COCTAaBISIIOMUX (yHIAMEHT BCEX
XUMUYECKUX 3HAaHUW M CBOMCTB DJIEMEHTOB M OOpa30BAaHHBIMH HWMH IPOCTBIX H
CJIOHBIX OPTaHUYECKUX U HEOPTaHUYECKHUX BEILIECTB;

— M3YYCHUE MEXaHW3Ma IPOLECCOB M YCJIOBUM HMX MPOBEACHUS B NPUPOJIC U Ha
MPOM3BOJICTBE (OCHOBBI XHMHYECKOM TEPMOJMHAMUKH, KUHETUKU, PABHOBECHS,
AJIEKTPOXUMHUYECKHE MPOIIECCHI);

— OCYIIECTBJICHUE HEOOXOJUMBIX PACUYETOB, CBS3aHHBIX C MPUTOTOBICHHEM
pacTBOPOB M aHAJIM30M BEILECTB;

2. Mecro aucuuminebl B crpykrype OOII

HucuunnuHa «XUMHSD» OTHOCHUTCS K YHCIy MNpO(EecCHOHANBHBIX Y4eOHBIX
IUCUMILTNH 0a30BOI YacTH MporpamMmbl OakaiaBpa.
JucuuiuinHa « XUMUsD» B3aUMOCBSI3aHA JIOTUYECKH U COAEPKATENBHO-METOANYECKN
CO CIIEYIOIIMMU AUCHUILIMHAMU U nipakTukamMu OOIT:

- be3omacHOCTh KU3HENESITENBHOCTH;

— Marepuanosenenue u TKM;

- [IpoMbIlIIEHHAS SKOJIOTHS;

—3JKoJjorudeckasi 0e30nacHOCTh IPOU3BOCTB.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHS JUCHUILIAHBI

B pesynbTare 0CBOEHUS JUCIUILUIMHBI CTYICHT JIOJKEH:
3HATDb:
OCHOBBI METOJIOJIOTMY HAYYHOT'O 3HAHUSI O XUMUU U METOJAX XUMHUUYECKHUX
HCCJICJIOBAHUM;
3HaTh OCHOBHBIE METO/bI U MPUHIIUIIBI TOUCKA U KJIacCU(pUKAIIMK UHPOPMAITUU O XUMUHU
1 METOJaX XMMHYECKUX HCCIICIOBAHMIA,

yMeTh:



aJIcKBaTHO BOCITPUHUMATH MH(OPMALIUIO O XUMHH U METOJaX XUMHUUECKUX
HCCJICJIOBAHUM;

yMETh HaAXOJUTh, KIACCU(PUIIUPOBATH U OLICHUBATh HAMJICHHYI0 O XUMHHU U METOAaX
XMMUYECKUX MCCICIOBAHUM, a TAK K€ UCIIOJIb30BaTh €€ JJI MPAKTUYECCKOU
JIEATEIIbHOCTH;

BBISIBIISITH CYIITHOCTh XMUMHUYECKUX MPOOJIEM, BOSHUKAIONIUX B XOJIE
npodeccuoHanbHOM NeITeTHOCTH, MPUMEHSTH JIJISl UX PEIICHUS U3BECTHBIC METO/IbI
AKCIEPUMEHTAIIBHBIX XUMUYECKUX UCCIIEIOBAHUM

BJaJ1€Th:

HaBBbIKaMU IIOCTAHOBKH IICJIM B XUMHYCCKHUX HCCICOAOBAHUI,
MCTOAAMH CaMOOpPIraHrU3allu U CaMOO6paSOBaHI/I$I B o0J1acTn XUMUH,

HaBBIKaMH BBIpa6OTKI/I MOTHBAIlUMH K BBIITOJHCHHUIO HpOCI)eCCI/IOHaJIBHOﬁ ACATCIIBHOCTH,
K PCIICHUIO 3HAYUMBIX HpO6JI€M, CBA3AaHHBIX C IIPOTCKAIOIUMH XUMHUYICCKUMU
ImpoucccamMu

MCTOAMKAMU IIPOBCACHHUA SKCIICPUMCHTAJIbHBIX XUMHUUYCCKHUX I/ICCJ'ICI[OBaHI/Iﬁ

4. IlepeuyeHb IVIAHMPYEMBIX Pe3yJIbTATOB 00YYeHHs M0 JUCHHUILIMHE (MOIYJIIO0),
COOTHECCHHbIE ¢ IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHUA 00pa30BaTe/IbHOU
MPOrpamMmabl.

B pesynbrare ocBO€HUs NUCHUIUIMHBI (MOIYyJs) Yy oOydaromuxcs (QOpMUPYIOTCS

ClIcayromue KOMIICTCHIUNU W JOJIKHBI OBITH AJOCTUTHYTHI CJIICAYIOIINUC PC3YJIbTAThI

06y‘1€HI/IH KakK 9TaIll q)OpMI/IpOBaHI/ISI COOTBCTCTBYIOHIINX KOMﬂeTeHHHﬁ:

B pesyiabTare

HCIIOJb30BaTh OCHOBHBLIC

3aKOHbI

OCBOEHMA
Kon o0pa3oBaTebHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJbTATOB
KOMIIeTeHIIUH NPOrpaMMblI 00y4eHHs 11O AUCHMILINHE
00y4aromuics J01AKeH
o0aaxaTh
OIIK-1 CIIOCOOHOCTh 3HATh:

® 3HATh 0A30BEIC OCHOBBLI XMMHH U
OCHOBHBIC ME€TOJBI ITPOBEACHUA

€CTECTBEHHOHAYYHBIX .
XUMHYECKHUX HCCIICTOBAHUI
JUCHUTUIAH B
. MeTh:

npodeccuoHaTbHOM y
NeSATENBHOCTH, ®  BBIABJIATH CYIIHOCTh XMMHUYECKHX
IPUMEHSATH METOIbI npo0JIeM, BO3HUKAIOIIUX B XOJIC
MaTeMaTHIECKOTO npoQeCCHOHATBHOMN e TETLHOCTH, TPUMEHSTh
aHalln3a 1 JUTSL UX PELICHUS U3BECTHBIE METObI
MaTeMaTHHCCKOTO IKCHEPUMEHTAIBHBIX XUMUYECKUX
(KOMITBIOTEPHOTO) .

UCCJICIOBaHUIA
MOJICJTUPOBAHHUS,
TEOPETUIECKOTO U BIaJACTD:
YKCIIEPHMEHTAIBHOTO *  METOJIUKAMHU MPOBEICHUS
WCCIICIOBAHUS IKCIEPUMEHTAIBHBIX XUMUYECKUX

HUCCIIENOBAHUI




4. CTpyKTYypa H coepKaHue M CUMILINHBI.

OO6miast TpyJI0EMKOCTh JIUCIUIUIMHBI COCTaBIISIET 3 3ayeTHBIX eIuHuIlbl, T.c. 108
aKaJeMUYeCcKUX vaca (M3 HUX 54 yaca — caMOCTOSITeNIbHAsl padoTa CTYACHTOB).
Paznensl nucuuminubl « XUMHUsH U3Y4aloTCs Ha EPBOM Kypce.
Jlekiiuu — 18 4YacoB, MpaKTHYECKUX 3aHATUM — 18 yacoB, mabopatopHbIX paboT — 18
4yacoB, (popmMa MPOMEKYTOUYHOTO KOHTPOJIS - SK3aMEH.
CrtpykTypa U cofiep>KaHue TUCHUTITUHBI « XUMHUS 110 CPOKAM U BUJIaM pabOThl OTPAKEHbI
B MIPUJIOKEHUU.

Conep:xanue pa3aeaoB JUCUUIJINHbBI

OcHOBHbBIC IOHATHSA U 3aKOHbI XUMHU

XUMHUSL KaK NMpPEeIMET €CTeCTBO3HaHuA. [IpeaMer XMMuu W ero CBs3b C JIPYTHMH
HayKamMu. 3HAY€HUWE XMMHUU B W3YYECHHHM MNpUPOAbL. XUMHS M OXpaHa OKpYKarolleu
cpenbl. OCHOBHBIE pa3/eiibl XUMUHA U METOJIbI UX U3ydeHUsl. OCHOBHBIE MOHITUS XUMUU:
aToOM, MOJIEKYJId, XUMHUYECKUN BJIEMEHT, SKBUBAJIECHT, MOJIb, MOJSpPHas Macca, KJIacChl
HEOpPraHW4eCKux coeAuHeHU. OCHOBHBIE 3aKOHBl XMMHUU: 3aKOH COXPAHEHMS MacChl U
DHEPIUH, 3aKOH ITIOCTOSIHCTBA COCTABA, 3aKOH DKBUBAJICHTOB U 3aKOH ABOrajpo.

Crtpoenue aToma

Bo3HukHOBeHUE U pa3BUTHE TPOOJIEMBI CTPOCHHUS aToMa. SiepHas MOAeb

atoma 1o J. Pezepdopay. CoctaB aTOMHBIX sifiep, MPOTOHHO-HEHUTPOHHAsT TEOpus
J.J. Urnarenxo u E.H. I'anona. M3oTonsl. CTpoeHHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB.
OcHoBuble moctynatel H. bopa. KopryckyissipHO-BOTHOBOM Jyanu3M 3JIEKTPOHOB.
OCHOBHBIE TMOJIOKEHUSI KBAHTOBOM XMMHH. KBaHTOBBIE YMCIIa, YIHEPreTUUECKUE YPOBHH,
NOAYpPOBHHM, aToMHble opOutanu. KoHdurypauuss sneKTpOHHBIX opOuTane B
npocTpaHcTse: s, p, d, f — opburamu. EMkocTs ypoBHeii n mogypoHeil. Pacnipenenenue
AJIIEKTPOHOB B aroMe, MPUHIMI HauMEHbIIeW »sHepruu, mnpaBuio KieukoBckoro.
3anonHeHne opOuTaNel 3JIEKTPOHAMU B pealbHbIX aromax, npuHuun llaynu, npasuio
I'yana. XapakTepuCTHKA 2JIEMEHTOB HCXOIsl U3 CTPOEHUS UX aTOMOB.

Ilepuoauueckuii 3aK0H

[Tepuognueckuit 3akoH J[.MI. MengeneeBa - OCHOBHOW 3aKOH XUMHH, €r0
coBpeMmeHHas (GopmynupoBka. [lepumonnueckas cuctemMa XUMHUYECKUX 3ieMeHToB J[.M.
MengeneeBa kak rpaduyueckoe HM300paKeHUE TEPUOJAMYECKOr0  3aKOHa, Kak
KJ1IaccuuKalus aTOMOB MO CTPOCHUIO UX AJEKTPOHHBIX 000J0uek. [ pyIribl, mepuoasl u
cemeiictea s, p, d, f — nsnementoB. MeTamibl W HEMETAIbl, HUX TOJIOKEHUE B
nepuonueckor cucreMe. OCHOBHBIE CBOMCTBA AJIEMEHTOB — aTOMHBIM pajinyC, SHEPrus
MOHU3AIINH, CPOJCTBO K JIEKTPOHY U JIEKTPOOTPULIATEIBHOCTD, BO3MOKHBIE U TUITUYHbBIC



COCTOSIHMS OKHCIICHHUSI, OKHCIIMTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA DJIEMEHTOB.
N3meHeHre CBOWCTB 2JIEMEHTOB B TNiepuoaax u rpynmnax. OOmieHay4HOe 3HAauYCHUE
MEPUOAUYECKOr0 3aKOHA U niepuoandeckon cucremsl [[.1. Menneneesa.

XumMnuyeckasi CBsi3b M CTPOCHHUE MOJIEKY.JI

XuUMHYECKasi CBS3b M BAJIEHTHOCTb. MeETOJ  BAJICHTHBIX  CBS3EH M
MOJIEKYJISIpHBIX opOutaneii. OCHOBHBIE BHJIBI XUMHYECKOM CBSI3U: KOBAJICHTHAs,
METaJUIMYeCcKasi, WOHHas, BoxoponHas. I[Ipuponma cBsa3u. Kpucrammnueckue BemiecTsa ¢
MOHHOW peLIeTKOW, KX CcBoMcTBAa. KoBajeHTHas CBsA3b, €€ MPUPOJa U MEXAHU3M
obOpazoBanusa. CrocoObl H300paKCHHUS KOBAJICHTHBIX CBS3€H, CBOMCTBA KOBAJICHTHBIX
CBSI3€M: [IJIMHA, JHEPrus, HACBIIIEHHOCTb, HANPABICHHOCTh. [lOJMApHOCTH MOJIEKYII,
TUTIONIbHBI MOMEHT. [loHATHe O THOpHAM3AIMU aTOMHBIX OpOWTAIed. 0 U T — CBS3W.
Pa3HOBUIHOCTH KOBAJICHTHOM CBSI3M — HEMOJSPHAs, NOJISIPHAsA, JTOHOPHO-aKUENTOPHAS.
Merannuyeckasi CBsi3b, €€ OCOOCHHOCTH, OCHOBHBIC THUIUYHBIE CBOMCTBA METAJJIOB.
ArperaTHO€ COCTOSIHME BeEIecTBAa. XMMHUUECKOE CTpOeHHE TBEPJOTo Tena. AMopdHoe u
KPHUCTAJUIMYECKOE CcOocTosiHUE BemnlectBa. Kpucramibl. Kpuctamimyeckue pemeTku.
XuMHUYECKasi CBSI3b B TBEPABIX TeNax. XUMHUUECKas CBSI3b B MOJYINPOBOJHHUKAX U
JIURJICKTPUKaX. PealibHbIEe KPUCTAIIIBI.

