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ABSTRACT

Bachelor’s degree in 05.03.01 Geology

Study profile “Geology”

Course title: Chemistry

Basic part of Block 1, 3 credits

Instructor: Tkacheva M. V.

At the beginning of the course, a student should be able to use
mathematics, chemistry and physics knowledge in the size of school program.

Learning outcomes:

GPC-2 possession of ideas about the modern scientific picture of the world
on the basis of knowledge of the main provisions of philosophy, basic laws and
methods of natural sciences;

PC-7 ability to use the knowledge of the fundamental sections of physics,
chemistry, ecology, information technology for solving practical problems in the
field of geology.

Course description: the theory of the structure of substance; the teaching
about the regularity of chemical processes; the theory of ion-exchange and
oxidation-reduction reactions; the doctrine of periodicity.

Main course literature:

1. Glinka, N.L. Obchsaya himiya [General Chemistry: textbook for non-chemical
specialties universities] — Moscow: KnoRus, 2012. — 749 p. (rus) Access:
http://lib.dvfu.ru:8080/1ib/item?id=chamo:667020&theme=FEFU

2. Glinka, N.L. Zadachi i1 upragneniya po obchsey himii [Tasks and exercises in

general chemistry: textbook for non-chemical specialties universities / N.L. Glinka;
ed. V.A. Rabinovich, J.M. Rubina]. — Moscow: KnoRus, 2014. — 240 p. (rus)
Access: https://lib.dvfu.ru:8443/lib/item?id=chamo:729121 &theme=FEFU

3. Korovin, N.V. Obchsaya himiya. Teoriya i problemi [ General chemistry. Theory
and problems] - SPb.: Lan’, 2014. 491 p. (rus) Access:
http://e.lanbook.com/books/element.php?pll_id=51723

Form of final knowledge control: credit.


http://lib.dvfu.ru:8080/lib/item?id=chamo:667020&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:729121&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=51723

AHHOTaUA K padoyeil mporpaMmme JUCHUILIHHbBI
«XUMHD
Jucnumivaa paspaboraHa juisi  cryaeHToB  HamparieHus 05.03.01
«"eonorus», mnpoduns «l'eomorusi’» W BXOAUT B 0a30ByH0 YacTh Oyioka 1
Jucrumumasl (Monynu) yaeOHoro miada (uagekc b1.b.11).

OcHOBOM sl M3Yy4YE€HUs IUCHUIUIMHBI «XUMHS» SIBISIETCA KypC XUMHUHU
CpellHEel IIKOJIbl, a TaKXKe HEKOTOpble pa3iesibl Kypca (GU3MKH U MaTeMaTHUKU
CpPEIHEN LIKOJIBI.

OcBoeHue MUCHUIUIUHBI «XUMUS» CBSI3aHO M SABJISIETCS 0A30BBIM B IIEJIOM
pslle BONPOCOB MpPHU H3YUYECHUHU MUCHUIUIMH: (U3UKA, SKOJOTHs, O€30MacHOCTb
KU3HEIEATCTLHOCTH, TUCIUTLINHBI MPOPUIHHON HAPABIEHHOCTH.

HuciumnHa peanusyercs Ha 1 kypce, B TeueHue 1 cemectpa. OOmmas
TPYAOEMKOCTb OCBOEHHUS JUCIHUIUIAHBI COCTABJISIET 3 3a4e€THbIX eauHulbl, 108
4acoB. YUeOHBIM IUTAHOM MPETYyCMOTPEHBI JICKIIMOHHBIE 3aHsATHsA (18 wacoB, u3
HUX 6 4acOB B MHTEPAKTUBHOMN (popme), nmpakTuyeckue 3anatus (18 yacos, u3 HUX
6 yacoB B UHTepakTUBHOW (opme), madoparopuble paboTel (18 uacos),
camocTosTenbHas pabora cTyneHToB (54 daca). Yacsl Ha KCP y4eOHBIM M1aHOM
He npeaycMoTpenbl. Dopma NpoMeKyTOUHOr0 KOHTPOJIS — 3a4eT.

Leab: MOATOTOBKAa CTYAEHTOB K HCIOJIb30BAHUIO 3HAHHUS O XUMHYECKUX
mpolieccax M SIBJICHHMSIX MJIS PEUICHUs] 3ajlad, BO3HUKAIONIUX TPHU BHIIOJIHEHUU
npodeccuoHaIbHOM NeITeTbHOCTH.

3agaum:

- (OpMHUpPOBAaHUE Y CTYJECHTOB 3HAHUN O 3aKOHAX PA3BUTHS MaTEPUATHLHOTO
MHpa, O XUMHUYECKON (opmMe ABMKEHHS MaTE€pPUHU, O B3aMMOCBS3U CTPOCHUS U
CBOWCTB BEIIECTBA.

- ¢opMUpPOBaHUE XUMHUECKUX, a TaKke 0OIlle-M03HABATEIbHBIX YMEHUHN KaK
JUTSL PEIIeHUsT HAYYHO-TEXHUYECKUX 3a/ad B MPOodeCCHOHATBHOU AESITEIIbHOCTH,
Tak u s (QyHIaMeHTaIbHONW TOJITOTOBKM W CaMOCOBEPIIEHCTBOBAHUS
CHelUaINCTa.

- (opMupoBaHHE  E€CTECTBEHHOHAY4YHOI'O  MHUPOBO33PCHHS, HABBIKOB
AKOJIOTMYECKON T'PaMOTHOCTH U CUCTEMHOT'O BUICHUSI OKPY>KAIOILEro MUpa.

Jlnst ycrnemHoro ycBOEHHMS JUCHUIUIMHBI Yy CTYIEHTOB JOJDKHBI OBbITh
c(hopMUpOBaHbI CIAEAYIONIUE TPEABAPUTEIbHBIC KOMIIETEHIINN

— YBEPEHHOE BJIaJICHUE XUMUYECKUM SI3bIKOM;

— yMeHue mucatb GOPMyNIbl XUMHUYECKUX COCAMHEHUN W ypaBHEHUS
XUMHYECKUX PEaKIIUK;



— CIIOCOOHOCTh ~ OOBSCHATH TIEHETUYECKYI0 CBSI3b  MEXKIY KJaccaMu
XUMUYECKUX COCTMHEHUH;

— CIOCOOHOCTh OOBSCHUTH B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHUEM,
CBOWCTBaMU U IPUMEHEHUEM XUMUYECKUX COCTUHEHUM.

B pesynpraTre uW3y4YeHWS JAHHOW JUCHUIUIMHBI Y  OOydYarOIIMXCS
dbopmupyroTcs  crneayoomue ooOuienpodeccuonanbHble W MpodeccuoHalbHbIE
KOMIIETEHIIUU

Kox n dhopmyaupoBka
(bopmyup Jransbl GopMHPOBAHUSA KOMIIETEHIIUH

KOMIIETeHUH
OIIK-2 Bnasenne TeopeTnueckue OCHOBBI COBPEMEHHEIX
HPEACTABICHUAME O 3HACT | ppencraBneHuii O CTPOCHNH BEMIECTBA W XHMHIECKOM
COBPEMEHHOI HayJHOM nporecce

KapTHHE MUpA Ha

OCHOBE 3HaHUI Vmeer | VICTIONB30BATh 3HAHUS OCHOBHBIX 3aKOHOB U METOJIOB
OCHOBHBIX ITOJIOKECHHI XUMUH

¢dunocoduu, 6a30BBIX

33KOHOB H METOOB Bianeer | HaBbIKamMu paboTel ¢ y4eOHOW M CIPAaBOYHOM

CCTCCTBCHHLIX HAYK JIATEPATYPOU IO XUMHIH

[TIK-7 criocoOHOCTH OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
HUCHOJIb30BATh 3HAHUA 3uaer MPOIIECCOB W CIOCOOBI  pEIICHUS  TUIIOBBIX
(I)yHIlaMCHTaJIBHHX XUMHYECKHX 3a1a4 B 00JIAaCTH I'€0JI0TUHU

pasaenoB QU3UKH,
[IpumeHATs  6a30Bble  XUMMYECKHE 3HAHUA U

XUMUH, SKOJIOTHH, 5 .
OCVIIECTBIIATh  BBIOO ONTHMAIBHOW  MOJCIH
UH(POPMAIIMOHHBIX Ywmeer v P .
. XUMMYECKOTO  MpoLecca €  y4eToM  peasbHOi
TEXHOJIOTUH ISt _
NPaKTHYECKOH CUTYaILHH

peIICHUA
MPAKTUYECKUX 3a7a4 B BHa,Z[eeT Hasrikamu PCUICHHUA XUMHUYCCKUX 3a1a4 )51
00J1aCTH TEeOJOTHUU IIPUMCHCHUSA UX B HpO(l)eCCHOHaHBHOﬁ ACATCIIbHOCTH

Jlis popMHUpOBaHUS BhIIICYKa3aHHBIX KOMIIETEHLIUN B paMKaX JUCHUIUIMHbI
«XUMHUS» TPUMEHSIOTCS CIENYIOIIME METO/bl AaKTUBHOI'0/ HMHTEPAKTHUBHOIO
oOydeHMs: JiIeKuuu-Oecenpl, JIEKIMH C pa300poM KOHKPETHBIX CHUTYaluH,
nabopatopHbie  pabOThl €  HCHOJIB30BAHMEM  YaCTHUYHO-MCCIIEI0BATEIhCKUX
METOJIOB BEJICHUS SKCIEPUMEHTa, pa3pelieHus TpoOJIeMHBIX CUTYyallMi U 3ajaad,
aHaJIN3a KOHKPETHBIX CUTyalUil.



I. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOMN YACTHU KYPCA

Pasznes 1. AToMHO-MoOJIEKYJISIpHOE y4eHue (2 yac.)
Temal. OcHOBHBIE TOHATHS W 3AKOHbI XUMUM (2 Yac.)

OCHOBHBIE TIOJIOKEHHSI ATOMHO-MOJIEKYJISIPHOTO  ydeHHs. (OCHOBHBIE
CTEXMOMETPUYECKHE U Tra30Bble 3akoHbl. [loHsATHE »KBUBaleHTA. 3aKOH
SKBHUBAJICHTOB U €r0 NPaKTUYECKOE UCITOIb30BaHUE.

Pa3zpnes 2. YpoBHM opranuszanum Bemiectna (3 4ac.)

Tema 1. Crpoenune atoma m mnepuoamveckuit 3akon /[.M. MenaeneeBa, c
HCI0JIb30BAHMEM METO0/1a AaAKTUBHOI0 00y4eHHsl — JieKuusi — 0ecena (2 yac.)

KBaHTOBO-MeXaHHUECKasi MOJENb CTpPOEHHsA aroMa. KBaHTOBbIE uucla U
THUIIBI SJIEKTPOHHBIX OpOUTANICH. DIIEKTPOHHBIC KOHPUTYPAITH aTOMOB.

Ilepnognuecknii 3aKkOH W mepuoguyeckas cucrema osnementos J[.H.
Menneneena.

Tema 2. Xumnueckasi cBsi3zb (1 yac.)

Bunbsl M XapakTepUCTUKKM XUMHUYECKOW CBsi3UM. (CBOMCTBA COEAMHEHUU
Pa3IUYHBIX THUIIOB CBs3ed. MEXMOIEKYIApHOE B3aUMOACHCTBUE. XMMHUYECKas
CBSI3b U CTPYKTYpa TBEPABIX TEI.

Pa3zpnes 3. 3akoHOMepPHOCTH NPOTEeKAHUS MpoLeccoB (5 yac.)

Tema 1. XwuMmMuyeckas TepMOAUHAMMKA, JHEPreTMKa Mmpouecca, ¢
HCMOJb30BAHMEM METOAA AKTHBHOIO OO0y4YeHMSl — JIEKIHA ¢ Ppa3dopom
KOHKPETHbIX CUTyauuii (2 yac.)

OCHOBHBIE TIOHATHUSL U ONPENEICHUS XUMUUYECKON TepMoauHaMuku. [lepBoe
HA4yajio TEPMOJWHAMUKM M €ro MNpPUMEHEHWEe K XUMHUYECKUM CHUCTEMaM.
DHTaNbIN, TEPMOXUMHUYECKUE 3aKOHBI M TEPMOXUMHUECKHE PACUEThI. 3AKOHBI
I'ecca u JlomoHocoBa-JlaByaspe-Jlaruiaca. Bropoe Hadamo TEpMOAWHAMUKHU.
OHTpoNMsI U TPEThe HaAvajlo TepMoAWHAMUKH. DHeprusi ['mb0Oca u kpurepuu
CaMOITPOU3BOJIBHOT'O IPOTEKAHUs MPOLIECCOB.

Tema 2. CkopocTh XMMHYECKHMX IPOLECCOB M XHMHYECKoe paBHoBecue (3
qyac.)

[loHsiTHE O CKOPOCTM M MEXaHU3ME XUMHYECKOM peaknuH. 3aKOH
JNEUCTBYIOIIMX Macc. [lopsAiok W MOJIEKYISpHOCTh peakuuu. KuHernueckue
YPAaBHEHMs PEAKLMM C LEITOYMCICHHBIMU KUHETHUYECKUMHU NOpsAAKaMU. BnusHue
TEMIIEPATYpPhl HAa CKOPOCTh peakuuMu. OHeprus akrtuBauuu. Kartanmsz wu
KATAUIUTUYECKNE PEAKIIUU.

XrMHYECKOe paBHOBecue. TepMOaMHAMUYECKOE U KHHETHYECKOE YCIIOBHS
paBHOBecus. CrocoObl BBIpaKE€HHUS KOHCTAHT XHMHUYECKOTO paBHOBECHUS U



B3aUMOCBSI3b MeXAy HUMH. DakTOpbl, BIMSIOIIAE HA CIABUT XHUMHUYECKOIO
paBHOBecus. TepmoanHamuueckoe ooocHoBanue npunnumna Jle-Illarense.

Paznen 4. Xumuueckue cuctemsl (5 yac.)
Tema 1. O0mue cBoiicrBa pacrsopos (1 yac.)

OCHOBHBIE TOHATHUS M ONpENeNeHHs. ['OMOreHHbIE M TEeTEpPOreHHBIE
CHUCTEMBI.

Kunkue cucremsl. TepmonuHamuka mnponecca pacTBopeHus. CrocoObl
BBIPQXKEHUSI KOJWYECTBEHHOIO cocTaBa pacTBOpoB. KosmuraTtuBHBIE CBOWCTBA
pacTBOpPOB.

Tema 2. OcHOBHBIC BHAbI PABHOBECHI B BOJAHBIX PACTBOPAX 3JIEKTPOJIUTOB (4
4yac.), ¢ UCMOJIb30BAHNEM METOJAAa aAKTHBHOI0 00y4YeHuUsi — Jekuus — O6ecena (2
yac.)

[IpoTonutrueckoe paBHOBECHE B BOJHBIX PACTBOPAX CIAOBIX DJIEKTPOJIUTOB.
CwibHble UM clalble DJIEKTPOJUTHI, CTENEHb M KOHCTaHTa JUCCOIMALIMM, WX
B3aUMOCBA3b. MOHHOE mpou3BeneHNE BOIBI, BOJOPOAHBIA WU THUIPOKCUIBHBIN
noka3aren. COBMELIEHHBIE TPOTOJIMTUYECKUE PABHOBECHSL.

I'eTeporeHHoe paBHOBECME B BOAHBIX pPACTBOPAX MaJIOPACTBOPHUMBIX
ANEKTponuTOB. lIOHSATME pACTBOPUMOCTH M KOHCTAHTA pPACTBOPHUMOCTH HX
KOJIMYECTBEHHOE COOTHOIIICHUE. YCJIOBUS O0Opa3oBaHUs W PACTBOPEHUS OCAJKa.
CoBMelIeHHbIE TETEPOreHHbIE PABHOBECHS.

Jlurango-oOMEHHOE paBHOBECHE B BOJIHBIX pacTBOpax, Coep Kaliux
KOMIUIEKCHBIE HOHBI. KOHCTaHThl YCTOMYHMBOCTM M HECTOMKOCTH KOMIUIEKCHBIX
MOHOB. PaKTOPBI, BIUSIONIAE HA IPOYHOCTh U COCTAB KOMIUIEKCHBIX COEIMHEHUH.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PABHOBECHSL.

CoBMelIeHHbIE PaBHOBECUSl pPa3HBIX THUMNOB. KOHCTaHTa COBMEIIEHHOTO
paBHOBECHSL.

Pasznea 5. daekrpoxumuyeckue cucreMsl (3 yac.)

Tema 1. DyleKTpoAHBIE NMPOLECCHI M IEKTPOABHAKYIIHE CHJIbl. XHMHUYECKHE
HCTOYHUKH  JJIeKTpuuyeckoil dHepruu. IIpoumeccsl 3iaekrpoJausa, HX
XapaKTepUCTHKHU (2 Yac.)

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI. DIEKTPOXUMHUYECKHUE
IPOLIECCHl. DJIEKTPOAHBIM MOTEHIManl W ypaBHeHHMEe HepHcra. Xwumuueckue
VMCTOYHUKH TOKA, FaJIbBAHMYECKHE dJIEMEHTHI. [Iporeccsl 3inekTponusa pacTBOpoB
Y PacCIUIaBOB, I10CIEI0BATEIBHOCTD AIEKTPOIHBIX PEAKIIUN.

Tema 2. MeTa/liibl, KOPPO3US M CIOCOOBI 3ALIUTHI METAJJIOB OT Pa3pylIeHUH.
(1 gac)

O6mume cpoiicTBa MeTaiioB. Kopposusi, BUIbI KOPPO3UOHHBIX Pa3pylIeHUN
Y OCHOBHBIC XapAaKTEPUCTUKU KOPPO3UOHHBIX MPOILIECCOB. XUMUUYECKAsT KOPPO3HS.



DnekTpoxuMHuYecKas Koppo3usi, e€ ocooeHHOCTH. CriocoObl 3alUThl METAIJIOB OT
KOppPO3HUHU.

II. CTPYKTYPA U COIEP KAHUE MMIPAKTUUYECKON YACTH
KYPCA

JlaGopaTopunie padorsl (18 vac.)
JladopaTopHasi padora Nel. Kiaccel Heopranudeckux coeuHeHui (2 yac.)

PaccmaTpuBaroTcs cnocoObl MOMY4YEHUsI U CBOMCTBAa OKCHJIOB, OCHOBAHUU,
KHUCJIOT U COJIEH.

JlaGoparopuass paGora Ne2. OmnpexneneHue MOJSIPHOM MacChl SKBUBAJICHTA
MmeTaia (2 gac.)

OKCHEepUMEHTAIbHBIM MYTEM OIpeAeNsaeTcss MOJIsipHas mMacca SKBHUBAJICHTA
HEU3BECTHOI'O METaJlJIa U YCTAaHABJIMBAETCSI METAILL.

Jlabopatopnas padora Ne3. OmnpeneneHue TtemioBoro 3¢@dexkra XUMHUYECKOU
peakiuu (2 ygac.)

OKCNEPUMEHTAIbHBIM TYTEM C MOMOIIBIO KaJOpUMETpa yCTaHaBIMBAETCA
SHTAJIBIIUS PEAKIIUUA HEUTpAIU3AIUU.

JladopaTopHas padora Ned4. Xumuueckasi KuHeTHKa. (2 dac.)

DOKCNEPUMEHTAIIbHO ONPEIENSeTCs CKOPOCTh PEaKlMU M yCTAHABIMBAETCS
3aBUCUMOCTh CKOPOCTH PEaKIUi OT KOHIEHTPALUH PEearrupyroimnx BEIIeCTB U OT
TEMIIEPATYPHI.

JladbopaTopHasi padora NeS. Xumudeckoe paBHoBecue (2 yac.)

PaccmaTpuBaercsi MOJUMHEHHE PABHOBECHBIX cuUcTeM mnpuHiuny Jle-
[Tarenbe.
JladopaTopHas padora Ne6 PaBHoBecre B BOJHBIX PACTBOPAX JIEKTPOJIUTOB. (2
yac.)

N3yuaroTcs COBMEIICHHBIE PABHOBECHS Pa3HBIX THUIIOB B BOJHBIX PACTBOpax
AIEKTPOJIUTOB.

JladbopaTopHasi padora Ne7. XumMudyeckrue HICTOUHUKHU TOKa (2 Jac.)
PaccmaTpuBaroTCs 3JEKTPOXMMUYECKUE TIPOIECChl Ha mpumepe padboThl
raJIbBAaHUYECKUX DJIEMEHTOB KaK XMMHUYECKUX MCTOYHUKOB DJIEKTPUUYECKOTO TOKA.
JladbopaTopHas padora Ne8. Dnexrponus (2 yac.)
PaccmaTpuBaroTcsi mpoliecchl MPEBpAlIEHUsS BJIEKTPUYECKON SHEpPruu B
XUMHUYECKYIO.
JladbopaTopHuas padora Ne9 Koppo3zust metamios (2 yac.)

N3yyatorcs mpoiiecchl KOPPO3WOHHOTO Pa3pyIICHUS METAIOB, a TakKXKe

OCHOBHBIE METO/IbI 3aIIIUTHI METAJJIOB OT KOPPO3UHU.



IpakTuyeckue 3ausatus (18 yac.)
3ansTue 1. OCHOBBI aTOMHO-MOJIEKYJISAPHOTO Y4eHHs. (2 Jac.)
1.OcHOBHBIE TOHSATHS U 3aKOHBI XUMHUU B CBETE€ aTOMHO-MOJIEKYJIIPHOTO YUCHHUSI.
3ansaTue 2. CTtpoenne atoma u nepuoanveckuii 3axkon .. MenneseeBa (2
qac.)
1.OcHOBHBIE TTOJIOKEHHS] KBAHTOBOW MEXaHUKHU, MPUHIIMITBI KBAHTOBAHUS YHEPTUU.
[Topsimok pactipeneneHust 3AeKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMax.
2.B3auMoCBsA3b MEXAY CTPOCHHMEM AaTOMa »JIJIEMEHTA, IOJ0XXEHUEM €ro B
Ilepnognueckon cucreme JI.1. Menneneesa u CBOMCTBaMH JIEMEHTA.
3.MexMOomneKysIpHbIEe B3aUMOIEHCTBUS.
3ansitue 3. OCHOBHbIE TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHMS
XHMHMYECKUX TMpoueccoB (2 4ac.), ¢ HCHOJb30BAHMEM METO0Aa AKTHBHOIO
00y4eHMsl — rPpynIoBas AUCKyccud (2 yac.).
1.OcHOBHBIE = TepMOIMHAMUYECKHE  (YHKIMU  COCTOSHMS:  00O3HA4YECHUE,
(bu3MUeCKil CMBICT, CIOCOOBI pacyera.
2.0OCHOBHbBIE 3aKOHbI TEPMOJAMHAMUKHU: (DOPMYITUPOBKH, MaTEMaTUYECKHUE
BBIPaKEHUS, IPUMEHUMOCTD K Pa3JIMYHbIM CHUCTEMAaM.
3.Kputepun caMONpOM3BOJIBHOTO MPOTEKAaHUS MPOLECCOB B  Pa3IMYHBIX
TEPMOANHAMUYECKUX CUCTEMAX.
3ansatue 4. OCHOBHbIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHHUS
XHMHYECKHUX NMpoueccoB (2 yac.)
1.Cpennsia u HICTUHHAS CKOPOCTH XUMHUUYECKON pPEaKIIHH.
2.DakTophl, BIUAIONIME HA CKOPOCTh TOMOT€HHBIX M T'E€TEPOTCHHBIX XUMHYECKUX
pEAKIIUIA.
3ansaTue 5. Xumnueckoe papHosecue (2 yac.)
l.TepmoguHamMudyeckoe ¢ KHHETHYECKOE yclioBHs paBHoOBecus. (CrocoObl
BBIPAKEHUSI KOHCTAHT XMMUYECKOT0 PAaBHOBECHS M B3aUMOCBS3b MEXK/1Y HUMH.
2.B3auMoCBsI3b KOHCTAHThl XHMMHYECKOTO PABHOBECUSI M CBOOOJHOW HHEPTUU
['u66ca.
3.DakTOophl, BIMSIOINIME HA CABUT XMMHUYECKOro paBHoBecud. [Ipununun Jle-
[TaTenpe.
3anstue 6. CoBMellleHHbIe PABHOBECHSI PAa3HbIX THIIOB B BOJHBIX PACTBOpax
JIEKTPOJHUTOB (2 4ac.), ¢ MCMOJIb30BAHUEM METOJa AKTUBHOIO O0y4YeHHUs1 —
rpynmnoBasi AMcKyccus (2 yaca)
1.OcHOBHBIE BHJIBI HU30JUPOBAHHBIX PABHOBECHI B BOJHBIX PacTBOpax
ANEKTPONUTOB. KOHCTAHTHI paBHOBECHS.
2.CoBMelieHHbIe paBHOBECHs] OfHOrO Tuma. OOImias KOHCTaHTa COBMEIECHHBIX
paBHOBECUI OJIHOTO THUIIA U ONpPEICICHUE HAITPaBJICHUs TIpoliecca.



3.CoBMellleHHbIE paBHOBECHsI pa3HbIX TUNOB. OO0IIas KOHCTaHTa COBMEIIEHHbIX
PABHOBECUI PA3HOI'O TUIIA U ONPEIEIICHUE HAIPABIEHUS IIPOLECCa.

3ansaTue 7. CBoiicTBa pacTBOpPOB (2 4ac.)

l.Knaccupukauust pactBopoB. CrocoObl BBIPAKEHHUS COCTaBa PacTBOPOB.
2.KomuratuBHbl€ CBOMCTBA PACTBOPOB HEANEKTPOJIMUTOB M AIEKTPOIUTOB. MX
IPaKTUYECKOE UCITOIb30BAHUE.

3ansaTne 8. JiekTpoxmMuuyeckue mnpouecchl (4 yac.), ¢ HCHOJb30BAHUEM
METO/Aa AKTHBHOI'0 00y4YeHUs1 — IPYNIoOBasi AMCKyccHus (2 yaca)
1.OnekTpoxumusi Kak Hayka, W3ydaroumias B3auMONPEBPALLIECHUS XHUMHYECKOW M
ANeKTpuYecKo sHepruu. OCHOBHOE YpAaBHEHHME B3aMMOCBS3M XHMHUYECKOW U
ANEKTPUYECKON dHepruu. lIpmHIMNHAIBHOE YCTPOMCTBO JIIEKTPOXMMHUYECKUX
CUCTEM.

2. XAMHUYECKUE UCTOYHUKH TOKA, YCTPOUCTBO, npuHium aeicteus, I C. IIponecc
ANEKTPOJIN3a, ITOCIEN0BATENBHOCTD AIEKTPOAHBIX PEAKIIUHM.

3.Koppo3ust MeTaminoB. Buibl KOppO3UOHHBIX pa3pyLIEHUH, BUIIBI KOPPO3UOHHBIX
CpEXN U TUIIBI KOPPO3HOHHBIX Ipo1eccoB. CKOPOCTh KOPPO3ZUOHHOTO PA3PYILICHUS U
dakTopsl, Biaustonye Ha Hee. CrocoObl 3alTUThl METAJUIOB OT KOPPO3HUHU.

III. YYEBHO-METOAWYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOTBI OB YYAIOIIIUXCS

VY4eOHO-MeToInYeCKOe obecrieueHue CaMOCTOATEIbHON paboThI
oOyyaromuxcss 1Mo AUCHMIUIMHE «XuMuUsi» mpencraBieHo B I[lpunoxenun 1 u
BKJIFOYAET B ce0s:

IUIaH-Tpa UK BBIMOJIHEHUS CAMOCTOSITEIbHOW pabOThl O IUCUUIUIMHE, B TOM
qucie MpUMEpHbIE HOPMBI BPEMEHHU Ha BBHITIOJHEHHUE 110 KaKJOMY 3a/1aHUIO;

XapaKTepUCTUKA 3aJaHUN JJI CaMOCTOSTENBbHOM paboThl O0yYarOmUXCS H
METOJNYECKHE PEKOMEHIALIUU 110 UX BBIIIOJHEHUIO;

TpeOOBaHWSI K  MPEACTAaBIEHUI0O W OQOPMIICHHIO  PE3yIbTaTOB
CaMOCTOSATEILHOMN padOTHI;

KPUTEPUU OLICHKH BHITIOTHEHHS CAMOCTOSTELHONU PaOOTHI.

