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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heasimu ocBoeHHMs AUCHUILIMHBI «OO0MIas U HEOPTaHUYECKAsT XUMUS SIBIISETCS
TEOpETUYECKasi W TMPAKTUYECKasl MOATOTOBKA CTYACHTOB 1O OCHOBHBIM ((hyHIaMEHTaIbHBIM)
paznenam oOIIed MU HEOPraHMYECKOM XMMHHM C y4E€TOM COBPEMEHHBIX TEHJICHLUNU pPa3BUTHUS
XUMUYECKOW HAayKH, IOJKPEIUICHHOW Haubojaee SPKUMH IPUMEPAMH, pEau3yeMbIMU B
MPOMBINIUICHHOCTH, 4YTO  OOEecCleYyMBaeT  pelIeHHWEe  BBITYCKHUKOM  3amad  Oyaymiei
poeCCHOHAIBHON JCSATEIHBHOCTH.

1.2. 3agauu ocBOeHMA TUCHUILINHBI:

— TOTOBHOCTb CTYIACHTOB K MCIIOJb30BaHUIO IOJIYYCHHBIX IIPU U3YYCHUU NUCLUILUIMHBI
«O01mas 1 HeopraHuyecKasi XUMUs» 3HAHWN, YMEHUH, HABBIKOB M KOMIETEHIIUHI MTPU U3yYCHUU
OO0IIeHAYYHBIX U CIIEUUABHBIX TUCIUILUIMH, a TAKXKe Ul PeIIeHUs MPOo(eCCHOHATBHBIX 3a/1a4;

- cdopMupoBaTh yMEHHUS W HABBIKM SKCIEPUMEHTAIBHON pabOThl B XHUMHUYECKOMN
nabopaTtopuu, IPOBEACHHS HAYYHOT'O UCCIIE0BAHUS, aHAJIN3a PE3yJIbTaTOB 3KCIIEPUMEHTA,;

- TOTOBHOCTbH CTYACHTOB K OPIaHHU3AaLMH CaMOCTOSITEIbHON NEATEIBHOCTH AJI PELICHUS
MIOCTaBJIEHHBIX 3aJ[a4 U pabOThI C HAYYHO-TEXHUYECKOHN JIUTEPaTypOHu;

- TOTOBHOCTH CTYJCHTOB K IOJIb30BaHHUIO HH(POPMAIIMOHHBIMU cUCTeMaMu (yueOHas,
Hay4yHas JIMTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

2.1. YueOoHas aucuuminHa «OO0m@asi U HeopraHuyeckasi XHMHS» BKJIKYEHA B
00s3aTeNbHbI TNepedeHb AMCLUUILIMH 00s3aTeNbHOM 4YacTu 00pa3oBaTENbHON IMpOrpamMMbl U
sBnsieTcs (yHIAMEHTANbHOW 0a30i MaTreMaTHYecKOro M €CTECTBEHHOHAyYHOTO  IIHKJIA
o0pa3oBaTeNbHOW NPOrpaMMbl BHE 3aBUCUMOCTH OT €€ HalpaBJIeHHOCTH (Ipoduis).
Jucuunnuza peanusyercs B cootBeTcTBHM ¢ Tpedosanusmu ®I'OC, OIT BO u VII, no nanHOMY
HaIPAaBJIEHUIO TOJTOTOBKH.

IIpenmerom u3ydeHUs IUCHMIUIMHBI «OOIIas ¥ HEOpPraHUYecKash XUMHs» SBISIOTCS
BEIIECTBO, €ro CTPOEHUE, CBOWCTBA, METOAbl HACHTU(UKAIMKM U aHalu3a; XHUMHUYECKUe
nporecchl M 00lLIMe 3aKOHOMEPHOCTH MX IPOTEKaHWs, a TaKXe PABHOBECHBIE CUCTEMbI U
YCIIOBHS CMEIEHMsI PaBHOBECHS B HUX, a Takke (DOPMUPOBAHHE y CTYACHTOB HMHXKEHEPHO-
TEXHOJOTMYECKOTO MBIIUIEHUS M CO3/1aHUE TEOPETUYECKOW M NPAKTHYECKOH OCHOBBI JUIS
IJ1yOOKOT0 OHUMaHMsI COBPEMEHHBIX MPOIIECCOB XUMUUYECKON TEXHOJIOTHH.

JUis  yCHemHoro OCBOGHMS JAaHHOW JMCUUIUIMHBI HEOOXOJUMbI 0a30BblE 3HAHUA,
MOJIyYEHHBIE CTYJAEHTAMHM IpPU H3YYEHUU XUMHUHM, (U3MKM M MaTeMaTHMKH B paMKax Kypca
cpenHei 001eo0pa3zoBaTeIbHOM MIKOJBI. [[1s yCBOCHMS TUCIIMIUIMHBI CTYEHT JOJIKEH:

- BJIaJIeTh 0a30BOM XUMUYECKON TEPMHUHOJIOTHEH;

- MMOHUMATh CMBICI XUMHYECKHX (OPMYT U CUMBOJIOB, UHJEKCOB U KOI(PPUIMEHTOB B
XUMUYECKUX YPABHEHUSIX PEaKIIHii;

- UMEeTh MpPEJCTaBICHUS 00 OCHOBHBIX KJlaccaX HEOPraHMYECKHX COETUHEHUMH, aTOMHO-
MOJIEKYJISIPHOM YY€HHUH U IPUPOJI€ XUMUUYECKOM CBSI3H,

- ToHMMaTh (YHIAMEHTAIBHOE pa3IMuue MEXKJIy XUMHUYECKUMU U (PU3UYECKUMHU
SBJICHUSIMU;

- 0051a71aTh HaYaJIbHBIMHM HaBBIKAMHU PEIIEHUs TPOCTENIINX pacUEeTHBIX 3a/au.

Hucuunmuna «OOmas U HeopraHuyeckas XUMUS» 3aKJIaJbIBa€T OCHOBBI NOHMMAaHUS
CYIIHOCTH XMMHYECKHX MPEBpAIICHUN U SBISETCS CTPOro 00s13aTeNbHOM (MpeAmecTBYIOMEN)
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JUISL U3y4YEHHs] TOJABIISIIONIET0 OOJIBIIMHCTBA IMOCIEAYIOMUX OOMIEHAYYHBIX U CIEIHaIbHBIX
TUCIUIUIMH. B d9actHOCTH, copMmHupoBaHHBIE KOMMIETCHIMH (YMEHHS pEIIaTh pacueTHBIC
3a/la4l, ypaBHUBATb OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUU METOAOM IOJIYpEaKIUii,
ONpeNeNsATh MPUHIUIIUATIBLHYI0 BO3MOKHOCTh MTPOTEKAHUs MPOLIECCOB U YIPABIATh BBIXOJIOM U
CKOPOCTBIO PEaKIMH) HANPSAMYIO HCIIOJB3YIOTCS B Kapcax «AHaIUTHYECKas XUMHS U (QU3UKO-
XUMHUYECKHE METO/Ibl aHanmn3a» U «Dusndeckast XuMus».

JlanpHeiee pa3BUTHE 3aJ0KEHHBIH TEOPETUYECKHH Oa3uc IMOoydaeT NPH H3YYCHHH
TakuX JAUCUMIUIMH Kak «OOmas xumuyeckas TexHonorus», «KommouaHas Xumus»,
«ONEeKTPOXUMHUSA», a TaKXKe SBISETCS HEOThEeMJIEMbIM (YHIAMEHTOM [JIsi  YCHEIIHOTO
BBITIOJTHEHUSI BBITYCKHON KBATHM(PHUKAITMOHHON paboThl. YuuThiBas crnenuduky mpoduien
MOJATOTOBKH, OCOOYIO pOJIb H3paeT pazaen Kypca «Quextpoxumus. Kopposus u 3amura
METAJIJIOB». 3HAaHUs, IOJyYEHHBIE IIPH €70 OCBOCHUH, SIBJIIOTCSI KPUTUYECKH BAXKHBIM YCIOBUEM
JUTSE TIepexojila K HM3Yy4eHUI0 MPOPWIbHBIX auciuiuimH: «Koppo3us u 3ammra MeTauioBy,
«MarepuanoBeieHHe M 3aluTa OT KOPpO3um», «JIakoKpacodHbIE MOKPBITUS». «XUMHYECKUE
MCTOYHUKHU TOKA U AJIEKTPOIIU3)

Baxneiimeldi 0COOEHHOCTBIO TUCIHILIUHBI, OMPEAENSIONIe €€ pojb B CTAHOBJICHHUH
WH)XEHEepa-XUMHUKA-TEXHOJIOTa, SBJIAETCS 00bEMHBIN 1a00paTOpHbIi MpakTuKyM. JlabopaTopHbie
3aHATHUS BBICTYNAIOT KIIFOYEBOW aKTHBHON (OPMOI yaeOHOro mporiecca, HalpaBiIeHHON Ha!

1. popmuposanue npogeccuonanvhwvix Hagvikog — pabOTy C XUMHUUECKUMH pearcHTaMHu,
nocyaod u npubopamu; IUIAHUPOBAaHME U IPOBEJIEHUE XMMHMUYECKOTO DSKCIEPHUMEHTA;
UHTEPIPETAMI0 PE3yAbTATOB; NPOBEIECHUE pacueToB 1O (QOopMylnaM U ypaBHEHHUSM;
MIPOTHO3UPOBAHUE MOCIEICTBIUI XUMUYECKHUX (B T.4. IPOU3BOICTBEHHBIX ) MPOIIECCOB.

2. passumue HAYYHO-UCCIEO08AMENbCKO20 NOMEYHUalad — B TpaJAuLIMOHHbBIC
nabopaTtopHble PabOThl UHTETPUPOBAHBI JJIEMEHTHl MEPBUYHOTO HAYYHOTO HCCIIECIOBAHMS.
CTyneHThI y4aTcsi CaMOCTOSITENIbHO MOJ0UPATh PEaKTHUBBI, 00OCHOBBIBATH MPUYHUHBI IPOTEKAHUS
WK OJIOKHUPOBAHUS XMMHUYECKUX PEAKIUH, MpelCKa3blBaTh UX MPAKTHUECKYI 3HAYMMOCTb.
Hampumep, B pabotre «CKOpPOCTh XMUMHUYECKOH peaklMH» OCYIIECTBISETCS Mepexoa OT
KayeCTBEHHOI'0 HAOJIOJEHUS K CTPOrol KOJIMYECTBEHHOM 00pabOTKe JaHHBIX C BBIYMCIIEHUEM
SHEPTUM aKTUBAIlMM W TIOpsAJIKa peakiuu, B pabore «OmpeneneHue TeruioBoro 3ddexra
peakuun» TeIIOEMKOCTh KaJOpUMETpa OMNpEeseTcss METOANYECKH 0ojiee rPaMOTHO, YEM 3TO
OTIHCAaHO BO BCEX JIAOOPATOPHBIX MPAKTUKYMaX.

3. ¢opmuposanue naonpogheccuonanroHvix Komnemenyuii — TPAKTUKYM OpPraHU30BaH
TakuM 00pa3oM, 4TOObI 00eCNeYnTh Pa3BUTHE HABBIKOB KOMaHIHOW pabOThI, MEKITUYHOCTHOU
KOMMYHHKAIINH, JTUACPCKUX Ka4eCTB U CIHOCOOHOCTH K MPHUHATHIO PelIeHUu. ITO ITOCTUTAaeTCs
yepe3 MNpPOBEACHHUE TPYIIOBBIX AMCKYCCUM, apryMEHTAallMI0 BBIBOJOB, aHAlIM3 CUTyaUUd U
MMUTAIMOHHBIX MoJenel, 0a3upylomuxcs Ha pe3ybTaTax 3KCIepUMEHTa ¢ y4eToM Oyayiei
npohecCuOHATBEHON NeSTENbHOCTH.

B COBOKYNHOCTH JEKIIMOHHBIN MaTepuall, BBIMOJHSIOMWNA MOIIHYI0 MOTHBAalHOHHYIO
GYHKIMIO IO CTUMYJIMPOBAHUIO MHTEpeca K HayKe U COBPEMEHHBIM MpoOJieMaM XUMUYECKOU
TEXHOJIOTHH, U YTITYOJIEHHBIN Ta00paTOpHBIN MPaKTUKYM (OPMHUPYIOT Y BBIMTYCKHUKA HAJECKHYIO
6a3y A nanbHerIIero npopeccuoHaIbHOTO CTAHOBJICHHUS.

PaGouas mporpamma aucuuminuHbl «OO01Ias ¥ HEOPTAHUYECKAsT XUMISD TSI HHBAJIUIOB U
JIUI] ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbs pa3padaThIBaeTCs MHAWBHUIYAIBHO C YYETOM
0COOEHHOCTEHN TNCUXO(PU3NYECKOTO PA3BUTHS, WHIUBUIAYAIbHBIX BO3MOXHOCTEH M COCTOSHUS
3I0POBBST TAKUX OOYJAFOIITUXCSI.



3. KOMIETEHIIUY OBYYAIOIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JUCLHUILIMHBI (MOLY.JIST)

[Ipouecc wu3yyeHHS JUCLMUILUIMHBI

HaIIpaBJICH Ha.

(Monynsi) «OOmass u HeopraHWUYecKas XUMUSDY

- (GopMHpOBaHHE DJIEMEHTOB ClIeIyONUX KoMmrieTeHnnid B cootBeTcTBUU ¢ OIT BO mo

HarpaBJIeHUIO MOATroTOBKH (criennanbHOCcTH) 18.03.01 «XumMudeckass TeXHOIOTHS:
a) obmenpodeccunonansubix (OITK): OINK-1, 2.

Taoauya 1 - @opmuposanue KomnemeHyul OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuil OUCYUNIUHAMU

Oomras n
HeOpraHuyvecKasi
xumus (b1.6.4)

Okomnorus (b1.B.7)

XHUMMUS 3JI€MEHTOB
(b1.b.11)

Opranuueckasi XuMus

(B1.B.15)

Opraandeckas xumus ||
(b1.5.16)

BBenenue B
CIIENUAIBHOCTD
(b1.5.17)

dusnueckas XuMus
(51.5.22)

JlakoKpaco4HEbIe
nokpeitus (b1.5.24)

OO6uias xumMuYecKast
texuonorust (51.5.27)

Komnounnas xumus

(51.5.29)

IToaroroBka k
Mpoleaype 3aUUThl U
sanra BKP (B3./1.1)

OIIK-2

Oomras n
HeopraHuyeckas
xumus (b1.6.4)

Wudopmarnka (b1.5.2)

<

Maremaruka (51.5.3)

AHanuTHYECKas XUMUS
(DU3UKO-XUMHUYECKHE
meropl ananusa (b1.5.8)

WmxenepHas rpaduka
(51.5.9)

XHUMHUS DJIEMEHTOB
(B1.B.11)

<\

@usuka (b1.5.12)

<

Opranudeckast XuMust




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuil OUCYUNIUHAMU

(B1.5.15)

Oprannyeckas xumus ||
(b1.5.16)

WudopMmanmoHHbe
texHonoruu (b1.5.18)

HpI/IKHaﬂHaH MECXaHHKa
(51.5.20)

IIpoueccer n
MEXaHUIECKHE
arnmaparhl XUMHIECKUX
npoussocts (b1.5.21)

Ddusnueckas XuMus
(51.5.22)

JlakoKpaco4HEBIE
nokpeitus (b1.5.24)

DIIeKTPOTEXHHUKA U
MMPOMBIIIJICHHAA
anektponuka (b1.5.26)

O6urast xuMHu4IecKas
texuonorust (51.5.27)

Koanounnas xumus

(B1.5.29)

IToaroroBka k
Mpoleaype 3alUThl U
3anura BKP (B3./1.1)




HHEPEYEHD IVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 11O JTUCHUIIJIMHE, COOTHECEHHBbBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCYUnIUHEe, COOMHECEHHbIX C NJIAHUPYEMbIMU PE3YTbMamamu 0C60eHUs

Koa m HaumenoBanue

OueHo4YHbIE CPeICTBA

Koa n
HHAUKATOpA I 6 T n <
HaAauMMCHOBaAHUEC OCTHIKEHHSI JJAaHHPYEMbI€ pe3yJIbTAThl O0YYCHHUSA 110 JUCHUIIJIHHE EKyHliero POMEKYTOIHOU
KOMIIETCHIINHN KOHTPOJIHA aTrecranmmu
KOMIIETCHIINHN
YMETh:
- BBIIIOJIHATH OCHOBHBIC
XUMHYECKUE OII€paInu,
HOIIK-1.1 H3yuaem - OIpeNeNATh - KontpomnbHsie
MEXAHUZMBL XUMUYECKUX 3HATb: TEPMOJMHAMUYECKHE BOIPOCHI K
OIIK-1. Ciocoben peaxyuil, 0CHO8bIBAACH HA - OCHOBHbBIE XapaKTEPUCTHKH BIAJETb: OTUYETaM TI0
H3y4YaTb, SHaHUAX 0 cmpoenul 3aKOHOMepH(()5TH XMMHHCCKHX peakuuitu | 5 11aGOPATOPHBIM
IIPOTCKAaHUS (PU3HUKO- ABHOBCCHBIC
aHaJIU3UPOBATD, sewgecmaa, npupooe p p . | mpuMeHeHHs 6a30BBIX paboram
HCIIOIB30BATE . XMMHYECKHUX MPOIIECCOB | KOHIIEHTPAIMHU BEIIECTB; ~
XUMUYECKOU C8A3U U 3HAHUH TIPH PETICHAN - 3amanus K
U XapaKTePUCTUKU - IPOTHO3UPOBATH
MCXaHU3MBI CEOTICMBAX PAZTUYHBIX XMMHYECKHX 327129 HHMCEMEHHBIM
XEMHYECKIX p PaBHOBECHOTO BJIMSHUC Pa3IUYHBIX
« KAACCO8 XUMUYECKUX COCTOSHUS ($aKTOpOB Ha paBHOBecHe KOHTPOJIbHBIM
peaknum, 97IeMEeHMOo8, COeOUHEeHUll, B XUMHYECKUX PEaKIHX; paboTam 1o Bomnpoce! mis
HPOUCXOMAUMX B | geyyecme u mamepuaios - oTIpenensTh pasnenam HHCEMEHHOTO
TEXHOJIOTUYECKHUX HAIPABIEHHOCTD K3AMEHA
HpOHeCCaX )51 npouecca B 3aJlaHHbIX (30 6I/IJ-I6TOB)
Opr)KaIOH.[eM MI/Ipe, HavyaJIbHBIX YCIIOBUAX BOHpOCBI TUTSE
OCHOBBIBAsICh Ha . YMETHD: BJIA/IETh:
3HATB: - IPOBOUTH - H&Bbﬁ(IaMI/I YCTHOTO
SHaHUAX O CTPOGHHH - OCHOBBI XI/IMPI‘-IGCKOfI p CO6CC€I[OBaHI/I$I Ha
BEILIECTBA, IPUPO/IE , TEPMOAMHAMUYECKUE HHTEPIPETaIHHI
’ TEPMOZINHAMUKH, 9K3aMeHe: OHIICThI
= pacueTsl, pac4eThl 110 paccYMTaHHBIX - KontponbHbie :
RUMITCCHON CBAH 1 * METOJIBI OTIACanHA OTIPEIENEHUIO CKOPOCTH | 3HAYEHHMI (30 buneros)
cpoficTBax HOIIK-1.2. 4 XHMHHECKHX paBHOBECH earl)KI?HH aBHOBe(IJ)HOﬁ TEPMOJNHAMUYECKHX SR
PasIMUHBIX KIIACCOB -1.2. Ananusupyem B pacTBOpax p > P b p 1 oTYeTaM I10
MEXAHUZMbL XUMUYECKUX ATEKTDOIITO: KOHLCHTpalHi YHKIHH 1 Ha HX 71a60PaTOPHBIM
XUMHIECKIX N P - BEIIECTRA, epecyeT OCHOBE;
3JIEMEHTOB Ppeaxyuii, npOUCX00AWUX 6 |- ruapoNH3a comei; ’ ’ paboram
I > . KOHI[CHTPAIIUH, - IPOTHO3HPOBATH
o MEXHON02ULEeCKUX - OCHOBBI XMMHYECKOMH - 3ajanus K
COCIMHCHHU, KHHETHKH: KOHCTAHTBI r'UApOJIn3a, BO3MOXHOCTb
BCUICCTB U npoueccax u Okpymamweﬂ/l ’ PacTBOPUMOCTH OCYHICCTBJICHUS U TMCHMCHHBIM
mupe - OKHCITUTEILHO- KOHTPOJIHHBIM
MaTepuaioB TPYIHOPACTBOPHUMBIX HAIpaBIICHUE
BOCCTAHOBUTCIIbHBIC o, 6 TaM 110
J— COCIUHCHUM; MPOTEKaHU paoo
P ’ . - COCTaBIIATh XUMHYECKHX pasaenam
- CTPOCHHEC U CBOUCTBA
ypaBHMBaTh TPOLIECCOB;
KOMIIJICKCHBIX
o OKHUCJIIUTCIIBHO- - HaBBbIKaMH
COCIMHCHUU
BOCCTAaHOBHUTCJIIBHBIC TIPUMCHCHUSL




Koa m nHaumenoBanue

OueHo4YHbIE CPeCcTBA

Koa n
HHAUKATOpAa <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyToUHOM
KOMIICTCHIIMU KOHTPOJIHA arTrecralnmumn
KOMIICTCHIIMU
peakuuy; MOJIy4YEHHBbIX 3HAHUHN HA
- moadupaTh MIPaKTHUKE [IPU aHAJIU3E
H606XOHI/IMBIG XHMHYECKUX SBICHUN U
KOMITOHEHTEI U YCJIOBUS PCIICHNH pAaCYCTHBIX U
JUISL IPOBEACHUS SKCHEPUMEHTAJIbHBIX
Pa3JIMYHbIX TUIIOB 3aga4
XUMHYCCKUX peaKHHﬁ;
TEPMOANHAMHUYICCKUE
XapaKTEepUCTUKU
XUMHUYECKUX PEaKIMH
BJIAJIETD: - KontponbHbie
VYMETB: - METOJMKOM pacueTa BOTIPOCHI K
: HpOCTCfIH.IHX (I)I/I3I/IKO- oT4yeTaM I10
HOIIK-1.3. Ucnonvsyem 3HATE: - IPUMEHATE
: XAMHHECKAX nmab0paTOPHBIM
TOJIy4YEHHbIEC 3HAHUS U patop
noayuennvle 3HaHUs Onsl - POJIb ¥ 3HAYCHHUE MPOIICCCOB C
HaBBIKU JUIS PELICHUS pabotam
pewenust 3(10(1'4 MCTOJI0OB XUMHHU B NIPUMECHCHUEM
GeccuonanrbHoll 00/1aCTH XUMHUYECKUX VPAKTHHECCKUX 3a7124 1O CIIPaBOYHOM - 3ajiamns K
npo o BCEM OCHOBHBIM TEMaM P IIUCbMEHHBIM
dessmenbHOCMU TCXHOJIOTHH e JIATEPATYPBI IPH
Kypca obiien 1 CIITCHIH KOHTPOJIbHBIM
HEOpPraHUYECKOW XUMUU p 6
npoeCCHOHATBHBIX paboTam 110
3amad pazzenam
OIIK-2. Criocoben
OCYIIECTBIIATH
MIOWCK, XpaHEHHE, KonTtpombHsie
00paboTKy U aHAJH3 BOIPOCHI K
nHpopmanuu u3 oTYeTaM 1o
HOIIK-2.4. Hcnonvzyem : :
Pa3IHHHRIX Xumuyeckue Memoovl yz)ﬂﬂ SHATD: YMETH BIARETD: 1aGopaTopHELIM
HCTOYHUKOR U 633 - pOJIb X 3HAYEHUEC . - METOJaMH pa60TaM
pemeHuﬂ 3(1()(1’{ METOJJ0B XUMUHU B - IMOJIb30BAThCA HCCIICJOBaHUA q)I/I3I/IKO‘
JIAaHHBIX, . - - 3ajaHus K
. I’lpO(ﬁéCCuOHaJleou 00/1aCTH XUMHUYECKUX CIIPpAaBOYHBIMHA JIAHHBIMU XUMHUUYECKUX CBONCTB
NpECTABIATb €€B | o — BeleCTBa MMCBbMEHHBIM
TpebyeMoM (hopmaTte KOHTPOJIbHBIM
C HCIOJIb30BAHUEM paboram 1o
MHPOPMALMOHHBIX, pazzenam

KOMITbIOTEPHBIX U
CETEBBIX TEXHOJIOTUH




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO0mast Tpyno€MKOCTh TUCIUILUIMHBI COCTaBlsieT 6 3adeTHBIX eawHMI, 216 dYacos,
pacmpeenieHie 4acoB 10 BUIaM paboT ceMecTpaM MpeACTaBICHO B TadauIe 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpam

TpyroéMkocTh B yac

. B T.4. 110
Buna yueOHo# padoThI Bceero
ceMecTpam
4acoB
1 cem

C UCIIOJIb30BAHUECM OJICMCHTOB

@opMaT u3yYyeHHs TUCIUIIUHBI
ANIEKTPOHHOT0 00y4eHus

O0mas Tpy10€MKOCTb TUCHUIUIMHBI IO Y4eOHOMY IJIaHy 216 216
1. KonrakTHas pabora: 109 109
1.1. AyauTtopHasi paboTa, B TOM YHCJI€: 102 102
3aHATHS JeKIMOHHOTO THMa (JI) 34 34

3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTuyeckue
3aHATHUS U D)

naboparopusie paboTsl (JIP) 68 68
1.2. BHeayauTopHasi, B TOM 4HcCJe 7 7
KypcoBast padora (mpoekt) (KP/KII) (koHCynbTaIINSA, 3a1IMTA)

TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUH 110 TUCITUTLIUHE 5 5
KOHTaKTHas paboTa Ha npoMexyTouyHoM KoHTpose (KPA) 2 2
2. CamoctosiTesabHast padora (CPC) 62 62

pedepat/acce (1MOAroTOBKA)

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHasI paboTa 5 5

kypcoBas pabota/mpoext (KP/KIT) (moxroroska)

CaMOCTOSITEIEHOE U3YUCHUE Pa3/IeNIOB, CAMOIIOATOTOBKA (IpOpadoTKa n
MOBTOPEHHE JISKIIMOHHOTO MaTepralia i MaTepHaa yaeOHNUKOB M y4eOHBIX

o 57 57
HOCO6I/II/I, IHOArOTOBKA K J'IaGOpaTOpHLIM U MPAKTUYICCKUM 3aHATUAM,
KOJUIOKBHUYM H T.JI.)
ITonroToBka K 9K3aMeHy (KOHTPOJIb) 45 45
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4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue oucyuniunvl, CMpPyKmypupoeaHHoe no memam

Bune! yueoHoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® m HaumenoBanue Peanuzanus HaumeHnoBanue
abora a
pe3yabTaThl . = g HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOTO
= 9 .
OCBOEHUS: H @ ":f ol 2 0|l 3 &8 AKTMBHBIX H IIpakTH4yeckoit DJIEKTPOHHOT 0
anMeHOBaHHe Pa3iesioB, TeM s S| 2 S| = > .
kox YK; OIIK; IIK pasi ? 5 Z = 37| 5k o Bun CPC HHTEPAKTHBHBIX MOArOTOBKHU Kypca
-~ =) IS -
H HHIHKATOPBI = = E ES 5 S ?3 00pa3oBaTeIbHBIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCTH B
= 2o|EBEE|l S0 .12
JI0CTHKEHUSA 218 = = § < TEXHOJIOTH I gacax) yacax)
N ]
KOMIIeTeHIU i = l% =] é‘ 80 =
1 CEMECTP
Pa3nen 1 ArperatHbie COCTOSIHUS BEIIECTBA U OCHOBHBIE 3aKOHBI XMMUU
Tema 1.1 ArperaTHble COCTOSHUS
BelecTBa (TBEp0e, KUIKOE, ra3000-
pasHoe, riasmeHHoe). Tpancdopmarim MOATOTOBKA K JIEKIIUSIM JIEKIUsI-O0BSICHEHUE C
arperaTHoro COCTOSHUS IIPU U3MEHEHUU 5 1 1.1 (Pazmen I, cr. YaCTUYHBIM
TeMIlepaTypsl U AaBieHns. OcoOCHHOCTH 102-133); 1.2 (cT. 5- HpHBIEYEHHEM (OPMBI
aMOP(HBIX U KPUCTAIMYECKUX TBEPBIX 30); .22 (c1.8-15) JMCKyCCHH, Gecepl
OIIK-1: das.
MOIK-1.1 OCHOBHBIE 3aKOHBI XHMHA
HOIIK-1.2
00yueHHe Ha OCHOBE
NOIIK-1.3
OKCIICPUMEHTA,
OIIK-2: UCCIIE0BATENIbCKUT
UOIIK-2.4 JlaGopaTopuas padora Ne 1.1
’ . moaroToBka k JIP METO,
OnpeneneHre SKBUBAJICHTHOW MacChI 4 2
[3.1] cp. 3-35 TEXHOJIOTHS
MeTaia
BBIIIOJTHCHU S
nmabopaTopHBIX 3aTaHHI
B MaJIbIX rpynnax
JlabopaTopHasi padora Ne 1.2 o0ydeHHe Ha OCHOBE
. noaroroBska x JIP
OnpepeneHre 3KBUBAJICHTHOW MacChI 4 2 [3.1] cp. 35-38 IKCIIEPHMEHTA,
KapOOHaTa KaJbUus ' ' ¥iCCIIe10BATENbCKH
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Bunel yueoHoi padoTsl

IInanupyemsie K
OHTAKTHAS
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOEHUS: © E ol 2| 53 EF AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
xox VK OIIK; [IK HanvmenoBaHne pa3gesnoB, TeM gi 2 s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX TR xypea
M HHIHKATOPBI = E é £ E § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § % 2 § l§ = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
METO/I,
TEXHOJIOTHUA
BBITNIOJIHCHUA
nmabopaTopHBIX 3aJaHUH
B MaJIbIX Irpyrmmiax
odopMIIeHIE OTYETOB
10 pe3ybTaTaM KOJIJIOKBUYM,
JlaGopaTopHuas padora Ne 1.3 Craua 4 3 71a6OpaTOPHBIX PaboT [POBEIICHHE
otyetoB. KoHTponpHas padora [3.1] crp.33-38, MEPEKPECTHOTO OMPOCa
noxaroroska k KP [3.1] CTYJCHTOB
ctp.3-33
BBITITIOJTHCHHE
CamocrosiTeJibHasi padora nmo nomarnaux KP
ocBoennio 1 pazgena: 2 [3.1] cTp. 24-33 (0
AOMAIIHAS KOHTPOJIbHasi padoTa BBIOOPY
TIpenoaBaTes)
Hroro mo 1 pazmery 2 12 10
Pazgen 2 Xummnyeckast TepMOJMHAMUKA
Tema 2.1 OcHOBHBIE TIOJIOKEHUS, JeKIHA-06bICHEHNE C
OINK-1: 3JIEMEHTBI XUMHYECKOH TEPMOIMHAMUKH foAToToBia K_HeKHMM qACTHIHBIM
WOIK-1.1 1 TEIUTOBBIE 3(PPEKTH XUMHUIECKUX 2 ! 152 (cr.530); 2.1 (e~ NpHUBJICYCHHEM POPMBI
MOIIK-1.2 peaxuuit ) JIACKYCCHH, Oecepl
HOIIK-1.3
OIIK-2: JIaGopaTopHas padora Ne 2.1 oy1enue Ha OCHOBE
HNOIIK-2.4 OmnpejiefieHre TEMIOTH PACTBOPEHUS U 4 3 OATOTOBKA K JIP chzzzzgzr;itﬂﬁ
TETUIOTHI ruApatauuu. [lpuanHel [3.2] cp. 40-42 N
TIPOSIBIICHUS TEIUIOBBIX A((PEKTOB U X T —
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueoHoi padoTsl