XuMHYecKasi TePMOAMHAMHMKA

dusnueckas CyMHOCTb JSHEPreTHUYECKUX 3(PPEKTOB XUMHUUECKHX PEaKIH.
BHyTpeHHsis  SHeprus W SHTanbIMs OOpa3oBaHUS  XMUMHUYECKUX  COEIUHEHUIL.
Tepmoxumus. IlepBoe Hayano TEPMOAMHAMUKH, €r0 3HAYEHUE W NPUMEHEHHE. 3aKOH
['"N. Tecca, cnenctBus U3 HEro, NPUMEHEHUE [UIsI PACUYETOB TEIMJIOBBIX I(P(HEKTOB
XUMUYECKUX peakuuid. Temnorel oOpa3oBaHWs M TEIUIOTHl CTOPAaHUS XHUMHYECKHX
BelecTB. BTropoe Hayano TEepMOAMHAMUKH. DHTPONUS U €€ U3MEHEHHE B XUMHUYECKUX
npoueccax. JHeprus ['mb6ca. YciaoBue camMoOnpoU3BOIBHOTO MPOTEKAHMS XUMHUYECKHX
peakui. TepMOXUMHAYECKUE PACYETHI.

XumMHnyeckass KHHETHKA

CKOpOCTh XMMHYECKUX peakuuid U €€ 3aBUCUMOCTh OT KOHUEHTpAaUUH U
TemriepaTypbl. 3akoH aenctByrommx Macce K. I'ynpabepra u I1. Baare. Koncranra
CKOPOCTH XMMHMUYECKOU peakiuu, ee ¢puznueckuii cmpicia. 3akoH Bant-T'odda. Dueprus
akTUBALMU. BiusHue KaTanm3aTopoB HAa CKOPOCTh XMMHYECKUX peakiui. ['OoMOreHHbIN
M TETEPOreHHbI KaTtain3. MeXaHu3Mm JEUCTBUA KaTAIM3aTOPOB B TOMOT€HHOM H
reTepOreHHOM Kartanuzax. MHruOuTopsl 1 MpoMOTOpHI B KaTanu3e. [loHATHE O LEmHBIX
peakuusx ropeHus TomauBa. OOpaTUMOCTb  XMMHUYECKMX  peakuuid. XHMHUYECKOe
pPaBHOBECHE B TOMOIE€HHBIX WU TE€TEPOTCHHBIX cucrtemax. COCTOSHHE IUHAMHYECKOTO
XMMHWYECKOTO  PAaBHOBECHS, YCJIOBUS M TPU3HAKK  PABHOBECHOTO  COCTOSIHMSI.
KoHcTaHTa XMMHUYECKOrO pPAaBHOBECHS, €€ pOJib B  OIEHKE HAIPaBICHHOCTH



XAMHUYECKUX peakiui. CMelleHue paBHOBECUS TMPU HM3MEHEHHHM KOHIIEHTPAalHWU
pearupyromnmx BelIecTB, Temneparypsl u aAaBieHus. [Ipunuun Jle - Ilartense. Pounb
MPEJICTABICHUN O XMMUYECKOM PAaBHOBECHMM B MOHMMAHWUU M OLICHKE XUMHUYECKUX U
OMOJIOrMYECKUX MTPOIIECCOB.

Teopusi pactBopos

OO6mue cBeneHusa 0 pactBopax. THUIbl pacTBOPOB. Bo/iHbIE 1 HEBOJIHBIE PACTBOPHI.
OHepreruka Ipoliecca  pacTBOpeHUs. PacTBOpUMOCTH  BEHIECTB.  3aBUCHUMOCTH
pPacTBOPMMOCTH OT HIPHUPOABI U CBOMCTB PACTBOPHUTENS W PACTBOPEHHOIO BEILECTBA.
duznyeckas 1 XUMHYECKasi TEOpUsl pacTBOPOB. OCHOBHBIE MOJIOKEHUS TUAPATHON TEOPUU
pactBopoB [[.. MenneneeBa. neanbHble U HEUACAIbHBIE PACTBOPHL. 3aKOHBI HICATBHBIX
pactBopoB Payns u Bant-I'odpda. Kumenue um 3amepsanme pactBopoB. I[lonsitue 06
aHTU(pHU3ax MPUMEHEHHUE UX B TeXHUKE. KOHIEHTpalus pacTBOPOB, Pa3IMUHbIE CIIOCOOBI
€€ BBIpaKEHHUsA. XapaKTEepHbIE CBOMCTBA pPACTBOPOB. 3HAYEHUE PACTBOPOB B IPHUPOJIE,
XUMUH, CEIbCKOM XO34MCTBE U TEXHUKE.

PacTBOpBI 2/1€KTPOJINTOB

Teopust 3IEKTPOIUTUYECKON AUCCOIMALMNA, TPUYMHBI AUCCOLMALMU. | uaparanus
(compBaranus) uoHOB. CrTeneHb W KOHCTAHTa JUCCOIMAIIMU, €€ 3aBHUCHUMOCTh  OT
KOHIIEHTparuu. 3akoH pasBefeHus OctBanpaa. CunbHbIE U ClaOble  AJEKTPOJIUTHI.
AMpoTtepHble 37eKTpodauThl. VOHHBIE ypaBHEHUs peakluil, UX MOJHas M KpaTkas
3anuch. Jluccoumanus Bonbl. MoHHOE mpowusBeneHue BoAbl. BomopoaHbIM mOKa3aTelb
(pH), ero ompenenenue. DKCIEpUMEHTAIbHOE ompeneneHne pH BOJHBIX pacTBOPOB,
pOJIb MHAMKATOPOB. ['maponns cosel. ['maponuTudeckass KUCIOTHOCTh U IIEIOYHOCTD.
bydepubie pactBopel. PaBHOBecuss B cuCTeMax pacTBOp-ocaiok. IIpousBenenue
PacTBOPUMOCTH. Y CIIOBHSI BBINAJAECHUS OCAIKOB.

XHUMHUS MeTaJLJIOB

Pone MeTamioB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MarepuanoB. OOmias
XapaKTePUCTUKA METAIIJIOB, UX (PU3UYECKHE CBONCTBA. 3aBUCUMOCTb CBOMCTB METAJJIOB OT
UX TMOJIOKEeHUs B nepuomaunueckor cucreme . M. MenneneeBa BHyTpeHHEe cTpoeHHE
METaJUIOB. XMMHUYECKHNE CBOMCTBA METAIJIOB. MeTaluIndecKHe CILIaBhl.

OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIMK

CreneHb OKHCIICHHS DJJEeMEHTAa B COCJAMHCHMM U TIpaBWiIa €€ HaxOXKICHUS.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU KaK MPOIECChl MEPEHOCca 3JIEKTPOHOB H
W3MEHEHUS CTENEHEW OKHCICHUA DJJIEMEHTOB. METoAbl COCTaBJIEHUS YPaBHEHUM
OKHCJIMTEIILHO-BOCCTAHOBUTEIBHBIX peaKuui. OKHCIIMTEILHO-BOCCTAHOBHUTEIbHBIN
YKBHUBAJICHT. Baxueimme  OKHCIUTEIM U BOCCTAaHOBHUTEIIM. OxucauTeapHO-



BOCCTAHOBUTCIJIBHBIC PCAKIIMM B II0YBAX, IMPHPOJHBIX BOJAAX H BOI[OéMaX, TCXHUKC H
QJICKTPOXUMHUUYCCKUX ITPOHICCCax.

DJIEKTPOXUMHYECKHE NPOLECChI

["anbBaHnueckue 31aeMeHThl U 3nekTponn3. Kiiaccudukanus >aeKTpoXUMHUYECKUX
npoueccoB. Ilonsarne 00 »3aekTpogax M 3IEKTPOAHBIX MoOTeHUManax. CTaHIapTHBIHN
BOJOPOJHBIN JJIEKTPOX W BOAOpPOAHAs IIKajga IIOTEHUHAJIOB. YpaBHeHue HepHcra.
[loreHnManbl METAUIMYECKUX,  TAa30BBIX U OKHUCIHTEIBHO-BOCCTAHOBUTEIIBHBIX
anekTpoaoB. ['anpBannveckue 3meMeHThl. DJIC u e€ n3mepeHue. DIEKTPOXUMHUYECKAsT H
KOHLIEHTPAlMOHHAS. NOJIApU3aLMs. DJIEKTPOXUMHUUYECKHE TMPOLECCHl B JSHEPreTUKE U
MAalIMHOCTPOEHUU.  XUMUYECKHE HMCTOYHUKHA  BJIEKTPUYECKOTO TOKA. OIJIEKTPOJIH3
pacIulaBOB U PacTBOPOB. DJEKTPOJU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH AHOJAMH.
Beixox mo Toky. 3akonsl @apazes. [Ipaktrnueckoe MpUMEHEHUE dIIEKTPOIN3A: ITOTYyYECHHE
METa/VIOB, JJIEKTPOXMMHYECKass o0paboTka METaulOB U  CIUIAaBOB, HAHECEHUE
rajabBaHOIIOKPBITHM.

Koppo3us mera/nos

OcHOBHbIE BHUIbl KOpPpPO3UU. XUMHYECKass KOPPO3HUSA. DIIEKTPOXUMHUYECKAS
Koppo3susi. Kopposus non neiictBreM 01y KIa0IIMX TOKOB (3JEKTPOKOppo3us). DakTopsl,
BJIMSIIOIIME HA WHTEHCHUBHOCTH KOPPO3WMHU METAUIOB. MeETOIbl 3aluThl OT KOPPO3UHU:
3aIIUTHBIC MOKPBITHS, DJIEKTPOXUMHUYECKAs 3alUTa, JErMPOBaHUE METAIIOB. M3MeHeHue
CBOMCTB KOPPO3UOHHOU cpefibl. UHTHOUTOPBI KOPPO3UH.

Oprannuyeckue ¥ BbICOKOMOJICKYJ/JISIPHbIE COeIMHEHUS

Crpoenue, knaccuukaiusi U CBOMCTBA OpPraHUYECKUX COCAUMHEHUN. XUMUS
MOJIMMEPOB, MPUMEHSIEMBIX B JJIEKTPOTEXHUKE, DSHEPreTUKE W MAIIMHOCTPOCHHH.
3aBUCUMOCTh CBOWMCTB MOJIMMEPOB OT COCTaBa MU CTPYKTYphl. XUMHS MOJUMEPHBIX
KOHCTPYKIIMOHHBIX MaTtepuayioB. [loauMepHbIe MOKPBITUS U KJI€H. XUMUS MOJTUMEPHBIX
JIARJICKTPUKOB U MPOBOIHUKOB.

5. O0pa3oBaTeJibHbIE TEXHOJOTUH.

MeTtonuka MPETo/IaBaHUs JTUCITUTUTHHBI «XuMUD) u peanu3zanus
KOMITETEHTHOCTHOTO TOJIX0/Ia B U3JIO)KEHUH U BOCIIPUSATUU MaTepHalia MpeaycMaTpruBaeT
WCIOJIb30BAHUE CICAYIONMNX aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MTPOBEACHHUS TPYTITIOBBIX,
WHJMBUAYAIIbHBIX, ayJAUTOPHBIX 3aHATUM B COYETAHWU C BHEAYJAUTOPHOM paboTOil C
1ebi0 (OPMUPOBAHUS U PA3BUTHUS MPO(PECCHOHATBHBIX HABBIKOB 00YYarOIIUXCS:

— TIOJITOTOBKA K MTPAKTUYECKUM 3aHSATHUSIM;
- BBIIIOJIHEHHE JJTAOOPATOPHBIX PadoT;
— BBITIOJTHEHNE KOHTPOJIBHBIX 3aJJaHUM 110 JUCIUIUIUHE;



— OpraHu3alys M NPOBEJIECHUE TEKYLIEro KOHTPOJIA 3HAHUM CTYIEHTOB B (opMme
0JJAaHKOBOI'O TECTUPOBAHUSI.
6. OneHo4HbIe cpeAcTBa A/ TEKYLIEero KOHTPOJIA YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTalliM 110 UTOraM OCBOCHMS JUCHUIUIMHBI U Y4eOHO-MeTOANYeCKoe
o0ecneyeHre CaMOCTOATEIbHON PA0OThI CTYACHTOB.

