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1. Ilean ocBOeHUs AMCHMILIMHBI.

enu u 3aaa4M AMCHUILIMHBI

K oCHOBHBIM 1eJIIM OCBOCHUS TUCIUIUTUHBI « XUMHUS» CIEAYET OTHECTH:

— (hopMUpOBaHKE HABBIKOB COBPEMEHHOI'0 XUMHUECKOTO MBIIIUICHUS;

— (opMUpOBaHHE HABBIKOB HCMOJb30BAHUSI XUMHYECKUX 3HAHUW W yMEHUU B
MIPAKTUYECKOM JIETEIIbHOCTH;

— BOCIIUTAHHME Y CTYJICHTOB XHUMHUYECKOW KYJBTYphI, KOTOpas BKJIIOYaeT B ceOs
BBIPAOOTKY MPEJCTABICHUH O pONM M MECTe XHMHH B COBPEMEHHOM MHDE,
NOTPEOHOCTh KPUTHYECKH OCMBICIMBATh M HCIOJIB30BaTh JUISl MOIMOJHEHUSI CBOMX
3HaHUN aHAJIMTUYECKYI0 HH(POpMAIIHIO;

— (hopMHpOBaHUE €CTECTBEHHOHAYYHBIX MPEICTABICHUI O BEIIECTBAX U XUMHYECKUX
mpolieccax B MPUPOJIC, TEXHUKE, MPOU3BOJACTBE MATEPHAIIOB U OOOPYIOBAaHUS IS
MPOMBIIIIEHHOCTH.

K ocHOBHBIM 3a1a4aM OCBOCHUS JUCLUIUINHBI « XUMUSD CIIEAYET OTHECTHU:

- OCBOEHHE OCHOB METOJOJIOTUU HAYUYHOTO 3HAHUS O XUMHUU U METOJIAX XUMHUYECKUX
HUCCIECOOBAHMM;

— OCBOCHHE TEOPETUYECKUX TMPEJICTABICHUN, COCTaBISIIOMUX (yHIAMEHT BCEX
XUMUYECKUX 3HAHUW M CBOMCTB DJIEMEHTOB M OOpa30BAaHHBIMM HWMU MPOCTBIX H
CJIOHBIX OPTaHUYECKUX U HEOPTaHUYECKHUX BEILICCTB;

— M3YYCHUE MEXAaHWU3Ma IPOLECCOB M YCIOBUM HMX MPOBEACHUS B NPUPOJEC U Ha
MPOU3BOACTBE (OCHOBBI XHUMHMYECKOW TEPMOJAMHAMHUKH, KUHETHUKH, PaBHOBECHUS,
AJIEKTPOXUMHUYECKHE MPOIIECCHI);

— OCYILIECTBJICHHE HEOOXOAUMBIX pacueTOB, CBSI3aHHBIX C MPUTOTOBICHUEM
pPAaCTBOPOB M AHAJIM30M BEIIIECTB;

2. Mecro aucuumianHebl B crpykrype OOII

HucuuminuHa «XUMHSD» OTHOCHUTCS K YHCIy MNpO(EeCcCHOHATBHBIX Yy4eOHBIX
JTUCITUTUTHH 0a30BOM YaCTH MPOrpaMMbl OaKaiaBpa.
Juciumuinaa « XMMHsD) B3aUMOCBSI3aHA JIOTHYECKH U COAEPKATEIbHO-METOANYECKU
CO CIIENYIOIIMMU AUCHUILIMHAMU U nipakTukamMu OOIT:

- be3omacHOCTh KU3HENESATENBHOCTH;

— Marepuanosenenue u TKM;

- [IpombllIeHHAs YKOJIOTHS;

—JKoJiornueckas 6e30MacHOCTb MPOU3BOJICTB.

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHMS AU CIUTIIIMHBI

B pesynbTare 0CBOEHUS JUCHUILUIMHBI CTYICHT JTOJKEH:
3HATDb:

OCHOBBI METOJOJIOTMHU HAYYHOT'O 3HAHUS O XUMHUHU U METOJIAX XUMUUYECKUX
HUCCIIeOBaHUM;

3HaTh OCHOBHBIE METO/bI U MPUHIIMIIBI IOUCKA U KJIaccuUKaIMi HHPOPMAITUU O XUMHUHT
U METOJIaX XMMHUYECKHUX HCCJICIOBAHUM;



yMeThb:

aJICKBaTHO BOCIIPUHUMATHh MH()OPMAIIUIO O XMMHH M METOJaX XUMHUCCKUX
HUCCIIeOBaHUM;

yMETh HaXOJUTh, KIACCU(PHUIIUPOBATH U OLICHUBATh HAMJICHHYIO O XUMHHU U METOAaX
XMMUYECKUX MCCIICIOBAHUM, a TAK K€ UCIIOJIb30BaTh €€ JJIs MPAKTUYECKOU
JICSITCIIBHOCTH;

BBISBIISITH CYIITHOCTh XUMHYECKUX MTPOOJIeM, BO3HHUKAIOIINX B XO/C
npo¢eCCUOHANILHON JIeATeIbHOCTH, MPUMEHSTh JJISl UX PEIICHUS] U3BECTHBIE METObI
DKCIIEPUMEHTAIBHBIX XUMUYECKUX UCCIIENOBAHUN

BJIAaA€Th.

HaBBIKaMHU IIOCTAHOBKH IICJIM B XUMHYCCKHUX HCCICOAOBAHUAI,
MCTOAAMHU CaMOOpPIaHU3allu U CaMOO6pa3OBaHI/I$I B 00J1acTH XUMHUH,

HaBBIKaMH BBIpa6OTKI/I MOTHUBAIIUU K BBIITOJIHCHUIO HpO(l)CCCHOHaHBHOﬁ ACATCIIBHOCTH,
K PCHICHNIO 3HAYUMBbIX HpO6H€M, CBA3AHHBIX C IIPOTCKAIOIMUMHU XUMHUUYCCKUMHU
InmpoueccamMun

MCTOAMKAMU ITPOBCACHUA SKCIICPUMCHTAJIIbHBIX XUMHUUYCCKHUX I/ICCJICI[OBaHI/Iﬁ

4. IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO IMCUHUILVINHE (MOLYJIIO),
COOTHECEHHbIE C IVIAHNPYEMBIMH Pe3yJIbTATAMHM OCBOCHHSI 00pa30oBaTeIbHOM
NPOrpaMmsbl.

B pesynbrare OCBOEHHUs NUCHUMIUIMHBI (MOAyns) y oOydarommxcs (pOpMUPYHOTCS

CICaAyromue KOMIICTCHOUHW W JOJI2KHBI OBITH AOCTUTHYTBI CJICAYIOIUE PC3YJIbTAaThbl

oOy4eHHsl KaK 3Tar (GOPMUPOBAHMS COOTBETCTBYIOIIUX KOMIETEHIUHI:

B pesyabTare
OCBOEHMA
Kon o0pa3oBaTebHOM Ilepeyenb MIaHUPYEMbIX Pe3yJbTATOB
KOMIIeTeHIIUH NPOrpamMMmbl 00y4eHHs 10 AUCHMILINHE

o0yuaruuiicst 10J1KeH

o0Js1agaTh

OIIK-1 CIIOCOOHOCTh 3HATh:
HCIIOJIb30BaTh OCHOBHBIC ® 3HaTh 0a30BBIC OCHOBHI XUMHH U
3aKOHBI OCHOBHBIE METO/IbI IIPOBEICHUS
€CTECTBEHHOHAYYHBIX .
XUMHUYECKUX HCCIIe0BaHUMN
JUCLUIUINH B
npodeccuoHaIbHON yMeTe:
JNESITENbHOCTH, ®  BBIABIATH CYIIIHOCTh XUMHUYECKUX
MIPUMEHATb METOAbI HpO6J’I€M, BO3HHUKAKOIIUX B XOIC€
MaTeMaTH4eCKOro npohecCuOHaIbHON eI TeNbHOCTH, IPUMEHSATh
aHaln3a H JUIS X PELIEHUs U3BECTHBIE METObI
MaTeMaTnaecKoro SKCHEPUMEHTAIIbHBIX XUMUYECKHUX
(KOMIIBIOTEPHOTO) .
UCCJIEJOBAaHUN
MOJEIIUPOBAHUS,
TCOPETHUUCCKOI'0O U BIARETD:
YKCIIEPHMEHTAIBHOTO ®  METOJMKAaMHU IIPOBEJIECHUS
UCCIIEJOBAHUS JKCIIEPUMEHTAIbHBIX XUMUYECKUX
UCCIIEI0BAHUMN