IV. KOHTPOJIb JOCTUXEHUS IEJEN KYPCA

Koasb! u 3Tansl popMupoBaHus
OueHo4HbIe CpPeACTBA

No | Kontpoampy KOMIIeTeH U i
eMble MOLYJIH - ——
/N | ycuuIuIMHBL TeKy it as

KOHTPOJIb
arrecTaums




ATOMHO-
MOJICKYJISIPHO
€ yueHue

OIIK-2

I1K-7

3HAET: TCOPCTUICCKUE
OCHOBBI COBPEMECHHBIX
MpeJICTaBICHUI O CTPOCHUU
BEILIECTBA M XUMUYECKOM
mporiecce;

OCHOBHBIEC 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUECKHUX
MIPOLIECCOB M CITOCOOBI
pEIICHUS TUTIOBBIX
XUMHWYCCKHUX 3a/1a4 B
00J1aCTH T€OJIOTHH;

cobecenoBanue
(YO-1);

TECT

(TTP-1)

3a4. BOTPOCHI
Ne 1

yMeeT: HCII0JIb30BaTh
3HAHUS OCHOBHBIX 3aKOHOB
Y METOJIOB XUMUH;
IPUMEHSATH 0a30BbIE
XUMHYECKHUE 3HAHUSA U
OCYIIECTBIISATH BEIOOD
ONTUMAIbHOU MOJEIN
XMMHUYECKOT0 IIpoLecca ¢
Y4€TOM pEAIbHOU
IIPAKTUYECKON CUTYyalluu

Pa3HOYPOBHEBHI
¢ 3a7auu U
3aJjaHus

(TTP-11)

THITIOBBIC
3aJaHusd

Ne 1

BJIaJeeT: HaBbIKaMU
paboThI ¢ yueOHOI 1
CIPaBOYHOM JIUTEPATYPO
0 XUMUH;

HABBIKAMU PEIICHHUS
XUMHYECKUX 3a7a4 U
MPUMEHEHUS UX B
npodeccuoHaTbHOM
JesTeIbHOCTH;

nabopaTtopHas
pabota

(IIP-6)

YpoBHHU
OpraHu3aluu
BEIIECTBA

OIIK-2

I1K-7

3HAeT: TEOPETUYECKUE
OCHOBBI COBPEMECHHBIX
MIPEACTABICHUHN O CTPOCHHUH
BCIICCTBA U XUMHUYCCKOM
mporecce;

OCHOBHBIE 3aKOHOMEPHOCTHU
IIPOTEKAHUS XUMHUYECKUX
MIPOIIECCOB U CIIOCOOBI
peuICHr TUITOBBIX
XUMHUYECKHX 3a7a4 B
00J1acTH TeoJIoTuH;

cobecenoBanue
(YO-1);
TECT
(TTP-1)

3a4. BOIIPOCHI
Ne2,3,4,5

yMeeT: HCII0JIb30BaTh
3HAaHUS OCHOBHBIX 3aKOHOB
Y METOJI0B XUMMH;
MIPUMEHSTH 0a30BbIE

KOHCIICKT
(ITP-7);
Pa3HOYPOBHEBBI
€ 3a1a44 U

THUIIOBBIC
3aJaHusg

Nel,2,3,4




XUMHUYECKHUE 3HAHUS U
OCYILIECTBIISATH BBIOOD
ONTUMAJIbLHOW MOJIETN
XMMHYECKOI0 IIpoLecca ¢
YYETOM peaabHOU
IIPaKTUYECKON CUTYyaLUU

3adaHuA
(TIP-11)

BJIaJieeT HaBbIKaMU pabOThI
¢ y4eOHOM M CIIpaBOYHO
JUTEPATYPOU 110 XUMUH;
HaBBbIKAMU PELICHUS
XMMUYECKHX 3a/1a4 U
NPUMEHEHHS UX B
npodeccuoHaTbHOM
JIeSATEIbHOCTH;

nmabopatopHast
pabota
(ITP-6)

3aKOHOMEPHO
CTHU
MIPOTEKAHUs
peakiumn

OIIK-2

I1K-7

3HaeT: TEOPETUYECKUE
OCHOBBI COBPEMEHHBIX
IIPEACTABICHUN O CTPOCHUH
BEIIECTBA U XUMUYECKOM
npolecce;

OCHOBHBIE 3aKOHOMEPHOCTH
MPOTCKAHUA XUMHUYCCKUX
MIPOLIECCOB M CITOCOOBI
pEIIeHUs TUTIOBBIX
XUMHUYECKHX 33124 B
00J1aCTH T€OJIOTHH;

cobecenoBanue
(YO-1);
TeCT
(ITP-1)

3a4. BOIPOCHI
Ne6,7,8

yMeeT: HCII0JIb30BaTh
3HAaHHS OCHOBHBIX 3aKOHOB
Y METOJIOB XUMUU;
NPUMEHSTH 0a30BbIE
XUMHUYECKHUE 3HAHUS U
OCYILECTBIISATH BBIOOD
ONTHUMAaJILHON MOJEIIN
XUMHYECKOT0 MpoLecca C
Y4E€TOM peabHOU
IIPAKTUYECKON CUTYyalluu

TeCT
(ITP-1);
pa3HOYPOBHEBBI
¢ 3a7auu U
3alaHus
(TTP-11)

THUIIOBBIC
3aJJaHusg

Ne 6

BJIaJleeT: HaBbIKaMU
paboThI ¢ yueOHOW 1
CIIPaBOYHOU JIUTEPATYPOU
110 XUMUH;

HABBIKAMU PELICHUS
XUMHMUYECKUX 3a7a4 U
IIPUMEHEHHUS UX B
npodeccruoHaIbHON
JIeSATENbHOCTH;

nabopatopHast
pabora
(TTP-6)

XUMHYECKUE

OIIK-2

3HAET: TCOPETUYECKHUE

cobecenoBaHne

3a4. BOIIPOCHL




CHCTEMBI IIK-7 OCHOBBI COBPEMEHHBIX (YO-1); Ne 5,9, 10,
MPEICTABIEHUN O CTPOCHUU TECT 11,12
BEILECTBA U XUMUYECKOM (ITP-1)
mpolecce;

OCHOBHbIE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX
MPOIIECCOB U CLIOCOOBI
peleHus TUIIOBBIX
XUMHUUYECKHX 33724 B
00J1aCTH T€OJIOTHH;
yMeeT: HCII0JIb30BaTh KOHCTIEKT TUTIOBBIE
3HaHUSI OCHOBHBIX 3aKOHOB (ITP-7); 3a/1aHus
¥ METOJIOB XUMHU; pa3HOYPOBHEBHI
MPUMEHSTh 0a30BbIC € 3a7a4i U Ne 5,7
XMUMUYECKHE 3HAHUS U 3aJaHus
OCYIIECTBIISATH BEIOOD (ITP-11)
ONTUMaJIbHOU MOJEIN
XUMHUYECKOT0 MpoLecca C
Y4E€TOM pealbHOU
MPAaKTUYECKON CUTyalluu
BJIajieeT: HaBbIKaMH nabopaTopHas
paboThI ¢ yueOHOI 1 pabota
CIIPAaBOYHOMN JIUTEPATYPOU (ITP-6)
0 XUMHUH,
HaBBIKAMU PELICHUS
XUMHYECKUX 3a7a4 U
MIPUMEHEHUS UX B
npodeccuoHaTbHOM
JeSITENbHOCTH;
3HAeT: TEOPETUYECKUE co0OeceZl0BaHME | 3a4. BOIIPOCHI
OCHOBBI COBPEMEHHBIX (YO-1); Ne 13, 14, 15,
IIPEACTABICHUN O CTPOCHUH TECT 16, 17
BEILECTBA U XUMUYECKOM (ITP-1)
mporecce;
OCHOBHBIE 3aKOHOMEPHOCTHU

DNeKTpoxuMH | O[IK.p | MPOTEKAHHs XHMIYECKHUX

JeCKHe IPOLECCOB U CIIOCOOBI

CUCTEMBI IIK-7 | penieHus: TUIIOBBIX
XUMHUYECKHX 33724 B
00JIaCTH TE0JIO0THH;
yMeeT: UCII0JIb30BaTh Pa3sHOYPOBHEBBI THUIOBBIE
3HAHUS OCHOBHBIX 3aKOHOB € 33/1a4u U 3a/laHus
Y METOJIOB XUMUU; 3a/laHus
IPUMEHSTH 0a30BbIE (IIP-11) Ne8,9

XUMHNYCCKUEC 3HAHUA U




OCYIIECTBIISITH BBIOOP
ONTUMAIBHON MOJEIHN
XUMHUYECKOI0 MpoIiecca C
Y4YETOM peaabHOU
MPAKTUYECKON CUTYyaIuu

BJIaJleeT: HaBbIKAMU nabopaTopHast
paboTHI ¢ y4eOHOM U pabota
CIIPaBOYHOM JIUTEPATYPOU (ITP-6)

10 XHMUHU;

HABBIKAMU PEIICHUS
XHUMUYECKHX 3a/1a4 U
NPUMEHEHHS UX B
npodeccuoHaTbHOM
NCATCIBbHOCTHU

TuroBble KOHTPOJIBHBIE 3a1aHUS, METOAUYECKUE MATEPUATIbL, OMPEACIAIOIINE
OpOLENypbl OLICHUBAaHUS 3HAaHUM, YMEHUH MW HABBIKOB M (WJIM) OIbITA
JESITEIbHOCTH, a TaK)K€ KPUTEPUH U IIOKa3aTesid, HEOOXOAMMBbIE ISl OLCHKHU
3HaHWI, YMEHWH, HAaBBIKOB M XapaKTEpHU3YIOIIUME 3Tanbl (POPMHUPOBAHUSA
KOMIIETEHIMA B IPOLECCE  OCBOGHHUA  OOpa30BATEIbHOW  MpOrpammbl,
npeacTasieHbl B [Ipunoxenun 2.




V. CIUCOK YUYEBHOM JIUTEPATYPHI U UTHOOPMAIIMOHHO-
METO/INYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI

OcHoBHas JquTEeparypa
1. TI'munka, H.JIL. OO6mas xumus: ydeOHoe mnocoOue il HEXUMHUYECKHX
cnequanbHocted By3oB/ H.JL. TI'muuka. — M.: KuaoPyc, 2012. — 749c.

http://lib.dvfu.ru:8080/lib/item?1d=chamo:667020&theme=FEFU
2. I'munka, H.JI. 3agaun u ynpakHeHus 1o oOleld XuMuu: yueOHoe mocooue st

HeXHUMHUYeCcKuX crnernuanbHocter By3os/ H.JI. I'munka; mox pen. B.A. PabunoBuya,
X.M. Py6unoii. — M.: KnoPyc, 2014. — 240c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:729121 &theme=FEFU

3. O6mas xumusi. Teopus u 3amaun / H.B. Koposun, H.B. Kynemos, O.H.
l'onwapyk, B.K. KampbimoBa. —  CII06.: Jlawp, 2014.— 491 c.
http://e.lanbook.com/books/element.php?pll id=51723

JlonoiHUTEIbHAS JIUTEpaTypa
1. Vrai, S.A. O6mias u HeopraHudeckas XuMusi: yaeOHuK it By3oB/ S1.A. Yrai. -
M.: Bricmag mkoia, 2007. — 527 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:353896 &theme=FEFU
2. Bonbxun, B.B. O6mas xumus. CroenuanbHbIi Kypc: y4eOHOE mocoOue ist

BY30B B oOiactu TexHUKH U TexHojoruu/ B.B. Boasxun. — CII6.: Jlans, 2008. —
440c. http:/lib.dvfu.ru:8080/lib/item?id=chamo:281661 &theme=FEFU

3. Bonbxun, B.B. O0miast xumusi. M30panHble r1aBbl: yueOHOE TOcoOUe sl BYy30B
B oOyacth TeXHUKHU U TexHoiornu/ B.B. Bompxun. — CII6.: Jlans, 2008. — 378c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU

4. I'enppman, M.U. Xumus / M.U. T'enspman, B.I1. FOctpatoB. — CII6.: Jlans,
2008.— 472 c. http://e.lanbook.com/books/element.php?pll _1d=4030

5. Axmero, H.C. OOmas u neopranndeckas xumusi / H.C. Axmeros. — CIIO.:
Jlansb, 2014.— 744 c. http://e.lanbook.com/books/element.php?pll _id=50684

6. Kparkuii cipaBounuk ¢pusuko-xumuueckux Benuuud /Ilon pen. Panens A.A. u
[TonomapeBoii A.M. — CII06.: CnenuansHas mauTepaTypa,1999. — 232c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:363942 &theme=FEFU

Ilepeyens pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHUKAIIMOHHOM CETH
«AHTEpHET»

1. http://e.lanbook.com/


http://lib.dvfu.ru:8080/lib/item?id=chamo:667020&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:729121&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=51723
http://lib.dvfu.ru:8080/lib/item?id=chamo:353896&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281661&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=4030
http://e.lanbook.com/books/element.php?pl1_id=50684
https://lib.dvfu.ru:8443/lib/item?id=chamo:363942&theme=FEFU

2. http://www.studentlibrary.ru/

3. http://znanium.com/

+ http://www.nelbook.ru/

5. 0aza JTAHHBIX 0 BEIIECTBAX U 170 CBOMCTBax

http://www.chemspider.com/

6. 0asza JIAHHBIX 0 BEIIECTBAX u 1504 CBOMCTBAX
http://pubchem.ncbi.nlm.nih.gov/

7. IMOUCKOBAA CUCTEMA IICUATHBIX MATCPHUAJTIOB httD://WWW.SCODUS.COI’l’l

VI. METOAUYECKHE YKA3AHUSA 1O OCBOEHUIO
JAUCHUIIJINHBI

OCHOBHOM BHUJ JAEATEIBHOCTU CTYJIEHTOB — CAaMOCTOATEIbHas paboTa Haj
yueOHbIM MarepuanoM. OHa ciaraercss U3 CIEIYIOIIMX 3JIEMEHTOB: U3Yy4EHHE
MaTepHajia Mo y4eOHMKaM M y4eOHbIM MOCOOMSIM, BBIIIOJIHEHHE J1A0OPATOPHOIrO
IPAKTUKYMA; BBINIOJHEHUE WHJMBUAYAIbHBIX 3aJaHUM; IIOCEIICHUE JIEKLUH,
KOHCYJIbTalIMiA; c/laya 3a4yeTa 1o Kypcy.

1. H3yuaTp KypC XUMHUM PEKOMEHIYETCS IO TeMaM, IPEIBAPUTEIBHO
O3HAaKOMUBILKCH C COJAEPKaHUEM KaXKIOW M3 HUX MO MporpaMmme (pacrojioKeHHe
MaTepHalla Kypca B IporpaMMe HE BCEr/a COBMNAJAET C PACIOJIOKEHHEM €ro B
y4eOHHKE).

JlekuMOHHBIE 3aHATUS MPEJHA3HAYEHBbI I OOCYXKIEHUS HamOoJee BaKHBIX
TEM, BBI3BIBAIOIIMX 3aTPYAHEHHUs] NPU CAMOCTOATEIBHOM H3yYE€HUHU Y4eOHOIo
mateprasia. OHHM TOMOTalOT HAMETUTh IUIAH CaMOCTOATEIBHOTO HW3Yy4YEHUs
JTUCHUTUIMHBI, OINPESIAOT TEMBl, Ha KOTOpPbIE HEOOXOJMMO OOpaTHTh 0C000€
BHUMaHHe. [IpopaboTky nekuuii, O€3yClIOBHO, HEOOXOIMMO COBMEIATh C
U3YYEHHEM TEOPETUUYECKOro Marepuaja Mo y4eOHMKaM M Y4eOHBIM IMOCOOUSIM.
YToOb! J1ydllle 3allOMHUTh U YCBOUTbH M3y4aeMblii MaTepHall, CIEAYeT COCTaBIATh
KpaTKU KOHCHEKT, CoepKauuil (popMyIUpOBKHA 3aKOHOB U OCHOBHBIX HOHSATHIA
XUMHH, 3HAYCHHMS] HOBBIX HE3HAKOMBIX TEPMHUHOB U Ha3BaHUU, (GOpPMYIbl U
ypaBHEHUS peakluid, MaTeMaTUYEeCKUE 3aBUCUMOCTH M UX BBIBOABI U T.1. Ecnu
€CThb BO3MOXXHOCTh CHCTEMAaTH3UPOBATh MaTepuall, COCTaBbTE I'pa(UKHU, CXEMBI,
Tabnuipl. OHUM 3HAYUTEIBHO OOJIErYaroT 3allOMUHAHUE M YMEHBIIAIOT 00bEM
KOHCIIEKTHpyeMoro martepuana. KpaTkuii KOHCIEKT Kypca OyneT MOjie3eH IMpu
NOBTOPEHUHU MaTepuaia B IEPUOJ MOATOTOBKH K 3a4ETY.

2. Ilepen nNpakTUYECKUM 3aHATUEM CIEAYET H3YYUTh KOHCHEKT JEKLIHUU U
PEKOMEHJIOBaHHYIO TperojaBaTeieM JIUTeparypy, oOpaimias BHHMAaHHE Ha
IPAKTUYECKOE IPUMEHEHHE TEOPMM M Ha METOAMKY pELICHUs THIIOBBIX
oOy4Jaromux 3ajay 1Mo COOTBETCTBYIOLIMM pa3jeiiaM u3ydaemoul Tembl. Pemienue
3aja4 — JIy4IIMM croco0 NMPOYHOrO YCBOEHMS W 3aKPEIUICHUS TEOPETHYECKOIo


http://www.nelbook.ru/
http://www.chemspider.com/
http://pubchem.ncbi.nlm.nih.gov/
http://www.scopus.com/

MaTeprasia. Ha mpakTHueckoM 3aHSATHU TJAaBHOE — YSACHHUTH CBSI3b PEIIacMbIX
3a71a9 ¢ TCOPETUYCCKUMH TIOJIOKEHUAMH. [Ipu pemeHun npeaiokeHHON 3amadn
HY>KHO CTPEMHTHCS HE TOJIBKO MOJYYHTh MPABWILHBINA OTBET, HO U YCBOWTH OOIIIHIMA
METONl perieHus MmoAoOHBIX 3amad. JIJis BeJAeHWS 3amucell Ha TPaKTUIECKUX
3aHATUAX OOBIYHO 3aBOJIST OTJICIBHYIO TETPAlb.

[Ipu BBITTOIHEHMHM WHAWBUAYAJIBbHBIX 3a/IaHWHA, PEIICHUE 3a7ad M OTBETHI HA
TEOPETUYCCKHE BOMNPOCHI JOJDKHBI OBITH KOPOTKO, HO YETKO OOOCHOBAHBI, 3a
UCKIIFOYEHUEM TeX CJIydaeB, KOrja II0 CaMOMY CYIIECTBY BOIpoca Takas
MOTHBHUPOBKA HE TpeOyeTcs, HampuMep, Korja HYKHO COCTaBUTH JJEKTPOHHYIO
dbopmyiy, HarKMCcaTh YpaBHEHUE PEAKIIMH H T.11.

[Ipu BBINOJIHEHUU MUCHMEHHBIX pabOT HEOOXOAUMO COONIOATh CIEAYIOIINE
paBuia;

- paboTy cieayeT BBIMOJHATh AaKKypaTHO, OCTaBJsAs IOJNS IS 3aMEYaHUM
PEIEH3EHTA;

- YCJIOBHS 3a/1a4 CBOCTO BapHUaHTa MEPEMUCHIBATD IMOJTHOCTHIO;

- TpH PEIICHWU IJIsi BCEX IONYYCHHBIX YHCJIOBBIX 3HAYCHHWHA JOJKHA OBITH
IIPUBEJICHA UX PA3MEPHOCTH;

- MOAPOOHO M3IIOKHUTH X0/ PEIICHHUS C MaTEMaTHIECKUMHU TIPEOOPa30BaHUSIMH;

- ACTIONBb3yeMBbIC (POPMYIIBI JOKHBI COMPOBOKIATHCS TOSICHCHUSIMHU.

Ecau pabGora He 3auTeHa, €€ HAJAO0 BBIINOJIHUTH IOBTOPHO C YYETOM
3aMEUaHW TperojaBaTelss W TPEICTABUTh BMECTE C NpPEIbIAyIied paboTou;
WCIIPABJICHUsI CJICIyeT BBITIONHATH B KOHIIE paOOThl, a HE B PEIECH3UPOBAHHOM
TEKCTE.

3. Llenpro nmaGopaTopHBIX PadOT MO JUCHMIUIMHE SBIISIETCS CO3HATEIIBHOE H
TyOOKO€ YCBOGHHE BaXKHEWIHX TOJIOKEHUM TporpaMMbl Kypca OOIeld XUMUH,
NpUOOPETCHNE HABBIKOB OOpAIEHUsS C XUMHUYECKOH IOCY/IOH, peareHTamMu u
MPOBECHUS OMNPEJCICHHBIX XHMHYECKUX HCCIICIOBAaHUN TpH COOJIOJACHUHN
TpeOOBaHMUI TEXHUKW OE30MACHOCTH, BBHITIOJHEHUS PAcUETOB 1O NMPHUBEACHHBIM B
METOAMYECKOM YKa3aHUU YpPaBHCHHUSAM M HaMKMCAHUS YPaBHECHUN XHMHYECKHX
pEaAKIUNA.

[Ipu moaroToBKE K JTa00OpaTOPHBIM 3aHATHUSM CTYICHT JTOJKEH:

- U3YYHUTh TEOPHIO 110 TEME JTa00paTOPHON PadOThI, UCTIOIB3Ys KOHCIICKT JICKITUH 1
PEKOMEHIYEeMYIO TIUTepaTypy;

- TIOJIYYHUTh JOITYCK K paboTe B Ja00OpaTOpPHUH, 03HAKOMHUBIIHUCH ¢ HHCTPYKIIMEH IO
TEXHUKE 0€301acHOCTH Ha Kadeape;

- O3HAKOMHTBLCS C KOHTPOJBHBIMH BOIPOCAMH K Ja0OpaTOpHO paboTe M OBITh
TOTOBBIM OTBETHTh Ha HUX BO BPEMS JIONYCKA K BHITIOJIHEHUIO Pa0OTHI;

- COCTaBUTb IIJIaH BBIMOJTHEHUS OTIBITOB C YUETOM NPABWII TEXHUKH 0€30MMaCHOCTH;



- 0pOpMHUTH OTYET O BBIMOJHEHHOW padore (OTYeT BBIMOJHACTCS OTJIEIBHO I10
KXol JabopaTtopHoil pabore. B ordere, Kak mpaBWiIO, JOKHBI OBITH
CJIeIYIOLIUE pa3/aesbl:

1. Llenp BbIOMHEHUS PAOOTHI

2. Kparkasi TeopeTudeckas 4acTh

3. DKcriepuMeHTalbHAas YacTh

4. Heobxoaumbie pacy€Thl, ypaBHEHUS peaKIuit

5. BeiBoibI);
- 3al[UTUTh UTOTU PAOOTHI.

4. Ecnu y cTyJaeHTa BO3HHMKAIOT 3aTPYAHEHHs MPU HM3YyYEHUU Kypca CIeqyeT
oOpamaThcsi 3a KOHCYJIbTAIMEN K BEAYIIEMY MPEnoaaBaTeto.

5. K cpaue 3ayera [OMyCKAalOTCS CTYAEHTHI, KOTOpbIE BBINOJIHUIU
UHAWBUYyalbHbIE 3aJaHUsl 10 OCHOBHBIM pa3zfeliaM Kypca, BBIIOJHWIN U
3aIATHIIN OTYETHI 110 JIA0OPATOPHOMY PAKTUKYMY.

VII. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCIUIIINHBI

1. Cnenuanu3upoBaHHbIE JIa0OpaTOPUM IO XUMHUH, OCHAIIEHHBIE CUCTEMOM
BEHTWJISIIINY, JTa0OpAaTOpPHOU MeOENbl0 U MpUOOpaMu, HEOOXOAUMBIMH JIJIs
BBITIOJTHEH U JTaO0OpaTOPHBIX PadoT.

2. HaGopsl MarepuaqoB U pPEAKTUBOB HEOOXOJUMBIX JJISl BBINOTHEHUS
1abopaTopHBIX paboT.

3. JlabopaTopHasi mocyja s TPOBEIEHHUS OMbBITOB: pa3jIMyHbIE MPOOUPKH,
KOJIOBI, MUIIETKHA aHAJIUTHYECKHE, OIOPETKH U T.JI.



[Tpunoxenue 1

MUHHUCTEPCTBO HAYKH 1 BBICIIIEI'O OBPA3OBAHMA POCCUMCKOM ®EIEPAITUM
denepabHOE TOCYIApCTBEHHOE AaBTOHOMHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICILIETO 00pa30BaHHs

«/laIbHEeBOCTOYHBIN (peiepaIbLHbIN YHUBEPCUTED)
(ABDY)

IKOJIA ECTECTBEHHbBIX HAYK

YYEBHO-METO/IMYECKOE OBECITEYEHUE CAMOCTOSTEJBbHON
PABOTBI OBYYAIOIINXCA
MO JUCHHUIUINHE « XHUMMS»
Hanpasaenne noarorosku 05.03.01 I'eostorus

[Ipoduns «I'eomorusi»

DopMa IOATOTOBKHU OYHAS

BaaauBocTok
2019



H.]IaH-rpa(l)mc BBINIOJIHEHHUSI CAMOCTOATEJIHLHOM paﬁoTbl 0o AMCIMIIJINHE

«XUMHD»
IIpumepnsbie
Nen/m | Jlara/cpokn Buj camocrosiTe1bHOM HOPMBI Dopmbl
BBINOJIHEHU S padoTbI BpeMeHH Ha KOHTPOJIsI
BbINIOJIHEHHE
1 2-3 nepens NunuBuayansHOE JOMAIIHEE 2 4ac. YCTHBIN OIIPOC
3ajanue 1o teme «OCHOBHbIE (YO-1),
MOHSTHUS U 3aKOHBI XUMHU) MACbMEHHAs
pabora (IIP-11)

2 4-6 Henensa CocraBiieHre KOHCIIEKTA 10 2 4ac. KOHCIIEKT
Teme «XUMHUYECKas CBSA3b» (ITP-7)

3 7-9 nenens NuauBuayanbHOE JOMaIIHEe 6 gac. MUChMEHHAs

3amanue no teme «OCHOBHbBIE pabota
TEPMOJAVMHAMUYECKHE U (ITP-11)
KHHETHYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKHUX
peaxuuii»

4 10-11 aenens N3yuenune HOBOM TEMBI 2 4ac. KOHCIIEKT
«KonnuraTuBHele CBOICTBA (ITP-7),
pPacTBOPOB» U COCTaBJICHHE YCTHBII O0npoc

KOHCIIEKTa (YO-1)
5 12-15uenens NunuBuayansHOE JOMAIIHEE 3 yac. MACbMEHHAS
3aanue no teme «PacTBopbi» pabota
(ITP-11)
6 16-18 Henena NunuBunyanbHOE JOMaIHEE 3 gac. cobecenoBaHue
3aJIaHHE 110 TEME (YO-1)
«INEKTPOXUMUUYECKHE WIn
MPOLIECCHI» MUCbMEHHAs
pabora (ITP-11)

7 1-18 nenens [ToaroroBka K mMpakTHYECKUM 18 4ac. YCTHBIN OIIPOC

3aHATUSAM (2 akan. yac Ha (YO-1),
OJTHO MMCbMEHHAas

MPAKTHYECKOe pabota

3aHSTHE) (ITP-11)

8 1-18 nenensa IToaroroBka k 1abopaTOpHOiA 18 gac. YCTHBIN OIIPOC

pabote (2 akan. yac Ha (VO-1),
KOKIYIO OTYET 110
1abopaTopHyIO | J1abopaTOpHOI

paboty)

pabote (ITP-6)




XapakTepuCcTHKA 3aJaHUH VIS CAMOCTOATEILHON Pad0oThI 00y4aoUuxXcs: 1
MeTOAMYeCKHe PEKOMEHIANMH 110 MX BBINOJIHEHHUIO

1. CocraBneHue KOHCIIEKTa MO TeMaM «XHMHYeCKas CB3bY, «KomuratuBHbIC
CBOWCTBA PaCTBOPOB.

AJITOPUTM COCTABJIEHUS] KOHCIIEKTA

— BHHMATEIBHO IPOYUTANTE TEKCT;

— OTMEThTE HOBBIC CIIOBA, MMEHA, JIaThl; YTOYHUTE 3HAUYCHHUE HETIOHATHBIX
CJIOB;

— MnpousBeauTe O00pabOTKYy Marepualia: BBIIEIUTE TIJIABHBIE  MBICIIH,
OTIpe/IeIeHHs TIOHSITH, BBIBOJIBI;

— COCTaBbTE IUJIaH, 3alUIIMTE KIIOYEBbIE CJIOBa, MOXHO 3a(UKCUPOBATH
TJIaBHBIC MBICITH B BUIE CXEM;

— TIpU TIOBTOPHOM UTEHHWU TEKCTa OOpaTWTe BHUMAaHWE HA B3aMMOCBS3b
IJIaBHBIX MBICIIEH, Ha CIIOCOOBI UX JI0Ka3aTelIbCTBA;

— 3alKMcH CTapaliTecb BECTH CBOMMH CIIOBaMH, HE IIEPENHCHIBAsl TEKCT;
CTPEMHTECHh K KPATKOCTH;

— B KOHCIEKTE MOXXHO HCIOJNb30BaTh cokpamnieHusi. OcoOeHHO ynoOHbBI
OIMOPHBIE CUTHAJIBI, KOTOPBIE JIETKO 3alIOMUHAIOTCS;

— 3alUCh JOJIKHA OBITh KOMIIAKTHOM (3aHUMAaTh Majo MECTa) U B TO XKe
BpeMsi CTPYKTYpUpoBaHHOM. CIUIOIIHOM TEKCT IJIOXO BOCIHPUHUMAETCA U
3anomuHaetrcsa. [loaToMy OTCTymbl, TpoOenbl, Hymepalus, BbIJICICHUE
IJIABHOTO TOJYEPKUBAHUEM, PAMKOW WM APYTMM I[BETOM CENIal0T Balll
KOHCIEKT 0oJiee yI00HBIM JIJIsl TOCIEAYIOIIE paboThl;

- 3aKOHYMB KOHCIIEKTUPOBAHHUE, IPOUMUTANTE TEKCT €lle pa3, Ipu
HEO0OXOIUMOCTH J10pabOTalTe KOHCIICKT;

- HOHpO6YﬁTe IO KOHCIICKTY BOCCTAHOBUTH B ITAMATHU H3y‘l€HHBIﬁ Martcpuail.

