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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/lib/item?id=chamo:667020&theme=FEFU

2. Glinka, N.L. Zadachi i 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

AHHOTaNMs K padoyeil mporpaMmme QTUCHUILIMHBI
«XuMHUA»
JucuunnuHa paspaborana s cryaentoB  HampasieHuss  05.03.01
«['eonorus», mpopunp «l'eomoruss» u BXoAUT B 0a30Byl0 dacTh Onoka 1
Jucrumael (Moaynu) yaeOHoro miaHa (uanekc b1.6.11).

OcHOBOM 11 M3y4YEHUS JTUCHUIUIMHBI «XUMUS» SIBISETCS KypC XUMHUHU
CpeIHell IMIKOJBI, a TaKKe HEKOTOpbIe pasfenbl Kypca (U3MKH U MaTeMaTHKU
CPEOHEN IIKOJIBI.

OcBoeHME TUCHUIUIMHBI «XHUMHUS» CBSI3aHO U SIBJISIETCS 0a30BBIM B IIEJIOM
psiie BOMPOCOB MPU HM3YYCHUH IUCIHUIUIMH: (PU3MKa, JKOJOTrus, 0e30MacHOCTh
KU3HEIEATeIbHOCTH, TUCIUILIMHBI MPOGUILHON HAPaBICHHOCTH.

HucnunnuHa peanusyercs Ha 1 kypce, B TeueHue 1 cemecrpa. OOmas
TPYJOEMKOCTh OCBOEHUSI JTUCIUIUIMHBI COCTaBIIAeT 3 3a4eTHBIX eAuHuIel, 108
4acoB. YYEOHBIM IIJITAHOM TPEIYCMOTPEHBI JeKIHOHHbIE 3aHsTHs (18 gacos, u3
HUX 6 4acoB B MHTEPAKTUBHOU (hopme), nmpakTudeckue 3anatus (18 gacos, n3 HUX
6 4YacoB B WHTEpakTHBHOW (opme), JabopaTopHble paboTel (18 wyacos),
caMmocTosTeNbHas paborta ctynaeHToB (54 dvaca). Uackl Ha KCP yueOHbIM 1u1aHOM
HE NpeaycMoTpeHbl. DopMa MPOMEKYTOUHOTO KOHTPOJIS — 3a4eT.

Leab: MOArOTOBKA CTYAEHTOB K HKCIOJIb30BAHUIO 3HAHUS O XHUMHYECKUX
MpoIecCax M SIBICHUSX IS PELICHHS 3a/lady, BO3HUKAIOIIMX IPHU BHIIOJIHEHUU
po¢eCCUOHATIBHON JIEATEIbHOCTH.

3axayu:

- (hopMHUpOBAHHE y CTYJEHTOB 3HAHUU O 3aKOHAX Pa3BUTHUS MaTEPUATBHOTO
MHpa, 0 XUMHUYECKOW (opme NBWKEHHS MaTepuu, O B3aMMOCBS3U CTPOCHUS U
CBOWCTB BELIECTBA.

- ¢opMUPOBAHHE XUMHYECKUX, & TaKkKe 00IIe-MO3HABATEIbHBIX YMEHUHN KaK
JUISL PEIIeHHUs] HAyYHO-TEXHUYECKHX 3a7ad B MPO(PECCHOHATBHON IEeATEIbHOCTH,
Tak W I (yHIAMEHTaIbHOM TIOATOTOBKM W CaMOCOBEPIIICHCTBOBAHUS
CIELHAIIACTA.

- (opmupoBaHHE  E€CTECTBEHHOHAy4YHOTO  MHPOBO33PEHUS, HABBIKOB
HKOJIOTUYECKON TPAaMOTHOCTH U CUCTEMHOTO BUJICHUS OKPY>KAIOIIETO MUPA.

JIns yCHENIHOTO YCBOGHUS JUCIHUIUIMHBI Y CTYACHTOB JOJDKHBI OBITh
c(hOpMHUPOBAHBI CIEIYIOUIUE NPEIBAPUTEIbHBIE KOMIIETEHIINU:

— YBEPEHHOE BJIAJECHUE XUMUUYECKUM S3bIKOM;

— yMeHue mwucath GOPMYJIbl XHMHUYECKUX COCAMHEHUN U ypaBHEHUS
XAMUYECKUX PEAKIINM;



— CIIOCOOHOCTh  OOBACHATH T'EHETHUECKYI0 CBSI3b MEXAY KllaccaMu
XUMUYECKUX COCTMHEHUM;

— CIIOCOOHOCTh OOBACHUTH B3aUMOCBSA3b MEXKIY COCTaBOM, CTPOCHHUEM,
CBOMCTBaMU U MMPUMEHEHUEM XUMUUYECKUX COCIMHCHUM.

B pesympraTe WM3yueHUS JAAHHOM JUCHUIUIMHBI Y  OOYyYaroIIMXcCs
dbopmupyloTca  clienyrone o0menpopeccuoHalibible U NMpodecCuoHaNbHbIC
KOMIIETEHIINH:

Kox u opmyaupoBka
(popmytup dranbl GOPpMUPOBAHUS KOMIIETEHIIUN

KOMIIeTeHIUH
OIIK-2 Bnasienne Teopernueckue OCHOBBI COBPEMEHHBIX
IPEACTaBJICHUAMH O 3HACT | yhenicTaBIeHMil O CTPOCHUH BEIIECTBA M XHMHYECKOM
COBPEMEHHOM Hay4IHOM nporecce
KapTUHE MUpA Ha
OCHOBE 3HAHUI Vameer | VICTIONB30BATh 3HAHMS OCHOBHBIX 3aKOHOB H METOJIOB
OCHOBHBIX OJI0KEHHH XUMHUH

dbunocodum, 6a30BBIX
HaBpikamu paboThl ¢ y4eOHOH ©  CIIPABOYHOM

JTUTEPATypPOH 10 XUMUU

3aKOHOB U METOJIOB Bnaneer
CCTCCTBCHHBIX HayK

IIK-7 criocobHoCTE OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHNS XUMUUECKUX
MCIIOJIb30BaTh 3HAHUS 3HaCT | pponeccoB M CHOCOGEl  peIICHUS  THIIOBBIX
(yHIaMEHTaIBHBIX XUMHUYECKHX 3aj1a4 B 00J1aCTHU Fe0JI0TUU

pasnenoB (hU3MKH,

[IpumensaTr  0a30Bble  XMMHYECKHE 3HAHUS W
XHMHH, SKOJIOTHH,

OCYHICCTBJIATH BBI60p OIITUMAaJIbLHOM MOACIN

MH(OPMAIIMOHHBIX Ymeer y
o XUMHUYECKOI'o mponecca C Y4€TOM p€ajlbHOU
TE€XHOJIOTHH JJIs1 o
IMPAKTUYCCKOU CUTYyallUN
pemeHusA
MPAKTUYECKUX 3a7a4 B BHaﬂeeT Haprikamu pemicHuA XUMHUYCCKUX 3a1a4 u
OGIACTH TEOIOTHHE NPUMEHEHUS MX B TIPO(GECCHOHATBHON JIEITETBHOCTH

Jlnst popMHUpOBaHUS BBINICYKA3aHHBIX KOMIIETEHIIUNA B paMKax JACIUILIMHBI
«XuMUs» TMPUMEHSIOTCS CIEAYIONME METOJbl aKTHUBHOTO/ HMHTEPAKTUBHOTO
oOydeHHs: JIeKIMU-Oecenpbl, JIeKIUU C pa30opoM KOHKPETHBIX CHUTYaIluH,
nabopaTopHble PabOTBI C  HWCIHOJIb30BAaHUEM  YACTUYHO-HUCCIIEIOBATEIBCKUX
METOJ/IOB BEJICHUS DKCIEPUMEHTA, pa3penieHus MpoOJIeMHBIX CUTyallMid U 3ajad,
aHaJu3a KOHKPETHBIX CUTYyalUH.



I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTH KYPCA

Pa3nen 1. AToMHO-MOJIeKYJIsIpHOe yueHHe (2 Jac.)
Temal. OcHOBHBIEC NOHATHUSA ¥ 3AKOHbI XUMUH (2 Yac.)

OCHOBHBIC TIOJIO)KEHHUSI aTOMHO-MOJIEKYJIApHOTO  y4yeHus. (OCHOBHBIC
CTEXMOMETPUYECKME M Ta30Bble 3aKOHbL. [loHATHME SKBUBAJIEHTA. 3aKOH
SKBHUBAJICHTOB U €r0 NPAaKTUYECKOE UCITOJIb30BAHHUE.

Pa3nen 2. YpoBHu opranu3zanun Bemecrna (3 yac.)

Tema 1. Crpoenne atoma u nepuoanmyveckuii 3axkon .M. MengeneeBa, ¢
HCI0JIb30BAHMEM MeTO/Ia AKTUBHOI0 00yueHusi — JieKuusi — 0ecena (2 yac.)