KonrakTHas
6 = m HaumeHnoBanue Peanuzanus HaunmeHnoBanue
abora =
P = g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
4 = 9 .
. E ol 2| 53 EF AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM ] E R € S| = 2 < Buxg CPC
) 258 ¥ 50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
s | 5% -
= g E S E| 5 = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 |las|E &l S8 .12 13 14
2 gc| 2 = = TEXHOJIOI i yacax) yacax)
= |EEEE|CA
CBA3b C SHEPrUeH KpUCTAUIMYECKOM BBITTOTHEHHUST
PELIETKY U SHEPrUeil ruapaTalyu. mabopaTOPHBIX 3aIaHMH
B MaJIbIX Irpyrmmiax
Tema 2.2 DHTponus. DHTponuitHas
Jquarpamma. CBsi3b TEPMOANHAMHYECKHIX
rnapaMeTpoB € HallpaBJICHUEM MOATOTOBKA K JIEKIIHSIM
XUMHYECKHX PeakIyii, pabounmu 2 4 1 1.2 (ct. 5-30); 2.1
TEMIIEPATYPaMU XUMUYECKUX MPOLIECCOB (ct.8-15)
1 (a30BEIMHE TIepexoaaMu. Pemenne
3az1a4 1o pasnueiny 2
o0yJeHHe Ha OCHOBE
OKCIIEPUMEHTA,
uccie0BaTeIbCKUM
JlaGopaTopHas paGora Ne 2.2 4 5 noAroroska k JIP MeTog,
OmnpeneneHre TEIUIOTH HEUTpaTU3aluu [3.2] ctp. 43-44 TEXHOJIOTHS
BBIIIOJIHCHU A
1ab0paTOPHBIX 3aIaHHH
B MaJIbIX Irpynrax
odopMIIeHEe OTYETOB
0 pe3yJibTaTam ceRvee
n us 1mpu
JladopaTopuas padora Ne 2.3 Cnaua n1abopaTopHbIX paboT JHECRY P
4 2 3alIHuTe Pe3yIbTaTOB
otuetoB. KonTponbHas pabora [3.2] ctp.40-44,
JKCIEPUMEHTA
noxaroroska k KP [3.3]
ctp.3-9
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Bunel yueoHoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
adora g
pe3yabTaThl P E E HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-mro
oo .
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMeHOBaHHe pa3aeioB, TEM ] ] S| = -
xox YK; OIK; MK pasa > ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- |5 & o
H HHIAKATOPHI = g E S E| 5 & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| EE|l 2o 12 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
BBIIIOJITHCHHEC
CamocrosiTesibHasi padoTa no nomamHux KP
OCBOEHHIO 2 pa3ziesia: 2 [3.3] ctp. 3-9 (1m0
JAOMAIIHAS KOHTPOJIbHAas padoTa BLIOODY
TIPeTo1aBaTes)
Hroro no 2 pasneiry 4 16 11
Pa3nen 3 Kunetrka XMMHYIECKHX TPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKON KHHETUKH. 3aKOH NEHCTBUSA
MaccC M SHEPTHs aKTUBAIUU Ipoliecca TTOATOTOBKA K JICKLIAM
p P ' 2 1 1.2 (et 5-30); 2.1 (cr.8-
Pacnpenenenune Makcsenna. 15)
CraguitHocTh npouecca.
MonekyaspHOCTb U MOPSIIOK PEAKIIHH.
OIK-1: Tema 3.2. Xumudeckoe paBHOBECHE.
MOTMK-1.1 Koncrantel parosecus K, u K. u cBa3b
IIOArOTOBKA K JICKIIUAM MOJEJINPOBAHNE
HOIIK-1.2 Mexay HuMu. ITpunnun Jle-Illarense.
B 2 1 1.2 (cr. 5-30); 2.1 (ct.8- MIPOM3BOJACTBEHHBIX
- JIMSTHUE BHEIIHUX (DAKTOPOB HA CJIBUT .
HOIIK-1.3 b p . o 15) MPOLIECCOB M CUTYaIHid
OIIK-2: paBHOBeCHs. TeOpeTUUECKUil BBIXO,
o0yJeHHe Ha OCHOBE
JlaGopaTopHas padora Ne 3.1 JKCTIEpUMEHTa,
CKOpOCTb XMMHUYECKUX PEAKLINM. HCCIeI0BATENbCKIH
Xumuyeckoe paBHoBecue. Brnusnue 4 9 NoAroToBKa K JIP METOJ,
TeMIepaTypbl Ha CKOPOCTh XUMUYECKOM [3.4] ctp. 3-17, 33-37 TEXHOJIOTHSI
peakuuu. PacyeT sHeprum akTuBanuu BBIIOJIHCHNA
MPOLECCA IO OTBITHBIM JaHHBIM. MabOPATOPHBIX 3a1aHHi]
B MaJIBIX IPYyIIIax
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Bunel yueoHoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIHpPYeMbIe) 6 = m HaumeHnoBanue Peanuzanus HaunmeHnoBanue
abora =
pe3yabTaThI P = g HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOTO
o9 .
OCBOEHUS: H © E ol 2| 53 EF AKTHBHBIX H IpakTuyeckoi DJIEKTPOHHOT 0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = -
koa YK; OIK; MK pa3ieios, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- |5 & -
M MHAUKATOPBI = = E E S5 = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| @ el 9 & 12 13 14
JIOCTHKeHUS £ 18 § = = § = = TEeXHOJIOTH I Jacax) yacax)
KOMIeTeHIui 5 S & & 3|0 =
Tema 3.3 Karanurnueckue peakiu.
MexaHu3Mbl BO3ACHCTBUS KaTalu3aTo-
POB Ha CKOPOCTh peakuu. ['OMOreHHbIH
Y TeTepOreHHbIN KaTanu3. JlocTonHCcTBa
IIOArOTOBKA K JICKIIUAM
W HEJIOCTATKH THX CIIOCOOOB KaTaju3a.
2 1 1.2 (cr. 5-30); 2.1 (cr.8-
[TosicHeHust Ha OCHOBE KOHTaKTHOTO U 15)
HUTPO3HOTO CITIOCOOOB MOTyYCHHS
cepHOI KUCIOTHI. CIIOCOOBI MTOBBIIICHUS
BBIXOJ[a TIPOJYKTA B KATATUTHICCKAX
nporeccax. Katanurnaeckue sbl.
JladopaTopHasi pabora Ne 3.2 Pemenue noarotoska k KP
3a1a4 no Teme 3. Caaya OT4eTOB 8 2 [3.4] crp. 3-17, [3.3]
KonTposnbHas pabora crp. 10-31
BBITTIOJIHCHHEC
CamocrosiTesibHasi pabora no nomarnanx KP
OCBOEHHI0 3 pa3zeiia: 2 [3.4] crp. 23-33 (110
AOMALIHAS KOHTPOJbHAas padoTa BBIOOpY
TIpenoaBaTes)
Hroro no 3 pazneny 6 12 9
Pa3znes 4 PacTBOpHI 3JIEKTPOIMTOB
OIIK-1: Tema 4.1 Bussl pacTBopoB 1
HOIK-1.1 JAUCIICPCHBIX CUCTEM. PaCTBOpLI MOJArOTOBKA K JIEKI[HSIM
NOIIK-1.2
MOMK-1.3 HERIeKTPoJuTOB. 3aKoHbl Payins. Ocmoc 9 1 1.2 (cr. 5-30); 2.1 (ct.8-
' 15
OIK-2: 1 oOcMOTHYecKoe aaBiieHne. CBs3hb )
UOIIK-2.4 JaBJICHUA HACBINICHHBIX ITAPOB C
TeEMIIEpATypaMu 3aMCpP3aHNd U KUIICHUA
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueoHoi padoTsl

KonrakTHas
aGora = m HanmeHnoBanue Peanm3zanmus HanmenoBanue
p R HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
. E ol € o E § § AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
SR GO PR I, TG S |ES|EF|ER Bup CPC HHTEPAKTHBHBIX MOArOTOBKH Kypca
o g' ol @ ol & ©
= g E E E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
g é" § c% 2| 2 l§ = TeXHOOTHii yacax) = yacax)™
= |§&| 28|04
pacTtBopoB. [loHsATHE O TBEPABIX
pacTBOpOB
o0ydeHHe Ha OCHOBE
Jla6oparopnas pa6ora Ne 4.1 Croco6wI OKCIICPHMCHTE, -
BBIPAKEHUS] KOHLIEHTPALUM. HECHCHOBATCLCIIH
[IpurorosneHue pacTBopa 3aJaHHOMN 4 3 mozrotoska i JIP Mero,
[3.1] crp. 46-53 TEXHOJIOTHS
IpernoaBaTeieM KOHIEHTPAIIH. O —
Jlaboparopras pabora 1a60opaTOPHBIX 3a1aHHix
B MaJIbIX Irpyrmmiax
Tema 4.2 PacTBOPBI 3JIEKTPOJIUTOB.
OCHOBHBIE XapaKTePUCTUKU
QJICKTPOJIUTOB: CTCTICHb AUCCOLUALINU U NOJArOTOBKA K JIEKI[UAM
KOHCTaHTa gucconuanuu. [Toustue 06 2 1 1.2 (ct. 5-30); 2.1 (c1.8-
aKTHBHOCTH ¥ KO3 (HIHEHTE 15)
aktuBHOCTH. pH cpenpl. Koncranra
BOJBI.
o0yJeHHe Ha OCHOBE
OKCIIEPUMEHTA,
JlabopatopHasi padora Ne 4.2 HCCIeI0BATENbCKITH
JlaGoparopnas paboTa paBHOBECHS B 9 3 noarotoska k JIP METO/I,
pacTBopax 3JeKTpoIuTOB. Pemienue [3.5] crp. 26-32 TEXHOJIOTHSI
3aad BBITIOJTHEHUS
71a00PATOPHBIX 3a1aHUI
B MaJIbIX IpyMIax
Tema 4.3 'ereporeHHoe paBHOBECHE B ’ 1 MOATOTOBKA K JICKLIUSM
pacTBOpax dJIEKTPOIIMTOB. 1.2 (ct. 5-30); 2.1 (ct1.8-
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueoHoi padoTsl

KonrakTHas
6 = HaumeHnoBanue Peanuzanus HaunmeHnoBanue
adora g
P z 2 HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
4 = @ .
. E ol 2| 53 EF AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HaumeHoBaHuUe pa3aenos, TeM < =S| ¥ S| = z < Bug CPC
) 258 ¥ 50 MHTEPAKTHBHBIX TOJATOTOBKH Kypca
-~ =) - -
= g E E E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= (=T =) .12 13 14
£ 2| 28| 2¢ = TeXHO.I0T Hii yacax) 4acax)
= S o &8 O &
= =
PacTBOpUMOCTD ¥ IPOU3BE/ICHHE 15)
pacTBOPUMOCTU. MeTO bl CMEIICHUS
PABHOBECHI B HACBIIIIEHHBIX PaCTBOPAX.
Tema 4.4 ['unponus coneil. Peakuus
cpenbl pu ruaponuse conei. CreneHp
TUAPOJIN3A U KOHCTAHTA THIIPOJIN3a. MOJATOTOBKA K JIEKIUAM
Crioco0bI ciBUTa paBHOBECHS TIPH 2 1 1.2 (ct. 5-30); 2.1 (c1.8-
rugponmse cojeit. Onpenenenne 15)
KOHCTaHT FUIPOJIN3a YePE3 CTENEHU
JIUCCOLIMALIUY COJIEN U KOHCTaHTY BOJBI.
Tema 4.5 OkucnuTensHO-
BOCCTaHOBUTEJIHHBIE PEAKIIUU TTO/ITOTOBKA K JICIIIAM
' . 2 1 1.2 (ct. 5-30); 2.1 (ct.8-
3HAKOMCTBO C TUIIAMH 3THX PEaKIUi U 15)
crioco0amMu ypaBHUBaHMS.
o0yJeHHe Ha OCHOBE
OKCIIEPUMEHTA,
ﬂaﬁopaTopHaﬂ paﬁOTa NQ 43 I/ICCIIC,HOB&TGHI)CKI/Iﬁ
JlabopatopHas paboTa « OKHCITUTEIHHO- 5 3 noarotoska k JIP MeETOfI,
BOCCTAHOBHUTEJIbHBIE PEAKIIUUY. [3.6] cTp. 3-35 TEXHOJIOTHS
Pemenne 3anau BBINOJTHEHHA
71a00PATOPHBIX 3a1aHUI
B MaJIbIX IpyMIax
KOJUIOKBUYM
JlaGopaTopHas paGora Ne 4.4 Pemenue I
noxaroroska Kk KP TpOBEJICHHE
3ay1a4 1o teme 4. Cnaua oT4eToB 6 3
K 5 [3.7] ctp. 2-14 MIEPEKPECTHOTO OTpoca
OHTpOJIbHAS paboTa CTYICHTOB
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Bunel yueoHoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOCHMS: o E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E‘ G" L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
W HHANKATOPBI E: E é £ E § = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHKEHHUSI g é" § % E § l§ = Te)mo.ﬂorlz[p“ll2 gacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
BBIIIOJIHCHHC
CamocrosiTesibHasi padoTa no nomamHux KP
ocBOeHMIO 4 pa3jea: 2 [3.7] ctp. 2-14 (no
AOMAIIHAS KOHTPOJIbHas padora BBIOOPY
TIPeTo1aBaTes)
Hroro no 4 pazneay 10 14 19
Paznen 5 Onekrpoxumusi. Kopposwus u 3ammra METauioB
Tema 5.1 XuMudeckre HCTOUHUKH TOKA
(FaJ'II:BaHPI‘-IeCKI/Ie 3JICMCHTHI,
AKKyMYJISITOPBI, TOTUTMBHBIE HJIEMEHTHI) TOATOTOBKA K JICKIIAM MOZICTIMPOBAHHC
2 1 1.2 (cr. 5-30); 2.1 (cr.8- MPOU3BOICTBEHHBIX
U IpUHIUTEL UX paboTsl. DJ1C u 15) HPOLECCOB U CHTYaIMii
JNEKTPUYECKast eMKOCTh XUMHYECKUX
HCTOYHHMKOB TOKA.
OIK-1: Tema 5.2 DnexTpoHBII OTEHITHAT 1
HOIIK-1.1 IIPUYHUHBI €T0 BO3HUKHOBEHU.
HNOIIK-1.2 BooponHblii 31€KTPOJ U ONPEACICHUE C
MOIIK-1.3 €r0 TIOMOIIBIO CTAHAAPTHBIX TOATOTOBKA K JICKIIASM
OIK-2: MOTEHIMAJIOB METAIOB. Psin 2 1 1.2 (cr. 5-30); 2.1 (cr.8-
HOTIK-2.4 HaIpsHKEHU I METaIOB ¥ OKHCIIUTEIHHO- 15)
BOCCTaHOBUTEIBHBIX PEAKIIHH.
VYpasaenue Heprera. PazHOBUAHOCTB
31EKTPOJIOB.
JlabopatopHasi padora Ne 5.1 oOydeHue Ha OCHOBE
«["anpBaHUYECKHUE AIEMEHTHI, 6 3 HOAroTOBKA K JIP JKCIEPUMEHTA, )
«DIEKTPONIN3 C PACTBOPUMBIMU 1 [3.8] cTp. 36-48 HCCTIEN0BATEIbCKIH
METO/I,

HEpPacTBOPUMBIMH aHOlaMu». PeleHue
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueoHoi padoTsl

KonrakTHas
6 = HaumeHnoBanue Peanuzanus HaunmeHnoBanue
abora =
P = g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
Qo 9 o
. E ol 2| 53 EF AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM < | 2 S| = 2 < Bug CPC
5 a5 gF 50 HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) S o
= g E S E| 5 = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
H ||l E Rl Se .12 13 14
£ 2| 28| 2¢ = TeXHO.I0T Hii yacax) 4acax)
= R o &S| O &
= =
3a/1a4 M0 OTIPEICIICHHUIO SJIEKTPOTHBIX TEXHOJIOTHS
noteHaioB U 3J1C ranbBaHUYECKUX BBIIIOJTHEHUS
37eMEHTOB 1abopaTOPHBIX 3aTaHHH
B MaJIbIX Ipynnax
Tema 5.3 DneKkTpoau3 pacmiaBoB U HOJrOTOBKA K JIEKIUAM
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 2 1 1.2 (ct. 5-30); 2.1 (ct1.8-
MHEPTHBIMH JJIEKTPOIAMHA 15)
Tema 5.4 3axons! Dapazest.
Hanpsoxerne paznoxenus. Berxox mo
IIOArOTOBKA K JICKIIUAM
TOKy. [lepeHamnpsokeHne EKTPOTHBIX
2 1 1.2 (ct. 5-30); 2.1 (cT.8-
mpoteccoB. Pemenne 3amad ¢ 15)
WcnoNib30BaHueM 3akoHa dapazest npu
AJIEKTPOJIN3€E BOAHBIX PACTBOPOB.
IOJArOTOBKA K JICKIIUAM
Tema 5.5 OcHoBHbBIE BUABI KOPPO3UHU. A t
s 1 1 1.2 (ct. 5-30); 2.1 (cT.8-
TurbI KOPPO3UOHHBIX Pa3pyIICHUN 15)
Tema 5.6 XuMudeckuii u
ANEKTPOXUMUYECKUN MEXaHU3MBI
KOppo3uu MeTamioB. [IpudanHs!
IOJArOTOBKA K JICKIIUAM MOI[GIIHpOBaHI/IC
BO3HHKHOBEHHUS TalbBaHOIIAD U
3 1 1.2 (ct. 5-30); 2.1 (c1.8- MIPOM3BOJCTBEHHBIX
BO3MOYKHOCTh YCTPAHEHHUSI HEKOTOPBIX .
. 15) MPOLIECCOB U CHTYAILHit
u3 Hux. Kopposus ¢ BonopoaHoi u
KHCIIOPOIHOM nenofsipuszanueil. Mero bt
3alUTHl METAJIOB OT KOPPO3UU
JladopaTopnasi paboTa Ne 5.2 Pemenue 8 9 noaroroska k KP
3aj1a4 mo TeMe 5. Caaya oT4ETOB [3.8] ctp. 3-36
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Bunel yueoHoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOEHUS: © E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
xox VK OIIK; [IK HanmeHoBaHue pa3aesioB, TeM = 2 s § ?, E E Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI E: E é L E § & 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é"% % 2 § l§ = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
KonTtponsHas pabora
Boinonnenue
CamocrosiTesibHasi padoTa no nomamaux KP
OCBOEHHIO 5 pa3zena: 2 [3.8] ctp.3-36 (1o
AOMAIIHAS KOHTPOJbHAas padoTa BLIOODY
TIPEeTo1aBaTes)
Hroro no S pasgeny 12 14 13
HUTOI'O 3A CEMECTP 34 | 68 62
HUTOI'O no aucuun/imHe 34 | 68 62
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAIMUA 11O U'TOI'AM OCBOEHUA JUCHUITJINHBI.

Texymias arrectanusi CTYJICHTOB MPOW3BOAMUTCS B JHUCKPETHBIC BPEMCHHBIC HHTEPBAJIBI
JEKTOPOM H TpernojaBareieM, BEAYIIUMH J1a0OpaTOpPHBIE 3aHATUS 10 JUCIHHUILIAHE B
CIenyrImux popMax:

— BBINIOJIHEHHE TPYIIOBBIX 33JaHUH B MAJIBIX TPYIIIAaX Ha JJA0OPATOPHBIX 3aHSATHUSX;

— TECTHPOBAHHE 10 TEMaM JICKIIMOHHBIX 3aHSITHI;

— CEMHUHAPBI/KOJIJIOKBUYMBI Ha Ta0OPATOPHBIX 3aHSITHSIX;

— pellIeHre KOHTPOJIBHBIX 3a/1a4.

5.1. TunoBble KOHTPOJIbHBbIE 3aJaHUSA MM HHbIe MAaTePHAJIbl, He0OXOoaMMbIe JIsi
OLIEHKHU 3HAHU, YMEHHH ¥ HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

Bonpockl, uHAMBHIyadbHBIC 3aJaHUS M 3aa4d MPEICTABICHBI B METOIWYCCKHX
yKa3aHHUIX K JJaboparopubiM 3ausaTusM [3.1 — 3.9], npeacraBiaeHHbIX B 11. 6.3.

5.2. Onucanue nokasareJsieil 1 KpUTepHeB KOHTPOJISI yCIIeBAEMOCTH, ONMCAHUE HIKAJI
OLlEHUBAHUS

Jlisl OLleHKU 3HAHWM, yMEHUH, HaBbIKOB U (DOPMUPOBAHMS KOMIETEHIUH 10 JUCLUIIUHE
JUIsL TEKYILEro KOHTPOJs B cemecTpe (mepBasi U BTOpas KOHTPOJbHAsl HEAEssl) NPUMEHSETCs
0a/UIbHO-PEHTHHIOBASA/TPAAUIIMOHHAS CHCTEMa KOHTPOJII W  OLEHKM YyCIIEBAEMOCTH
CTYJICHTOB.

Taonuya 5 — bannvHo-peiimunzoean cucmema OYeHUBaAHUA

IIxkana
JK3aMeH
OLICHUBAHUS
41-50 OTtnuyHO
31-40 Xopomuio
21-30 VY 10BIETBOPUTEIIBHO
0-20 HeynoBneTBopuTenbHO

ITpu mpomexyTOUHOM KOHTpOJIE (9K3aMEH) YCIEeBaeMOCTb CTYACHTOB OLICHMBAETCS I10
YeTbIpex0aIbHOU CHUCTEME: «OTIINYHOY, «XOpOLIOY, «YIOBJIETBOPUTEIILHO,
«HEYAOBIETBOPUTEIBLHOY.

OT1nnuHO «5» — JaH TOJIHBIM, Pa3BEpPHYTHIH OTBET Ha MOCTAaBJIEHHBIN BOIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUM 00 O0OBEKTe, J0Ka3aTeNbHO PACKPHITHI OCHOBHBIE
MOJIO)KEHHUST ~ TeMbl; B  OTBETE  IPOCJIEKMBAETCA  4YeTKasg  CTPYKTypa, JIOTMYecKas
MIOCJIE0BATENBHOCTD, OTPAXKAIOWIAsl CYIIHOCTb PACKPbIBAEMBIX IOHATHH, TEOpUH, SBICHUU.
3Hanue 00 00BEKTE JAEMOHCTpUPYETCs Ha (OHE MOHMMAaHHUS €ro B CUCTEME JTaHHOW HAyKd U
MEXIUCIUIUIMHAPHBIX CBsi3el. OTBET M3JI0KEH JUTEPaTypHbIM SI3bIKOM B TEpMHHAaX HayKw,
MoKa3aHa COCOOHOCTH OBICTPO pearupoBaTh HA YTOUHSIOIIUE BOIIPOCHI.

Xopomo «4» — naH MOJHBINA, pPa3BEPHYTHIA OTBET Ha IOCTABJIEHHBIM BOIPOC, MOKA3aHO
YMEHHME BBIIEIUTHh CYLIECTBEHHbIE M HECYIIECTBEHHbIE MPU3HAKU, NMPUUYUHHO-CIIECTBEHHBIE
cBsa3u. OTBET 4YETKO CTPYKTYPHUPOBAaH, JIOTMYEH, H3JI0)KEH B TEpMHMHAaX Hayku. OpHako
JIOTIYIIIEHbl HE3HAUUTENbHbIE OMIMOKH WM HEJOYEThl, HUCIPABICHHBIE CTYIEHTOM C IOMOIIbIO
«HaBOJAIIMX» BOIPOCOB. 3ajaya pellieHa WINA IOJHOCThIO, WIM JOMYUIEHBl HE3HAYUTEIIBHBIE
HE0YEeThl, UCTIPABJICHHBIE CTYIEHTOM B X0J/I€ OTBETA;

Y 10BIETBOPUTENBHO «3» — JaH HENOJHBIM OTBET, JIOTUKA M IIOCIEN0BaTEIbHOCTh
U3JI0’KEHUSI UMEIOT CYIIECTBEHHbIE HapylieHus. JlonyuieHsl rpyobie OHOKN MpHU OMpeesIeHuN
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CYILIIHOCTU PACKPBIBAEMBIX NIOHATUMN, TEOPHI, SIBIEHUH, BCIEACTBUE HETOHUMAHUSI CTYIEHTOM UX
CYIIECTBEHHBIX M HECYIIECTBEHHBIX INPU3HAKOB U CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOIBI.
YMeHHne pacKpbITh KOHKPETHBIE MpPOSBICHUS OOOOIICHHBIX 3HAHWHM HE IMOKa3zaHO. PeueBoe
odopmieHre TpedyeT MOoNpaBoK, KOPPEKIHH.

HeynoBnerBopurenbHo «2» — CTYAEHT JEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKUX OCHOB
IIpeIMeTa, He YMEET JeJIaTh ApIyMEHTUPOBAHHBIE BBIBOJBI U IPUBOIUTD IIPUMEPBI, TOKA3bIBAET
ciaboe BiaJIeHUe MOHOJIOTUYECKON peUblo, HE BJIAZIEET TEPMUHOJIOTUEN, MIPOSIBIISIET OTCYTCTBUE
JOTMYHOCTH M IOCJIENOBATEIbHOCTH W3JIOKEHUSA, JeJaeT OLIMOKH, KOTOpble HE MOXET
UCIIPABUTH, AK€ IPU KOPPEKLIMHU IIPENOaBaTesleM, OTKa3bIBA€TCS OTBEUATh Ha 3aHATHH.
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Taoauya 6 — Kpumepuu oyenusanus pezyibmama o0yueHus no OUCYUNIUHE U WKAIA OYEeHUBAHUS

Koan
HAaNMEHOBAHHE
KOMIIeTeHITHH

Koa u HamMeHOBaHHe
HHJIUKATOPA TO0CTUKEHUSI
KOMIIeTEeHIIHH

Kputepun ouennBanus pe3yjbTaToOB 00y4eHUsI

Orenka
1 Orenka Orenka Orenka
«HeY/I0BJIETBOPUTEIbLHO
N «Y/IOBJICTBOPUTEJILHOY / «xopomuio / «OTJIHYHO» /
«3aYTEHO» «3aYTEHO» «3a4YTEHO»

/ «He 3a4TEHO»
0-59%
OT Max peUTUHTOBOM
OLIEHKH KOHTPOJIS

60-74%
OT Max pPEUTUHTOBOU
OLICHKU KOHTPOJIS

75-89%
OT Max PEUTUHIOBOU
OLICHKU KOHTPOJIA

90-100%
OT max peUTUHTOBOU
OLICHKH KOHTPOJIS

OIIK-1. Crocoben
W3y4athb,
aHAIM3UPOBATH,
HCIIOJIB30BaTh
MEXaHU3MBI
XHUMHYECKHUX
peakuui,
MIPOUCXOSLINX B
TEXHOJOTMICCKUX
rpoueccax u
OKpYXKAIoIIeM MHUpE,
OCHOBBIBAsICh Ha
3HAHUAX O CTPOSCHUH
BEIIECTBA, MPUPOJIE
XUMUYECKOH CBS3H U
CBOMCTBaxX
Pa3IMYHBIX KJIACCOB
XHUMHYECKHUX
3JIEMEHTOB,
COCIUHEHNM,
BEILECTB U
MaTepHasoB

HOIIK-1.1 Hzyuaem
MEXAHUZMbL XUMUUECKUX
peaxyuil, 0CHOBbIBAACH HA
3HAHUAX O CMPOEHUU
sewjecmea, npupooe
XUMUYECKOU C853U U
CBOTICMBAX PA3IUUHBIX
KAACCO8 XUMUUECKUX
971eMeHMos, coeOuHeHUl,
sewecmes u Mamepuanos

He Bnaneer ocHoBaMu Teopuu
(yHIaMEHTaILHBIX 3aKOHOB XHMHH B
00J1aCTH 3aKOHOMEPHOCTEHt
MPOTEKAHUS (PUBMKO-XUMHYECKHX
IIPOIIECCOB; HE CIIOCOOCH BHINONHSATH
OCHOBHBIC XHMHYECKHE OIEpaluy;
OHpPEACIATh TEPMOJUHAMUYCCKUE
XapaKTEePUCTHKI XUMUYECKIX
peaKLuii 1 paBHOBECHBIE
KOHLICHTPALIMH BEIIECTB;

HE MOXKET IPOTHO3UPOBATD BIIMSTHHE
Pa3IUYHBIX (hAaKTOPOB HA PaBHOBECHE
B XMMUUYECKUX PEAKIUIX;

HE MOXET OIpeeNsTh
HaIpaBJICHHOCTb MPOLIECCa B
3a/IaHHBIX HAYAIIbHBIX YCIIOBHSIX; HE
BJIajieeT HaBBIKaMU PHMEHEHHS
6a30BbIX 3HAHHII IIPU PELICHUN
XUMHYECKHX 3a/1a4

YacTnyHO BiaJiceT OCHOBAMH TEOPUH
(yHIaMEHTaILHBIX 3aKOHOB XHMHH B
00J1acTH 3aKOHOMEpHOCTEH
MPOTEKAHUS (PUMKO-XUMHYECKHX
IPOIIECCOB; YACTUIHO CIIOCOOEH
BBITIOJIHATE OCHOBHBIE XUMHUYECKUE
oliepaLiu; OIpPe/ENiTh
TepMOJHHAMHIECKHE
XapaKTEePUCTHKH XUMIIECKHX
peaKLuii 1 paBHOBECHBIE
KOHIIEHTPAaLlUH BEILECTB;