2. BpinosHeHUE UHAMBHUIYAIBHBIX JTOMAIIHUX 3aaHui 10 TeMaM «OCHOBHBIE
HNOHATUSL W 3aKOHBl XUMHUN», «OCHOBHBIE TEPMOJIWHAMHUYECKHE U
KMHETHUYECKHE 3aKOHOMEPHOCTH IIPOTEKAaHUS XHUMHYECKUX pPEaKIHii»,
«PacTBOpBI», «IIEKTPOXUMHUUECKHE MPOLECCHI».

«OCHOBHBI€ ITOHATHUS U 3aKOHBI XUMUM
1. OmnpenenuTe MOJSPHYIO MacCy 3KBUBAJCHTA CJIEAYIOUIMX BELIECTB: a)
CEpHOM KHCIIOTBHI; O) KaiblMg; B) THApokcuaa Kaneuusa. [lpuBenure
COOTBETCTBYIOILME YPAaBHEHUS PEAKLIUH.
2. Omnpexnenure MOJISIpHBINA 00BEM SKBUBaJieHTa Bogopoaa npu 900 MM. pT.cT. U
300" C.



3. Ompenenure MacCcy OKCHJIa KPEMHUS, KOTOPBIA PacTBOPUTCS B PacTBOpE,
coaepsxkarieM 500 T ruapoOKCUIa Kaausl.

«OCHOBHBIE TEPMOJMHAMHYECKHE U KHHETUYECKUE 3aKOHOMEPHOCTH
IIPOTEKAHUS XUMUUECKUX PEaKLIH»

JInst IpeiioKEHHON peakliuy OTBETHTE Ha CIEAYIOLINE BOIPOCHI:
- 9K30- WM DHAOTEPMHUYECKON SBISAETCA JaHHAs pPEaKUWs; OIpPEAEIINTe
TeroBor 3 ekt oOpazoBanus 1 Kr J1000ro U3 NPOAYKTOB PEAKLUU B TaHHOM
poLecce;
- KaK MEHSIETCA CTENEeHb OeCopsiiKa B X0/I€ peaKIuu;
- BO3MOXKHA JIM JaHHas peakiusl B U30JIMPOBAHHON CHCTEME MPU CTAHIAPTHBIX
YCIIOBUSX;
- BO3MOYKHA JIM JIaHHAs PEeaKUusl B OTKPBITOM CUCTEME IIPU 25°C u 1000 K. IIpn
KaKo TemIiepaType BblAeNIsIeTcs 0O0Jblle SHEPTUY;
- Kakod (¢aktop (PHTPONUIHBIM WIM DSHTAIBNUIHBIA) CIOCOOCTBYET
IPOTEKAHUIO IIPOLIECCa;
- 3aIUIINTE BBIPAKCHUSA KUHETHYECKOW M TEPMOIMHAMHUYECKON Kpamuoscouss
NOKaXXUTE B3aUMOCBSI3b MEXAY HUMHU;
- paccuMTanTe YUCa0BOe 3HaUEHUE Kpapuopecus IPH TEMIIEPATYPE 25°C u 1000 K.
[Ipu xakoii TeMiiepaType MOJIHOTa IPOTEKAHUS PEAKIIMH BHIIIIE;
- YKQKUATE ONTHUMAJbHBIE YCIOBUS MPOTEKAHUS PEAKLMH, UCIOIb3YSl IPUHLMII
Jle Hlarense (ycnmoBusi, MPU KOTOPHIX PAaBHOBECHE CMEIIAETCS B MPSIMOM
HAIpPABJICHUH ).

He 3a0yapTe ypaBHATH NPEASIOKEHHYIO PEAKIIMIO.

PbS (1) + Oz (y = PbO () + SO, ¢

AH006P, kJlx/mMomep - 100,42 0 -219,28 -296,9
AGY, kJI>x/MOb -98,77 0 -189,1 -300,21

«PacTBOpBI»

1. PaccuuTaiite MOJISIpHYIO KOHIIEHTpauuto 2% - HOro mo Macce pacTBopa
xjnopuna nukens. [morHocts pacteopa 1,055 r/em’.

2. CKObKO TpamMMOB caxapo3bl Hajo pactBopuTh B 100 T BObI, 4TOOBI
TOBBICUTD TeMIepaTypy Kurenns Ha 1°C?

3. Paccuuraiite pH cnenyromux pactopos: a) 0,03M HBr; 6) 0,1 N H,Se; B)
0,0008 M CuCl,.

4. Onpenenure npu kakod koHueHtpauun KOH B pacTBOpe KOHLEHTparus
ronoB xenesa (II) 6yzer pasua 1-10°. K, (Fe(OH),) = 1-10™"



«INEKTPOXUMUYECKHUE TTPOIIECCHI

1. CocTaBuTh CXE€MBI JIByX rajdbBAHUYECKUX AJIEMEHTOB, B OJJHOM U3 KOTOPBIX
AQHOJOM CIIYKHUJ OBl KEJIE3HBIM DJIEKTPOJl, a B JIPYrOM JJIEMEHTE OH SBIISETCS
katonoM. Berumcaute DJ[C 3THUX 3JIEMEHTOB MNpU KOHIEHTPAIMAX KaTOIHBIX
anekTponuToB 0,1 Moib/1, a aHOMHBIX AMeKTpoiauToB 0,001 Moms/m.

2. Ilpu »onekTponausze BOJHOrO pacTBOpa cyibdara Kajlusg Ha Karoje
BbIIENUIOCH 224 1 ra3a. PaccunTtaTh Bpems 3JeKTpoJin3a, €Clu CHUja TOKa ObLia
paBHa 5 A. IIpuBecTu NoNIHYIO CXe€MY 3JIEKTpoin3a. Paccuutarh Maccy BellECTBa,
BBIJICIIUBIIICTOCS Ha aHOJIC.

3. IlpuBecTH CcXe€Mbl TaJlbBaHUYECKHUX DJIEMEHTOB, BO3HUKAIOUIUX IPHU
HAPYIICHUU LETOCTHOCTH KEJIE3HOT0 U3/AeIHUsl, TOKPHITOrO HUKEIEM, PE3YIhTaTOM
paboThl KOTOPBIX SIBJISIETCS IPOIECC KOPPO3WHU: a) BO BIAKHOM BO31yXe; 0) B
KuCiou cpeze. [IpuBecTn ypaBHEHMS MPOLIECCOB U YKa3aTh MPOAYKThI KOPPO3HUHU.

[lepen mnpakTUYECKUM 3aHITHEM CIEAYET HW3YYUTh KOHCHEKT JICKIUU H
PEKOMEHJIOBAaHHYIO TIpernojaBareieM JIUTepaTypy, oOpaiias BHUMaHHE Ha
NPAKTUYECKOE TMPUMEHEHHE TEOPUHM M Ha METOAMKY pEHIEHUS THUIIOBBIX
0o0yyJarommx 3a7a4 Mo COOTBETCTBYIOIIUM pa3jiesiaM U3y4aeMOU TEMBI.

[Ipu BbITTONTHEHNM WHAMBUAYATBHBIX 3aJIaHWAN, PEIICHUE 3a/Jad U OTBETHl HA
TEOPETUYECKHE BOIPOCHl JOJKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAaHBI, 3a
UCKIIIOYEHUEM TeX CJIy4aeB, KOrja IO CaMOMYy CYIIECTBY BOIpoOca Takas
MOTHBHUPOBKA HE TpeOyeTcs, Hampumep, Korja HY>KHO COCTaBUTH AJIEKTPOHHYIO
dbopmyiy, HanKMcaTh YpaBHEHUE PEAKIIMM U T.1I.

[lepen BbIMOTHEHNEM J1A0OPATOPHBIX PAOOT HEOOXOUMO MPOUTH MHCTPYKTAXK
10 TEXHHKE 0€30MacCHOCTU M PACIUCAThCS B COOTBETCTBYIOINIEM KypHaje. ToJbKO
MOCJIE ATOTO 3HAKOMHUTCS C TOPSAKOM BBIMOJHEHUS J1ab0paTopHON paboTHI,
TOTOBUTCA K TIPOBEICHUIO OKCIEpUMEHTAa. B Xone BbIMOIHEHUS paldoThI
BHUMATEIHHO HAOJI0/IaTh 32 U3BMEHEHUSMHU B CHUCTEME, IPOBOJAUTH U3MEPEHHUS, U
3anuchiBaTh HaOmMtofeHus. Ecim Tpebyercs, 3amuchiBaTh YpaBHEHUS PEAKIINM,
nenath pacuerbl. [lo pesynbratam »SKCIEepuUMEHTa JenaTh BBIBOABL. I[locie
BBITIOJTHEHUS 1a00paTOPHON pabOTHI CTYIEHT OPOPMIISIET OTYET, OTJAET OTYET 1O
nabopatopHoil paboTe Ha TpoBepKy mpenogaBarento. OTYET BBIMOIHACTCS
OTZENbHO MO Ka)XXJ0il j1abopatopHoil pabote. B oTuere, kak mpaBUIIO, JOJKHBI
OBITH CIIEAYIONINE PA3JICIIbI:

1. Ilenb BbITOIHEHUS PAaOOTHI.

2. Kparkasi TeopeTrudeckast 4acTh.

3. DKcepUMeHTaIbHAs YacCTh.

4. HeoOxoaumble pacy€Thl, ypaBHEHUS peaKIUi.

5. BeIBOJBIL.



TpeboBanus k npeacTaBjaeHnuI0 U 0GOPMJIEHHIO Pe3yJIbTATOB
CaAaMOCTOSITEIbHOM padoThI

[Ipu BBITIOJIHEHUN MUCBMEHHBIX pabOT HEOOXOAMMO COOJTIOATh CIICYIOIINE
npaBuia;

- paboTy cieayeT BBINOJHATh AaKKypaTHO, OCTaBJsAs IOJNS IS 3aMEYaHUM
PELICH3EHTa;

- YCJIOBHMS 3a7]ay CBOETO BapHaHTa MEPENUChIBaTh MOJHOCTHIO;

- TIpU PEUICHWM JUIS BCEX IMMOJYYCHHBIX YMCIOBBIX 3HAYCHMM JOJDKHA OBITh
PUBEJIEHA UX PA3MEPHOCT;

- MOJPOOHO M3JIOKHUTh XOJ1 PEIICHUS C MAaTEMaTUUYECKUMHU MPEOOPa30BaAHUSIMU,

- UCTIOJIb3yeMbIe ()OPMYJIbI JOJKHBI COMPOBOXKIATHCS MOSICHEHUSIMHU.

Ecou pabGora He 3auTeHa, €€ HAJAO0 BBIINOJIHUTH IOBTOPHO C YYETOM
3aMeYaHuW TpernojaBaTeiss W TPEACTaBUTh BMECTE C MpEabIAylied paboTol;
UCIIPABIICHUSI CIIETYyET BBIMOJHITHL B KOHIIE pa0OThl, & HE B PEIEH3UPOBAHHOM
TEKCTE.

NunuBuayanbHeie 3agaHus, oQGoOpMiICHHbIE 0€3 COOJIOJICHUS YyKa3aHHBIX
mpaBuUjl, a TaKXe padOThl, BBIMOJHEHHBIE HE II0 CBOEMY BapHaHTy, HE
PELIEH3UPYIOTCSA U HE 3aCUUTHIBAOTCS.

KpurtepusiMmu ouneHKH Ppe3yJbTATOB CAMOCTOSITEJIbHOH PadoOThbl CTyJIEHTA
SIBJISIFOTCSI
— YPOBEHb OCBOCHHUSI CTYJICHTOM Y4e€OHOT0 MaTepuarna;

— YMEHHS CTYJICHTa UCI0JIb30BaTh TEOPETUUECKUE 3HAHUSI TIPU BBHITTOJIHEHUHN
MPaKTUYECKUX 3a]1ay4;

— 000CHOBAaHHOCTbH M YETKOCTH M3JIOKCHHS OTBETA;

— oopMiIeHHE MaTepralia B COOTBETCTBHH C TPEOOBAHUSIMU.



[Tpunoxenue 2

MUHHUCTEPCTBO HAYKH 1 BBICIIIEI'O OBPA3OBAHMSA POCCUMCKOM ®EIEPALTUMN
denepabHOE TOCYIapCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKIEHUE BBICILIETO 00pa30BaHMs

«/laIbHEBOCTOYHBIN (peiepaIbLHbIN YHHBEPCUTED)
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OHJA OIEHOYHBIX CPEJICTB
no aucuuiuiuHe «XUMMHMSD»
HanpasJienue noarorosku 05.03.01 I'eosiorusi
[Tpoduns «I'eomorus»
dopma NOArOTOBKH OYHAS

r. BiaguBocTok
2019



IHacnopr

(oHxa OLlEHOYHBIX CPEACTB
N0 JMCUMILINHE «XUMU»

Koa u ¢popmyaupoBka
JTtansl (OPMHUPOBAHUA KOMIIETEHIIMI
KOMIIeTeHIIUH

OIIK-2 BnageHue TEOPETUUECKHE OCHOBBI COBPEMEHHBIX
MIPEICTaBICHUSIMH O 3naeT NPEJICTABICHUH O CTPOCHUM BEIECTBA M XUMUYECKOM
COBPEMEHHON HaAy4YHOU rporiecce
KapTHHE MHpa Ha

. Vmeer | HCHOIB30BaTh 3HAHHS OCHOBHBIX 3aKOHOB M METOJOB
OCHOBE 3HaHUI

. XUMUU
OCHOBHBIX IIOJIOKEHUIN
¢unocopun, 6a30BbIX 5 Sttoi .
HaBBIKAMU  paboOTBl  C eOHOMl ¥  crhpaBOYHOU
3aKOHOB U METOJIOB Braneer vp i P
JUTEPaTypoi MO XUMUHU
€CTECTBEHHBIX HaYyK
[MK-7 croco6HOCTS OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
3Haer

HCTIONB30BATE 3HAHMS IPOIECCOB M CHOCOOBI  pEUIeHHs  THUIIOBBIX
dyHIaMeHTATBHBIX XAMHAYECKHX 33124 B 00JIaCTH T€0JIOTUI
paszenoB GpU3MKY, NpUMEHSATh  0a30Bble  XMMHUYECKHE 3HAaHUS |
XMMHH, SKOJIOTHH, VMeer | OCYIIECTBISATH  BBIOOpD  ONTUMAJIBHOM  MOJENU
MH(POPMALIMOHHBIX XMMHUYECKOTO  Tpolecca C  y4eTOM  peajbHOMH
TEXHOJIOTUH JIsI IIPAKTUYECKON CUTyalluu
pereHus
NPAKTHYECKHX 33,14 B Bnaneer | HABbIKAMHM  DEIUICHHS — XUMHYECKHX  3a1a4 W
0BIACTH TCOIO I MIPUMEHEHHS UX B IPOPECCHOHATIBHON eI TETLHOCTH

Konsb! 1 3Tansl popmupoBanus
. OueHouHble cpecTBa
No | Kontpommpy KOMIIeTeH Ui
eMble MOYJIH
/ ny . MPOMEKYTOY
W | (HCHUATUTMHBI TeKYImii as
KOHTPOJIb
arrecTaums
3HAET: - TCOPETUYECKHE cobeceloBaHUE | 3a4. BOIIPOCHI
OCHOBBI COBPEMEHHBIX (YO-1); No 1
MIPEACTABICHUN O CTPOCHHUH
TECT
ATOMHO- OIK-p | BEWECTBA H XHMHYECKOM
1 | momexymspuo npouecce; (IIP-1)
¢ ydeHHe IIK-7 | - ocHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKIX
MPOIIECCOB M CITOCOOBI
peleHus TUIIOBBIX




XUMHUYCCKHUX 3a1a4 B
00J1aCTH T'EOJIOTUH;

yMeeT: - HCIO0JIb30BaTh
3HAHUS OCHOBHBIX 3aKOHOB
U METOJIOB XUMUU;

- TIPUMEHATH Oa30BbIC
XUMHUYECKHE 3HAHUS U
OCYIIECTBIISITH BBIOOP
ONTUMAIBHON MOJEIHN
XMMHUYECKOT0 IIpoLecca ¢
Y4E€TOM peanbHOU
MPAKTUYECKON CUTYAINH;

Pa3HOYPOBHEBBI
€ 3a7auu U
3alaHus

(ITP-11)

THUIIOBBIC
3aJaHusd

Ne 1

BJIAJleeT: - HABBIKAMHU
paboTHI ¢ y4eOHOM U
CIIPaBOYHOM JIUTEPATYPO
110 XMMUH;

- HaBbIKaMHU PELLEHUs
XUMHUYECKHX 3a]a4 U
MIPUMEHEHHUS UX B
npodeccuoHaIbHON
JIeSATENbHOCTH;

nmabopatopHast
pabota

(TTP-6)

YpoBHH
OpraHu3aIuu
BellleCTBa

OIIK-2

IIK-7

3HAET: - TCOPETUYECKHE
OCHOBBI COBPEMEHHBIX
NPEICTABICHHUI O CTPOCHUHT
BCIIIECTBA U XUMHNYCCKOM
nporiecce;

- OCHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKHX
MIPOIIECCOB M CTIOCOOBI
pCIICHNA TUITOBBIX
XUMHUYECKHX 33724 B
00J1aCTH TEOJIOTHH;

cobecenoBaHne
(YO-1);

TECT

(ITP-1)

3a4. BOIIPOCHI
Ne2,3,4,5

yMeeT: - UCIO0JIb30BaTh
3HaHUS! OCHOBHBIX 3aKOHOB
1 METOJIOB XMMHU;

- TIPUMEHATH 0a30BBIC
XUMUYECKUE 3HAHUS U
OCYILIECTBIISATH BBIOOD
ONTUMAaTbHOU MOJEIHN
XUMHYECKOIO Ipo1ecca ¢
Y4E€TOM peanbHOU
MPAKTUYECKON CUTYALNU;

KOHCIIEKT
(ITP-7);

Pa3HOYPOBHEBbI
€ 3a7a4M U
3a/laHus

(TTP-11)

THUIIOBEIE
3aIaHus

Nel,2,3,4




BJIaJieeT: - HABbIKAMU
paboThI ¢ yueOHOW 1
CIIPaBOYHOU JIUTEPATYPOU
110 XUMUH;

- HaBBIKAMH PEIICHUS
XUMHMUYECKUX 3a7a4 U
IIPUMEHEHHUS UX B
npodeccruoHaIbHON
JeSATENbHOCTH;

nabopatopHast
pabora

(ITP-6)

3aKOHOMEPHO
CTH
MIPOTEKAHUSA
peakuuu

OIIK-2

IIK-7

3HaeT: - TEOPETHUECKHE
OCHOBBI COBPEMEHHBIX
IIPEACTABICHUHN O CTPOCHUH
BEIIIECTBA U XUMUYECKOM
npoliecce;

- OCHOBHbIE
3aKOHOMEPHOCTH
MPOTCKAHUA XUMHUYCCKUX
MPOLIECCOB M CITOCOOBI
pEIIeHUs TUTIOBBIX
XUMHUUYECKHX 3a]a4 B
00J1aCTH reosIoTun

cobecenoBanue
(YO-1);

TECT

(ITP-1)

3a4. BOIPOCHI
Ne6,7,8

yMeeT: - UCIIOJIb30BaTh
3HAHUS OCHOBHBIX 3aKOHOB
Y METOJIOB XUMUU;

- TIPUMEHATH 6a30BbIC
XUMHYECKHUE 3HAHUSA U
OCYILECTBIISATH BBIOOD
ONTHUMAaJILHON MOJEIIN
XUMHUYECKOI0 IIpolecca ¢
Y4E€TOM PealbHOU
IIPAKTUYECKON CUTYaluH;

TCCT
(TTP-1);

pPa3HOYPOBHEBHI
€ 3a7a4M u
3a/1aHus

(TTP-11)

TUIIOBBIE
3aaHus

Ne 6

BJIajieeT: - HaBbIKaMU
paboThI ¢ yueOHOI 1
CIIPAaBOYHOU JIUTEPATYPOU
10 XMMUHU;

- HaBBIKAMU PELICHUS
XMMUYECKHX 3a/1a4 U
INPUMEHEHUS UX B
npoQecCuoHaTBHOM
JIeSATEIbHOCTH;

nabopaTopHas
pabora

(TTP-6)

XUMHYECKHE
CUCTEMBI

OIIK-2

[IK-7

3HAET: - TCOPCTUYUCCKUC
OCHOBBI COBPCMCHHBIX
HpC,Z[CTaBJ'ICHI/Iﬁ 0 CTPOCHUHN

cobecenoBanue
(YO-1);

3a4. BONPOCHI
Ne 5,9, 10,
11,12




BCIIIECTBA U XUMHNYCCKOM
mporiecce;

- OCHOBHBIC
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKHX
MIPOIIECCOB M CITOCOOBI
pEIIEHUS TUTIOBBIX
XHUMHUYECKHX 3a/1a4 B
00J1aCTH T€OJIOTHH;

TECT

(TTP-1)

yMeeT: - UCI0JIb30BaTh
3HAHUS OCHOBHBIX 3aKOHOB
Y METOJIOB XUMUH;

- IPUMEHATH Oa30BbIE
XUMHUYECKHUE 3HAHUA U
OCYILIECTBIISATH BHIOOD
ONTUMAJIbHOW MOJIETN
XUMHYECKOr0 IIpouecca ¢
Y4E€TOM peanbHOU
MPAKTUYECKOW CUTYALINU;

KOHCIICKT
(IIP-7);

pPa3HOYPOBHEBHI
€ 33/1a4u 1
3a/laHus

(TTP-11)

THIIOBBIC
3aJaHusAg

Ne5,7

BJIaJeeT: - HABbIKAMU
paboThI ¢ yueOHOU 1
CIIPaBOYHOU JIUTEPATYPOU
10 XUMUH;

- HaBbIKaMU pelleHUs
XUMUYECKHX 3a]1a4 U
IIPUMEHEHHUS UX B
npodeccuoHaIbHON
JeSATENbHOCTH;

nabopaTopHas
pabota

(IIP-6)

DNEeKTPOXUMHU
YecKue
CHCTEMBI

OIIK-2

I1K-7

3HAeT: - TCOPETUYECKHE
OCHOBBI COBPEMEHHBIX
IIPEACTABICHUN O CTPOCHUH
BELIECTBA U XMMHUYECKOM
IIpoLecce;

- OCHOBHbIE
3aKOHOMEPHOCTH
IIPOTEKAHUSI XUMHUECKHUX
IPOIIECCOB U CLIOCOOBI
PEIICHNS TUIIOBBIX
XUMHUUYECKHX 3a]a4 B
00J1aCcTH TEOJIOTHH

cobecenoBanue
(YO-1);

TECT

(TIP-1)

3a4. BOITPOCHI
Ne 13, 14, 15,
16, 17

YMEET: - UCIIOJIB30BaTh
3HaHHA OCHOBHBIX 3aKOHOB
n METOJ0B XUMUU,

- HNPUMCHSITH 0a3oBbIC

pa3HOYPOBHEBHI
¢ 3a/1a4H U
3aIaHus

THUIIOBBIE
3a7aHus

Ne 8,9




XUMUYECKUE 3HAHUS U
OCYILIECTBIISATH BBIOOD
ONTUMAaTbHOU MOJEIN
XUMHUYECKOTI0 Ipoliecca ¢
YYETOM peaabHOU
MPAKTUYECKOUN CUTYALIUU;

(IIP-11)

BJIaJieeT: - HABbIKAMU nabopaTopHast
paboThI ¢ y4eOHOI 1 pabora
CIIPaBOYHOU JIUTEPATYPOU

(ITP-6)

10 XUMHH;
- HaBbIKaMH PCUICHUA
XUMHUYCCKUX 3aJa4 U
NPUMEHCHHS UX B
npodeccruoHaIbHON
JIeSITEIbHOCTH;

IIkana oneHuBaHUs YPOBHSA CPOPMUPOBAHHOCTH KOMIIETCHIIMH

Koa n
Jtanbl GOpMHUPOBAHHA
¢opmyaupoBka KpUTEPHHU NMoKa3aTeJn
KOMIeTeHIHH
KOMIIeTeHIUH
CHOCOOHOCTh
TEOPETUICCKHE BOCIIPOU3BOAUTD
3Haer OCHOBBI 3HaHUE OCHOBHbBIE
COBPCMCHHBIX byHIaMEHTAIBH | TCOPETUUYECKHE
OTIK-2 (HOP?FOB TNPENCTABICHUH O | pix XHMHUYECKHX | MONOKCHHS
BIIACHHE b CTPOCHUH MIOHATHI 1 IIPUMEHUTEIIBHO K
IpeICTABICHAAMH YPOBCHB) | BEWIECTBA M 3aKOHOB OCHOBHBIM
0 COBpelvweHHoﬁ EEZ;I::E;OM :Eii:f:;ﬂM
Hay4YHOH KapTHHE
MHpa Ija OCHOBC yMeHHUe CITOCOOHOCTH
:({)?11({)1:12 :;I;IOB HbIX IPUMEHSITD BBITTOJTHATH
OCHOBHBIE CTaHTapTHBIC
uniocodput, 3aKOHBI XUMuH | JACHCTBUSA
0a30BBIX 3aKOHOB M Vmeer | HCTONB30BATH pu (xmaccudukanus
METON0B (npospu | SHAHMS OCHOBHBIX |  oGcysknennn | BELICCTB,
CCTCCTBCHHBIX HyTbIi) | 34KOHOB H CROMCTR COCTaBIICHHE CXEM
HayK METO/I0B XUMHUH KOHKDETHbIX | MPOLECCOB,
XUMHUecKkux | CUCTeMaTH3aIus
BEIECTB I JAHHBIX U T.IL.) C
CHCTEM Y4ETOM OCHOBHBIX
3aKOHOB U METOJIOB




XUMHH;

CIIOCOOHOCTH K

HaBbIKaMH BIIaJIcHUE cUcTeMaTH3aIinI
Biageer pabotsl ¢ TEXHUKOMN y4e0HOro MaTepuaia,
(Bbicoku | YUCOHOM 1 paboTsI ¢ K CAMOCTOSATEIILHOMY
1) CIIpPaBOIHOU JUTEPATypHBIMU | U3YUCHUIO U aHAIIU3Y
JUTCPATYPOH IO | yecTOUHMKAMMU; yueOHoM
XUMUH; uHbopMaluu
3HaHUE
ocobeHHocTeH U
CBOMCTB
OCHOBHBIX
OCHOBHBIC CIIOCOOHOCTH
XMMHYECKIX
3aKOHOMEPHOCTH TPaMOTHO
CHCTEM
HPOTEKAHHS 5 ’ OTepHpOBATE
HEOOXOIUMBIX i
e T — o XUMUYECKOH
JUISL peIICHHs i
MPOIECCOB 1 p TEPMHUHOJIOTUEN;
(oporos 5 NPaKTHYECKUX
CHOCOOBI
- 3am1a4 B 00J1acTu CIIOCOOHOCTB
PCILICHUA . OOBSCHSATD pEIICHNE
ypOBEED) T'COJIOTHH;
THUITOBBIX
SHAHHE THUITOBBIX
XMMHYECKUX
- OCHOBHEIX XUMHYECKHX 3a7a4d B
3a7a4d B 00JIaCTH .
K7 6 CIIOCOGOB npodeccruoHaIbHOM
CHOCOOHOCTh FEOTOrUH
e TeNIbHOCTH
UCIIOB30BaTh peIeHI a
AHAHNS THITOBBIX
(GyHIaMEHTaIbHBIX XUMHHMCCKHIX
pa3aenoB (pU3UKH, 3azad
XHMHH, SKOJIOTHH,
HPUMEHATD CIIOCOOHOCTH
MH(OPMALIMOHHBIX 5
. 430BBIC yMEHHE MPABUJIBHO YUTATh
TEXHOJIOTUH ISt )
XHMHIICCKHC BBIOUPATH, XUMUYECKHI TEKCT;
pereHus
SHaHHUA U CPaBHUBATh U CHOCOOHOCTh
MPaKTHYECKUX
OCYICCTBIIATE aHAJIM3UPOBATh | MPABUIILHO
3a7a4 B 00/1aCTH VMeeT 6
BBIOOP IIOJIy4EHHYIO MHTEPIPETUPOBATH
I'€0JI0ruu (HpOZ[BI/I o
) ONTUMAIPHOH XUMHAYECKYIO UHPOPMALIUIO O
HYTBIN
MOZEIH UHQOPMALIMIO B | XUMHUYECKHUX
XUMHUIECKOTrO npodeccroHanb | BENIeCTBAaX U
rnpouecca ¢ HOH npoIeccax B
YACTOM PCAIBHOM | neqrenpHOCTH npodeccroHalIbHON
OPaKTHICCKON eI TCIILHOCTH
CUTYAIIHUH;
HaBBIKAaMH BJIaJICHUE CHOCOOHOCTh
Braneer | pemenus OCHOBHBIMHU CaMOCTOSTENLHO
(BLICOKH | y i\ irgeckux METOIaMU BBIOUPATH CIIOCO0 U
u
) 3a1a4d u pemeHus OCYILIECTBIISITh
NPUMEHEHHS UX B | THIIOBBIX 33/1a4 | peIlICHHE




npodecCHOHAIBH | B MTOCTABIICHHBIX
O JIeATEHPHOCTH | MPO(ECCHOHAND | TEOPETHUECKUX H
HOU 9KCIICPUMCHTAJIbHBIX
ACATCIBHOCTU XUMHUYCCKHUX 3a1a4 B
npodecCuoHaTBHOM
HCATCIBbHOCTU
I. IIpomexxkyTouHass  aTrrectamus  CTyAeHTOB. IIpomexyrounHas

arrectauus CTYJEHTOB MO JUCIUIUIMHE TMPOBOJMUTCA B COOTBETCTBUH C
JIOKQJIbHBIMUA HOpMAaTUBHBIMH akTaMu JIBDY u siBnsiercst 00s13aTENbHOMN.