KBanToBO-MexaHnueckasgs MOJIE€NIb CTPOCHUsA aroMma. KBaHTOBbIE 4HClIA U
THUIIBI AJICKTPOHHBIX OpOUTaIeii. DIEeKTPOHHBIC KOH(PUTYpAIIMH aTOMOB.

[lepuomnueckuii 3akOH HW Iepuoguueckas cucrema diemMeHToB JI.U.
Mewnneneena.

Tema 2. Xumn4yeckasi cBs3b (1 yac.)

Bunbl u xapakTepuCTUKH XHUMHYECKOW CBs3u. CBOMCTBA COEIWHEHUU
PA3JIMYHBIX THUIOB CBS3€H. MEXKMOJEKYISIPHOE B3aUMOJICMCTBHUE. XUMHYECKas
CBSI3b M CTPYKTYpa TBEPABIX TEII.

Pa3nen 3. 3akoHomMepHocTH npoTtekanusi npoueccos (5 yac.)

Tema 1. Xumuueckass TepMOAMHAMHKA, JHEPreTHKa Mmpomecca, ¢
HCII0JIb30BAHMEM MeETOAAa AKTHBHOIO O0y4YeHHMsi — JIeKIMS C pa3dopom
KOHKPETHBbIX cCUTyauuii (2 yac.)

OCHOBHBIE TOHSTUA U ONPEACICHUI XUMUYECKON TepMoanHamMuku. [lepBoe
HAyaJl0 TEPMOJAMHAMUKM W €ro MNPUMEHEHHE K XUMHUYECKHUM CHUCTEMaM.
DHTaIBINS, TEPMOXMMHUYECKUE 3aKOHBI M TEPMOXMMHYECKHE PaCUEThl. 3aKOHBI
I'ecca u JlomoHocoBa-JlaByaspe-Jlamiaca. Btopoe Hauvao TEpMOAWHAMUKMU.
DHTpoIUMsS M TPEThE HAYaAJI0 TEPMOAWHAMHKHU. ODHeprus ['mnbOca m Kpurepuu
CaMOIIPOU3BOJIBHOTO MTPOTEKAHUS ITPOLECCOB.

Tema 2. CkopocTh XHMMHMYECKHMX IPOLECCOB M XHMHYECKOe paBHoOBecue (3
qyac.)

[ToHsiTHE O CKOPOCTM M MEXaHM3ME XUMHUUYECKOW peakluu. 3aKOH
nercTByrommx wmacc. l[lopsmok U MONEKYyJIApHOCTh peakuuu. KuHernueckue
YpaBHEHUS] PEAKIMN C LIEJIOYUCICHHBIMA KUHETHYECKUMH TopsiakaMu. BrusHue
TEMIIEpaTypbl Ha CKOPOCTh pEaKUMu. OHeprusi axkTtuBauuv. Kartamuz wu
KaTaJUTUYECKHUE PEAKIIUU.

XUMHYECKOE paBHOBECHE. TepMOIMHAMUYECKOE M KMHETHUYECKOE YCIIOBUS
paBHOBecus. CrocoObl BBIpaKEHHS KOHCTAaHT XHMHUYECKOTO pPaBHOBECUS] W



B3aUMOCBSI3b MEXAy HUMU. DakTOpbl, BIUSIOIIME HA CIBUI XUMHYECKOIO
paBHOBecHs. TepmoauHamuueckoe obocHoBaHue npuHiuna Jle-Ilarense.

Pa3nen 4. Xumuueckune cucreMsl (5 gac.)

Tema 1. O0mue cBoiictBa pactopos (1 uac.)

OCHOBHBIE TIOHATHS M ONpelaeracHUsA. [OMOTeHHBIE M TI'e€TEPOrCHHBIE
CUCTEMBI.

Kunxue cucrembl. TepmonuHamuka mnporecca pacTBopeHus. CrocoObl
BBIPAKECHMSI KOJMYECTBEHHOIO COCTaBa pacTBOpoB. KosmurarueBHblE CBOMCTBA
pPacTBOpPOB.

Tema 2. OcHOBHbIE BUABI PABHOBECHI B BOJHBIX PaCTBOPaX 3JIEKTPOJIUTOB (4
4yac.), ¢ UCIO0JIb30BAHNEM METO/a AKTUBHOI0 00yueHMs — JieKnusa — 0ecexa (2
yac.)

[IpoTonuTieckoe paBHOBECHE B BOJIHBIX PaCTBOpax CiIaObIX 3JIEKTPOIUTOB.
CunpHple U cnaOble 3JIEKTPOJMTHI, CTENEHb M KOHCTAHTa JMCCOLMALNH, HUX
B3aMMOCBS3b. VOHHOE MpPOM3BENEHHUE BOJIbI, BOAOPOAHBIN W THIPOKCHIIBHBIN
nokazarenu. COBMENIEHHbBIE TPOTOJIUTHYECKUE PABHOBECHSL.

['eTreporeHHOE€ paBHOBECHME B BOJHBIX PACTBOPAaX MaJOpPaCTBOPHUMBIX
eKTpoauToB. [lOHATHE pPacTBOPUMOCTM M KOHCTAaHTa pPACTBOPUMOCTH HX
KOJIMYECTBEHHOE COOTHOLICHHE. YCIIOBUS 00Opa30BaHUs M PACTBOPEHMS OCAJIKA.
CoBMEILIEHHBIE T€TEPOTEHHBIE PABHOBECHS.

JIuranno-oOMeHHOE paBHOBECHE B BOJHBIX pacTBOpax, COJAEPKALIUX
KOMILJIEKCHbIE MOHBI. KOHCTaHThI YCTOMYMBOCTH M HECTOMKOCTU KOMILIEKCHBIX
MOHOB. DaKTOPBI, BIUSAIOIIME HA TPOYHOCTh U COCTAB KOMIIEKCHBIX COCIMHEHU.

OKHCIIUTENHEHO-BOCCTAHOBUTEIbHBIE PABHOBECHS.

CoBMEILIEHHBIE DPAaBHOBECUS pa3HbIX THUNOB. KOHCTaHTa COBMELIEHHOIO
pPaBHOBECHSI.

Pa3gen 5. DiaekTpoxumMuyeckue cucremMsl (3 yac.)

Tema 1. DiekTpoaHble NMPOLECCHI M IECKTPOABUKYLIHE CHJIbI. XMMHYECKHE
HCTOYHUKHM  JJeKTpu4Yeckoil JHepruu. Ilpoumeccnl Jjekrposamsa, HX
XapakTepucTHKH (2 yac.)

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE IIPOLIECCHI. DNEeKTPOXUMHUYECKHE
MPOIIECCHl. DJIEKTPOAHBIM MOTEHIMan W ypaBHeHue HepHcra. Xumuueckue
MCTOYHUKH TOKA, raJbBaHUYECKHE JIEMEHTHI. [Iponeccsl aneKkTpoau3a pacTBOpOB
Y PacCIJIaBOB, MMOCIEA0BATEIBHOCTD AJIEKTPOAHBIX PEAKIUN.

Tema 2. MeTanibl, KOPpoO3us M CIOCOOBI 3AIMTHI METAJLJIOB OT Pa3pylIeHH .
(1 gac)

O6mue cpoiicTBa MetamuioB. Koppo3usi, BUJIbI KOPPO3ZUOHHBIX pa3pyIICHUIMA

Y OCHOBHBIE XapaKTEPUCTUKH KOPPO3UOHHBIX MPOIECCOB. XUMHUECKasi KOPPO3US.



OnexTpoxuMuueckas Kopposusi, e€ ocooeHHOCTH. CrocoObl 3alIUThl METAJUIOB OT
KOPPO3HH.

Il. CTPYKTYPA U COAEP KAHUE MPAKTUYECKOM YACTH
KYPCA

JlabopatopHsie padoTtsl (18 yac.)
JlabopaTropnasi pab6ora Nel. Kiaccel HEOpraHM4ecKuX coeAMHEHMH (2 vac.)

PaccmarpuBaroTcsi crnocoObl MOTy4YeHUs U CBOMCTBA OKCHUJIOB, OCHOBAHMIA,
KHUCJIOT U COJIEH.

JlabopaTtopnasi padora Ne2. OmnpeznesneHue MOJSIPHOW MacChl SKBUBAJICHTA
MeTasuia (2 yac.)

DKCHEepUMEHTAIBHBIM MyTEM OIpEAEIISIeTCSl MOJISIpHAasi Macca 3KBHUBAJICHTA
HEU3BECTHOIO METAJlJIa M YCTaHABIIMBAETCS] METAIL.

JlaGopaTopnasi padora Ne3. OmnpeneneHue TemioBoro 3¢pdexra XUMUUYECKOU
peakuuu (2 gac.)

OKCIEPUMEHTAIBHBIM TYTEM C MOMOIIBI0 KaJIOPUMETpPa YCTaHABIIUBACTCS
SHTAJIBIHS PEAKIIUN HEUTpATU3aIUH.