4. CTpyKTYypa ¥ coepKaHue TUCHUILTHHBI.

OO6mrast TpyJIOEMKOCTh NUCIHILIMHBI COCTaBJISET 3 3a4eTHBIX enuHuibl, T.e. 108
aKaJeMUYEeCKUX Yaca (13 HUX 88 yaca — caMOCTOSITeNIbHAsI padoTa CTYACHTOB).
Pa3nensl nucuuninmHel « XUMHSD U3y4aroTCs Ha IEPBOM Kypce.
Jlekuu — 8 yacoB, MPaKTHUYECKUX 3aHATUN — 4 4acoB, Ja0OpaTOPHBIX pabOT — § 4acos,
dbopma MpoOMEKYTOUHOIO KOHTPOJISI — 3a4EeT U IK3AMEH.
CrtpykTypa U cofiep>KaHue TUCUUIITUHBI « XUMUS» 110 CPOKaM U BUIaM pabOThl OTPAKEHbI
B MIPWJIOKEHUU.

Conepmanne pa3aejaoB JUCIUIIINHDBI

OcHOBHBIE IOHATHUSA U 3aKOHbI XUMHU

XUMHUS KaK NpeaIMeT €CTeCTBO3HaHuA. IIpeaMer XMmuu U ero CBs3b C IPYyTHMH
HayKaM{. 3HAY€HUE XUMHUU B HM3yYEHHHM OPHUPOABL. XHMHS U OXpaHa OKpyKarouen
cpenbl. OCHOBHBIE pa3/eiibl XUMUAHA U METOJBI UX U3ydeHus. OCHOBHBIE MOHITUS XUMUH:
aToOM, MOJIEKYJId, XUMHUYECKUN DJIEMEHT, SKBUBAJICHT, MOJb, MOJISIPHAs Macca, KJIAcChl
HEOPraHUYECKUX COeNMHEHUH. OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHs MAacChl U
DHEPIUH, 3aKOH ITIOCTOSIHCTBA COCTABA, 3aKOH DKBUBAJICHTOB U 3aKOH ABOraJpo.

Crpoenue aToma

Bo3HukHOBEHUE U pa3BUTHE MTPOOJIEMBI CTPOCHHS aToMa. SlnepHas MOJelb

atoma 1o J. Pezepdopay. CoctaB aTOMHBIX sJiep, MPOTOHHO-HEUTPOHHASI TEOPUs
J.J. Urnarenxo u E.H. INanona. M3otombl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB.
OcHoBuble mnoctynatel H. bopa. KoprnyckynsspHO-BOTHOBOM Jyanu3M 3JIEKTPOHOB.
OcCHOBHbIE TIOJIOKEHHSI KBaHTOBOM XWMHHU. KBaHTOBBIE 4yncCla, SHEPreTUUECKUE YPOBHH,
MOoAypoBHH, aToMmHble opbOutamu. KoHdurypamwss dmeKTpOHHBIX oOpOWTaNe B
npocTpancTse: s, p, d, f — opoutamu. EMkocTs ypoBHeil u moayposHeii. Pacnpenenenue
AJIEKTPOHOB B AaTOMe€, MPUHIIUMII HaWMEHbIIEW »SHepruu, mpaBwio KileukoBCKOroO.
3anoyiHeHUE OpOUTaNeil AJEKTpOHAMHM B peaibHBIX aTomax, nmpuHium [laynu, mpaBuio
['yana. XapakTepucTuka 3JIeMEHTOB UCXO/Isl U3 CTPOSHUS UX aTOMOB.

Ilepuoauueckui 3aK0H

[Tepuognueckut 3akoH J[.MA. MengeneeBa - OCHOBHOW 3aKOH XUMHH, €r0
coBpeMmeHHas (GopmynupoBka. [lepumonnueckas cuctema XuMHU4ecKux 3neMmeHntoB [[.U.
MeHnneneeBa Kak rpaduueckoe  HM300paKEHHE  TEPUOJMYECKOTO  3aKOHA, Kak
KJ1accu(UKaIisg aTOMOB II0 CTPOCHHIO MX JJIEKTPOHHBIX 000j04YeK. [ pyIibl, Iepruoasl u
cemeiictea s, p, d, f — osmemeHroB. MeTamiel W HEMETAIbI, WX TIOJIOKEHHE B
nepuoandeckor cucrteMe. OCHOBHBIE CBOMCTBA 3JIEMEHTOB — aTOMHBIM pajinycC, SHEPrUs



WOHU3AaLNH, CPOJICTBO K AIEKTPOHY U AIEKTPOOTPULIATENBHOCTh, BO3MOXKHBIE M TUITMYHBIE
COCTOSIHUSL ~ OKHCJICHUS, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA  3JIEMEHTOB.
N3mMeHeHre CBOWCTB 3JIEMEHTOB B TNepuoaax u rpynmnax. OOmnieHayyHOe 3HauCHHE
IIEPUOANYECKOI0 3aKOHA U nepuoanyeckon cuctemsl .M. Menaeneesa.

XumMHn4yeckas CBsi3b M CTPOCHHUE MOJIEKY.JI

XUMHYECKass CBSI3b W BAJCHTHOCTb. MeTon  BaJICHTHBIX  CBSI3€M H
MOJIEKYJISIpHBIX opOutaneir. OCHOBHBIE BUJIBI XHUMHUYECKOM CBSI3U: KOBaJICHTHas,
MeTaJUIM4ecKasi, MOHHas, BojoponHas. [Ipuponma cBsizu. Kpucrainuueckue BemlIeCTBa C
MOHHOM pelieTko, ux cBoHcTBa. KoBajeHTHas CBsA3b, €€ MNPUPOJAa M MEXaHU3M
oOpazoBanusa. CrocoObl H300paKEHUS KOBAJIEHTHBIX CBSI3€M, CBOWCTBA KOBAJICHTHBIX
CBSI3€W: JJIMHA, DHEPTHs, HACBIIMIEHHOCTh, HAMPaBICHHOCTh. [lONSPHOCTE MOJEKY,
JTUTIONBHBI MOMEHT. IloHATHE O THOpHAM3allMM aTOMHBIX OpPOHMTANICH. &0 U T — CBS3H.
Pa3HOBHAHOCTH KOBAJICHTHOW CBSI3M — HEMNOJISIPHAS, IOJApHas, JOHOPHO-AKIENTOPHAS.
Mertannudeckas CBS3b, €€ OCOOCHHOCTH, OCHOBHBIC THUIIMYHBIC CBOMCTBA METAJIOB.
ArperaTHO€ COCTOSIHME BEIIeCTBAa. XMMHUUECKOE CTpOEHUE TBEPJOro Tena. AMopdHOoe u
KPUCTAJUIMYECKOE CcOCcTOsiHUE BenlectBa. Kpucramibl. Kpuctamimyeckue pemeTku.
XUMHUYECKasi CBSI3b B TBEPABIX Tenax. XUMHUUECKAsl CBS3b B TMOJYINPOBOJHHKAX U
JIADJICKTPUKaX. PeaibHble KPUCTAIIIBL.

XuMu4ecKkass TEPMOJAMHAMHUKA

®duznyeckas CyHIHOCTh JHEpreTudeckux IPGEKTOB XUMHUUYECKHX PEaKIUu.
BHyTpeHHsiT SHeprusi M DHTAIbNUS OOpa30BaHUS  XUMHUYECKUX  COCTUHEHUM.
Tepmoxumus. [lepBoe Hauano TEpPMOAMHAMUKHU, €TO 3HAYEHHE W NPUMEHEHHE. 3aKOH
["N. T'ecca, cneactBusi W3 HEro, MPUMEHEHHE [IJII PACUETOB TEIUIOBBIX 3 (HEKTOB
XUMUYECKUX peakiuid. TernoTel o0pa3oBaHUS H TEIUIOTHl CTOPAHUS XUMHYECKHX
BelIECTB. BTopoe Hayaio TEepMOAMHAMUKH. DHTPONUS U €€ U3MEHEHHE B XUMHUYECKUX
npoueccax. JHeprus ['mb6ca. YciaoBue camMONpOU3BOIBHOTO MPOTEKAHHUS XUMHUYECKHX
peakuuii. TepMOXUMHUECKHE PACUETHI.