HE MOXKET IPOTHO3UPOBATD BIIMSHHE
Pa3IUYHBIX (hAaKTOPOB HA PABHOBECHE
B XMMHYECKHX PEaKIUsIX;
MIOBEPXHOCTHO MOXKET ONPENEIISITh
HaIpaBJICHHOCTb MPOLIECCa B
3a/IaHHBIX HAYaIbHBIX YCIOBHSX; HE
BJIajieeT HaBBIKaMU PHMEHEHHS
6a30BbIX 3HAHHII IIPU PELLICHUN
XHMHYECKHX 337124

Brnaneer ocHoBamu Teopun
(yHIaMEHTaIBHBIX 3aKOHOB XHMHH B
o0JacTH 3aKOHOMEpHOCTeH
MPOTEKAHUS (PUBMKO-XUMHYECKHX
MIPOIIECCOB; XOPOIIO CIOCOOSH
BBITIOJIHATE OCHOBHBIE XUMHUYECKUE
oIiepaLiH; OIPE/ENITh
TePMOINHAMHIECKUE
XapaKTEePUCTHKH XUMHUIECKHX
peaKLuii ¥ paBHOBECHBIE
KOHIIEHTPAaLlUH BEILECTB;
XOPOIIO MOYXKET IIPOTHO3UPOBAThH
BIIUSIHUAE Pa3INYHBIX (HaKTOPOB HA
paBHOBECHE B XMMHYECKHX PEaKIUIX;
YMEINO MOXKET ONPEIeATh
HaIpaBJICHHOCTb MPOLIECCa B
3alaHHBIX HAaYaIbHBIX YCIOBHSX;
XOPOIIIO BJIaJieeT HaBBIKAMH
MpHMEHEHHs 0a30BbIX 3HAHUI PH
pELICHNH XUMIYECKHX 3a1ad

OTIIMYHO BlIaJieeT OCHOBAMHU TEOPHU
(yHIaMEHTAIIbHBIX 3aKOHOB XHMHU B
o0acTu 3aKOHOMEepHOCTeil
HPOTEKaHUs (PUUKO-XUMHUYECKHX
MIPOIIECCOB; YBEPEHHO CIIOCOOEH
BBIIIOJIHATH OCHOBHBIE XHMHYIECKHE
omeparyu; OnpeensiTh
TEPMOJIUHAMHIECKUE
XapaKTePHCTUKH XUMHYECKHX
peakuuii 1 paBHOBECHbIE
KOHIIEHTPAIINH BEIIECTB;
OTJITUYHO MOJKET IIPOTHO3HUPOBATH
BIIMSIHUC PA3U4HbIX (paKTOPOB Ha
paBHOBECHE B XMMHYECKHUX PEAKIUIX;
YCIEIIHO MOXKET ONPeNeNTh
HAaIIPaBJICHHOCTb TIpolecca B
3a/IaHHBIX HAYaJIbHBIX YCIOBHSX;
OTJIMYHO BIIaJieeT HaBBIKaMU
HPUMEHEHHs 0a30BbIX 3HAHUH PU
PEIICHNH XMMHYECKHX 33189

HOIIK-1.2. Ananusupyem
MEXAHUZMBL XUMULECKUX
peaxyuil, npoucxoosuux 6
MEXHOIOSUYECKUX NPOYECCax U
OKpYJHCaroujem mupe

He 3HaeT 0CHOBBI XUMHUYECKOM
TEPMOJMHAMUKH; METO/IbI OTIMCAHUS
XMMHUYECKUX PaBHOBECHUH B
pacTBOpax JMEKTPOIIUTOB;
TU/IPOJIN3A COJICH; OCHOBBI
XUMHUYECKON KUHETHKH;
OKHCITUTEIIbHO-BOCCTAHOBUTEITLHBIC
peaKLuK; CTPOECHHE U CBOICTBA
KOMITJICKCHBIX COCTHHEHUI; HE
yMeeT IPOBOUTH
TEPMOAMHAMUYECKHE PacUeThI,
pacyeTsl 110 OINPEIENICHUI0
CKOPOCTH peaKI11, PABHOBECHON
KOHIIEHTPAIMU BEUIECTBA, IepecyeT
KOHLIEHTpAIIMHU, KOHCTAHTBI
THIPOJIM3a, PACTBOPUMOCTH
TPYAHOPACTBOPUMBIX COETUHECHHH;

YacTHYHO 3HAET OCHOBBI
XUMHUYECKON TEPMOIMHAMHKH;
METO/IBI ONTMCAHUS XUMHYECKUX
PaBHOBECHH B pacTBOpax
3JIEKTPOJIUTOB; TUJIPOIIN3a COTICH;
OCHOBBI XUMUYECKOH KHUHETHKH;
OKHCIIMTENLHO-BOCCTAHOBUTEIILHBIE
peaKLuy; CTpOEHHE U CBOMCTBA
KOMIIJIEKCHBIX COEJIMHEHUIA;
YACTHYHO YMEET NIPOBOIHTH
TEPMOIMHAMUYECKNE PACUETHI,
PAacUEeTHI 110 ONMPENENEHUIO
CKOPOCTH PEAKIUM, PABHOBECHOM
KOHIIGHTPAIlMH BEIIECTBA, IEPECUET
KOHIIEHTPAIIUH, KOHCTAHThI
THJIPONTH3a, PACTBOPUMOCTH
TPYZHOPACTBOPUMBIX COCIMHEHHIA;

XOopoI10 3HAET OCHOBbI XUMUYECKOH
TEPMOAMHAMUKH; METO/bI OTTUCAHHS
XMMHUYECKUX PaBHOBECHUI B
pacTBOpax 3IEKTPOIHUTOB;
TUIPOJINA3A COJIEH; OCHOBBI
XUMUYICCKOW KUHETHKH,
OKHCITUTEIILHO-BOCCTAHOBHUTEIHHBIC
peaKuuu; CTpOCHUE U CBOMCTBA
KOMIIJICKCHBIX COCTHHEHUI;
XOpOIIO YMEET NPOBOJIUTH
TEPMOAMHAMUYECKHIE PacUeThI,
pacueTsl 10 ONpPEAEICHHUI0
CKOPOCTH pEaKI1H, PABHOBECHON
KOHIICHTPAIMU BEUIECTBA, IepecyeT
KOHILIEHTpPAIMU, KOHCTAHThI
THJPOJIN3a, PACTBOPUMOCTH
TPYAHOPACTBOPUMBIX COEIUHEHHIA;

OTJIMYHO 3HACT OCHOBBI
XUMHYECKOH TepMOIHHAMUKH;
METOIBI OITHCAHUS XUMHUECKIX
paBHOBECHI! B pacTBOpax
AIIEKTPOJIUTOB; THAPOIIH3a COJIEi;
OCHOBBI XUMUYECKOW KHHETHUKH;
OKHUCITUTEIHHO-BOCCTAHOBUTEIILHBIE
PpeaKIui; CTPOCHHE 1 CBONCTBA
KOMIUIEKCHBIX COETUHEHHIA;
YBEPEHHO yMeeT IPOBOAUTH
TEPMOJNHAMUIECKUE PACIETHI,
pacyeTsl 1o ONpPEACICHHIO
CKOPOCTH PeaKIH1, PABHOBECHOM
KOHIIEHTPAIINH BEIIECTBA, IEPECcYeT
KOHIICHTpPAIIUH, KOHCTaHTbI
THAPOJIN3a, PACTBOPHMOCTH
TPYJIHOPACTBOPUMBIX COCTHHCHHIA;
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Koa n
HAaUMeHOBaHHeE
KOMIIETEHI[MH

Koax 1 HamMeHOBaHHe
HHIUKATOPA TO0CTHKEHHUSI
KOMIEeTeHIINH

Kputepun oneHnBaHust pe3yJibTaTOB 00y4eHUs!

Orenka
Onenka Onenka Orenka
«HEYT0BJIETBOPUTEIHLHO
N «yIOBJIETBOPUTEIBHOY / «xopomuio» / «OTIMYHO» /
«3a4TECHO» «3a4TECHO» «3a4TEHO»

/ «He 3a4TeHO»
0-59%
OT max peUTUHTOBOMI
OLICHKH KOHTPOJIA

60-74%
OT max peUTUHTOBOM
OIIEHKH KOHTPOJIA

75-89%
OT max peUTHUHTOBOM
OIIEHKH KOHTPOJIA

90-100%
OT Max peUTUHTOBOU
OIIEHKH KOHTPOJIS

HE MOXET COCTABJIATh U YPAaBHUBATh
OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE
peaKium;
no0upaTh HeOOXOAUMBIE
KOMITOHEHTBI U YCIIOBHS IS
MPOBECHHS Pa3IUYHbIX THIOB
XHUMHUYECKHUX PEaKIni;
TePMOIMHAMHUIECKHE
XapaKTEPUCTHKH XUMHUUECKUX
peaKIyii; He BJIaJIceT HaBbIKaMU
HMHTEPIIPETALUH PACCUHUTAHHBIX
3HAYCHHUH TePMOIUHAMHIECKUX
(yHKIMI 1 Ha UX OCHOBE,

HE MOXKET MPOrHO3HUPOBATH
BO3MOYKHOCTb OCYILICCTBIICHUS U
HAalpaBJICHHE IPOTCKAHUS
XUMHYECKUX MPOLIECCOB;

HE BJIaJIeeT HaBBIKAMH IPUMEHEHUS
MIOJTy9IEHHBIX 3HAHUH Ha PAKTHKE
MIPU AHAITH3€ XUMHUIECKUX SIBJICHUH 1
PCIICHUH PACYETHBIX U
JKCIIEPUMEHTAIIBHBIX 3314

JIOITyCKaeT OMHUOKY IpH
COCTaBJICHHH U yPAaBHUBAHHU
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE
peakuum;
¢ omKOKaMu o0UpaeT
HEOOXOIMMbIE KOMITOHEHTBI 1
YCIIOBUSL [JISl IPOBEACHHS
Pa3IMYHBIX THIIOB XUMUYECKUX
Ppeaxiuit; TepMOJHHAMHIECKUE
XapaKTEPUCTHUKH XUMUICCKHX
peakuuii; YaCTU4HO BJIAJICET
HaBBIKAMU HHTEPIPETALUH
PacCUUTAaHHBIX 3HAUCHUI
TEPMOAMHAMUYECKUX DYHKIMHI U Ha
HX OCHOBE;

YaCTUYHO MOXET ITPOTHO3HPOBATh
BO3MOXKHOCTD OCYILIECTBICHUS U
HampapJeHUe IPOTEKAHUSI
XHMHYECKHX MPOLECCOB;
¢11a00 BiIajeeT HaBbIKaMU
MPUMEHEHUSI TTIOTYYEHHBIX 3HAHU I
Ha IPaKTHKE IPH aHAIH3e
XUMHYECKUX SIBJICHUI 1 PEICHUT
pacueTHBIX U IKCIEPUMEHTATBHBIX
3a71a4

JIOITyCKaeT OMIUOKH IpH
COCTABJICHUH M YPaBHUBAHHU
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakIum;
¢ omKOKaMK OAOUpaeT
HE0OXOAMMbIE KOMIIOHEHTHI 1
YCIJIOBUSL IS IPOBEICHUS
Pa3IUYHBIX TUIIOB XUMHYECKUX
peakIiil; TepMOMHAMUYECKUE
XapaKTEePUCTHKH XUMUUECKHX
peakuuii; YaCTU4HO BJIAJICET
HaBBIKAMU HHTEPIIPETALNH
pacCUNTaHHBIX 3HAUCHHI
TEPMOAMHAMUYECKUX DYHKIMHI U Ha
UX OCHOBE;

YMeJI0 MOXKET IIPOTHO3UPOBATh
BO3MOXKHOCTb OCYIIECTBICHUS H
HaIpaBJICHUE IPOTEKAHUS
XHMHYECKHX ITPOLECCOB;
XOpOLIIO BJIaJICCT HABBIKAMI
MIPHUMEHEHHS MOJIyYCHHBIX 3HAHUI Ha
MPaKTHUKE IIPU aHAIN3€ XUMHIECKHX
SIBJICHUI U PEIICHUHU PACUCTHBIX U
9KCIIEPHUMEHTAIBHBIX 3a/1a4

YBEPEHHO COCTaBsUIeT U ypaBHUBACT
OKMCIIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakuuuy;

YCIIEIIHO MoA0KpaeT He0OX0AUMBIC
KOMITOHEHTBI U YCJIOBUS VISl
MPOBEJCHUS PA3IMYHBIX THIIOB
XHUMHYECKHUX PEaKIHid;
TEPMOAMHAMUYECKHE
XapaKTEPUCTUKA XUMUYECKHX
peaxIii; OTIIMYHO BlIajieeT
HaBBIKAMU MHTEPIIPETALHH
paccYUTaHHbBIX 3HAYEHUI
TEPMOANHAMUYECKUX (DYHKIMI U Ha
HX OCHOBE;

YCHELIHO MOXKET IPOrHO3UPOBATh
BO3MOXKHOCTb OCYILIECTBIICHUS U
HanpaBJIeHHE NPOTEKAHUS
XMMHYECKUX IPOLIECCOB;
OTJIMYHO BIIaJieeT HaBBIKaMU
TIPUMEHEHHS MTOTYYSHHBIX 3HAHUH
HAa MPAKTHKE TPH aHAIN3e
XUMHYECKUX SIBICHUH H PeIICHUH
pPacyeTHBIX M SKCIIEPUMEHTATBHBIX
3a1a4

HOIIK-1.3. Hcnonvzyem
NOJyYeHHbLEe 3HAHUSL OISl
peutenus 3a0ay
npogeccuonanvbHou
desamenbHOCU

He Bnageer Teopetnueckum
MaTepHaoM IO AUCHHUILIHHE
XHMHS; HE 3HAeT METOIOB
IUIAaHUPOBAHHMS SKCIIEPUMEHTa U
METOJI0B 00pabOTKH Pe3yIbTaToOB
JKCIIepHMEHTA; He BlIageeT QU3HKO-
MaTeMaTHYEeCKHUM alnapaToM; He
yMeeT COCTaBILITh ILIaH MPOBEICHHS
9KCIIEPHMEHTA U OCYIIECTBIATh
00paboTKy U aHaH3 PE3yIbTaTOB
SKCIIEPHMEHTOB; HE yMeeT
CaMOCTOSITENILHO PelIaTh
KOHKpETHBIE 33124l U3 Pa3IHIHBIX
pa3aenoB XHMHU

IToBepxHOCTHO 3HaeT
TEOpeTUYECKUI MaTepual, He B
MOJHOM 00beMe 3HaeT METObI

TEOPHH IIAHUPOBAHUS
9KCHEPUMEHTA; He B IIOJTHOM
o0beMe 3HaeT METOIbI aHAIH3a U
00paboOTKN pe3ysIbTaToB
SKCIIEPHMEHTOB; HE B IIOJTHOM
o0beme BiasieeT pU3nKo-
MaTeMaTHYECKHM alnapaToM

XO0poIIo 3HAET TEOPETUIECKUH
Martepuai, HO B OTACIbHBIX
pasaenax qoImycKaeT HETOYHOCTH;
3HAeT METO/bI TEOPHU
[IAHAPOBAHHS SKCIIEPHMEHTA,;
3HAeT METOABI aHaIHM3a 1 00pabOTKH
Pe3yIbTaTOB IKCIIEPHMEHTOB, HO HE
BCer/a BEpHO UX MPUMEHSIET;
BiajieeT HH3UKO-MATEMATHYECKIM
anmapaToM

OTIHYHO 3HAET TEOPETHUECKHI
MaTepHa; 3HaeT METOIbI TEOPUH
IUTAaHUPOBAHHS SKCTIEPHMEHTA,;
3HAET METO/BI aHAJIN3a H 00PabOTKH
Pe3yIbTaTOB SKCIICPHMEHTOB;
BIageeT QU3MKO-MaTeMaTHIECKUM
anmapaTom
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Koa n
HAaUMeHOBaHHeE
KOMIIETEHI[MH

Koax 1 HamMeHOBaHHe
HHIUKATOPA TO0CTHKEHHUSI

Kputepun oneHnBaHust pe3yJibTaTOB 00y4eHUs!

Onenka
«HEYTOBJIETBOPHUTEILHO
»

/ «He 3a4TeHO»
0-59%

OT max peUTUHTOBOMI
OLICHKH KOHTPOJIA

Ouenka
«yIOBJIETBOPUTEIBHOY /
«324TEHO»
60-74%

OT max peUTUHTOBOM
OIIEHKH KOHTPOJIA

Onenka
«xopomuio» /
«3a4TEHO»
75-89%

OT max peUTHUHTOBOM
OIIEHKH KOHTPOJIA

Ornenka
«OTJIMYHOY /
«3aUTEHO»
90-100%

OT Max peUTUHTOBOU
OIICHKH KOHTPOJIS

OIIK-2. Cniocoben
OCYILIECTBIISITh
MIOUCK, XpaHEHHE,
00paboOTKy U aHAJH3
uHdopmanuu u3
pa3IMYHbBIX
HCTOYHUKOB H 0a3
JTAaHHBIX,
MPEICTABIATE €€ B
TpedyemoM (opmare
C UCIIONTb30BaHUEM
WHPOPMAINOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTUH

KOMIIeTEeHIUH
HOIIK-2.4. HUcnonvsyem
Xumuyeckue — memoovl Ol
peuierus 3a0au
npogeccuonanvbholl
oesimenibHOCmU

He Brazneer Teopernyecknm
MaTepHaJioM I10 IMCIHUIUINHE; He
YMEET M0JIb30BaThCs CIPABOYHON

JINTEpaTypoii; He BIajeeT GH3NKO-
MaTeMaTHYECKUM aImapaToM; He
YMEET COCTaBIISITh ITaHbI
MIPOBEJEHHS SKCIIEPHMEHTAIBHBIX
MCCIIE/IOBAHN M OCYIIECTBIIAT
00paboTKy U aHaJIU3 PE3yIbTaToOB
9KCIEPHMEHTOB; HE YMEET JIOTHYHO
u37IaraTh yCTHO M MMICBMEHHO
pe3y/bTaThl CBOEH
HCCIIeIOBATENbCKOI pabOTHI
PaboTHI ¢ IMTEpaTypoit

IToBepXHOCTHO 3HAaeT
TEOPETHIECKHIl MaTepua; He B
MOJIHOM 00beMe BiiaJieeT (PU3UKO-
MaTEeMaTHYECKUM alapaTtoM; He B
MOJHOM 00bEMe 3HAeT Pa3MEePHOCTH
(hyHIaMEHTAIBHBIX BETUYHH;
CIOCOOEH CaMOCTOSTEILHO
CIUTAHUPOBATh U TPOBECTH
J1a00paTOpHyIO padoTy U
00paboTaTh pe3ynbTaThl
9KCIEPUMEHTA, HO HE CIIOCOOCH
[IPOAHAITM3UPOBATH U CENaTh
BEIBOJIBI; HE CIIOCOOEH JOCTaTOYHO
MOJTHO TIPOBECTH aHAJIN3 YICOHOH 1
TEXHUUYECKOIT JTUTEPaTypHI 10
TeMaM, 33laHHBIM IIPEIo[aBaTelieM;
YAaCTUYHO YMEET peliaTh
KOHKDPETHBIC 33][a491 U3 PA3TUYHBIX
pa3lenoB XMMHH, He yMeeT
JIOTHYECKH BEPHO H
apryMEHTHPOBAHO 3aIIUIIATH
pe3yIbTaThl CBOMX HCCIIEJOBAHHIA;
JIOTHYECKH U3IIaraTh YCTHO U
MHCBMEHHO Pe3yNbTaThl CBOECH
MCCIIEIOBATENBCKOI paboThI

X0poI110 3HAET TEOPETUYECKHUH
MaTepHall, HO B OTACIBHBIX
pasienax JoIycKaeT HETOUYHOCTH;
BiIajeeT (PU3NKO-MaTEeMAaTHYECKUM
amnmnapaTom; CrocodeH
CaMOCTOSITENILHO CIUIAHHPOBATh U
MPOBECTH J1aOOPATOPHYIO paboTy U
00paboTaTh pe3ybTaThbl
JKCIIEPHMEHTA, IIPOaHAIN3UPOBATD,
HO 3aTPY/HACTCS CHENATh BHIBOBI;
YMEET CaMOCTOSITE/IBHO PElaTh
KOHKpETHBIE 3a]]a49i U3 Pa3INIHBIX
pa3ienoB XUMHH, HO HE BCera
HPHUBOUT HOJIHOE PEIICHHUE;
JIOITyCKaeT JIOTHYECKUe OINOKH B
apryMEHTaLUU Pe3yJIbTaTOB CBOUX
UCCIIEJOBaHUH U MPU POpabOTKH
TeX WJIH HHBIX Pa3JieNioB
JIMTEPATypPhl; YMEET U3J1araTh yCTHO
U MMCBMEHHO PE3y/IbTaThl CBOCH
HCCIIE/IOBATENBCKOM PaboThI 1
paboTHI ¢ IUTEPATYPOH 1O JAHHOM
TeMaTUKe

OTIMYHO 3HAET TEOPETUUECKHH
MaTepHall; 3HaeT CIIOCOOBI
HOJIy4CHUS. XHMUYECKHX JIEMEHTOB
U UX XUMHYECKHE U (pU3HIECKHe
CBOICTBA; XOPOIIIO BlajieeT (HPH3UKO-
MaTeMaTHYECKUM allapaToM;
CI0COOEH CaMOCTOSITENILHO
CIUTaHUPOBATh U POBECTH
naboparopHyto pabory, o6padorarsb
pe3yJIbTaThl SKCIICPUMEHTa,
IIPOBECTH aHAJIN3 U CAENIATh BEIBOJ;
CHOCOOEH aHAIN3UPOBATH
JIMTEpaTypHbIC HCTOYHUKHU B
IpeJieriax IMOIyYeHHBIX paHee
3HaHHUIT; CAMOCTOSTEINIBHO PEelLIaTh
KOHKPETHBIE 3a/[a4¥l U3 Pa3IndHbIX
pa3nenoB XHMHH, JIOTHYECKH BEPHO
1 apTYMEHTHUPOBAHO 3allHIATh
pe3ysIbTaThl Kak CBOMX
HCCIIeIOBaHHH}, TaK M HCCIIEOBaHUH
JIMTEPaTyPHBIX HCTOYHHKOB
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6. YYHEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
6.1. YueOHasi iuTepaTypa, neyaTHble U3AaHUsA OUOJIMOTEYHOro (hoHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIAPA KaXJI0r0 U3 M3/IaHuM, YKa3aHHBIX HIDKE Ha Ka)XJO0ro o0ydJaroIierocs U3 4ucia Jui,
OJIHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOLIYIO TUCUUIUIUHY (MOAYIb).

1.1 AxmeroB H.C. O6miast u Heopranudeckas Xumus: Y4ueonuk s By3oB / H.C. Axmeros.
— 13 u3g., M.: u3n. Jlans, 2023. - 744 c.

1.2 I'muaka H.JI. O6mas xumust: YueOnuk st 6akanaspos / H.JI. I'munka; Ilox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pomn. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii S.A. O6mas u Heopranuveckas xumus: YueOnuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

1.4. YepuukoBa H. 0., MemepskoBa E. B. 3agaun mo ocHoBaM oOmield XWMHUU UIS
CaMOCTOSITEIIbHOW paboThI ¢ OTBeTaMHu U perieHusMu, M3a. "Jlanp", 2022.-304.

6.2. CnpaBouHo-0nbanorpadguyeckas Jureparypa

2.1 KoBaneBa O.H. CnpaBouHbie MaTepuabl 0 Kypcy 00IIel XUMUU IJIsl CTYICHTOB BCEX
CHelnualbHOCTe JHeBHOM u BeuepHeidl ¢dopm oO0yuenus/ H. Hosropox, HI'TY um. P.E.
Anekceea. 2017. 41 c.

2.2. HaymoB B.U. KowmrmnekcHbie coemuueHus: ydeb. mocooue / B.M. Haymom, X.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. AnekceeBa. — Huxuuit Hosropoa, 2019. — 173 c.

2.3 Tankuu A.Jl. Xumusa / AJL. Tankug, B.K Ocmanos. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2013. — 178 c.

2.4. CrpaBOYHHK XMMHKA. XMMHUYECKOE PAaBHOBECHE M KHHETHKA; CBOMCTBAa PacTBOPOB;
ANIEKTPOHbIE mporecchl., M.: M3a. Xumus, M-J1, 1.3, 1964. -1005 c.

6.3. MeToauuecKkue YKazanusi, pEKOMCHAALUMUA U IPYIrue MmaTepuaJibl K 3aHATUAM

B cnucok «Meronuueckue yka3zaHHs, peKOMEHIAUN U Ipyrue MaTepuasbl K 3aHATUSIM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs M PEKOMEHJAIMM 10 MPOBEIEHHUIO J1a0OpaTOpHBIX M
NPAaKTUYECKUX YICOHBIX 3aHATHUI 110 TAaHHOHN TUCIHUILIHHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle NPenooasamenimu:

3.1 Manynesuu JK.B. Benenne B xypc oOmieit xumuu. OCHOBHBIC TTOHSTHS M 3aKOHBI:
yueOHO-MeTO/I. Tocobue K J1abopaTopHbIM padoTam 1o Kypey «O01iast 1 HeopraHu4ecKast XUMUsD»
st ctyaeHToB HanpasieHud 18.03.01 «Xumunueckast texnonorus», 19.03.01 «buorexnonorusy,
11.03.04 «OnexkTpoHuKa M HaHORJIEKTpoHHKa», 22.03.01 «MarepuanoBeneHe U TEXHOJIOTMU
matepuaiioB» Bcex ¢opm oOyuenus / XK.B. Manynesuu, O.H. KoBanesa, T.B. Ca3zonrbeBa //
Hwuxnauit Hosropon, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. Manynesuu K.B. DrneMeHThl XUMHUECKOW TEPMOJAMHAMUKU B Kypce OOIIeld XUMMU:
YueOHO-MeToInYeCKOe Mocoore K JTabopaTOPHBIM M MPAKTHYECKUM 3aHSATHSAM IO Kypcy oOmei
XMMHUH JJIS CTYJICHTOB XUMUYECKUX M HEXMMHYECKHX CIelHaibHOCTeH BceX (opm oOydeHus /
XK.B. Manynesuu, O.H. KoBasnesa, T.B. Cazontsea, FO.M. JlykbsinoBa / H. Hosropon, HI'TY um.
P.E. AnekceeBa. 2021. — 58 c.
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3.3. bopucoa I''H. OcHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHMUSI XMUMHYECKHX PEaKIUH:
METOAMYECKHE YKa3aHHs JUIsS TPOBEICHNUS KOHTPOJIBHBIX PadOT U KOJUIOKBUYMOB 110 KypCy oO1iei
XUMHUM JJI CTYJ€HTOB XMMHUYECKUX M HEXMMUYECKUX CIIELUAJIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0unbIX (Gopm obyuenus / I.H.bopucosa, A.B. bopucos, }0.B. barramosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. bopucosa I'.H. CkopocTh XUMHUYECKHUX PEaKIuii. XUMHUYECKOE paBHOBECHE: y4eOHO.-
METO/I. TocoOure K JIabopaTOpHBIM padoTaM U MPAKTUYECKUM 3aHATHSIM yKa3aHUs IJis IPOBEICHUS
JUISL CTYACHTOB XMMHUYECKUX U HEXUMHUYECKHUX CIEIUAIbHOCTEH THEBHBIX, BEUYCPHUX U 3a0UHBIX
dopm obyuenus / I'.H. Bopucoa, A.B. Bopucos, A.JI. CamconoBa, B.M. Cmupuosa, B.K.
Ocwmanos / H. Hosropoa, HI'TY um. P.E. AnekceeBa. 2022. — 33 c.

3.5. CamconoBa A.Jl. PacTBOpHI AJIEKTPOIUTOB: Y4€OHO-METOI. TOCOOUE K MPAKTUYECKIM
U J1abopatopHeIM pabotaM. MHIMBUAYyaIbHBIE 3alaHus IO Kypcy OOIIeil XUMHUM 7Sl CTY/I€HTOB
HEXMMUYECKUX CIICIHAJIbHOCTEH JHEBHBIX, BEYCPHHUX U 3a0uHbIX (opm oOyuenus [ A/l
CamconoBa, I'.H. bopucora, A.JI. I'ankun, A.B. bopucos // Hwxuauit HoBropoa, HI'TY um. P.E.
AnexceeBa. 2020. - 33 c.

3.6. CamconoBa A.Jl. OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIE IPOLIECCHI: y4EOHO-METON.
nocoOue K BBIMOJIHEHUIO KOHTPOJBHBIX 3aJaHUN MO AUCHUIUIMHE «XUMUS» ISl MOATOTOBKH
CTYZICHTOB HEXMMHYECKUX CIenuanbHOCTel ouHoi dopmbl oOyuenus/ / A.Jl. CamconoBa, A.B.
Bopucos, I'.H. Bopucosa // H. Hosropox, HI'TY um. P.E. Anekceesa. 2024. - 28 c.

3.7. bopucos A.B. KoHTponpHble 3a1aHusi 0 TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
IPOBEJCHUS TEKYLIEro KOHTPOJIS IO Kypcy oOmied XMMHMM W HEOPraHMYeCKON XHUMHUU Jis
CTYJEHTOB XMUMUYECKUX U HEXUMUYECKUX CIIECUATbHOCTEH JHEBHBIX, BEUYEPHUX U 3a04HBIX (POpPM
oOyuenus / A.B. bopucos, A./l. CamconoBa, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBanera O.H. Dnekrpoxumusi: METOAUYECKHE YyKa3aHUs K JIaOOpaTOPHBIM H
MPAKTUYECKUM 3aHATUAM IO Kypcy OOIel XUMUU AJsl CTYJCHTOB XUMHUECKUX M HEXUMHUYECKUX
CHEIMaJIbHOCTEH JTHEBHBIX, BEUEpHUX M 3a04HbIX (opm oOyuenus / O.H. Kosanesa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. Camconora // H. Horopoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

3.9. KoBanera O.H. CnpaBouHbIie MaTepHaibl 0 Kypcy 0OIe XMMHH ISl CTYIEHTOB BCEX
crenuanbHOCTe JHEeBHOM M BeuepHei ¢opm oOyuenus/ H. Hosropon, HI'TY wum. P.E.
AnekceeBa. 2017. 41 c.

6.3.2 Memoouueckue ykazanus, paspaoomannvie HI'TY

3.1. Meronnyeckue peKOMEHJAIMM IO OpTaHU3alMM ayAUTOPHOM paboThl. [IpUHATHI
YyeOHo-meroanueckuM coetoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r.
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata obpamenns 23.09.2015.