JlabopaTtopnasi pa6ora Ne4, XumMuueckasi KuHeTHKa. (2 4Jac.)

DKCIEPUMEHTAIIBHO OIPENEAeTCd CKOPOCTh PEAKIMM U yCTaHABIMBAETCSA
3aBUCUMOCTbh CKOPOCTH PEAKIUH OT KOHLUEHTpAIMU Pearupyrouiux BEIIECTB U OT
TeMIepaTyphbl.

JlabopaTtopnasi pa6ora Ne5. Xumuueckoe paBHoBecue (2 4ac.)

PaccmarpuBaercss mTOAYMHEHHWE PAaBHOBECHBIX cucTeM TpuHIunmy Jle-
[TaTenbe.
JlaGopaTopHasi padora Ne6 PaBHOBecHe B BOJHBIX PAaCTBOPAX IEKTPOIUTOB. (2
yac.)

N3y4aroTcs cOBMEIICHHBIE PAaBHOBECHS Pa3HBIX TUIIOB B BOJHBIX pacTBOpaX
AIIEKTPOIUTOB.

JlaGopaTopnas padora Ne7. XuMUUeCKHe HCTOYHUKH TOKa (2 4ac.)
PaccMatpuBarOTCS ANIEKTPOXMMHUYECKHME TIPOILECCHl Ha MpuUMepe padoTh
raJIbBAHUYECKUX DJIEMEHTOB KaK XMMHUYECKUX MCTOYHUKOB DJIEKTPUYECKOTO TOKA.
JlaGopaTopHnas padora Ne8. Diekrposu3 (2 yac.)
PaccmarpuBaroTcsi mporecchl MpeBpalIeHUs SJIEKTPUYECKOM BSHEPruM B
XUMHUYECKYIO.
JlaGopaTopnasi padora Ne9 Koppo3us meramios (2 yac.)

N3yyarorcst mporiecchl KOPPO3HMOHHOTO pPAa3pyLIEHUsST METAIOB, a TaKXKe

OCHOBHBIE METO/IbI 3aIIIUTHI METAJJIOB OT KOPPO3UHU.



HpakTnueckue 3anaTus (18 uac.)
3ansiTue 1. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO Y4eHHs. (2 Jac.)
1.OcHOBHBIE MOHATHS U 3aKOHBI XUMHUU B CBETE€ aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
3ansiTue 2. CTtpoeHue atoma U nepuoanyeckuii 3axkon JI.U. MenaeneeBa (2
yac.)
1.OcHOBHBIE MOJIOKEHUS KBAHTOBOW MEXAHUKH, IPUHIUITBI KBAHTOBAHUS YHEPTHH.
[Topsimok pacnipefeneHus 3JEKTPOHOB B MHOTORJIEKTPOHHBIX aTOMax.
2.B3auMOCBsI3p  MEXKIy CTpPOCHHEM aroMa »JJEMEHTAa, IOJIO)KCHHEM €ro B
ITepuomnueckon cucreme [[.1. MenaeneeBa u CBOMCTBAMU 3JIEMEHTA.
3.MexxMONeKyJISIpHbIE B3aUMOJICHCTBHSI.
3anstue 3. OCHOBHbIE TePMOJIMHAMHUYECKHE 3aKOHOMEPHOCTH TPOTEKAHUS
XHMHYECKHX TMpoueccoB (2 yac.), ¢ HUCHOJb30BAHMEM MeETOJa AKTHBHOIO
o0yuyeHHsl — rpynmnoBas QucKyccus (2 yac.).
1.OcHOBHBIE  TEpMOJMHAMHYECKUE  (PYHKIMU  COCTOSIHUA:  O0O3HAUYCHHUE,
(U3MYECKUI CMBICI, CIOCOOBI pacyeTa.
2.0CHOBHbIE 3aKOHBl TEPMOJUHAMUKH: (POPMYJIMPOBKH, MAaTEMAaTHUYECKHE
BBIPAXKEHU S, IPUMEHUMOCTD K Pa3JIMYHBIM CUCTEMAM.
3.Kpurepun camMonpou3BOIBHOTO TPOTEKAHUS IMPOIIECCOB B  PA3IUUYHBIX
TEPMOJUHAMUYECKUX CUCTEMaX.
3ansatue 4. OCHOBHbIE KHHETHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XHMHYECKHUX MPo1eccos (2 yac.)
1.Cpennsisi 1 UCTUHHASI CKOPOCTU XMMUYECKON peaKIuu.
2.DaKTOpPBI, BIUSIONIME HA CKOPOCTh TOMOT€HHBIX M T€TEPOTCHHBIX XUMUYECKUX
pEaKIUi.
3ansaTue 5. XuMu4eckoe paBHoBecHe (2 vac.)
1. TepmonuHaMuuecKoe ¥ KWHETUYECKOe ycioBus paBHOBecHs. (CrocoObl
BBIPAKEHUS KOHCTAHT XMMHUYECKOTO PAaBHOBECHS U B3aUMOCBSI3b MEX Y HUMH.
2.B3auMOCBsI3b KOHCTAHThl XMMHYECKOIO PABHOBECHS M CBOOOJHOM HSHEPruu
['u66ca.
3.DakTopsl, BIUSIOIIME HA CABUT XHUMHUYECKOro paBHoBecus. IIpunuun Jle-
[[Tatenne.
3ausitue 6. CoBMellleHHbIEe PABHOBECHS PA3HBIX TUIIOB B BOJAHBIX PacTBOpax
3JIEKTPOJMTOB (2 4ac.), ¢ UCHOJb30BAHHEM MeETOJAAa AKTHBHOIO O0y4YeHHs] —
rpynmnoBasi JucKyccus (2 yaca)
1.0cHOBHBIE BHUIBI HM30JMPOBAHHBIX PABHOBECHUW B BOJHBIX pacTBOpax
ANEKTPOIUTOB. KOHCTAHTHI paBHOBECHSI.
2.CoBMernieHHbIC paBHOBeCUs OgHOTO Tuma. OOImas KOHCTaHTa COBMEIICHHBIX
PAaBHOBECUI OJIHOTO TUIIA U ONPEACIICHUE HAIIPaBIEHHUS Mpolecca.



3.CoBMelIeHHbIE paBHOBECHS Pa3HbIX TUMOB. OOIIas KOHCTAaHTa COBMEIIEHHBIX
PABHOBECHI PAa3HOIO TUIIA U ONPEJEIICHUE HAIPABIICHNUS IIpoLiecca.

3ansitue 7. CBolicTBa pacTBOpoB (2 yac.)

1.Knaccuduxamuss pactBopoB. CnocoObl BBIpaKEHUS COCTaBa PacTBOPOB.
2. KomnuratuBHble CBOWCTBAa PAacTBOPOB HEIJIEKTPOJIUTOB M IJNEKTPONUTOB. Mx
IIPAKTUYECKOE UCIIOIb30BaHUE.

3anstue 8. DiekTpoxuMUuYeckue mpomecchl (4 yac.), ¢ HCHOJb30BaHUEM
MeT0/Aa AKTHBHOI0 00y4YeHHUs1 — IPyNnoBasi AMcKyccus (2 yaca)
1.OnexkTpoXxuMHsl Kak HayKa, HM3ydarollas B3aWMOIPEBPAIICHUS XUMHUYECKOW U
IEKTpUYECcKOW »Hepruu. OCHOBHOE ypaBHEHHE B3aWMOCBS3M XHMHYECKOW U
IEKTPUYECKOW »HHepruu. lIpuMHIMNMalIbHOE YCTPOMCTBO IEKTPOXUMHUYECKHUX
CUCTEM.

2. XAMHYECKUE UCTOUYHUKH TOKa, YCTpoucTBO, mpuHItn AciicTBus, DJIC. IIporecc
AIEKTPOIN3A, ITOCIEA0BATENBHOCTD ANEKTPOAHBIX PEAKIIUIM.

3.Kopposus meramnoB. Buabl KOppO3HOHHBIX Pa3pyILICHUN, BUIABI KOPPO3UOHHBIX
Cpell ¥ TUIIBI KOPPO3UOHHBIX MpoueccoB. CKOPOCTh KOPPO3UOHHOTO Pa3pyLIECHUS U
¢dakTopsl, Baustomue Ha Hee. CriocoObl 3alIUThl METAJIIIOB OT KOPPO3HHU.