B npomecce 00ydeHUST HUCHONB3YIOTCA  CIEAYIOIIME OLIEHOYHBbIE  (POPMBI
CaMOCTOSATENILHOM pabOThl CTYACHTOB, OIEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX ATTECTALINM:

OLeHOYHbIE CPEACTBA TEKYILIETO0 KOHTPOJISI yCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI U 3ajiaHusi B ¢opMe OJIAHKOBOTO U (WJIM) KOMIBIOTEPHOTO TECTUPOBAHUS, IS
KOHTPOJIS OCBOCHUS O0YYAIOIIMMHUCS Pa3aesiOB AUCITUTUTHHBI.

OO0pa3upl TECTOBBIX 3a/laHU, KOHTPOJIbHBIX BOIIPOCOB U 3aJlaHUM JUIsl MPOBEACHUS
TEKYLIEro KOHTpPOJIsi, OWJIETOB I 3a4eTa, SK3aMEHAllMOHHBIX OWJIETOB, NPHUBEACHBI B
MIPUIIOKEHUH.

6.1. ®oH/1 O1IEHOYHBIX CPEJCTB /JI5 MPOBeIeHUs MPOMEKYTOUHOI aTTecTAIMU
00y4JaImmuxcs Mo JTuCUUInHe (MOIYJII0).

6.1.1. IlepeueHp KOMIIETCHIIMM C yKa3aHHEM 3TanoB HX (HOPMHUPOBAHHUS B Mpollecce
OCBOEHHS 00pa30BaTEIHLHON MPOrPAMMBI.

B  pesynpTaTe OCBOEGHMS JAMCHMIUIMHBI  (MOXIyJsl)  (QOPMHUPYIOTCS — CIEAYIOIIUE
KOMITETEHLIUHU:

Kon . .
B pe3yabTrate ocBoeHHs1 00pa3oBaTeIbHOI NPOrpaMMbl 00y4yaroImiics
KOMIIeTeHIH
" J0JI2KeH 00/1a1aTh
OIIK-1 CIOCOOHOCTH MCIOITb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JTUCIHILTUH B PO ECCUOHATBHON AeSITENbHOCTH, IPUMEHSATH METO/IbI
MaTEeMaTUYeCKOro aHaJIh3a U MaTeMaTHYECKOTO (KOMITBIOTEPHOTO)
MOJIETIMPOBAHMUSI, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOIO UCCIIEN0BaHUS

B mporiecce ocBoeHmst 00pa3oBaTenbHON MPOTPaMMbl JaHHBIE KOMIIETEHIIUHN, B TOM YHCTIE
UX OTHEJIbHBIE KOMIOHEHTHI, (POPMHUPYIOTCS MOITAITHO B XOJI€ OCBOCHHS O0YUArOIIMMHUCS
JTUCIHUIUTAH (MOJyJiei), MPaKTUK B COOTBETCTBUU C YYE€OHBIM IIAHOM W KaJlCHIAPHBIM
rpadukom yuyeGHOro nporuecca.



6.1.2. Onucanue nmoka3sarejeid ¥ KpUTEpHeB OLICHMBAHUS KOMIICTEHIU,
(popMupyeMBIX 110 HTOraM OCBOCHMS AU CHUILIUHBI (MOYJIs1), ONMUCAHUE KA
OlLICHMBAHHUA

IIokazarenem OLICHUBAHU A KOMHGTCHHI/Iﬁ Ha PAa3JIMYHBIX JTalldX HUX q)OpMI/IpOBaHI/IH
ABJICTCA  JOCTHIXKCHHC O6y‘IaIOIHHMI/ICH INIAHUPYCMBIX PE3YJIbTATOB O6y‘{CHI/IH I10

JTUCHIUTUIMHE (MOJIYIIIO).

OIIK-1 - ['0TOBHOCTB K CAaMOPa3BUTHIO, CAMOPEATU3ALINH, UCTIOIb30BAHUIO TBOPUYECKOTO
MOTEHITHATA
Kpurepuu ouneHuBanus
IHoka3zareun
2 3 4 5
3HATh: OOyyarormmiics Oo6yuarommiicss | OOywarommiics | OOyvarormmiics
0a3oBbIe JIEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
OCHOBBI XUMUU | TTOJIHOE HETOJIHOE YaCTUYHOE MOJIHOE
Y OCHOBHBIE OTCYTCTBUE UJIU | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
METOEI HEIOCTaTOUYHOE TpeOOBaHUSIM TpeOOBaHUM TpeOOBaHUSIM
[IPOBEICHUS COOTBETCTBUE 3HaHUI 0a30BbIE | 3HAHUH HOPM 3HAHUI HOpM
XUMUYECKUX TpeOOBaHUAM OCHOBBI XUMHUH U | KYJIBTYpPbI KYJbTYPBI
UCCJICJIOBaHM | 3HAHUI 0a30BbIC | OCHOBHBIE MBIIIICHHUS, MBIIUICHHS,
OCHOBBI XUIMHUHU U | METO/IbI HOPMBI HOPMBI
OCHOBHBIE MIPOBEICHHUS KPUTUYECKOTO KPUTHUYECKOTO
METO/IbI XUMHUYECKHX MOJIX0/1a; MOJIX0/1a;
MIPOBEACHHUS HCCIICI0BaHMI. OCHOBBI OCHOBBI
XUMHYECKUX JHomnyckatorcs METOJI0JIOTUU METOJI0JIOTUU
HCCTIeI0BaHUI 3HAYUTEIbHBIC Hay4YHOTO HAy4YHOTO 3HAHUS O
OIINOKH, 3HAHUS O XUMUHU | XUMHH U METOJIaX
MPOSIBIISIETCS U MeToax XUMHUYECKHX
HEJOCTATOYHOCT | XUMHUYECKUX UCCIIeTOBaHHH.
b 3HAHMH, HUCCIIEIOBAHUHN. CBo0Oo1HO
oOyJaromuiics Jlomyckarotcst OonepupyeT
UCTIBITHIBACT HE3HAYUTENbHBIE | MPHUOOPETEHHBIMU
3HAUYUTENbHbIE OILIUOKH, 3HAHUSIMU.
3aTpyIHEHHS HETOYHOCTH,
npu 3aTpyAHECHHUS.
ONEepPUPOBAHUU
3HAHUSIMU
yMeTh: OO6yuarommmiicst OOyJarormmiics O6yuarommiics | OOyuaromuiics
BBISIBIISITH JIEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET




CYIIHOCTh MOJIHOE HETOJIHOE YaCTUYHOE MOJIHOE
XUMHUYECKUX OTCYTCTBHE WM | COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
npobiem, HEIOCTaTOYHOE | TpeOOBaHUIM TpeOOBaHUAM TpeGOBaHUAM
BO3HUKAIOIIUX | COOTBETCTBUE YMEHHI YMEHUU YMEHHI
B X0JIe TpeOoBaHUSIM BBISIBIISITH BBISIBIISITH BBISIBIISIT
npodeccronan | yMeHui CYIIIHOCTh CYIIIHOCTh CYIIIHOCTh
BHOM BBISIBIISITH XUMHUYECKHX XUMHYECKUX XUMHYECKUX
JeATETbHOCTH, | CYITHOCTD mpo0Jem, mpo0Jem, mpo0Jem,
MIPUMECHSITh XUMHYECKUX BO3HMKAIOIIMX B | BO3HUKAIONIMX B | BOBHUKAIOIIUX B
TUTSL X npobiieM, xoJe xoJie xoJe
penieHus BO3HUKAIOIINX B | TPOPECCHOHAND | MPOPECCHOHANb | MPOPECCHOHATBHO
HU3BECTHEIE X0me HOU HOU U IeATEIbHOCTH,
METO/IbI npodeccHoHaNbH | AeATeIHLHOCTH, NeSTeNbHOCTH, MPUMEHSATD I UX
JKCIIEpUMEHTa | O NPUMEHATD JUISL | IPUMEHATH U1 | PELeHUs
JTBHBIX JIESITEIbHOCTH, WX peIIeHus UX pelIeHUs W3BECTHBIE METO/IbI
XUMHUYECKUX MPUMEHATD JUI | U3BECTHBIE U3BECTHBIE AKCIIEPUMEHTAIbH
HCCIEAOBaHUMN | MX PEIICHUS METO/IbI METO/IbI BIX XUMUYECKUX
M3BECTHBIE AKCIIEPUMEHTaNb | HKCIIEPUMEHTANb | UCCIIEOBAHUMA
METO/bI HBIX HBIX
AKCIEPUMEHTANb | XUMUYECKUX XUMHUYECKUX
HBIX XUMHYECKUX | UCCICIOBAaHUMI HUCCIeI0BaHUN
HCCIIEIOBAHU I Homyckatotcst Jonyckarores
3HAYUTEIIbHBIC HE3HAYUTEIbHbIE
OIINOKHU, OIIIMOKH,
TIPOSIBIISIETCS HETOYHOCTH,
HEJOCTAaTOYHOCT | 3aTPyIHEHHUS.
b YMEHHII.
BJIA/I€Th: OO6yuarommmiicst OOyuarommmiics O6yuarommiics | OOyuaromuics
METOIMKAMU JIEMOHCTPHUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
IPOBCACHUSA MOJIHOE HETIOJIHOE YacTUYHOE MOJIHOE
OKCHCPUMCHTA | oreyTeTBHE MJIM | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHE
JIBHBIX HEJOCTaTOYHOE | TpeOOBaHUAM TpeOoBaHUSM TpeOOBaHUSIM
XUMHYECKHX
uccnenopanuii | COOTBETCTBHE BIIAZICHUE BIIQJICHUE BIIAZICHUE
TpeOoBaHUSIM METOJIMKaMU METOIUKaMu METOIUKaMHU
BIIAJICHUE MIPOBEICHHUS MIPOBEACHUS MIPOBEICHHUS
METOIUKaMHU AKCIIEPUMEHTANb | AKCIIEPUMEHTANb | SKCIIEPUMEHTAIbH
MIPOBECHUS HBIX HBIX BIX XUMUYECKUX
AKCIIEPUMEHTANb | XUMUYECKUX XUMHYECKUX UCCIIeTOBaHHHA.
HBIX XUMUYECKUX | UCCIIECAOBAHUM. UCCIIeTOBaHUIA.
UCCIIEA0BAHUN Jomyckarores Jomyckarorcs
3HAYUTEIbHBIC HE3HAYUTENbHbIC
OIIINOKH, OIIIMOKH,
MPOSIBIISIETCS HETOYHOCTH,
HEJIOCTATOYHOCT | 3aTPYJHEHUSI.
b BJIaJICHUS.

[ITkaypl OLIEHUBAHUSA PE3YJIBTATOB IPOMEKYTOUYHOM aTTECTALUHA U UX ONTUCAHUE:!




Dopma npomercymouHoi ammecmayuu: IK3aMeH.

[IpomexxyTouHast arrectauus oOywaromuxcs B (opMe SK3aMeHa IMPOBOJIUTCS IO

pe3yJbTaTaM BBIMOJHEHUS] BCEX BHJIOB Y4EOHOW pabOThI, MPEAYCMOTPEHHBIX YUEOHBIM
IJIAaHOM [0 JIAaHHOW JUCIHUIUIMHE (MOJIYJI0), MPU D3TOM YUUTHIBAKOTCS PE3YJIbTaThI
TEKYIIEr0 KOHTPOJI yCIEBAEMOCTH B TeueHHE cemecTpa. OLeHKa CTENEeHU TOCTUKEHUS
OOy4YalOMIMMHUCS TUIAHUPYEMBIX pe3yJbTaTOB OOYYEeHHS MO0 JUCHUIUIMHE (MOJYIIIO)
MIPOBOJUTCSL TIPETOJaBaTeIeM, BEAYIIUM 3aHATUS MO JUCHUIUIMHE (MOIYJI0) METOJIOM
AKCHEpTHOM oneHKH. 1o uToram mpomMexKyTOuHOM aTTECTALUU 0 TUCIUIUIMHE (MOYJIIO)
BBICTABJISIETCS  OLIEHKA  «OTIIMYHO»,  «XOpPOLIO»,  «YIOBJIETBOPUTEIIBHO» WU
«HEYHOBJIETBOPUTEIBHO.
K mpoMexxyTouHOU aTTecTanuu J0IMyCKATCA TOJBKO CTYICHTHI, BBIITOJIHUBIINE BCE BUBI
y4eOHOUM paboThl, MPEeIyCMOTPEHHbIE padoveil MporpamMmoil Mo AUCHUIUIMHE «XUMUSDH
(mocelnieHne MPAKTUYECKUX 3aHATHUM, BBIMOJHWIM JIAOOPATOPHBIX PadOT, BHIMOJIHWIH
KOHTPOJIbHBIX padoT).