3.2 Meroauueckrue peKOMEHAIMK 110 OpraHu3aluy U IUIAHUPOBAHHUIO CaMOCTOSITEIbHOM
paboThl cTyneHTOB No aucuuruinHe. [IpuHaTel YueOHo-MeToanueckum coBetomM HI'TY um. P.E.
Anexkceesa, IIPOTOKOII Ne 2 oT 22 amnpes 2013 r. DNEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe mocobue «IIpoBeneHue 3aHATHI ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (GopM H
MeTonoB  oOyuenusi», Epmakoa T.WM., MHWeamkwn E.I'., 2013 r. DaekTpoHHBII
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aapec:http://www.nntu.ruw/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®POPMAIMOHHOE OBECIIEYEHUE JUCHUIIJINHbBI

Y4eOHBI TpolecC MO JUCHMIUIMHE OOeCredeH HEOOXOIUMBIM  KOMIUIEKTOM
JUICH3UOHHOTO M CBOOOJHO PacIpOCTPAHSIEMOTO MPOTPAMMHOTO OOECIEUCHHUs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO JUCHUILIMHE ompeaeneH B Hactosmed PIIJ[ u
MOJITIC)KUT OOHOBJICHUIO ITPU HEOOXOJUMOCTH).

7.1. Tlepeyenr pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHONH  CeTH
«/HTepHEeT», HEOOXOAMMBIX JIS OCBOEHM S JUCUMIIJIMHBI (MOXYJIs)

IlepeyeHb nporpaMMHBIX MPOYKTOB, UCIOIb3YEMbIX IIPU MPOBEIECHUH PA3INYHbBIX BUI0B
3aHATUNA 110 TUCUUIUIMHE (OTKPBITHIM TOCTYI):

1.  Koncynsrantllntoc [Dnexkrponnsiiit pecypc]|: CnpaBouHas mpaBoBasi cucTema. - Pexxum
nocryma: http://www.consultant.ru/.

2. Hayynas  onektponHas  OubOmuoreka  E-LIBRARY.ru. -  Pexum  mocryna:
http://elibrary.ru/defaultx.asp

3.  DuekrpoHHas OubanoTeyHas cucreMa [10BOHKCKOTO rocy/IapcTBEHHOTO YHHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

4.  DnekTpoHHO-OMONMMOTEeYHas cucTeMa Znanium.com [DIEKTpOHHBINA pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3ar. ¢ 3kpana.

5. OtkpeiToe oOpa3zoBanue [DeKTpoHHBIN pecypc]. - Pexxum mocrtyma: https://openedu.ru/.
- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmogas, mHozoompaciesas 6aza oauHvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. basvl oannvix Bcepoccuiickoeo umcmumyma HAy4HOU U MeXHU4ecKkou uHgpopmayuu
(BUHUTU PAH) no ecmecme@eHHbiM, MOYHLIM U MEXHUUECKUM HAYKAM IDNeKMpPOHHbIU
pecypc]. - Pexcum oocmyna: http:/lwww.viniti.ru. — 3aen. ¢ sxkpana.

8.  Vwusepcumemcras ungopmayuonnas cucmema Poccus [Dnexmpounnviii pecypcy. -
Peostcum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb MPOrpaMMHOr0 odecnmeyeHHUs] U MH(POPMALUHOHHBIX CIHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymectniasiercs aocryn k 9bC
1 KoHCynbTaHT cTyJeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
Taonuuya 8 - Ilepeuenv npocpammnozo odecneuenus
IIporpammHoe o0ecnieyeHue, HCNOJAb3yeMoe B IIporpammHoe o0ecnieyeHue
YHUBEPCHUTETE HA IOTOBOPHOM OCHOBE CBO0OHOT0 PACNPOCTPAHEHUS
Microsoft Windows XP, Prof, S/P3 (moanmucka DreamSpark Open Office 4.1.1 (nuueH3us
Premium, morosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moanucka MSDN 4689, noanucka Adobe Acrobat Reader
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14) (FreeWare)
Visual Studio 2008 (moamucka DreamSpark
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IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHTETE HA I0OTOBOPHOI OCHOBE

IIporpammHuoe obecnieuenmne
CBO0OOJHOI0 pacnpocTpaHeHus!

Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (unien3ust Ne 43178972)

Windows XP sui. Ne 65609340

Office 2007 ymum. Ne 43178971

Microsoft Windows XP Professional (siumiensus Ne 43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C mpeanpusitre 8.1 (TUIEH3MOHHOE COTJIAIICHHE
No800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (;munien3us Ne 65112135)

Dr.Web (c/u 2026SRBK-Z197-67LX-4N3W ot 02.06.2026)

Koncynsrantllntoc (lorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept ([loroBop Ne100/860 ot 22.12.2016)

B T1abn. 9 ykazaH mepedeHb MNPOPECCHOHANBHBIX 0a3 JaHHBIX W HH()OPMAIMOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecIieYeH AOCTYyN (yAajeHHBIH NOoCcTym). /laHHBIA MepeYeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B manHOM pa3zene MOryT OBITh NMPHBEICHBI PECYPChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOXHO HAMTH TOJIE3HYIO Ul Kypca MH(OpMAIMIO, B T.4. CTATUCTUYCCKUE WIIM CIIPABOYHBIC

JaHHBIC, y‘{e6HbIe MaTCpHralkbl, OHJIaMH KYpChbI U T.1.

Tabnuuya 9 - Ilepeuenv cospemeHHbIX RPOPECCUOHATbHBIX 043 OAHHBLIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
HocTtyn k pecypcey (yaajieHHbI
e HanmenoBanue npogeccuoHaJIbHON 0a3bl AOCTYI ¢ YKa3aHUEeM
" | maHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBIIKM/AOCTYI U3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)

1 baza  maHHBIX  CTaHZapTOB M PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnekTpoHHass  0a3a  W30paHHBIX  CcTaTel Mo i

2 P P http://www.philosophy.ru/
dumnocopun

3 EnuHblii apXyuB S)KOHOMUUYECKHX U couuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
bazpr  manneix = HammonansHOro  coBera 1o

4 . . http://www.ncva.ru
OIICHOYHOU JESITEIIbHOCTH
CnpaBouHas IIpaBoOBas cucreMa .

5 JIOCTYI U3 JIOKaJIbHOU CETH
«Koncynprantllirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JOCTYTI U3 JIOKAIBHOW CETH
«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCBHI J1JIs1 UTHBAJINJ1OB U JIUIL C OB3

B T1a0m.10 yka3zan mepeuycHb

00pa3oBaTeNbHbIX PECYPCOB,

uMeromux  (popmsl,

aJalTUPOBAHHBIE K OTPAaHMYEHUSIM HX 370POBbs, a TAK)KE CBEIACHHMS O HAJIMYUU CHEIHAJIbHBIX
TEXHUUYECKHUX CPEACTB OOy4YeHHUs KOJUIEKTUBHOTO MW WHIUBUAYalIbHOIO MOJb30BaHusA. [Ipu
3aMoJIHEHUM TaONUIBI MOXET OBITh HCIIOJIb30BaHa MH(OpMalLUs, pasMelIeHHas B IOApas3zene
«loctymHass cpema» crnenmamu3upoBaHHOro pasmena caWta HI'TY  «Csenmenus 00
oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/
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Taonuya 10 - Obpazoseamenvusvie pecypcwl 0 uneanuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYUH CHENHATBHBIX
TeXHHYECKHUX CPeJACTB 00yYeHHs
KOJUIEKTHUBHOT0 M HHIMBH/YaJIbHOI0
M0J1b30BaHUS

Ilepeuens 00pa3oBaTe/bHBIX PECYPCOB,
Ne NMPUCTOCO0JIEHHBIX VIS MCIOJIb30BAHUS
uaBajaugamMu u gunamu ¢ OB3

1 OBbC «KOoHCYJIBTaHT CTYJEHTa» 03BYYKa KHHUT ¥ YBEJIIMUCHHE MIPHPTa

ClienuaJIbHOC MOOMIIBLHOE IIPUITOKECHUC -

OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII

2
BOCITPOM3BOJIUT TEKCThI KHUT i MCHIO
HaBUTAILIUHA
3 ObC «tOpaiit» BEPCUS JUISI CIIA00BUISITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JNUMOE U1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA IO ANCIUITJIMHE

Y4eOHble ayAUTOPUU IS

IIPpOBCACHUA 3aHATHH

0  JHUCLUILUIMHE,

060py,IlOBaHI/I€M U TCXHUYCCKHMU CPCACTBAMHU O6y‘~IeHI/I$I, COCTaB KOTOPBIX OIPCACIICH B JaHHOM
pasaciic.

Tabnuya 11 - OcnaweHHOCMb AyOUMOpUIl U NOMEWEHUN 01 CAMOCHOAMEIbHOU
padomul cmyoeHmoe no OucyuniIuHne

HaumeHoBaHue o Hepeqeﬂb JIMIICH3UOHHOI'0
. OcHaneHHOCTh ayAuTOpHUi
ayIuTOpUii U . . | MPOrpamMMHOro oéecrnevyeHmsl.
. IIOMCIICHUH U ITOMECIICHUH
Ne MoOMeIeHUu M 115 . PexBuU3UTHI
. IJI CAMOCTOATC/IBbHOU
CAMOCTOATEIbHOM A6OTLI MOATBEPKAAIOIIEro
padoThI P JOKYMEHTAa
1. JTocka menoBas - 3 IT.
2. Cronbl TabopaTopHbIC
(pabouee mecTo cTynenTta) Ha 20
Yell.;
3. Pabouee mecTo
1224a .
mperoAaBaress — 2 IiT.;
yaeOHast ayJUTOPHUS IS
4. Bertsoxable mkadbl - 2 T,
TIPOBEICHUS TMPAKTHYCCKIX 06
1 1a0OPaTOPHBIX 3aHATHH, 5. Obopynosanue a1
IPYIIIOBBIX U MIPOBEACHUS Ta00PaTOPHBIX
UHAUBUIYaIIbHBIX 3aHATUM 1O JUCHUIUIMHE XUMHUS:
KOHCYJILTAIMH, mKkad CynIMIbHBIN - 2 IIT.,
TeKyHIeFO KOHTpOHH " OJICKTPOXUMUYECKUE STYCHKH JUIA
1 NPOMEKYTOHOI n3Mepenus 3J1C XUMUUECKOro
3JIEMEHTa - 3 IIT.,
arrectanuu (kadeapa
I 3JIEKTPOJIU3EPHI - 4 1IT.,
«lIpOH3BOJICTBEHHAM Beimpsimutenu b5-47 — 6 mir.,
0e30MacCHOCTb, IKOJIOTHS U pH-Metper «MATII-301» - 4 .,
xumusi» T. HuoxHMi KaTOpHMeTphl — 4 1IT.,
Hosropox, yn. MunuHa, BECHI aHATUTHIECKHE 4 TIIT.,
24) muctuistop J19-10 - 1 .,
KoJIOOHarpeBaTesv — 3 IIT.;
BOJIBTMETPHI 1dpoBsie B7-38 — 3 mit.,
BEChI TEXHUYECKUE — 2 IIT.,
Tabnunel Menzeneesa- 4 mir.,
J1a60paT0pHa;{ XUMHUYECKad mocyza u
PCAKTHUBLI
Ha00p Yy4eOHO-HATIISTHBIX TTOCOOHH
1247 1.Jocka menoBas
yeOHas ayAUTOPHS IS 2. Pabouee MecTo mpermoaBaTens
2 y Yy P p
MPOBEICHUS 3aHATHI 3. Pabouee mecto cryaeHTa - 120
JIEKIIMOHHOTO U Yell.
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HaumenoBanue
ayAUTOPUI U
NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHaleHHOCTh ayAuTOpHii

noMeleHuii 1 moMemeHui

JJIS CAMOCTOATEIbHOM
padoThI

IlepeyeHb JMIIEH3MOHHOTO

NMPOrpaMMHOro od0ecrnevyeHus.
PexBu3nThI

NMOATBEPKAAIOIIET0
AOKYMEHTa

CEMUHapCKOro TUIIa,
TPYIIOBBIX U
WHIUBUAYATbHBIX
KOHCYJIbTallUH,
TEKYILIETr0 KOHTPOJIA U
IIPOMEXYTOUHOMI
arrectauuu (r. Hykuunii
Hogropon, yn. MunuHa,
24)

6147
yaeOHast ayqUTOPHS IS
MIPOBECHUS 3aHATUI
JIEKIIMOHHOTO U
CEMUHAPCKOTO THUIIA,
IPYIIOBBIX U
WHIUBUAYATBHBIX
KOHCYJIbTallUH,
3 TEKYILero KOHTPOJIA 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
«[IponsBoacTBEeHHAS
0€301IaCHOCTD, DKOJIOTHS U
XUMHS» T. HrokHmi
Hogsropon, Kazanckoe 1.,
12)

1.Jlocka menoBast

2. Pabodee mecTo mpermomaBaTens
3. Pabouee mecTo cTyneHTa - 64
Yell.

4. IlepcoHaIBbHBIN KOMIBIOTEP

1. Windows XP, Prof, S/P3 (moamucka
Dream Spark Premium, morosop
NeTr113003 ot 25.09.14);

2. Dr.Web (c/u 2026SRBK-Z197-
67LX-4N3W ot 02.06.2026)

6265
yaeOHast ayqUTOPHS IS
TIPOBEICHUS 3aHATUH
JIEKIIMOHHOTO U
CEMHHAPCKOTO THTIA,
IPYIIOBBIX U
WHIUBUAYATBHBIX
KOHCYJIbTallUi,
TEKYIIET0 KOHTPOJIS 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
«[IponsBoacTBEeHHAS
0€e301IaCHOCTb, DKOJIOTHS U
XUMHS» T. HrokH#i
Hogropon, Kazauckoe 1.,

1. Jlocka menoBas - 1 mrT;
2. Tabmuma /.M. Menneneena - 1

LIT.
3. Pabouee mecTo mpenoaBaTens

4. Pabouee MecTo cTyneHTa - 42
yen.

12)

10. METOAUMYECKHUE PEKOMEHJIAIIUU OB YYAIKOIIIUMCHA
IO OCBOEHUMIO N CHUITJIMHBI

10.1. OOmme MeTOaAMYECKHEe PEKOMEHAAUMU /UIA O00y4alolMXxcs 10 OCBOECHHIO

AUCIUIIJIMHBI, 06pa3OBaTeanb1e TEXHOJIOI'UMN
I[I/ICL[I/IHJII/IHa ((0611_13.51 U HCOPraHUYCCKasA XUMHA» COCTOUT U3 IIATHU CBA3AHHBIX MCKIAY

co00ii pa3esioB, 00eCcIeYnBAONINX TOCIEJOBATEIFHOE U3yIeHHE MaTepraa.
OOyyenne mo aucimmuinHe «OOmmIass W HEOpraHWdYecKas XUMHS» OCYIIECTBISIETCS B

cienyromux hopmax:

1. AynutopHble 3aHSTH (JTEKIIUH, TaO0OpaTOpPHBIE 3aHATHA).
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2. CamocrosiTenbHas paboTa CTyZeHTa (MIOATOTOBKA K JIEKIUSM, JJAOOPATOPHBIM 3aHSATHSIM,
pEeIICHUE JOMAalTHUX KOHTPOJBHBIX padoT, MOATOTOBKA OTYeTa IO JabopaTopHOW paboTe,
VHAMBUyalIbHasl KOHCYJIBTAIMS C IPENOJaBaTeNIeM).

VYueOHblil MaTepuan CTPYKTYPUpPOBaH M M3y4YEHHE JUCLMIUIMHBI MPOU3BOJUTCA B
TEMAaTUYECKON IMocienoBaTeabHOCTH. KakqoMy 1abopaTopHOMY 3aHATHIO U CAMOCTOSITEILHOMY
U3Yy4EHHMIO MaTepuaia MpeaulecTBYeT JeKIHs Mo AaHHOW Teme. OOyyaromuecs: caMOCTOSTEIbHO
IPOBOJAST MpPEABAPUTENbHYIO IOAIOTOBKY K 3aHATHIO, NPUHUMAIOT AKTUBHOE M TBOPUYECKOE
ydacThe B OOCYXJIE€HUU TEOPETUYECKHX BOIPOCOB, pa3dope MpoOJIEMHBIX CUTyallUid U MOUCKOB
IIyTEH UX PELICHMUS.

Omnucanue nocnen0BaTeIbHOCTH JEHCTBUI 00ydaroLerocs:

IIpn u3yueHuMM Kypca cileqyeT BHHUMATEIbHO CIIyIIaThb U KOHCIEKTUPOBAaTh MaTepual,
W3JIaraeMblii Ha ayIOUTOPHBIX 3aHATHAX. [l €ero NOHMMaHus M KAadyeCTBEHHOI'O YCBOEHUS
PEKOMEHIyeTCs CJIEYIOIIasl ITOCIIE0BATEIbHOCTD ACUCTBUM:

1. Ilocne okoH4aHMs Y4eOHBIX 3aHATUN MJs 3aKpEIUIEHUS MaTepuana IpOCMOTpPeTh U
00ayMaTh TEKCT JIEKIMH, TPOCTYIIAHHOW Cero/Hs, pa3o0pars paccMoTpeHHbie mpumepsl (10- 15
MUHYT).

2. Ilpu moAroToBKe K JEKUUH CIEAYIOIIEro THS MOBTOPUTH TEKCT MpPEIblIyILeH JeKIuH,
HOJyMaTh O TOM, Kakas MOKeT ObITh cieayromas tema (10-15 munyT).

3. B Tedyenue Hemenu BBHIOpaTh BpeMsl IS PaOOTHI C JUTEPATypOil B AIIEKTPOHHOU
O6ubnuoreynoit cucreme (o 1 yacy).

4. Tlpu nOArOoTOBKE K JIAOOPATOPHOMY 3aHSITUIO ITOBTOPUTH OCHOBHBIE MOHSTHUS IO TEME,
U3Y4YUTh NpUMeEphl. Pemias KOHKPETHYIO CHUTyaluIO, — IPEABAPUTEIIBHO IIOHATh, KaKOU
TEOPETUYECKHI MaTepruajl Hy>KHO MCIIOJIb30BaTh. HaMeTnTh miaH pemenus, monpodoBaTh Ha €ro
OCHOBE peluTh 1-2 3aauu.

KonTtaktHas paGoTa MOXET Takke HPOBOJUTHCA B DJIEKTPOHHONH HH(POPMAIMOHHO-
oOpa3zoBatenbHON cpene yHuBepcutera (manee - OUMOC). B cinyyae mnpoBefeHUs YacTH
KOHTakTHOW paboTel mo nucuuiuiniie B OMOC (B COOTBETCTBUM C pPACHUCAHUEM YUYEOHBIX
3aHATHUH), TPYI0EMKOCTbh KOHTAaKTHOM paboTsl B DMMOC sKBHBajeHTHA ayAUTOPHOMN paboTe.

[lo uroram Tekyliel ycCHeBaeMOCTH CTYAEHTY MOJKET ObITh BBICTABJIEHA OLEHKA II0
IPOMEKYTOUHON aTTecTallM B COOTBETCTBMU 3a HaOpaHHBIMU 3a cemecTp Oaytamu. CTyneHTHI,
BBITMIOJTHUBIIIME BCE 00s3aTENIbHBIE BUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IPOMEKYTOUHON aTTecTalluu (3K3aMeHy).

PesyabraT 00yueHusi cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIU
TEOPETUYECKOE COZAEpIKaHUE Kypca OCBOEHO IMOJHOCThIO. IIpu ycTHBIX coOeceloBaHUAX CTYIEHT
MCYEpIBIBAIOIIE, TOCIEI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; cBOOOJHO
CIpAaBIIAETCA C 3aJadaMM, BOIPOCAaMU M JPYTMMM BHUAAMM 33JaHHUM, HCIOJIB3YeT B OTBETE
JOTIONTHUTENBHBIA MaTepuan. Bce mpemycMoTpeHHble paOouell yuyeOHOM mporpamMmon 3ajaHus
BBIOJIHEHBl B COOTBETCTBUM C YCTAHOBJIEHHBIMH TpeOOBAHUSAMH, CTYAECHT CIIOCOOEH
AQHAJIN3UPOBATh IIOJIyUEHHBbIE DPE3YyJbTaThl, IMPOSBISIET CAMOCTOATEIbHOCTh INPU BBITOJIHEHUU
3aJlaHuH.

PesyabraTr 00yuyeHusi cuuraercsi cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €ClU
TEOpPETUYECKOE COJIep’KaHNe Kypca OCBOEHO MOJHOCThIO. [IpH yCcTHBIX coOeceJOBaHUSAX CTYAEHT
MOCJIEZI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBiseTcs ¢
3aJayaMy, BONPOCAaMHM M JPYTUMHM BHUAAMHU 3aJaHHi, TpeOyIOUIMX NPHUMEHEHHUs 3HaHW; Bce
MpEeayCMOTPEeHHBIE paboueld y4eOHOW MpOrpaMMON 3aJaHusl BBIOJTHEHBI B COOTBETCTBHHM C
YCTQHOBJICHHBIMH TPEOOBAaHUSIMH, CTYAEHT CHOCOOEH aHAIM3MPOBATH MOJIyUYEHHBIE PE3yJIbTAThI;
MPOSBIISIET CAMOCTOATEIBLHOCTD IIPH BBIIIOJHEHUH 33/1aHUN

PesyabTaT 00y4eHust cuuraercss HecOPMHPOBAHHBIM, €CJIM CTY/IEHT TP BBIIIOJIHEHNUN
3aJJaHUil HE JEMOHCTPUPYET 3HaHUM y4eOHOro marepHala, JI0MyCKaeT OIMOKH, HEYBEPEHHO, C
OOJNBIIMMH 3aTPYJHEHUSMHU BBINOJIHSACT 33/aHUS, HE JEMOHCTPUPYET HEOOXOIAMMBIX YMEHUH,
KayeCTBO BBINOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHMSIM, KAUECTBO MX
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BBIMTOJIHCHHUS OIICHEHO YMCIIOM OaJUIOB HUXE TPEX MO OLECHOYHON CHUCTEME, YTO COOTBETCTBYET
JIOTTIOPOTOBOMY YPOBHIO.

10.2. MeToauyeckue yKazaHus JJisl 3aHATHH JIEKIIHOHHOTO THUIA

JlekunoHHbIe 3aHATHS MO AucuuiuimHe «OO0Imas ¥ HeopraHW4YecKas XHMUS» COCTABISIOT
OCHOBY TEOpPETHYECKOM TOArOTOBKM OakanaBpoB HampasieHus 18.03.01 «Xumuueckas
TEXHOJIOTUS» BHE 3aBUCHUMOCTH OT HaIpaBleHHOCTH (mpoduiis). VX TIaBHOM LENbIO SIBISETCS
dopmupoBanue y oOydarommxcs ¢GyHIaMEHTaIbHON 0a3bl 3HAHUH O CTPOSHUHM BEILECTBa,
3aKOHOMEPHOCTSAX IPOTEKAHUS XMMHUYECKHMX IPOLIECCOB U CBOMCTBAX XUMHYECKHX 3JIEMEHTOB,
YTO HEOOXOJUMO Ui AalbHEHIIEro MOHUMaHUs (PU3MKO-XUMUYECKUX OCHOB TEXHOJIOTMYECKUX
IIPOLIECCOB B 00JIACTH XUMUYECKOW TEXHOJIOTHH.

YcnemHoe ycBoeHHEe JIEKIIMOHHOTO MaTepHana TpedyeT oT 00yJaroluXcsi CUCTEMaTHYEeCKOM
U IIeJICHAINIPaBICHHON paboTHI Ha BCEX ATanax o0pa3oBaTebHOTO MpoIecca.

1. [ToaroroBka K JEKIMOHHOMY 3aHATHIO (10 HaYaa JEKIUH):

Ilepen xaxmoil JeKUUEN CTYAEHTY PEKOMEHIYETCSl IPOCMOTPETh KOHCIEKT IPEIbIAYILErO
3aHATHSA, YTOOBI BOCCTAHOBHUTH B MaMSTH MPOMIEHHBIM MaTepuan. XUMHUS — CTPOrO JIOTUYHAs
HayKa, IJe Kaxaas HOBasg TeMa ONMpAeTcs Ha Mpeaplayllyro (Hanpumep, 0e3 NOHMMaHus
CTpPOCHHSI aTOMa HEBO3MOXKHO YCBOUTH TEOPHIO XMMHYECKOH CBsi3u, a 0e3 Hee — CBOICTBa
KOHKPETHBIX KJIACCOB COECUHEHU).

Pekomenayercsi 3apaHee O3HAaKOMHUTBCS C TEMOM MPENCTOSIIEH JEeKIUU 1o pabouei
nporpamme jgucnuiinabel  (PIIJI) w  Oersio mpocMOTpeTh COOTBETCTBYIOIIMMA pas3ieil B
PEKOMEHI0BAaHHOM 0a30BOM y4eOHHKe. ITO MO3BOJIUT HA CaMOM JIGKIIMH COCPEIOTOYUTHLCS HE Ha
MEXaHUYECKOM IEePENUChIBAHUN TEKCTA, & HA IOHUMAaHUU CJIOKHBIX KOHLIEIIUH.

2. PaGota BO BpeMs JIEKIIMOHHOTO 3aHSTUS:

Benenune xoncrexra: Ha nekuuy He00X0IMMO BECTH OTIOPHBINA KOHCTIEKT. CTYACHTY CIeIyeT
3aMuChIBaTh TEMY JIEKIIMU, OCHOBHBIE OIpeneieHus, (OpMyINPOBKH 3aKOHOB, MaTeMaTUYECKUE
BBIPQXKEHUSI TEPMOJAMHAMUYECKUX M KHHETHUECKHUX 3aBHUCHUMOCTEM, a TakKe ypaBHEHUs
XUMUYECKHX PEaKLIUM.

Busyanuzanus nanaeix: Oco0oe BHUMAaHUE CIEAYET YIENATh MEPEPUCOBKE C JOCKU CXEM,
rpadukoB (Hampumep, IUarpaMM COCTOSIHHS, TPaQUKOB 3aBUCHMOCTH CKOPOCTH PEAaKIUU OT
TEMIEPATYpbl, CXEM MEpPEKPBhIBAHUS JIIEKTPOHHBIX OOJAKOB). OTH BU3YaJlbHbIE MOJIENH
KPUTUYECKH BaXHBI 1151 POPMUPOBAHUS UHKEHEPHO-TEXHOJIOTMYECKOTO MBIIIIJICHHUS.

AKTHUBHOE cilylllaHue: 3HauuTeNbHAas 4acTh JEKUUN M0 JaHHOW AMCUMILIMHE MPOBOJUTCS C
UCMOJIb30BAHUEM  HMHTEPAKTUBHBIX ~ METOJOB  (MpoOJeMHBIE  JIEKUMH, JIEKIUH-Oeceibl).
OO6yyarommmMcst peKOMeHAyeTCsl aKkTUBHO y4acTBOBAaTh B AMAJIOre ¢ IPEroaaBaTeieM, OTBeYaTh Ha
KOHTPOJIbHBIE BOIPOCHI (OJIUI-OMPOCH]) B XO/€ JIEKLIMU U 33J]aBaTh YTOYHSIOIINE BOIIPOCHI, €CIIH
KaKoW-1100 acreKT (HanpuMep, MeXaHU3M KaTaln3a Ui KOPPO3UH) OCTAJICS HETTOHSTEH.

Texnonornueckuit  Qokyc: CryaeHTamM-TeXHOJIOraM HeoOxoaumo oOpamarbk ocoboe
BHUMaHUE Ha T€ MOMEHTHI JIEKIUMHU, TJ€ MpernojaBarelb JejaeT aKIEeHT Ha MPaKTHYeCKOM
NPUMEHEHHUHU BEIIEeCTB (MCI0JIb30BaHNE HEOPTaHUUECKUX COSIMHEHHUH B KaueCTBE KaTalu3aTopoB,
KOHCTPYKLIMOHHBIX MAaTE€pHaioB, KOMIIOHEHTOB BSDKYIIMX BEIIECTB M Jip.). B KoHcHekTe
PEKOMEHIyeTCsl BBIACNATh TaKue MPHUMEpPhl MapKepoM WM Ha Moisix (moMerka «BaxHo s
TEXHOJIOTHH).

3. PaboTa nocie JeKIIMOHHOTO 3aHATHS:

B neHp uTeHUs JEKUMU WIM Ha CIEAYIOIUN JIeHb HEOOXOIMMO HpopadoTaTh KOHCIIEKT:
pacm@poBaTh COKpAllleHHs, TIOAYEPKHYTh KJIIOUYEBble TEPMHHBI, INPH HEOOXOIUMOCTH
JIOTIOTHUTD 3alUCH MaTepUaioM U3 OCHOBHOM U JIOTIOHUTEIbHON y4eOHOM TUTepaTyphl.

Jnst 3aKperuieHusl TEOPEeTUYECKOro MaTepuana o0yJaromuMes ciaeyeT pa3o0paTh MpUMephbl
pellleHusT THUIMOBBIX 3aJad, MPUBEJCHHBIE JIEKTOPOM, TaK KaK OHU CTAHYT OCHOBOHM JUIs
NPEACTOSIIUX Ja00pATOPHBIX U MPAKTHYECKUX (CEMUHAPCKUX ) 3aHATHH.
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Bompocel, ocraBmmecs HESICHBIMU IIOCIIE CAMOCTOSATEIBHOW MPOPadOTKH JIEKIIHOHHOTO
MaTepuania, HeoOXOJAMMO BBIMHCATh HAa TOJISI KOHCIEKTA IS TOCIEAYIOMIET0 OOCYXICHUS C
npernoaaBaTesieM Ha ONKalIeM MPakTHYeCKOM 3aHSITHH WM WHIUBUAYATbHOW KOHCYIbTAIIHH.

10.3. Meroauyeckue YKa3aHUsl MO OCBOEHHI0 JUCHMILIMHBI HAa Ja0opaTOPHBIX
padorax

JIaGopaTopHBIii MPaKTHKYM MO AUCUUIUIHHE «O0IIas 1 HeopraHudecKast XUMUs SBISIETCS
BaXHEHIIIMM 3JIEMEHTOM MOJrOTOBKM 0akajaBpOB IO HAMPABICHUIO «XHUMHYECKAs TEXHOJIOTHS
BHE 3aBUCHMOCTH OT HampaBieHHOCTH (mpoduis). OH HampaBieH Ha 3aKperuicHHue
TEOPETUYECKUX 3HAHUU, OBIAJCHHE TEXHUKOM XUMHYECKOrOo HKCIIEPUMEHTa, MpPHOOpeTeHue
HaBBIKOB Pa0OThI C XMMUYECKOH MOCYI0M, pEaKTHBAMU U U3MEPUTEIBHBIMU IPUOOPAMH, a TaKXKe
Ha (OpMHUPOBAHHE YMEHUI aHAIM3UPOBATh MOJYYCHHBIE PE3YJIbTaThl U JI€JaTh TEXHOJIOTUYECKU
IPaMOTHBIE BBIBOJIBI.