I1l. YUEBHO-METOANYECKOE OBECIIEYEHUME
CAMOCTOSTEJBHON PABOTBI OBYYAIOIIUXCS

Y4yebHO-MeToAnYECKOe oOecrieueHue CaMOCTOATENbHON paboThI
oOyyJarommxcsl 1Mo AUCHUIUIMHE «XuMUs» TpeacTtaBieHo B Ilpunoxenun 1 u
BKJIIOYAET B ceOs:

MIaH-Tpa( UK BBITTOTHEHUS CAMOCTOSTEIILHON paOOThI 10 TUCIMIUIMHE, B TOM
YuClie MPUMEPHBIE HOPMbI BDEMEHHU Ha BBITIOJHEHUE 10 KaXKA0MY 3aJ1aHU10;

XapaKTepUCTHKA 3aJaHul JJI1 CaMOCTOSTEIbHOW pabOThl OOydYarOIIUXCS U
METOJUYECKUE PEKOMEHIAIINU 10 UX BBITTOTHEHUIO;

TpeOOBaHUSI K  MPEACTaBICHUIO U OQOPMIICHUIO  PE3yJIbTaTOB
CaMOCTOATENbHON pabOThI;

KPUTEPUH OLICHKH BBITTOJTHEHUS CAaMOCTOSITEIIBHON pabOTHI.

IV. KOHTPO.JIb JOCTHKEHUS LEJEA KYPCA

Koasbl 1 3Tanbl popmupoBanus
OueHoyHbIe cpeAcTBa

No | Konrpommpy KOMIIeTeH Ui
eMble MOIYJIH - e ——
/M | pgenUUIMHDI TeKy Ui Has

KOHTPOJIb
arrecraums




ATOMHO-
MOJICKYJIIPHO
€ yueHue

OIIK-2

[1K-7

3HAET: TEOPETUUECKUE
OCHOBBI COBPEMEHHBIX
MIPEACTABJICHUI O CTPOCHUH
BEIICCTBA U XUMHUYCCKOM
IpoLecce;

OCHOBHBIE 3aKOHOMEPHOCTH
IIPOTEKAHNS XUMHYECKUX
IIPOLIECCOB U CIIOCOOBI
PCIICHUA THIIOBBIX
XUMHUYECKHX 3a/1a4 B
00J1aCTH T'€0JIOTHH,

cobecenoBanue
(YO-1);

TCCT

(ITP-1)

3a4. BOMPOCHI
Ne 1

yMeeT: UCII0JIb30BaTh
3HAHHS OCHOBHBIX 3aKOHOB
U METOJOB XUMUMH,
IPUMEHATH 0a30BbIE
XUMHUYECKHUE 3HAHUA U
OCYILIECTBIISATH BHIOOD
ONTUMAIBHOW MOJENH
XUMHYECKOTI'O Iporiecca ¢
Y4E€TOM PEeAIbHOU
IIPaKTUYECKON CUTYyaluu

Pa3HOYPOBHEBBI
€ 3a/1a41 U
3aJJaHHsI

(TTP-11)

THUIIOBBIC
3aJaHus

Ne ]

BJIajleeT: HaBbIKaMU
paboThl ¢ yueOHOH 1
CIIPaBOYHOM JIUTEPATYPOM
110 XUMUH,

HaBBIKAMU PEIICHUS
XUMHAYECKHX 33/1a4 U
MIPUMCHCHHSI UX B
npodeccroHanbHOI
NeSITeNbHOCTH;

nabopaTopHas
pabora

(TTP-6)

YpoBHH
OpraHu3aluu
BEILIECTBA

OIIK-2

[TK-7

3HAET: TEOPETUYECKUE
OCHOBBI COBPEMEHHBIX
MIPEACTABJICHUI O CTPOCHUH
BEUICCTBA U XUMHUUYCCKOM
po1iecce;

OCHOBHBIE 3aKOHOMEPHOCTH
IIPOTEKAHNS XUMHUYECKUX
MIPOIIECCOB U CIIOCOOBI
pELIEeHNS TUIIOBBIX
XUMHUYECKHX 3a7a4 B
00JIaCTH I'€O0JIOTHH;

cobece0BaHNE
(YO-1);
TECT
(TIP-1)

3a4. BOMPOCHI
Ne2,3,4,5

yYMeeT: UCII0JIb30BATh
3HaHHUA OCHOBHBIX 3aKOHOB
1 METOA0B XHUMUU,
NNPHUMCHSAITH 0a3oBbIC

KOHCIICKT
(ITP-7);
Pa3sHOYpPOBHEBHI
€ 3aJa4u u

THUIIOBBIC
3aaHus

Nel,2,3,4




XUMUYECKUE 3HAHUS U
OCYIIECTBISATH BHIOOD
ONTUMAJIBHON MOJIEIIH
XMMHUYECKOI0 IIpoLecca ¢
Y4ETOM peaibHOMN
MPAKTUYECKON CUTYaI[uU

3adaHuA
(ITP-11)

BJIajieeT HaBbIKaMU pabOThI
¢ y4eOHOI1 U cIipaBOYHOM
JUTEPATYPOU 110 XUMUH;
HaBBIKAMHU PELICHUS
XUMHAYECKHX 33/1a4 U
MPUMEHEHHS UX B
npodecCuoHAIBHON
NesITeNbHOCTH;

nabopaTopHas
pabora
(TTP-6)

3aKOHOMEPHO
CTH
MPOTEKAHUS
peakiuu

OIIK-2

[1K-7

3HAeT: TEOPETUYECKUE
OCHOBBI COBPEMEHHBIX
MIPEACTABJICHUM O CTPOCHUH
BEIICCTBA U XUMHUUYCCKOM
Ipo1eCCE;

OCHOBHBIE 3aKOHOMEPHOCTH
IIPOTEKAHNS XUMHUYECKHUX
IIPOLIECCOB U CIIOCOOBI
pELIEeHNs TUIIOBBIX
XUMHMYECKHX 3a7a4 B
00J1aCTH I'€0JIOTUH;

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

3a4. BOIIPOCHI
Ne 6,7, 8

yMeeT: UCII0JIb30BaTh
3HAHUS OCHOBHBIX 3aKOHOB
U METOJIOB XUMUU;
IPUMEHSATH 0a30BbIE
XUMHUYECKHE 3HAHUA U
OCYILECTBISATH BHIOOD
ONTUMAIBHOU MOJEIIH
XUMHUYECKOI0 IIpolecca ¢
Y4ETOM peanbHOMI
MIPAaKTUYECKOW CUTyaluu

TECT
(ITP-1);
Pa3sHOYPOBHEBHI
€ 3a4a4u u
3aJIaHuA
(ITP-11)

THUIIOBBIC
3aJaHus

Ne 6

BJIaJleeT: HaBbIKaMU
paboThI ¢ yueOHOM u
CIIPAaBOYHOM JIUTEPATYPOU
110 XMMUU;

HaBbIKaMU PELICHUS
XUMHUYECKUX 3a7a4 U
MIPUMEHEHHUSI UX B
npodecCuoHATBHON
NESITENIBHOCTH;

nabopaTopHas
pabota
(TTP-6)

XUMHYECKHUE

OIIK-2

3HAET: TCOPETUYCCKUE

cobecenoBanue

3a4. BOIIPOCHI




CHCTEMBI ITK-7 OCHOBBI COBPEMEHHBIX (VO-1); Ne 5,9, 10,
MPEICTABICHUNA O CTPOCHUU TECT 11,12
BEIIECTBA M XUMHYECKOM (TTP-1)
npoiiecce;

OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUSA XUMHUECKUX
MIPOLIECCOB U CITOCOOBI
pELIeHUS TUITOBBIX
XUMHYECKHX 337124 B
00JIaCTH T'€0JIOTHH;
yMeeT: UCIOJIb30BaTh KOHCIIEKT TUTIOBBIC
3HAHUSA OCHOBHBIX 3aKOHOB (TTP-7); 3a7aHus
Y METOJIOB XUMUU; Pa3HOYPOBHEBBI
MIPUMEHSTH 0a30BbIC € 3a71a4u " Nes, 7
XUMHUYECKHUE 3HAHUS U 3a/laHus
OCYIIECTBISITH BHIOOD (TTIP-11)
ONTUMAJIBHOW MOJIEIIH
XUMHYECKOTO TIpoIiecca ¢
Y4E€TOM PEeAIbHOU
MPAKTUYECKOU CUTYyaLIUU
BJIaJieeT: HaBBIKaMU naboparopHas
paboThI ¢ yueOHOH 1 pabora
CIPaBOYHOM JIUTEPATypOr (TTP-6)
0 XUMUWU;
HaBBIKAMU PELICHUS
XUMHUYECKUX 3a7a4 U
MIPUMCHCHHSI UX B
npogecCuoHaNIbHON
NeSATEIILHOCTH,
3HAET: TCOPETUUICCKUE co0eceloBaHME | 3a4. BOIPOCHI
OCHOBBI COBPEMEHHBIX (YO-1); Ne 13, 14, 15,
MPEACTABICHUI O CTPOCHUH TECT 16, 17
BELIECTBA U XUMUYECKOM (TIP-1)
npoliecce;
OCHOBHBIC 3aKOHOMEPHOCTH