XuMuveckasi KHHETHKA

CKOpOCTh XMMHMYECKMX pEaKIMid U €€ 3aBUCUMOCTh OT KOHLEHTpaluuW H
temneparypel. 3akoH jeictBytomux Macc K. I'ympabepra u I1. Baare. Koncranra
CKOPOCTH XMMHYECKOH peakiuu, ee pu3ndeckuii cmbici. 3akoH Bant-I'odda. DHeprus
akTUBAaLMU. BiusHUe KaTanm3aTopoB Ha CKOPOCTh XMMMYECKUX peakiui. ['oMOreHHbIn
W TETEPOTCHHBIM KaTain3. MeXaHu3M JEHUCTBUS KaTAJIM3aTOPOB B TOMOTCHHOM M
reTepPOreHHOM Kartain3ax. IHruOuTOpsl M MPOMOTOPHI B KaTanu3e. IloHATHE O MEemHBIX
peakIusax TopeHHs ToriuBa. OOpaTUMOCTh  XMMHYECKHX  PEAKIHH. XHUMHYECKOS
paBHOBECHME B TOMOI€HHBIX M TeTEPOTeHHBIX cucTteMax. COCTOsSHHE AMHAMUYECKOTO



XMMHUYECKOTO  PAaBHOBECHUS, YCIOBHUS M NPU3HAKM  PABHOBECHOTO  COCTOSIHMSL.
KoHcTaHTa XMMHYECKOrO pPAaBHOBECHs, €€ pPOJb B  OLEHKE HAIPaBJICHHOCTH
XUMHYECKUX peakuuid. CwmenieHue paBHOBECHSI TIPU  HM3MEHEHUW KOHIICHTPAIIUU
pearupyromnmx BeEIIECTB, Temreparypbl u naaBiaeHus. [Ipunuun Jle - larense. Posb
MPEJICTABJICHUN O XMMUYECKOM PAaBHOBECUMM B MOHMMAHWUU M OLICHKE XUMHUYECKUX H
OMOJIOTMYECKUX MTPOIIECCOB.

Teopus pacreopos

OO6mue cBeneHus 0 pacTBopax. Turbl pacTBOpoB. BoJ/lHbIE 1 HEBOJIHBIE PACTBOPHI.
DOHepreTuka Ipouecca pacTBOpeHUs. PacTBOpUMOCTh  BEHIECTB.  3aBUCHUMOCTD
pacTBOPUMOCTH OT MPUPOABI U CBOMCTB PACTBOPUTENS M PACTBOPEHHOIO BELIECTBA.
dusnueckas U XUMUYECKasi TEOpHsi pacTBOPOB. OCHOBHBIE MOJ0KEHUSI TUAPATHON TEOPUH
pactBopoB [I.. MenneneeBa. neanbHble U HEUACAIbHBIE PACTBOPBL. 3aKOHBI HI€ATBHBIX
pactBopoB Payns u Bant-I'odpda. Kunenne u 3amep3anue pactBopoB. [lonsitue 00
aHTU(pU3ax MPUMEHECHHUE X B TeXHUKE. KOHIIEHTpaIis pacTBOPOB, pa3IMUHBIE CITOCOOBI
€€ BbIpaXeHUsA. XapaKTEpHbIE CBOWCTBA PAacTBOPOB. 3HAYEHUE PACTBOPOB B IPUPOJE,
XHMMUH, CEIIbCKOM XO35IMCTBE U TEXHUKE.

PacTBOpBI 2/1€KTPOJINTOB

Teopust 3IEKTPOIUTUYECKON AUCCOIMALMNA, TPUYHMHBI AUCCOLMALMU. | naparanus
(compBaranusg) uoHOB. CrTerneHb W KOHCTAHTa HUCCOIMAIMU, €€ 3aBHUCHUMOCTh  OT
KOHIIEHTpaluu. 3akoH pa3peaeHuss OctBanbaa. CuiibHbIE U CIa0ble  DJIEKTPOJIMTHI.
AMdotepHbie d7eKTpouThl. OHHBIE ypaBHEHHUs pEaklMii, UX TOJIHAg U KpaTKas
3anuch. Juccoumanus Bouabl. MoHHOE mpowusBeneHue BoAbl. BomoOpoaHbBIM NOKa3aTelb
(pH), ero ompenenenune. DKCIEpUMEHTAIbHOE ompeneneHne pH BOJHBIX pacTBOPOB,
posib MHIUKATOPOB. ['mapoim3 coner. ['maponmTuyeckas KUCIOTHOCTh W IIEJIOYHOCTD.
Bbydepubie pactBopbl. PaBHOBecuss B cucTeMax pacTBop-ocanok. IlpomsBeneHue
PaCTBOPUMOCTH. Y CIIOBHSI BBINAACHUS OCAIKOB.

XHUMHUS MeTaJJIOB

Pone MeTamioB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MarepuanoB. OOmias
XapaKTEePUCTUKA METAIIJIOB, X (PU3UYECKHE CBOMCTBA. 3aBUCUMOCTb CBOMCTB METAJJIOB OT
UX TMOJIOKEHUs B nepuognueckon cucreme . M. MenneneeBa BHyTpeHHEe CcTpoeHHE
METaJUI0OB. XMMHUYECKHE CBOMCTBA METAIJIOB. MeTaluIndecKre CIIaBhl.

OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIMK

CreneHb OKHCIICHHS DJJE€MEHTAa B COCJAMHEHMM U TIpaBWiIa €€ HaxOXKICHUS.
OKUCIHUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIMM KaK IPOIECChl MEPEeHOCa DBJICKTPOHOB MU
W3MCHEHUS CTENEHEW OKHCICHUS DJJIEMEHTOB. METoAbl COCTaBJIEHUS YPaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil.  OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN
SKBUBAJIGHT.  BakHeillle  OKHUCIUTEIM U  BOCCTaHOBUTENU.  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEaKIMKW B MOYBaX, MPUPOJHBIX BOJIaX M BOJOEMAxX, TEXHHUKE M
ANEKTPOXUMHUYECKHUX MPOIECCaX.

DJIEKTPOXUMHYECKHE NPOLECChI

["anpBannueckue 31aeMeHThl U 3nekTponn3. Kiiaccudukanus >aeKTpoOXUMHYECKUX
npoueccoB. Ilonstue 00 »>ieKTpogax MW BIEKTPOAHBIX MoTeHuuanax. CTaHgapTHBIN
BOJOPOJHBIN DJJIEKTPOJ M BOJOPOAHAs IIKaja IOTCHIMAIOB. YpaBHeHue HepHcra.
[loTeHIMaNBl METAUIMYECKUX,  Ta30BbIX M OKUCIUTEJIBHO-BOCCTAHOBUTEJIBHBIX
anekTpoaoB. ['anpBannveckue 3meMeHThl. DJIC u e€ u3mepeHue. DIEKTPOXUMHUYECKAsT H
KOHLIEHTPAlMOHHAS NOJIApU3alMs. DJIEKTPOXUMHUUYECKHE TPOLECCHl B JSHEPreTUKE U
MalIMHOCTPOEHUU.  XUMHUYECKHE HMCTOYHUKHA  BJIEKTPUYECKOTO TOKA. IJIEKTPOJIH3
pacIulaBOB U PacTBOPOB. DJEKTPOJU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH AHOJAMH.
Beixon no toky. 3akonbsl @apanes. [IpakTuyeckoe NpuMEHEHNE 3JIEKTPOIIN3A: MTOTYyYEHUE
METa/VIOB, JJIEKTPOXMMHYECKass o0pabOTka METaulOB U  CIUIAaBOB, HAHECEHUE
raJIbBaHOITOKPBITH.