PaGora oOyuaromuxcst B paMkax J1abopaTOpHOIro MPakTUKymMa CTPOro perjiaMeHTHpOBaHA
U COCTOUT U3 IISATH 00s3aTEIbHBIX ATAIOB!

1. lomanisss moAroToBKa K JabopaTopHoi padoTe (camocTosiTenbHas pabora):

Jlo Hayarna 3aHATUS CTYIEHT 00s3aH U3YYUTh TEOPETUUECKUN MaTepHai Mo TeMe padoThl,
UCIIOJIB3YS KOHCIIEKT JIEKIIUN U PeKOMEHIOBAHHYIO JIUTEPATYpYy.

Heo0xoauMo BHHUMATENbHO O3HAKOMHTBCS C METOJMKOW TPOBENEHHS JKCIEPUMEHTa B
nabopatopHoM mpakTukyme (yueOHo-MeTogudyeckoM miocobun). CTYIeHT MHODKEH YeTKO
MOHUMATh LIEJTb PaOOTHI, TOCIEA0BATENILHOCTD ACUCTBUHN U CYTh (PH3UKO-XUMHUYECKUX MPOIECCOB,
KOTOpBIE OYyT IPOTEKATh.

Crynent o0si3aH 3apaHee O(QOPMHUTH 3arOTOBKY OTYETa B TETPAJH: 3alicaTh Ha3BaHUE
paboThl, IeNb, MEepeueHb OOOpPYIOBAaHUS M PEAKTUBOB, COCTABUTh YPABHEHHsS MPEACTOSIINX
XUMHUUYECKHUX PEaKIHi (B MOJIEKYISIPHOM M MOHHOM BHje, A1 OBP — cocraBuTh 251€eKTpOHHBIN
OanaHc), a TaKXKe MOATOTOBUTH TAOIUIIBI /ISl BHECEHUS IKCIIEPUMEHTATbHBIX TAHHBIX.

2. Jlonyck K BBIIOJIHEHHUIO pa0OTHI:

B nauane 3aHsTHs mpemnoaaBaTenb MPOBOIUT MPOBEPKY FOTOBHOCTH CTyIEHTOB. Jlomyck
BKJTIOYAET B c€0s YCTHBIN OJIMI-OMPOC 110 TEOPUH U METOAMKE MPEICTOSIIETO SKCIIEPHUMEHTA.

Oco6oe BHumanue! CTylneHThI, HE MPOIIEAIINEe MHCTPYKTAXK MO TEXHUKE 0e30MacHOCTU
(Tb) wmu HE MPOAEMOHCTPHUPOBABIINE MOHUMAHHE CBOWCTB HCIIONB3YEMBIX TOKCHYHBIX, €IIKHX
WJIN JIETKOBOCIIAMEHSIFOIIMXCS BEIIECTB, K BBITOJIHEHUIO MPAKTUYECKOM YacTH HE JOMYyCKalOTCS.

3. BrimonHenue sxcnepumenTa (padoTa B 1abopaTopun):

PaboTa BbIMONHSETCS CTYACHTAaMH MHIMBUAYAJIbHO MM B MajblX rpynnax (Opuragax mo
2—3 4ernoBeKa) B CTPOTOM COOTBETCTBHH C BHIAAHHOW METOJMKON M YKa3aHUSMH MTPETIO1aBaTellsl.

OOyuaromuecs: 00s13aHbl CTPOro COOOAATH MpaBUila TEXHUKH O€30MaCHOCTH, paboTaTh B
crenojexae (xamar, Npu HEOOXOAMMOCTH — 3alUTHbIE OYKM M mepuyaTku). OMbITHL C
BBIJICJICHUEM TOKCHYHBIX Ta30B WJIM KOHIEHTPUPOBAHHBIMU  KHCJIOTaMHU  IPOBOJSATCS
UCKJTFOUUTENTFHO B BBITSHKHOM HIKaQy.

Bynymum TexHosoram HeoOXOJMMO oOpamiaTh MPHUCTAIbHOE BHUMAaHHE Ha TOYHOCTb
u3MepeHuil (B3BEIIMBaHWE HAa AaHAJIUTUYECKHX Becax, TOYHOE M3MEpeHHEe OOBEMOB NpHU
TUTPOBAHMHU), a TaKXe TIIATeNbHO (UKCHPOBATH BCE BU3YyaJbHbIE HAOMIOJEHUS (M3MEHEHUe
OKpAacKH, BBINIAJCHWE WM PAcTBOPEHHE OCaJKa, BBIIEICHUE Tasza, pa3orpeB mpoodupku). Bee
NEepBUYHbIE JlaHHBbIE (Macchl, OOBEMBbI, TemmepaTypbl, 3HaueHus pH) 3amnuceiBaoTCs B
7a00paTOPHBIN KypHAJ cpa3y B X0J€ IKCIIEPUMEHTA, a He HAa YEPHOBHUKH.

4. O6paboTka pe3ynbTaToB ¥ 0(hOpMICHHE OTYETA!

OTueT opopMITIETCS KOKABIM CTYICHTOM HHIUBHIYaIbHO.

Ha ocHOBe NONYy4YEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX MPOU3BOAATCS HEOOXOAUMBIE
pacyeTsl (BBIYHMCICHHUE BBIXOA TPOIYKTa, pacyeT TePMOJUHAMUYECCKUX (DYHKIIHA, KHHETHIECKUX
napaMeTpoB, KOHLEHTpAlMi pacTBOpPoB). PacueTsl JODKHBI CONPOBOXKAATHCS KPATKUMHU
MOSICHEHUSAMH M YKa3aHUEM Pa3MEPHOCTEN.
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Jyis 00pabOTKM MacCHMBOB JaHHBIX (HApUMEp, MPU MOCTPOCHUH KUHETHYECKHX KPUBBIX
WIM KPUBBIX TUTPOBAHUS) HACTOATEIHLHO PEKOMEHIYETCSl UCIOIb30BaTh TaOIUYHBIE TPOLECCOPHI
(MS Excel u ap.) ¢ pacieuaTkoil u BKJICHKON Irpa)KOB B )KypHAIL.

PaGora 3aBepmiaercs ¢hopMmynupoBaHreM BbIBOJAA. BBIBOI JOMKEH COOTBETCTBOBATH LIETH
paboThl, colepKaTh CPaBHEHHE MOJTYYCHHBIX SKCIEPUMEHTANbHBIX TAHHBIX C TEOPETHUYECKUMHU
(cripaBOUHBIMM) BEIMYMHAMU W KpPaTKUH aHaIU3 TMPUYUH BO3MOXHBIX  PACXOXKICHHIMA
(OrpenIHoCcTe SKCIEpUMEHTA).

5. 3amura mabopaTopHO PabOTHI:

3aBepIIarONIMM ATAIIOM SIBIISICTCA C/1aya OTYETa U YCTHAS 3alIiTa pabOThl IPENoaBaTelIio.

B mnpomecce 3amuThl CTYIEHT AOKEH YMETh: OOBSCHUTH MEXaHHM3M MPOTEKAIOIIUX
peakuuii, 000CHOBATh BHIOOP PEareHTOB M YCIOBHM MPOBEACHUS CHHTE3a, MOSICHUTH aJTOPUTM
MaTeMaTHUYECKUX PacueTOB, a TAKXKE OTBETUTH Ha KOHTPOJbHBIE BOIIPOCHI IO COOTBETCTBYIOLIEMY
paszeiy TEOPETUYECKON XUMUMU.

VYcnemHas 3amura paboThl ABIIAETCS 00s13aTENIbHBIM YCIOBHEM JIJIS MTOJIy4eHUs 0aJlIoB 110
TEKyIIeMY KOHTPOIO (B paMKax OayUIbHO-PEUTHHTOBON CHCTEMBI) U JIOMYCKa K MPOMEXKYTOYHOMN
aTTecTanuu (3K3aMeHy).

[Ipu oneHuBaHUM J1aOOPATOPHBIX PaOOT YUUTHIBAETCS CIIEAYIOLEE:

- KayeCTBO BBIMOJIHEHUS AKCIEPUMEHTAIbHO-MPAKTHYECKON 4YacTH paboThl M CTENEHb
COOTBETCTBUS PE3YyJIbTATOB PAOOTHI 33JaHHBIM TPEOOBAHUSM;

— KauecTBO 0opMIIeHHs OT4eTa o paboTe;

— KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIUTE PAOOTHI.

10.4. MeToau4eckune yKa3aHusi 10 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrositensHast padbora cryaentoB (CPC) no mucturnnune «OO1as 1 HeopraHudeckas
XUMUS SBIsIeTCA BakHeuen gpopmoit yueOHoro mpouecca. s Oyaymmx HHKEHEPOB-XUMHUKOB
u texHonoros CPC HampaBieHa He TOJNBKO Ha 3aKpeIUIeHHE ayIUTOPHOTO Marepuaia, HO U Ha
dbopMupOBaHHE HABBIKOB CaMOOOpa3OBaHHWsA, YMEHHUs pabOTaTh C TEXHUYECKOHW M CIPAaBOYHOU
JUTEPAaTypoid, a TaKkkKe CIHOCOOHOCTH CaMOCTOSTEIBHO aHATM3UPOBATh (U3NKO-XUMHUYECKUE
MPOLIECCHI.

CamocrosTenbHas padoTa 10 JaHHOW AMCIUIUINHE BKIIIOYAET B c€0s1 HECKOIBKO OCHOBHBIX
HaIlpaBJICHUN:

1. ITpopaboTka TeopeTnueckoro Marepuana (padoTa C JIEKIUIMU U JTUTEPATYPO )

PaboTy ¢ TeopeTHueCKUM MaTepHajIoM cielyeT HAYMHATh ¢ U3YUYEHUS KOHCIEKTa JIEKIUi.
[Tpu 5TOM KOHCHEKT HE JIOJKEH OBITh €JMHCTBEHHBIM HCTOYHIUKOM UH(POPMAIIUH.

OOyuaronieMycst He00XOAMMO 00paIaThCs K pEKOMEH0BaHHBIM 0a30BbIM y4yeOHUKaM IS
yrIyONieHWsI TOHWMAaHWs, NPEACTAaBICHHBIM B pazgene 6. UreHme ydeOHUKA JIOJKHO
COIIPOBOXKIATbCSA BEJCHHEM pabouuxX 3amucell: BBIMMCHIBAHMEM HOBBIX TEPMHHOB, (opMmyI,
3aKOHOB U 3apUCOBKON TpaduKoB (HalpUMep, AUarpaMM COCTOSTHHSI, SJHEPreTHUECKUX Mpoduiieit
peakiuit).

JUis TEXHOJOrOB KPUTUYECKM BaXXHO HE TMPOCTO 3ayyuBaThb XUMHUYECKHE CBOMCTBa
DIIEMEHTOB, @ BBIABISITH 3aKOHOMEPHOCTH (HAIpuMep, U3MEHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB IO TNepuojaM U TIpynnaM) U IOHUMAaTh TEPMOAMHAMHYECKHE W KHUHETHYECKHE
NPEITOCHITKH MPOTEKAHMS PEaKIIHA.

2. BeinosnHeHne JOMAIIHUX 3aJaHUH U pellleHue pacyeTHbIX 33134

Pemrenne 3amau sBNSETCS TIAaBHBIM KPHUTEpPHEM YCBOEHHS Kypca. K BBIIOTHEHHIO
JOMAIIHUX ~ 3a/laHuil  clelyeT MNpUCTyNaTh TOJNBKO IMOCHE  THIATEIbHOH  MpOpabOTKH
COOTBETCTBYIOIIETO TEOPETHUECKOTO OJIOKA.

[Ipu HamucaHuM ypaBHEHHH XMMHUYECKUX PEAKLUUN OOydarolHiics J0JDKEH 00s3aTebHO
yKa3bIBaTh arperatHbie COCTOSHUSI BEIIECTB, YCIIOBHS MPOTEKaHHWS peakuuil (Temreparypa,
JlaBJIeHUE, KaTaJIn3aTop) U TIIATEIBHO MPOBEPATh CTEXHUOMETPHUECKUE KOIPPHUIIMEHTHI.

[lpu pemennn pacdeTHBIX 3amad (Ha ONpEICNCHHE KOHIICHTPAlWH, MaTepUabHOTO
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Oananca, TermIoBbIX 3()()EKTOB) peKOMEHIYETCsl MPUACP)KUBATHCS CTPOTON MOCIEI0BATEILHOCTH
IEUCTBUI.

3. CamocTosTenbHas MOArOTOBKA K JIAOOPATOPHBIM paboTam

Bxirouaer B cebsi mpeaBapuTeIbHOE HM3YyUYE€HHE METOAMKU DSKCIEpUMEHTa, CBOICTB
UCTIOJIb3YEMBIX PEAareHTOB (MX TOKCHYHOCTH, OKAPOONACHOCTH) U HAITMCAHUE 3arOTOBKU OTYETa
B J1a00paTOPHBIN KypHAI IO Hayalla 3aHsATHUS.

Bonee moapobno Tpeboanus k sromy Buny CPC m3noxeHsl B pasnene «MeToaudeckue
YKa3aHUA [0 OCBOCHHIO IMCHHUIUIMHBI Ha Ta00PaTOPHBIX paboTaxy.

4. TlonroroBka K MEpOIPHATUSAM TEKYIIETO KOHTPOJS (KOJUIOKBUYMaM, KOHTPOJIBHBIM
paboTaM) U TPOMEKYTOUYHOM aTTECTAIlUH (IK3aMEHY)

[ToaroToBKy cienyer OCyHIECTBISATh IUIAHOMEPHO, K30eras IMONBITOK BBIYYHUTh BECh
MaTepuail HaKaHyHe UCTIbITaHUSI.

PexomeHnayercst UMCHONB30BaTh  MEPEYEHb  BONPOCOB K  AK3aMEHY/KOJJIOKBHYMY
(npeacraBneHHbll B hoHae oneHoUHbIX cpeacTB PI1/]) B kauecTBe uek-nucTa Ajisi CaMOIIPOBEPKH.

D¢ (HeKTUBHBIM METOJIOM CaMOCTOSITEIbHONW IOATOTOBKH  SIBISIETCS  B3aMMOOIIPOC:
CTYJEHTBI B MaJIbIX TPYIIMax 3aJaroT APYr ApYry BOINPOCHI IO MEXaHU3MaM peakluid, CBOHCTBaM
d-3eMEeHTOB WJIM  TEOpUSM XHUMHUYCSCKOH CBSI3M, apryMCHTUPOBAHHO WCIPABISAS OUIMOKU
TOBapPHUIIICH.

5. Pabora co cmnpaBouHoil muTepaTypoil CrTyneHTaM HampaBieHHs «XHUMHUECKas
TEXHOJIOTHS» HEOOXOJUMO C TMEPBOro Kypca BbIpadaThiBaTh MPUBBIYKY OOpamatbes K (PU3UKO-
XUMHYECKHUM  CIIPABOYHHMKAM  (CIPAaBOYHHK  XHMHUKA, TEPMOAMHAMHYECKHE  TAOJHUIIBI).
CamocTtosaTenbHas paboTa MpearnoyiaraeT MOUCK HEJOCTAIOUUX IS pelleHHs 3a7ad BeJIMYHH
(cTaHIApTHBIX SHTAIBIUN W SHTPONUN OOpa30BaHMS, KOHCTAHT IUCCOIMALNH, MPOWU3BEICHUN
pPacTBOPUMOCTH, CTAaHIAPTHBIX JIEKTPOIHBIX MOTEHIIMAIOB) 0€3 JOMOJHUTEIBHBIX HAITOMUHAHUN
CO CTOPOHBI IPENOJaBATEIS.

B mporecce camocTosTenbHOW pabOThl MPU W3YUYEHUU TUCIHUILUIMHBI CTYACHTHI MOTYT
paboTaTth Ha KOMIBIOTEPE B CHEIHATH3UPOBAHHBIX AYIAUTOPHIX JJISI CAMOCTOSITEIBHON pabOTHI
(ykazano B Tabm. 11). B ayauropusx UWMeeTCs JOCTym d4epe3 HH(OpMauOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «/HTEpHET» K 3JIEKTPOHHON WH(POPMALMOHHO-00pa30BaTEeIbHON
cpene ynusepcutera (QMOC) u sanekrponHoi 6udnanoreunou cucreme (3bC), rae B 31eKTpOHHOM
BUJIC DPACIONIAraloTCsl y4eOHbIE M Yy4eOHO-METOIWYECKHE MaTepHajbl, KOTOpblE MOTYT OBITH
MCIIOJIb30BAHBI JJIsl CAMOCTOSATEIHHON PaOOTHI MPU U3YUEHUU AUCHIUTIINHBIL.

Jst oOydarommxcst Mo 3a04HOM (opMme OOydeHHs] caMOoCTOsATeNbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4€OHOM eSTeTbHOCTH.

10.5. Metoanueckue yKa3aHus A5 BbINOJTHEHUS KOHTPOJIBHBIX padoT

[Ipu u3yuenun kypca «OOmIe U HEOPraHUUECKON XUMHM» MPOBOIAUTCS 9 KOHTPOJIbHBIX
paboT o paszenaM AUCHUIUINHBL.

B xonTpOoapHyo padoTy Ne 1 BXOAST BOIMPOCKH! IO OCHOBHBIM 3aKOHAM XMMUU: BapuaHTt 1 -
20 (mo BBIOOpY mperojaBaTens) U3 Metoauueckux ykasanuii: JK.B. Mauynesuu, O.H. Koanesa,
T.B. CazontneBa «BBenenue B Kypc obmieit xumuu. OCHOBHBbIE TIOHATHS M 3akoHb» HI'TY, 1.
Hwxnuit Hosropoa, 2020. 54 ¢)

B xonTposibHYyI0 padoTy Ne 2 BXOAST BOMPOCH! 0 XUMUYECKON TEPMOJUHAMUKE: BapUaHT
1 - 23 (mo BeIOOpY mpemojaBarens) U3 METOAWYECKUX yKazaHuit: Mamynesuu JK.B. KoBanesa
O.H., CazonteeBa T.B., JIykpsanoBa FO.M. «OneMeHTbl XUMHYECKOW TEPMOJMHAMUKU B Kypce
obmreit xumun»: / H. Hoeropoa, HI'TY um. P.E. AnekceeBa. 2021. — 58 c.

B xonTponbHyto pabotry Ne 3 BXOOAT BONPOCH MO CIEAYIOIIUM TEeMaM: CKOPOCTh
XUMHYECKMX PEaKIHil, XUMHUYECKOE pAaBHOBECHE, BIUSHUE TEMIIEPATypbl Ha CKOPOCThb
XMUMHYECKOW peakiuu ¥ T.A.. BapuaHThl 1-27 (1Mo BBIOOpY MperojaBarelis) U3 METOANYECKUX
ykazanui: I'.H. bopucoBa, A.B. bopucos, IO.B. barranoBa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTH NpoTekaHus xuMmuueckux peakunid. H.Hosropox, HI'TY um. P.E. Anekceesa.

2015.-49c.;
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B kouTpompHyto pabory No 4 BXOIST BONPOCH IO CIEAYIOIUM TEeMaM: CIOCOOBI
BBIPQXEHHUSI KOHLIEHTPAaLlMK  pPAacCTBOPOB; CTEXMOMETPUUYECKHE PACUYEThbl, OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE peaknuu: BapuaHT 1-30 (mo BBIOOPY mpemnojaBaressi) U3 METOIUYECKUX
ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I''H. bopucoBa KoHTposbHBIE 3aaHus MO TEMeE
pactBopel. H.Hoeropox, HI'TY wum. P.E. AnekceeBa. 2017. 14 c.; A.Jl. CamconoBa, A.B.
bopuco, I'.H. bopucoBa OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC TIPOIECCHI: y4eOHO-METO/I.
nocoOue K BBIMOJHEHUIO KOHTPOJIbHBIX 3amanuii (30 3amanuii) / H. Hosropon, HI'TY um. P.E.
Aunekceesa. 2024. - 28 c.

B xonTponpHyto paboty Ne 5 BXOIAT BOMPOCH! MO T€MaM: TaJIbBAHUYECKUE SJIEMEHTHI,
AJIEKTPOJIN3, ANEKTPOAHBIN MOTEHIIMAN, BOJOPOIHBIN 3JIeKTpoll, ypaBHeHue HepHcra: 3amaua 1-
100 (mo BBIOOpY mpenoaaBatensi) u3 Meroandeckux ykaszanuii: O.H. Kosanesa, FO.B. barranosa,
B.K. Ocmanos, A.Jl. CamconoBa Dnektpoxumusi. H. Hosropoa. HI'TY um. P.E. Anekceena. 2012.
S52c.

11. OHEHOYHBIE CPEACTBA JJIsA KOHTPOJISI OCBOEHUSA AUCHUITIJIMHBI

Tunosble KOHTPOJIbHBIE 32JaHUS MJIN MHbIE MATEPUAJIbI, HEOOXOAUMBIE 1/l OLEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYyIIero KOHTPOJIsl YCIIeBAeMOCTH

Bomnpocsl, nHAMBUyabHbIE 3aJaHUSI U 33a4H [TPEICTABICHBI B METOIUYECKUX YKA3aHUAX
K IIPAaKTHYECKUM M JT1abopaTopHbiM 3anatusm [3.1 — 3.8], nmpeacrasieHHbix B 1. 6.3.

Ilpumepvr munoswvix 3a0anuil:

11.1.1. TunoBble 3a1aHUs K NPAKTHYECKUM (CEMUHAPCKUM) 3aHATHAM

3ansTue Ne 24 (2 yaca)
OKHCIUTeIbHO-BOCCTAHOBHUTEIbHBbIE peakiuu. Pemenne 3a1a4

1. uauBHaya bHOE PELICHUE 33/1a4d OKUCIHUTEIbHO-BOCCTAHOBHUTEIBHBIM PEAKIHIM (110

BbIOOpY mpenojaBareiss W3 METOAMYECKMX YKa3aHUH K Ja0OpaTOpPHBIM M IMPaKTHYECKUM

3angtusMm: CamconoBa A.Jl., Tamxkmn AJlL, CaszontbeBa T.B. «OxucnmurenbHo-
BoccTaHoBuTenbHbIEe peakuun» H. Hosropox, HI'TY um. P.E. Anekceea. 2012. 36 ¢.)
TUITOBBIE 3AJIAY:

1. Onpenenutre BO3MOXHOCTH CaMOIIPOU3BOJIBHOTO IMPOTEKaHWsS peakuuu MpH
CTaH/IApPTHBIX YCIOBUAX
2KMnQO, + 16HF = 2MnF; + 5F; + 2KF + 8H,0
2. Omnpenenute BO3MOXKHOCTH  CaMOIPOM3BOJIBHOIO  IPOTEKAaHUS PEAKLIUU  IIpU
CTaH/IapTHBIX YCIOBUAX
2KMnO4 + 16HBr = 2MnBr; + 5Br; + 2KBr + 8H,0
3. Ompenenure BO3MOXHOCTh CaMOIPOM3BOJIBHOIO TMPOTEKAHUS peaKklUu MpU
CTaH/IAapPTHBIX YCIOBUSAX
2Fe0,” + 8H" + 2Br" — Fe** + Br, + 4H,0
4. Ormnpenenute BO3MOXHOCTh CaMONPOM3BOJIBHOIO NPOTEKAaHUS pEaKUUH  IpHU
CTaH/IapPTHBIX YCIOBUSAX
AsO4> + 2H,0 + 2I' = AsOy + I, + 40H
5. BeluncnuTe KOHCTaHTY PAaBHOBECHS PEAKIIUU
2KMnO, + 10FeSO,4 + 8H,S0,4 = 2MnS0O, + 5F92(SO4)3 + K»,SO4 + 8H,0
6. Onpenenurte HanpaBiIeHUE PEAKIIMU IPU CTaHAAPTHBIX YCIOBUAX
2KMnQO, + 5H,S + 3H,S0,4 = 2MnS0O, + 2S + K,SO,4 + 8H,0
7. MeToioM HOHHO-3JIEKTPOHHBIX ypaBHEHUH noadepure KO3(PPHUIMEHTHI B CIEIYIOMNX
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUAX. YKaXUTE OKUCIUTENIb U BOCCTaHOBUTENb. Kakoii
U3 2JIEMEHTOB OKHCIISIETCS, KaKOil BoccTaHaBIMBaeTCs?

37



1)A| + KyCr,07 + H,SO4— Alz(SO4)3 + Cr2(804)3 + K,SO,4 + H,O

2) Al + KMnO, + H,SO,— Alg(SO4)3 + MnSQO,4 + K,SO4 + H,O

3) MnO; + KCIO3; + KOH— K;MnO,4 + KCI + H,0O

4) Bi,0O3 + Br, + KOH— KBiO3 + KBr + H,0O

5) SnCl, + K;Cr,07 + HCI — SnCl, + CrCl; + KCI + H,O

6) Mg|2 + H,05 + H,SO4— I + MgSO4 + H,0

7) FeSO, + KCIO; + HzSO4—>F€2(SO4)3 + KCI + H,0O

8) KNO, + K>,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO,4 + H,O

9) MnO, + O, + KOH— K,;MnO,4 + H,O

10) SO, + FeCl; + H,O— H,SO,4 + FeCl, + HCI

11) H,S + KyCrO7 + HaSO4— S + Crp(S04)3 + K, SO4 + HO

12) H,SO3; + HIO3— H,SO,4 + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO4 + Ky,SO4 + H,O

14) KMnO, + KBr + H,SO4 — MnSO4 + Br, + K,SO,4 + H,O

15) SO, + KMnO4 + H,O — KySO4 + MNO, + HSO4

16) Kl + KMnO4 + KOH — I, + KoMnO,4 + H,O

17) MnO, + H,SO4— MnSO, + O, + H,O

18) FeSO4 + KMnQO4 + H,SO,4 — F62(804)3 + MnSQO,4 + K,SO4 + H,O

19) KNO, + KMnO4 + KOH — KNO3 + K;MnO4 + H,0

20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO

21) NaCrO, + H,0, + NaOH— Na,CrO,4 + H,O

22) P + HNO3 + H,O — H3PO,4 + NO

23) KMnO,; + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO

24) Fe,03 + KNO3; + KOH— K,FeO4 + KNO, + H,O

25) I, + KOH — KI + KIO3 + H,O

26) KIOz + H,0O5 + H,SO4— O + 1, + K;,SO4 + H,O

27) Al + KOH + H;0 —K[AI(OH)] + H»

28) SnCl, +KMnQ,4 + HC1 — SnCls + MnCl; +H,0

29) Cl, + KI + KOH — KC1 + KIO;3 + H,0

30) SNCl, +FeCls — SnCl, + FeCl,

8. MCTOI[OM SJICKTPOHHO-UOHHBIX ypaBHeHI/Iﬁ COCTaBbTC IIOJHBIC YPABHCHUSA peaKHHﬁ,
YUYUTbIBAs, YTO-IN00 OKHUCIHNTCIIb, JIN00 BOCCTAHOBUTEID SABJIIOTCI TAKKE U CpeHOﬁ. O6OCHyI>’ITe
Ha OCHOBAaHUHU CTAHAAPTHBIX OKHUCIIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX ITOTCHIHAJIOB BO3MOXHOCTbH
MMPOTCKAHUSA JAHHBIX peaKHHﬁ.

1) Kl + HySO4s/koni/— I, + H,S + K,SO,4 + H,O

2) KBr + H,SO4/kon11/— Bry + S + K»,SO,4 + H,O

3) NaBr + H,SO4/xon/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xou1/— MgSO4 + S + H,0O

5) Al + H,SO4/kou11/— A12(804)3 + H,S + H,0O

6) Cu + H,SO4/koua1y— CuSO,4 + SO, + H,0

7) Ag + H,SO4/koH1/— Ag2804 + SO, + H,0O

8) HCl/koun/ + MnO,— Cl, + MnCl, + H,O

9) HCl/xouu/ + KMnO,—Cl, + MnCl, + KCI + H,0

10) HCl/xonn/ + PbO,— Cl, + PbCI, + H,0O

11) HCl/xoun/ + CrO3 — Cl;, + CrCl3 + H,0O

12) HCl/xoun/ + K»,Cr,O7— Cl, + CrCl; + KCI + H,0
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13) Zn + H,SO4/xou/ — ZnSO4 + H,S + H,0

14) CuS + HNO3z— S + Cu(NOs3), + NO + H,0O

15) Cu,0 + HNOz— Cu(N03)2 + NO + H,0

16) CuS + HNOs/kouu/— H,SO,4 + CU(N03)2 + NO, + H,0O
17) FeS + HNOs/konu/— Fe(N03)2 + H,SO4 + NO, + H,0
18) MnS + HNO3;— S + NO + Mn(NO3)2 + H,0

19) FeSO,4 + HNO3— F62(504)3 + FE(NO3)3 + NO, + H,O
20) MnS + HNOs/kou/—H,S0,4 + NO, + Mn(NO3)2 + H,0
21) Ag + HNOs/koui/— AgNO3; + NO, + H,0

22) Zn + HNOz;— Zn(N03)2 + NO + H,0

23) Mg + HNOg/O‘IeHBpa36./—> Mg(NOg)z + NH4NO3 + H,O
24) Fe + HNOz;— Fe(N03)3 + NO + H,0O

25) S + HNO3;— H,S04 + NO

26) H,S + HNO3— S + NO, + H,0

27) Cu + HNO4/pa36/— Cu(NOs); + NO + H,0

28) Sn + HNOs/kouu/— H,SnO3 + NO, + H,0

29) Fe + H,SO4/xou1/— FCQ(SO4)3 + SO, + H,0

30) KsS + HNO;— S + NO + KNO3 +H,0

11.1.2. TunoBble 3a7aHusi AJs J1a00PATOPHBIX PadoT
Jladoparopnoe 3ansTue Ne 1 (4 yaca)
OmnpenesieHne 3KBUBAJIEHTHOM MacCChl METAJLIAa
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
. ems paboTsr
. [lopsinox BeImonHEeHUs paboThI
. O6paboTKka SKCIIEPUMEHTANBHBIX JAHHBIX

1
2
3
4. AHanu3 pe3yabTaToB
5. Cxema yCTaHOBKH

6. HaiiTi sxkBUBasieHTHYIO Maccy cepbl B coeuaeHuIx H,S; SO3; FeSO,; CuSO:s.

7. OT 4yero 3aBHCHUT HKBUBAJIECHT XMMUUYECKOTO JIEMEHTa: 1) OT BaJICHTHOCTH; 2) BCerma

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. UeMy paBeH o0beM 1 Monb uaeanpHOrO rasza mpu 25 OC u maBnennu 1 aT™, mMacca ero
sKBHBaJleHTa — 29,65 r/Monb. UeMy paBHBI BAJICHTHOCTh U aTOMHAs Macca MeTallia, Kakoi 3To
MeTami?