DIEKTPOXHMH | O[[K-2 | MPOTEKAHHs XHMHYECKUX

JecKue HPOLIECCOB M CIIOCOOBI

CHCTEMBI [IK-7 | pemeHus TUIOBBIX
XUMHYECKHX 337124 B
00JIaCTH T€0JIOTHH;
yMeeT: UCTIOJIb30BaTh Pa3HOYPOBHEBBI TUTIOBBIC
3HAHUS OCHOBHBIX 3aKOHOB € 3a71a4u " 3a/laHus
Y METOJIOB XUMUU; 3aJIaHus
MPUMEHSTH 0a30BbIE (TTP-11) Ne 8,9

XUMHNYECKHUEC 3HAHUA U




OCYILECTBISATH BEIOOD
ONTHUMAaIbHOI MOJEIIN
XMMHUYECKOI0 IIpoLecca ¢
Y4€TOM PEeaIbHOU
IIPaKTUYECKON CUTYyaluu

BJIajieeT: HaBbIKAaMU n1abopatopHas
paboTHI C yu4eOHOU U pabora
CIPAaBOYHOH JINTEPATYPOI (TTP-6)

10 XMMUH;

HaBBIKaMU PEIICHUS
XUMHYECKHX 33724 U
MIPUMECHCHHUSI UX B
npodecCuoHAIBHON
JeSITeITIbHOCTH

TurnoBble KOHTPOJBHBIE 3a/1aHUS, METOJJUYECKUE MAaTepUAIIbI, OTIPEICIISIONTNE
NpoIeAyphl OIEHWBAHUS 3HAHWM, YMEHUW ¥ HABBIKOB W (WIM) OIbITA
JEATEIIbBHOCTH, a TaK)X€ KPUTEPUU W TOKa3aTeau, HEOOXOIUMBbIE JIsl OLEHKHU
3HaHWM, YyMEHUHN, HABBIKOB U XapaKTepU3YIOIIHe dTanbl (OPMUPOBAHUS
KOMIIETEHIIMM B TIPOLIECCE  OCBOCHHUS  OOpa3oBaTENbHOW  MPOrPaMMBbI,
npeacrasiieHsl B [Ipunoxenun 2.




V. CIUCOK YYEBHOM JJUTEPATYPHI U HHOOPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE JUCLHUIIJINHBI

OcHoBHas JuTeparypa
1. TI'muaka, HJL. OOmas xumusa: ydeOHOe mocoOue [JIsi HEXUMUYECKUX
cnenuanbHocte By3oB/ H.JI. TI'muaka. — M.: KuoPyc, 2012. — 749c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:667020&theme=FEFU
2. I'munka, H.JI. 3agaun u ynpakHeHus 10 o01iel XuMuu: yueOHOe nocooue st
HEXUMUYECKUX crnennanbHocted By30B/ H.JL. I'munka; mon pen. B.A. PabunoBuua,
X.M. Pybunoit. — M.: KunoPyc, 2014. — 240c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:729121&theme=FEFU
3. O6mas xumus. Teopuss u 3amauun / H.B. Koposun, H.B. Kynemos, O.H.
lNonuapyk, B.K. Kampimoa. —  CII6.: Jlawp, 2014.— 491 c.
http://e.lanbook.com/books/element.php?pll_id=51723

JlonoJIHMTEIbHAA JTUTEPATypa
1. Vraii, S.A. O6mas u HeopraHuyeckas XuMus: yueOHUK i By3oB/ f.A. Yrail. -
M.: Briciiasg mxoira, 2007. — 527 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:353896 &theme=FEFU
2. Bompxun, B.B. O6mas xumus. CrnenuanbHbIH Kypc: ydeOHOE mocobue s
BY30B B 001acTy TeXHUKH U TexHojioruu/ B.B. Boabxun. — CII06.: Jlanb, 2008. —
440c. http://lib.dvfu.ru:8080/lib/item?id=chamo:281661&theme=FEFU
3. Bombxun, B.B. O6mas xumus. U306panHbie T1aBel: yueOHOE mocoOue i By30B
B oOslacty TexHuku M texHoyioruu/ B.B. Bonexun. — CII0.: Jlans, 2008. — 378c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU
4. Tenppman, M.U. Xumus / M.U. I'enbpman, B.I1. FOctpato. — CII6.: Jlans,
2008.— 472 c. http://e.lanbook.com/books/element.php?pll_id=4030
5. AxmetoB, H.C. O6mas u neoprannyeckas xumusi / H.C. AxmeroB. — CIIO.:
Jlanb, 2014.— 744 c. http://e.lanbook.com/books/element.php?pll 1d=50684
6. Kpatkuii cripaBounuk usuko-xumudeckux senuuuH /Ilox pen. Papnens A.A. u
[TonomapeBoii A.M. — CII6.: CnemumanpHas JauTepaTypa,1999. — 232c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:363942&theme=FEFU

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM 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/

4. http://www.nelbook.ru/

5. Oaza JaHHBIX 0 BellleCTBaxX )51 ux CBOMCTBAax
http://www.chemspider.com/

6. Oasa JaHHBIX (0] BCIIICCTBAX )41 nux CBOMCTBax
http://pubchem.ncbi.nlm.nih.gov/

7. IIOMCKOBAs CHCTEMa IeYaTHRIX MaTepraioB hitp://www.scopus.com

V. METOAUYECKHUE YKA3AHUSA 1O OCBOEHUIO
JAUCHUIIJIINHBI

OCHOBHOI BHJ JEATENBHOCTH CTYIAEHTOB — CaMOCTOSTENbHas paboTa Haj
yueOHbIM MaTepuaioM. OHa ciaraeTcsi W3 CICIYIOMIMX SJIEMEHTOB: W3YYCHHE
MaTepuana Mo y4yeOHMKaM M y4eOHBIM MOCOOMSIM, BBINOJIHEHHE J1a0OpaTOpPHOro
NPAaKTUKyMa; BBIMOJHEHWE WHIANBUAYATbHBIX 3aJaHUiA; TOCEHICHHE JEKIUH,
KOHCYJIbTAIIM; claua 3ayeTa 1o Kypcey.

1. W3yuyaTh Kypc XUMHHM pEKOMEHAYEeTCsl MO TeMaM, IMpeABapUTEIbHO
O3HAKOMMBIIKCH C COJEPKaHUEM KaXKIOW M3 HHUX IO MporpamMme (pacrtojokeHHe
MaTepuaja Kypca B IporpaMMe HE BCET/Ia COBIMAIACT C PACIOJIOKEHHEM €ro B
y4eOHHUKE).

JleximoHHbBIE 3aHATHS TpeaHA3HAYCHBI Ui OOCYKIEHHs Hambosee BaKHBIX
TEM, BBI3BIBAIONIMX 3aTPYJHEHUS TPH CAMOCTOSITEILHOM H3yYeHUU Y4eOHOTO
matepuana. OHHM TIOMOTalOT HAMETUTh IUIAH CaMOCTOSITENIbHOTO HW3Yy4YEHUs
JTUCHUIUIMHBI, OMPESISIOT TEeMbl, Ha KOTOpPhIE HEOOXOJMMO OOpaTHTh 0C000€
BHUMaHue. [IpopaboTky nekmuii, Oe3ycIoBHO, HEOOXOIWMO COBMEIATH C
U3YYCHHUEM TEOPETUYECKOTO MaTepuayia Mo y4yeOHMKaM W Y4eOHBIM TMOCOOHSIM.
YroObl JTydIlle 3alIOMHUTh U YCBOUTH M3y4aeMbIii MaTepHall, CIEIyeT COCTABIAThH
KpPaTKH KOHCIEKT, COAEpKalluil (OPMYyJIUPOBKHA 3aKOHOB M OCHOBHBIX MOHSITHIA
XUMHH, 3HAYCHUS HOBBIX HE3HAKOMBIX TEPMUHOB W Ha3BaHWiA, (GOPMYIbl U
yYpaBHEHUSI PEaKIMii, MAaTEMaTHUYECKUE 3aBUCUMOCTH U WX BBIBOJABI U T.J. Ecnm
€CThb BO3MOXXHOCTh CHCTEMaTH3MPOBATh MaTepual, COCTAaBbTE IpapUKH, CXEMBI,
Tabmunpl. OHU 3HAYUTENTHHO OOJET4aloT 3allOMHHAHUE W YMEHBIIAIOT O0BEM
KOHCHEKTUpyeMoro marepuana. KpaTkuii KOHCHEKT Kypca OyIeT moje3eH Npu
MOBTOPSHUH MaTepHasa B MEpHOJI MOATOTOBKU K 3aUeTy.