Koppo3us mera/ios

OcHOBHbIE BHUIbl KOpPpPO3UMU. XUMHYECKas KOPPO3HUSA. DIIEKTPOXUMHUYECKAS
kopposusi. Kopposus non neiictBreM 01y KIa0IIMX TOKOB (3JEKTPOKOppo3ust). DaKkTopsl,
BIIMAIONIME HA WHTEHCHUBHOCTh KOPPO3UM METaUIOB. METONbl 3alllUThl OT KOPPO3UHU:
3aIIUTHBIC MOKPBITUSA, JJIEKTPOXUMHUUECKAS 3alIUTa, JJETUPOBAHUE METauIoB. VI3MeHeHue
CBOMCTB KOPPO3UOHHOU cpeibl. UHTHOUTOpHI KOPPO3UH.

Opranuyeckue ¥ BbICOKOMOJICKYJ/JISAPHbIE COeIMHEHUS

Crpoenne, knaccuduKkamusi W CBONCTBA OPTaHUYECKHX COCAMHEHUH. XuMUs
MOJIMMEPOB, MPUMEHSIEMBIX B JJIEKTPOTEXHUKE, SHEPreTUKE W MAIIMHOCTPOCHHH.
3aBUCUMOCTh CBOWMCTB MOJIMMEPOB OT COCTaBa WU CTPYKTYphl. XUMHS MOJUMEPHBIX
KOHCTPYKIIMOHHBIX MatepuayioB. [loauMepHbIe MOKPBITHUS M KJI€H. XUMHS MOJTUMEPHBIX
JIAAJIEKTPUKOB U MPOBOIHUKOB.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Meroauka IPENno aBaHus TV CHUTUIAHBI «XuMus» U peanuzanus
KOMIIETEHTHOCTHOTO MOJX0/1a B M3JI0KEHUU U BOCIPUSATUH MaTepuaia NpeaycMaTpUuBaeT
WCIOJIb30BAHUE CICAYIONMIUX aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEACHUS TPYITIOBBIX,
WHIUBUYATbHBIX, ayJUTOPHBIX 3aHATHA B COYETAHWU C BHEAYJAUTOPHOU paboOTON C
1eIbI0 (HOPMUPOBAHMS M PA3BUTHS TPO(PECCHOHATHLHBIX HABBIKOB 00YUYAIOIIIAXCS



— TOJITOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;
- BBITIOJIHEHHE JTAOOPATOPHBIX PadoT;

— BBITIOJTHEHNE KOHTPOJBHBIX 3a/IaHUH 110 JUCIUIUINHE;

— OpraHu3anus W TMPOBEICHHE TEKYIIEro KOHTPOJS 3HAHUM CTYyAEHTOB B (opme

0JJAaHKOBOI'O TECTUPOBAHUSI.
6. OueHOYHBIE CPeICTBA /ISl TEKYIIEr0 KOHTPOJISA YCIIEeBA€MOCTH, POMEKYTOUHOI
aTTeCcTALMHU M0 UTOraM OCBOEHHS TUCIHUILUIUHBI H YUeOHO-MeTOInYecKoe
o0ecreyeHHe CAMOCTOATEILHOM PadOThI CTY/A€HTOB.

B npomecce 00ydeHHS HUCHONB3YIOTCA  CIEAYIOIIME OLEHOYHBbIE  (POPMBI
CaMOCTOSATENILHOM pabOThl CTYACHTOB, OIEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIUM:

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

OOpa3ipl TECTOBBIX 3a/laHU, KOHTPOJIbHBIX BOIIPOCOB U 3aJlaHUM JUIsl MPOBEACHUS
TEKYLIEro KOHTPOJIsi, OWJIETOB I 3a4eTa, SK3aMEHAllMOHHBIX OWJIETOB, NPHUBEACHBI B
MIPUIIOKEHUH.

6.1. @oH/1 O1IEHOYHBIX CPEJCTB /JI5 MPOBeIeHUs MPOMEKYTOUHOI aTTecTAIMU
00y4JaImmuxcs Mo JTuCUUInHe (MOIYJI10).

6.1.1. IlepeueHp KOMIIETCHIIMI C yKa3aHHEM JTanoB HX (OPMHUPOBAHHS B TIPOIECCE
OCBOEHHS 00pa30BaTEIHLHON MPOrPAMMBI.

B pesynpTare OCBOEGHMS JAMCHMIUIMHBI  (MOXIyJsl) (QOPMHUPYIOTCS — CIEAyHOIIUE
KOMITETEHLIUHU:

Ko . .
5 B pe3yabTrate ocBoeHHs1 00pa3oBaTeIbHOI NPOrpaMMbl 00y4yaloImmiics
KOMIIeTeHIH
" J0JI2KeH 00/1a1aTh
OIIK-1 CIOCOOHOCTH MCIIO0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JTUCIHILTUH B IPO(GECCUOHATBHON AeSITENbHOCTU, IPUMEHSATh METO/IbI
MaTeMaTUYeCKOr0 aHaJIh3a U MaTeMaTHYECKOTO (KOMITBIOTEPHOTO)
MOJIETIMPOBAHMUSI, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOIO UCCIIEN0BAHUS

B npouecce ocBoeHus: 00pa3oBaTebHONW NPOrpPaMMbl JaHHbIE KOMIIETEHIIMU, B TOM YHCIIE
UX OTAEJIbHbIE KOMIIOHEHTHI, ((OPMHUPYIOTCS MOATAITHO B X0JI€ OCBOCHUS O0y4YarOIIMMHUCS



JTUCIUTUIMH (MOJyJIel), TPaKTUK B COOTBETCTBUHU C y4E€OHBIM IUJIAHOM M KaJeHIAPHBIM
rpadukom yueOHOTO mporiecca.

6.1.2. Onucanue nmoka3arejeid ¥ KpUTEpHeB OLICHMBAHUS KOMIIECTEHIU,
(popMupyeMBIX 10 HTOraM OCBOCHHS AU CHUILIMHBI (MOYJIs1), ONMUCAHUE KA
OlLICHMBAHHUA

[Tokazarenem OIEHMBAHMS KOMIICTCHIIMI Ha Pa3jIMYHbIX 3Tanax ux (HopMHpPOBAHHMS
SBIISICTCS JIOCTIDKEHHE OOYYalONIMMKCS IUIAHUPYEMBIX PE3yJbTaTOB OOYYEHHS I10
JTUCIUTUIMHE (MOJIYIIIO).

OIIK-1 - ['0TOBHOCTB K CAaMOPa3BUTHIO, CAMOPEATU3ALINH, UCTIOIb30BAHUIO TBOPUYECKOTO
MOTEHITAIa
Kputepun oneHnBanus
IToxa3aTenanb
2 3 4 5
3HATH: OOyJarormmiics OO6yuaromuiics OO6yyaromuiics OOyJarormuiics
0a3oBbIC JEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
OCHOBBI XMMMH | TIOJIHOE HEIIOJIHOE YaCcTHUYHOE MTOJIHOE
1 OCHOBHEBIE OTCYTCTBHME WJIX | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
METObI HEIOCTAaTOYHOE TpeOOBaHUSIM TpeOoBaHUSIM TpeOOBaHUSIM
[IPOBEICHUS COOTBETCTBUE 3HaHUH 0a30BbIE | 3HAHUH HOPM 3HAHWN HOPM
XAMUYECKHUX TpeOOBaHUAM OCHOBBI XUMHUU U | KYJIbTYPBI KYJIBTYpbI
HCCIICIOBAHUI | 3HaHUI 0a30BbIE€ | OCHOBHEIC MBIIIICHUS, MBIIIICHUS,
OCHOBBI XMMHH U | METOJIBI HOPMBI HOPMBI
OCHOBHEIE MIPOBEACHUS KPUTUYECKOTO KPUTHUYECKOTO
METOJIbI XAMUYECKHX IOJIX0/1a; IOAX0a;
MIPOBEICHUS HCCIICIOBAHUMN. OCHOBBI OCHOBBI
XAMUYECKHUX Jomyckarotcst METOHOJIOTHHI METOJI0JIOTHH
HCCIICTOBaHUM 3HAYHUTEILHBIE Hay4YHOTO HAy4YHOTO 3HAHUS O
OIINOKH, 3HAHUA O XUMHHU | XHMUH U METOIaX
MPOSIBIISIETCS H MeTodax XHUMHYSCKHX
HEJOCTATOYHOCT | XMMHUYECKHX HCCIICAOBAHUMA.
b 3HAHUH, HUCCIIEIOBAHUHN. CBo0OoHO
oOyuaromuiics JlomyckaroTrcst onepupyeT
HCITBITHIBACT HE3HAYUTEIbHBIC | TIPHOOPETCHHBIMU
3HAYHTEILHBIE OIIIMOKH, 3HAHUSIMH.
3aTpyAHEHUS HETOYHOCTH,
npu 3aTPyIHCHHUSI.