IIxana ouyenusanusn Onucanue

Buvinonnenvt 6ce 6udvi  yuebHot pabomsei, npedycMompeHHble
yuebnvim nnanom. Cmyoenm OeMOHCmMpupyem COOmeemcmeue
SHAHUL, YMEHUll, HABbIKO8 NPUBCOCHHbIM 8 MAOIUYAX noKasamerell,
0 onepupyem npuooOpemeHHbIMU 3HAHUAMU, VYMEHUAMY, HAGLIKAMU,
PIIO NPpUMEHsAem Ux 6 CUMyayusx noguliueHHoU croxchocmu. Ilpu smom
Mmozym Obimb 0ONYujeHvl He3Hauumenbhvle OWUOKU, HeMmOYHOCMU,
3ampyoHeHusl npu aHATUMUYECKUX ONepayusx, nepeLoce 3Hauutl u

yMeHMI/Vl Ha Hoeble, HecmaH()apmele cumyayuu.

Buinonnenvr  6ce  6uovt  yuebHnou pabomwvi, npedycMompeHHvle
yueOHvim  naanom.  CmydeHm — 0eMOHCmMpupyem  HenojaHoe,
Xopowo NPAsuUIbHOe  COOMEEMCMEUe  3HAHUL,  YMEHUll,  HABbIKOG
npugedeHHbiM 8 mabiuyax noxazameinetl, 6o eciu npu 3Mom OblLiu
oonyuenvl 2-3 HecyujecmeenHble OUUOKU.

Buinonnenvr  6ce  6uovt  yuebHnout pabomwvi, npedycmMompeHHvle
yueonuvim naanom. Cmyoenm OeMOHCmMpUpyem Ccoomeemcmeue
Yooenemeopumenvro | 3nanuil, 8 KOMOpPoM oceeujeHa OCHOBHAS, Haubolee 8AXNCHAS YACTb
Mamepuand, Ho npu SMoM OONYWeHa 0OHA 3HAYUMENbHAs OWUOKa
UU HEMOUYHOCHb.

Heyoosnemeopumenvn | He 6vinonnen oounm unu 6onee 6udog yuebHou pabomul,

0 npeodyCMOmMpPeHHbIX YyueOnuvim nianom. CmyoeHm OemoHcmpupyem
HeNnoiHoe coomeemcmeue 3HAHUL, YMeHUll, HA8bIKO8 NPUBEOEHHbIM
6 mabauyax noxazameetl, OONYCKAIOMCs 3HAYUMENbHbIE OUUOKU,
NPOAGIAEMC OMCYMCMeUe 3HAHUL, YMEeHUll, HABbLIKO8 NO POy




nOKas'amereﬁ, cmyc)eHm ucnsinivleaen 3HavunieslbHvle 3ampy0HeHuﬂ
npu onepuposearuu 3HAHUAMU U YMERUAMU Npu ux neperHoce Ha
Hoeble cumyayuu.

@oHAbI OLEHOYHBIX CPEACTB MpeaCcTaBJeHbl B nNpuioxkeHuu 1 K padouei

nporpamMme.
PazpaboTunk gouent kadenpsl Xumbuorex, K.x.H., TOICHT /KyckoB A.H./
W.o. 3aBenymero kad. XumbruoTex H.E. Hukonaiikuna

PykoBonurens POII A H, 3aines



K paboueii mporpamMme

MMHMCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHHMS POCCUIMCKON OEAEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIBHOE YUPEXKIEHUE BBICIIEI'O OBPA30OBAHM A

«MOCKOBCKHMH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKWM IMOJIUTEX)

Hanpasnenue noarorosku: 08.03.01 CTPOUTEJIbLCTBO
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Cocrasg: 1. [Tactiopt ¢oHIa OLIEHOYHBIX CPEACTB
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CocTaBuTeIu:

JHouent kadenpsl XumbuoTtex,

K.X.H. /A.H. Kyckos/

Mocksa, 2020 rop,



Tab6muna 1
NOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUA

XUMUSA

®I'0C BO 08.03.01 «CTpouTesibCcTBO»

B Iponecce OCBOCHUA ,HaHHOﬁ AUCHUIUINHBI CTYICHT (I)opMpreT U JEMOHCTPUPYCT CICAYIOIINC HpO(l)eCCPIOHaJIbeIe KOMIICTCHIIUN

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJorust dopma CreneHn ypoBHeil 0OCBOCHUSI KOMIIETCHIM I
HUH- | ®OPMYJIUPOB- (¢popMupoBaH | OLIECHOYHOTIO
JEKC KA us cpeacrBa**
KOMIIeTeHIIH
i
OIIK-1 [cmocoO6HOCTB 3HATD: JTeKIUA, YO, ba30Bblil ypOBEHb:

MCII0JIb30BATh 3HATH 6230BBIE OCHOBHI XuMuH u/camoctostens |K/P, BOCIPOU3BOJICTBO MOJMyUYEHHBIX 3HAHUI B
OCHOBHBIE 3aKOHBI OCHOBHbIE METOIBI MPoBeieHus 137 pabora, T, XO0J1€ TEKYILETO KOHTPOIL
€CTECTBEHHOHAYYHbBIX S — maboparopuas |[PT [loBbIlIEeHHBIH YPOBEHD:
TUCITUTITNH B pabota MPaKTUYECKOE MPUMEHEHHUE MOTYYEHHBIX
podeccnoHanbHOM YMETh: 3HaHUH B MIpOLECCe MOATOTOBKH K
NEATENLHOCTH, BBIABJIATE CYITHOCTE XUMHUYICCKHX MPAKTHYECKUM 3aHITHSIM

I'IpO6J'IeM, BO3HHUKAIOIINX B XOJ€

[IPUMEHSITh METOJIbI
MpoQeCCHOHATIEHOMN JCSATEIBHOCTH,

MaTEeMAaTHYECKOTO
AHAIM3a U [IPUMEHSATD JUIsl UX PEILICHUS
MaTeMaTHIeCKOTO V3BECTHBIE METO/BI
(KOMITBIOTEPHOTO) DKCIIEPUMEHTAJIbHBIX XUMUYECKUX
MOJICTHPOBAHMS, MCCIICIOBaHUN

TEOPETHUUECKOTO U BJIA/1ETh:

DKCIIEPHUMECHTAJILHOT'O MCTOAUKaMK TPOBEICHUA
HCCIeI0BaHus JKCIIEPUMEHTAIbHBIX

XUMHUYECKHUX UCCIEIOBAHUN

**. CoxparieHus: popM OLIEHOYHBIX CPE/ICTB CM. B puiiokenun 2 k PIT.



[Ipunoxenune 2
K paboueif mporpamme

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIIJIMHE «XHMHSD)

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO Kpatkas xapakrepucThKa OleHOYHOTO OLEHOUYHOTO CPEJICTBA B
OoC cpeacTBa CpeacTsa ®0C
CpeAcTBO TPOBEPKU YMEHUU MPUMEHSTh
KonTponbnas pabota pea POBEp Y P KoMIIeKT KOHTPOJIBHBIX
1 MOJly4YeHHBbIE 3HAHUS JUIsl pElICHUs 3aaady .
(K/P) 3a/IaHUM 0 BapUaHTaM
ONPEJICIICHHOTO THUIA M0 TEME WU pa3/eny
JInmakTuaeckui KOMILJIEKC,
MpeIHa3HAYeHHBIH 11 CaMOCTOSITENbHOMN
Pabouas rerpaan o o
2 (PT) paboTel oOywaromierocss W mo3Bossromui | OOpasen padboueit Terpaau
OIICHUBATh YPOBEHb YCBOCHUS UM Y4eOHOTO
MaTepHuaa.
CpencTBO KOHTPOJIA, OpPraHM30BaHHOE Kak
crienMaigpHas ~ Oecema  MeIaroruyecKoro
YcTHbIM onipoc  [pabOTHMKa ¢ OOyyarolMMCSi Ha  TEMBl, Bonpocsl no
3 cobecelOBaHUE, [CBSI3aHHBIC C WM3Y4aeMOW IUCIMILIMHON, H TeMam/pasaenam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JTUCIUILITUHBI
00ydJaromerocs 1mo OnpeeIeHHOMY pa3zieny,
TemMe, mpoOIemMe U T.1.
CucreMa CTaHIAPTH3UPOBAHHBIX 3aJ[aHUM,
Tect MO3BOJISIOIIAS aBTOMAaTU3UPOBATh .
4 9 DoHa TeCTOBBIX 3agaHUN
(T) MpOLEAYpPY H3MEpPEHUs YpOBHSA 3HAHUU H
MEHHUI 00y4aroIerocs.

TunoBbie KOHTPOJIbHBIC 3a1aHUsl, KOHTPOJIbHBIC BOIIPOCHI WJ/IM MHbBIC MaTE€pUuaJbl, H606XOL[I/IM]>IC
AJIs1 OHEHKH 3HaHHﬁ, yMeHHﬁ, HABBIKOB U ONIBITA AC€ATC/IbHOCTH, XaPAKTCPUIYIOIIHUX ITAIIbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEHIINIi B nmpouecce 0CBOCHUA TUCHHUIIIMHBI

KonTpoJbHbIe padoTsl

Bapuant Nel
1. Kakue coenuHeHus HasbiBatoTcsa okcuaamu? Kakue ns npuBeneHHbix okcuaoB FexOs, CrOs,
NO2, P20s, MnO, MnO; sBnsifoTcst KUCTOTHRIMU? Hanummmre ypaBHEHHUS peakiuii B3aHMO/ICH-
CTBUS KHCJIOTHBIX OKCHJIOB CO IIEI0YaMHU.
2. Hanuuure ypaBHEHUs peakUUi, ¢ MOMOILBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIIEAYIOLIHE
IIpeBpaLICHUSI:

t%.c
Fe—Fe)03+HCl —7—Fe(OH); — ?—Fea(S04)s.
3. Hanummre ypaBHEeHHS peakiuil B3aMMOJIEHCTBHS THIPOKCHIA KalbIMs C CEPHOM KHCIOTOH,
MPHUBOIAIINX K 00pa30BaHUIO CpeHeH, KHCI0i U OCHOBHOH coJieli. Ha3oBuTe mosydeHHBIE CO-
JH.



Bapuanr 2
1. Mcxonas U3 NONOKEHUs 3IEMEHTOB B MEPUOJIMYECKOM cUCcTeMe, JailTe XapaKTepUCTHKY aTo-
MOB: a) cepsl; 0) Maprasua.
2. CocraBbTe GOPMYJIBI OKCHIOB U THIPOKCHIOB 3JIEMEHTOB BTOPOIO MEPHO/IA, OTBEYAIOLIHX UX
BBICHICH CTEMEHH OKHUCIEeHHA. Kak M3MeHsAETCS KHMCIOTHO-OCHOBHOM XapakTep 2THX COEIHHE-
HUN?
3. Maiite onpeleneHue MeKTpooTpuLaTebHOCTH. Kak H3MeHseTest 311eKTpOoOTPULIATEILHOCTD P-
anemenToB B VII-A noarpynmne? Kak usmenseTcs UX OKUCIUTENbHAs aKTUBHOCTE U MOYeMy?
4, HanumuTe >71eKTponnbie hopMyisl aroMoB Zn u Cl M cOOTBETCTBYIONMX HOHOB: Zn”", CI”
Bapuant 3
1. Mcnonb3ys cnpaBouHble JaHHbIE TAOIHUIBI, ONpeaeauTe n3o6apHblii Ternopoii s3¢pdext AH o5
XUMHYecKOoH peakuuu. CrenaiiTe BHIBOJ O BBIJCICHMH WIH IOIJIONICHUH TCIUIOTHI B IIpOLEcce
peakuuu. Onpenenure usmenenue >urporuu AS%og B X0/1€ XMMHYECKOH pPeakiMu, IIPOTEKAIO-
e MpH CTaHAAPTHBIX YCIOBUAX B MAECANLHOM ra3o00pa3HoM cocTossHUH. OObACHUTE 3HAK U3-
menenns AS’s B pesynbrare nammoi peakuuu. OnpenenuTe u3MeHeHHe sSHeprum I ubGoca
AG%o5 B X0/ XUMHYECKOIH peakLuy, UCIIOJIb3Ys clpaBoYHble JaHHble Tabuuubl Ne 5. [lo 3naky
m3MeHeHns sueprun ['n66ca AG'208 crienaiite BBIBOJ O BO3ZMOXKHOCTH CAMOTIPOM3BOJILHOTO MPO-
TEKaHHA.