2. Tlepen mpakTUYECKUM 3aHATHEM CIEAYeT H3yYUTh KOHCIEKT JIEKIUU |
PEKOMEH/IOBaHHYIO TIperojaaBaTesieM JHTepaTypy, oOpaiias BHUMaHHE Ha
OPAKTUUECKOE TMPUMEHEHHE TEOPUU U Ha METOAMKY pEIICHUS THUIIOBBIX
oOyJaromux 3aja4 Mo COOTBETCTBYIOLIUM pa3jeiaM H3ydyaeMoil Tembl. Perienue
3aJa4 — JYYIIMA CHocoO MPOYHOTO YCBOEHHS U 3aKPEIUICHUS TEOPETUYECKOTO


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

Marepuana. Ha npakTUYeCKOM 3aHATUM TJIABHOE — YSICHUTH CBSI3b PEIIAEMBbIX
3a/1a4 C TEOPETHUYECKMMH TOJIOKEHUAMU. [Ipy pemeHnn npennoKeHHON 3anadu
HY>KHO CTPEMHUTBCS HE TOJILKO MOJTYYUTh MPABUIBHBIA OTBET, HO U YCBOUTH OOLIUI
METOJ pellleHus NOoN0OHBIX 3amad. [ns BeneHus 3amuceil Ha MPaKTUYECKHUX
3aHITHSAX OOBIYHO 3aBOAAT OTACITHHYIO TETPAIbh.

[Ipy BBINOJIHEHUN MHAMBUIYAIbHBIX 3aJlaHUM, PEIIEHHE 3aJlad U OTBETHl Ha
TEOPETUUYECKHE BOMPOCHI JTOJDKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAaHHI, 3a
UCKJIIOYEHHEM TeX CJIydaeB, KOrja [0 CaMOMy CYIIECTBY BOIpOCa Takas
MOTUBUPOBKa HE TpeOyeTcs, Hampumep, Korja HY>KHO COCTaBUThH JJECKTPOHHYIO
dbopmyIy, HaNMCaTh YpaBHEHUE PEAKIIUU U T.1.

[Ipu BBITOTHEHUH MUCHMEHHBIX PA0OT HEOOXOJIUMO COONIOAATH CIIEAYIOIINE
MpaBUiIa:

- paboTy cleayeT BBINOJHATh AKKypaTHO, OCTaBJisisl TMOJA [JIsi 3aMedyaHui
PELIEH3EHTA;

- YCJIOBHS 337]a4 CBOETO BapHaHTa MEPENUCHIBATh MOJHOCTHIO;

- TpU PEIICHUH i1 BCEX IMOJIYYEHHBIX YHCIOBBIX 3HAYCHUHN JOJDKHA OBITh
MIPUBEJICHA UX PA3MEPHOCTB;

- MOJPOOHO U3JIOKUTH XOJ] PEIICHUS C MAaTEMAaTUYECKUMH MPEe0Opa30BaHUSIMU;

- UCTI0JIb3yeMble (hOPMYJIbI JOJIKHBI COMTPOBOKIATHCS TTOSICHEHUSIMU.

Ecou pabora He 3auTeHa, €€ HAJ0 BBINOJHUTH IOBTOPHO C YYETOM
3aMeUYaHui MpernojaBaTedsi W MPEJACTaBUTh BMECTE C MpeabIAylled padoTou;
WCIIPABJICHUS CJIEAYET BBIMIOJIHATH B KOHIIE pabOThl, a HE B PEUEH3UPOBAHHOM
TEKCTE.

3. Llenpro 1abopaTOpHBIX PabOT MO MUCHUIUIMHE SBIISICTCS CO3HATEIIBHOE U
rIIyOOKO€ YCBOEHUE BKHEHIIMX IMOJOKEHUW MPOrpamMMbl Kypca OOIel XUMUH,
MpUOOpPETEeHNE HAaBBIKOB OOpAaIllEHHs C XUMHUYECKOM MOCYJI0H, peareHTamu u
MPOBEJCHUSI OMPEACIICHHBIX XHUMHYECKUX MCCJIEAOBAaHUN TIpU  COOIIOJICHUM
TpeOOBaHUM TEXHUKH O€30MACHOCTH, BBITIOJIHEHUS PAacdyE€TOB MO MPUBEICHHBIM B
METOJUYECKOM YyKa3aHWU YpPAaBHEHUSM U HANUCaHUSI YpPAaBHEHUM XUMHUYECKHUX
pEaKIUi.

[Tpu moarotroBke K 1a00PaTOPHBIM 3aHSATUSM CTYICHT JTOJDKEH:

- U3yYUTh TEOPHIO TIO TeME JTA0OpaTOPHOU PabOThI, HCTIONB3YSl KOHCIIEKT JICKIIUN U
PEKOMEHAYEMYIO JIUTEPATYPY;

- TIOJIYYUTh JOMYCK K paboTe B 1a0OpaTOpHUH, O3HAKOMUBIIKNCH C HHCTPYKIIUEH 1O
TEeXHUKEe 0e30MmacHOCTH Ha Kadeape;

- O3HAKOMHUTBHCA C KOHTPOJBHBIMH BONpPOCAMH K JIaOopaTOpHOM padboTe U ObITh
TOTOBBIM OTBETHTh Ha HUX BO BPEMS JIOMYCKa K BBIMOJTHEHUIO PabOTHI;

- COCTaBUTbH IIJIaH BBITIOJHEHUS OMBITOB C YUETOM MIPaBUJI TEXHUKH O0€30MMacCHOCTH;



- oOpMHUTH OTYET O BHIMOJHEHHON padore (OTUeT BBIMOIHSAETCS OTACIBHO IO
KXo naboparopHoit pabore. B oruere, Kak MpaBWIIO, JOKHBI OBITH
CJIETYIOIUE Pa3/IeIIbl:
1. Henp BbINOMHEHUS PAOOTHI
2. Kpatkas TeopeTndeckas 4acTh
3. DKkcrnepuMeHTalbHas 4acTh
4. HeoOxoauMble pacu€Thl, ypaBHEHUS PEAKIIUN
5. BeIBOIbI);
- 3aIIUTUTH UTOTH PabOTHI.
4. Ecnu y CcTyleHTa BO3HUKAIOT 3aTPyAHEHHUS MPU M3YyUYEHUU Kypca CIeIyeT
oOpamiarbcs 32 KOHCYJIbTAIMEH K BEAyIIEMY MPErnoaBaTelio.
5. K cmaue 3adera [OIMyCKAlOTCS CTYACHTHI, KOTOPHIC BBITOJHIIN
WHIUBUIyaIbHBIE 3aJaHWs 110 OCHOBHBIM pa3feiiaM Kypca, BBINOJHUAIN U
3aIATHIN OTYETHI 110 JTAOOPATOPHOMY ITPAKTUKYMY.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCHUIIJIINHBI

1. Cnenuanu3upoBaHHbIE J1a0OpPaTOPUU MO XUMHUH, OCHAIICHHBIE CUCTEMO
BEHTWISILUHY, JTA0OPATOPHOU MeOeIbi0 U IMpuOOpamMu, HEOOXOAUMBIMH JIJIS
BBITIOTHEHUSA JTA00OPATOPHBIX padoT.

2. HaGopel MaTepuaioB M PEAKTUBOB HEOOXOIUMBIX JUISl BBITIOJHEHUS
7a00paTOPHBIX PadOT.

3. JlaboparopHasi mocyna njsi MPOBEACHUS OMBITOB: Pa3IMYHBIE MPOOUPKH,
KOJIOBI, MUTICTKH aHATUTHYCCKHUE, OFOPETKU U T.I.



[Ipunoxenue 1

MUHUCTEPCTBO HAYKHU 1 BBICIIIEI'O OEPA30BAHNSI POCCUMCKOM ®EJIEPAITUA
OenepanbHOE rOCYIapCTBEHHOE ABTOHOMHOE 00Pa30BaTEILHOE YUPEKICHUE BBICILIETO 00pa30BaHus

«/la;IbHEeBOCTOYHBIN (peiepaILHbIN YHUBEPCUTED)

(AIBDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHNEYEHUE CAMOCTOSTEJIbHOM
PABOTBI OBYUAIOLIUXCS
1Mo JUCHHUILIHHE «XHUMHD»
Hanpasaenue noaroroku 05.03.01 I'eostorus

[Ipodunb «I'eonorus»