9. OnpenenuTh SKBUBAICHTHYIO Maccy Meramia, eciii 0,4 T ero BRITECHWIH U3 BOJBI 624
miaH; ipu 470 °C u 743 Mm pr. cr.?

10. 0,36 r meTamia oopasyror 0,68 T okcua. OnpeenuTh SKBUBAJICHT METAJLIA.

11. Mbiubsk o6pa3yer ABa OKCUa, U3 KOTOPBIX OJIMH COJEPKUT 65,2 % (Macc.) MbIIIbSIKa,
a apyroit — 75,7% (macc.) Mblmbsaka. OnpeaenuTs SKBHBAJICHTHBIE MAacChl MBIIIbSIKa B 000UX
cinydasix. Hanmrcats opMyIibl COOTBETCTBYIOIUX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBHBAJIEHTOB, JIaTh €T0 MAaTEMaTUYECKOE BEIPAKEHUE.

13. Kak omnpenenuth SKBUBAICHT OKCHAA, ©CIM W3BECTEH OJKBUBAJICHT JJIEMEHTA,

COEAMHUBIIETOCS C KUCIOPOIOM?

14. JIatp onpeneneHust SKBUBAJICHTA YJIEMEHTA, SKBUBAJIECHTHON MacCCHI.

15. HaiiTn 2KBHBaJICHTHYIO Maccy Mapranna B coequHenusx: Mn(OH)4; KoMnOg4; MnSQO,.

16. Cxoubko sxBHBasIeHTOB cojpepxutcs B 200 T CaCOgs; B 400 r NaOH?
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11.1.3. TunoBbie BONPOCHI (3a1aHKS) 1JIsl YCTHOT0 (MMCHMEHHOI0) ONpoca
JIEKIUSA Ne 5
3aBUCHMMOCTb CKOPOCTH peakuuu oT Temneparypbl. [Ipunuun Jle-llarenne

TUIIOBBIE BOIIPOCHI [Js TPYHNIIOBOI'O OBCYXIEHHUSA HA
JIEKIIMOHHBIX 3AHATUAX:

1. Kak 3aBUCUT CKOPOCTbh XMMHYECKON PEaKIMK OT KOHIIEHTPAIMK Pearupyromnnx BeIecTB
JUISL CTIOKHBIX PEeAKIIU?

2. Hanumure auddepennnaibHoe KHHETHYECKOe YPaBHEHUE PEAKITHH.

3. Uro Ha3pIBalOT MOPSAKOM peakiuu? Kak 3KCIepUMEHTANIBHO OMPEACSIOT TMOPSIA0K
peaKkiuy 1Mo JaHHOMY BEIlEeCTBY?

4., Kak M3MEHSIOTCA KOHIICHTPAIIMM BEIIECTB BO BPEMEHU [0 MEpE MPOXOXKJICHUS
peakuun? Hanummre UHTErpaibHOE KUHETHYECKOE YpaBHEHHUE SISl pEaKI[UU IEPBOTO MOPsIKA.

5. Or xakux (aKTOpOB 3aBUCUT CKOPOCTb XHUMHUYECKOW pEaKIUUd B TeTEPOreHHBIX
cucremax?

6. Kak u modyemy 3aBUCHUT CKOPOCTh peaklUd OT Temmeparypbl? Hamuimmurte ypaBHEeHHE
Appennyca. KakoB Qu3nyeckuil cMbICI KOHCTAaHT ypaBHeHus? Kakue sKcrnepuMeHTalbHbIE
JaHHBIC HEOOXOUMBI IS pacueTa SHEPTUH aKTUBALIAN?

11.1.4. TunoBbIie TECTOBLIE 3aaHUA

Tema «OCHOBHBIE MOJIOKEHUS, 3JIEMEHTbI XUMHYECKOI TEPMOIUHAMHMKH U TeIJIOBbIe
3¢ deKThl XUMHUYECKUX PeaKInii»
1. TenuoBo# 3P QeKT peakuu XapaKTepru3yeTcsi U3MEHEHHUEM
1) suTponuu; 2) sHTANBNNY; 3) MOBBILLIEHUEM TEMIIEPATyphl; 4) BHYTPEHHEH SHEPruH.
2. Peakuus nmpoTekaeT caMOIpPOM3BOJIBHO B IIPSMOM HalpaBJIeHUH, €CIIU
1) AH<0; 2) AG<0; 3) AS>0; 4) AH>0.
3. DHTpomus ABISIETCSA XapaKTEPUCTUKOM
1) TeroTsl cUCTEMBI; 2) 6ecriopsiika CUCTEMBI; 3) MOTEHIMATbHON SHEPTUU CUCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. TemnoBoil 3pPexT peakluy 3aBUCUTE OT
1) TemnepaTypsl OKpyXKaroleil cpebl; 2) AaBlIeHUs B CUCTEME; 3) HAYaIbHOIO U
KOHEYHOT'O COCTOSIHUSI CUCTEMBI; 4) MMyTH MPOTEKaHUs PEeaKLnu.
5. B xoxe peakuuu NpoucXoAUT BbIJENIEHHE I'a3a — CUCTEMA PACIIMPSIETCs, IIPU 3TOM €€
1) suTpomnus ymenbinaercs (AS<0); 2) sHranbnus yeenuuuaercs (AH>0);
3) sutpomnus Bo3pacraet (AS>0); 4) BHyTpeHHsst sHeprus ymeHbmaercs (AU<0).
6. Jlnst kako#t peakiuu ASxp >0?
1) CaCOs3 (k) =CaO(x)+ COx(1);
2) 2S0; (r)+ O3(1)=2S03(T1);
3) la(r)+ Ha(r) = oHI(1);
4) 3Hz(r)+ Na(r) = 2NHj3(1).
7. Peaknus npoTeKaeT caMOIpPOM3BOJIBHO IPH TeMieparype Huke paBHoBecHoW (T<T,), B
cllyyae eciu
1) AH<0, AS<O0; 2) AH<0, AS>0; 3) AH>0, AS<0; 4) AH>0, AS>0.
8. Peakums mpoTekaeT CaMONpPOW3BOJIBHO TIPH TEMIIEpaTypax BBIINIE TeMIepaTypbl
paBHOBECHUS], B CiIy4ae eciiu
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1) AH>0, AS>0; 2) AH<0, AS<0; 3) AH<0, AS>0; 4) AH>0, AS<O0.
9. B cucreme HET paBHOBECHS, pEaKIIMsI HE BOSMOXKHA IPH JII000H TeMIiepaTtype, B cirydae
eciu
1) AH>0, AS>0; 2) AH<0, AS>0; 3) AH>0, AS<0; 4) AH<0, AS<O0.
10. Peakuust mpoTeKkaeT caMONPOU3BOJIBHO MPH JIFOO0H TeMIlepaType B cirydae
1) AH<0, AS>0; 2) AH<0, AS<0; 3) AH>0, AS<0; 4) AH>0, AS>0.
11. Peaknus siBIsieTCS 9K30TEPMHUUECKOM, €CITU
1) AH<O0; 2) AU >0; 3) AU<0; 4) AH>O0.
12. Peaknusi mpoTeKaeT C MOTJIOLIEHUEM TeIljIa, eCiu
1)AH<0; 2) AS>0; 3) AH>0; 4) AU>O0.
13. Cucrema HaxoIUTCSl B PABHOBECHH, €CITU
1) AH=0; 2) AS=0; 3) AG=0; 4) AU=0.
14. DHTponus cucTeMbl MOBBIILIAETCS IPU
1) konAeHcanuu napa; 2) KUIMeHUH KUAKOCTH; 3) KPUCTAIUIU3AIUH JKUIKOCTH;
4) py TUIaBJIEHUN
15. DHTponuUs CUCTEMbI YMEHbIIAeTCS MPU
1) kpucTamm3anuu; 2) IIaBIeHUH; 3) BO3rOHKE; 4) paCTBOPEHUH.
16. Peakus npotekaer no ypasaeHuto 2 HCly) + Cayy = CaClyy + Hyry. Crombko Moieit
HCI Bcrynuio B peakuuto, eciiu Boienuinoch 152,88 k/Ix Teruia?
1) 1 momb; 2) 0,25 mons; 3) 0,5 moinb; 4) 1,5 Mok,
17. Duranenus obpazoanus FEO cocraBmser -265 k[ x/Moib. CKOJIBKO Teria BBLICITHTCS,
ecnu obpasyercsa 144 r okcupa xenesza?
1) 132,5 x]JIx; 2) 530 x/Ix; 3) 677 xJIxk; 4) 488 xJIk.
18. Cornacho 1 cneactButo 3akoHa ['ecca temnoBoii a3¢ ekt peakuu
F8203(K) +3 CO(F) =2 Fe(K) +3 COz(r) paBeH
1) AHOXp =- 240,18 x/Ix; 2) AHOXp =240, 18 xJIx; 3) AHOXp = 340 x/Ix;
4) AH%p = - 226,9 kJIx.
19. OuTponus cuctemsl B xo1e peakuu Na,COs3) = NaO + COy(ry yBemmunBaercs, T.K.
1) obpasyercs ra3; 2) peakiius caMOIPOU3BOJIbHAS, 3) 00pa3yeTcs OKCHT HATPHS;
4) 00pa3yroTcs 1Ba OKCHUIA.
20. Onpenenute TemnoBoi ekt cropanus KUAKOro CSy i 10 00pa3oBaHUs ra3000pa3HbIX
CO;2 u SO3.
1) - 602 x]Ixx; 2) 635,2 xJIx; 3) — 635,2 kJx; 4) 602 kJ[x.

Kputepuu orieHrBaHMs TECTOBBIX 33JaHUIA:

- OIIEHKa «HEeYAOBIETBOPUTEIHHO - 32 20-40% MpaBUIHLHO BBHIMOTHEHHBIX 3a/IaHUM;
- OIICHKA «YJIOBJIETBOPUTEIBLHO» - 32 50-70% MpaBUIbHO BBHITOJIHEHHBIX 33JaHHUIA;

- OLIEHKA «XO0poIuIoy - 3a 70-85% mpaBUIILHO BHITIOJIHEHHBIX 33JJaHUN;

- OIIEHKA «OTJINYHOY - 3a MPaBUJIbHOE BHIMOIHEHHE Oosee 85% 3a1aHuid.

11.1.5. TunoBble 3aaHusl A KOHTPOJIbHOI padoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbBI XUMHWWN»
BAPHUAHT 1

1. Ckosnpko monel u mMosiekyn coaepxkut 10 r xmopa npu H.y.? Onpenenute ero o0beM
(1.y.).
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2. B3saThl paBHBIE Macchl a30Ta W KHUCIOpOJa MpPHU OAMHAKOBBIX ycioBuax. Ompenenure
COOTHOIIIEHHE 00BEMOB ITHX Ta30B.

3. I'a3, mIOTHOCTH KOTOPOTO MO BO3AyXy coctapisieT 0,6, HAXOMUTCS B COCYJI€ EMKOCTBIO
201 mox naBnenuem103,8 klla HpI/IZOOC.PaCCHHTaﬁTe Maccy rasa.

4. Ilpu narpeBannu 20 r Metaua noixydeHo 21,66 r okcuaa. Onpenenure SKBUBAJICHTHYIO
Maccy OKCHJa U MeTaJlja.

5 Kakoii ra3 m B KakoM KOJUYECTBE oOpasyercs INMpu B3amMoJeWcTBUM 6,4 T Meau c
M30BITKOM KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI?

6. DxBHBasIeHTHas Macca MeTauia paBHa 20r/mMoib. Kakoi mpoleHT mo Macce KUciopo/ia B
OKCHJI€ JaHHOTI'O MeTaia?

BAPUAHT 2

1. Macca 1xa ra3a npu H.y. paBHa 0, 0021kr. Onpegenure MOJISIPHYIO MacCy rasa U €ro
IUIOTHOCTB IO BO3YXY.

2. B kakoM 00beMe BOJIOPOJIa TIPH H.Y. COJEPIKUTCS 18-10%® MOJIEKYJ?

3. Onpenenurte naBieHue dTHIIeHA B cocyne oobemom 10 11 mpu 2°C.

4. IIpu BoccTaHoBieHnu 1,34 T oKcHIa MeTaJIa BOJAOPOIoM obpa3oBaioch 0,324 r BOABL.
Onpenenure SKBUBAJIIEHTHYIO MacCy MeTalia.

5. Cmemranu 7,3 xmopoBogopoaa u 4r ammuaka. CKOJIBKO TPaMMOB XJIOPH/Ia aMMOHHS TTPH
3TOM oOpa3zyercsi? Kakoif ncXoaHblii a3 ObLI B3ST B U30BITKE?

6. [Ipu B3ammopeiictBuu ¢ Bomoil 0,25T NBYXBaJEHTHOTO MeETaJla BBIACTWIOCH 140Mi
Bojziopoaa (H.y.). Kakoit ato metamn?

BAPHUAHT 3

1. Haiinure cooTHOIIEHHE 0O0bEMOB PaBHBIX MAcC a30Ta U aMMHUAKa.

2. Onpenenure Maccy okcuaa yrinepoaa(ll), conepxanryro 2 1026M0neKyJ1.

3. Kakoit 00beM 3anumaet 4 r Bogopoa npu aasiaenun 1 armocdepa u 5°C?

4. PaccuuTaiiTe SKBHUBAJICHTHYIO MacCy OJJIEMEHTa, €CIH €ro COEAMHEHHE C Cepou
conepxut 13,8% (Mo Macce) cepbl, IKBUBaJICHTHAsI Macca KOTopoi paBHal6,03r/Mob.

5. K pactBopy, conepxkamemy 10r mutpara csunua (II), mpunumu 10 mu 5%pactBopa
xiopuza Hatpus (p = 1,03r/cm’). Onpenenure Maccy 0Gpa3oBaBIIErocs 0CA/IKA.

6. IIpu B3aumopeiictBuu 13r meramna (I) ¢ Bomoit Beimenuinoch 3,731 Bogopoga(H.y.).
Onpenenure 3TOT METAILI.

BAPUAHT 4

1. Onpenenure o0beM yriaeKUcIOro rasa (H.y.), COAEPIKAIIEro Takoe e KOJIMYECTBO
MOJIEKYJL, 4TO U B 10r BOABI.

2. Ipu 7°C naBienue raza B 3aKpBITOM cocyze paBHo 96 kIla. KakuM craHer jaBiicHUE,
€CIIM OXJIaauTh cocyn 10-33°C?

3. N3 CKONBKHX aTOMOB COCTOMT MOJIEKyJia aproHa, €CJH TUIOTHOCTh €r0 IO BO3IYXY
paBnal,38?

4. Oxcua metana (I1I) cogepxxut 30% no macce kucnopoaa. OnpeaenuTe STOT MeTall.

5. Ckonbko Hutpara menu (II) oOpasyercs npu B3auMoaeHCTBUHM U30BITKA pa30aBICHHOM
a30THOU KHUCIOTHI ¢ 3,2 T menu? Kakoil ra3 u B kakoM oObeMe (H.y. BBIIEISIETCS B ATOM
peakuuu?

6. DOxBuBameHTHas Macca metama (II) paBma 12 r/monb. Omnpenmenute MPOIEHTHOE
coJiepKaHre KUCIIOPOJIa B OKCHIE ITOTO METalIa.

BAPHUAHT 5

1. ConocraBpTe 4MCIO MOJIEKYJ, coiepkamuxcs B 1T azora u B Ir okcuaa azora(ll). B
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KaKOM CJIy4ae U BO CKOJIbKO Pa3 YKCJIO0 MOJIEKYI OoJiblie?

2. Kakoii o6bem npu H.y. 3anumaet 10r xiopa? CKoIbKo MOJIeH XJIopa COAEPKUTCS B 3TOM
macce?

3. KakoB o6wbem Bomopoga mpu 17°C u manenmu 200 klla, BBLICIMBIIErOCS IpH
pacTBOpeHMH 1,5 Kr IMHKA B COJISTHOM KHciIoTe?

4. Tlpu coequnenuun Ir docdopa ¢ kucimopoaom ObLI0 ModydeHo 2,29t okcuna docdopa.
BriBenute popmyiy aToro okcuaa ¢gocdopa.

5. MoxHo 5u xene3o Maccoit 5,6r npesparuth B Fe;0, B3aumozeiicteuem ¢ 0,05 monb
kucnopona? Kakoit o6wem kuciopoga (H.y.) moTpedyeTcst 1Jis TOTHOTO MPOTEKAHUS JTaHHON
peakuuu?

6. CKOJBKO 3KBUBAJICHTOB BOJOpPOAA MOTpeOyeTcs AJisi BOCCTAHOBJICHHS 7,2 T OKCHIA
xene3a(Il). Kakoii o6bem 3aiiMeT n1aHHOE KOJTUYECTBO BO10poaa?

BAPUAHT 6

1. PaccumnTaiiTe Maccy OJTHOH MOJIEKYJIbI CEpOBOAOPO/IA.

2. HpI/I17°C u naBienun 104klIla macca 6241 raza cocrasisierl,185 kr. Omnpenenute
MOJIIPHYIO Maccy rasa.

3. OmpenenuTe MIOTHOCTH a30Ta MO BOIOpoay. Kak oTHOCATCS 00bEMbI paBHBIX MAcC 3THX
ra30B MPU OJIMHAKOBBIX YCIOBUSIX?

4. Mbibsik 00pa3yeT /iBa OKCHJIA, COJEPKAINX COOTBETCTBEHHO 65,2 n 75,7 % MbllIbsika
no macce. Onpenennure XuMUIECKue POPMYIIBI STUX OKCHIIOB.

5. Ilpu BoccranoBnenuu yriaem 32 r okcupaa >kene3a(lll) obpazoBanocs20,81 r xenesa.
BbraucnauT BeIXO/T jKeTie3a B IpOIeHTax Mo Macce.

6. Ha BoccranoBnenne 1,8 r okcuma meramna tpedyercs 0,833 n Bomopoma(H.y.).
Onpenenute SKBUBAJICHTHBIE MACChl OKCUA U METaIa.

BAPUAHT 7

1. Onpenenute Maccy 101 azora mpu H.y. Kakoe KOJIMYECTBO MOJIEKYJ COACPKUTCS B
JaHHOM 00BeMe?

2. Onpenenute 00BEM YIIIEKUCIOTO Ta3a (H.y.), CoAepKalluid Takoe e KOJIMYECTBO MOIIb,
kak u B 10 r Bogoposa.

3. Ilpu kakoMm maBIeHUH Macca XJiopa 00beMoM 311 COCTaBUT 2,5T, eciH TemrepaTrypa
pasHa 25 C?

4. DnemeHT o00Opaszyer okcui, coaepxkammi 32% 1o macce kuciopoja. PaccuuTaiite
SKBHBAJICHTHYIO MACCy JIAaHHOTO 3JIEMEHTA.

5. HaBecky cmmaBa maccoit 8,215t, comepxkamero 75% wmapranma u 25% amroMuHus,
o0OpaboTanu pacTBOPOM COJITHON KHUCIOTHL. OmpenenuTe o0BEM BBIICIMBILIETOCsS BOJIOPOAA
(n.y.). HaBecky aToro e crutaBa maccoit 6,89 r obpabortanu mienousto. Berancnute oobeM
BBIJICJIUBIIETOCS BOAOPO/A MPHU 21°C un 988 kIla.

6. Ha oxucieHwe IBYXBaJICHTHOTO MeTayla Maccoi 8,34 1 HeobOxogmmo 0,68 11
kuciopoaa(a.y.). Onpenenure, 9To 3TO 3a METAIL.

BAPHUAHT 8

1. Kakoii o6wem nipu H.y. 3anuMaeT 10 r ammuaka? CKOIBKO MOJIEKYI COEPIKUTCS B ATOM
Macce BeniecTna?

2. [TnoTHOCTH MTapoB Opoma 1o BO3ayxy paBHa 5,37. KakoB coctaB Moyiekyn Opoma?

3. Onpenemnure maccy 10 1 kucnopona mpu 21°C n maBnennnl25 xl1a.

4. Tlpu Boccranoriennu 16 r okcuna meramuia (1) amomunnem momydeno 10,2r oxcuaa
amromuHus. OnpeaenuTe, 4To ATO 32 METaIL.
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5. BemectBo umeer cnenyromuii cocraB % mno macce: 37,71 narpus, 22,95 kpemnws, 39,34
KUCIIOpO/ia. Y CTAHOBUTE MPOCTEHIITYIO (hOPMYITY 3TOTO BEIIIECTBA.

6. [Tpu cxxuranuu St Metaia oopazoBanochk 9,44 r okcuaa nanHoro Meraia. Onpeaenure
HKBHBAJICHTHBI MACChI OKCUA U METaJJIA.

BAPUAHT 9
1. Yemy paBHa Macca MoJieKyiibl okcuaa ceps (1V)?

2. llpenenpHbIi Ta3000pa3Hblii  yriaeBogopox waccod 0,268 r 3anumaer 00beM
200m(H.y.). Haiinure MOISIpHYIO Maccy U yCTaHOBUTE YTJI€BOIOPO/I.

3. Cocyn emkocthio 101 mpu 27°C BMeIaeT OfMH MOIb Bo3nyxa. Paccuuraiite naBneHue
BO3/lyXa B COCY/JIe, €CIIM MOJISIpHasi Macca BO3yxa paBHa 29 1/MOJIb.

4. Tlpu BoccranoBieHnn 8,06 T OoKcuaa MeTayia OCpUIUIMEM IOJIYYeHO 5 T OKCHAA
Oepuwinsa. PaccuurtaiiTe SKBHBAJIGHTHYIO MAacCy MeTajula, €ClIM OJKBUBAJEHTHas Macca
Oepwiutus paBHa 4,5 T/MOJIb.

5. Tlpu pasnokeHuu KapOOHATa KaJbLUS BBIICITHIOCH 5,6 1 yrIeKuciaoro rasza(H.y.).
Omnpenenure Maccy THAPOKCHIA Kallusi, HEOOXOAMMYIO JUIS MPEBPAICHUS BBIACITHBIIEIOCS
rasza B kapooHar kaiusi. CKOJIBKO MOJIel KapOoHaTa KaJIbLUs TIPU 3TOM Pa3JIOKUIOCH?

6. UeTslpexBaJleHTHBI MeTaJT Maccoil 1t pearupyer ¢ 0,27 r xuciopona. Omnpenenure
SKBUBAJICHTHBIE MAaCChl TOTO OKCHJAa U MeTajlla. Y CTAHOBUTE, YTO 3TO 32 METAJLI.

BAPHUAHT 10

1. Omnpenenure Maccy KHCIOpPOJA, COJEPXKAIIETO CTONBKO K€ MOJEH, CKOJBKO HX
COAEPKUTCS B 36T BOJBI.

2. Macca rasa oGsemom 10° v (w.y.) paBra 1,17510 kr. BBYHCINTS MOJIEKYISPHYIO
Maccy ra3a ¥ Maccy OJTHOW MOJIKYJIbI 3TOTO ra3a.

3. Kaxkoit o06pem oxcuma yriaepona(lV) MOXHO MOMYyYUTh TpPH NPOKATMBAHUH
ruapokapboHara Hatpus Maccoit 210 T npu25 C u gapnennn ] 06kI1a?

4. DKBUBAJIGHTHAs Macca MeTaiia paBHa 25r/monb. Paccuuraiite 06beM Bogopoaa(H.y.),
HE00XO0IMMOTO /I BOCCTAaHOBJIEHHUS €r0 OKCUAa Maccoit 4,95r.

5. Kycouek cepebpsiHo MoHeThl Maccoil 0,3 T pacTBOpUIM B KOHIICHTPHUPOBAHHOM a30THOMN
kucnore. K monmyuyeHHOMY pacTBOpy n0o6aBuiu xiopuaa Hatpus. Obpa3zoBaics 0cagoK Maccou
0, 199 r.Kakoii % cepebpa 1mo macce coziepkaics B MOHETE?

6. KakoBa Macca ruipokcua Kaius, CoJleprKaasi CTOIBKO K€ IKBUBAICHTOB, CKOJIBKO UX
conepxutcs B128 r rusipokcuaa Kampius?

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUSl WJIM HHbIE MATepHAJIbl, HEOOXOAUMBIE /JIsl
OLIEHKM 3HAHUI, YMeHUii, HABHIKOB U (WJIH) ONBITA B XO/1€ MPOMEKYTOYHOH ATTEeCTAIUM MO
AUCIHHUIIMHE

DK3aMeH MPOBOJUTCS B YCTHO-NMMCbMEHHOW (opMe MO BCeMy MaTepualy H3y4yaeMoro
Kypca «OO01m1as 1 HeopraHudeckasi XUMUN»

DK3aMEHAIIMOHHBIA OMJIET COAEPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

3K3AMEHAIIMOHHBINA BUJIET N1
1. Buyrpennss sHeprus u ee ¢uznyeckuil cmbici. IlepBblii 3aKOH TEpPMOAMHAMUKH.
Onranenus. CrangapTHele yciaoBusa. TeroBele 3¢dextsl peakuuit Qv u Qp. OHmo - u
HK30TEPMHUUYECKHUE PEAKIIUU. DHEPTETUUECKUE THArPAMMBI 3TUX PEAKIUN.
2.. Juccounanus snexrponutoB. MoHHOe mnpousBeneHue Bonbl. lllkama KHCIOTHOCTH.
HeiitpanbHble, kucible U 1menouHsie pactBopel U ux pH. Omnpenenuts pH B HacbllieHHOM
pactBope Al(OH);3
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3. Ilnasma. Ee xapakrepuctuku. [I[ppuMeHeHue 1mia3Mbl B IPOMBIIIUIEHHOCTH.

4. Kaxkosa xornenTpanus noros H', OH u pH B 5 % pacTBope YKCYCHO# KHCIOTHL.

5. B rabBaHHYECKOM dJEMEHTe mpoTekaeT peakims Mg +Sn** = Mg* + Sn?*

A). HapucoBatb cxemy 3JieMEHTa U ONPEACNIUTh HalpaBiICHUE IBUKEHHUS 3JIEKTPOHOB BO
BHEIITHEH 1ICIIH;

b). Paccumrats O.J[.C, ecnu KOHIEHTpalMsi HOHOB [Mg2+], [Sn2+] u Sn* paBHBI
coorBeTcTBeHHO 0,1, 10 u 10 mons/n

DK3AMEHAIIMOHHBIA BUJET N2

1. 3anucarh ypaBHEHHS MPSMBIX U 00paTHBIX ckopoctei rereporennon (CaCOz = CaO +
COy) u romorennoit (2N,0 = 2 N, + O - Bce BemiecTBa - Ta3bl) peakuuid. DHEPrusi aKTUBAIIUU
nporuecca. AKTUBUPOBAaHHBINM KOMIUIEKC. AKTHUBHBIE MOJIEKYIIBI (pacnpenenenue Makcpesia).

2. Hdns peakuun 2N,0 = 2 Ny + O onpenenuts: TEII0oBoO 3G (GEeKT peakiiuy; BhIpaXKEeHUs
s koHcraHT Ko m K, n cooTHomenne Mexay Humu. byner nm peakuus caMONpOU3BOJIBHO
npotekars rpu 100 °C.

3. Beruucnuts 1P CaF,, ecniu B 1 nmutpe Boasl pactBopsiercst 0,0157 r aToit comnm.

4. Tlonbepute Kod(DPHUIMEHTH B YpaBHCHHH. YKAKUTE OKHCIUTEIb U BOCCTAHOBUTEIb.
Kaxkoil u3 311eMEHTOB OKHUCIISIETCSI, KAKOW BOCCTAHABIIMBAETCS?

Al + KyCrp07 + HpS04 — Alp(S04)3 + Crp(S04)3 + K2S04 + H,O

5. luarpamma IlypOe. Kakue maHHble MOXHO MOJYYHTh B IUIaHE KOPPO3HHM METAIJIOB Ha

OCHOBE ATOM AMArpaMMbl?

DK3AMEHAIIMOHHBINA BUJET N3

1. 3akon I'ecca u ero ciuenctBus. TepMOXMMHUYECKHE ypaBHEHHs. PacdeT TeroBhIX
3P PEKTOB XMMUYECKHX PEaKIUil 1Mo SHTambIusM oOpasoBanus (Ha mpumepe 2 NO + Clp; = 2
NOCI1) u cropanus. [Ipaktndeckas 3HauMMOCTh 3akoHa ['ecca.

2. ®yukmuu cocrostaust cuctemel (U, H, G, S). x ¢u3uveckuii CMBICI U CBS3b MEXKIY
HUMH. YTO 1O 3THM MapaMeTpaM MOXHO ompenesuth? OTBeThl 000CHOBaTh W TMOJATBEPIHMTH
dbopmynamu.

3. Boruncauts pacrBopumocts U ITP Ni(CN),, eciiu B 500 Mt Bozsl pactBopsieres 2,09-10 8
T COJIN.

4. ArperarHble COCTOSIHUA BellecTBa. VX KpaTkas XxapakTepUCTHKA.

5. Jlns rameBaHmueckoro sementa Fe| Fe'? (Imoms/m) || Ag*(0,1momns/n) |Ag ykasatb
MOJIIPHOCTH AJEKTPOJOB U HAIIpPaBJIICHHUE JIBHKEHHS DIIEKTPOHOB BO BHelIHeH 1enu. Paccuurarhb
S/1C.

SK3AMEHAIIMNOHHBIN BUJET N4

1. Ipunnun Jle-Illarenpe. dakTopbl, BAUAIONIME HA CABUT PABHOBECUS XHMHYECKOM
peakmun. [Toka3zaTs Ha mpumepe monydenuss ammuaka 1 NHs . + HoO , = NH4OH, paccunran
MpeBapUTENHHO TEII0BOM 3PEKT ITON peaKiuu.

2. I'maponus coneit. Ilokaszars Ha npumepe KHoPO,4. Ctenens u koHcTaHTa rugponusa. pH
cpensl pu ruaponuse coneid. CriocoObl cBUTA PaBHOBECHSI PU THIPOIIH3E.

3. OnpenenuTh naBieHHe B cocyae oobemoM 20 J1 ra30BOM CMECH Mpu 20°C, cocrostueii u3
2 v xyopa u 10 r a3ora.

4. TTon6epure kodpdurments B ypasaerun: Al + KMn04+ H,S0; — Aly(S04)3 + MNS0, +
K> S04 + H0. YkaxkuTe OKMCIUTEIb B BOCCTAHOBUTEIb. KaKkoil U3 2J1eMEHTOB OKHUCIISETCS, KaKO
BOCCTAHABIIMBACTCS?

5. CKOJIBKO TPaMMOB HUKEJIS M XJI0pa MOYKHO MOJYYUTh MPHU JIEKTPOIU3E XJIOPUIa HUKEIS
npu Toke 8 A u BpemeHH 2 yac. BbIxo 1o Toky kaTogHoro npoiecca 66 %.