B c
CILECTBO OCTOSIHHE AHO0 ke AG s ko S0, Tk
MOJb Mok MOJIb -+ Tpajayc
CHs r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
Bapuanr 4

1) HaNUIINTEe KUHETHYECKHE YPaBHEHHUS CKOPOCTEH NPsAMOil peakinu, 00paTHOM peakiMu U BbI-
paskeHHe KOHCTAHTHI PABHOBECHS,

2) ompenenuTe, B KaKyl CTOPOHY CMECTHUTCS XMMHUYECKOEC PABHOBCCHE IIPHU YBEIHMYCHHH KOH-
LEHTPALUH [IEPBOTO HCXOHOTO BEIIECTBA, MOBBIICHHH TEMIICPATYPhl U YBEJIHUCHHH JIABJICHHS.
1) 2COry+O2r)«>2CO2r) AH= -556,0 /I

2) Fe304xy+COry«=>3FeO ) +CO2(r) AH= 34,6 x/Ixx

Bapuanr 5
1. Beraucinure maccy BaCl-2H>O, HeoOxoaumyro aiust npurotoienus S00r pacteopa ¢ macco-
Bo# poneit BaClx 5%.
2. Bolumncnute 0o6bem pacTBopa ruapokcuaa HaTpus p=1,41r/em’® (38%), HeoOXOaMMBIHA s
[IPUTOTOBJIEHUS 2Kl MOKOLLErO pacTBopa ¢ MaccoBoil noseil NaOH 10%.
3. Beruucaure maccy K2COs, HeoOxoaumyto s npurotosienus 100ma 0,1M pactropa.
4. Jlna mpuroBnenus antudpusza K Sn Bojasl mpubGaBmim 21 atmioBoro crmpra C>HsOH
p=0,8r/cm’. BbluuciIuTe TEMIIEpATYpy 3aMep3aHus aHTH(PHU3a.

Bapuant Ne6

1. Hanuiuure ypaBHEHHs AMCCOLMALUM cieayroIux aiekrponutos: a) H3PO4; 6) NH4OH; B)
CaClz; r) (CaOH)2SO04; 1) Ca(HCO3)..
2. JlonumunTe ypaBHEHHS PeaKiMii, COCTaBbTe K HUIM HOHHBIE YPaBHEHHUS:

a) CaCO3+HCIl— 0) CaCl+NazPOs—
3. K pacTBOpy YKCYCHOH KHCIIOTHI NMpHOaBWIIM aueraT HaTpua. B Kakylo CTOpOHY cMecTHTCs
pPaBHOBECHE MCCOIMAIUU YKCYCHOU KHCIOTHI?
4. BbIYMCIIUTE PABHOBECHYIO KOHIIEHTPALMKO HOHOB H' B pacTBOpe YKCYCHOM KHCIOTBI C KOH-
nientpanueit 0,1 Monw/n (cTenens quccornmanuu paeHa 0,13).



TecToBbIC 3a1aHUA

3AJTAHHUE 1. (BeiOepuTe BapHaHThl OTBETOB COIVIACHO TEKCTY 3a1aHN)
1. [IpocTele BelecTBa

-! IOJIMATHIIEH

+: rpadur

+: Genbrit pochop

-1 aMMHaK

2. MonsapHslii 00bEM rasza usmepsercs B

-1 MOJIb

+: 1/mMoub

+: M3/kMONB

-1 MOJIb/IT

3. Macca 0/1HOi a.e.M. paBHa

= 1r

+: 1,66%10-24 r

-1 1,66%10-24 kr

+: 1,66%10-27xr

4. Moup 1100010 Ta3a MpH H.y. 3aHUMaeT 00beM 22,4 11 -
CIIEJICTBHE

-1 3aKOHA COXPAHEHMS MacChl BEUIECTBA

-1 3aKOHA IIOCTOSHCTBA COCTaBa

+: 3akoHa ABOraapo

-1 3aKOHA KPaTHBIX OTHOIIEHUH

-: 3aKOHA YKBHBAJICHTOB

5. 1 mose AI(OH)3 neiitpanusyer ...... MOJIb COJISTHOM
KHCIIOTBI

-1

12
+:3
-4

. 1,5

6. Peakus mexxy NaOH + H3PO4 otHocuTes K peakuuu
: IPUCOE/IMHEHUS

: pa3iiokKeHHUs

+: HeWTpanu3aluu

- THIpaTaluu

-: 3aMeIIeHHSA

7. DKBUBAJIEHT — 3TO peajbHas WJIM YCIOBHASA YacTHIIA
BEIIECTBA, KOTOpas B IAHHOM KMCJIOTHO-OCHOBHOM
peakLK YKBUBAJIEHTHA OIHOMY KaTHOHY BOJAOPOJa HIIH
B JIAHHOM OKHUCIIMTEIbHO-BOCCTAHOBUTEIIBHON PEAKIIMU
OJTHOMY ......

- IO3UTPOHY

- IPOTOHY

+: DIIEKTPOHY

- KBapKy

-: HEHTPOHY



8. Maccy BeniecTBa, B35TOTO B KOJM4ecTse | MOJIb,
Ha3bIBAIOT ...... Maccoi

- CyMMapHO#

- QaTOMHOH

-1 DKBUBAJICHTHOMN

+: MOTAPHOH

- MOJIEKYIIIPHOH

9. [IpocToe BelecTBO (B OTJIIMYKE OT CIOKHOTO) — 3TO
+: 030H

-1 (peHON

-: coza

-; METaHOII

+: rpadur

10. HanOounbuuii paguyc atroMa HMeeT

=K

-2 Na

-: Li

+: Rb

--H

11. DnemMeHT TpeTbero nepuoa. .. MMeeT BhICLIYIO
CTETeHb OKUCIICHHS +4

: hochop

-1 CKaHauH

-: TUTaH

+: KpeMHUI

-! QJIIOMUHUH

12. DnekTpoHHy0 KoHpuUrypauur 1s22s22p63s23p5 umeer
aToM

-: docdopa

+: XJjIopa

-: Opoma

-: ropa

-: a30Ta

13. CreneHn OKMCIIEHHS aTOMa XpoMa B
COEIMHEHUH. .. paBHA +3

-: CrO

+: Cr203

-: CrO3

- H2CrO4

-: Cr(OH)2

14. DnexTponHas KOHGUrypar s BHEIIHETO
IHEPreTH4ecKoro ypoBHs atoMa (ocdopa
+2 382303

-1 ...3s23p5

-1 ...4s24p3

= el 2P

-1 ...4824p5



BOITPOCHI K 3AYETY

1. CrexuoMeTpryecKne 3aKOHBI: 3aKOH COXPAHEHHMs MAacChl, 3aKOH IOCTOSHCTBa cocTaBa. Mx
pOJIb B XUMUH U COBpEMEHHas TPaKTOBKa. ['a30BbIe 3aKOHBI: 3aKOH ABOraJipo, ypaBHeHue Menaeneena-
Knaneiipona.

2. Ilepuogmueckmii 3akoH u Ilepuoamueckas cucrema JI. 1. MenneneeBa. ®usnyeckoe
000CHOBaHHME NEPUOAMYECKOTO 3aKOHAa M €ro coBpeMeHHass (QopMyJIupoBKa. «lauHHAs» U
«KOpOTKas» (opmbl meproanyeckor Tabmuipl. Kiaccudukanus XMMAYECKUX 3JIEMEHTOB.

3. KBaHTOBOE oOmNHMCAaHWE CTPOCHHS aroMa. ATOMHBIE OpOMTATM W KBAHTOBBIE YHCIIA.
['paduueckoe npencTaBieHHe aTOMHbIX opOutanedt. [lopsnok 3amosHEeHHs aTOMHBIX OpOuTaneil B
MHOT03JIEKTPOHHBIX aTOMax.

4. Ilepumogmueckass cucrema snemeHToB JI. M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOICTB  aroMoB  (paaMyc  aroma,  SHEprusi  HMOHH3ALMH,  CPOACTBO K DJIEKTPOHY,
3JIEKTPOOTPULIATENILHOCTh). DHEPreTHYecKue JuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

5. OOpa3oBaHuEe XUMHUECKOW CBSA3HM, €€ XapaKTePUCTUKU: HHEPTusi, AJIHHA, MOJISIPHOCTb.
ITepexpeiBanue AQO. CBsa3u 6- u m-thna. OnucaHWe KOBAJIEHTHOM XUMHYECKOM CBSI3U METOAOM
MOJICKYJISIPHBIX opOuTaneil Ha npumepe Mosekyisl Ho.

6. DOneprernueckue auarpaMMbl MO JBYXaTOMHBIX MOJIEKYJ W HOHOB, OOpa30BaHHBIX
snemenTtamu 1-ro nepuoga (H,", H,, Ho', He,"). KpatHocTh 1 dHEprus cBsi3u.

7. Oueprerndeckue nuarpaMMmbl MO IBYXaTOMHBIX TOMOSIAEPHBIX MOJIEKYJ 2 MEpUOJA.
3aKOHOMEPHOCTH B U3MEHEHUH MX CBOMCTB (IJIMHA CBSA3H, SHEPTUS CBSI3U, MAarHUTHBIE CBOMCTBA)

8. Ilpencka3aHue reoMeTpUYECKOr0 CTPOEHUS MOJIEKYJ] METOJIOM OTTAJIKUBAHHS JIEKTPOHHBIX
nap (mMeroxa I'miecnu) U METOI0OM BaJIeHTHBIX cBs3el. ['eomerpus monekyn BeCl, , BF; , CHs , NH; u
HzO.

9. BemecTBa ¢ MOJEKYJISIPHON CTPYKTYpO# (mpuMephl). MeXMOIEKYJISIPHBIE B3aMMOICHCTBHSL.
Cuniel Ban-nep-Baanbsca (Tpu cocraBisromux). Bomopomnast cBsizb. OcobeHHOCTH (HTOPOBOAOPOIA,
BOJIbl 1 aMMHaKa, 00YCIIOBJIEHHBIE BOJIOPOIHBIMU CBSI3SIMH.

10. TloHATMe O 30HHOM CTPOEHMHM TBEpPAOro Tena. MeTauibl, NOJYNPOBOJHUKUA U
TURJIEKTPUKU (Ha TpUMEpe MPOCThIX BeEUIeCTB, 00pa3oBaHHBIX anieMeHTamu I[VA rpynmei). OOmue
¢uznyecKkue CBOMCTBa METAIIIOB (JIEKTPONPOBOIHOCTD U TEIIONPOBOIHOCTD).

11. OcHOBHbIE TOHATUS U OMNPEAENICHUS TEPMOAMHAMUKH. DHTAJBIUS CUCTEMbl. DHTAJbIHS
XMMHMUYECKON peakiuu. OKCIEPUMEHTAIBHOE ONPEAEICHUE IHTAIBINN PEAKIUY (HAa IPUMEPE peaKLuu
HeNTpanu3anum).

12. 3axon I'ecca. CnenctBus u3 3akoHa ['ecca. CrocoObl pacdera SHTAIBIUN peakUuil
HCIIOJIb30BAaHUEM 3aKOHa ['ecca (Ha KOHKPETHBIX IIPUMEpax).

13.  DOwuranbnus obpazoBaHus BemiecTBa. CTaHIApTHOE COCTOSHUE 3JIEMEHTAa M BEIIECTBA.
Pacuer sHTanmbnMii peakuuil MO CTaHAAPTHBIM SHTAIBNHUAM OOpPa30BaHMS BEILECTB (Ha KOHKPETHOM
npumepe).

14. CaMoOnpon3BOJIBHBIE U HECAMOINPOM3BOJIbBHBIE HIpolecChl (IpuMepsl). Makpo- u
MHUKPOCOCTOSIHUSI CUCTEeMBI. TepMoanHaMUUyecKasi BEpPOSTHOCTb M 3HTpomnus. Bo3pactanue sHTponuu
KaK JIBWKYILasl CUJIa CaMOIIPOM3BOJIBHOTO MpoIiecca.

15. Outponms BemiecTBa. 3aBUCHMMOCTb S3HTPONMH BELIECTBA OT TEMIEpaTyphl, oObeMma,
arperaTHOro COCTOSIHMSA. DHTponust oOpa3oBaHMs BemiecTBa. llporecchl, cOnmpoBOXAaroLIHeECcs
YBEJIMYEHUEM U YMEHBIIEHUEM SHTPONUU (IPUMEPBHI).



16. Durpomnus BemiecTBa. ODHTpONMs XUMHUYecKodl peakuuu. CrnocoObl pacueTa SHTPONHU
XUMUYECKON peakiuy (Ha KOHKPETHBIX MpUMepax).

17. Dueprust ['m66ca. Cranmapraas >Heprus [m66ca oOpa3oBanus BemiectBa. CTaHmapTHAS
sHeprus [mbbca xummueckoir peakmuu. CrocoObl pacueta CcTaHAApTHOM SHeprum [ mdb6ca
XUMHUUYECKON peakluy (Ha KOHKPETHOM MPUMEDE).