K arrecranuu no IMCUUILIMHE JOMYCKAIOTCS CTYJECHTBI, BBITIOJIHUBIIHNE BCE
1ab0paToOpHBIC U MPAKTUYECKHE PAOOTHI M 3alTUTUBIITNE OTYETHI 110 HUM.

IIpumepHblii nepevyeHb oeHOYHBIX cpeacTts (OC)

YcrHbli onpoc

1. 3auer — Bonpocsl k 3a4ery.

IlepeyeHb THIIOBBIX 3a4€THBIX BOIIPOCOB

l. OcHOBHbBIE TOHATHS W 3aKOHbI XMMHHU. 3aKOH COXpPAaHEHUS MACChl U
SHEPryMH, 3aKOH TOCTOSHCTBA COCTaBa BEIIECTBA, Ta30BbIE 3aKOHBI, 3aKOH
SKBUBAJIEHTOB. OKBHUBAJICHT, (AKTOp SKBUBAJEHTHOCTH, MOJSIpHAs Macca
SKBUBAJICHTA BEIIECTBA, MOJISIPHBIA 00bEM SKBHUBajeHTa BemiecTBa. Haxoxaenue
MOJIIPHOM MAacChl SKBHUBAJIECHTA MPOCTBIX U CIIOKHBIX BEIIECTB, YYACTBYIOIIUX B
KUCJIOTHO-OCHOBHBIX U OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUSX.

2. Crpoenue aroma. KBaHTOBO-MexaHWYecKasi MoOJieJb aroMa. KBaHTOBbIE
yucia. [lonstue opOurtanu. [lpuHuun HauMmeHsllei 3Hepruu, npuHuun llaynu,
npaBwio ['yHaa, npaBuno KieukoBckoro. CTpoeHME MHOTO3JIEKTPOHHBIX aTOMOB.
OcHOBHOE U BO30YXKIEHHOE COCTOSHHUS aToMa. BaleHTHOCTh U CTENeHb
OKHCJIEHUS.

3.Ileprioguueckas cucTeMa M MEPUOAUYECKHI 3aKOH B CBETE YUYEHHUS O
CTPOEHUM aToMa. 3aBUCHUMOCTb CBOMCTB 3JJIEMEHTOB W HUX COCIUHEHUU OT
MOJIOKEHUS 3JIEMEHTA B IIEPUOIUYECKON CUCTEME.

4. Xumunueckasi cBs3b. OCHOBHBIE BHJABl U XAPAKTEPUCTUKH XUMHUECKOU
CBSI3U. DHEprus, NJIMHA, HAMPABICHHOCTh, HACKIIIEHHOCTh. KOoBaneHTHast CBS3b U
€e XapaKTepHUCTHKU. METoJl BaJCHTHBIX CBs3ed. [/[Ba MexaHum3ma oOpa3oBaHHS
KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-aKUEenTOpHbIH. MoHHas cBs3b, ee
OTJINYUTENbHBIE 0COOEHHOCTU. Bogopoanas cBsa3b. MeTaminueckas CBs3b.

5. Kommnekcubie coenuHenus. KomriekcooOpasoBarenu, JTUTaHIbI,
KOOPJIMHAIIMOHHOE YHWCIIO, BHYTPEHHsII M BHEIIHSAA cdepa, TUIBI XUMHUYECKOU
CBSI3M B KOMIUICKCHBIX CO€IMHEHUsX. [lepBuuHas W BTOpHMYHAs AuCCOLMALUS



KOMIUIEKCHBIX ~ coenuHeHuid. KoHcTaHTa  HECTOMKOCTH U YCTOMYMBOCTH
KOMILUIEKCHOTO HoHa. Peakiiun komIuiekcoobpazoBaHusl.

6. 3aKOHOMEPHOCTH TMPOTEKAaHUs XUMHYECKUX IpoieccoB. (OCHOBHbIE
TEPMOJMHAMUYECKHE (DYHKIMH COCTOSHHS: O0O3HaueHHE, (PU3UUECKUU CMBICI,
crocoObl  pacyera. IlepBbiii 3akoH TepMoaWHAMUKHU. TeroBeie 3(PQEKThI
U300apHBIX M M30XOpHBIX TIpoleccoB. 3akoH ['ecca u ero cieacTBus.
Tepmoxumudeckne ypaBHEHHs. BTopoll 3akoH TepMOAMHAMUKHU. OHTPOIHUS.
Oneprus ['n66ca. O6beIMHEHHBIN 3aK0H TepMoauHaMuku. CBsa3b sHeprun [ ndoca
C KOHCTAHTOM paBHOBECHs. Y CIOBHS CaMOIIPOU3BOJIBHOIO IPOTEKAHUS MPOLECCOB
B PA3JIMYHBIX CUCTEMAX.

7. Xumunyeckas kuHetuka. [Ipocteie u cinoxksble peakuuu. KunHernka
TOMOI'€HHBIX M TE€TEPOTreHHBIX IpolueccoB. DakToOpbl, BIUSAIOIMIME HAa CKOPOCTb
peakuuu. 3aKOH JeWCTBylOIMX Macc, npaBwio Banr-I'opda, ypaBHeHue
Appennyca. DHeprus aktuauuu. Katamms.

8. Xwumuueckoe paBHOBecue. HeoOpatumbie u 00paTuMble pEaKIUH.
Kunernueckoe # TepMOIMHAMHMYECKOe yciaoBusi paBHoBecHs. KoHcraHTa
paBHOBECHUS: KHHETHMYECKass W TEpPMOAWHAMHYECKas JJIsI TOMOIEHHBIX H
reTeporeHHbIx npoueccoB. Bzanmocssasps mexny Kec u Kp, Kec u Ka.

9. O6mue noHATHA O pacTBOpax. TepMoaMHAMUKA MPOLIECCOB PACTBOPEHUS.
PactBopumocTs. CriocoObI BBIpaXKEHHUS COCTaBa  pacTBOPOB:  MaccoBas O,
MOJISIpHAsi KOHLIEHTpausl, MOJIIpHAs KOHLIEHTPALXs SKBUBAJIEHTOB, MOJISLIBHOCTb.

10. OCHOBBI TCOPUHU DISKTPOIUTHUYSCKON aucconuanuu. CuiabHbIe U clla0ble
anekTpoiauThl. KoOHCTaHTa [auMccouManuMd W CTENEeHb JUCCOIHUAlUMU. 3aKOH
OctBanpaa. MoHHOE pOon3BEAEHUE BOIBI, BOXOPOAHBIN 10KA3aTENb.

11. I'mpponus comeil. MoseKynsipHbIE U MOHHO-MOJIEKYJISIDHBIE YPaBHEHUS
ruaponn3a. KoHcranTa u crenenp rujiponansa. @akTopsl, BIUAIONINE HA CTEIECHb
TUJIPOJIN3A.

12. KomnratvBHbIE CBOKWCTBA PACTBOPOB HEDJIEKTPOJIUTOB U AJIEKTPOJIMTOB.
NX npakTu4ecKkoe UCIO0Ib30BaHHUE.

13. OKuCIUTENHbHO-BOCCTAHOBUTENbHbBIE MPOIIECCHI: KIacCU(pUKAIUSA, METObI
COCTAaBJICHHSI, KPUTEPUU HANIPaBIEHHOCTH. [IOHATUS OKUCIUTENSA, BOCCTAHOBUTENS,
npoliecca OKMUCIEHHUs, MPOLECCa BOCCTAHOBJIEHUSI.

14. Tlonstue 00 »SIeKTpoJHOM mMoOTeHIMane. YpaBHeHue HepHcra.
CrannapTHbI BOAOPOAHBIN AekTpo. Kiaccudukaims 31eKTpo1oB.

15. Xumuueckne UCTOYHUKHM TOKa: KiacCuUKalMs, TOKOOOpa3yrolne
peakuuu, pacuer IJIC, u3mMeHeHus cBOOOAHOW »3Hepruud ['mdOca, KOHCTAHTHI
PaBHOBECHSI.



16. DnekTponu3 paciiaBoB U pacTBOpoB. [lociaenoBaTebHOCTh KATOJAHBIX U
AQHOAHBIX MPOILIECCOB. JEKTPOIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMU
anekTpoaamu. 3akoHsl Papaznes. Beixona no Toky. [IpuMeneHue aiekTponusa.

17. Koppo3ust MeETamnoB: XMMHYECKass M JJEKTpoxumudeckas. PakTopsl,
BIUSIIOIME Ha CKOPOCTh JJIEKTPOXUMHUYECKONM KOppo3uu. CrocoObl 3aliuThl
METaJJIOB OT KOPPO3UHU.

YMeTh (THNIOBBIE 3aJaHUS):

1. KitaccuduimpoBaTh XuMUYECKHUE COSTUHEHHUS.
2. Onpenensiarb COCTaB aroMa, €ro CTPOEHUE, BIMSHUE 3JIEKTPOHHOU CTPYKTYpBI
aTOMOB  Ha  KHCJIOTHO-OCHOBHBIE,  OKHUCJIHUTEIbHO-BOCCTAHOBUTEIIbHBIE U
KOMILIEKCOO00pa3yIole CBOMCTBA.
3. OnuceIBaTh CTPOEHUE U CBOMCTBA MOJIEKYJI 110 TUITY XUMUUYECKUX CBS3EH.
4. OnpenensaTs BUIbI MEXMOIEKYISIPHOTO B3aUMO/IEHCTBUS.
5. OnucelBaTh pa3ivyYHbIE THUIBl XUMHYECKHUX CHCTEM, HX BaKHEHUIINe
XapaKTEPUCTUKU U CBOKCTBA.
6. Wcnonbp3oBaTh TEPMOJUHAMUYECKUM W KHUHETUYECKUN METOJbI JIsi OIICHKH
BO3MOKHOCTH IIPOTEKAHMSI, HAPABJICHUS U YCIOBUW MPOTEKAHUSI XUMHUUYECKUX U
(U3HKO-XMMUYECKHUX MTPOLIECCOB.
7. OnpenensTe KaueCTBEHHbIE M KOJMYECTBEHHBIE XapaKTEPUCTUKH PACTBOPOB U
IIPOLIECCOB (rugparanuu, JTUCCOLAALINH, TUAPOIN3A, OCaXJICHHS,
KOMILIEKCOOOpa30BaHusl).
8. OOBscCHAT, pPabOTy XUMHUYECKMX HMCTOYHHKOB TOKa, paccuutbiBaTh I/C;
00OCHOBBIBaTh BBHIOOpP MPOLECCOB, MAYIIMX Ha 3JEKTPOAAX IMPHU DIIEKTPOIH3E C
Y4ETOM OKUCIUTEINbHO-BOCCTAHOBUTENBHBIX MOTEHIINAIIOB.
9. JlaBaTp XapaKTEpUCTHUKY IPOLIECCOB KOPPO3UM PA3IUYHBIX METAJUIMYECKUX
CUCTEM B YCIIOBUSX PA3IMYHON AEHOISPU3ALINH.
II. Texkymass arrectanusi CTYAEHTOB. TeKylias arrecTtanus CTYJACHTOB IIO
JUCUUIUIMHE MMPOBOAUTCS B COOTBETCTBHUM C JIOKAJIbHBIMU HOPMATUBHBIMU aKTaMU
JIBOY u aBnsercst 00s3aTeIbHOM.

IIpumepHblii nepeyeHsb oueHOYHBbIX cpeacts (OC)

I. YceTHbIM onipoc

1. CobecenoBanne (YO-1) (CpenctBo KOHTpOJsS, OpPraHM30BaHHOE Kak
cnenuanbHas Oeceia mpenogaBaTeis ¢ 00y4yarOUIMMCS Ha TEMbl, CBSI3aHHBIE C
U3y4aeMoil NHCIUIUIMHOW, W pAaCCUYMTAHHOE Ha BBIACHEHHE OOBEMa 3HAHUU
0o0yyJarolerocsi Mo OnpeaeIeHHOMY paszieny, TeMe, npodyieMe u T.1.) - Bompocsl
0 TeMam/pasjaesiaM JUCITUTUTHBI.

Bomnpocs! 15151 codecenoBanmst
M0 TUCIUTUIUHE «XAMUS»
Pa3zznes 1. ATOMHO-MOJIEKYJIAPHOE YYeHHE



1.

2.

OCHOBHbIE TIOHATUSA M 3aKOHbl XMMHHM B CBE€TE€ aTOMHO-MOJIEKYJISIPHOTO
YYEHHUS.

OCHOBHBIE KJIaCChl XUMUYECKUX COEIMHEHUN W T€HETUYECKASI CBSI3b MEXKAY
HUMH.

Pasznen 2. YpoBHU OpraHu3anuu BenecTsa

1.

2.

7.

Hcropust pa3BuThs NpenCTaBIEHUA O CTpoeHMH aroMa. KBaHTOBO-
MEXAHUYECKHUE MPEICTABIECHUS O CTPOEHUH aTOMA.

[Iepuoanyeckre 3aKOHOMEPHOCTH B CTPYKTYpE aTOMOB M HW3MEHEHUU
CBOMCTB atoMoB. llepmoauueckmii 3akOoH M nepuopumyeckas cucrema /.M.
Menneneesna.

XapaKkTepucTUKa 3JIEMEHTAa MO €ro IMOJIOKEHUI0 B MMEePUOIUYECKON
CUCTEME.

OCHOBHBIE YePTHI U BUJIbI XUMHUYECKOMN CBS3H.

OCHOBHBIE XapaKTEPUCTUKNA XUMUYECKOM CBSI3H.

Ocobennoctu  merona BajgeHTHBIX cBs3edr (MBC) wum  meronma
MoJIeKYJIsipHBIX opOuTaneit (MMO — JIKAO).

MexMoieKyIspHble B3aUMOACUCTBUS

Pa:me.n 3. 33KOHOMepHOCTI/I NMPOTEKaHUSI MPpOoLECCOB

I.

OcHOBHbIE  TEepMOAWHAMHUYECKHE  (DYHKIHMH  COCTOSHUSI ~ CHCTEMBI:
0003HaueHue, PU3NIECKUI CMBICII, CIOCOOBI pacyera.

OCHOBHBIE 3aKOHBI TEPMOJAMHAMUKHU: (POPMYIUPOBKH, MATEMATHYECKHE
BBIPAXEHUS, IPUMEHEHHUE K PA3JIMYHBIM CUCTEMAM.

. KpI/ITCpI/II/I CaMOIIPOU3BOJIBHOTO IIPOTCKAHHA IIPOLCCCOB B PA3JIMYHBIX

CUCTEMAX.

Xumnueckass KuHeTuka. [loHsiTue ckopocTu
XUMAYECKON peakunu. DakTopsl, BIMSAIOMKAE HA CKOPOCTh TOMOTEHHBIX M
TETEPOreHHbIX MPOLECCOB. 3aKOH JACHCTBYIOIIMX Macc, NpaBuio BaHT-
I'odda, ypaBuenue Appennyca. Karanus.

Xumuueckoe paBHOBecue. Kunernueckoe u
TEPMOANHAMHUYECKOE YCIOBUSI paBHOBECHs. BUAbl KOHCTAHT paBHOBECUS U
B3aUMOCBSI3b MEXIy HUMH. TepMOJIMHAMHUYECKOE€ OOOCHOBaHWE MPHHIIMIIA
Jle-LllaTense.

Pa3nea 4. XumMnueckue CHCTEMBI

1.
2.
3.

Knaccuduxanus pacTBopoB.
OCHOBHBIE XapaKTEPUCTUKHA U CBOKMCTBA PACTBOPOB HEAJIEKTPOIMUTOB.
OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB.

Pa3znen 5. DiaekTpoxumMmmnyecKue CUCTEMBI

1.

XUMHYECKNE UCTOYHUKU TOKA: TaJIbBAHUYECKHUE AIEMEHTHI, aKKyMYJISTOPHI,
TOIUTMBHBIE OaTapeu.



2. Buabl KOppO3MOHHBIX TPOIIECCOB U CITOCOOBI 3aITUTHI OT KOPPO3HUH.
Kpurepuu ouenkmn:
5 0aioB BBICTABISAETCS CTYJCHTY, €CIIM OH OOCTOSITEIBHO, C JJOCTATOYHOM
MOJIHOTOM M3J1araeT COOTBETCTBYIOIIYIO TEMY; NaeT MpPaBUIbHbIE (DOPMYIUPOBKH,
TOYHBIE OIpPEICICHUs], TOHATUS TEPMUHOB; MOXKET OO0OCHOBATh CBOMl OTBET,
NIPUBECTH HEOOXOAMMBIC TPHMEPHI; MPABWJILHO OTBEYAET HA JIOMOJHHUTEIbHBIE
BONIPOCKHI TIPENOJ/IaBaTelisd, WMEIONIME IIeJIbI0 BBISCHUTH CTEMEHb TOHUMAHUS
CTYJIEHTOM JIAaHHOT'0 MaTepuaa;
4  Oamna, ecau TIPU W3JIOKEHUM OBUIA JIOMYIICHBI 1-2 HECyIIeCTBEHHBIC
OIIMOKH, KOTOpbIE OH WCHPABISET IMOCJIE 3aMEUaHus IMpenojaaBaTesis; IaceT
NpaBWIbHBIC (DOPMYIUPOBKH, TOYHBIC OMpPENEICHHUS, TOHITHSI TEPMHUHOB, MOXKET
000CHOBaTh CBOW OTBET, MPUBECTU HEOOXOIMMbIE MPUMEPHI; MPABUIBLHO OTBEYAET
Ha JIOTIOJHUTENbHBIE BOMPOCHI MPENOoJaBaTeisi, HWMEIOIIHE IENbI0 BBISICHUTD
CTETNICHb TOHNUMAHUS CTYJICHTOM JIaHHOT'O MaTepHuaa;
3 Oamna, ecid: IpH U3T0KEHUH OblTa JoMyIIeHa |1 cyecTBeHHas OInoKa;
CTYJICHT 3HAeT M MOHWMAET OCHOBHBIE IMMOJOKECHUS AAHHOW TEMBI, HO JOIMYCKAaeT
HETOYHOCTH B (OPMYIUPOBKE TOHSITHI; H3Jaraer marepuain HeJ0CTaTOYHO
JOTUYHO W TIOCTEAOBATEIIBHO; 3aTPYIAHSACTCS TIPH OTBETaX Ha BOIPOCHI
IpeToaBaTes;
0 Oamnos, ecnu MpH U3J0KEHUU ObUIM JOMYIIEHBI CYIIECTBEHHBIE OLIMOKU
(B TOM YHCJIE U MAaTEMAaTHYECKHUE) UM CTYICHT JIEMOHCTPUPYET MOJTHOE HE3HAHHE
JTAHHOTO MaTepuana.

II. IlucbmenHsbie padoThI

1. Tect (ITP-1) (Cucrema cTaHIapTU3MPOBAHHBIX 3aJaHUMN, ITO3BOJISIONIAS
aBTOMAaTU3UPOBAaTh MPOIEAYPY M3MEpPEHUss YpPOBHS 3HAaHUW U yMEHH
oOyuatoiiierocs) - @oH/ TECTOBBIX 3aJaHUM.

2. Koncnekr (I1P-7). IIpomykT camocTOsTEIbHON paboThl 00ydYaromierocs,
OTpaXkarolTuii OCHOBHBIC U 3aCTyIMaHHOM JICKITUH, COOOIICHHS | T.I.-

3. Pa3zHOypOBHEBbIE 3a7a4uu u 3aJaHUS (ITP-11) (HactuuHo
perilaMeHTHUPOBAaHHOE  3aJjaHUE, MMCIOIee HECTaHJapTHOE  pelIeHue |
MO3BOJISIIONIEE TMAaTHOCTHPOBATH YMEHUS, WHTETPUPOBATh 3HAHUS Pa3TUIHBIX
oOjacTei, apryMeHTUpOBaTh COOCTBEHHYIO TOYKy 3peHusi)) — Komruiekr
Pa3HOYPOBHEBBIX 3aJ1ad.

4. Jlaboparopnas pabora (IIP-6) (CpemctBo st 3akpemjieHus U
NPAKTHYECKOTO OCBOCHHUS MaTepHuaia 1Mo OIpeaelieHHOMY pasjaeny) - Komruiekr
71a00paTOPHBIX PA0OT M 3aJJaHUH K HUM.

TecToBBIC 3a1aHUSA



1. B okucnurenpHo-BoccTanoBUTENbHOU peakuu 8HJ + HySOy o = 4, + H,S +
4H,0 3HavyeHre MOJISIPHOW MACChl SKBUBAJIEHTA CEPHOUN KUCIOThHI PaBHO:

a) %98 r/MOJIb; 0) %98 T/MOJIb B) %98 I/MOJIb.

2. B xakodi MoJeKyjJe XUMHUYECKas CBs3b 0Ooyiee TpOYHAas, €CIM CTaHJapTHAs
SHTAJBIUS 00pa30BaHUS (AHozgg, kJ[>k/MOJIb) 111 TaJIOr€HBOAOPOJIOB HMMEET
CIENYIONINE 3HAUYCHHUS: AHozgg(HF) = — 270,7 xJI>x/MoIb; AH0298 (HCl)= - 92,3
k/J>x/MOIB; AHozgg(HBr): — 36,3 xJ[x/Momb?

a) HF; 0) HCI; B) HBr
3. Kakoil Tunm XUMHUECKOU CBSI3M BO3ZHUKAET MEXIY KOMIUIEKCOOOpa3oBaTeiIeM U
JUTaHAaMHU :

a) KOBaJICHTHAsI M0 JIOHOPHO-aKIEITOPHOMY MEXaHU3MY;

0) KOBaJIeHTHAsl IO OOMEHHOMY MEXaHU3MY;

B) MOHHAs
4. TemnoBoit 3hdexT Kakoi W3 peakIuil SIBISETCS CTaHAAPTHON SHTAIbIUEH
obOpazoBanust NO;:

a) NO, + 1/2 05 ) = NOy AH’, ,=— 56,8 K]Ix

6) 1/2N; ) + 05 ) = NOy AH’, , = 33,5 KJTx

B) N, 1y + 20, (1) = 2NOy AH’, ,= 67 K]l
5. Bo ckonbKo pa3 cieayeT yBEIWYHUTh JaBJEHUE, YTOObI HayallbHAas CKOPOCTh
obpazoBanust NO; no peakuun: 2NOyy + Oy — 2NOyy Bo3pocina B 8 pas?
a) B 2 pasa; 0) B 8 pas; B) B 3 pa3za.
6. Onpenenute Hampasiaenue peakumu Hopy + Iy — 2HI,) mpu 298 K npu
cnenyrommx kouuenrpauusx: C(H;) = C(I) = 0,01 MOJIB/IM, CHI) = 1,0
MOJIB/IIM®
a) B 0OpaTHOM HampaBjieHuW; O) B NPSIMOM HANpaBJICHHH; B) YCTAaHOBUJIOCH
paBHOBECHUE
7. KakoBa peakiusi BOAHOIO pacTBOpa ruJipokapOoHaTa HaTpuUs:

a) cmabomenoyHas; 0) cimabokucias; B) HEUTpaiabHas?
8. KakoBa Teopernueckass MOCIEAOBATENILHOCTh  OCAXKIEHUS  METaIOB
HAXOJISIIIIMXCSI B pacTBOPE B BHUJIC€ MOHOB: Na" K", AP’ Fe’",cd*" Au™, Ag’, Cu®™
KonnenTpanus kaxaoro nona pasHa 1 M. Ha snexrponuzep nojgaHno HanpsikeHue
3 B.

a) Au3+, Ag+, Fe’ +,Cu2+,Cd2+, OCTAJIbHBIE OCAXKIATHCS HE OYYT;

0) Cd2+,Cu2+,Fe3+,Ag+,Au3+, JTaJiee MPOLECC AIIEKTPOIINU3a BOIBI;

B) Na" K',Al*" Fe’*,Cd*"



9. Kakue u3 YKa3aHHbBIX MCTAJIOB MOI'YT CIYXXHTL IMPOTCKTOPOM AJIs 3allUThI

CTaJbHBIX M3JIEIUNH OT KOPpPO3UU B MOPCKOH BOAE (E M img . — 2,17 B

E ., =014BE . . =+034BE, . . =—044 B E 21z =- 0,76 B):

a) IIMHK U MarHuii; 0) 0JI0BO; B) M€/lb.

TeMbl 17151 KOHCTIEKTUPOBAHUSA
M0 AUCUUIUIMHE «XHUMUS»

1. Xumuueckas CBS3b.

2. KonnuraTuBHbIE CBOMCTBA pacTBOPOB.

Kpurepuu ouenku:

3 Oamna BBICTaBISETCA CTYACHTY, €CIM MaTepuanl U3JIOKEH B
COOTBETCTBHH C TUIAHOM, MPOAHAIU3UPOBAH U TepepadoTaH, KpaTKo U JIOCTYITHO
U3JI0KEH, pa0d0oTa BBINOJIHEHA B CPOK;

2 Oamn, ecau Marepuall M3J0KEH, HO HE CHCTEMATHU3WPOBAH WU HE
COOTBETCTBYET IJIaHy, pab0Ta BBIMOJHEHA B CPOK;
1 OGamwioB, eciau mMaTepwall MPOCTO IEpenucaH, HE MOJBEpPrasch aHaau3y,

Hniin pa60Ta HC BBIIIOJIHCHA B CPOK.