DK3AMEHAIIUMOHHBINA BUJIET N5
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1. I'oMoreHHBI M IeTEpOTreHHbIN KaTanu3. JJoCTOMHCTBA M HENOCTAaTKU Ka)AO0ro METOAa.
MexaHu3M JEWCTBUA KaTajau3aTopa Ha CKOpPOCTh M Ha paBHOBecue peakiuu. Hapucosathb
DHEPreTHUECKYIO AUArpaMMy Peakiuu 0e3 Karaau3aTopa U ¢ HUM.

2. DHTpoOMHS, YTO OHA XapakTepusyeT. MI3MeHeHne SHTPOIUH B MpeJienax roMOJIOTHIECKOTO
psaa, IpU YCIOXKHEHUH MOJICKYJ, (ha30BBIX MEPEX0/iaX, C POCTOM TEMIIEPATYphl, B PEAKIHIX C
y4acTHeM Ta3000pa3HbIX BemecTB. [1osicHUTh Ha nmpuMepax: Tepmudeckoro pasioxenus CaCOs u
B CHHTE3¢ aMMHAaKa.

3. MoHO 711 TPUTOTOBUTH pacTBop KoHueHtparuei 0,01 M u 0,0005 M, ecnu HP:4,4-10‘9.

4. PaccraButh koddumnmentsr B ypapaenun: K;S + KMnO4 + HSO4 — S + MnSO, +
K>SO, + H,0. Yka3zars OKHCIUTEND U BOCCTAHOBUTEID.

5. Kopposust ¢ BogopoaHoil u KuciIopoaHOW aenoiisgpusanueii. JKenesHas IjiacTUHKA B
KOHTaKTe C MeIHOW HaxomuTcs B BoaHoM pactBope KCl. 3amuimmTe KaTOAHBIA M aHOJHBIN
MPOLIECC KOPPO3UHU U YPABHEHHE PEAKIIHil.

DK3AMEHAIIMOHHBINA BUJET N6

1. Bropoli 3akoH TepMOAWHAMHUKH. OHeprus [mnbOca. YciaoBue caMONPOW3BOJIBLHOTO
MPOTEKAHUsI TIPOILIECCOB M TEPMOJAMHAMHYECKOE paBHOBECHE B H30JMPOBAHHOW CHCTEME.
DOHTaIbNUNHBIN U SHTPONUNHBIN (hakTopbl. PaBHOBecHas TemmepaTypa peakiiH.

2. CpenHsii 1 MTHOBEHHas CKOPOCTh peakiuu. CKOpOCTbh Ie€TEpOreHHBbIX peakluid. 3aKOH
JedcTBUsl Macc. MOJIEKYISIpHOCTh M TOPSIAKK PEaKIUU. OHEprus akTUBalUU. AKTUBHbIC
MOJIEKYJIBI.

3. Ckonbko Mozeit u Monekys Haxonuted B 1 1 u 1 r CO? Onpenenuts JaBieHUE Ta30BoOM
cMmecu, nomernieHHo B 10 11 cocyn mpu T=298 K B konuuectBe 40 r CO 1 42 r Na.

4. Paccumrars pH 0,2 M NH,OH; K, = 2.10°

5. Koppo3usa ¢ BOAOPOAHOM W KHUCIOPOJIHOW Jenojsipu3auueit. JKene3Has IjiacTUHKa B
KOHTaKkTe ¢ MeaHoN Haxoautcs B BogHoM pactBope KCl. 3anummure KaToAaHbI UM aHOTHBIN
IIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUM.

DK3AMEHAIIUMOHHBINA BUJIET N7

1. Oueprus I'mb6ca. HeobxoaumocTs ee omnpenenceHHs. YCIOBHS CaMOIPOU3BOJIBHOTO
IIPOTEKaHUsl TPOIECCOB M YCTAaHOBJEHHUS paBHOBecHs. V3MeHeHMe U pacyeT SHTPONHMMU IpU
¢da3oBbIx paBHOBecusx. OmnpeneneHue HSHTPONUM M YCIOBUHM, MNpPH KOTOPbIX Oyrer
caMonpou3BoibHO npoTtekath peakius: 2NOy + Oy < 2NOyp

2. I'maponu3. BelpakeHust A CTENEHM M KOHCTAHTBHI TMApoiu3a. PacdeT KOHCTaHTHI
ruaponusa. CocTaBpTe MOJEKYJISpHbIE U HOHHO-MOJIEKYJSpPHBIE YpaBHEHHUS T'HAPOJIU3A,
OIIPEAEIINTE PEAKLIUIO UX BOJHBIX PACTBOPOB:

a) ZnC|2; 6) CU(NO3)2; B) FeSO,.

3. Paccuurats pH 0,2 M NH; OH; K, = 2.10°

4. Mana peakuus: CO + Cly= COCl1,. Ucxonnsie koHuenTpauuu CO u xmnopa passsl 0,7 u
0,2 M. BprunciauTh KOHIEHTpAlMM BCEX BEIIECTB B MOMEHT paBHoBecus, korga [Clz] = 0,1 M.
OnpenenuTbh KOHCTAHTY PABHOBECHUS ATON PEAKIIUH.

5. B kaxoMm uHTepBasie pH HUKeNb M IMHK OyAyT KOPPOJUPOBATH B YCIOBHSIX BOJOPOIHON
JIETOJISIpU3aIuu?

DK3AMEHAIIUMOHHBIA BUJIJET N8

1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAaHEHHME MAacChl, MOCTOSIHCTBA COCTaBa, YKBHUBAJIEHTOB.
["azoBbIe 3akoHbI (Hucno ABoranpo, ypaBHeHre MeneneeBa-KianeiipoHa, 3akoH SKBHBaJICHTOB,
napluuagbHble JaBJICHHUS ra30B). OKBUBAIEHTHI PAa3IMYHBIX KIJIACCOB BEHIECTB (OKCHJIbI, COJIH,
KHCJIOTHI, OCHOBaHHUS).

2. DHeprerWyeckas auarpamMma peakiud. CBs3p DHEPTUM aKTHBAIMKM C TEIIOBBIM
3 pexToM. AKTUBHPOBAHHBIM KOMIUIEKC. BiusHue katanuzatopa Ha E,q M CKOPOCTH MpsIMON U
00paTHOM peaxIui.
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3. VpaBHATH ypaBHEHHE PEaKIMHM W Ha3BaTh OKUCIUTEIb U BOCCTAHOBHUTEb. ONpPeaeInuTh
oWAET v peaxiust camonpou3BoibHo: KNO; + KoCr07 + HoSO4— KNO3 + Crp(SO4)3 + KaSOy
+ H,0

4. Kakoii U3 OKCHIOB JIerde BOCCTaHOBUTH Bojtopojom: Ag,O + Hy, =2Ag + H,O niu Cu,0 +
H, = 2Cu + H20 OtBeT 060CHOBaTh TEPMOAMHAMUYECKUMH PAaCUCTaMHU.

5. Hamwmure ypaBHEHHs JJICKTPOJHBIX IPOIECCOB, MOJSAPHOCTH IJCKTPOIAOB U
TOKOOOpa3yromlei peakuuu, paccuutaiite 3J]C rarpBaHHUECKOTO JIeMEHTa:

Fe| F62+(0,001M0HB/J'I) || Ag*(0,01 mons/n) | Ag

DK3AMEHAIIMOHHBIA BUJET N9

1. DHTpOIUS TPOCTHIX M CIOXKHBIX BEIIECTB. DHTPONMUNHBIC AUArpaMMbl MHIUBHIYaTbHBIX
BenlecTB. Bo3pactanue (yObUib) SHTPOIMK B 3aBUCUMOCTH OT CTPOCHHUS BEILIECTB, MPHU (Ha30BbIX
nepexoiax ¥ B XHMHUYECKUX pEAKIMsIX. IMOKa3aTh HAa NpUMEpax TMOJTy4YeHUss aMMuaka |
TepMuueckoro pasnoxenuss CaCOs3

2. BnusHue TemmepaTypbl Ha CKOPOCTh XMMH4YecKoi peakiuu. [IpaBuino Bant-TI'oddda.
VYpaBHeHue AppeHuyca. DHEprusi akTUBAUM M MPEAIKCIOHCHIMAIBHBI MHOXHUTENb - HX
(buznyecKuil CMBICI.

3. Berauciuth Mossipaocth pactBopa ¥ pH 4 % pactBopa HCN. Kiucnors = 8.1010

4. Jlana obparumas peakuust: 4HClyy + Oy @ 2HO() + 2Clyr) Borumenurs AH%0s
peakiuu. Kak MOBIUSAIOT HA PaBHOBECHYIO KOHIIGHTPAIMIO XJIOpa CIEAYIOIUE U3MEHEHUS: a)
MOBBIIIICHUE TEMIIEPATyphl; 0) yBelIWUYEHHE OOIIETO JABJICHUS, B) YBEIWYCHHE KOHICHTPAIIUU
KHCIIOpPO/Ia; T) yBeNWYeHHEe 00beMa peaKIIMOHHOTO COCY/1a; /1) BBECHUE KaTaln3aTopa.

5. TBepnoe cocrosinue BemiecTa. TBepabie pacTBOPHL. THUIBI KPUCTAIIIMYECKUX PEIICTOK B
TBEP/bIX TeJax.

9K3AMEHAIIMOHHBINA BUJIET N 10

1. CranmaptHas cBoOomHas oHeprusi [ubb6ca o0pa3oBaHuS BEHIECTB M PacUeTh
CTaHJapTHBIX dHepruil ['md6ca xumndeckux peakuuil. Ilokasare Ha nmpumepe 3Feqy) + 4HO() 2
Fe3Ouus + 4Hyy). Onpenenuts paBHOBECHYIO TeMIIEpaTypy pPEakIMH M Kakoi U3 (aKTopoB
SHTAIBIUUHBIN WM SHTPONTUHHBIN SIBJISIETCS TOMUHUPYIOIIMM B 3TOM peaklHy MPU CTaHAAPTHBIX
YCIIOBUSAX?

2. XKunmkoe cocTosHHME. DIEKTPOIUTHI M HEIIEKTPOIMUTHL TpaHchopMaluy arperarHoro
COCTOSIHHUS TIPY I3MEHEHUH TEMITEPATYPhI U JIABJICHUS. DHTPOIIMIHAS JUarpaMMa BO/IbL.

3. Boluuncaute koHcTaHTy M creneHb auccounanuun NH 4OH, ecnu kxoHueHTpanms H*-
roroB B 0,1M pactope  NH 4OH pasna 10 mous/1?

4. Jlano ypaBuenne.MnO, + KCIO; + KOH— K;MnO, + KCI + H,O paccraButh
koa¢¢punmenTsl. [loliaeT nu peakuus B npsiMoM HarpaBieHun? OTBeT 000CHOBATh.

5. CocraBbTe cxeMy u paccuutaiite DJ[C ranbBaHUYECKOrO 3JIEMEHTa, B KOTOpOM OBl
npoTekana peakiys: Zn + Co** = Zn?* + Co, eciun koHUeHTpaLus HOHOB B pactBope: [Zn°*] = 1,5
MOJIB/T ! [C02+] =0,01 monp/n

3K3AMEHAIIMOHHBINA BUJET N11

1. OGparumbie U HEOOpATHMBIE MPOIIECCHI. Y CJIOBUSI M3MEHEHUSI HAIMPaBJICHUSI 00paTUMBIX
XUMHUYECKHX pEeaKUUi. DHTAIbIUUHBIA U SHTPONUNHBIN (akTophl. PaBHOBECHast TeMmnepaTtypa u
€e OIpe/ICIIeHNE Ha IPUMEPE PEaKLIUN:

4HCl sy + Oy 2 2H20p) + 2Clyr) AH208= -112,24 k]I

2. CremeHb W KOHCTaHTa paucconmanuu. CHIBHBIE ¥ ClIa0ble AJIEKTPOJHTHL. BuIbl
KOHIIeHTpauuil. Pacuer crenenu auccounanuu U pH pacTBopoB Ha mpumepe ciaalObIX KHCIOT U
ocHoBaHui. Paccumrars pH u crenens nquccoruanuu 0,1 M pactBopa yKCyCHOW KMCIIOTBI

3. Kakoii 06bem 3anumatot 20 r xj10pa npu 30°C u gaBienun 150 atm?
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4. Koncranta paBHoBecus peakuun Ny + 3Hyp) 2 2 NHzp Ke=0,1 nmpu 673K.
PaBroBecHbIe KOoHIICHTpauu [H;] = 0,6 monb/m; [NH3] = 0,18 Monb/n. BeraucnuTs Ha4anbHYIO U
PAaBHOBECHYIO KOHIICHTPALIMH a30Ta.

5. CranbpHas KOHCTPYKIIMS HAXOAUTCS B MOpCKoi Boje. Kakue nporeccsl IpoTEKaroT IIpU €€
koppo3un? Kak H3MEHUTCS KOPPO3HOHHBIM HPOLECC, €CIIM K KOHCTPYKLUHMH IPUCOECIUHHUTH
LWHKOBBIA MPOTEKTOP?

9K3AMEHAIIMOHHBINA BUJET NI12

1. Ilpunmun Jle-lllatenbe. dakTophl, BIMSAIONIME HA CABUT PAaBHOBECHUS XUMHYECKOH
peakiuu. [lokazaTe Ha mpuMepax noxydeHus ammuaka u NHs -+ HyO = NH,OH,

2.  Tepmoamnamuueckas cucrtema. Bunabl cucrem. CoctossHue cuctembl. DOyHKIMH
COCTOSTHUSI U TIapaMeTphl CUCTEMBbI. BHYTpeHHsIsI Heprust (ee GU3MUECKHid CMBICI) U SHTAIBIUS
cuctembl. [IpakTuyeckoe NpuMEHEHUE 3TUX BETUYHH.

3. IIpu BoccTanoBneHuu BogopoaoM 1,34 r okcuaa snementa oopazoBaiock 0,324 r BOJbL.

OnpenenuTh SKBUBAICHTHYIO MAacCy JIByXBAJIEHTHOTO 3JIeMeHTa. YTOo 3TO0 3a 3J1eMeHT?

4. Beruucnute pH u pOH u crenens qucconnanun pactsopa: 8% pacrtsop HF
Kn =6,61-10". IlnorHocts pactopa pasHa 1,2 r/em’

5. Uepes pactBop FeCl, nponycriimu Tok cunoit 3A B Teuennu 10 munyt. Paccuurars maccy
JKenesa, BbIIeNIHBIIErocs Ha karomax npu B,= 80 %. Kakas mapamiensHas peakius MpOTEKaeT
Hapsay C BbIACICHHEM Xeie3a Ha karoje? Kakoil ra3 m B KakoM KOJUYECTBE BBIACIHIICS Ha
nHepTHBIX aHoaax npu 100 % BeIxoze 1mo TOKy?

3K3AMEHAIMOHHBINA BUJET N13

1. TlonaTne 0 CKOPOCTH XUMHYECKHX peakuuid. CpeqHssi 1 MTHOBEHHAs! CKOPOCTh PEaAKIIHH.
OHeprusi akTUBALMU Ipoliecca B OOBIYHOM peakuuu M IPU HCHOJIb30BAHHMU KaTallu3aTopa.
CKOpPOCTh reTepOreHHBIX Peakiii U X 0co0eHHOCTH. [1opsAI0K M MOJIEKYIIPHOCTD PEAKIIHH.

2. IMonoepure ko3 dunmentsl B ypasuenun Bi,O3 + KOH + Br, — KBiO3 + KBr + H;0.
VKaXure OKHCIUTEeIb U BOCCTaHOBUTENb. Kakol U3 3J€MEHTOB OKHUCISETCS, KakKou
BOCCTAHABIIMBACTCS? TOWJET JIM JaHHAs peakuus B MpsiMoM HarpaBieHuu? OTBET 00OCHOBATH
pacyeTom.

3. Haitri pH u konmenTpammio ruapokena-nona 0,1 % CH;COOH, p = 1 r/em®

4. McxoaHble KOHLEHTpAIMU a30Ta U Bogopoja B cucreme: Ny ) + 3H, ) @ 2NH;3(y Obuin
[N2] = 2 momnw/n, [Hz]= 8 monbp/in. K MoMeHTy HacTymieHus paBHOBecusl mpopearuposaio 10%
MCXOJIHOTO KOJIMYeCTBa a30Ta. Bo CKOIBKO pa3 M3MEHHTCS JaBICHHE TOCIIE MPUX0Ja PEaKkIiu K
pasHoBecuto. T = 5000C.

5. CocraBbTe cxeMy u paccuutaiite DJIC TaJbBaHUYECKOTO DSJIEMEHTA, B KOTO]ZDOM OBl
nporekana peaxius: Cd + Cu?* = Cd®* + Cu, eciit koHuenTpamms HoHoB B pacteope: [Cd*"] = 0,1
moub/1 1 [Cu?*] = 0,01 Mo/

9K3AMEHAIIMOHHBINA BUJET NI14

1. CBs13p cranmapTHOM sHeprun [ mO60Oca peakiuu ¢ KOHCTaHTON paBHOBecHs. CBSI3b MEXKIY
K, 1 K¢ 3aBUCHMOCTB KOHCTaHTBI CKOPOCTH PEAKIIUH B 3aBUCUMOCTH OT TEMIEPATYPHI.

2. 3akonsl Payna. DOymuockonuss M Kpuockomus. OcMOC U OCMOTHYECKOE JIaBJICHHE.
CunbHble U cnabble 37eKTponuThl. CTeneHb NTUCCOLMAlMM U KOHCTaHTa auccouuanuu. OT 4ero
3aBUCST 3TH BETMIUHBI?

3. Bo ckonbko pa3 pactBopumocth (Mosb/11) Fe(OH),, Gonbiie pactBopumoctu Fe(OH) 3,
ecim TPy =5-107% TIP ,=3,8-10°%,
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4. KNO; + KMnO, + KOH — KNO3 + K;MnO4 + H;O. PaccraButh ko3dummeHTsl,
yKa3aTh OKHCIHUTEIb M BOCCTAHOBUTENb. [loiIeT M caMONpOM3BOJIFHO pEeaknus B MPSMOM
HanpaBieHuu? OO0CHOBATH OTBET PACUETOM.

5. DNeKTpoaHM3 pacIuiaBOB M PacTBOPOB. B uem 3akirouaroTcss 0COOEHHOCTH JIEKTPOIIN3A B
BOJIHBIX pacTBOpax? YTo Takoe BHIXOJ 110 TOKY U NEepeHANpsHKEHUE peaKum?

9K3AMEHAIIMOHHBINA BUJET NI15

1. OOpatumble peakuuu. 3akoH AEHCTBUS MacC M KOHcTaHThl paBHoBecus Kc m K,
B3anMocBA3b 3THX BENUUYMH A8 roMoreHHsIX razoodpasusix 4HCly + Oy 2H2O0(y + 2Clyry u
KoHeHcupoBaHHbIX cucteM CaCOz = CaO + CO,.

2. I'maponus coseid. CTeneHb U KOHCTaHTa TUAPOIn3a. PU3NYECKUI CMBICIT 3TUX BEIUYUH?
Crynenuartsiii Tuaposu3 Ha npuMepe ZNCl, u NapgHPO,. Bausaue temnepatypsl Ha K. Kakumu
croco0aMu MOXHO MOJABUT TUAPOIIH3?

3. Paccunrats koHuenTpanuio nosos H” OH “u pH 0,5 % pactBopa NH4OH

4. Ilonb3ysach TAOIUYHBIMH JTaHHBIMU, paccunTatb AH 298 peakiiu

CO(F) + H,0 = CO, ot H, o)

Onpenenutsb: a) AU peakunu; 6) CKOJBKO IPaMMOB M CKOJIBKO JIUTPOB CO BCTYNMUIIO B
peaxiuio, eciy Bolaenmiocs 14,66 kJx temna (H.y.)?

5. CranpHas jgeranp ObUla TallbBAaHWYECKH ONMHKOBaHA 3a 1 wac 40 MHHYT B BOJHOM
pactBope ZnSO4 Macca nokpbITus coctaBuna 7,84 r, B;= 72,2%. Uemy Oblia paBHa cuiia Toka?

SK3AMEHAIIMOHHBINA BUJIET N16

1. AKTUBHBIE MOJIEKYJIbI U pacupeneneHue MakcBemuia. DHeprus akTUBALUU, IEPEXOTHOE
COCTOSHUE W aKTHBUPOBaHHBIM KOMILJIEKC Ha MpUMEpe OJHOCTaauiiHOW peakuuu. Hapucosath
JIMarpaMmy peakiif.

2. CryneHyaTas AWCCOLMAIUS SJICKTPOIUTOB B pacTBopax. KoHCTaHTBI Iucconmanuu
KHCJIOT M OCHOBaHM. OCHOBHBIE, KUCIBIE U cpefHue coiiu. X nuccornumanus.

3. Omnpenenutrb pactBopuMocTb AgyS, ecnu ero I[P = 6.10°°. Kak wu3meHuTCs
pacTBOopuMOCTh Ag,S eciu B pacTBop A06aButh 0,5 M K,S

4. Bpraucnuth KoHIEeHTparuo noHoB Bogopoaa 1 pH B 0,01 M NaOH u 0,01 M pacTtBope
NH,OH.

5. Paccunraiite DJIC snemenrta Pt/Co®* 0,01; Co?** 10™* // Cr** 102, Cr ¥, 10°M/w/ Pt,
VYKaxxuTe peakliy U HOJISIPHOCTh DJIEKTPOIOB.

3K3AMEHAIIMOHHBINA BUJIET N17

1. OkuCcIUTENbHO-BOCCTAHOBUTEINBHBIE peaklni. Kputepuu, onpeaenstoniye HanpaBieHUue
TUX peakiuid. Meroa monypeakiuil st moadopa Kod(p(GUIMEHTOB YpaBHEHHUM Ha TPHUMEPE
peaKkuuu:

Cu,S + HNO;s (koHm) — CU(NOg)z + H,SO,4 + NO

2. OcoOeHHOCTH KMHETUKH TeTEePOTeHHBIX peakiiii. [ OMOTeHHBII U reTepOreHHBIN KaTalus.
JlocTOMHCTBA M HENOCTaTKA TOMOTEHHOTO M TEeTEpPOreHHOro Karanusa. Yto HeoOXxoaumo
OPEINPUHITH, YTOOBl YBEIHUYUTH MPOU3BOJUTENLHOCTh PEAKTOpa MPH T€TEPOreHHOM KaTaause.
[Tpu4rHBI U3MEHEHUsI CKOPOCTU PEAKIMM MPHU BBEJIEHUM KaTaim3aTopa. HapucoBarh nuarpamMmbl
peakiuu. Bnusier v karanu3aTop Ha paBHOBECHE U TEIUIOBOM 3P PeKT peakium?

3. Onpenenure pH pactBopa, cogepxariero B 11 0,351 NH,OH.

4. Ina peakuuu 2CUxs + 1/2051) = CuOsy AH®298 KOTOpO# cocTaBisier -167,6 kJ[x,
paccUMTaTh: a) CKOJIBKO JIUTPOB KUCIOPOJAA BCTYMIJIO B PEAKIINIO, €CIU BhAeIUiIoch 335,2 kJx
terta? 0) AU®,gg peakuuu (B mudpax).

5. CKOJBKO TPaMMOB CEpHOM KHCIOTBI OOpa3yeTcsi OKOJI0O HEPAaCTBOPUMOIO aHOJa TPH
anekTponuse BoaHoro pactBopa NapSO,, ecimu Ha 3TOM ke aHoJe BbiAenuiock 1,12 m kuciopoaa
(H.y.). PaccunTaTh Maccy rasa, o0pa3oBaBIIerocsi Ha KaTo/J€.
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9K3AMEHAIIMOHHBINA BUJET NI18

1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAHEHHME MAacChl, MOCTOSIHCTBA COCTaBa, KBHUBAJIECHTOB.
["azoBbie 3akonbl. (Huciao ABoraapo, ypaBHenue MeneneeBa-Kianeiipona,3akoH 35KBUBAJICHTOB).
OKBUBAJICHTHI Pa3IMYHBIX KJIACCOB BEIIECTB (OKCHIbI, COJIM, KUCIOThI, OCHOBAHHUS).

2.MexaHu3sM H© CTaguiHOCTh peakuuid. MONEKYISIpPHOCTh 3JIEMEHTAapHbIX CTaAUd MU
SHEpreTHUYecKkas auarpaMma MHOTOCTaAuiHOW peakuuu. Jlumurtupyromas craausa. [lopsoox
peakiuu.

3. 3akon I'ecca m ero cieactBus. TepMoXMMHYECKHE YypaBHEHHUsA. Pacuer TEmIoBbIX
a¢hekToB XuMHUECKUX peaknuid. [loka3aTh Ha MpUMepe peakInu CHHTE3a aMMHAaKa.

4. Ilnsa peakuu 2N,0 = 2 N, +O; onpenenuts: 1) paBHOBECHBIC KOHIIEHTPAIIUU BEIECTB,
eciu ucxonaHas [N2O] = 0,2 M, a k MoMeHTY paBHOBecusi ipopearupoBaio 20 % 3aKucu a3oTa;
Omnpenenuts K, u K.

5. Kak mporekaer KOppo3wsi XpOMHPOBAHHOTO CTaIbHOTO H3JICIUS: a) B KUCIOH U 0)
HEUTpaJIbHOU cpesie MpU HAPYIIEHUH LEI0CTHOCTU MOKPBITUsA? CocTaBbTe CXEMbl KOPPO3UOHHBIX
rajbBaHUYECKUX FJIEMEHTOB U 3aMUIIUTE YPaBHEHUS PEaAKIIUil.

S5K3AMEHAIIMNOHHBIN BUJET N19

1. Onpexenuts pH 0,01 M HC1 1 0,1 M HCN (K = 8.10™).

2. 3aKOH JEHCTBUS Macc. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIIUU OT KOHIICHTPAIIUU
peareHToB U TeMIreparypbl. DHeprus aktuBanuu. [lopsnku peakuuu. KoHCTaHTBI CKOpOCTH H
paBHOBeECHS.

3. DHTponus. DHTPOIUNHHBIE JUarpaMMbl HHAUBUIYaAIbHBIX BellecTB. Bo3pactanue (yObuib)
SHTPOINUMU B 3aBUCUMOCTH OT CTPOEHHS BEIIECTB, NMPH (PA30BbIX MEPEXOJaX U B XHUMHUUYECKUX
peaKIHsX.

4. Nana peakuusi: CO + Cl, = COCl,. Ucxoansie konuentpanuun CO u xmopa paBusl 0,5 u
0,2 M. Onpenennuts paBHOBECHBIC KOHIIEHTPALIMH BCEX BEIICCTB B MOMEHT Bpemenu, Koraa [Cly]
=0,1 M. Paccuntarh KOHCTAaHTY pPaBHOBECHUS PEAKIUH.

5. OnpenenuTs TeMrepaTypy, Bblllie KOTOpoi Bo3MoxkHa peakuus: 2H,S + 30, =2 H,0 + 2
SO;. Bce BemectBa ra3zoo0pa3Hbl. Maer nmu peakmus CamMOIPOU3BOJIBHO IPH CTAHIAPTHBIX
YCIOBUAX? DHTPONMUUHBIN WU SHTANBIIUUHBIN (PaKTOp ONpeAeNsieT MPOTeKaHHe PEaKuu?

SK3AMEHAILMWMOHHBINA BUJET N20

1. BnusHue temmeparypsl Ha CKOpocTh xumuueckod peakuuu. [IpaBuno Baut-T'odda.
VYpaBHeHne AppeHuyca. DHEprusi aKTHBAIMM W TMPEAIKCIOHEHIUAIbHBI MHOXHUTEIh - HX
¢dusnueckuii cmpica. Kak MoxxHO caBuHyTh paBHOBecue peakiuu 2N,0 = 2 N, +O, B oOpaTHOM
HampasiieHny, ecau AH,, <0.

2. BoruncnuTh KOHIIEHTpanuio HoHoB Boxopoaa u pH B 0,01 % pactBope NaOH.

3. Mnsa peakuuu 2N,0 = 2 Ny +O; onpenenuth: 1) paBHOBECHbIE KOHIIEHTPAIIMH BEIIECTB,
ecmu ucxoanas [N20]=0,2 M, a x MoMmeHTy paBHOBecusi mpopearupoBaio 20 % 3akucu a3oTa;
Omnpenennts K 1 K. 2) Bo cKobKO pa3 U3MEHHMTCA JIaBJIEHUE NIPU PABHOBECHHU IO CPAaBHEHHMIO C
HCXOJIHBIM COCTOSTHUEM?

4. SnCl, + K;Cr,0O7 + HCI — SnCl, + CrCl; + KCI + H,0. PaccraButh k03duiipenTs!,
yKa3aTh OKHUCJIUTEIh W BOCCTAHOBUTENb. [lOWIET M CaMONpPOW3BOJILHO PEAKIUS B IMPSIMOM
HanpaBieHuu? OO0CHOBATH OTBET PACUETOM.

5. Jlnst ransBaHudeckoro siementa Fe| Fe*? (0,001monn/1) || Ag'(0,1mons/n) |Ag ykasars
MOJIIPHOCTH AJIEKTPOOB U HAIPaBJICHUE TBUKCHHS DJIEKTPOHOB BO BHEIIHEW mernu. Paccumrarh
OJIC.

3K3AMEHAIIMOHHBINA BUJET N21
1. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE M OOMeHHble  peakuuu.  Kputepum,
ONpeeNsoNne HalpaBleHUe 3TUX peakuui. PaccraBuTh KO3QPUIMEHTH W MOKa3aTh Ha
IPUMEPE PEAKLIUU:
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Al + KMnO, + H,SO,— A|2(SO4)3 + MnSQO, + K,SO4 + H,0

MOMACT JTN JaHHAs PEaKIrs caMonpon3BobHO? OTBET 000CHOBATH PaCUETOM.

2. Paccumnrats TemnoBoii 3¢ ekt npouecCa 1 paBHOBECHYIO TEMIIEPATYPY IS PEAKIIUU:

Al4Cs (o + 60, = 2A15,03 () + 3CO,. Kakoe koi1-Bo TeIu1a BBLACIUTHCS IpU 0Opa3zoBanuu 10
CO..

3. Haittu pH u koHnenTpanuio rugpokcua-uona 6 % CH3COOH, p = 1,1 r/em®

4. TepmoauHamuueckas cucrema. Buapl cucreM. BHyTpeHHss1 SHeprus, >SHTalbIMS,
sHTponust u sHeprusi ['m60ca cucrembl. x Qu3myeckuili cMbICi, B3aUMOCBSI3b U MPAKTUYECKOE
MPUMEHEHUE ITUX BEJIUYHUH.