®opmMa MOArOTOBKHA OYHAS

BaaauBocTok
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

«XUMHD»
IIpumepHbIe
Nen/m | [lara/cpoku Bua camocrositebHOM HOPMBI DopMbI
BBINOJTHEHUSI padoTshI BpeMeHHU Ha KOHTPOJIfA
BBINOJTHEHHE
1 2-3 "Henensd NuauBunyanbHOE JOMAIIHEE 2 yac. YCTHBIN OITPOC
3agadue 110 Teme «OCHOBHEBIE (YO-1),
MOHSTHSI U 3aKOHBI XUMHUU» MUChbMEHHAs
pabora (TTP-11)
2 4-6 Henens CocraBiieHnEe KOHCIIEKTA 110 2 yac. KOHCIIEKT
TeMe «XHMUYECKas CBA3b)» (T1P-7)
3 7-9 Henens NunuBuayanpHOE TOMAIIHEE 6 yac. MMCbMEHHAs
3aanue no teme «OCHOBHbIE paboTta
TEPMOJIUHAMHYCCKUE U (TTIP-11)
KMHETUYECKHE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUYECKUX
peaxkuuii»
4 10-11 menens N3ydenune HOBOM TEMBI 2 4ac. KOHCIIEKT
«KoynmuratusHele cBOMCTBa (T1P-7),
PacTBOPOB» U COCTaBJICHHE YCTHBIHN OIpOC
KOHCIICKTa (YO-1)
5 12-15uenens NunuBuayanbHOE JOMAIIHEE 3 yac. MUChMEHHAs
3aanue no teme «PacTBopbI» paboTta
(TIP-11)
6 16-18 venenss | WHmuBMayanbHOE JOMAITHEES 3 yac. cobecenoBanme
3ajJ[aHue Mo TeMe (YO-1)
«DNEeKTPOXUMHUYECKHE WIH
IIPOLIECCHD» MUChMEHHAs
pab6ora (ITP-11)
7 1-18 uwenens [ToaroroBka K MpakTUYECKUM 18 uac. YCTHBIN OITPOC
3aHATHIM (2 akaj. yac Ha (YO-1),
OJTHO MUChMEHHAs
MPaKTUYECKOE pabora
3aHSTHE) (TIP-11)
8 1-18 nenens ITonroroBka k 1abopaTopHOit 18 yac. YCTHBIN OIIPOC
pabote (2 akan. yac Ha (YO-1),
KOXKIYIO OTYET 110
nabopaTopHyto | J1abopaTopHOH

paborty)

pa6ore (ITP-6)




XapakTepuCTHKA 3aIaHUI VIS CAMOCTOATEIbHOU padoThl 00y4aromuxcs U
METOAMYEeCKHE PEKOMEHIALUH 110 UX BbINOJIHEHUIO

1. CocTtaBieHne KOHCIIEKTA TI0 TeMaM «XUMHUYecKas CBs3b», « KommraTuBabie
CBOMCTBa PacTBOPOBY.

AJITOPUTM COCTABJIEHUS] KOHCIIEKTA

— BHHUMATEJIbHO IPOYUTANTE TEKCT;

— OTMEThTE HOBBIC CJIOBA, WMEHA, N1aThl; YTOYHWUTE 3HAYCHHE HETIOHSITHBIX
CJIOB;

— mpousBeauTe 00pabOTKYy Marepualia: BBIJICIUTE TJIaBHBIE  MBICIH,
OTpeJIeICHUS TIOHSITHI, BBIBO/IBI;

— COCTaBbT€ IIJIaH, 3aMUIINTE KIIOUEBHIE CJIOBA, MOXXHO 3a(pUKCHpPOBATH
TJIaBHBIC MBICITH B BUJIC CXEM;

— TpU TOBTOPHOM UTEHHWH TEKCTa OOpaTUTEe BHHMAaHUE Ha B3aWMOCBS3b
TJIaBHBIX MBICIIEH, HA CIIOCOOBI UX JI0Ka3aTEIbCTBA;

— 3alUCH CTapailTech BECTH CBOMMH CJIOBAaMH, HE TEpPEMUCHIBAs TEKCT;
CTPEMHTECHh K KPATKOCTH;

— B KOHCIIEKT€ MOXKHO HCIOJIb30BaTh cokpaiieHuss. OcoOeHHO ya00HBI
OTIOPHBIE CUTHAJIBI, KOTOPHIE JIETKO 3alIOMUHAIOTCS;

— 3aMKCh JTOJDKHA ObITh KOMIIAKTHOW (3aHMMAaTh Majo MECTa) U B TO K€
BpeMsl CTPYKTYpUpPOBaHHOW. CIUIOIIHOM TEKCT IJIOXO BOCIHPUHUMAETCS H
3armomMuHaetrca. [loaTomMy OTCTymbl, TpoOOenbl, Hymepalus, BBIICICHHE
IJIABHOTO TOMYEPKUBAHUEM, PAMKOW WM JPYTUM I[BETOM CJENar0T Balll
KOHCIIEKT OoJiee yA0OHBIM /IS TTOCIIEIYIOIEeH padoThI;

— 3aKOHYMB KOHCIIEKTUPOBAHUE, TMPOYUTANTE TEKCT €Ile pas3, TpH
HEO0OXOIMMOCTH 10PabOTANTEe KOHCIIEKT;

— TONpoOyWTE MO KOHCIEKTY BOCCTAHOBUTH B MaMSITHU U3YUEHHBI MaTepual.

2. BpITIOJIHEHNE WHIWBUIYAIbHBIX JTOMAITHUX 3aJaHui o TemaM «OCHOBHbBIC
MOHATUSI W 3aKOHbl XUMHUM», «OCHOBHBIE TEPMOAUHAMUYECKUE U
KMHETUYECKHE 3aKOHOMEPHOCTH TMPOTEKaHUS XUMHUYECKUX PEaAKIU»,
«PacTBOpBI», «DIEKTPOXUMUUYECKHUE MPOLIECCHIY.

«OCHOBHBIC TTIOHSATHS U 3aKOHBI XUMUM)

1. Omnpenenure MOJSPHYIO MacCy OJKBUBAJICHTA CICAYIONIUX BEILECTB: a)
CEepHOM KHCJIOTHI; 0) Kaublus; B) TUApOKcHAa Kaublus. [IpuBegure
COOTBETCTBYIOIINE YPaBHEHUS PEaKIUH.

2. Omnpenenrre MOJISIpHBIN 00BEM DKBUBaAJICHTa Bogopoa mpu 900 MM. pT.CT. U
300°C.



3. Ompenenure mMaccy OKCHAA KPEMHHUS, KOTOPBIM PacTBOPUTCS B PacTBOPE,
coaepxaieM S00 T TApOKCHUIA Kausl.

«OCHOBHBIE TEPMOJUHAMUYECKNE U KHHETUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIUI»

JI1s nIpeIIoKEHHOM peaKkIMi OTBETHTE Ha CIEAYIOIINE BOMPOCHI:
- DK30- WM DSHJIOTEPMUYECKOW SBIIACTCS JaHHAs pEeaKuus; OIPEIeInUTe
TerIoBoi 3 ekt oOpa3zoBanus 1 Kr 10000 U3 MPOIYKTOB PEAKLUU B JaHHOM
MIPOIIECCE;
- KaK MEHSIETCsI CTeTeHb OecTopsiKa B X0/I€ PeaKkluu;
- BO3MOXHA JIM JIaHHAsl PEAKIUs B U30JIMPOBAHHON CHUCTEME MPU CTaHAAPTHBIX
YCIIOBHSIX;
- BO3MOJKHA JIM JaHHAs pEaKUys B OTKPBITOM CUCTEME IIPU 25°C 1 1000 K. IIpn
KaKoM Temreparype BblIesIeTCs O0JIbIIe SHEPTHH;
- Kakoil ¢akTop (PHTPONUNHBIN WIM DHTAIBIUNHBIA) CIOCOOCTBYET
IIPOTEKAaHUIO IPoLIeCCca;
- 3alUIIATE BBIPAKCHHUA KHHETHYECKOM M TEPMOAMHAMUYECKON Kpapuopecns
MOKAXKUTE B3aUMOCBS3b MEK1y HUMH;
- paccuuTaiTe YMCa0BO€E 3HAYEHUE K uponecns TPH TEMIIEPATYPE 25°C 1 1000 K.
[Ipu kakol TeMriepatype MoJIHOTA MPOTEKAHUS PEAKIIUU BHIIIIE;
- YKaXXUTE ONTUMAaJIbHBIE YCIIOBHS MPOTEKAHUS PEAKIIUHU, UCTIONIb3Ys MPUHIUI
Jle Iarenbe (yciioBUS, MPU KOTOPHIX PABHOBECHE CMEIIACTCS B MPSIMOM
HaIIPaBIICHUH ).

He 3a0yapTe ypaBHSATH MPEIOKEHHYIO PEAKIIUIO.
PbS (1) + 02 ) = PbO (1) + SOQ (1)

AH’ s, k]lk/Moms - 100,42 0 -219,28 -296,9
AG®, x[lx/Moms  -9877 0 -189,1 -300,21

«PacTBopbI»

1. PaccunTaiiTe MOJIIpHYIO KOHIIEHTpaluoo 2% - HOTO MO Macce pacTBoOpa
xIopraa Hukest. [lmorHocTs pactopa 1,055 r/em’.

2. CKonbKO TpamMMOB caxapo3bl Hamo pactBopuTh B 100 T Boabl, 4TOOBI
IIOBBICUTB TEMIIEPATYPy KUIICHUS Ha 1°C?

3. Paccuuraiite pH cienyromux pactsopos: a) 0,03M HBr; 6) 0,1 N H,Se; B)
0,0008 M CucCl,.

4. Onpenenute npu kakoi koHueHtpauuu KOH B pacTBope KoHIIEHTpauus
ronoB xenesa (11) 6yzger pasna 1-107. K, (Fe(OH),) = 1-10™"



«INEKTPOXUMUUYECKHUE TTPOTIECCHD»

1. CocTaBUTh CXEMbI JIBYX TaJIbBAHUYECKUX JIEMEHTOB, B OJTHOM M3 KOTOPBIX
aHOJIOM CIIYXHWJI OBl >KEJIE3HBIM AJIEKTPOJ, a B JIPYrOM DJIEMEHTE OH SIBJISETCS
karogoM. Bermciute DJIC 3TUX 3JIEMEHTOB NpPH KOHUEHTPALUAX KaTOHBIX
anektpoauToB 0,1 Momnw/n, a anoaHBIX AnmekTpoauToB 0,001 moss/m.