KoMiiekT pa3HOYypOBHEBBIX 32/1a4 U 321aHUH
0 TUCIUTUIUHE «XUMUS»

Tema. Ctpoenue atoma u nepuoanuyecknii 3axkon /[.U. Menaeseena.
Bapuanr 1
1. CKOABKO JIEKTPOHOB HAXOJUTCA Ha Sp-TMOJypPOBHE aTOMa 0JIOBa B OCHOBHOM U
BO30Y>KJIEHHOM COCTOSIHMSIX:

a)lus; 0)4 u 3; B) 2 u 4, r)0u2?
2. Kakoit nogypoBenb — 6s win 4f u Sp win 4d — 3anonHseTcs: paHbliie:

a)6suSp; 0)6sudd; B) 4f u 5p; r) 4f u 4d?
3. Cxonbko cBoOomHbIX 3d — opOuTaneit B aToMe Xpoma:

a) 0; 0) 1; B) 2; r) 3?
4. Atombl Kakux odnemeHToB IV mepuwonga cozaepkaT HauOOJbLIEE YHUCIO
HecnapeHHbIX d-amekTpoHoB: a) Cr; 6) Mn; B) Fe; r) Ni.
5. Kakue 3HayeHHs] KBaHTOBBIX 4mcen (n, 1, m;, mg) BO3MOXKHBI JJIsI BaJIGHTHOTO

QJICKTPOHA aTOMa KaJlu:d:
1

1 1 1
a) 4, 1,-1,-—2; 0)4,1, 1,5; B) 4,0, 0, > r) 5,0, 1,5.
6. Vcxonst u3 MONOKEHUsS 3JIEMEHTa B NEPHOIUYCCKON CHUCTEME, ONpEIeiuTe Y
KaKoTr0 M3 THAPOKCUIOB O0siee BRIpaKEHbI OCHOBHBIE CBOMCTRBA!
a) NaOH; 0) RbOH; B) Mg(OH),; r) Ca(OH),



7. Hcxonss W3 TOJOKEHUS DJIEMEHTA B NEPHOJWYECKON CHCTEME, YKAXKHUTE
COEIMHEHUS ¢ HanboJee IPKO BbIPAXKEHHBIMU KUCIOTHBIMU CBOMCTBAMU:

a) HF; 0) HCI; B) HBr; r) HJ.
8. VYV Kakoro U3 YyKa3aHHBIX J3JIEMEHTOB HauOojee SIPKO BBIPAKEHBI
BOCCTAHOBUTEJIbHBIE CBOMCTBA:

a) P; 0) As; B) Sb; r) Bi?
Bapuanr 2
JlaTh XapaKTepuCTUKY XUMHUUECKOTr0 3ieMeHTa (dhocdop) 1o crneayomemy miaHy:
a) MOJIOKEHHE JIEMEHTA B IEPUOIUUYECKON crcTeME (ITOPSAKOBBII HOMEpP, IEPUO/,
rpynna, noAarpynmna);
0) 2JeKTpOHHAsi KOHPUrypalys aToMa B OCHOBHOM M BO30Y>KJIE€HHBIX COCTOSTHUSX,
BO3MO’KHbBIE€ BAJICHTHOCTH U CTEIIEHU OKHCIICHUS AJIEMEHTA B COCIUHECHUSX;
B) HAOOPBI KBAHTOBBIX YHMCEII JIsl BAJICHTHBIX 3JIEKTPOHOB B OCHOBHOM COCTOSIHUM;
I') CBOMCTBA IPOCTOrO BEIIECTBA 3JIEMEHTA;
1) SMIIUPUYECKUE U CTPYKTYpPHBIE (POPMYJIBI OKCUIOB U THIIPOKCUIOB DJIEMEHTA B
BO3MO>KHBIX BAJICHTHBIX COCTOSIHUSX;
€) KHUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJPOKCHUJIOB dJIEMEHTa (IPUBECTU
COOTBETCTBYIOIINE YPABHEHUS PEAKIIU);
) WCIONB30BAHUE OJJIEMEHTA M €ro COCAWHCHWH B TEXHUKE U OBITY;
OunoJornYecKas poiib AIEMEHTA.
Tema. Xumnuyeckas CBA3b
Bapmuanr 1
1. B kakoMm U3 coeTMHEHUI XUMUYecKasi CBsI3b Hanbosiee moJisipHast:
a) KCl; 0) BF;; B) SiFy; r) F,?

2. Kakoit Tum ruOpuausani aTOMHBIX OpOUTajel XapakTepeH il aroma
Oepwus B BO30YKI€HHOM COCTOSIHUU:

a) dsp’; 6) sp’; B) sp” ; r) sp?
3. B KAaKOM COGIMHEHHH IEHTPAIbHBIH aTOM HAXOXHTCS B COCTOSHHH Sp -
TUOPHUIN3AlMK BAJICHTHBIX OpOUTANICH:

a) BCC12, 6) BF3, B) NH3, F) H20‘7
Bapuanr 2
1. OnpenenuTh TUI MEXMOJIEKYJISIPHOTO B3aUMOIEHCTBHUSL:
a) HCl u C,HsOH; 0) CO, u H,O
2. OnpenenuTth TUI XUMUYECKON CBSI3U U TUI KPUCTAJUIMYECKON PEIIETKHU:
a) Si; 0) KCl; B) CCly.
3. OxapakTepHu3yiTe MOJEKYJIbl IO METOAY BAJICHTHBIX CBSI3EHU:
a) Bel,; 0) Na;[Al(OH)g]

Tema. Xummnueckasi TepMOAMHAMHUKA, IJHEPIreTUKA Mpolecca



Bapmuanr 1

1. Kaxkoif u3 1ByX OKCHIOB — OKCHJ KanbIus win okcup docdopa (V) — mpu
CTaHJIAPTHBIX YCIOBUSX JIyUIlle MOTJIONIAeT BOASHBIE aphl?

2. Tennotsl pactBopenust SrCl, u SrCl,-6H,0 cocTaBisitoT COOTBETCTBEHHO

— 47,7 xlx/monp u 31 kJDx/mMonb. PaccumTaiiTe TEmiory TuapaTanuu
SrCl,.
Bapuanr 2

1. IIpu monnom cropanuu stuneHa C,Hy oy + 30, y = 2CO; 1y + 2H,0 (o
BbIIIENIIIOCH 6226 k]Ik Temna. Paccunrtaiite 00bE€M BCTYNUBILETO B PEAKIUIO
KHciIoposa (H.y.).

2. [Ipsamass unu oOpaTHasi peakuusi OyAeT MPOTEKATh MPU CTaHAAPTHBIX
ycrnoBusx B cucteme 2NO(r) + Oy(r) <> 2NOy(r). OTBET MOTHUBUpYWHTE,
BBIYHCJIUB AGozgg MPSMOM PEAKIIUU.

3. Ji1s 06paboTKH TBEPBIX CIUIABOB MCHOIB3YIOT aOpa3uBHBIE MAaTEPHUATIBL,
oOnagarorye 0oJbIIoi TBepAOCThI0. Kakol U3 MpemyioKeHHBIX MaTeprasoB
— xopyHn ALO; (A H = - 1677 x/I»/mons), kapoopyua SiC(A H = - 73,3
k/x/monp), kapobum ©Oopa B,C (A H = - 389 k/bx/mons) -
MpEANOUTUTENIbHEE B3STh [IJII BBICOKOTEMIIEpaTypHOUM 0OpaOOTKHU CIljiaBa,
YUHTHIBas TEPMOJIMHAMHYECKYIO YCTOMYMBOCTh abpa3uBa’?

Tema. CkopocTh XMMH4YECKHX MIPOLECCOB U XMMHUYECKOE paBHOBeCHe
Bapmuanr 1

1. 3anucaTh BBIPAXKCHHE 3aKOHA ACHCTBUA Macc aud peakuuu 2NOgy+
Clyy = 2NOCly, ykazaTh 00K TOPSIOK PEAKLIUU U HOPSIOK 10 KaXKIO0MY,
U3 YYacTBYIOIIMX B peakluu, BemecTB. Kak M3BMEHHUTCS CKOPOCTh peaKIUu
IIPY YBEJIMYEHUU AaBieHus B 4 pasa; moHuxeHuu Cyo B 50 pa3?

2. B kxakoMm HalpaBJICHMM CMECTUTCS paBHOBecue B cucreme N, + 3H, <=>
2NHs;, npu ycinoBun, 4To AHOXp < 0: a) npu yBEeJIWYEHUN KOHIIEHTpALUH N»;
0)  npu yBenuueHUH KOoHIeHTpamu H,; B) npu MOBBIIIEHUU
TEMIIEPATYpPHI; T) TMPU YMECHBIICHUU JABJICHUS ?

3. Kak crnegyer wu3MeHHUTH TeMmIepaTypy, 4YTOObI CKOPOCTh peaKIuu
yBenuuuiack B 8 pas (y=2)?

4. B cucreme 2NOy1+O, = 2NO, () paBHOBECHBIE KOHLEHTPALMX BELIECTB
paBusl [NO]=0,2 mons/mm’, [0,]=0,3 moms/mm’, [NO,]=0,4 mons/mm’.
VYkaxuTe npeuMyIIeCTBEHHOE HapaBJIECHUE PEAKIIUU.

Bapuanr 2

0
1. Peakuums npu 20  C 3aBepmiaercs 3a 60 c¢. CKOIBKO AJ1sl 3TOro noTpedyeTcs

0
Bpemenu npu 40~ C, ecu sHEprus aktusaryu pasHa 33,4 kJ[>x/Momnb?



2. Peakmms CHUHTE3a METaHoJIa MPOTEKAET o YpaBHECHUIO
CO+'H, <> H,OH, A= - 108« /more. Kak Hago HU3MEHUTH

TEMIIEpATypy, AaBJIECHUE U KOHIIEHTPAIMIO, YTOOBl CMECTUTh PABHOBECHE B
CTOPOHY 00pa30BaHUs METaHOJIA.

3. Berumcauts AG® mporecca [Ni(CN),]* <==>Ni*" + 4CN, ecmu K, = 1,0
10 mpu 20 °C. Ykaxure, Kakas Peakiys MPOTEKAET CAMOIPOU3BOIBHO B
pacTtBope.

4. OHeprusi akTUBALlUM PEAKLUU PA3JO0KEHUS HEKOTOPOro BEIIECTBA
paBHa 75 xJ[>x/Monb, a oOpatHOM peaknuu — 265 kJx/monb. Paccuuraiite
TEeMIIEpaTYPHBIN KOADPUIIUEHT CKOPOCTU NMPSIMOU peaKkiy B HHTEpBaje
60° — 80°C 1 cTaHAAPTHYIO SHTAIBIINIO PEAKIUH.

Tema. OcHOBHBIC BU/IbI PABHOBECHH B BOJHBIX PACTBOPAX 3JIEKTPOJIMTOB
Bapmuanr 1

1. Onpenenutrb MaccOBYIO JOJIO, MOJISUIBHYIO KOHILIEHTPALMIO W MOJSPHYIO
KOHIIEHTPAIIMIO JKBHBAJIEHTAa cyibdaTa amomMuHus, ecnu B 600 mi pactBopa
HaxoauTcs 5 1 cynbdara amoMuHus. [IOTHOCTE pacTBOpa cuyuTaTh paBHOM 11/MI1.
2. 68,4 r caxapo3sl C,H,,0O;; pactBopeno B 1000 r Boapl. Paccuuraiite: a)
JaBJeHUEe mapa, 0) OCMOTHYECKOE JdaBjIeHHE, B) TEMIIEpaTypy 3amep3aHus, T)
TEMIIEpATYpy KMIIEHUs pacTBopa. JlaBieHne mapa 4uCTOM BOJBI NPH 20°C paBHO
2314,9 Tla. Kpuockonuueckass U 30yJIHOCKOIMYECKasi TOCTOSIHHBIE BOJbI PaBHBI

1,86 10,52 %K

MOJlb

, COOTBCTCTBCHHO.

Bapuanr 2

1. 1151 OYMCTKH U MOJATOTOBKHU METAUTMYECKON MOBEPXHOCTU UCIIONB3YIOT CIIOCO0
TpaBJIeHUS — 00pabOTKa PaCTBOPOM COJIM, UMEIOIIUM KUCIIYIO peakiuio cpenbl (pH
3,5). Kakyto u3 coneit — ZnCl,, NaNO3z, NaHCO; — M0O>XHO HCTIOJIb30BaTh JJIs1 STUX
LETICH.

2. Jlocratrouno num ans o4ductku 10 1 ctouHslx Box oT woHOB prytu (II)
(KOHLIEHTpAIWs HOHOB PTyTH paBHal0 *momns/im) 100 M 0,1M pactBopa cyisdara
HaTpus?

3. TepMoaUHAMHYECKHM PAacueTOM JOKWKHUTE BO3MOXKHOCTh PACTBOPECHHS OCaJIKa
CaC,0y:

a) cepuoil kucioroit: K(CaCy04) = 2,310, K, (H,C,04) = 3,9810°
K,(CaS04)=2,510";

6) Tpronom b: K(CaC,04) =2,3-107, K, (H,C,0,) = 3,98:10°,
Kyeor.(CaT?)=2,6-10"";

B) CCPHOKHCIBIM pacTBOpoM Omxpomara kammsi: Ky(CaC,0) = 2,3-107,
K,(CaS0,)=2,5-107, E(CO,|C,047) = 0,49 B, E(Cr,O,*2Cr") = 1,33 B.



Tema. DileKTPOXUMHYECKHE CUCTEMBI
Bapuanr 1

1. B caeayrommx OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKITUIX:
a) YKQOKHUTE OKHCIHUTE]Ib U BOCCTAHOBUTEIb, PACCUUTANTE MX MOJISIPHBIE MAaCCHI
DKBHUBAJICHTOB;
0) nonbOepure KOI(PPUUMEHTHI B  YpaBHEHUSAX  pEAKLUMH, HUCHOJb3Ys
COOTBETCTBYIOIIME METOJIBI ITO00Pa;
B) OMpeIeNIUTE HaNPaBIEHNE CAMOIIPOU3BOJIBHOTO TPOTEKAHUSI PEAKITHI:

(NH4)2CI'207 = CI'203 +N2 + H20
Zn + HNO; = ZH(NO3)2 +N,O + H,O

2. HWcnonb3ysi METOJ, MOHHO-RJICKTPOHHOTO OajaHca, COCTaBbTE MOJICKYJISIPHbIC
ypaBHEHUS OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB B HAIPABICHUU HUX
CaMOIIPOU3BOJIBHOTO MPOTEKAHMS ISl CIACAYIOMINX CONPSIKECHHBIX MMap:

E° - 31B E° = - ,828B

[AI(OH), 1" |Al,AOH~ = 2H,0|H, ,20H"
3.BplUMCIUTh ~ KOHCTAHTY  pPABHOBECHS  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu: Cu+ Fe” =Cu''+ Fe”
Bapuanr 2
1.I'anpBaHUYECKHM JIEMEHT COCTOUT U3 METAJUIMUECKOro IIUMHKA, TOTPYKEHHOTO B
0,1 M pactBop HMUTpara IIMHKA, U METAJJIMYECKOrO CBHHIA, MOTPYXKEHHOIO B
0,02M pactBOop HuTpata cBUHL@A. Bpruumcaurs I.J[.C. sneMeHTa, HamucaTh
YPaBHEHUE JIEKTPOIHBIX MPOLECCOB, COCTABUTH 3JIEKTPOXUMHYECKYIO LEMb.
2.CocTaBbT€ DJJIGKTPOHHBIE YpaBHEHHUS MPOLECCOB, MPOUCXOASIIUMX  Ha
rpaUTOBBIX ANEKTPOJAX MPH JIEKTponu3e pactBopa KBr. Kakas macca BemiecTsa
BBIJICJISIETCS HA KATOJAE U aHOJE, €CIU 3JIEKTPOJU3 MPOBOAUTH B TeueHue 1 u 35
MUH OpH cujie Toka 15 A?
3.Kene3noe m3nenne NMOKppUIM HUKelneM. Kakoe 3TO NMOKphITHE — aHOJHOE WU
karogHoe? [Touemy? CocTaBbTe 31EKTPOHHBIE YPABHEHUS aHOJHOI'O U KAaTOJAHOTO
MPOIIECCOB KOPPO3UU ATOr0 M3JEIUsl MPU HAPYIIEHUU TOKPHITUS BO BIAXKHOM
BO3/IyX€ U B XJIOPOBOJOPOAHOU (coJistHOM) KucioTe. Kakue mpoayKThl KOppO3uu
00pa3yloTcs B IEPBOM U BO BTOPOM CIIydasix?
Kpurepuu onenku:
_ 3 Oajuia BBICTaBJISIETCSl CTYACHTY, €CJIU PEIICHHUE 3aJladyl BEpHOE U BbIOpaH
palMOHANLHBIN MYyTh PEIICHUS;
2 Oainna, eciy pelieHUE 3aJ1a4yu BEPHOE, HO BHIOPAH HEPAIIMOHATBHBIN MTyTh
pelieHus Winu €CTh OJIUH — JIBa HEJI0YETa;
1 Oamn, ecnu xon pelIeHHs 3aJadyd U OTBET BEPHBIN, HO OBLIO AOIYIIEHO
HECKOJIBKO HErpyOBIX OIIMOOK
0 Oannos, ecnu B paboTe MOJTYy4YEeH HEBEPHBIN OTBET, CBSI3aHHBIM C rpyOoi
OIMOKOM, WIIH, €CJTU B padOTE HE TOJIYICH OTBET.



KoMiuiekT j1adopaTopHbIX 3aJaHUI
JlabopaTopHnas padora Ne 1

Tema: Kitacchl HeOpraHu4eCKux coeMHeHuil

Heas pabdoTbl: TO3HAKOMUTHL CTYACHTOB C TMpaBwiamMu paboOThl B
XUMHUYECKON jabopaTopuu, MepaMHd TPEIOCTOPOKHOCTA TpU  paboTe ¢
arpecCMBHBIMU BEIIECTBAMH, CPEACTBAMHU MPOTUBOMOKAPHON 0€30MacCHOCTH,
npaBuiaMu oQOpMIICHUST J1a0OpaTopHOro oryera. lcciemoBaHue XUMHUYECKUX
CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COECIMHEHUM.

Caenyer yMeTb: COCTaBIATh HWOHHO-MOJICKYJISIPHBIC YpPaBHEHUS PEAKIIUMA
0o0OMEHA; COCTaBIATh YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIN;
OO0BSCHATD, KaKyl0 HH(OPMAIUIO HECET YPABHEHUE XUMHUYECKON PEaKIIUH.

KoHTpoJ/ibHBIE BONIPOCHI U 32/1aHUSA:

1. Hamumure ¢popMyibl OKCHAOB, COOTBETCTBYIONUX ruApokcuaam: H,Si10;,
Cu(OH),, H3As0,4, HMnO,, AI(OH);.

2. JInsa oxcunoB CrO, Cr,05, CrO; mpuBenute (GopmMyiibl COOTBETCTBYIOIIMX
TUAPOKCHUOB.

3. Oxapakrepusyiite CBOHCTBa (OCHOBHBIE, KHUCJIOTHbIE, aM(pOTEPHBIE)
caenyromux coenunenuii: ZnO, Cr(OH);, Ba(OH),, CO,.

4. Kakwe KUCIOTBI MOTYT OBITh TOJYYEHBI  HEMOCPEACTBEHHBIM
B3aUMOJIEHCTBUEM C BOAOM ciienyromux okcuaoB: SO,, SO;, N,Os, NO,?

5. Kakue u3 mepeunclieHHBIX KHCJIOT oOpaszyroT kucibie conu: HBr, H,S,
H3ASO4?

6. Kakue u3 npuBeneHHbIX OCHOBaHMI 00pa3ytoT ocHoBHbIE conu: Cu(OH),,
NaOH, AI(OH);?

7. CoctaBbTe (hOPMYIBI CPETHUX U OCHOBHBIX COJIEH JJI TUIPOKCHUIA Kee3a
(IIT) u ruapoKcUaa IIMHKA.

8. CocTtaBbTe ypaBHECHHs PEAKIHM, MPUBOMIIMINX K OOpPa30BaHUIO COJCH:
KHSO;3, K;,S0;, CuOHCI, CuCl,.

9. llpuenurte rpaduueckue Gopmyibl caeayrommx coeauuenuii: Mn(OH),,
KMnO,, H,SeO,, K,HPO,4, SOs.

IKCNIEPUMEHTAILHAS YaCTh

Oxcuapl. Ilosyyenue u cBoicTBA.

OmnbiT Nel. IToayuenune okcuaa cepoi (IV).

[TomecTuTe HEOOIBIIOE KOJIMUYECTBO MOPOIIKA CEPhI B JIOKKY ISl COKUTAHUS,
HarpeiTe B IUIAMEHHM CIMPTOBKM 10 BOCIUIAMEHEHHUS, BHECUTE B KOHHUYECKYIO
K010y eMKOoCThIO 250 Mi1, B KOTOpoi HaxoauTcst 10 Ml JUCTUIUTMPOBAHHOM BO/IBI,
U npukporte mpoOkoi. [Tocie mpekparieHus: TOpeHUs: OKCUJT PACTBOPUTE B BOJIE,



BCTpsxuBas koyi0y. OmnpenenuTre peakiuo cpeibl, 100aBUB B pacTBOp 2-3 KaIliu
MeTwiopanxa. [IpuBenure ypaBHEHUs peakiui.

OmnbiT Ne2. CBoiicTBa OKCHAA IUHKA.

Hebonpmme komuuyecTBa OKCHAA LMHKA 00paOoTaiTe OTAENbHO 2-3 M
KOHLICHTPUPOBAHHOM LIEJIOYH U CONSTHOM KUCHOThL. Clenaite BBIBOJ O XapakTepe
OKCH/JI1a INHKA, 3aIIUIIUTE YPAaBHEHHUS PEAKLINN.

I'mapoxcuawpl. [losryuyenue u CBOMCTBA.

OnbiT Ne3. CBoiicTBa THAPOKCHIA KAJIbLMSL.

[TomectuTe B mpoOMPKY MOPOLIOK OKCHAA Kajdblusg M NpuOaBbTe 2-3 MI
BOJIbI, 3aTeM — 2-3 xaruiu ¢enondranenna. Hanummure ypaBHeHHE pEaKiUu.

OmnbiT Ned. CpoiicTBa ruapokcuaa xpoma (I1I).

Jlo6aBpTe B TpoOUpPKYy C pactBopoMm xiopuna xpoma (III) weGombioe
KOJIMYECTBO IIEJIOYM 10 00pa3oBaHMs 3€IEHOBATO-CEPOro OCajKa THAPOKCHUIA
xpoma (III). ITomy4ueHHbIl OcagoK pa3aenuTe Ha ABE MPOOUPKU: B OHY NIPUOABbTE
pacTBOp COJITHOM KHUCJIOTHI, B JAPYryl0 — M30BITOK mienodn. OObsicHUTE
NPOUCXOIAILUE SIBICHUS, IPUBEIUTE YPAaBHEHUS pEAKUUN. AHAIOTMYHBIE OMBITHI
npojienanTe ¢ pactBopaMu xjopuja xkenesa (I111) u xmopuna anroMuHmus.

KucJiorel. Ilosryyenune u coiicTa.

OmnbiT NeS. ITosryyeHne KpeMHUEBO KUCJIOTHI.

PactBop cunukaTta Hatpus oOpaboTaiiTe pa30aBIeHHBIM PACTBOPOM COJISTHOU
KHCJIOTHI. YTO BeInagaer B ocanok? [IpuBeaure ypaBHEHHE pEaKLUN.

Coumn. IlosryyeHue u cBoiicTBa.

OnbiT Ne6. Iloayuenme cyabgara O6apus. K pactBopy xinopuna Oapus
nprbOaBbTe HEOOJBINOE KOJUYECTBO PacTBOpa Cyiab(dara HATpust 10 00pa3oBaHUS
ocanka. Hanummvre ypaBHEHUE peakiv.

OnbiT Ne7. CBoiicTBa kap6oHnaToB. K HackImeHHOMY pacTBOpOM KapOoHaTa
HaTpusi TPUOABBTE PACTBOP COJSHOM KHUCHOTHL. Ompenenure, Kakodl ras
BeIIENsieTC. [IpuBenuTe ypaBHEHNE pEaKIUu.

JlaGopaTopHasi pabora Ne2.

Tema: OnpeneseHne MOJSIPHOH MaCChl IKBHBAJIEHTA MeTaJlJIA.

Heas padoTHI: HCHOIB30BAHHE 3aKOHA DSKBUBAJIEHTOB JUIS OINpPEACICHUS
MOJISIPHOW MacChl 3KBUBAJIEHTA METAJLJIA.

Pexomenanum: mpu noAroToBke K padboTe He0OXOAUMO YAEIUTh BHUMaHUE
HNOHSTHUSM: 3KBUBAJIIEHT, MOJIIPHAs Macca SKBUBAJIEHTA U 3aKOHY HKBHBAJIEHTOB, a
TaKk)ke 0003HAUYECHUSAM U €IMHULIAM U3MEPEHUS] PU3NYECKUX BEJTMYMH.

Baskneiiliue MOHSITUSI: aTOM, MOJIEKYJIA, UOH, 3KBUBAJIEHT; OTHOCUTEIbHAs
aTOMHAasl Macca, MOJEKYJsIpHas Macca, MOJib, (DAKTOp PKBUBAJIEHTHOCTU (YHUCIIO
SKBUBAJIEHTHOCTH), MOJIIpHAs Macca, MOJSIpHBIA 00beM, MOJSpHas Macca
HKBHUBAJICHTOB BEIL[ECTBA, 3KBUBAJICHTHBII 00bEM.



Caexyer yMmeTh: JaBaThb  ONpENEICHUS  BAKHEUIIUM  MOHSTHSIM;
(bopMyIUpOBaTh CTEXUOMETPUIECKUE 3aKOHBI: OMPEENISITh SKBUBAICHT BELIECTBA
B KHCJIIOTHO-OCHOBHBIX W  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMUSAX;
pacCUMTHIBATh MOJSIPHBIE MAacChl 3KBHBAJICHTOB BEILECTB; IOJIb30BATHCS IS
pacyeToB 3aKOHOM DJKBHUBAJICHTOB, OOBACHATH, KAaKyl0 HMH(POPMAIUIO HECET
ypaBHEHUE XUMHUUYECKOU PEaKIIHH.

KoHTpoJsibHBIE BONIPOCHI U 321aHUS

1. JlaiiTe onpeneneHust aToMy, MOJIEKYJIE, HOHY, JKBUBAJICHTY.

2. Ilouemy 3KBHUBaJIEHT sIBIsieTCA yCHOBHOM wactuuei? IloscHure TepMuH
«(axTop SKBUBATIEHTHOCTH.

3. Omnpenenute ¢GakTOp SKBUBAJICHTHOCTH CEPHOM KHUCIOTHI U THUAPOKCHIA
HATpPHsI B KUCJIOTHO-OCHOBHBIX PEAKIUAX.

4. PaccuuTaiiTe MOJISIpHbIE MAacChl KBMBAJICHTOB B peakUUsIX oOMeHa, IS
BEIICCTB: Ca(OH)z, H3BO3, KzCI‘zO7.

5. Beruucnure momnsipHyro maccy skxBuBasienta H;PO, B peakmusix oOmeHa,
€CJIM U3BECTHO, YTO 00PA3YIOTCS TOJIBKO KUCIIBIE COJIH.

6. 4,081 meTasnia BBITECHSIOT U3 KUCIOTHI 1,41 BOAOpOa, U3MEPEHHOTO MPHU
H.y. DTa K€ Macca MeTajia BbITecHsAeT 12,951 cBHHIIA U3 PacCTBOPOB €ro COJIEH.
Borunciiure MOJISIpHYIO MacCcy SKBUBAJI€HTa CBUHIIA.

7. MpIibsik 00pa3yeT JBa OKCHJIa, MAaccoBas JIOJIsI MBIIIbSIKA B KOTOPBIX
COOTBETCTBEHHO paBHa 65,2 u 75,7%. PaccunTaiite MOJISPHYIO MacCy 3KBUBAJICHTA
MBIIIBSIKA B KAKJIOM OKCHUJIE.

JKCIEPUMEHTAIbHAA YaCTh

B pabore 11 HaxoXIeHUsS MOJSPHOM Macchl SKBHBAJEHTa MeTailja
UCIIOJIB3YETCS METOJ BBITECHEHHS BOAOpPOAA W3 KHCIOTHI C IMOCIEAYIOUIUM
u3MepeHneM ero o0réma. HeoOxoaumo y4uThIBaTh, UYTO BOJIOPOJA HAXOAHUTCS B
CMECH C MapaMu BOJbI, IOITOMY TpeOyeTcs BBECTH IOIPABKY Ha MapLUalIbHOE
JABJICHUE BOJSHBIX MApOB MPU TEMIEPATYPE NPOBEAEHUS ONbITA.

MeToauka BbINOJHEHUS ONbITA

B xoHumveckyto npoOUpKy Hanelte 5 Mia pa30aBiIE€HHOTO PacTBOpPa COJITHOM
KHCJIOTHI IPU IMOMOIIHM jJ03aTopa. [IpoOHupKy ¢ KHCIOTON OCTOPOKHO HAKJIOHUTE U
MOJIOKUTE HABECKY METajula, CJENs 3a TeM, YTOObl METaJll MPEeXICBPEMEHHO HE
nonajg B KHCJIOTY. B TakoM TONOXKEHUM TPOOUPKY 3aKpouTe MNpoOKOH ¢
ra300TBOJIHON TpyOKOil, paHee mpucoenuHeHHod k Owoperke (1). HeoOxommumo
OTMETHUTh YPOBEHb >XMJIKOCTU B Oroperke (1) mo Havana peakuuu. Berpsxuys
OpOOUpPKY, MOrpy3UTEe META1 B KHUCHOTy. HaOmrogaiite BhlIeneHue BOAOpOAA U
BBITECHEHHE BOJBI M3 paboueld OIOpETKH B COOOINAIONIYIOCS C HEMl HamopHYIO
otoperky (2). Ilo okoHYaHHME peakIUU ONpeleIuTe KOHEUYHBIM YpOBEHb BOJbI B



otopetke (1) m paccuutaiite 00BEM BBIICIUBIIETOCS BOAOpOAa. Pe3ynbrarh
dKCIIEpUMEHTa OOPMHUTE B BUJIE TaOIHIIHI (Tabmmma 1).