18. 3aBucumocth 3Heprun ['mb0Oca XMMHUECKON peakiuu OT TeMmIepaTyphl (SHTAIBIUWHBIN U
SHTPONUIHBIHN (pakTopk! mporecca). Dueprus ' ndboca u caMonpon3BOIBLHOCTH MPOLECCA.

19. Cxopocth xuMmHuueckor peakmuu. CpemHssi W HMCTUHHAs CKOPOCTh. MeTobl
AKCIEPUMEHTAIBHOIO ONPEIEIIEHUSI CKOPOCTH XUMUYECKUX PeaKuil (KOHKpeTHbIN npumMep). I[Ipocteie
U CJIOXHBIE peakiuu. OCOOEHHOCTH TeTEPOTCHHBIX MIPOLIECCOB.

20. 3aBHCHMOCTb CKOPOCTH XUMHYECKONH pEaKIuu OT KOoHUeHTpauuu. OCHOBHOH 3aKOH
XUMHMUYECKON KHHETUKH. KuHeTnueckoe ypaBHEHHE M NOPSAAOK pPEAKIUH. OKCIEPUMEHTAJIbHOE
olpeieNIeHUe MOPSAIKa peaKuK (KOHKPETHBIN puMep).

21. BuusHue TemmepaTypbsl Ha CKOPOCTh XMMHUYECKOH peakuuu. [lpwawabl BausHUS (HOIS
AaKTUBHBIX MOJIEKYT U pacnpeaeneHue bonbiiMana). YpaBHeHue AppeHuyca. DJHepreTudeckuii mpohuib
XUMHUYECKON peakiuu. DKCIEPUMEHTAIBHOE ONPEACICHUE YHEPTUM AKTUBALMKM XUMUYECKOW PEaKIMU
(KOHKPETHBIN IpUMeED ).

22. Karanuz. BnusHue xatanus3atopa Ha CKOPOCTh XUMUYECKOW peakiuu. [I[puduHbI BIAUSHHUS.
['oMoreHHbIl U reTeporeHHblil kKatanui. [Ipumepsl NpakTUYECKOro MCMIONb30BaHUS KaTalu3aToOpOB
JUTSL UI3MEHEHUS CKOPOCTHU peakiuu. HruOupoBaHue peaxiiuii.

23. XHWMHUYECKOE paBHOBECHE. YCIOBHS XMMHUYECKOro paBHOBecusi. KoHCTaHTa paBHOBECHS
XUMHUYECKON peakiuu. TepMOAMHAMUYECKUI BBIBOJI KOHCTAHTHI PABHOBECHSI.

24. OO6parumble xuMudeckue peakiuu. CKOpPOCTh O0OpaTUMBIX XHMHUYECKHUX PEaKIHil.
Kunernyeckoe omnucaHue XUMHUYECKOTO paBHOBECHS (CBSI3b KOHCTAHTHI PAaBHOBECHS PEaKLUU C
KOHCTAHTaMU CKOPOCTEH MPSIMOTO B OOPATHOTO MPOIIECCOB).

25. CMelleHue XMMHUYECKOTO PAaBHOBECHS] NMPU WM3MEHEHHM BHEIIHUX YycioBHil. [Ipunuun Jle
[[TaTenbe: TepMOAUHAMUYECKOE U KHHETHUECKOE 0OOCHOBAHUE.

BOITPOCHI K OK3AMEHY

1. PactBoprl. Knaccudukanusi pacTBOPOB MO CTETICHH JTUCIIEPCHOCTH. MECTO pacTBOPOB Cpeau
JpyTuX JUCIEPCHBIX cHUcTeM. PacTBopumocTh TBepAbIX BemiectB B Boae. Koadduuumenrt
pactBopuMocTH. HachllieHHbIE, HEHACHIIIEHHbIE U MepEeChIIEHHbIE PACTBOPHIL. TeroBbie 3 PeKTsl mpu
PacTBOPEHHH.

2. PactBopbl. CriocoObl KOJIMYECTBEHHOI'O BHIPAYKEHUS COCTaBa pacTBOpoB. MaccoBast, 00beMHas
U MoJpHas Aonu. MaccoBasi, MOJsIpHass M HOpMaslbHas KOHIEHTpauuu. MomsuieHocTh. Ilepexon ot
OJIHOTO cIioco0a KOJMYECTBEHHOTO BBIPAXKEHHUS COCTaBa pacTBopa K napyromy. Halitu maccoyto,
MOJIIPHYIO UM HOPMAJIbHYIO KOHIIGHTpAaI[MM pacTBOpa XJOpHAAa Kajblus ¢ MaccoBod poineit 20%.
[TnotHOCTH pacTBOpa 1,2 r/em’.

3. PacTBOpBI HEANEKTPOJIUTOB. [[aBiieHNE HACBIIIEHHOrO I1apa PacTBOPUTENSA HAJ pacTBOPOM M
HaJ 4YMUCTBIM pacTBOpuTeneM. 3akoH Paynsa. Kak MoXHO paccuuTaTh IOBBIILIEHHE TEMIEPATYyphI
KUIIEHUS U TIOHMKEHHE TEMIIEPATypPbl 3aMep3aHMsl pacTBOpa IO CPAaBHEHMIO C pacTBOpUTENEM?



4. B 4yeM CcOCTOHMT CyIIHOCTH siBieHHEe ocMmoca? Kak omnpenenuTh BEIWYHMHY OCMOTHUYECKOIO
JIaBJICHUs B pacTBOpax HedsiekTpoiauToB? 3akoH Bau-I'odda.

5. Dnekrponutnyueckas auccouumanus. Jucconuanus ciaaObIX 3J€KTPOIUTOB KaK pPaBHOBECHBIM
npouecc. CTeneHb AWCCONMALMKA M KOHCTaHTa Juccouuanuu. DaxTophl, BIUSIOLUIME Ha MpoIlecce
quccouuanuu. 3akoH paszbasienust OcBanpaa. Kak Oyner BIMATH HAa COCTOSIHUE PABHOBECHS YKCYCHOM
KHCJIOThI BBEJICHUE B CUCTEMY alleTaTra HaTpus?

6. PactBOpBI 351€KTpOMTOB. [{ucconuanus cpeiHuX, KUCIbIX U OCHOBHBIX cojieil. Jucconuanus
KUCIOT U ocHoBaHuil. CryneHuaras auccornuanus. [IpuBeaure npumepsl. Mcnonp3oBaHue 3aKOHOB
Payns u Bant-T'odda ans onucanust CBOWCTB 37eKTPOIUTOB. M30ToOHNYEecKui K03 uiment.

7. Peaknum WOHHOTO OOMEHa B pacTBOpax DJIEKTPOJIUTOB. YCIOBHUS MPAKTUYECKOM
HEOOpaTMMOCTH TPOTEKAaHUS peakiuii HOHHOro oOMmeHa. Hanummre MOJEKyJspHble M HOHHO-
MOJIEKYJISIPHBIE YPABHEHUS peaKLuil, WIUTFOCTPUPYIOLIUX 3TH YCIOBHSL.

8. ManopacTBoprUMBIE IEKTPONIUTHL. PaBHOBECHE B cucTeMe ocalok — pactBop IIponsBenenue
pacTBOPUMOCTH. Y CIOBUs 00pa3oBaHUsI U PAacTBOPEHHUs ocaakoB. OOpa3oBaHHME OCATKOB U AJIEMEHTHI
KaueCTBEHHOI'O aHAJIN3A.

9. XKectkocTp Bonbl. BpemeHHass M NoOCTOSIHHAsl ’KECTKOCTb. METOIbl CHM)KEHHUS KECTKOCTH
BOJIBI.

10. DOnexrponuTnueckas auccouuanus Boabl. VMoHHOe mpousBeneHue BoIbl. BomopoaHslil
nokaszarens. [lkana BonopogHoro nokasarens. Konopumerpuueckue u MOTEHIUOMETPUIECKUE METOIBI
onpexaenenus pH cpeasl. UHaukaTopsel. MI3MeHeHre OKpacku MHAMKATOPOB B 3aBUCUMOCTH OT PEaKLIAU
CpeJbl.

11. I'maponus. I'mpponus conei. KonnuecTBeHHBIE XapaKTEPUCTHKM IpoLEecca THAPOJIH3A.
Crenenp THUIpONM3a M KOHCTaHTa rujaponu3a. CMelieHHe paBHOBECHsI Ipoliecca THIPOJIH3a.
HeoOpatumsblil rugponns. Hanummure B MOJEKYJISPHOM M HMOHHO-MOJIEKYJISIPHOM BHJE YpaBHEHUS
peakumii ruaponusa ciaeayromux coieid: FeCls, KsPOs, Na,SO4, AlS; . Ykaxure peakuuio cpenbl B
BOJHBIX PaCTBOpax 3TUX COJIEH.

12. OkuCAUTENBbHO-BOCCTAHOBUTENbHBIE peakiui. CTeneHb OKUCIeHUs AieMeHTa. OKucIuTenb
U BoccTaHOBUTeNb. IIpomeccsl oxkucieHus W BoccTaHOBieHHA. [lpuBenute npuUMepbl TUIHYHBIX
OKHUCJIUTEICH W BOCCTaHOBUTENEH. Kakue Mporecchl MPeICTaBIsSIOT COOOW MPOIECcChl OKUCICHHUS, a
KaKHe BOCCTAHOBJICHUS:

S?*->8S° Cr,0*> ->Cr” Mg’->Mg?  0,+2H,0->40H

13. Knaccudukanust OKHCIUTENbHO-BOCCTAHOBUTENbHBIX peakuui. I[lpuBenure mnpumepsl
peakuuil kaxjaoro tuma. CocTaBbT€ YpaBHEHHMsS COOTBETCTBYIOLIMX PEaKIMH C IOMOIIBIO METoJa
AJIEKTPOHHOTO OanaHca.

14. XapakTep B3aUMOAEWUCTBHUS METAUIOB C BOJAOW, pacTBOpaMH COJIEH, LIEIOYEH M KUCIOT.
Oco0eHHOCTH B3aMMOJICHCTBHS METAJUIOB C KOHIIEHTPUPOBAHHOM CEpHOW KHUCIOTOW W a30THOU
kucinoToi. Kak pearupyer jxene30 C CHIBHO pa30aBiIeHHOM, pa30aBlIeHHOW M KOHLEHTPUPOBAHHOU
a30THOM Kuca0ToM? CocTaBbTE ypaBHEHUS! COOTBETCTBYIOIINX PEAKLIUH.

15. BoO3HMKHOBEHHME CKayka IIOTCHIMaJa Ha TpaHUIE METAI-pacTBOpP COJIM MeTala.
CraHgapTHBIM 3JEKTPOAHBIA MOTEHLMAN. PsAa CTaHOApTHBIX 3JEKTPOHHBIX NOTEHIUAJIOB METAJIOB.
Kakue BBIBOABI MOYKHO CIEJIaTh UCXOMS U3 MOJIO0KEHUS METauIa B psay?

16. Bonopoasslii 351€KTpo. Y CTpOHCTBO U AIEKTPOAHBIE polecchl. CTaHIapTHBIN BOJIOPOIHBII
NIEKTPO. 3aBUCUMOCTb BEJIMYMHBI IOTEHIIMAJIa BOAOPOJHOTO 31eKTpoaa oT pH cpensr.



17. TanpBaHmuyeckue o3yieMeHTH. Kak MOYHO MPaKTHYECKH ONPENEIUTh 3JIEKTPOIHBIN
noTeHIman Meramuia? OT kakux (akTOPOB 3aBUCUT BEIUYHMHA AJICKTPOIHBIX MOTCHITMAIOB? Y paBHEHUE
Hepncra. YpaBuenue HepHera 11 METaNIMYECKUX JIEKTPOIOB IIPU CTAHAAPTHBIX YCIOBHSIX.

18. Tumsl  ranbBaHWMYECKUX  DJIEMEHTOB.  XHMHYECKHE,  KOHLEHTPAalUUMOHHBIE U
TepMorajibBaHnyeckue aeMeHTsl. D./1.C. ranpBaHndeckux 31eMeHToB. [IpuBennure npuMepsl. YKkaxuTe
IPOLECCHl, MPOTEKAIIIME Ha 3JEeKTpoaax, M paccuutaiite DC MeIHO-IIMHKOBOTO XHMHUYECKOTO
raJIbBAHUYECKOT'O 3JIEMEHTA.

19. OOGparumble ¥ HeoOpaTUMBbIE O3JIEKTPOAHBIE TMporecchl. OOpaTHMble W HEOOpaTHMEbIE
AJIEKTPOAbL. THIBI 00paTHUMBIX AIIEKTPoA0B. [IpuBenuTe npuMepsl.