OTIepPUPOBAHUU

3HAHUSMU
yMeTh: OOyuarommmiics OO0yuarommiics O6yuarommiics | OOyuaromuics
BBISIBIIATD JEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
CYIIIHOCTh MOJTHOE HETIOJTHOE YaCTUYHOC TIOJTHOE
XUMHUYECKUX OTCYTCTBHME WJIX | COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
npooieM, HEJIOCTaTOYHOE | TpeOOBaHUSAM TpeOOoBaHUSM TpeOOBaHUSIM
BO3HUKAIOIIUX | COOTBETCTBHUE yMEHUM yMEHUM yMEHUM
B X0JI¢ TpeOOBaHUSIM BBISIBIIATH BBISIBIIATD BBISIBIIATH
npodeccuonan | ymMeHun CYIIHOCTh CYILIHOCTh CYIIHOCTh
bHOM BBISIBIIATH XUMUYECKUX XUMHUYCCKUX XUMHUYECKHUX
JeSATEIbHOCTH, | CYHUIHOCTb npooieM, npooiieM, nE
MIPUMEHSATH XUMUYECKHUX BO3HHUKAIOIINX B | BO3HUKAIONIUX B | BO3HUKAIOIINX B
IUIS UX npobiem, xome xoze xoJze
pereHus BO3HHKAIOMIUX B | MpodeccuoHanb | mpodeccruonans | mpodeccuoHaIbHO
HU3BECTHBIE XoJie HOU HOU W 1€ TeNbHOCTH,
METOJIBI npoeCCUOHANIBH | eATETLHOCTH, e TETHHOCTH, MPUMEHSTH IS UX
JKCNIEpUMEHTa | O MPUMEHSATD I | IPUMEHSTH VISl | pelIeHus
JBHBIX NeSATETLHOCTH, WX PeIIeHUs WX PEIICHUS W3BECTHBIC METOIBI
XUMHUYECKUX MPUMEHSTD JUIsl | U3BECTHBIC W3BECTHBIC AKCIIEPUMEHTAJIbH
WCCTIEAOBAaHUHN | MX PEIICHHS METOJIbI METO/IbI BIX XUMHUYECKHUX
U3BECTHBIE SKCMEPUMEHTAIIb | HKCIIEPUMEHTAb | UCCIEIOBAaHUMN
METO/IbI HBIX HBIX
SKCHEPUMEHTANIb | XUMHUUYECKHUX XUMUYECKUX
HBIX XUMUYECKUX | UCCIEIOBaHUIN HCcCIe0BaHUI
UCCIIEI0BAHUMI Jomyckarorcs Jomyckarorcs
3HAUYUTEIbHbIC HE3HAUYUTETbHbIE
OIIIMOKH, OIIIMOKH,
TIPOSIBIISIETCS HETOYHOCTH,
HEJIOCTAaTOYHOCT | 3aTPYIHCHUS.
b YMEHUM.
BJIaJleTh: OO6yuaromuiics OO6yuaromumiics OO6yuaromuiics OO6yuaromuiics
METOAUKAMHU JEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
IpOBECACHMS I10JIHOE HETIOJIHOE YJacTUYHOE I10JIHOE
OKCHCPUMCHTA | oreyTeTBHE MIIM | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
JIBHBIX HEJI0OCTATOYHOE TpeOOBaHUSIM TpeOoBaHUSIM TpeOOBaHUSIM
XUMUYECKUX
ccnenopanmii | COOTBETCTBHE BIIaJICHUE BIIJICHUE BIIQJICHUE
TpeOOBaHUAM METOAUKAMHU METOAUKAMHU METOANKAMU
BIIAJICHUE MIPOBEACHUS MIPOBEACHUS MIPOBEICHHUS
METOAMKAMU SKCIEPUMEHTAJIb | HKCIIEPUMEHTAIb | SKCIEPUMEHTAIBH
MIPOBEICHHUS HBIX HBIX BIX XUMHUYECKHUX
HKCIIEPUMEHTAb | XUMUYECKUX XUMUYECKUX UCCIIeI0BaHM.
HBIX XUMUYECKUX | UCCIEIOBaHUM. HCCTIeI0BaHUM.
HCCIeI0BaHUM Honyckarores Jonyckarores
3HAYUTEIbHbIE HE3HAYUTEITbHbIE
OIINOKH, OIIMOKH,




MIPOSIBIIAETCS HETOYHOCTH,
HEJOCTATOYHOCT | 3aTPYyHEHUS.
b BJIaJICHUS.

IToka3areneM OLICHMBAaHMS KOMIIETEHLMH Ha pasjIMYHbIX 3Tanax HUX (OPMUPOBAHUS SBISETCS
JOCTUKEHHE 00YyJaroIUMHUCS TUIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHUS 110 AUCHUIUIMHE (MOIYIIIO).

®opmMa NPOMEKYTOYHOM aTTeCTALMHU: 3a4eT.

IIpomexyTouHass aTTectanus oOydarooIUXcs B (QopMe 3K3aMeHa MPOBOJIUTCS MO pPe3yJbTaTaMm
BBIMIOJTHEHUS BCEX BHUAOB Y4YeOHON paloThl, MPEeIyCMOTPEHHBIX YYEOHBIM IUJIAaHOM 10 JaHHOU
JUCHMIUIMHE (MOJIYJII0), IPU 3TOM YUUTBHIBAIOTCSl PE3YyJbTaThl TEKYIIETO KOHTPOJII YCIEBAEMOCTH B
TeueHue ceMectpa. OlLeHKa CTeNeH! JOCTIKEHUS 00yJYaroIMMHUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUs
N0 JIUCHUIUIMHE (MOJYJII0) HPOBOJUTCS METOJOM 3KCIEPTHOW OIeHKH. [lo mToram mnpomexyTOouyHOU
aTTecTallMy 1O JUCHUILTUHE (MOAYJIIO) BHICTABISIETCS OLEHKA «3aUTEHOY» WM «HE 3aUTEHOY.

Ixaja
Onucanue
OLIeHHBAHMA
Beimonnensl Bce BHIBI Y4eOHOH paOOThI, NMPEeayCMOTPEHHBIC Y4eOHBIM
wiaHoM. CTy#eHT JEeMOHCTPHpPYET COOTBETCTBUE 3HAHWH, yMEHHH,
HaBBIKOB, TMPHUBEIEHHBIX B  Ta0nMIax  IOKas3aTesiei, omepupyer
3autero NpUOOPETEHHBIMH 3HAHUSMH, YMCHHUSMH, HABBIKAMH, NPUMEHSET HUX B

CUTyalUsX MOBBIIEHHON CIOXHOCTU. [Ipu 3TOM MOTYT OBITH JOMYIICHBI
HE3HAUUTEJbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS NPU aHAIUTHYECKUX
omnepaunusax, IEPeHOCe 3HAHMM WM YMEHHHM Ha HOBBIC, HECTaHIapTHbIC
CUTYAaLIH.

He Boimonuen oauH unu 6osee BUAOB yueOHOM pabOThl, MPEeAyCMOTPEHHBIX
yueOHbIM TUTAaHOM. CTyIEHT JIEeMOHCTPHPYET HEMOJIHOE COOTBETCTBHE
3HaHWW, yMEHHUW, HABBIKOB, NPUBEJIEHHBIX B TaONIWIAX TOKa3aTelneH,
He 3aureno | momyckaroTcsl 3HAUMTEIbHBIE OIIMOKH, MPOSIBISIETCS OTCYTCTBHE 3HAHHM,
YMEHHH, HaBBIKOB 10 pALy T[OKas3aTened, CTYIeHT HCIbIThIBAET
3HAUUTEIbHBIC 3aTPYIHEHUS] TPU OINEPUPOBAHUM 3HAHUSIMH U YMEHUSIMU
MIPU UX TIEPEHOCE HA HOBBIE CUTYAI[UH.

DopMa NPOMEKYTOYHOM aTTECTALMH: IK3aMeH.