PacuéTtnl 1 00Ccyx1eHHe pe3yabTaTOB

Pacuér M (1/z Me) MOXHO BBITIOJIHUTH ABYMS CIIOCOOAMU.

IlepBblii cioco0:

1. IlpumeHMB ypaBHEHHE COCTOSIHHA HIeallbHOro rasa Kramnelpona-

m
PV =—RT
MenpeneeBa M Y, BBE/S MONPABKY Ha MMAPIUAJIbHOE TABJICHUE BOASHOIO

napa (P — h ), Beruncnure maccy Bojopoja B U3MEPEHHOM BaMH 00BbEME.

3HaueHUs1 YHHMBEPCAJIbHOM Tra30BOM MNOCTOSIHHOM R = 8,314M =
moab e K
8314 K _ g314 A _g314 100 = 0082 M~ 62 36
mosbe K monb* K monve K monb* K

MM.DM.CM.* T _ 1.986 Kan
Monbe K ’ monbe K

2. Ha ocHOBaHMM 3aKOHa JKBUBAJIEHTOB BBIUHUCIUTE MOJISIPHYIO MAaccCy

m{Me) M '%MQ:'
m(H) M (Hy)

SKBUBAJICHTA METaJlIA: , e M (1/z H,) = 1 r/monb.

3. PaccuunraiiTe aTOMHYIO0 MacCy MeTajljia, BOCIIOIb30BaBIIUCH BAJICHTHOCTHIO
MeTaJlia 1, CJIeI0BATENbHO, (DAKTOPOM IKBUBAJICHTHOCTH:

M (1/z Me)= 1/z ‘A , tne A — aromMHasi Macca METajlia; Z — YUCIIO SJIEKTPOHOB,
YYaCTBYIOIIHNX B PEAKIIUU.

4. CpaBHUTE TOJYYCHHYIO OJKCIIEPUMEHTAIbHYIO BEIUYUHY MOJSPHOM
MacChl DKBUBAJICHTA METa/Ula C TCOPETHYECKUM €€ 3HAUYCHHEM, HAWJACHHBIM IIO
MEPUOUIECKON CUCTEME, BBIYMCINUTE OTHOCHTEIBbHYIO OIMHOKY (A) ombiTa: A =
M(;Me)zeop—MCMe)mpase

M(SMe)zeop

-100%

5. Bce Teopernueckre U SKCHIEpUMEHTANIbHBIC JaHHbIE 3aHECUTE B TaOIUILY

Bropoii crioco0:

PV _PoVq

1. Viconk3ys ypaBHEHHE OOBEIMHEHHOrO Ia3oBOrO 3akoHa I Ty |
npuBeaUTe 00BHEM BblIEIuBIIErocs: Bogopoaa K H.y. (V(Hy)).

2. 3amenute maccy Bomopoma u M(1/z H,) B 3aKkoHe SKBUBAJICHTOB Ha
IPONOPIIMOHATbHBIE UM 00BEMHBIE 3HAYCHHSI U TTOTYUYUTE PACUETHYIO (DOPMYITY:
m(Me) VoS Hz)

VD{HZ:]
paBubii 11200Mm1.
Janee pacy€r nmpooimkaiTe ¢ MyHKTa 3 TPEABIAYIIEro crocooa.

1 . ,
M(=Me) = , tne Vo(l/z Hy) — skBuBanmeHTHBIH 00BEM BOJOpOA,
F-4



dopma oT4eTa K JIA00OPATOPHOI padoTe
Omnpenenenue MOJISIPHOM MacChl S)KBUBAJIEHTA MeTAJLJ1a
Hesp paldOTHI: HUCHOIB30BAHME 3aKOHA SKBUBAJIICHTOB IS OMNPEICIICHUS
MOJISIPHOM MacChl 9KBUBaJIEHTa METaJIjIa.
KpaTkue TeopeTuyeckne 0CHOBbI padoThI
DKBUBAJICHTOM Ha3BIBAE€TCS

@akTOp YIKBUBAJICHTHOCTH

MOJIHpHa}I MacCCa SKBHUBAJICHTA U €€ Pa3MCPHOCTH

3aK0H PKBHBAJICHTOB M €I0 MaTEMaTHUUYECKOEC BbIPAKCHUC

PacueTtsl u 00cy:x/1eHNe Pe3yJIbTATOB
Hccnenyemas peakuys B MOJIEKYJISIPHOM BUJE

VYpaBHeHHE 2JIEKTPOHHOTrO OajaHca:
OKHCJICHHE

BOCCTAHOBJICHHC

@aKTOp 3KBUBAJICHTHOCTH




TCOpeTI/I‘ICCKOC 3HA4YCHHUC MOHHpHOﬁ MacCChl 3KBUBAJICHTA METaJljla

Tabnuua 1. DkcriepuMeHTanbHbIE JAHHBIE U PE3YJbTaThl PACUETOB

Exnauna
HN3mepsiemas nin pacyerHasi BeqinyuHa | O0o3HayeHune 3Hayenne

H3MepeHust
Macca meramna m (Me) r
Temmeparypa T K
HcxonHblil ypoBEHB BOJBI Vi MII
Koneunslil ypoBeHb V, MII
O0BEM Ta30BON CMeECH V=V,-V; MIT
O6mem Bogopona (H.y.) Vo(Hy) MJT
ATMocdepHOe 1aBiIeHHe P MM. pT. CT.
[MaprmansHOE 1aBlieHNE MapOB BOABI h MM. PT. CT.
MomnsipHasi Macca 3KBUBaJIEHTa BOJIOPO/ia M (1/z Hy) T/MOITb
MonsipHblii 00BEM SKBUBAJICHTA BOAOPOIA Vi (1/z Hy) MJT/MOJTb
Macca Bosopoza m(H,) r
DKCIEPUMEHTAJIbHOE 3HAY€HUE MOJSIPHOU M (1/z Me) /MOME
Macchl SKBUBAJICHTa MeTaJlla
BanenTtHOoCTh MeTaa z
DKCHepUMEHTANIbHOE 3HAYEHHE MOJISPHOM M (Me)oee /MOME
Macchl aTOMOB MeTaliia (ATOMHbIE MacChl)
Teoperuueckoe 3HaU€HUE MOJSIPHOU MAacCChI M (1/2 Me)reop | Tmomth
SKBHBAJICHTA MeTaJlIa
OTtHocuTeNnbHAs OMKOKa A %

BriBoanr:

JlaGopaTopHnasi padora Ne 3.

Tema: Onpenenenue Tenn0Boro 3gpdexkra XuMHUYECKOH peakuun

eabr padoThbI:

OCBOUTb MCTOAUKY OKCIICPUMCHTAJIBHOIO OIIPCACICHMA

TerioBoro 3dQeKxra peaknuu HEeWTpaau3alvy; WCIONb30BaTh 3aKOoH [ecca mis
pPacyeToB U3MEHEHUS SHTAIBIINHI, SHTPOIIUHU U CBOOOAHON SHEPTUU CUCTEMBI.

PeKOMeHI[aIIl/II/IZ IIPHU MMOATOTOBKEC K pa60Te HCO6XOI[I/IMO IOBTOPUTDH Pa3aCiI

«XHUMHUYECKast TCPMOAUMHAMUKA)» K1 OTBCTUTDH HAa BCC KOHTPOJIbHBIC BOIIPOCHI.




Baxueiilmiue TOHATHS: cucTeMa (TOMOTCHHAas W TETEpPOreHHas);
TEPMOJAMHAMUYECKNE  CHCTeMbl  (OTKpBITas, 3aKpbiTas, HW30JUPOBAHHAs);
TEPMOJMHAMUYECKUE TMapaMeTPbl COCTOSHUS (PKCTCHCHUBHBIE M WHTEHCHBHBIC);
TEPMOJAMHAMUYECKHNE (YHKIIUM COCTOSHUSA, BHYTPEHHSS DHEPTHs, SHTAIBINA,
SHTpONUsA, CBOOOJHAs 3Heprusi ['nOOca, SHTanmbmus OOpa30BaHMS, SHTAIBIIUSA
CTOpaHUus, CTAHJAPTHBIE COCTOSHUS M YCIOBHUS, TEIJIOBOW JPQEKT, 3K30- U
SHAOTEPMUYECKUE PEAKIUH, TEPMOJMHAMUYECKAs BEPOSITHOCTh  CHUCTEMBI,
TEPMOXUMHUSL.

Caenyer ymerb: OOBSCHSATH BCE€ BAXKHEHUIIME NOHATUS U JaBaThb WM
OTIpEICIICHHS;

ONpeNeNsiTh THUIl CHCTEMBI;, 3alHCHIBATh TEPMOXMMHUYECKHE YpPaBHEHUS;
PacCCUYHUTHIBATH TEIUIOBOM d(PPEKT XUMUUECKUX U (PU3UKO-XUMHUYECKUX MPOIIECCOB;
OLICHMBATh TEPMHUYECKYI0 YCTOMUMBOCTb COEJUMHEHUU Ha OCHOBAaHMU 3aKOHA
I'ecca;

paccuuThIBaTh MU3MEHEHHE BHYTPEHHEW HSHEPruH, SHTPOIUU U CBOOOJHOMN
SHEPTUHM CHUCTEMBl B Pa3MYHBIX MpoIeccax; OOBACHATh TEPMOAMHAMHYECKUE
KPUTEPHUH BO3MOXKHOCTH CaMOITPOM3BOJILHOTO MPOTEKAHUs MPOLIECCa U COCTOSTHUS
paBHOBECHHI.

KoHTposbHbIe BONPOCHI U 3aJaHUS

1. Kak u3MeHseTcst SHTAIbINS CUCTEMBI, €CIIA PEAKIIUS UIET C MOTJIOIMIeHHEM
Tera’?

2. Beruucaure temnosoi d¢ ekt peakimn NaH ) +H,0,0=NaOH ) +H,(T)

M0 CTaHJAPTHBIM DJHTAIBIUSM OOpa30BaHUS BEIIECTB, YYACTBYIOIIMX B
peakmmn, ecmn AM29s(NaHy)) = - 56,94 xJlx/monb, A3 (NaOH,)) = -
469,47 xJlx/Monb, 220 (H,0,) = - 285,84 kJK/MOMb.

3. OHpCI[GJ'IHTe 3HAK UBMCHCHMU: DHTPOIIMH B CICAYIOIMINX PCAKINAX
4NH3 + 302 = 6H20(;K)+ 2N2

CH4()K) + 4C12 = CCI4()K)+ 4HCI
CO + 3H2 = CH4 + HzO(m)

4. B kKakoM HampaBIICHUH HIDKCTIPUBEICHHAS peakinus OyaeT MpOTEKaTh
camomipou3BoiibHo? N, + 2H,0 = NHyNO,, ecnu AGogg(g(NH4N02) = 115,94
K JIx/MOmb, AG295(H,0 ) = - 228,8KIx/MOIB.

JKCNePUMEHTAJIbHAs YaCTh
MeTtoanka npoBeaeHUus ONbITa
TennoBoit 3 deKkT peakluu HEUTpalu3alMu OMpPEAeIeTCsS B MPOCTEHIeM
kanmopumerpe. OOBEMBI UCXOTHBIX BEIIECTB MPHUBEACHBI B Tabmuie 1 coryiacHo
BAPUAHTY.



Taomunal. O0beMbI UICXOIHBIX BEIIECTB

BapuanTt 1 2 3 4 5 6 7
OO0BEM KHCIIOTHI, MIT 60 65 75 70 70 75 55
OO0BeM IIEI0YH, MIT 60 65 60 70 65 75 65

[Ipy mnomomM MEpHOro UWIMHAPA TIOMECTUTE pPacTBOP OJHOIO W3
pearupyronmx BEIIECTB BO BHYTPEHHUH CTakaH Kajlopumerpa. TepmMoMmeTpom
M3MEpPbTE HAYaJIbHYHO TeMmmeparypy pactBopa T,. Ilocme sTtoro depes BOPOHKY
IPWIEUTE BTOPOM KOMITOHEHT PEAKIIMM, OTMEPEHHBIN TAKKE C MIOMOIIBI0 MEPHOIO
uuuHapa. [locne HeMemIeHHOro NepeMENIMBaHUs OTMEThTE CAMYKO BBICOKYIO
temnepatypy Ty. Pe3ynbrarsl usmMmepeHuil U pacueToB opopMuUTe B BUAE TaOIUIIbI
2. Oo6paboTka pe3yabTaTOB IKCIIEPUMEHTA

1. Onpenenure n3menenne remneparypsl pacteopa AT = T — Ty

2. Paccumraiite kommyectBO TermiuoThl Q (/Ik), BblOenIUBIIEHCS B XOJ€
peakiuu: Q = (Mg + Mye;) AT-C + W-AT, T11€ Myye ¥ Myye; — MACCHI KUCTOTHI U
IIEJIOYH, YUCIICHHO PaBHbIE UX 00bEeMaM (p=1r/CM3); C — ynenbHas TEIUIOEMKOCTD

pazbaBiaeHHOro BoaHOro pactBopa (Boawl) 4,184 JIx/r-K; AT — wusmeHeHue
temnepatypsl; W — nocrosinnas kanopumerpa (140,6 1x/K).
3. Boiuucnure OTIBITHOE W3MCHCHHE SHTAIBITUN
Q-107° .
(xJx/monb): AH e = — —, > [ie V — KOJIYECTBO o0Opa3oBaBILIEHCS BOJIBI.
4. Paccuuraiite OTHOCHUTEJIbHYIO MOIPELIHOCTD OIIBITA, %:
AH o, —AH .
A = |—=—F=|. 100%. Caenaiite BBIBOIBI 110 paboTe, 0OCYANTE HCTOUYHUKH
TEOD
MIOTPELIHOCTEN.

OTtyer odopmurte 10 cienyrouieit popme:
dopmMma oT4eTa K Ja00paTOpHOii padore
Omnpenaesienne TenJI0Boro 3pdexra peakuu HEMTPAJIU3ALNH
Heas paboThl: OCBOMTH METOAUKY JKCIEPUMEHTAIBLHOI'O OIpeAcIeHuUs
TerioBoro 3dQexra peakiuu HeWTpaau3aluu; UCIONb30BaTh 3akoH [ecca mms
pacyeToB U3MEHEHHUSI YPHTAIBITUU, SHTPOIIUU U CBOOOHON SHEPTUU CUCTEMBI.

Kparkue TeopeTruueckne 0CHOBbI padoThI
TennoBeiM 3 (PEeKTOM XUMHUUECKON peaKlui Ha3bIBACTCS

O0o3HaueHHUeE: €IMHUIIBI U3MEPECHUS
3akoH ['ecca




0
AH 00p.298

CnenctBue u3 3akoHa ['ecca:

XuMHUUecKas peakius BO3MOXKHa, eciu 171 Hee AG , <0
BzaumocBs3e TepMonuHaMudeckux GyHKuuil AG i, = ,

riae AGy.p.- U3MEPSIETCS B

AHy, - U3MEPSETCS B

ASy p.- u3MepsieTcs B

T -

Hccnenyemas cucrema: KMCIOTa ; OCHOBaHHE

Hccnenyemas peakuusi B MOJIEKYJISIPHOM BHJIE

HonHoe ypaBHEHUE peakuu

3akoH ['ecca mis uccnenyemoit peakuuu

PaccuuTaiiTe U3MEHEHUsI TEPMOJMHAMUYECKUX (PYHKIUN, UCTIONb3YS JaHHbIE
npuiaoxeHus 1.

BHO




GOXp
BriBos:
3Kcr[epI/IMeHTa.JII>HaH 4acThb
Tabmumna 2. PGSyJILTaTLI DKCIICPUMEHTOB U PacucTOB
HN3mepeHHbIe U pacyeTHbIE EnuHuna
O0o3HaueHHE 3Hauenue
BEJIHYHHBI H3MepeHust

O06BbEM KUCIOTHI

O0BeM 11e10Yn

KOHI_ICHTpaL[I/IH KHCJIOTHI

Konuenrpauus menoun

Hauanpnas Temneparypa

Koneunas remnepatypa

VenpHas TEIIOEMKOCTD BOJIBI

KommuectBo O6p330B3BI.H€I>iC$I BOJBI

Teru1oBoit 3 ext (OMBITH.)

EES
N3meneHune sHTanbIuM (OIBITH)

H3menenne sHTaNbIUH (pacyeTH)

*)TeruioBolt  3d@dexT  peakuuu  pacCUUTHIBA€TCS MO  YPaBHEHUIO:

O=(m;+my) CAT + WAT, tne m; ¥ m, — MacChl KHCIOTHI M IICIOYU
(p=1r/eM’); C — ynmenbHas TEIUIOGMKOCTh Pa3GaBIEHHOr0 BOZHOIO PacTBOPA
(Bompr) 4,184 JIx/r'K; AT — wusMeHenue Ttemneparypsl, W — MOCTOSHHAs
kasopumerpa (140,6 Jx/K).

Q-1072

**) Wsmenenwe osHTamenuu: AH .. = kJ/x/mMons, Toe Q -

TerI0BOM A (PeKT (OMBITHBIN); V - KOJIMUECTBO 0OPa30BaBIIIEHCS BOJIBI.
Bbluncienrne OTHOCUTEILHOM MOTPEIIHOCTH OMbITa, %:




A=

ﬂHTEEp—a':'-HrrpaK‘T | ] 1 OD%
AHpeop

HOI‘peIHHOCTB OIIbITAa

BriBos:

[Tpunoxenue 1. CTanaapTHbIE TEPMOAMHAMUYECKUE BETUINHBI

BemectBO AH' oop.» KK/ MOJIB Sooﬁp_, J:k/(moatb © K)

HC1 -167,46 55,10
HNO; -173,20 156,16
NaOH -469,60 49,66
KOH -481,15 91,96
KCI -418,67 157,60
KNO; -457,78 2489
NaCl -406,12 115,30
NaNO0s -446,23 206,60
H,0 -285,84 70,10

JlabopaTopHas padora Ne 4
Tema: XumMuueckass KHHETHKA

eab padoThI: UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKLIUU :
1) OT KOHIEHTpallMK pearupyrolux BeUIeCTB; 2) OT TeMmIepaTyphl Ipoiiecca; 3)
pacyeT PHEPTruM aKTUBALMU PEAKIUU.

PexomMeHnaanum: Mo3HAKOMUTHCA C TEOPETUUYECKUMHU OCHOBaMHU PAOOTHI MO
JUTEPATYPHBIM UCTOYHHUKAM.

Baskneiilmue TOHATHSA: WCTHUHHAS M CPEOHSS CKOPOCTH, KOHCTaHTa
CKOPOCTH, KHHETUYECKOE YPaBHEHUE, SHEPTUsl aKTUBALIMM, KHHETUYECKHUE YCIOBUS
CaMOITPOU3BOJILHOTO MPOTEKAaHUs MPOLECCOB, MEXAaHU3M peaKkluu, 0OpaTuMble U
HEOOpaTUMBbIE PEAKIIUH.

Caexyer ymMeThb: 3alUChIBaTh KUHETUYECKOE YPaBHEHHUE ISl TOMOI'€HHOW U
TeTEepOreHHONM peaklMM; pPaCCUUTHIBATh CKOPOCTh XHWMHUYECKOW pEeakIuu B
Ha4YaJIbHBI MOMEHT M Ha MOMEHT, KOIJIa MpOpearupoBajia 4acTh BEIIECTB;
ONpPEAENATh W3MEHEHUS CKOPOCTH IPU W3MEHEHWM KOHIIEHTPAllMM BEUIECTBA,



TeMIEpaTypbl W JIaBJIEHUS; PACCUUTHIBATH SHEPrUI0 AKTUBALIMM W KOHCTAHTHI
CKOPOCTH;

KoHTpoJibHBIE BOIIPOCHI U 3aaHUSA

1. Kakue (hakTOphl BIUSIOT HA CKOPOCTh XUMHUYECKUX PEAKIHI B TOMOT€HHBIX
U TETEPOre€HHbIX CUCTEMAX ?

2. Kak BiusieT nmpupoja pearupyromnx BEHIECTB Ha CKOPOCTh XMUMHUYECKUX
peakuuii? [IpuBeaute npuMepsl.

3. Ot kakux (aKkTOpOB 3aBUCUT KOHCTAHTA CKOPOCTU XMMHUYECKON peakiuu?

4. ChopmynupoBaTh U 3aMUCaTh 3aKOH JEHCTBYIOIINUX MacC JUISl PEaKIUu:

2N0(r) + OZ(F) = 2N02(F)

5. Ilouemy TemmepaTypa BIUSET Ha CKOPOCTh XUMHUUYECKHX peakuuii? Kak
VU3MEHSIETCS CKOPOCTh 'OMOI€HHOM PEaKUHMHU MPH IOBBILIEHUA TEMIEpPaTypbl Ha
40°C, ecnu TemnepatypHbiii KodphuuneHT pareH 27?

6. Urto Ha3piBaeTcs »JHeprueil akrtuBauuu? B Kakux eauMHMIIAX OHA
BbIpakaerca? Kakas w3 JByX NpPHUBEIACHHBIX pEAKIM MPOTEKaeT ¢ OoJblien

CKOpPOCTBIO?
CO + H,0 = CO,; + H, (sueprus aktuanuu 98 kJ{>/Mob) (1)
2HI = H, + I, (3ueprus aktuBanuu 186,4 xJ{x/M0Jb) (2)

Onbitr 1. 3aBHCHMMOCTH CKOPOCTHM XHMHMYECKOW peakuum OT
KOHIIEHTPALMHU pearupyroumx BemecTB

Jlnst viccneqoBaHus IpeiaraeTcs peakus:

Na,S,0;5 + H,SO4 = Na,S0,4 + SO, + S| + H,O

Peakiusi B MOHHO-MOJIEKYJIIPHOM BHJIE:

S,0;7 + 2H" = SO, + S| + H,0.

[Ipexnae YyeM MNpUCTyNaTh K BBIINOJHEHUIO JKCIIEPUMEHTA, PACCMOTPUTE
OPUMEHUMOCTh  3aKOHa  JIEWCTBYIOIIMX  MacCc Uil  JAHHOM  peakuuu
(171 ynpoIlleHUsl MUCHOJIb3YWTE YpaBHEHHE pEaKUMU B HOHHO-MOJEKYJISIPHOM
Buae). M3oOpasure rpaduyecku BUJ 3aBUCHUMOCTH CKOPOCTH pPEaKLHUH MpH
YBEIMUYECHUH KOHIIEHTPAIINK THOCYIb(aTa HaTpus, YCIOBHO 0003HA4YMB ee Kak 1C,
2C, 3C (mmpu nOCTOSIHHOM KOHIIEHTPALUK CEpHOM KUCIOThI). Onpeaenute nopsaoK
peakuu mo Tuocyinbdar-uoHam. OOCyauTe TakkKe BUJ 3aBUCUMOCTH CKOPOCTHU
peakiMu OT KOHIIEHTPAIlMU CEPHOM KUCIOTHI U M300pa3uTe rpaduuecku BUJl ATOU
3aBUCUMOCTH, €CJIM KOHILIEHTPALHUIO THOCYJIb(aT-UOHOB CUHUTATh ITOCTOSHHOM.
VYkaxuTe nopsIoK peakluy Mo HOHaM BOJIOPOJA.

MeToauka BbINOJHEHUS ONbITA

[TpuroroBsTE TP pacTBOpa THOCYAb(aTa HATPHUS PANUYHON KOHIIEHTPAIIHH.
Jlnst aTOrO B TpU NMPOOHPKH HayieiTe: B mepByro — 1 My pactBopa Na,S,03 u 2mi
H,O; Bo BTOpYyI0 — 2 M1 Na,S,0;5 1 1 M H,O; B TpeThro — 3 mMu1 TOTO K€ pacTBopa
Na,S;0;. 3arem B kaxayro npobupky modaBpTe 1mo 1 mu pactBopa H,SO, m



U3MEpPhTE BpEMsI B CEKyHJaX OT MOMEHTa J00aBJEHUS KHUCIOTHI A0 MOSBICHHS
NEPBBIX NPHU3HAKOB IIOMYTHEHUS BCIEACTBUE OOpa3OBaHMs cepbl. Pe3ynbraTsl
OMBITOB 3aHecuTe B Tabimuuy 1 v moctpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH
peakly OT KOHUEHTPALMHU THOCYJIb(aTa HATPHS.

OnpIT 2. 3aBUCHUMOCTH CKOPOCTH PEaKLUUH OT TeMIIEPaTypbl

Uccnenyercs mnonysmnupudeckoe mnpaswio Bant-I'opda u ypaBHeHue
Appenuyca, rpadpuiyeckoe peleHue KOTOPOro MO3BOJSET OMpPENeIUTh BEIUYUHY
SHEPIUU aKTUBALMU PEAKLUU.

MeToanka BbINOJHEHHUS ONbITA

B uersipe npoOupku Haneire o 2 mi pactBopa Na,S,03, KaKIyt0 OCTaBbTE
B CTaKaH ¢ ropsueil BoJIoM, cOOJII01asi UHTEpBaJl TEMIIEpaTyp BOJIbI B 10°C, u yepes
3 — 5 MuUHYT uU3MepbTe TemIepaTypy B cTakaHax TepmMomerpoMm. JloOaBbTe B
Kaxayro npooupky mo 1 mu pacrBopa H,SOs4 m orMersTe BpeMsi OT MOMEHTa
N00aBJIEHUST KUCIIOTHI 10 MOSBJICHUS IEPBBIX PU3HAKOB TOMYTHEHHS. Pe3ynbTaThl
OTIBITOB BHECUTE B TAOIUILy 2 U MOCTPONTE TpaduK, OTKIAIbIBAS 110 OCH a0CIUCC —
TEMIIEpaTypy, a 0 OCH OPAUHAT OTHOCUTEIBHYIO CKOPOCTh (BEIUYMHY, OOPATHYIO
BPEMCHH ).

Paccuuraiite cpennuil TemneparypHblii KOd(DPPUIMEHT peakuuu, HUCIONb3ys
npaswio Baat-I'odda B 3amanHOM HHTEpBae TEMIEpaTyp.

Jlis rpaduueckoro pacuera dHEPruMHM aKTHBALMM MOCTPONTE 3aBUCHMOCTD

Inv=f(1/T) u mo TaHreHcy yrja HakKJIOHa MPSIMON OINpPEIETUTE DHEPTUIO

aAKTUBALIUM TAHHOU PEaKIUU.
dopma oT4YeTa K JIA00paATOPHOH padoTe
XuMuyeckasi KHHeTHKA
[lenb pa®oThI: KccenOBaHNE 3aBUCUMOCTH CKOPOCTH XUMUUYECKON peaKkIuu
OT KOHIIEHTPAIlMU PEarupyronifx BeIecTB U TeMIIepaTyphl.
Kpatkue TeopeTndeckue 0CHOBBI PadoThI
CKOpOCTBbIO XMMUYECKOM pEeaKIIU Ha3bIBAETCS

CKOpOCTB peakIMK 3aBUCUT OT CIEAYIOIIUX (PaKTOPOB:

b o S

3aBHCHUMOCTH CKOPOCTHU XUMHUYCCKOMN pe€akuun OT KOHLICHTPAIIUNU UCXOJHBIX
BCIICCTB OIINCBIBACTCA:



BinstHue teMriepaTypsl ONKACHIBAETCS :

[Topsgok peakuuu

MoekyIapHOCTh PEAKLIUU

SHCpFI/I}I AKTUBAIlUN PCAKIINU

HN3MCPACTCA

OmnbiT 1. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIUU OT KOHILIEHTPALMU
pearupyronmx BeIecTB
Hccnenyemas peakuus:

B nonnom Bune:

3aKOH JEUCTBYIOLIMX MacC:

Bun teopermdyeckux 3aBUCHMOCTEW CKOPOCTH HCCIEAYEMOW PEAKUUH OT
KOHIIEHTPAILIMU OJHOTO U3 UCXOHBIX BEIIECTB MPU MOCTOSIHCTBE BTOPOTO:

C (5,0:1) CH)

Tabnuual. Pe3ynbrarsl SKCiepuMeHTa

Howmep Konmnuectso mi Konuenrpanus Bpewmsa OTtHocuTeNnbHAs




CHUCTEMBI peareHToB 82032' MOSBJICHUS CKOpOCTh
-1
Na,S,05; | H,O | H,SO, MYTH, T, C V=100/z, ¢
1 1 2 1 1C
2 2 1 1 2C
3 3 0 1 3C
»
i 1 : > e (5:04)

Puc 1. 3KCHepI/IMCHTaHBHaH 3aBUCHUMOCTb CKOPOCTH PCAKIHMU OT KOHIICHTpalHun TI/Ioch'IL(l)aT-

HOHaA.