5. IlpuuuHBl BOBHUKHOBEHHUS TajibBaHoNap mpu Koppo3uu. CrocoObl 3alUThl METAIOB OT
KOPPO3UH.

9K3AMEHAIIMOHHBINA BUJET N22

1. T'oMoreHHBIN W TETEPOreHHBIM KaTanu3. BiusHue karanu3aropa Ha Oapbep HpsSMOll U
oOpaTHOM xuMHueckod peakuuu. Karanm3 u xumuueckoe paBHOBecue. JlocTomHCTBA U
HEJOCTAaTKU TOMOTEHHOTO U T€TePOTreHHOr0 KaTaiu3a.

2. Paccunrars pH u crenens nucconmanuu 0,1% pactsopa NH,OH, K, =1,8-10 >

3. I'ereporeHHoe paBHOBECHE OCAJOK - HACBHIINICHHBII PacTBOp TPYAHO PACTBOPHUMOIO
anektponuta. Paccunrtats [1P HackienHoro pactsopa AI(OH)s eciin konuenTpauus nonos OH™ B
HeM pasHa 10 M/ Kak MOKHO CABHHYTH PAaBHOBECHE B 3TOM cllyyae B MPSIMOM U 0OpaTHOM
HaIpaBJICHUAX?

4. AH°y9g peakumu Cd() + 1/2050) = CdOgy) coctaBisier - 256,43 x/[x. Onpenennts: a)
AU°®9s peakuuu B mudpax; 0) ckoibko mMoinieii Cd HEoOX0IUMO B3STh, YTOOBI BBLACITHIOCH 628
kJIx Tera?

5. CocraBbTe cxeMy u paccuutaiite DJIC raJibBaHUYECKOTO d3JEMEHTa, B KOTOPOM ObI
nporekana peakuus: Ni + Ag™ = Ni** + Ag, eciu koHuenTpauust noHoB B pactsope: [Ni*'] = 0,01
Mo/ u [Ag'] = 0,1 moms/n

D9K3AMEHAIIMOHHBINA BUJET N 23

1. KoHcTaHTa CKOpOCTH. DHEpPrus aKTUBALMM Ipouecca. AKTUBUPOBAHHBIA KOMIUIEKC.
AKTHBHBIE MOJIEKYIIBI (pacnpenenenne MakcBesia). DHeprusi akTUBALUU, IEPEXOJHOE COCTOSTHIE
Y aKTUBHPOBAHHBIN KOMIUIEKC Ha IIPUMEpPE OJHOCTaAMiHOM peakuuu. HapucoBaTe auarpammy
peakuuu. BausiHue TeMneparypbl Ha CKOPOCTh XUMHUYECKOM peakuu.

2. CKOJBKO TerJia BhIACTUTCS IpU 00pa3oBaHUM | KT KpeMHUS 110 peaKkIiuu

SIOZ + 2Mg (tB) = ZMQO(TB)'l' Si(TB)

Haliti paBHOBECHYIO TeMIIepaTypy JAHHOU pEaKLH.

3. PaccTaBuTh K03()PUIMEHTHI U NTOKA3aTh HA IPUMEPE PEAKIIUU

Fe,0O3 + KNO3 + KOH— K,FeO,4 + KNO3 + H,0

OTBeTuTh Ha BOIPOC, MOMAET JM JaHHas peakius caMoNpou3BoJbHO? OTBET 000CHOBATH
pacueToM.

4. OnpenenuTth JaBJeHUE B cocyqie 00beMoM 14 11 ra3oBoi cMecHu TIpu 20°C, cocrosieit u3
18 r xsopa u 12 r azora.

5. 3anumure ypaBHEHHUs DJJEKTPOAHBIX IPOIECCOB U TOKOOOpas3ylolleld peakiuu,
paccuuraiite D/IC ragpBannueckoro snemenra: Cu | cu® (0,01moms/m) || Ag*(0,1 Mons/n) | Ag

D9K3AMEHAIIMOHHBINA BUJIET N24

1. Teopust »nexTponuTHUecKo auccoumanuu. CrnocoObl BbIPAKEHUS KOHIIEHTPALUH.
CwibHble W cnaObie dnekTposuThl. CTenmeHb W KOHCTaHTa gucconmarnuu. Havtm pH u
KOHI[GHTPALHIO THApoKcHa-HoHa 6 % CHsCOOH (p = 1,1 r/em’)

2. Tepmommnampnueckass cucreMa. Buawl cucrem. CocrosiHue cucTeMbl. BHyTpeHHss
DHEPIHs U SHTAIBINS cUCTEMBbl. DU3NUECKHI CMBICI ATUX BEJIMYMH U B3aUMOCBSI3b MEXY HUMH.
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3. IIpu xakux ycioBusix Hajxo BecTH peakuuro Ny y + 3H; () < 2 NH;3 (), AH0293= -92,3
k/[k, 4TOOBI MONYYUTh MaKCHUMAaIbHBIA BBIXOJ ammuaka? Kak OOBSCHHUTH, YTO HA MPaKTUKE
CHHTE3 aMMHaKa BEIyT IPH BBICOKHX JABJICHUSAX M TEMIIEPATYpPE (400-5000C)?

4. Beruucnuts pH 0,1% pactBopa Ca(OH),; ecnu ero I[1P =5,5. 10°®.

5. PadmHupoBaHre METAIIJIOB U MOJIydeHUe afoMUHUS. ONUIINTE MPOLIECCHI, TPOTEKAIOIINE
IpU 3JIEKTpoXUMHUUeCKOM crocoOe mnonyueHuss Al. Ilouemy AlHenb3s moaydyuTh M3 BOAHBIX
pacTBOpoB?

SK3AMEHAIIMOHHBINA BUJIET N25

1. CrangapTHble PHTAIBIUU OOpPA30BaHMS MPOCTHIX W CJIOXKHBIX BEIIECTB. DHTPOMHS U
TepMOJMHAMHUECKas BEpOSITHOCTh. He MpoBos pacueToB yka3aTh B KaKMX PEaKIUSAX, SHTPOIMUS
BO3pacTaeT, a B KAKUX YMEHbIIAETCS?

PC|5(F) 2 PC|3(F) + C|2(r); C(rp) + 2H2(r) 2 CH4(F); CO(F) + Hzo(r) 2 Hz(r) + COZ(F)
OTBeThI 000CHOBAT.

2. T'ereporeHHOe paBHOBECHE OCAJIOK - HACHIIIEHHBIM pacTBOp. Hanucars Beipaxkenue [1P
st Cr(OH)3 1 paccunTaTh paCTBOPUMOCTH 3TOT'O COCIMHECHHUS B M/JI M T/J1. YCIIOBHS OCaXICHUS
U PaCTBOPEHUS OCAJIKOB.

3. BHyTpeHHsIsI JHEPTHS ¥ SHTAIBINS CUCTEMBIL. [IpakTHYecKkoe MPUMEHEHUE ITUX BEITHUYHH.
[TepBbiii 3aK0H TepMoaUHAMUKU. DHTanbnus. TernoBbie 3QdexTsl peakuuii QV u Qp. DuAo - u
AK30TEPMUUYECKHUE PEAKIIUH.

4. IIpu xakoM o0IIeM JaBICHUH JOJKHA HAXOJUTHCSI pABHOBECHAS CCTEMa

PC|5 @ = PC|3(F) + Clz(r),
uto0bI napuuansaoe aasinenue PCls mpu 250°C 6b110 paBHO laTm. K,=1,78.

5. Ipu snexrponm3e BomHbIX pactBopoB M@SO, m CuSO, B aBYX mOCIEAOBATEIHHO
COCIMHEHHBIX DJIJIEKTPOJIM3Eepax Ha KaroAe OAHOro W3 HUX Bbiemwioch 0,2 r© Bomopoja.
Paccuntare Maccel BelIeCTB, OOpa30BAaBIIMXCS Ha BCEX JPYrUX OJJIEKTpoaax (aHOABI HE
pacTBOpUMBbIE) MpH BbIxoje 1o Toky 100%?

SK3AMEHAIIMOHHBINA BUJIET N26

1. I'mpponus coneit. Crenenp U KoHcTaHTa ruaponusa. CtyneHyarsiii ruiponaus. BinusHue
TEMIEPaTyphl, pa30aBiIeHNs] U OJTHOMMEHHBIX MOHOB Ha rujponu3 coneil. Koncranta rugponusa.
pH cpensl ipu runposnuse coneit. CABUT paBHOBECHS TIPH THIPOITU3E.

2. Onpegenuts pH 0,1% HC1 1 0,1 M HCN (K, = 8.10™).

3. Peaxuus okucneHus aMmmuaka mnporekaet o ypaBHeHHI0 4 NHz () + 302 1) =2 Ny () + 6
H2O(. ObpasoBanue 4,48 1 a3oTa mpu H.y. CONpoBOXIaeTcs BbaeneHueM 153,3 k/[x Temna.
Paccuntate AH98 1 paBHOBECHYIO TeMIeparypy JaHHOW peakuuu. CKOJIBKO Tersia BBLAECITUTCS
IIpU OKUCJIEHUH | T ammuaka?

4. Ucxonnble koHUeHTpauu BemecTB B peakuun  COqy + HO) 2 Hyry + COyry ObLn:
[CO] = 0,05 momw/im; [H20] = 0,06 moas/i; [Hz] = 0,2 mons/m; [CO,] = 0,4 monb/n. Beraucnure
KOHIIGHTPAIlMK BCEX yYaCTBYIOIIUX B PEaKIMM BEIIECTB MOCJE TOTO, Kak mpopearuponaio 60%
H,0. HaiiTu KOHCTaHTY paBHOBECHS PEAKIIHH.

5. PaccunTarh SJIEKTpOHBIE MOTeHIMANs MexHoro CulCu®* (0,01 M/m) W HEKeneBOro
Ni|Ni2+ (0,01 m/m) snextpogoB. CocTaBUTh TalbBaHWUECKUN 3NeMeHT. HamucaTh peakiuu Ha
katojie u anoze. Paccunrars DJ1C anemMeHTa.

9K3AMEHAIIUMOHHBIA BUJIET N27
1. Tomorennpli karanu3. BnmsHme karanmsaTtopa Ha Oapbep MNpsAMONW W OOpaTHOM
XUMHYeCcKoM peakumu. Karanmz M XumMudeckoe paBHOBecue. J[OCTOMHCTBA M HENOCTaTKH
TOMOT€HHOT'O ¥ T€TEPOr€HHOI0 KaTaln3a.
2. I'mppomus coneil. CreneHs U KOHCTaHTa ruapoaunsa. CTyneH4arsiii rufpoaus. Bnusaue
TEMIEPaTyphl, pa30aBiIeHUs] U OTHOMMEHHBIX HOHOB Ha TMJIPOJIN3 COJIEH.
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3. Haiitu pH u xonuenTtpamuto ruapokcua-uona 6 % CH3COOH, p = 1,1 r/em®
4. Onpenenuth TEMIEpPaTypy, BbILIE WM HHXKE KOTOPO BO3MOYKHA PEaKIUs:
2H,S + 30, =2 H,0 + 2 SO,.
Bce BemecTBa ra3o00pa3Hbl. SBseTcs peakiys 3K30- WIH SHIOTCPMHYECKON?
5. CocraBpTe CXEMy 3JIEKTPOJW3a AUXJOpUIA OJIOBA HAa MEAHBIX 3JekTpoaax. Kakoe
KOJIMYECTBO OJIOBA BBIJICIUTCS Ha Karoje, eciau Tok 0,25 A mpomyckarh B TedyeHue 10 MUHYT.
Paccunraiite 25IeKTpOXUMUYECKUI SKBUBaJICHT 0yioBa B T/A-4. BT = 100%.

9K3AMEHAIIMOHHBINA BUJET N28

1. DHTponus U ee poJib B XUMHUYECKUX peakiusax. OT Kakux (akTOpoB 3aBUCUT SHTPOIHUS U
SHTPOIUIHAS TUarpaMmma BOJIbI U jKelie3a.

2. Kak mnporekaeT KOppo3us XPOMHPOBAHHOIO CTaJbHOTO U3JENHs C HapyUICHHBIM
HOKPBITUEM B KUCJION U B HEUTpaJIbHOM cpenax? 3anuIInTe KOPPO3UOHHBIE IIPOLIECCHI.

3. Xumuyeckoe paBHOBecHe. KOHCTaHTBI CKOPOCTH W XHMHUYECKOTO pABHOBECHS H
3aBUCHMOCTB UX OT TEMIIEpATyphl U BUAa peakuuu. PaBHoBecue B rereporeHHoi cucreMe Crpagur)
+ COyr) = 2 CO(y yCTaHOBWIIOCH IIPH CIEAYIONIMX KOHLEHTPALMAX PEarupyrolMX BEILECTB
(monp/m): [CO2] = 0,6, [CO] = 0,4. Beraucnuth ucxoanyro koHueHtpanuro CO,. 3anucarb
MaTemaruueckoe Beipaxkenue Kp u onpenenuts cosnanarot jau Kp u Ke yncnenso.

4. Jlna nomydyeHust 1 M° xyopa (H.y.) asekrponu3oM BojgHoro pactBopa NaCl gepes
anekTponuzep Obuto mpomyiieHo 2500A +yac anekTpudectBa. COCTaBUTH CXEMY DJIEKTPOIU3a U
paccuuTaTh BBIXOJ IO TOKY XJIOpA.

5. Onpenenure pH pactBopa, cogepxamiero B 11 0,351 NH,OH.

3K3AMEHAINMOHHBINA BHUJET N29

1. Dnekrponu3 BOOHBIX PAacTBOpOB. 3akoHbl Papajes. 3anucaTh peakLUU 3JIEKTPOJIU3a
FeCl, Ha MHEPTHBIX AIIEKTPOIaX U BBIYMCIUTH MAcCy BEIIECTBA, MIOJyYEHHOT0 Ha KaToje 1 00beM
ra3a, BbUICJIUBLIETOCS Ha aHOJAE, INPHU 3JIEKTPOJIU3E PACTBOPOB 3JIEKTPOIUTOB, €CIU BpeEMs
snektposnza 30 muHyTt, a cuna Toka [=2A, ecnu Bbixon mo Toky Bt=100%. Kakue BemectBa
OyAyT BBLACTATHCS Ha DJIEKTPOJIaX MPU 3aMeHe WHEPTHOTO aHoza Ha Fe?

2. Kputepun camMonpou3BOJIBLHOTO IMPOTEKAHUS XUMHUYECKUX PEAKIUH. DHTAIBIUUHBIA U
SHTPONUMHBIN (DAKTOPBl XUMHUUECKUX peakuuid. OnpeneanuTb BO3MOKHOCTh CaMOIIPOU3BOJIBHOTO
IIPOTEKAaHUsl PEaKLUU IPHU CTaHIAPTHBIX YCIOBHUSAX. YKaKNUTE 3HAK AS° xp. OTBET 00OCHYHTE Ha
npumepe peakuu: PbO + COry = Py + COxy.

3. DHepreTuyeckre auarpaMMbl XUMHUECKUX PEaKUMHA. DHeprusi akTUBALlMU. YpaBHEHUE
Appennyca. IlpaBuno Baut-T'odpda. Kak wusmeHHTCS CKOpOCTH peaklMU IpPU HNOHUKEHUU
temneparypsl Ha 50C, eciu TemnepatypHblid kodgduuuent y = 3,07

4. IlepBblil 3aKOH TEPMOAMHAMUKU. BHYTpEHHSs1 SHEPrusl U SHTAIBNNS; GUINUECKUI CMBICIT
Y CBSI3b MEXAY 3TUMHU BEJTMUYNHAMU.

5. OCHOBHBIE 3aKOHBI XMMHMH (COXpPAaHEHHME MACChl, IIOCTOSIHCTBA COCTaBa, 3KBHUBAJIEHTOB.
['a3oBele 3akoHbl (ABoraapo, MenneneeBa-Knamneiipona...). IlapuuanbHele naBieHHs Ta3o0B.
3akoH HKBHUBaJEHTOB. OCHOBHbIE MOHATHS XMMHMM (aTOM, XUMHUYECKUH 3JIEMEHT, H30TOIIbI,
MOJIeKyJia, HOH, CBOOOIHBIN pajivKai, MOJIb U SKBUBAIEHT). XuUMudeckas Gopmyina. AGCOTIOTHBIE
U OTHOCHUTENIbHbIE MacChl aTOMOB. ATOMHas einHMIIA Macchl. Ynceno ABoranpo. OTHOcHUTENbHAS
MoJIeKyJsipHas macca. Mousb. MossipHast Macca. DKBUBAJIEHThI pa3IMYHbIX KJIACCOB BEIECTB.

DK3AMEHAIIMOHHBINA BUJET N30
1. DHepreTnueckue auarpaMMbl XMMHYECKHX PEAKIMi. DHEprusi akTUBALUMU. YpaBHEHUE
Appennyca. IlpaBuno Bant-T'odpda. Kak wusmeHuTCs CKOpOCTh peakuud MPU MOHUKEHUU
Temneparypsl Ha 40 oC, ecom TeMIepaTypHblii KodpduuueHt vy = 2,5?
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2. Hamumure ypaBHEHHsS OSJIEKTPOAHBIX IPOIECCOB, MOJSIPHOCTH 3JEKTPOJIOB U
ToKOOGpasyroweii peakuuu, paccuntaiite DJIC snementa: Fe| Fe?*(1momns/n) || Ag* (0,01 mous/x) |
Ag

3. Onpenenurs BO3MOXKHOCTh CaMOIIPOU3BOJBHOIO NpoTekanus peakuuu PbOy) + CO(py =
Pbw + COyy) mpu cranmapTHeIX ycnoBusx. Ompenenure TemIoBod 3¢dexT 3Toi peaxuuu.
Vkaxure 3nak AS° xp. OTBETBI 00OCHYHTE.

4. B xakom uHTepBasie pH HUKENh U IMHK OyAyT KOPPOJUPOBATH B YCIOBHIX BOJOPOJHOM
Jenossgpu3anuu’?

5. Paccuurats pH B HackiienHOM pactBope CO(OH)y; 1P = 4.10™

Ilepeyenns BOpocoB U 3aaHUM 1JIsl IOATOTOBKH K IK3aMeHY
(OIIK-1: MOIIK-1.1, MOIIK- 1.2, UOIIK-1.3; OIIK-2: MOIIK-2.4).

1. ArperaTHble COCTOSIHUS BELIECTBA (TBEpAOE, KUAKOE, Ta3000pa3Hoe, TIa3MEHHOE)..
TBepnoe cocrosaue. TBepaple pactBopbl. MoHHAs, aTOMHas, MOJEKYJSpHas M MeETaUIMYecKas
KpUctaiuinyeckue pemerkd. OCHOBHblE TUIBI KyOMUYECKHMX pelieToK. AMOp(pHOE COCTOSHHE.
OcobenHocTn aMOP(HBIX M KPUCTAJUTMUECKUX TBepAbIX (ha3. JKuakoe cocrosHHE. DIEKTPOIUTH U
HEWIeKTPOIuThL. TpaHchopMaluy arperaTHoro COCTOSHUSI HpPU HM3MEHEHHHM TEeMIepaTypbl U
JaBJICHUsl. OHTpONUiHAs JauarpaMma BoJbl. [a3oBoe cocrosiHue. YpaBHeHue MeHjeneeBa-
Knaiinepona. I'azoBbie pacTBOpbl. [lapunansHble naBieHus razos B ra3oBblx pactBopax. [Inasma. Ee
xapakrepuctuku. [Ipumenenue.

2. OcHOBHblE 3aKOHbl XUMHMHM (COXpaHEHHE Macchl, IIOCTOSIHCTBA COCTaBa,
HKBUBAJIECHTOB. ['a30BbIe 3aK0HBI (ABoraapo, MenaeneeBa-Knamnelipona). [lapuuansHbie 1aBieHus
ra3oB. 3aKOH 3KBUBaJIEHTOB. OCHOBHbBIE MMOHATUS XUMHUH (aTOM, XUMUYECKUH 3JI€MEHT, U30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBINA paJMKajl, MOJb U SKBUBAJICHT).

Xumnueckass (opmyna. AOCONIOTHBIE M OTHOCHUTENIbHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yuceno ABorajapo. OTHocutenbHas MojekyisipHas macca. Moabs. MonsipHas
Macca. DOKBUBAJIECHTBI PA3JINYHBIX KJIACCOB BELIECTB.

3 Tepmogmnamuueckas cucrema. Buapl cuctem. CocrosiHHe cucTeMbl. BHyTpeHHs
DHEPrusl W DSHTAIBIHA cUcTeMbl. [IpakTHueckoe mpuMeHeHue 3THX BennuuH. llepBbIil 3akoH
TepMoIMHAMHUKH. DHTaNbNus. Termossie 3¢ dextsr peakuii QV u Qp. DHIO - U HIK30TepMUYECKUE
peaxkuuu.

Crangaptueie  ycioBus. CrangapTHele  cocTosiHMS.  CTaHOapTHbIE  DHTAJBIIUU
00pa30BaHUs MPOCTHIX U CIOKHBIX BEIIECTB. DHTPOMNMS U TEPMOJUHAMUYECKAsE BEPOSTHOCTD.

3akon l'ecca m ero cneactBus. Tepmoxumuueckue ypaBHeHHs. Pacuer TemnoBbIX
3pPEeKTOB XMMUYECKUX peakuuid. OHTpomus. BTopoil 3akoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOMU3BOJIBHOTO  MPOTEKaHUs IPOLECCOB U  TEPMOJMHAMHYECKOE paBHOBECHE B
U30JIMPOBaHHON cucteme. OHepruss [u06ca. VYcinoBus caMONPOU3BONBHOTO MPOTEKaHUS
IPOLIECCOB U PABHOBECHUSI B 3aKpbIThIX cucTeMax. (Da3oBble paBHOBECHS. ODHEpreTuyecKas
auarpaMma peaknuu. TpeTuit 3akOH TEpMOJMHAMUKU. AOCONIOTHAs SHTPONMS MHPOCTBIX U
CIIOKHBIX BEUIECTB. OHTPONUIHBIE JUarpaMMbl HMHAWBHUIYaJbHBIX BelecTB. Bo3pactanue
(yObUIB) SHTPONMU B 3aBHUCHUMOCTH OT CTPOEHHUS BEIIECTB, Npu (Da30BBIX Mepexofax U B
XUMUYECKUX peakuusx. CBsi3b DHEPrUU aKTUBAIMU C TeruioBbIM 3 dexTtom. OOpaTumbie U
HEOOpaTUMBbIE MPOLECCHl. Y CIOBUS U3MEHEHHUs HAlpaBJIeHUS! OOpaTUMbBIX XMMUYECKHX pEaKIuil.
OHTaJIbNUMHBIA W SHTPONUUHBIA  (HAKTOPBHI. Temmneparypa wunHBepcun peakuuu. CBs3b
CTaHapTHOU »Hepruu I'mb0ca peakuy ¢ ee KOHCTAHTON paBHOBECHUS. 3aBUCUMOCTb KOHCTAHTBHI
paBHOBecus oT Temneparypsl. CTangapTHas cBoOoaHas sHeprust [ mO606ca oOpa3oBaHUs BEMIECTB U
pacyeTsl cTaHAAapPTHBIX dHepruil ['md0ca XMMUYECKUX peaKIuii.

4. Kuneruka xumuueckux peakuuid. CpeaHsisi ¥ MrHOBEHHas CKOPOCTb PEaKIIMH.
CKOpOoCTb TETEepOTreHHBIX peaklUuid. 3aKOH [JEeHCTBUS MacC. 3aBHCHUMOCTb CKOPOCTH OT
KOHIeHTpauuu peareHToB. [lopsiakm peaknuu. KoHcTaHTa CKOpPOCTH. DHEprusi aKkTHUBALUU
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npouecca. AKTUBUPOBaHHBIM KOMILJIEKC. AKTHBHBIE MOJIEKYJBl (pacmpenerneHue Makcsenna).
OHeprusi aKkTUBALIMM, NEPEXOJHOE COCTOSHHE M AKTHUBUPOBAHHBIA KOMIUIEKC Ha MpUMEpPE
OJHOCTAaJUMHON peakuuu. BinsHue temneparypsl Ha CKOPOCTh XMMUYECKOM peakuuu. [IpaBuiio
Bant-T'opda. VYpaBHenwe AppeHumyca. DHeEprus akTUBAIMM W NPEIIKCTIOHCHIIMAIbHBIN
MHOXHTEIb - UX (pusnyeckuii cMbIicia. ['OMOTeHHBI M TeTepOreHHBbIH Karanu3. [ 'OMOreHHBIH
Karanu3. BriusHue katanm3zaTopa Ha Oapbep mpsSMoi U 00paTHON XuMUYecKor peakiuu. Kartanms
U XUMUYECKOEe paBHOBecue. JIOCTOMHCTBA M HEAOCTAaTKU 3TOr0 BUIA Karanusa. ['eTeporeHHbIi
KaTtaiu3 U ero ocoOeHHOcTU. [IpoMexyTouHble COEIUHEHHS B TETEPOreHHOM KaTalu3e.
JlocToMHCTBa M HEIOCTATKU M€TEPOr€HHOT0 Karanusa. BinsHue katanuszaropa Ha E, 1 ckopocTu
npssMoil u oOpaTHO# peakiuid. [IpuHIUIT MOABMXKHOTO (AMHAMUYECKOTO) paBHOBecus Jle-
[Hlarense. OOpatumble peakuuu. 3aKOH JIEHCTBUA Macc M KoHcTaHThl paBHoBecus Kc u K, . Hx
COOTHOIIEHUE ISl TOMOTE€HHBIX Ta3000pa3HbIX U KOHJIEHCUPOBAHHBIX CHCTEM. MeXaHU3M U
CTaAUMHOCTh peakuuii. MOoJeKyIsIpHOCTh M TOpANOK peakuuu. [(unarpammel Eakr-mmyTh
MHOTOCTaUUHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEH M SHEpPrui
aKTUBAIlMA TIpAMOW M OOpaTHOW XWMHYECKOH pEaKkUWu COOTBETCTBEHHO C KOHCTAHTOU
paBHOBecHusi M TemIoBbIM 3 dekToM peakuu. OCOOEHHOCTH TE€TEpPOreHHOIO0 PaBHOBECHS U
MaTeMaTUYECKOM 3alIMCH KOHCTAHT PaBHOBECUS T€TEPOr€HHbIX XUMUUECKUX PEAKIIUM.

5. Teopus »nexkTponuTHueckoi auccounanuu Appenuyca. CTeneHb W KOHCTaHTa
auccounanuu. Bunbel koHnenTpauuii. Pacuer crenenn aucconuanuu U pH pactBopoB Ha npumepe
cna0bIX KUCTIOT U OCHOBaHU. Jluccounanus snekrponutoB. MlonHoe npoussenenue Boabl. [llkana
KUCIOTHOCTH. HelTpanbpHble, Kucible U HienouHble pacTBOphl U uX pH. CrocoObl HOAKUCICHUS U
MoALIETaYBaHUSA BOJHBIX pacTBOpOB. CniocoOsI BBIPAKECHUS KOHILIEHTpalui
(mponemoHcTpupoBath Ha mnpumepe HySOs). CryneHuaras auccouuanusi SJIEKTPOIHUTOB B
pactBopax. KoHcTaHThI 1ucconuanuy KUCJIOT U OCHOBaHMM. OCHOBHbBIE, KUCIIbIE U CPEAHUE COJIU.

3akonbl Paymns. O0ymianockonuss v Kpuockonus. OcCMOC U OCMOTHYECKOE JABJICHHE.
I'upponus coneit. I'maponus coneil. CteneHp U KOHCTaHTa ruAponn3a. CTyneHYaThli THAPOIINS.
BnusiHue TemnepaTypsl, pa3z0aBiieHHs U OJHOMMEHHBIX MOHOB Ha rujpoinu3 coijeil. Koncranra
ruaponunza. pH cpensl npu ruaponuse coseid. CiBUT paBHOBECHUS IIPU THAPOJIU3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBIIIEHHBIH pacTBOpP TPYAHO PAcTBOPHUMOIO
3JIEKTPOJIUTa. MeXxaHU3Mbl pacCTBOPEHUSI MOHHBIX KPUCTAJJIOB U MOJISAPHBIX MOJEKYI. [[BrxKyas
cuiia npouecca pactBopenus. ConbBaranus u ruaparanus. Tennossie 3QPeKTbl pacTBOPEHUS.

IIP. YcnoBus ocaxaeHUsl U pacTBOPEHUs JIEKTPOIUTOB. HackleHHbIe, epechIeHHbIE
U HEHACBIILIEHHbIE pacTBOpHI coseld. KommiiekcHble coennHeHus. Jluccouuanus KOMIUIEKCHBIX
COCIMHEHU.

6. JIBOHOI AJIEKTPUIECCKUI CIIOW ¥ MEXaHU3MBI BOSHUKHOBEHUS CKauka MOTEHIIMAIa Ha
TpaHuIle pasfena 3JeKTpoj/pacTBop. Bomopomausiit asnekrpon. CTaHIapTHBIE OKUCIUTENIBHO-
BOCCTAHOBUTENIbHBIE MOTEHIUANbI. BUIBI AJEKTPOAOB U HUX OKHCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE
NOTEHIHMAJBl. YCIOBUA OTOOpa OKMUCIMTENEeH M BOCCTAHOBUTENEH MO 3HAUYEHUSM CTaHIApTHBIX
ANEKTPOJHBIX IMOTEHIMAI0B noiypeakiui. @opmyna HepHcra. KOHIIEHTpAllMOHHBIN 3JIEMEHT.
Cessp OJIC ¢ wu3MeHeHueM »HHepruum ['nb6Oca W KOHCTaHTONW paBHOBECHS OKHUCIMTEIBHO-
BOCCTAHOBUTENBbHBIX peakiuid. ['abBaHMUECKHE 3JEMEHTHI. DJIEKTPOIHU3. 3aKOHBI AJIEKTPOIM3a
@apanes. Yucno Papaznes. Boixog no toky. OTOOp BEpOSATHBIX AJIEKTPOAHBIX MOJIypeakuil Ha
OCHOBE 3HaYEHHH UX 3JIEKTPOJIHBIX NOTeHIIMaNOoB. [lepenanpsbkeHne. DNeKTpoiIn3 ¢ UHEPTHBIMU U
pacTBOpuMBbIMU aHoAaMu. (OOOCHOBaHME BBIOOpA AIEKTPOIHBIX MOJYPEAKIMHA Ha OCHOBE MX
AIIEKTPO/IHBIX MOTEHIIUATIOB.

7.. Buapl  xopposun. KopposuonHele  mnopaxeHus. IlpuumHBI  MOSBIECHUS
MUKpPOTQJIbBAHOMIIApD B CIIy4ae 3JJIEKTPOXUMHUYECKOM Koppo3uu. Koppos3us ¢ BOAOPOIHOH U
KUCIOpoAHOM nenonspuzanueid. Juarpammel Ilypbe un ee ucnonb3oBaHHe, NMPUMEHUTENIBHO K
KOppO3MOHHBIM MporieccaM. CrocoObl 3alIUThl METAIJIOB OT KOPPO3UH
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