[IpomexxyTounas arrectanus oOydarolmuxcs B (opMe 3K3amMeHa MPOBOJUTCS IO
pe3yJbTaTaM BBIMOJHEHUSI BCEX BHJIOB Y4EOHOM pabOThI, MPEAYCMOTPEHHBIX YUEOHBIM
IJIAHOM [0 JIaHHOW JUCHUIUIMHE (MOIYJI0), MPU 3TOM YUUTHIBAKOTCA PE3YJIbTaThI
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH B TeueHUE cemecTpa. OLeHKa CTENEeHU JTOCTHXKEHUS
OOy4YalOMIMMUCS TUIAHUPYEMBIX pe3yJbTaTOB OOYYEeHHs MO AUCHUIUIMHE (MOJYIIIO)
MPOBOJUTCSL TIPEMOJaBaTEIeM, BEAYIIUM 3aHATUS MO JUCHUIUIMHE (MOIYJI0) METOJIOM
AKCHEPTHOM oneHKH. [Io uToram nMpomMexyTOuHOM aTTECTALUU 0 TUCHUIUIMHE (MOYIIIO)
BBICTABIISIETCS ~ OLIEHKA  «OTIIMYHO»,  «XOpPOLIO»,  «YIOBJIETBOPUTEIIBHO» WU
«HEYIOBJIETBOPUTEIBHO.




K mpomexxyTouHOU aTTecTanuu J0IyCKATCSA TOJBKO CTYICHTBI, BBIITOJIHUBIINE BCE BUIBI
y4eOHON paboThI, MPEAYCMOTPEHHBIC padodel MPOrpaMMON MO JUCIMIUINHE «XHUMHS)
(mocemieHrne MPaKTUUYECKUX 3aHATUN, BBHIMOJIHWIN JTa0OPAaTOPHBIX PAaOOT, BBIMOJHWIN
KOHTPOJIbHBIX padoT).

Ixana ouyenusanusn Onucanue

Buvinonnenvt 6ce  6udvi  yuebHot pabomsel, npedycMompeHHble
yueOHvim  naanom. Cmyoewm OeMoOHCmMpupyem coOOmeemcmeue
3HAHULL, YMEHUll, HABbIKO8 NPUBCOCHHbIM 8 MabIUYax noxazameinell,
onepupyem NpuoOPemeHHbIMU 3HAHUAMU, YMEHUAMU, HABBIKAMU,
NpUMeHsiem ux 6 CUmyayusix nosvluleHHoU cioxchocmu. Ilpu smom
Mo2ym Oblmb OONYUWeHbl He3HAYUMmenbHble OWUOKU, HemOoYHOCU,
3ampyoHeHUss NPU AHATUMUYECKUX ONepayusix, NepeHoce 3HAHUU U
VMeHULl HAd HOBble, HeCMAHOAPMHble CUMYAYUU.

Omauuno

Buvinonnenvt 6ce 6udvi  yuebHou pabomsel, npedycMompeHHble
yuebnuvim  naanom.  Cmyoewm — OeMOHCmMpUpyem — HenoaHoe,
Xopowo NpasuibHoe  coomeemcmeue - 3HAHUU,  YMeHUl,  HABbIKOG
npugedeHHbiM 8 mabiuyax noxazameinetl, 6o eciu npu 3Mom OblLiu
odonyweHvl 2-3 HecywecmaeHubie OUUOKU.

Buvinonnenvt  6ce  6uowt  yuebHoUu pabomwvi, npedyCMompeHHbvle
yuebHvim  naawom. Cmyoenm OeMoHCmMpupyem coOOmeemcmeue
Yooenemeéopumenvho | 3HaHuil, 8 KOMOPOM OC8EUleHA OCHOBHAL, HAUDOIee BAICHAs YACHb
Mamepuana, Ho npu SMom OONYWeEeHAa 0OHA 3HAYUMENbHAS OWUOKA
UU HEMOUYHOCHb.

He 6vinonnen o0oun unu 6onee 6udos yuebHou pabomui,
npeodyCMOMpPeHHbIX yueonuvim naanom. CmyoeHm OemMoHcmpupyem
HeNnoiHoe COOMEemcmeue 3HAHUL, YMeHUll, HABbIKO8 NPUBEOCHHbIM
Heyoosnemsopumenvr | 6 mabauyax nokazamenet, 0ONYCKarOmMcs 3Ha4umenbhvlie OUUOKY,

0 NPOAGNAEMCL OMCYMCMeue 3HAHUL, YMEHUll, HABbLIKO8 NO POy
nokazamejetl, CMmyOeHm UCNbIMbleaen 3HAUUmebHble 3ampyOHeHUs.
npu ONepupoOBaHuU 3HAHUAMU U YMEHUSMU NPU UX HepeHoce HA
HOBble CUmyayuu.

@oHIbI OLEHOYHBIX CPEACTB TpeACTaBjJeHbl B MNpWwiIokeHun 1 Kk padoueid
nporpamme.

Paspabotuuk nonent kapeapst Xumbuorex, K.X.H., TOIEHT /Kyckos A.H./



W.o. 3aBenymero kad. XumbrnoTex H.E. Hukonaiikuna

PykxoBonurens POII A H, 3aines



[Ipunoxenue 1

K paboueii mporpamMme

MMHHUCTEPCTBO OBPA30BAHMS 1 HAYKY POCCUMCKOM OEJIEPALIMN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE YUPEXXIEHUE BBICILIEI'O OBPA3OBAHM

«MOCKOBCKHI HOJII/ITEXHI/IU‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWH TOJINTEX)

Hanpasnenue noarorosku: 08.03.01 CTPOUTEJIbLCTBO
OII (mpoduiip): «[IpoMBITITIEHHOE U TPAKIAHCKOE CTPOUTEITHCTBOY
dopma 00yueHHs: ouHas

Bun npodeccronansHoit gesarensHoctu: (B coorBerctBUn ¢ ®I'OC BO)

Kadenpa Xumbuorex

®OH/I OHEHOYHBIX CPEJACTB

O JMCIHUIIJIMHE «XUMMUA»

Cocrasg: 1. [Tacriopt ¢oHIa OIIEHOYHBIX CPEACTB

2. OnMcanue OIEHOYHBIX CPEICTB

CocTaBuTeiu:

HouenTt xadenpsr Xumbuorex,

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

Mocksa, 2020 ron



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

MUWHUCTEPCTBO HAYKWU U BBICILIEI'O OBPA30OBAHUSA POCCUNCKOW ®EIEPALIUN
@E/IEPAJTBHOE FOCY/JAPCTBEHHOE BEO/DKETHOE OFPA30OBATEJTBHOE YUPEXK/IEHUE BBICITIEIO OBPA30OBAHIST
«MOCKOBCKUM INOJIMTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKWH ITOJIUTEX)

HOII «Xumbunorex» / Incunmiauna «Xumus» / 2020 /2020 y4yeOHblii roa

Buier Ne 3

OCHOBHBIE TIOHSITHS U ONPEIACICHHS TEPMOJUHAMUKH. DHTAIBIUSA CUCTEMBbI. DHTAIBITHS
XUMUYECKON PEAKIUU. DKCIEPUMEHTAIBHOE ONPEICTICHUE IHTAIBITMH PEAKINH (Ha MpuMepe
peaxkuy HeuTpanusamum).

[Ipeackazanue reoMeTpUIECKOTO CTPOSHUS MOJIEKYJI METOJIOM OTTaJIKUBAHUS AJICKTPOHHBIX Map
(meton ['minecnn) 1 MeToIOM BajleHTHBIX cBs3ell. ['eomeTrpust monekyn BeCl, , BF; , CHy , NH;
n HzO

CKOJIBKO TPaMMOB ITMHKA PACTBOPHIIOCH B COJISTHOM KUCJIOTE, €CITM U3BECTHO, YTO B XOJI€ ITOU
peaKIMK TMMPU HOPMAJIBHBIX YCIOBHUSIX BBIICIUIOCH 1,2 71 BOJOpOIA.

Houent HOL| Xumbuorex, K.X.H., TOIEHT /KyckoB A.H./

H.o. pykoBoautens HOLL Xumbunorex, k.6.H., JOLUEHT /Topuuna E.C./

Vr1BepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)

1.