20. Kopposuss wmeramnoB. Kiaccupukamusi KOPPO3HOHHBIX TPOLECCOB. XHUMHUYECKas U
aNeKTpoxuMudeckass kopposus. llpuBenurte npumepsl. MHUKpO - U MakpOrajabBaHUYECKHE DJIEMEHTHI.
[TpyunHBI 3JIEKTPOXUMHUYECKON M€TEPOr€HHOCTH NMOBEPXHOCTH MeTaia. Kakue mporeccsl MpoTeKaroT
IIPY KOPPO3UHU LIMHKA C IIPUMECSIMHU KEJIe3a B KUCIION cpene?

21. DOnekTponHbple TpOLECCHl INMPU KOpPpO3uu MeTaioB. KarTonHble peakuMM B KHCIBIX,
HEUTpaNbHBIX U LIEJTOYHBIX cpefax. Yem MoXeT ObITh BbI3BaHA 3JIEKTPOXUMMUYECKasi FeTepPOreHHOCTh
MIOBEPXHOCTU MeTaIa?

22. Ilonspu3anusa W Jenoaspu3anys MEKTponoB. Kak BIMAIOT 3TH IPOLECCHl HA KOPPO3HUIO
MeTaJIJI0B? B ueM COCTOUT CyIIHOCTh BOJOPOIHOM U KMCIOPOIHOM Nenosspu3anuu?

23. DNeKTpoJIn3 ¢ paCTBOPUMBIMU U HEPACTBOPUMBIMHU 3neKTpoaaMu. [Topsnok paspsaa HOHOB
Ha DJJIEKTpOoAax MpHu dnekTposnsde. 3akoHbl @Papagnes. IIpakThueckoe INpPUMEHEHHME IIPOLECCOB
AIIEKTPOJIN3A.

24. CnocoObl 3aIiuThl METAUIOB OT KOPpPO3UHM. MeTaJulMyeckhe KaTOAHbIE M AaHOJHBIE
nokpbITHs. PaccMoTpuTe Ha KakoM-IMOO NpuUMEpe MEXaHM3M 3allUTHOTO JIeHCTBUE aHOIHOIO
METAJIJIMYECKOTO MTOKPBITUS B KUCIION Cpele.

25. CpoocoObl 3allluThl METAJUIOB OT KOpPpO3UU. MeTamindeckue KaTOAHbIE U aHOJIHbIE
nokpeITHs. Kak mporekaer Koppo3uss MeTaula ¢ KaTOAHBIM METAJUIMYECKHM IIOKPBITHEM IIPH
HapyILIEHUH €ro HEeJIOCTHOCTH B BOJIHOM cpesie B MPUCYTCTBUM KUCIOpoaa?

26. CriocoOsI 3aMTHl METAUIOB OT KOppo3un. HemeTtammudeckne 3amuTHBIE TTOKPBITUS. Buabl
HEMETAJUIMYECKUX 3aIUTHBIX MOKPBITUI U UX IPUMEHEHHE.

27. CnocoObl 3allIUThl METAJIOB OT KOppo3uu. XuMudeckas oopadotka cpenpl. PerynupoBanue
pH, ynanenue xucinopona.

28. CrocoObl 3aluThl METAUIOB OT KOPPO3UHU. DJIEKTpoXUMHUUYecKas 3amuTa. [IpoTexTopHas
3alUTa U KaToJHasl 3alluTa.

29. OcobeHHocTH OpraHuueckux coenuHeHuil. Teopus xummueckoro crpoeHus. Mzomepus u
romonorus. Knaccugukanus, crpoeHre 1 HOMEHKIIATypa OpraHUnYEeCKUX COeTMHEHHH.

30. Kiaccuduxanus opraHi4ecKux peakluii Mo XapakTepy XMMUYECKOH CBSI3U. YTIIEBOAOPO/IbI:
aJIKaHbl, IUKJIOAIKaHbl, AJIKEHBI, AJIKUHBI, AJIKAJUEHBI, apOMaTHUECKUE COCIUHEHUS.

31. Ilpou3BoaHble YIIEBOAOPOAOB: TaJOr€HIPOU3BOAHBIE, CIUPTHI, AIBIETUIBl U KETOHBI,
(beHonbl, mpocThie 3(hUpbl, KAPOOHOBBIE KUCIOTHI, CIOKHBIE 3QUPHI, HUTPOCOSAUHEHHS, AaMHHBI.

32. MoHOMEpBI, OIUTOMEPHI W MOJKUMEpbl. MeToapl NOJIy4YeHHs NoauMmepoB. Peakuun
MOJIMMEPU3ALMH U NOJMKOHAeHcaunu. CTpOeHUe U CBOMCTBA MOJIMMEPOB.



1.

IIpumepsnl OnJieToB 1151 3a4UeTa

MUHUCTEPCTBO HAYKHU U BBICIIEIO OBPABOBAHUS POCCHUMCKOM ®EEPALINA
®EJIEPAJIHOE FOCY JIAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILIETO OBPA30BAHHS
«MOCKOBCKHU MOJUTEXHUYECKHW YHUBEPCUTET»
(MOCKOBCKHUM IMMOJINTEX)

HOLL «Xumbuorex» / Iucuumiuna «Xumus» / 2020/2020 y4yeOHbIH 1o/
buaer Ne 3

OCHOBHBIE TTOHSITUS ¥ OTIPEICIICHUS] TEPMOJUHAMUKUA. DHTAJIBIINS CUCTEMbI. DHTAJIBITHS
XUMHYECKON peakiuu. DKCIEPUMEHTATbHOE OMpeAeTiCHUE SHTATIBIINH PEAKIIUU (Ha IpUMepe
peaKuy HeuTpanu3aimm).

[IpenckazaHue reoMeTpuYECKOro CTPOCHUS MOJIEKYJT METOJIOM OTTAJIKUBAHUS JJIEKTPOHHBIX Map
(merox ['mnecnun) U MeTogoM BajeHTHBIX cBs3eil. ['eomerpus monekyn BeCl, , BF; , CHs , NH;
nu Hzo

CKOJIBKO TpaMMOB IIMHKA paCTBOPUIIOCH B COJISTHOM KUCIIOTE, €CIIM U3BECTHO, YTO B XOJI€ ATOU
peakuy Mpu HOPMAJIbHBIX YCIOBUSX BblAEIWIOCH 1,2 11 Bogopoaa.

Honent HOL] Xumbunorex, k.X.H., JOICHT /KyckoB A.H./

N.o. pyxoBogutens HOLL Xumbnorex, k.0.H., JOIIEHT /Topmna E.C./

VYTBepxnaeHo Ha 3acemanun . 201 1., mpoTokox Ne (coct. A.H. KyckoB)

1.

MUHHUCTEPCTBO HAYKH U BBICILIEIO OBPAZOBAHUS POCCUICKON OEJNEPALINN
DEJIEPAJIBHOE 'OCY AAPCTBEHHOE BIOJIPKETHOE OBPA30OBATEJIbHOE YUPEXIEHUE BBICILIEI'O OBPA30OBAHU S
«MOCKOBCKHUM MOJIMTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

HOILI «Xumbuorex» / Incunmiauna «Xumus» / 2020/2020 yyedoublii rojg
buser Ne 6

3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. CriocoObl pacueTa 3HTaJIbINI peakuuil ¢
HCIIOJIb30BaHUEM 3aK0oHa ['ecca (Ha KOHKPETHBIX MpUMepax).

Oneprerudeckue nuarpaMMbl MO 1BYyXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJ 2 eproja.
3aKOHOMEPHOCTH B U3MEHEHHH UX CBOWCTB (JJIMHA CBSI3U, DHEPTUS CBSI3U, MATHUTHbBIE
CBOWCTBA).

Bo ckonbpko pa3 ymensmmTcs ckopocth peakiun 2NO + O, = 2NO, npu pa3zdaBiIeHUU CMECH
pearupyromux ra3oB B 3 paza? CoctaBsTe (OpPMYITy ISl OTIPEIETICHUS KOHCTAHTHI PABHOBECHS
JTAaHHOM pEaKIUH.

Houent HOLl XumbnoTtex, K.X.H., IOLIEHT /KyckoB A.H./



U.o. pykoBoaurenss HOLL Xumbuorex, k.6.H., A0LEHT /Topmmna E.C./

YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. Kyckos) .
MUHUCTEPCTBO HAYKU U BBICIHIET'O OFPA3OBAHUSA POCCUMCKOU ®EAEPALIUU

®EJIEPAJIHOE FOCY JIAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILIETO OBPA30BAHIS
«MOCKOBCKHUM MOJUTEXHUYECKHW YHUBEPCUTET»
(MOCKOBCKHUM IMOJINTEX)

HOIL «Xumbunorex» / Incunmiaunna «Xumus» / 2020/2020 yyedoHnblii rog
buaer Ne 10

1. BnusHue TemnepaTypbl Ha CKOPOCTb XUMHUYECKON peakuuu. [IpuunHbl BIUsHUS (1015
AaKTUBHBIX MOJIEKYJ U pacnpezaeneHue bonpliMana). YpaBHeHne AppeHnyca. DHepreTu4ecKuil
npodHIIb XUMUYECKOHN peakiuy. DKCIepUMEHTAIbHOE ONPEICTICHUE YHEPTUU aKTUBALIUI
XUMHMUYECKOHN peakunu (KOHKPETHBIN pumep).

2. 3aBucHMOCTb 3Hepruu I mboca XMMUYECKON peakiiuy OT TeMIepaTypbl (SHTAIBIUHHBINA U
SHTPONUIHEIN (akTopsl mporecca). Dueprus ' mdboca u caMonpou3BOIBLHOCTH MPOIECCa.

3. CocraBbTe dIEKTPOHHYIO (pOpMyITy aToMa THTaHa ¥ MoHoB TuTana Ti*" u Ti*". K kakomy
AIIEKTPOHHOMY CEMENCTBY OTHOCUTCS TUTaH? [IpuBeanTe 31eKTpOHHbBIE aHAJIOTH THUTAHA.

Homnent HOL[ Xumbunorex, K.X.H., JOICHT /KyckoB A.H./
U.o. pykoBoaurens HOLL Xumbnorex, k.6.H., A0LEHT /Topmmna E.C./
YTBepxnaeHo Ha 3acemanuu . 201 1., mpoTokox Ne (coct. A.H. KyckoB)

MUHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPAROBAHUS POCCUNCKON DOEJJEPALIN
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIO/IPKETHOE OBPA3OBATEJIbHOE YUPEXIEHUE BBICILIEI'O OBPA30BAHUS
«MOCKOBCKHM NOJIMTEXHUYECKHNII YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

HOILI «Xumbunorex» / Incunmiuna «Xummus» / 2020/2020 yyedoHblii rog
Buaer Ne 12

1. O6patumble xuMudeckue peakuuu. CKOpoCTb OOpaTUMBIX XMMHYECKHX PEaKIUH.
Kunernueckoe ommcaHne XMMHYECKOTO pPaBHOBECHS (CBSA3b KOHCTAaHTHI PABHOBECHS PEaKIUH
C KOHCTaHTaMH CKOPOCTEW MPSIMOTo U 00pPaTHOTO MPOIIECCOB).

2. Dueprus ['m66ca. CranmaptHas 3Heprus [ m60ca obpazoBanus Bemecta. CtanmapTHas
sHeprus ['mb0ca xumuueckor peakmuu. CriocoObl pacueTra craHmapTHOU sHepruw [ mdoca
XUMUYECKON peaknuu (Ha KOHKPETHOM TIPUMEPE)

3. M3ob6paszute rpaduuecku ¢ mOMOIIbI0 MeToAa BaleHTHBIX cBsizell (BC) n 00bsiacHUTE MEXaHU3M
o6pazoBanus monekynsl SiF, u nona [SiFs]*. Ykaxkure THIBI 00pa3yrOMIMXCs XUMUYECKUX
CBSI3CH, UX KPaTHOCTh M MEXaHU3MBI UX 00pa30BaHUS



Honear HOL| Xumbuorex, K.X.H., IOIEHT /KyckoB A.H./

H.o. pykoBoautens HOLL Xumbuorex, k.6.H., JOLEHT /T'opuna E.C./

VYTBepKIeHO Ha 3aceJaHUH . .201 1., npoTokoma Ne (coct. A.H. KyckoB)
IIpuMepbI IK3aMeHAIIMOHHBIX OMJIETOB

MMHHUCTEPCTBO HAYKHM U BBICIIIET'O OBPA30OBAHHS POCCUMCKON OENEPAIIUN
OENIEPAJIBHOE 'OCYIAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE YUPEXIEHME BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKH! MOJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKMI MTOJIATEX)

HOILI «Xumbunorex» / Incunminuna «Xumus» / 2020/2020 yyedoHnblii rog
Buaer Ne 1

1. CrexnomeTpu4ecKue 3aKOHBI: 3aKOH COXPAHEHMsI MacChl, 3aKOH IOCTOSIHCTBA cocTaBa. Mx
POJIb B XMMHH U COBPEMEHHAsI TPAKTOBKA. ['a30BbIE 3aKOHBI: 3aKOH ABOIa/ipo, ypaBHEHUE
MenneneeBa-Knaneiipona.