BriBog:

OmnbIT 2. 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPATypPhl

[IpaBuiio Bant-I'odda:
YpaBHeHne AppeHunyca:

Tabnuna 2. Pe3ynbTaThl
JKCIIEpUMEHTA
Homep Temneparypa /T Bpewms OtHOCuTENnbHAS Inv




CHCTEMBbI ITOSABJICHUSA CKOpPOCTH

°C K |
MYTH, T, C V=100/t, ¢’
1
2
3
Pacuer TemneparypHoro ko3ddummenra:
Fit ¥o ¥z
= = cCJIn
]”cp 3 >
Y1= V2= Y3=

Hns  rpaduueckoro  pacyera  JHEPrUM  aKTUBALIUA  TIOCTPOWTE
3aBucuMocTh In ¥ = f(1/T) u 1o TaHreHCy yriia HakjIOHA MPSIMOM OIPEIEINTE

OHCPIrurO aKTUBAIllkuH:

InV4

; e tea=-Eu/R

\ = B TR

VoA InVaA
.:‘C' SU
4.5
4 LAEEEEEREN N
_:‘:,; T EER RN
A NEEEENENEEREN
20 2.0 P
1.5
10 1.0 n
g 22 —p
0 0.0
10 20 30 10 20:.6C 20 2530 35 40 45T e




Puc.3. I'paduxu sxciepuMeHTaIbHON 3aBUCHMOCTH CKOPOCTH PEaKIMH OT TEMIEPaTyphl,
a) - ompeneNeHHe TeMIEepPaTypHOro Kod3(pGUIMEHTa XUMUYECKOW peakiuu; 0) - IHEeprus
aKTHUBalNU.

Pacuer OHCPIUU aKTHBAIIUU:

BriBog:

JlaGopaTopHasi pabora Ne §

Tema: Xummnueckoe paBHoBecHe

Heas paGoThl: U3Y4YUTh BIUSHUE PAa3IMYHBIX (DAKTOPOB HA COCTOSHUE
PaBHOBECHS, YUYUTHCS MPOTHO3UPOBATH CIBUI PABHOBECHS MIPU JEHWCTBUU Pa3HBIX
(bakTOpOB.

PexomMeHnaanum: npy moaroToBke K paboTe HE0OX0IMMO MTOBTOPUTDH Pa3el
«XuMuueckasi TepMOJUMHAMUKAY, «XUMHUUYECKass KUHETHKa» M OTBETUTh Ha BCE
KOHTPOJIbHBIE BOIPOCHI.

Ba:xkHeiline MOHATHA: XUMUYECKOE PAaBHOBECHE, KOHCTAHTAa PAaBHOBECHS,

ypaBHEHHUsI 1300apbl U U30TEPMbI PEAKITUH.
Crenyer ymeTb: 3alUChIBaTh BBIPAXKECHUS KUHETHYECKOM M TEPMOJUHAMUYECKON
KOHCTAHT PaBHOBECHS; PACCUUTHIBATh M CBSI3bIBATH KOHCTAHTY PAaBHOBECHUSI CO
cBOOOHOM 2Hepruel ['mb0ca; onpenensTh HaNPaBICHUS CMEIEHUS PABHOBECHS U
ONTUMAJbHBIC YCJIIOBUS TIPOTEKAaHMsI TMPOILIECCOB, MCIOJIB3ys TpuHIun Jle
[ITaTenbe; paccuuThHIBaTH TEMIIEPATYPY PABHOBECHOI'O COCTOSIHUSI CUCTEMBI.

KoHTpoJsbHBIE BONIPOCHI U 32/IaHUA:

1. Uto Ha3bIBaIOT XMMUYECKUM DaBHOBECHEM? YKaXUTE TEPMOJUHAMHYECKOE U

KHHETUYECKOE YCIOBUSI PABHOBECHSI.

2. Uto Ha3bIBaIOT KOHCTAHTOW PAaBHOBECHS, U OT KakuX ()aKTOpPOB OHA 3aBUCHUT?

[IpuBenute npuMepsl [t TOMOT€HHBIX U T€TEPOrE€HHBIX CUCTEM.

3. Cdhopmynupyiite npunuun Jle-Illarenve. Kak Bnusier m3MeHeHHE BHEITHUX

YCIJIOBUI HA COCTOSIHME PABHOBECHS OOPATUMON XMMUYECKON peakiuu?

CaCO3(T) = CaO(T) + COQ(F); AH :176,1 KI[)I(/MOJ'H).

4. PaccuuraiiTe Temmeparypy, Npu KOTOPOH pPaBHOBEPOSTHHI 00a HaIpaBiICHUS

peaKInM CUHTE3a AMMHAKA U3 a30Ta U BOJIOPOAA.

5. Koncranra paBHoBecusa peakuuu N,Oy ) = 2 NO; () ipu 25° C paBHa 4,64°10'3.

B kakoMm HampaBiieHuu OyJeT UATH peaKius MPU CIEAYIOIIMX KOHIIEHTPAIUIX

BeniecTB: C(N,O4) = 0,046 monb/i1; C(NO,) = 0,0095 Mosnb/1.
JKCNePUMEHTAJIbHASA YaCTh



OmnbiT 1. Haneiire B mpoOupky 4-5 M pa30aBJIeHHOT'O pacTBOpa poAaHua

amMonust NH,CNS u no6aBpte 4-5 M1 pa30aBIICHHOIO pacTBOpa XJIOpHIA JKele3a
(IIH) ~ FeCl;. IlonydeHHBI pacTBOp, OKpacka KOTOpOro oOOYyCJIOBJICHA
oOpasyromumcsa poganuaoMm xenesa (I11), pazneiite mopoBHY B UeThIpe IPOOUPKHU.
3areM B MEpBYIO MPOOMPKY 100aBbT€ HEMHOIO KOHIEHTPUPOBAHHOIO pacTBOpa
pOJlaHH]la aMMOHMs, BO BTOPYIO — KOHILIEGHTPMPOBAHHOIO pacTBOpa XJIOPHUIA
xene3a (III), B TpeTbl0 — HEMHOTIO KOHIIEHTPUPOBAHHOI'O pacTBOpa XJIOpHUIa
aMMOHMUSI, a YETBEPTYIO MPOOUPKY OCTaBbTE JUIsl cpaBHEeHUs. OOpaTuTe BHUMAHKE
Ha U3MEHEHHE LIBETA PACTBOPOB.
Hanumure ypaBHEeHHS peaklMd B KpaTKOM HOHHOW (opMe U BBhIpaKEHUE
KOHCTaHThl paBHOBecHsl JAaHHOW peakuuu. OOBACHUTE HM3MEHEHHUE OKPaCKU
pacTBOpa C TOYKM 3pEHMsI 3aKOHa JeHCTByromux Macc. Crenaite BBIBOJX O
BJIMSIHUM KOHLEHTPALIMK PEArUPYIOIINX BEIIECTB HA XUMUYECKOE PAaBHOBECHE.

OmnbiT 2. Conu XpOMOBOM KHUCIOTBI — XpOMAaThl OKPAIIEHbI B JKEATHIA LBET

(uBer moHa — CrO,47). Conu ABYXPOMOBOH KHCIOTBI — OGUXPOMATBI OKPAIICHBI B
oparkeBblii 1Ber (1BeT mona — Cr,0;7). B pacTBopax MIECTHBAIEGHTHOrO XpoMa
MMEET MECTO PaBHOBECHE ZCrO4'2 + 2H o Cr207'2 +H,0, koTopoe MOXXHO
CMEIIaTh, U3MEHSA KOHIIEHTPALIMIO HOHOB BOJOPO/A.
B npobupky mnomecture 3-4 xkamm 10% pactBopa Ouxpomara Kajaus u
npuOaBigiiTe Mo KarmwisiM 2M pacTBOp €IKOro HAaTpus 10 MEpexoja OpaHKEeBOM
OKPAaCKH B XENTY0. 3aTe€M K 3TOMY K€ pacTBOpPY HO KaruisiM npuOasigiite 2M
pacTBOp CEpHOM KUCIOTHI 10 MOSBICHUS OpaH)XEBOM OKpacku cHoBa. OOBsICHHUTE
U3MEHEHHE OKPACKH pacTBOpa, aHAM3UPYS ypaBHEHHE u30TepMbl Bant-I'odda.

JlabopaTopHas padora Ne 6

Tema: PaBHoBecHe B pacTBOpax 3j1eKTpouToB (I'uapouaus coJeir)

Heas padorpl: H3ydeHHME Dpolecca THAPOIU3A COJEH Pa3HOro THIIA,
YCTAHOBJICHHWE KOJIMYECTBEHHBIX XapaKTEPHUCTHK IMpOLEcca TUAPOIn3a, U3y4eHue
BJIMSIHUS Pa3JIUYHbIX (PAKTOPOB HA CTENEHb FUAPOIIHN3A.

PexomMenaanum: 10 JUTEpAaTypHbIM HCTOYHHMKAM O3HAKOMHTBCS  CO
CIENYIOIIMMU TEOPETUUYECKUMH OCHOBamMu - «VOHHOE MpOU3BEAEHUE BOIBIY,
«CunpHbIE U ca0ble JIEKTPOIUTH», «[ MApOIN3 comen».

BakHeline MOHATHSA: THIIPOJIM3 COJEH, CTENEHb U KOHCTaHTa TUIPOJIN3a,
BOJOPOIHBIN U THIPOKCHIBbHBIN nokaszatenu (pH u pOH).

Caenyer ymMeTh: CpaBHMBATh CKJIOHHOCTh K THAPOJIN3Y MOHA B 3aBUCUMOCTH
OT ero 3apsanaa u pazmepa. CBA3bIBATh CKIIOHHOCTh MOHOB K MPOLECCY TUAPOJIN3aA C
CHUJIOM COOTBETCTBYIOIIMX KHCJIOT WM OCHOBAaHHM, HCIHONb3ys 3HaueHus K,
COOTBETCTBYIOIIMX CTYNEHEH MOHM3ALMK KHCIOT M OCHOBaHUW. BeIpaxaTh



IpolecC THAPOIU3a C TOMOIIbI0 MOHHBIX W MOJICKYJSIPHBIX YpaBHEHUH.
OOGBACHATH BIUAHHE TEMIIEPAaTyphl, KoHIeHTpariuu uoHoB H' wu OH 1w
OJITHOMMEHHBIX MOHOB Ha CMEIIECHNE HOHHOT'O PABHOBECHSI.

KoHTpoJ/ibHBIE BONIPOCHI M 321aHUS

1. Yro Ha3bIBaeTCS MOHHBIM INPOU3BEACHHEM BOJbI? KakoBO ero 3HaueHue
npu 298K?

2. Yro HazbiBaercs BomopoaHbIM TmokazareneM (pH)? Kak ero BeaumuunHa
CBsI3aHa C TUJPOKCHIIbHBIM MoKa3zateneM (pOH)?

3. Omnpenenute 3Hauenue pH B pacrBopax NaOH u H,SO; mpu wux
koHueHtpanuu 0,001 momb/m.

4. JlaiiTe onpeiesieHue Mpoueccy ruipoinusa.

5. Kakue (1o npupoje WOHOB) COJIM MOJIBEPTaIOTCS TUAPOJIN3Y [0 KaTUOHY, a
Kakue — no aHuoHy? Kakme conmm He moasepratorcs runponusy? IlpuBeaute
IPUMEPHI, 3aMMCAB YPABHEHUE PEAKIUMU THUAPOJH3a B MOHHOM U MOJEKYJISPHOM
BUJIE.

6. Uto siByIsieTCA CIEICTBUEM IpolLiecca TuApoIn3a’?

7. OxapakTepu3yire HOHATHS «CTETEHb TUAPOIIN3a»,
«KOHCTAHTA TUPOIU3AY.

8. OT kakux (PaKTOPOB 3aBUCUT CTETICHb TUAPOIU3a?

9.PaccunraiiTe KOHCTaHTYy M cTerneHb rujponusa coau NH4CI, pactBope ¢
koHuenTpamueit 0,001 mosnp/m.

JKCNEePUMEHTAILHAS YACTh

Omnpit 1. Peakuus cpeabl BOAHOTO pacTBOPa COJIH

Pabota BrITIOTHAETCS 1O BapradTaM (Taosm.1).

Tabmumal. /lannbie K onbITy 1

Bapuanrt Coan
1 2 3

1 ZnCl, Na,S0; NaClI
2 Cu(NO3)2 NaHC03 NaZSO4
3 MgClz Na3BO3 KCI
4 AI(NO»); KNO, K>SO,
5 Pb(NO3)2 K2C03 NaN03
6 ZnSOy4 K,>CrOy4 KCl
7 NH4C1 NaQSiO3 KNO3
8 MgC12 NaH2PO4 KQSO4
9 Ni(NO3), CH;COONa NaCl
10 Alz(SO4)3 Na2803 NaBr

Jns mpennoKeHHbIX COJied JaHHOTO BapUaHTa OIpPENEIIUTE BO3MOKHOCTH
MPOTEKAHUS TUAPOJIN3A U TUI TUAPOIIN3A: 110 KATUOHY WJIH 1O aHUOHY. [t 3TOTr0



BOCIOJIb3YyWTECh TAOIUIIAMU KOHCTAHT JUCCOLMAIUU CIA0bIX KUCIOT U OCHOBAHUM
(cMOTpHU NPUTTIOKEHUE).

MeToauka BbINOJHEHUS ONBITA

B Tpex mnpobupkax pacTBOpPUTE HECKOJBKO KPUCTAUIUKOB KaxXIOW COIH,
nobaBpTe 1 — 2 KaruiM YHHMBEPCAJIBHOTO WHIUKAaTOpa ajis omnpeaenenus pH u
CpaBHUTE IIBET pacTBOpa CO IIKaJOM IBETHOCTH WHAUKATOpA. 3aIuIIuTe
pe3ynbTaThl onpeeaeHus: 00aacTu 3HaueHus pH 1 ypaBHeHHs peaKIuy THIPOIU3a
B MOHHOM M MOJICKYJISIPHOM BHUJE, VYUWThIBas cHenuuKy THAPOJIN3a
MHOr03apsiiHBIX MOHOB. B BBIBOJIE OTMETHTE, MPABWIBHO JM Bl onpeaenunu Tum
COJIN.

OnbiT 2. Biansinue pa3jnyHbIX (PAKTOPOB HA CTeNEeHb THAPOJIN3a

Onwvim 2. 1. Bruanue pazbaenenuss Ha cmeneHs 2u0poau3a

B cyxyio mnpoOupky BHecuTe ¢ TnoMmoulpio nunetku 10-15 xkamens
HACBIILIEHHOI'O pacTBOpa anerata HaTpus U 1 kamio pactBopa (eHosdranenHa.
OTMeThTE MOSBICHUE OKPACKM HHAMKATOPA, CBS3aHHOE C THAPOJIM30M COJIU.
Conepxkumoe mpoOMpPKU pasjienure Ha JBe npoOupku. OJHYy ocTaBbTe s
CpaBHEHUS, BO BTOPYIO J00aBbTE 5 Kamenb TUCTUIMPOBAHHON BoAbl. B BBIBOMIE
OTMETBHTE, COIIACYIOTCS JIM SKCIEPUMEHTAIbHBIE JaHHBIE C TEOPETHUYECKOU
3aBUCUMOCTHIO. [IprBeaANTE COOTBETCTBYIONINE YPABHEHUS PEAKITUH.

Onwvim 2.2. Bruanue memnepamypsl Ha cmenensb 2UOpoauU3a Cou

B cyxyro npobupky BHecute 10-15 kamenb HachIIIEHHOI'O pacTBOpa alerara
HATpWslT W OAHY Karuiio uHAWKaTtopa (pactBop deHondTanenna). OTMeTbTe
NOSIBJIEHUE OKPACKM WHIMKATOPA, CBA3AHHOE C TUApPOIH30M coiid. Coaep:kumoe
npoOUpKHU pasiielite Ha aBe mpooupku. OAHy ocTaBbTe 0€3 M3MEHEHUH, MPYryro
Harpeiite. B BbIBOAE OTMETHTE, COTIACYIOTCA JIM IKCIIEPUMEHTAJIbHBIE JTAHHBIE C
TEOPETUYECKOW 3aBUCUMOCTHIO. [IpuBenuTe COOTBETCTBYIOIIUME YpaBHEHUS
pEAKIUA.

Onvim 2.3. Bausnue cuibl KUCIOmMul, 00pasyrwoujeil Ccoab, HA CMEneHby
2UOpoau3a

Onpenenure pH 0,1 M pactBopoB Na,SO; u Na,CO;. Ins storo xk 1 ma
pacTBopa Kaxkaol coilu 100aBbTe | Kamuilo YHUBEPCAIBHOTO WHIUKATOpA.
N3meppTe pH. 3anuimunre COOTBETCTBYIOUIME ypaBHEHMsS peakuuid. Paccuuraiite
CTENEHb W KOHCTAaHTY THIPOJM3Aa KAXKIOW COJH; CHENANTE COOTBETCTBYIOIIUM
BBIBOJI.

dopMma oT4eTa K JJadopaToOpHOii padore
PaBHoBecue B pacTBopax 3j1eKTpoauToB (I'maposu3 cosieil)

Heas padoTbl: M3yyeHHE mpoliecca TUIPOJIM3a COJEHM PAa3HOrO TUIA U
BIIMSIHUS PA3IUYHBIX (PAKTOPOB HA CTENIEHb THIPOJIN3A.

KparTkue TeopeTruyeckne 0CHOBbI padoThI



FI/IJIp OJIN30M Ha3bIBACTCA

Conpb mozBepraercsi THAPOIN3Y 10 KaTHOHY, €CIM OHA 00pa3oBaHa
OCHOBaHHEM, KHUCIIOTOM.

Conp moBepraeTcsi TAPOIU3Y MO0 AaHUOHY, €CJIH OHa 00pa3oBaHa
OCHOBaHUEM, KHCJIOTOM.

KonmuecTBeHHBIC XapaKTCPHUCTUKHU THAPOJIN3a.

OcHOBHBIC q)aKTopI)I, BJIMAIOIINC HA CTCIICHL I'MAPOJIN3a:
1.
2.

3.

OmnbiT 1. Peakuus cpeabl BOAHOTO pacTBOpa COJIU
Coab 1. YpaBHEeHUE TUCCOLMAIUN COJH:
Kucnora, ocHoBanue, 00pa3oBaBIlIKE COJb

I'mpponus uuer no

HNonnoe ypaBHeHHE THAPOIIN3A

MonekysipHOEe ypaBHEHUE

Peakuus cpenpl_u o0nacth 3HaueHuit pH

Coub 2. YpaBHEHHE AUCCOLMALIAN COJIH:

Kucnora, ocHoBanue, 00pa3oBaBIIIne COJIb

I'moponus uuper o

HNonHOE ypaBHEHHE THAPOIINA3A

MoustekyisipHOE YpaBHEHUE
Peakuus cpenbl u o6nacts 3HaueHnii pH

Couab 3. IIpuBecTu peakiuio rupaTaluyy cojid, He OJIBeprarouencs TUAPOIIU3Y
IPU PaCTBOPEHHH.

Brisox:

OnbIT 2. BausiHue pa3nudHbiX PaKTOpoB HA CTENEHb THAPOIIN3a
Omnpit 2.1. Bniusgaue paz0aBiieHus: Ha CTENEHb THAPOIH3a
HNoHHOE ypaBHEHME PEAKIIMU THIPOIU3a CONU:

3aBUCUMOCTD CTEIICHHU Iruapojin3a OT KOHOCHTPAIWKU COJIN

HaOmronenus




OmneIT 2.2. BiivstHue Temieparypsl Ha CTENEHb TUAPOIU3A
HonHoe ypaBHEHUE THIPOJINU3a COJIU:

HaOmronenue

BriBos:

OmnpiT 2.3. BrivsiHue cuiibl KUCIOTHI, 00pa3yrollei colb, Ha CTEIECHb
THIpOJI3a
Consb 1. MonHoe ypaBHEHHE THAPOIN3A:

MornekymnsipHOE ypaBHEHUE:

Koncranra runponusa:

Crenens ruapoau3a:

PC3YJ'II>T8.T OKCIICPUMCHTA:

Conb 2. MoHHOe ypaBHEHHUE THAPOIIN3A:

MonekynspHoe ypaBHEHUE:

KoHcranra ruapojinia:

Crenenpb ruiponusa:

Pe3ynprar s3xcnepuMenra:
BriBos:

JlaGoparopHnasi pabora Ne 7

Tema: Xumnuyeckue MCTOYHMKHU TOKA

Heas padoTbl: 3HAKOMCTBO C DJJIEKTPOXMMHYECKUMH TpPOLIECCAMU Ha
npuMepe paboThl TaJbBAHMYECKUX JIIEMEHTOB, KaK XMMHYECKUX HCTOUYHHUKOB
3JIEKTPUYECKOT O TOKA.

PexomMeHnmanum: MOBTOPUTE TEOPHUIOD OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX
MIPOIIECCOB, YCIOBUS CAMOMPOU3BOJILHOIO NPOTEKAHUS XUMUYECKUX PEAKIUN.

BaxxHeillume MNOHATHS: DOJIEKTPOA, THUIIBI JJIEKTPOJAOB, CTaHAAPTHBIN
BJIEKTPOIHBIM TOTEHIMAJ, BOJIOPOAHAs IIKaja IOTEHUIMAJIOB, PaBHOBECHBIN
AIEKTPOAHBIM MOTEHIHAI, TAIbBAHUYECKUN 3JIEMEHT, JIEKTPOXUMUYECKas CXeMa
AJIEMEHTA, JEKTPOABUKYIIAs CHUJIA AJIEMEHTA.

Caexyer  ymersb: ONPEAECIIATh THN  BJEKTPOJA; COCTaBJISITh
NEKTPOXUMHUYECKHE CXEMbl JJIEMEHTOB C IPUBICUEHHEM CTaHAAPTHBIX
MOTEHIIMAJIOB; 3alMChIBaTh YPABHEHUE PEAKIMH, MPOTEKAIOIIMX Ha JJIEKTPOJax;
paccuMThIBaTh ~ PABHOBECHBIM  MOTEHUHMAJ O  ypaBHeHHr0  HepHcra,
ANEKTPOJBIKYIIYIO CHUJy DJEMEHTa; CBS3bIBaTh €€ CO CBOOOJHON 3Hepruei
I'u66ca.

KoHTpoJibHBIE BONIPOCHI U 3a1aHUSA



1.Yto Takoe 3JeKTPOJ U KaKOBbI MPUYUHBI BOSHUKHOBEHUS AJIEKTPOJTHOTO
notreHuana’?

2. Ilouemy oJlHM MeTaJUIbl MPU MOTPYKEHUU B PACTBOP COOCTBEHHOM COJU
3apsHKAOTCSl OTPULIATENIBHO, a IPYTUe MOJT0KUTEIBHO?

3. Beruuciaure ¢ momomibio Gopmynsl HepHcTa 37€KTPOIHBIA MOTEHITHAT
IIMHKa, TMOrPY>KEHHOTO B PacTBOP €ro COJd C KOHIIEHTpalMe WOHOB
Zn*" 0,01 monb/i.

4. Onpenenure NOTEHIMAI BOJOPOAHOIO AJIEKTPOJIa, €CIU KOHIIEHTpALMS
noros H' B pactBope pasna 3,8 10~ mob/m.

5. OxapakTepu3yiTe OKHCIUTEIbHbIE CBOWCTBA KaTHOHOB Bojopoaa (H') mo
OTHOIIIEHUIO K METAJIJIaM B HEUTPaJIbHOM, IETOYHON U KUCIION Cpeaax.

6. CocTaBbT€ CXE€Mbl JBYX TaJIbBAHMYECKUX JJIEMEHTOB, B OJHOM U3
KOTOPBIX IIUHK — OTPUIATEIIbHBIN AJIEKTPO/I, B IPYTOM — MOJIOKUTEIbHBIM.

7. llpennoxxure raabBaHUYECKHM JJIEMEHT C MAaKCHMaJIbHO BO3MOXKHBIM
OJIC, monb3ysch PSAAOM CTAHAAPTHBIX BJEKTPOJIHBIX IOTCHIIMAJIOB. Y KaXKHUTE
AJIEKTPOAHBIC MPOIECCHI U MPUBEAUTE CYMMApPHYIO TOKOOOPA3YIOIYIO PEAKIIUIO.

JKCNEePUMEHTAIbLHAS YACTh

OnbIT 1. MeaHo - HUHKOBBIN rajibBaHU4YeCKHM 3J1eMEHT

B nBa HeOonbimnx crakana Haneilte 1M pacTBOphI: B MEpPBBIM — pacTBOp
ZnSO, ¥ Tyna *e MOMECTUTE 3a4YUILEHHBIA ITUHKOBBIA 2JIEKTPOJ, BO BTOPOW —
pactBop CuSO, ¢ NOMEIIEHHBIM B HEr0 3aYMIIEHHBIM MEIHBIM 3JIEKTPOAOM.
3aMKHHUTE BHYTPEHHIOIO II€TIh, UCIIOIb3Ys raJlbBAHMYECKUI MOCTHK, U YOSIUTECh B
HAJIUYUU DJEKTPUUECKOTO TOKa BO BHemHeW 1end. ONbIT MOBTOPUTE C
KOHIICHTpaIuel pacTBopa B katogHou obmactu 0,1 M.

OneiT 2. N'anbBann4veckuii 3jieMeHT BosibTa

Cobepute Takyro K€ CXeMy, YTO M B OMbIT€ 1, HO B Ka4ecTBE KaTOIHOTO
pactBopa wucnosb3dyiite 1M pactBop H,SO,. 3aMKHUTE BHYTPEHHIOIO IIEIb,
UCIIONIb3Ysl TaJbBAHUYECKUM MOCTHK, U YOEAUTECh B HAIUYUU DJIECKTPUUYECKOTO
TOKa BO BHEIIHEH LICTIH.

®opma otyeTa K JabopaTopHoOil padore
XuMHuYecKre UCTOYHUKH TOKA

eabp padoOTHI: 3HAKOMCTBO C DJIEKTPOXMMHUUYECKMMHU IPOLIECCAMHM Ha
npuMepe paboThl TadbBAHMYECKUX JJIEMEHTOB, KaK XHWMHYECKUX HCTOUYHHKOB
AIIEKTPUUECKOrO TOKA.

KpaTkue TeopeTuueckne 0CHOBbI padoThI

DNEKTPOXUMHUUYECKUN (OKUCIUTEbHO-BOCCTAHOBUTEIbHBIN) MPOLIECC — 3TO
npoiecc. ..

[Torenuunan snexrpona (E, B) o0ycnosnen




YpaBHeHHe Hepucra
(opsyra)

OJ1C OKHCIUTENBHO-BOCCTAHOBUTEILHON PEAKIIMHI

Katong (3HaK 3apsaa u THII
mpoiiecca)

AHoOxI (3HaK 3apsaaa "u THUII
npoiiecca)

l'anpbBaHMYECKUI DTIEMEHT

B3aumocBs3b OJIC dJIeMeHTa u CBOOOTHOI SHEPTrUU
['u66ca

OnbiT 1. MeaHo - TMHKOBBIN rajJibBAHUYECKHH DJIEMEHT
CranaapTHbie MOTEHIHAIIBI OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX CUCTEM:
a) aHOJIHOM 0) KaTtoaHOM

DIIEKTPOXUMHUUYECKAST CXEeMa IJIEMEHTA

AHO,ZIHa}I CHUCTCMaA. , KaToJHas CUCTEMaA.

PeaKHI/II/I, ITPOTCKAIOMIKE Ha 3JICKTPOJax:
Ha aHOAC Ha KaToAc

TokooOpa3yrorias peakius B HFOHHOM BUJIE:

PaBHOBeCcHbIE 3HAY€HUs MOTEHUUAJIOB OAJIEKTPOJOB (pacyer IO YpaBHEHUIO

Hepucra): 1) Ex=

2) EK:

Pacuernas 3J1C snemenTa

Habmronenus:

BrIBOIEL:

Onpit 2. NaabBannyeckui djaeMedT BoJuabTa
CraHgapTHbIE NOTEHIUAIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM:
a) aHOHOM 0) KaTOIHOM

DIJIEKTPOXUMHUECKASI CXeMa IJIEMEHTa

AnonHasg CUCTEMA; KaToaHas

P CaKIUK1, IMPOTCKAIINEC HAa JICKTPOAax:
Ha aHOAC

CHUCTCMaA.