MUWHUCTEPCTBO HAYKWU U BBICILIEI'O OBPA30OBAHUSA POCCUNCKOW ®EIEPALIUN
@E/IEPAJIBHOE FOCY/JAPCTBEHHOE BEOJDKETHOE OFPA30OBATEJTBHOE YUPEXK/IEHUE BBICITIEIO OBPA30OBAHIST
«MOCKOBCKUM INOJIMTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKWH ITOJIUTEX)

HOII «Xumbunorex» / Incunmiauna «Xumus» / 2020 /2020 yyedHblii roa

Bujer Ne 6

3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. CiocoObl pacuera HTAJIBIUN peaKiuii ¢
HCIIOJIb30BaHUEM 3aKOHa ['ecca (Ha KOHKPETHBIX IPUMeEpax).

Ouneprerudeckue quarpaMmbl MO TBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJI 2 TIEpUOJIa.
3aKOHOMEPHOCTH B U3MEHEHUH MX CBOWCTB (IUTMHA CBSI3H, YHEPTHUS CBSI3U, MATHUTHBIC
CBOWCTBA).

Bo ckonbpko pa3 ymensmmTcs ckopocth peakiuu 2NO + O, = 2NO, npu pa3zdoaBiIeHUN CMECH
pearupyromux ra3oB B 3 paza? CoctaBsTe (OpMYITy ISl OTIPEETICHUS KOHCTAHTHI PABHOBECHS
JTAaHHOM pEaKIUH.

Houent HOL| Xumbuorex, K.X.H., TOIEHT /KyckoB A.H./

H.o. pykoBoautens HOLL Xumbuorex, k.6.H., JOLUEHT /Topuuna E.C./

Vr1BepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)



MUWHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUSA POCCUNCKON ®EIEPALIUU
@FZIEPAJTBHOE FOCY/JAPCTBEHHOE BIO/PKETHOE OBPA30OBATEJTBHOE YUPEXK/IEHUE BBICIIIEFO OFPA3OBAHHST
«MOCKOBCKWMH IMOJIMTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKWH ITOJIUTEX)

HOL «Xumbuorex» / Incuunmianna «Xumus» / 2020 /2020 yuyeOHbIii 1o

Bujaer Ne 10

1. BnusHue TemrepaTypbl Ha CKOPOCTh XUMHUYECKON peakiuu. [[pudauHbl BIUSHUAS (101
AKTUBHBIX MOJIEKYI U pacnpeaeneHue bonpiiMana). YpaBHeHne AppeHnyca. DHepreTHIecKuit
npoduiIb XUMUYECKON peakui. DKCIEPUMEHTAIbHOE ONpeieSiCHIE SHEPTUN aKTUBALIUU
XUMHYECKOHN peakiuu (KOHKPETHBIN MpuMep).

2. 3aBucuMOCTh dHeprun [ m60ca XUMHUYECKON Peakiiuy OT TeMIEePaTyphl (SHTATBITUHHBIA 1
SHTPONUIHBIHN (akTopsl mporecca). Dueprus ' ndé0ca u caMonpon3BOIBLHOCTH MPOLECCa.

3. CocTaBbTe BIEKTPOHHYIO (POPMyYITy aToMa THTaHa M MoHoB TuTana Ti*" u Ti*". K kakomy
AIIEKTPOHHOMY CEMENCTBY OTHOCUTCS TUTaH? [IpuBeauTe 21EKTPOHHbBIE aHAJIOTH THUTAHA.

Jouent HOL| Xumbuorex, K.X.H., JOLEHT /KyckoB A.H./
W.o. pyxoBogutens HOLL Xumbnorex, k.0.H., 1o1eHT /Topmuna E.C./
YTBepxnaeHo Ha 3acemanuu . 201 1., mpoTokox Ne (coct. A.H. KyckoB)

MUWHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHUSA POCCUNCKON ®EIEPALIUN
@EZIEPAJTHOE FOCY/JAPCTBEHHOE BIO[PKETHOE OBPA30OBATEJTBHOE YUPEXK/IEHUE BBICIIIETO OFPA30OBAHHST
«MOCKOBCKUM INOJIMTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKMU ITOJIUTEX)

HOII «Xumbuorex» / Incunmiauna «Xumus» / 2020 /2020 yuedHblii roa

Bujer Ne 12

1. OOpartumble xumuueckue peakiuuu. CKOpocTb 0OpaTHMMbBIX XMUMHMUYECKHUX pEeaKUui.
Kunernyeckoe omnucaHue XMMHUYECKOTO paBHOBeCHs (CBSI3b KOHCTAHTHI PABHOBECHUS PEAKIIMH
C KOHCTaHTaMU CKOPOCTEH MPSIMOTO ¥ OOPATHOTO MPOIIECCOB).

2. DOueprus ['m66ca. CranmaptHas 3Heprus [ m60ca obpazoBanus Bemecta. CtanmapTHas
sHeprus ['m606ca xumudeckoit peakiuu. CrocoObl pacyeTa CTaHmapTHOM >Hepruu [ 'mdoca
XUMHUYECKON peakinu (Ha KOHKPETHOM MpUMEPE)

3. H3ob6paszute rpaduuecku ¢ mOMOIIBI0 MeToAa BaleHTHBIX cBs3ell (BC) n 00bsacHUTE MEXaHU3M
o0OpazoBanus Monekybl SiFs u mona [SiFs]*. Ykaxure THIBI 00pa3yrOMIUXCs XMMHYECKUX
CBA3€H, UX KPaTHOCTb U MEXaHU3MbI X 00pa30BaHUs

Honent HOL] Xumbuorex, K.X.H., TOIIEHT /KyckoB A.H./

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

VTBepxnaeHo Ha 3aceqanun . 201 1., mpoTokon Ne (coct. A.H. KyckoB)



IIpumepsl 3K3aMeHANMOHHBIX ONJICTOB

MMHUCTEPCTBO HAYKMU U BBICIIIET'O OBPA30BAHMS POCCUMCKOM SOEJEPALINN
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/PDKETHOE OFPA30OBATEJIBHOE YUYPEXX/IEHVE BBICIITEI'O OBPA3OBAHNA

«MOCKOBCKUM ITOJIMTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKI/II?'I ITOJINTEX)
HOL «Xumbuorex» / Incuunauna «Xumus» / 2020 /2020 yuyeOHbIii 1o

Bujaer Ne 1

1. CrexuoMeTpHUYECKUE 3aKOHBI: 3aKOH COXPaHEHMs MaccChl, 3aKOH IOCTOSHCTBA cocTasa. Mx
pOJIb B XUMUHU U COBPEMEHHAsI TPAKTOBKA. 1'a30Bble 3aKOHBI: 3aKOH ABOIaJpo, ypaBHEHHE
MenneneeBa-Kinaneiipona.

2. KommuiekcHsie coenuHeHus (mpumepsl). OCHOBHBIE TMOHSTHSA: KOMILIEKCOOOpa3oBaTelb,
JMraHz, KOOpJUHAUMOHHOE YKciao. OOpa3oBaHME KOMIUIEKCHBIX YaCTHL B paCTBOPAX.
CTYHGH‘-IaTBIC KOHCTAaHTHI 06pa3013aH1/151 KOMIIIICKCHBIX YaCTHUIl U KOHCTAHThI UX yCTOfI‘-IHBOCTH.

3. Hanwmmmre ssekTpoHHYyI0 (hopMyiy aToma cepbl. K KakoMy 371€KTpOHHOMY ceMeHCTBY (THILY)
OTHOCHTCS cepa? YKaKUTE€ BaJCHTHBIE 3JIEKTPOHBI, PACIIPENAETIUTE UX 110 IHEPIETUUECKUM
A4YelKkaM B HOPMAJIbHOM M BO30YX/I€HHBIX COCTOSIHUSX.

Honent HOL| Xumbuorex, K.X.H., TOIEHT /KyckoB A.H./
H.o. pykoBoautens HOLL Xumbuorex, k.6.H., JOLUEHT /Topuuna E.C./
Vr1BepxknaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)

MUWHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30BAHMSI POCCUNCKOMN SEJEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE BFO/DKETHOE OFPA30BATEJIbHOE YUYPEXXIEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKWMH IMMOJIMTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKMU I ITOJIUTEX)

HOL «Xumbuorex» / Incuunauna «Xumus» / 2020 /2020 yuyeOHbIii 1o
buaer Ne 4

1. Xumuueckoe paBHOBecHE. Y CJIOBHSI XUMUYECKOTr0 paBHOBecHs. KoHcTaHTa paBHOBeCHS
XUMUYECKol peakiu. TepMoJuHaMU4eCKUil BBIBOJ KOHCTAHThl PABHOBECHSI.