2. KowmmekcHble coenuHeHusi (mpumepbl). OCHOBHbBIE MOHSTHS: KOMILIEKCOOOPa30BaTeb,
JMraHl, KOOpJUHAMOHHOE Yrcio. OOpa3oBaHMe KOMIUIEKCHBIX YACTHUI] B paCTBOPAX.
CryneHuaTble KOHCTaHTBI 00pPa30BaHMsI KOMITJIEKCHBIX YaCTUI M KOHCTAHTBI UX YCTOWYMBOCTH.

3. Hanwmmmre s5ekTpoHHYI0 (hopMyiy aToma cepbl. K kKakoMy 3J1eKTpOHHOMY CeMEHCTBY (THILY)
OTHOCHTCA cepa? YKaKHUTE BAICHTHBIE JJIEKTPOHBI, PACIIPEAEIINTE UX M0 SHEPTETUYECKUM
s4YeiikaM B HOPMaJIbHOM M BO30Y/IEHHBIX COCTOSTHUSAX.

Jouent HOL| Xumbuorex, K.X.H., TOIEHT /KyckoB A.H./
N.o. pykoBoaurenss HOLL Xumbnorex, k.6.H., A0LEHT /Topmmna E.C./
YTBepxnaeHo Ha 3aceqanun . 201 1., mpoTokomx Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHUS POCCUMCKOM OEJJEPALIMN
DEJIEPAJIBHOE 'OCY AAPCTBEHHOE BIO/IPKETHOE OBPA3OBATEJIbHOE YUPEX/IEHUE BBICILIEI'O OBPA30BAHUS
«MOCKOBCKH! MOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKMI MTOJIATEX)

HOILI «Xumbunorex» / Incunmiauna «Xumus» / 2020/2020 yyedoHublii rog
Bbujer Ne 4

1. XuMmuueckoe paBHOBecHE. Y CIOBHUS XMMHUECKOTO paBHOBecusi. KoHCTaHTa paBHOBECHS
XMMHYECKON peakiuu. TepMOIMHAMUYECKHI BBIBOJI KOHCTAHTHI PABHOBECHSI.

2. 3aBUCHUMOCTH 3JIEKTPOIHOTO MOTEHILMaJa OT YCJIOBUM MPOBEACHHS pEaKIUu. Y paBHEHUE
HepHcra.

3. Beruuciure: a) MacCOBYIO JIOJIFO PACTBOPEHHOTO BemiecTBa (®, %); 6) HopMmanbHOCTh (CH); B)
MoJisipHOCTh (CM); 1) MossuibHOCTB (Cm ); 1) TuTp (T) pactBopa H3PO4, nonyyennoro npu
pacteopenun 18 r H;PO4 B 282 cM® BOJIBI, €CIIM OTHOCUTENBHAS IUIOTHOCTD TIOJYYEHHOTO
pactBopa cocrasnser 1,031 r/cm’



Jouent HOL| Xumbuortex, K.X.H., TOLEHT /KyckoB A.H./

U.o. pykoBoaurens HOLL Xumbuorex, k.6.H., A0LUEHT /Topmmna E.C./

YTBepxnaeHo Ha 3acemanuu . 201 1., mpoTokox Ne (coct. A.H. Kyckos) .
MUHUCTEPCTBO HAVYKU U BBICIHET'O OBPA30OBAHUSA POCCHUUCKOU GEJEPALIMN

OENEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE YUPEXIEHME BBICILIEI'O OBPA3OBAHIA

«MOCKOBCKHNM NOJJUTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

HOILI «Xumbunorex» / Incummiunna «Xumus» / 2020/2020 yyedoHnblii rog
Buaer Ne 7

1. DuHTpomnus BemecTBa. 3aBUCUMOCTh SHTPOIUHU BEIIECTBA OT TEMIIEPATypPhl, 00beMa,
arperaTHOTO COCTOSIHUA. DHTpomnusi oOpa3zoBaHus BemiecTBa. [Iporeccsr,
COTPOBOKIAIOIINECS YBEIMUYECHHUEM U YMEHBIIIEHUEM YHTPOTHHU (TIPUMEPHI).

2. Ilepmonunueckas cuctema 3nemeHnToB [l. 1I. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOWCTB
aTOMOB (paJMyC aTtoma, SHEprus MOHU3AIUHU, CPOJCTBO K AJICKTPOHY,
AIEKTPOOTPHUIIATEIILHOCT). DHEPreTUUECKHE TrUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. B cucreme: A(r) +2B (r) < C(1)

PaBHOBECHBIE KOHIIEHTpaMu paBHbI (Mob/n): [A] = 0,6; [B] = 1,2; [C]=2,16.
Ornpenenure KOHCTAHTY PAaBHOBECHS PEAKLMU U UCXOJHbIE KOHIIEHTpaLMK BeniecTB A u B.

Jouent HOL| Xumbuortex, K.X.H., TOLEHT /KyckoB A.H./
U.o. pykoBoaurens HOLL Xumbuorex, k.6.H., A0LUEHT /Topmmna E.C./
YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUSI POCCUMCKOM OEJIEPALIMN
OENEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE YUPEXIEHME BBICILIEI'O OBPA3OBAHIA

«MOCKOBCKHNM NOJUTEXHUYECKHW YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

HOILI «Xumbunorex» / Incumminunna «Xumus» / 2020/2020 yyedoHnblii rog
bunaer Ne 17

1. CmelleHne XMMHUYECKOTO PAaBHOBECHS NPU M3MEHEHMM BHEIIHUX YycnoBuil. [Tpuniun Jle
[[TaTenbe: TepMOAUHAMUYECKOE U KHHETHYECKOE 0OOCHOBAHUE.

2. Tunponus kak mpuMmep NPOTOJUTHYECKOrO paBHOBecus. ['MIposnn3 KaTHOHA M aHHMOHA
(mpumepsl). [lonHbli (HeoOpaTUMBII) TUAPONIN3 (IPUMEPHI).

3. Peakuus ropeHHst *KHUIKOTO 3THIOBOIO CIIMPTA BBIPAXKAETCSI TEPMOXUMHUYECKUM YPaBHEHUEM:

C,HsOH(k) + O,(1) =2COx(1) + 3H,O(kx); AH=?

Beruucnute TerioBoi 3 QeKT peakuuu, eciu U3BECTHO, YTO TEIUIOThI 00pa30BaHus
C,HsOH(x), CO,(t) 1 H,O(3k) COOTBETCTBEHHO paBHBI, KJ[>k/Moub: -277,67; -393,51 u -285,84.

Houent HOLl XumbnoTtex, K.X.H., IOLIEHT /KyckoB A.H./



U.o. pykoBoaurenss HOLL Xumbuorex, k.6.H., A0LEHT /Topmmna E.C./

YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)



7. YueOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecneYeHne JUCIUILINHBI.
a) OCHOBHAas JiUTeparypa:
1. Xumusi: yueOHUK YW TIPAKTUKYM i npukiagHoro OakanaBpuara / T.B. MapteiHoBa, U.B. Apramonosa, E.b. 'oqyHoB —
M.: UznarensctBo FOpaiit, 2015. — 393c.

0) A0omOJIHUTE/IbHASA JIUTEepaTypa:
1. 3agauu u ynpaxuenus no odueit xumun / H.JI. I'muaka — M.: uzgarensctBo «kKHOPYCy, 2012. — 248 c.

B) IPOrpaMMHoOe o0ecneyeHue 1 HHTEPHET-PecypChbl:
[TporpammHoOe oOecrieueHre U UHTEPHET-PECYPCHI HE TIPETYCMOTPEHBI.

8. MarepuajibHO-TEXHUYECKOE O0ecnevYeHne 1 CIUIIUHbI.
Jnst mpoBefieHMs 3aHSATUN MCMOJIB3YIOTCS JIEKIMOHHBIE ayJAMTOPUM U CHEIUaIu3upoBaHHbIe yueOHbIe nabopatopuu HOIL]
Xumbunotex, ocHalleHHbIE BCEM HEOOXOAMMBIM OOOpPYJAOBAaHHMEM M METOJWYECKUMM MaTepuajgaMu  JJid [POBEACHUS
JICKIIMOHHBIX 3aHATHI U Ja0OPaTOPHOTO MPAKTUKYMa MO JUCIUTUITMHE « XAMHUSD.

[Iporpamma coctaBieHa B COOTBETCTBUU ¢ DenepalibHbIM rOCyJapCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM BBICIIETO
oOpa3oBaHus 110 HAPaBJICHHUIO TOAroTOBKM crnenuanuctoB 23.05.01 «HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHUE CPEACTBAY.

IIporpammy cocTaBuJI:

JIOLICHT, K.X.H. /KyckoB A.H./

IIporpamma corjiacopaHa:

PykoBoauTenb 00pa3oBaTeIbHON TPOTrPaMMBI A.H, 3aiineB



Ipunooicenue
CrtpykTypa u colepKaHue JUCIHUILTIHB «XHUMUS» 110 HANPABJICHUIO
08.03.01 CrpourtennbcTBo
[Ipodwmis «IIpoMbIlLIEHHOE W TPAKIAHCKOE CTPOUTEIbCTBO»
(6akamnaBp), ouHasi popMa 00yUeHUS

Buab yueOHoii padoTsl, Dopm
é- = g BKJII0Yasi CAMOCTOATE/IbHYIO Buabl camocrosiTeibHOM padoThl 18
Paszpnen 2 % § padoTy CTyICHTOB, CTYJAECHTOB arrecT
w/n S|z 83 U TPYO0EMKOCTH B Yacax anumn
J | I/C | Ja6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
OcCHOBHbIE IOHATHS U 32KOHBI
1.1 1 1 2 4
XUMUH
Beoonoe zanamue no
12 J1a60pamopHoOMy NPAKIMUKYMY . | ) )
Texnuka 6e3omacHOCTH MpH padoTte
B 1abopaTopuu
13 Knaccml)mfaunﬂ XUMHYECKHX 1 1 ) 3
COeJUHEeHHUI
1.4 Jlabopamopnas paboma «KJIflCCBI | 5 )
HEOPraHUYECKUX COECIUHEHMI»
1.5 | Ctpoenne atoma 1 1 2 3
Jlabopamopnas paboma
1.6 | «Onpenenenrie YKBUBAICHTHON 1 1 2 2
ATOMHOW MAacChl METaJlIa»
L7, Ilepuoauyeckuii 3akon. CBoiicTBa 1 1 3
XHMHUYECKHUX 3JIEMEHTOB.
1.9 XuMHUYeCcKas CBA3b U CTPOeHHE 1 1 )
MOJIEKYJT
1.11 | Xumnueckass TepMOJAHHAMHUKA. 1 1 3




Yacte 1

XuMHyecKas TEpMOJANHAMHUKA.

1.13 Yacts 2 1 3

1.15 | Xumnueckas kuHetuka. Yacrtsp 1 1 2

L16 Jlabopamopnas paboma «CKOpPOCTb | )
XuMudeckon peakuuu. Karanus»

1.17 | Xumnuyeckas kuHeTuka. Yactp 2 1 2

2.1 | Teopusi pacTBOpOB. 2 3
Jlabopamopnas paboma

2.2 | «IIpuroroBieHue u onpeaencHue 2 2
KOHIICHTPAIlUU PaCTBOPA»

2.3 | lucnepcHble CHCTEMbI 2 2

2.3 | PacTtBopbI 2J1ekTpouToB. Yacth 1 2 2

24 Jlabopamopnas paboma «CunbHbIC ) )
U cy1a0ble IEKTPOIUTHDY

2.5 | PacTBOpBI 3J1eKTPOJUTOB. YacTh 2 2 3

27 OxucIuTeIBHO- 5 )
BOCCTAHOBHTEJIbHbIE PeaAKINU.

2.9 | Xumus MeTaLI0B 2 2

2.13 | DieKTpOXUMHUYECKHE NMPOLecChl 2 2

)14 ﬂa60pam0puHa;z paboma «Psin 5 )
HaMpsDKEHUN METalIIOB»

2.15 | Koppo3us meTanioB 2 2

516 Jlabopamopnas paboma ) )

«DNeKTpoXuMuIecKasi KOppo3ush»




Oprannveckue u

2.17 | BBICOKOMOJIEKYJISIPHbIE 1 2
coennHeHusi. 0030pnasn n1eKyus.
Dopma ammecmayuu
Bcero 4acoB mo gucmuIInHe 18 | 18 18 54
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