Ha KaToac

ToxoobOpa3yrorias peakius B MOHHOM BHUJIC:

PaBHOBeCcHbBIE 3HaYe€HUS MOTCHIUAJIOB QJICKTPOIA0B (pacqu 10 YpPAaBHCHHIO

Hepucra): 1) Ex=

2) EK:




Pacuernas DJIC snemenTa

HaOnronenus:

BriBobI:

JlaGoparopHuasi pabora Ne 8
DJIeKTPOJIN3
Hear  paGoThl: TO3HAKOMUTHCS C  MPOIECCAMH  MpEeBpalleHUs

AIEKTPUYECKON SHEPTUH B XUMUYECKYIO.

PexomeHnmanum: MOBTOPUTH TEOPUIOD OKHUCIUTEIHHO-BOCCTAHOBUTEIIHHBIX
MIPOLIECCOB, YCIOBHSI CAMONPOHU3BOIBHOIO MPOTEKAHUS XUMUYECKUX PEAKIINN.

Ba:xkHeiiline TOHSATHUS: DJJIEKTPOJ, THIMBI AJIEKTPOAOB, CTAHAAPTHHIN
ANEKTPOAHBIM MOTEHIMAal, BOJOPOAHAS IIKaJla IOTEHIHAIOB, PaBHOBECHBIN
AIEKTPOHBIN MOTEHIIMAI 3JIEKTPOJIN3a, aHO/ (MHEPTHBINA U pacTBOPUMBIiL), KaTO,
MOCJIEI0BATENBHOCTD ANEKTPOAHBIX  TPOILIECCOB, BBIXO/T o TOKY,
AIEKTPOXUMHUYECKHUI SKBUBAJICHT.

Caenyer ymerb: ONpENENsaTh THUI 3JIEKTPOJA; 3alUCHIBATh YPaBHEHUS
peakiuii, MPOTEKAIIMX Ha aHOAE M KaToAe MpHU 3JIEKTPOJIM3E PACTBOPOB U
paciyjiaBOB  C  aKTUBHBIMAU W WHEPTHBIMU  DJICKTPOAAMHU;  IPOBOJUTH
KOJIMYECTBEHHBIE PACUEThI, UCIIOJIb3Ys 3aKOHbI Dapajes.

KonTpoJsbHbIE BONPOCHI U 3a1aHUS

1.Yto Takoe anekrpon?

2.Kakue mporecchl MPOMCXOASAT HA  OJEKTpoAax IMOJ  JIeMCTBUEM
3JIEKTPUYECKOT O TOKA OT BHEIIIHErO UCTOYHUKA?

3. OxapakrepuszyilTe mOCIEN0BATEIbHOCTh MPOLECCOB OKUCICHUS U
BOCCTaHOBJICHHUS TIOJT IEUCTBUEM BJIEKTPUUECKOT O TOKA OT BHEIIHETO UCTOYHUKA.

4. 3anumure CXeMy DBJeKTpoiu3a BoJHOro pactBopa ZnSQO, cC
UCIIOJIb30BAaHUEM: a) MHEPTHBIX 3JIEKTPOJIOB; 0) IIMHKOBBIX AJIEKTPOIOB.

5. Ilpu Toke cuiiont 2 A B Teuenue 40 MUHYT Ha KaToJ€ BBIAETWIOCH 4,54 T
HEKOTOPOro MeTajula. BpelUMCInTe 3JIEKTPOXUMHUYECKHM 3KBUBAJEHT 3TOTO
Metasia B T/(A 9).

6. BbIxog MO TOKYy HOpH TNOJYYEHHH METAUIMYECKOro KalblUs MpHU
ANEKTPONIM3E paciulaBa xJyopuaa kanpuus coctaBuwil 70 %. Kakoe konnuectBo
AJIEKTPUYECTBA HAJ0 MPOMYCTUTh 4Yepe3 3IJIEKTpoiau3ep, uroosl momyuutb 200 r
KaJIbLIMS?

JKCNePUMEHTAJIbHASA YaCTh

OmnpiT 1. DyIeKTPOIHM3 BOAHOT0 pacTBOpa cyJb(ara HATPUS

B snexrponuzep nHaneiire pactBop Na,SO4, MOMECTUTE B HErO YTOJbHBIE
AJEKTPOAbI, MOAKIIOUCHHBIE K MCTOYHUKY BJIEKTPUUECKOTO TOKA (BBIIPSIMHUTEIIO
oT ceTu). B xaTogHOE MPOCTPAHCTBO AJIEKTpOIHM3Epa 100aBbTE HECKOIBKO Kareihb



dbeHondTarenHa W BKIOYUTE BbIIpIMUTedb. Onumwute HaOmoneHus. Kakue
IPOIECCHl HAa KaTO/€ U aHO/€ MPOTEKaloT MPU 3JIEKTPOJIM3E pacTBOpa cyib(ara
HaTpus?

OnpIT 2. DJIEKTPOJIU3 BOJHOT0 PACTBOPAa HOAMCTOI0 KAJIUs

B snekrponuzep nHameite pactBop KI m momMecTture B HEro yroJibHbIE
anekTposl. [IponycTure yepes cuctemMy 3iaeKTpudeckuid Tok. Yro Habmomaere?

OnpIT 3. JIEKTPOJIU3 PACTBOPA CEPHOM KUCJIOTHI C AKTUBHBIM AHOAOM

B nsnextponuzep momecture 2M pacTBOp CEpHOM KHUCIOTHL. B kauectBe
KaTo/la HWCHOJIb3YWTE YrOJbHBIA OJJEKTPOJ, a aHoAa — MeIHbIM. Bxirouwnte
BeIIpsiMUTENb. Kakue mpoiiecchl mpoTekaroT Ha 3iekTpoaax? Uro Habmogaere?

dopma oT4eTa K J1a00OpPATOPHOH padoTe
DJIeKTPOJIN3
Ieanb paGoThl: 3HAKOMCTBO € IPOILIECCAMU 3JIEKTPOJIM3a BOJIHBIX PACTBOPOB
HA MHEPTHBIX U aKTUBHBIX 3JIEKTPOIAX.
Kpatkue TeopeTnyeckne 0CHOBbI PadOThI
DIIEKTPOXUMHUYECKUI MPOLIECC

[ToTenmuan snexTpoaa 00ycIoBICH
Karopx (3Hak 3apsiia u THIT TIporecca)

AHop (3HaK 3apsja ¥ TUI Ipoliecca)

DIEeKTpOIu3 -

[Ipu snexTponu3e Ha KaTtoie B MEPBYIO OYEpPE/lb BOCCTAHABIMBAETCA CUCTEMA C

(min WM  max) MOTEHIIMAJIOM; Ha aHoJe B
MIEPBYIO ouepenb OKHUCIISIETCA cucremMa c (min 7M1
max) IIOTEHIAAJIOM.

3akonbl Papanes:

Brixop 1o Toky:

JKCNePUMEHTAJIbHASA YaCTh
OmnpiT 1. DIeKTPOIHM3 BOAHOT0 pacTBOpa cyJb(ara HATPpUs

VYpaBHeHnne auccounanuu coiu Na,SO,4 B BOJTHOM pacTBOpE:

Cxema »snekTponusa:

Karon (—) lt\!a+-x H,O (SO, -y H,0 *HOH(WL)



OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE CUCTEMBI 1 3HAUCHHS UX PAaBHOBCCHBIX

MOTEHIIUAJIOB:
K) y noBepxHocTH xaropa: A) y HOBEpPXHOCTH aHOJIA:
1) 1)
2) 2)

Hawnbonee BepOsSTHBIN OKUCITUTENb:

HaubGosnee BeposTHBIN BOCCTAaHOBUTEI:

DIIEKTPOAHBIE MTPOLECCHI.
K:

A

[IponykTsl 351€KTpONIMN3A:

HaOnronenus:

BriBOIEI:

OnpIT 2. JJIEKTPOJINU3 BOJHOI0 PACTBOPA OAUIA KA

YpaBaenue auccoruaiuu coiau KI B BogHOM pacTBope:

Cxema snekTponunsa:
Katox (-)|K"x H,O I 'y H,O| Anon(+)

OKHUCIUTEIHHO-BOCCTAHOBUTEIIbHBIC CUCTEMBI 1 3HAUCHUS UX PaBHOBCCHBLIX

MOTEHIIUAJIOB:

K) y noBepxHocTH karoga: A) y HOBEPXHOCTH aHOJIA:
1) 1)

2) 2)

Hawnbomnee BeposSTHBIN OKUCITUTENb:

HaunGosnee BeposSTHBIN BOCCTAHOBUTEII:

DJIEKTPOIHBIE TTPOIIECCHI.
K:

A:

IIponykTsl dy1eKTpOIN3A:

Habmronenus:

BriBoabI:




OmnbiT 3. DJIEKTPOJIM3 PACTBOPA CEPHOM KHCJIOTHI C AKTMBHBIM aHOI0M

YpaBHeHHE JIMCCOLIMAIIN H,SO, B BOJHOM
pacTtBope:

Marepuan anoaa — metayuinueckast menb (Cu)
Cxema dJIeKTpOIn3a:
Katoxn (-){H -x H,O (SO.)*y HZO{ Anox (Cu)(+)

OKXuUCIINTEIIbHO-BOCCTAHOBUTEIILHBIC CUCTEMbBI M 3HAUCHUS X PaBHOBCCHBIX

TIOTEHIUAJIOB:
K) y moBepxHocTH karopa: A) y HOBEPXHOCTH aHOJIA:
1) 1)
2) 2)
3) 3)

Haubonee BGpOHTHBIﬁ OKHCJIINTCIIb.

Haunbosee BeposTHBIM BOCCTAaHOBUTEIb!

DIIEKTPOIHBIE TTPOLIECCHI.
K:
A:
[IpoayKThl 31€KTpOIM3a

HaOnronenus:

BriBogbr:

JlaGopaTopHasi pabora Ne 9.

Tema: Koppo3ust meTasiio

Heas padoThbI: U3yYEHHE BAXKHEHIIMX MPOIECCOB, MPOTEKAIOIINX IpHU
KOPPO3UHU METAIIJIOB; 3alllUTa METAIIJIOB OT KOPPO3HH.

TeopeTnueckne 0CHOBbI PadOThHI

Koppo3us kak mporecc caMOIpOU3BOJIbHBINA, TPOTEKAET OJHOBPEMEHHO I10
BCEM BO3MOXKHBIM MeXaHHU3MaM. MUKpPOAIEMEHT MOXKET BO3HHKHYTHb B JtOOOM
TOYKE M3JENHs: JOCTAaTOYHO TMONAaJaHWs KAk pacTBOpa HA  MECTO
CONPUKOCHOBEHUS ABYX METAJIOB.

[Ipu >7€KTPOXUMHUUECKOW KOPPO3UMU OJHHM YYACTKH MOBEPXHOCTH METasja
CIIyaT aHOJaMH, NpyTrue — Karogaamu. Ponb aHo/ma BBIMOMTHSIET 00Jiee aKTUBHBIN



METaJLJI, UMEIOLIUI MEHBIIIYIO BEIUUYUHY AJIEKTPOJAHOr0 noteHuurana. Ha anogHbix
y4acTKax MPOUCXOJUT OKHUCICHHE METalja M DJIEKTPOHbI MNEPEMEIIAIOTCS Ha
KaTOJIHBIE YYAaCTKH, TJI€ MPOUCXOAUT JEMOIAPU3ALMS OKUCIUTENS arpeCCUBHOU
cpenbl. Haumbonee yacTo BCTpedaroTCsl KAaTOJHBIE TMPOIECCHI, CBSI3aHHBIE C
nenofsipusanueit kucioponaa (cxemsl 1 W 2) unm MoOHOB Bojmopoja, (cxema 3) B
3aBUCUMOCTH OT 3HaueHusi pH cpensl.

O, +2H,0 +4e =40H, (1)

O, +4H" + 4e =2H,0 (2)

2H" + 2e = H,, (3).

KoHTpoJsbHbIE BONPOCHI M 321aHUSA:
1. KakoBbl 0COOCHHOCTH 3JIEKTPOXMMHUUYECKON KOppo3uu? B yeM ee orimuue OT
XuMuuyeckoil koppo3un? Kakyro ponb WrparOT OKCUAHBIE IJIEHKHM B MOBEACHUU
MmeTtamioB Zn, Cr, Fe?
2. CpaBHUTE XMMHYECKYIO) CTOMKOCTh e€J€3a B KOHTAaKTaXx C QJIIOMUHHEM U
OJIOBOM.
3. AmomMuHHEBas J€Tallb HAaXOAUTCS B MOCTOSSHHOM KOHTAKT€ C MEIHBIM
TOKOIIPOBOJAOM B YCIIOBHUSIX IMOBBIIIEHHOM BJIaXHOCTH B BO3AYIIHOM CpeEle.
Onpenenute aHO Y KaTOH, HAMUIIKUTE 3JIEKTPOIHBIE IPOLIECCHI.
4. B nOBEpXHOCTHOM CJIO€ CTajJbHOM OTJIMBKU HAXOJATCS BKpaIUIEHUs YyTriepoja.
Paccmotpure 351eKTpoiHbIE NPOLIECCHI, MPOTEKAOIINE B X0J€ KOPPO3UH U3JIENHUS B
HEUTPAJIbHON U KHUCIIOU Cpefe.

dopMma oT4eTa 10 J1a00paTOPHOIT padoTe
Koppo3us mera/ioB
Leas padoThI: M3yyeHHE BAKHEUIIMX IMPOLECCOB, NPOTEKAIIMUX IpU
KOPPO3UHM METAJIJIOB; 3aIMTa METAJUIOB OT KOPPO3HUH.
KparTkue Teopernyeckne 0CHOBbI pad0ThI
Koppo3uss ~ meramnon

[lo wmexaHusMy TpOTEKaHUS pPa3IUYAIOT:

XuMuueckass — KOppo3us

DJIEKTPOXUMHUYECKass  KOPPO3Us

N3menenune TepmMoguHaMudeckux GyHKIUMA Mpoiiecca KOppo3nu:




Pazpymienne Meraimia nOpu  3JIEKTPOXUMHUYECKOM KOPPO3UHM  MPOUCXOJUT
pe3yabTare:

KonndecTBeHHBIE XapaKTEPUCTUKK TPOLECCAa KOPPO3UU:

Koppo3us ¢ BomopomHoi jAenoJisipu3anueit

Koppo3uss ¢ kucnopogHou Jaenosjspusanuen

Koppo3ust co cMemanHoM Jaenosspusanuen

YcenoBus MpOTEKaHUs AIEKTPOXUMHUYECKOW KOPPO3UH:

OcHoOBHBIE CIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UU:
JIETUpOBaHUE

3alIUTHBIC ITOKPBITHUA

QJICKTPOXUMHUUYCCKAA 3alluUTa

WU3MEHEHNE CBOMCTB KOPPO3HUOHHON CPEBI

paloHaIbHOE KOHCTPYUPOBAHUE W3JEIUH

JKCIEePUMEHTAIbLHAS YACTh

OmnpiT 1. UccnenoBanne 0THOCUTEJIBHOH CKOPOCTH KOPPO3HH Kejie3a B

NPUCYTCTBUM PA3JTHYHBIX METAJJIOB

Bo3pMute Tpu onuHakoBbIX oOpaszna sxene3a (rBo3au). OAuH M3 HUX
oKpoiTe Meapro. Jli1sg 3Toro ounctute oOpaser HaKIauyHoM OyMaroi u morpy3ure

Ha 2 — 3 MHHYTBl B PAacTBOp COJIM MEIM, 3aTE€M BBIHBTE €r0 W3 pacTBOpa U

npomoiite Bomoi. Ko BTopoMy o00pa3ily OPUKPENHUTE KyCOUYEK IHMHKOBOMU

IUTACTUHKW (WM HCTHOJB3YWTE IIJIACTUHY OIMHKOBAaHHOTO kenes3a). Tperuit

oOpazenr ocraBbTe s KoHTpoisisd. llomecture Bce o00pas3ubsl B IPOOUPKH,

conepxkamue 1o 1 M 0,02 N pacTBopa CONIHONW KUCTOTBHI.

Yepes aBagnaTh MHHYT PAacTBOPHI IEPEHECUTE B YHCTBIC MPOOUPKH U
n00aBbTE K KaxkaoMy o 2 — 3 kamuu peaktuBa Ha woH xenesa (II) K;[Fe(CN)g].

Peaknuust oOHapysxenus noHos xkenesa (I1):
3Fe”" + 2K5[Fe(CN)s] = Fes[Fe(CN)g]» + 6K

TEMHO-CHHUH OBET



[To unTencuBHocTH OKpacku mpoxaykra peakuuu (Fe;[Fe(CN)gl,) crnenaiite
BBIBOJI O KOJIMYECTBE PACTBOPEHHOIO JK€JI€3a M O BIMSHHUHM KOHTAaKTa C MEIbIO U
UHKOM Ha Koppo3uto >keie3a. CocTaBbTe€ CXEMbl TaJIbBAHUYECKUX 3JIEMEHTOB.
3anuImuTe MIEKTPOIHBIE YPABHEHUS PEAKIU.

OmnpIT 2. BiusiHue HOHOB XJI0PAa HA MPOLECC KOPPO3MHU AJIOMUHUS

B nBe npobupku Haneite mo 2 — 3 mu 0,5 M pactBopa CuSO,4 u B KaXKIyIO
IIOMECTHUTE M0 00pa3ily aJlOMUHUEBOUN cTpyxKu. Kakue u3mMeHeHus mpou3O0ILId B
npodupkax? B ogHy W3 npoOMpOK BHECHTE KpUCTAJUIBI XJopuaa Hatpus. Uro
HaOmogaere? OOBSICHUTE BIWSHHE HWOHOB XJIOpa Ha TMPOLECC KOPPO3UH.
Harnmmure peakuuy KOppo3UH aJtOMHUHHS B KOHTaKTE ¢ MEBIO.

OnbiT 3. U3y4yeHue 3alIUTHBIX CBOMCTB MeTAIMYECKMX TOKPbITHIA.
Koppo3ust Meramna, 3allMINEHHOTO MOKPBITUEM, NPOUCXOAUT MPH HApYyLIEHUU
LIEJIOCTHOCTH TOKPBITUS (HAIIpUMEpP, IPU HAHECEHUM INIyOOKOH LiapamnuHbl); MpU
3TOM B KOHTAKTE€ C OKpYyXaroled cpeaol HaxomsaTcs oba Meramuia: u
3aIIMAIIAEMBII, U METaJUI IIOKPBITHSL.

B nBe mpoOupku Haneite no 4 — 5 mu 0,1 M pacTBOpa cepHOW KUCIOTHI U
mo 0,5 mn Kji[Fe(CN)]. B oany wu3 mnpoOHpOK MOrpy3UTe IUIACTUHKY
OLIMHKOBAHHOI'O eje3a, B JIPYryl0 — IUIACTHUHKY JIY)KEHOro jkeie3a. B kakoi
OpOOUpPKE MOSABIIAETCS CUHEE OKpAIMBAHHUE, CBUIETEIBCTBYIOIIEE O IMOSBICHUU
noHoB Fe’? IlpuBenuTe ypaBHEHHs peaKiHi KOPPO3MM OIMHKOBAHHOTO U
Jy’)KEHOT0 JKeJe3a.

OnbiT 4. UHruOuTOpHAsi 3alIMTa META/Ia OT KOPPO3UM B KHCJIBIX
cpeaax

Ha n1Ba 4acoBbIX CTEKJIa IIOMECTUTE IO TPaHyJI€ IIUHKA M II0 HECKOJIBKO
kanenb HCI, paz6aBnennoit B coorHomenuu 1 : 1. Korga peakius craHer
MHTEHCUBHOM, Ha OJTHO M3 CTEKOJ J00aBbTE HECKOJIBKO KPHUCTAJUIOB yPOTPOIHHA.
Yro nHabmogaere? 3amuIIMTEe YpaBHEHHE pEAKIUU B3aUMOJEHCTBUS LIMHKA C
KUCIOTOW. B BbIBOJE OOBSCHUTE CYTh MHTMOMTOPHOM 3alUTHI METAIOB OT
KOPPO3UH.

Kpurepuu oueHku:

__ 3 Oanna BeICTaBIISIETCS, €ciiv JjabopaTtopHas paboTa BBIMOJIHEHA B MOJHOM
o0beme, ohopmiIeHa COTJIacHO BCEM TPeOOBAHUSIM, & CTYJIEHT MOKET OTBETUTH Ha
BCE JIOTIOJTHUTENBHBIE BOMPOCHI, UMEET IMOJIHOE MPECTABICHUE O TPOJCITaHHBIX
JICUCTBUSIX;

2 OGamwra, ecnu abopatopHasi paboTa BBITIOJIHEHA, HO €CTh 3aMEUaHUs 10
BBITIOJIHEHUIO Pa0O0THI WK 0QOPMIICHUIO OTYETA, UM €CTh OJIMH — JIBa HEJ0YETa,
HEerpyObIe OMUOKH B COJICPKAHHUH MPU OTBETE HA TOMOJHUTEIBHBIE BOTIPOCHI,



1 ©Gann, ecnu naboparopHasi paboTa BBITIOTHEHA YaCTUYHO, €CTh 3aMEUaHMUsI
no OQOpPMIICHHIO OT4YeTa, WM CTYAEHT HE MOXeT JaThb OTBEThl Ha
JIOTIOJTHUTENBHBIE BOIIPOCHI;

0 OammoB, ecau CTyIEHT HE TOTOB K JlabopaTopHOW pabore W,
COOTBETCTBEHHO, HE JIOMYIICH K €€ BHITIOJTHCHHIO.

Kpurepun onieHk#r 3HAHUNA YMEHHM 1 HABBIKOB MPH TEKYIIeH MPOBepKe

1. Oyenka ycmuuolx omeemos:

Otrmetka "Otian4yno"

1. JlaH MOJHBIN ¥ IPABUJIBHBIA OTBET HA OCHOBE U3YYEHHBIX TEOPUH.

2. Marepuan NOHST U U3Yy4EH.

3. Marepuas u3JI0KEH B OINPEAEICHHON JIOTMYECKOM MOCIEI0BATEIbHOCTH,
JUTEPATYPHBIM SI3bIKOM.

4. OTBET CaMOCTOSITENIbHBI.

Otrmerka "Xopomo"

1, 2, 3, 4 — anamorngyso ormerke "OTangHo".

5. Jlonymensl  2-3  HeCyIIECTBEHHBbIE  OMIMOKH, HWCIPABICHHBIE  TIO
TpeOOBaHHIO yUUTENs1, HabI0Janach "epoxoBaToCTh" B M3JI0KEHUU MaTepuana.

Or1merka "Y10BJIETBOPUTEIBHO"

1. YueOHbIlt MaTepuall, B OCHOBHOM, W3JI0KEH IIOJIHO, HO TpPHU ITOM
JIOTYIIEHBI 1-2 cyliecTBEHHbIE OMIMOKY (HampuMep, HEyMEHUE IPUMEHSITh 3aKOHbI
U TEOPUH K OOBSICHEHUIO HOBBIX (PAKTOB).

2. OTBeT HEMONHBINA, XOTS U COOTBETCTBYET TpeOyemol TIyOWHE, MOCTPOSH
HECBSA3HO.

Ormerka "HeyaoBiieTBOpUTEIbHO"

1. He3nanne win HENMOHUMaHHWE OOJNBINCH, WIM HamOoJiee CYIIECTBEHHOM
4acTH y4eOHOro MaTrepuania.

2. JlomymieHsl CyIIECTBEHHBIE OITMOKU, KOTOpPHIE HE HCIPABISIOTCS TMOCTE
YTOUHSIOLIUX BOIIPOCOB, MaTEpUal U3JI0KEH HECBSI3HO.

11. Oyenka ymenus peuwams 3a0a4u.:

O1merka "OTau4yHo"

1. B pemenuyn u 00BbsICHEHUN HET OMHUOOK.

2. Xop penieHus paiiOHaIbHBIH.

3. Eciiu HeoOX0IuMO, pelieHue MPOU3BEICHO HECKOIBKUMU CITIOCOOaMU.
4. Jlony1ieHbl OIMOKH 110 HEBHUMATEIBHOCTH (OTOBOPKH, OITUCKH).
Otmertka "Xopomo"

1. CymecTBeHHBIX OMIMOOK HET.



2. lonymensl 1-2 HecyllecTBEHHbIE OIIMOKM WJIM HEMOJHOE OOBSICHEHHE,
WIH UCTIONB30BaHue | crioco0a npu 3alaHHBIX HECKOJBKUX.

Or1merka "Y10BJIeTBOPUTEIBHO"

1. JonymieHo He OoJyiee OAHOM CYIIECTBEHHOM OIIMOKM, 3alMCH HEMOJIHBI,
HETOYHOCTH.

2. PelieHue BBITIOJIHEHO C OIIMOKaMH B MAaTEMaTHUYECKUX pacyeTax.

Otmetka "HeynoBJieTBOpPUTEJIBHO"

1. PemieHue ocyecTBiI€HO TOABKO C IIOMOUIBIO YUUTETIS.

2. JlomytieHs! CyIeCTBEHHBIE ONTUOKH.

3. Pemienue u 00bsICHEHHE MTOCTPOEHBI HE BEPHO.

111 Oyenxa nucbMeHHbIX pabom:
Kpurepun Te >xe. M3 oOIEeHOK 3a KaXJblii BOMPOC BBIBOJIUTCS CPEIHSS
UTOrOBasl OIIEHKA 3a MUCbMEHHYIO padoTy.

OO0s3aTenbHBIM ~ YCJIIOBHEM  OLEHKHM J1a0OpaTOpHBIX paboOT  sABISIETCS
BBIIIOJIHEHUE HKCIIEPUMEHTAIbHOM YaCTH U 3aIATa MMCbMEHHOI'O OTUYETA.

KpuTtepuu BoicTaBIeHNs OLIEHKH CTYEHTY Ha 3a4eTe
Mo JAUCHHUILUIHHE «XUMUS»

Baunbl
TpebdoBanus K c(hpopMHPOBAHHBIM

PEeTHHIOBOM Ouenka 3auera
KOMIIeTeHUSIM

OLICHKH

OneHka «3auTeHO» BBICTABISIETCS CTYAEHTY, €CIIU
OH TJIyOOKO M MPOYHO YCBOWJI IPOrPAMMHBII
MaTepual, Mocie0BaTeNbHO, YETKO U JIOTHYECKU
CTPOMHO ero M3jaraer, yMeeT TECHO YBS3bIBAaTh
TEOPHUIO C TPAKTUKOM, CBOOOIHO CHpaBisieTCs C
100 - 86 324TEHO 3aJlayaMM, BONpPOCAaMU U JAPYTUMHU BUJAMU
NIPUMEHEHHUS 3HaHU, IPUYEM HE 3aTPyIHSETCS C
OTBETOM  NIpU  BHUJIOM3MEHEHUM  3a/laHuUH,
UCIIONB3YET B OTBETE MAaTepHal CIPABOYHOMN
JUTEpaTyphl, IPABUILHO 0OOCHOBBIBAET MIPUHATOE
pelieHue, BIAJeeT pPa3HOCTOPOHHUMH HaBBIKAMU
Y TIpPYEMaMU BBITTOJIHEHUS TPAKTUUYECKUX 3a]1a4.

Ouenka «3a4T€HO» BBLICTABIAECTCS CTYAEHTY, €CIIH
OH TBEPAO 3HAECT MaTepHaji, IPaMOTHO M IO
85 -76 329TEHO CyHmIECTBY  M3Jlara€T  €ro, He  JIOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC,
IPaBUJIBHO IPUMEHSET TCOPETUIECKHE
NOJIOXKEHHUsT ~ NIPM  PELIEHWH  NPAKTUYECKHUX




BOIIPOCOB MW 3ajay, BJIageCT HGO6XOI[I/IMI)IMI/I
HaBbIKaMU U ITPUCMAMU UX BBITTIOJITHCHUA

OHGHKa «BadYTCHO» BBICTABIISACTCA CTYACHTY, €CIIN
OH UMCCT 3HAHHA TOJIBKO OCHOBHOI'O Marcpuala,
HO HC YCBOHUII €ro IIGT&JIGFI, A0IyCKacT

HETOYHOCTH, HEJ0CTATOYHO MpaBUIIBHBIC

75 -51 3a4TEHO bopMyITUpPOBKH, HapyLIECHUS JIOTHYECKOU
MOCJIeI0BATEIbHOCTH B W3JI0)KEHUU
IPOrPaMMHOTO MaTepuana, UCIIBITHIBACT
3aTpyJHEHUS TIPU BBINOJIHEHUH MPAKTUYECKUX
pador.
OuLeHKka «HE3a4TE€HO» BBICTABIISIETCS CTYACHTY,
KOTOpPBII HE 3HAET 3HAYUTEIBHOM  YacTH

Meree 50 HesaUTeHo POrPaMMHOTO MaTepuaia, JIOTTyCKaeT
CYLIECTBEHHbIE  OLIMOKH,  HEYBEPEHHO, C
00IBIIUMHU 3aTpyJHEHUSIMHU BBITIOJIHAET

MMPAKTUYCCKUC pa6OTBI.