2. 3aBHCHMOCTb 3JEKTPOJHOTO MOTEHIMAlla OT YCJIOBHM MPOBEICHHS pEakiuu. Y paBHEHUE
HepHcra.

3. Brwiuucnure: a) MacCcoBYIO JI0JII0 PAaCTBOPEHHOTO BelecTBa (®, %); 6) HopmanbHOCTh (CH); B)
MoutsipHOCTh (CMm); 1) MosstmbHOCTB (Cm ); 1) TuTp (T) pactBopa H3PO4, momydennoro npu
pactBopenuu 18 r H;POy4 B 282 ¢M’ BOJIBI, €CIIH OTHOCUTEIbHAS TIOTHOCTH MOJIYYE€HHOTO
pactBopa cocrasuser 1,031 r/cm’

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

N.o. pyxoBogutens HOLL Xumbnorex, k.0.H., JOLIEHT /Topmuna E.C./

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



MUHUCTEPCTBO HAYKU 1 BBICIIIET'O OFPA30OBAHUS POCCUNCKON SOEJEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE BFO/DKETHOE OFPA30BATEJIbHOE YUYPEXXIEHWE BBICIIEI'O OBPA3SOBAHIMA

«MOCKOBCKWM NOJIMTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKWH ITOJIUTEX)
HOII «Xumbunorex» / Incunmiaunna «Xumus» / 2020 /2020 y4yeOHblii roa

Buier Ne 7

1. DHrponwus BemecTBa. 3aBUCMMOCTb SHTPOIUH BEIIECTBA OT TEMIIEPATypbl, 00beMa,
arperaTHoOro COCTOSIHUA. DHTpomnusi oOpa3oBaHus BemlecTBa. [Iporeccsl,
COTMPOBOKIAOIINECS YBEIMUYECHHUEM 1 YMEHBIIIEHUEM YHTPOIHH (TIPUMEPHI).

2. Ilepuomnueckas cuctema snemeHToB Jl. 1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
aTOMOB (paaWyC aTroma, SHEprus MOHU3AIUHU, CPOJCTBO K AJICKTPOHY,
AIIEKTPOOTPULIATEIBHOCTh). DHEPreTUYECKUe IUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

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

PaBHOBECHBIE KOHIIEHTpaIMu paBHbI (Moab/n): [A] = 0,6; [B] = 1,2; [C]=2,16.
Onpenennte KOHCTAHTY PAaBHOBECHS PEaKIMK U UCXO/IHbBIE KOHIIGHTPAIMK BemecTB A u B.

Jouent HOL| Xumbuorex, K.X.H., JOLEHT /KyckoB A.H./
N.o. pyxoBogutens HOLL Xumbnorex, k.0.H., 101IeHT /Topmuna E.C./
YTBepxnaeHo Ha 3acemanun . 201 1., mpoTokox Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO HAYKU 1 BBICIIIET'O OBPA30BAHNS POCCUMCKOM OEJEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE BIO/PDKETHOE OFPA30OBATEJIbBHOE YUYPEXXIEHWE BBICIIEI'O OBPA3SOBAHIA
«MOCKOBCKUM INOJIMTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKWH ITOJINTEX)

HOII «Xumbuorex» / Incunmiauna «Xumus» / 2020 /2020 yuedublii rox

Bunaer Ne 17

I. CwmemeHne XUMHUYECKOTO PABHOBECHS IPU M3MEHEHWH BHEIIHUX YycinoBui. [IpuaHimn Jle
[laTenbe: TePMOANHAMHUYECKOE U KHHETHYECKOE 0OOCHOBaHHE.

2. TI'mpponn3 kak npuMep NPOTOJUTHYECKOIO paBHOBecHdA. ['MIposi3 KaTMOHA M AaHMOHA
(mpumepsl). [TonmHbIH (HEOOPAaTUMBII) THAPOINU3 (IPUMEDPHI).

3. Peaxmus ropeHus KHUAKOTO STHIIOBOTO CIIUPTA BHIPAKAETCS TEPMOXUMUYECKUM YpaBHEHUEM:

C,HsOH(x) + Ox(r) = 2COx(r) + 3H,O(x); AH=7?

Brruncnute TemioBoi 3QpQeKT peakinu, eciid U3BECTHO, YTO TEIUIOTHI 00pa30oBaHUs
C,Hs0OH(x), CO,(t) u H,O(3x) cOOTBETCTBEHHO paBHbI, KJ[>k/Moub: -277,67; -393,51 u -285,84.

Honear HOL] Xumbuorex, K.X.H., IOIIEHT /KyckoB A.H./

H.o. pykoBoautens HOLL Xumbuorex, k.6.H., JOLUEHT /T'opumna E.C./

VYTBepxknaeHo Ha 3aceqanun . 201 1., mpoTokon 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»
(6akanaBp), 3ao0uHas hopma oOyUeHHS

Buab yueOHoii padoTsl, Dopm
= = g BKJII0Yasi CAMOCTOATE/bHYIO Buabl camocrosiTeibHOM padoThl 18
Paszpnen § % § padoTy CTyICHTOB, CTYJAECHTOB arrecT
w/n S | =8 U TPYO0EMKOCTH B Yacax anumn
J | I/C | Ja6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
OcHOBHBIE NOHATHS H 3aKOHBI
1.1 1 1 1 3
XUMUH
Bsoonoe 3anamue no
12 J1a60pamopHoOMY NPAKIMUKYMY . | | 3
TexHuka 6e30macHOCTH pHU paboTe B
nabopaTopun
13 Knaccml)mfamm XHUMHYECKHX 1 3
coeJUHEeHHIT
1.4 Jlabopamopnas paboma «KJIUaCCBI 1 | 3
HEOPraHUYECKUX COEAMHEHUIN
1.5 | Crpoenue aTroma 1 1 1 3
Jlabopamopnas paboma
1.6 | «OnpeneneHne >KBUBAICHTHON 1 1 1 3
aTOMHOW MacChl METaJIa»
L7, Iepnonunyeckuii 3akon. CBoiicTBa 1 1 3
XHMHUYECKHX 3JIEMEHTOB.
1.8 XuMHn4eckas CBf3b U CTPOCHUE 1 3
MOJIEKY.JI
1.11 | XumMnueckasi TepMOJIMHAMHKA. 1 3




Yacte 1

XuMuyeckas TepMOJANHAMHUKA.

1.12 Yacrs 2

1.13 | Xumuueckasi kuneruka. Yacrp 1

14 Jlabopamopnas paboma «CKOpPOCTb

’ XUMHUYECKOH peakiuu. Katanuzy»

1.15 | Xumuyeckas knHetuka. Yacrs 2

2.1 | Teopusi pacTBOpOB.
Jlabopamopnas paboma

2.2 | «IlpuroToBineHue u onpeaeneHue
KOHIIEHTPAIlUU PacTBOPa»

2.3 | lucnepcHbie CHCTEMbI

2.4 | PacTBopbl 2j1eKTpoauToB. Hacts 1

25 Jlabopamopnas paboma «CunbHBIC
U cla0ble NIEKTPOITUTHD)

2.6 | PacTBOpBI 2J1eKTPOJIUTOB. YacTh 2

) OxucIuTeJIBbHO-

7 BOCCTAHOBHTE/IbHbIE PeaAKIMU.

2.8 | Xumus MeTaJIOB

2.9 | DaekTpoxuMHYecKHe MPouecchl

510 ﬂa60pam0pvua}z paboma «Psn
HaNPsHKEHUN METalIOB»

2.11 | Koppo3us meTa/u10B

) 12 Jlabopamopnas paboma

«DNeKTpoXuMHUYecKasi KOppo3ush»




Oprannveckue

2.13 | BBICOKOMOJIEKYJISIPHBIE 3
coennHeHusi. 0030pnasn neKyus.
Dopma ammecmayuu
Bcero yacos nmo aucuuInJIMHe 88
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