2. Ilpm osmexkTponm3e BOJHOTO pacTBopa cynbdaTa Kaids Ha KaToje
BbLACIUAIIOCH 224 11 ra3a. PaccunTtaTe BpeMs 3JEKTpOJIHM3a, €CIU CHJIa TOKa ObLia
paBHa 5 A. [IpuBectn nmonHyoo cxemy anekTponusa. Paccunrars MacCy BelecTsa,
BBIICJIUBIIIETOCS HA aHOJIE.

3. IlpuBectu cxembl TaJlbBaHUYECKUX DIJIEMEHTOB, BO3HUKAIOIIUX MpU
HapYILIEHUHU LETOCTHOCTHU KEJIE3HOTO U3/CIIUs, IOKPHITOTO HUKETIEM, PE3YJIbTaTOM
paboThl KOTOPBIX SIBJISIETCS MPOILIECC KOPPO3WHU: a) BO BIAXKHOM BO31yXxe; 0) B
KucIoi cpene. IlpuBecTn ypaBHEHHS MPOLECCOB U YKa3aTh MPOIYKThI KOPPO3HUHU.

[lepen mpakTHYECKWM 3aHATHEM CIIEIYyEeT HW3YYUTh KOHCHEKT JICKIUU W
PEKOMEHJIOBAaHHYIO TpEIojaBaTesieM JIMTepaTypy, oOpamias BHUMaHUE Ha
MPaKTUYECKOE TMPUMEHEHHE TEOPUM U Ha METOAMKY pPEIICHUS THUIOBBIX
0oOy4Jaronux 3a/1a4 Mo COOTBETCTBYIOLIUM pa3JieiiaM U3y4aeMOn TEMBI.

[Ipu BBITIOIHEHNH WHAWBUAYATbHBIX 3aJaHWN, PEIICHWE 3a1ad W OTBETHl Ha
TEOPETUUYECKHE BOMPOCHI JTOJDKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAHHI, 3a
UCKITIOUCHHEM TeX CJydaeB, KOTJa II0 caMOMy CYIIECTBY BOIpOca Takas
MOTHUBHUPOBKA HE TpeOyeTcsl, HampuMmep, Korja HYKHO COCTaBUTH JJIEKTPOHHYIO
dbopmyIy, HaNMCaTh ypaBHEHUE PEAKIIUU U T.1I.

[lepen BbITIOJIHEHUEM JTAOOPATOPHBIX PAOOT HEOOXOUMO MPOUTH UHCTPYKTAXK
M0 TeXHUKE 0E30MaCHOCTH U PACIUCATHCS B COOTBETCTBYIONIEM XKypHajie. TOIbKO
MOCJIE 3TOTO 3HAKOMUTCS C TOPSAKOM BBIMIOJHEHHUS JabOpaTOpHOM paboTHI,
TOTOBUTCS K TIPOBEICHHUIO OKCIEpPUMEHTA. B Xome BBIMOMHEHUS pabOTHI
BHUMATEIIHO Ha0IIOAaTh 32 U3MEHCHHSIMHU B CHUCTEME, IPOBOIUTH M3MEPEHUS, U
3aMmMChIBaTh HaOMOAeHUsA. Ecimm TpeOyercs, 3amuchiBaTh YpPaBHEHUS PEaKIIHM,
nenatb pacuetbl. [lo pesymbraram sKcnepuMeHTa JenaTth BbIBOAbL [locie
BBITIOJIHEHUS TaOOpaTOPHON pabOThI CTyICHT 0OPMIIIET OTYET, OTJIA€T OTUYET 11O
nabopaTopHoil paboTre Ha TpoBepKy mpenogaBarento. OTUET BBIMOIHACTCA
OTIIETILHO TIO KaXJoW JlabopaTopHOW padote. B oTdere, kak mpaBuiio, JOHKHBI
OBITH CJICTYIOIINUE Pa3/ICIIbl:

1. Llens BeITOTHEHUS PAOOTHI.

2. Kpatkas TeopeTnyeckas 4acTh.

3. DKcriepUMEeHTaIbHAS YacTh.

4. HeoOGxoauMble pacu€Thl, ypaBHEHUS PEAKITUN.

5. BBIBOJBL.



TpeGoBanus K NpeacTaBICHUIO U 0()OPMJICHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI

[Ipu BBITOTHEHUH MTUCHMEHHBIX PA0OT HEOOXOUMO COOJIIOIATh CIEIYIOLIUE
MpaBUJIA:

- paboTy cneayeT BBIMOJHATH AaKKypaTHO, OCTaBIsAsA TOJS Ui 3aMeudaHuil
PELICH3EHTA;

- YCIJIOBHS 337]a4 CBOEr0 BapUaHTa MEPENUCHIBATH OJHOCTBIO;

- TpU PEIICHWH I BCEX IMOJTYYCHHBIX YHCIOBBIX 3HAYCHWH JOJDKHA OBITH
MIPUBEJICHA UX PA3MEPHOCTB;

- MOAPOOHO U3JIOKUTH XOJ] PEIICHUS C MATEMAaTUYECKUMHU MPEe0Opa30BaHUSIMU;

- UCTIOJIb3yeMbIe (POPMYJIIbI JOJIKHBI COMTPOBOKIATHCS MOSICHEHUSIMU.

Ecnu pabora He 3aurTeHa, €€ HaJa0 BBIIOJHUTh MOBTOPHO C YYETOM
3aMEYaHUi TMpenojaBaTedsl W MNPEICTaBUTh BMECTE€ C NpeablAylied padoTowu;
WCIIPABJICHUS CJICAYET BBIMIOJHATH B KOHIIE pabOThl, a HE B PELECH3UPOBAHHOM
TEKCTE.

WunuBunyanbueie 3agaHusi, odopmieHHble 0€3 COOMIOJeHUsI YKa3aHHBIX
npaBui, a Takke paldoThl, BBHINOJHEHHBIE HE IO CBOEMY BapuUaHTy, HE
PELEH3UPYIOTCS U HE 3aCUUTHIBAKOTCS.

Kpurepusivu ouneHku pe3yJbTaTOB CAMOCTOSITEJILHOW PadOThLI CTyJICHTa
SBJISTIOTCSL:

— YPOBEHb OCBOEHUS CTYI€HTOM y4eOHOI0 MaTepHaa;

— YMEHHUS CTy/ICHTa UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MPU BBITIOJTHEHUU
MPAKTUYECKUX 33]1a4;

— 000CHOBAHHOCTH U YE€TKOCTh U3JI0KEHUS OTBETA;

— oopMieHHe MaTepralia B COOTBETCTBUH C TPEOOBAHMSIMU.



[Tpunoxenue 2

MUHHCTEPCTBO HAVKU 1 BBICILIEI'O OBPA30OBAHUST POCCUNMCKON OEJIEPALINN
denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BATEIbHOE YUPEHKICHUE BBICIIIErO 00pa30BaHsI

«/la;IbHEeBOCTOYHBIN (peiepaILHbIN YHUBEPCUTED)

(AIBDY)

IIKOJIA ECTECTBEHHbBIX HAYK

®OH/I OHEHOYHbBIX CPEACTB
no gucuuiuiaie «XUMMUMUSD»
Hanpasiaenue noaroroBku 05.03.01 I'eostorus
[Tpoduns «I eomorusy
dopMa OATrOTOBKH OYHAsI

r. BiiaguBocTok
2020



IHacoopr

q)OHI[a OLHCHOYHbLIX CPEACTB

0 AMCHUILIMHE « XHMMUID»

Kon n popmyimmposka
Jransl popMUpPOBaAHUS KOMIETEHIIUN
KOMIIeTeHIIUH

OIIK-2 B1aneHue TEOPETUUYECKHUE OCHOBEI COBPEMEHHBIX
MIPEICTABJICHUSMU O 3Haer MPEACTABICHUI O CTPOCHUH BEIIECTBA U XUMHUYECKOM
COBPEMEHHON HAyYHOU rporecce
KapTUHE MUpa Ha

. VmeeT HCIIOJIL30BaTh 3HAHUS OCHOBHBLIX 3aKOHOB M METOJOB
OCHOBE 3HaHUK

. XUMHH
OCHOBHBIX ITOJIOKEHUH
dunocodun, 6a30BBIX 5 . .
HaBBIKAMH pPalbOTBI C eOHOll M CcHpaBOYHOM
3aKOHOB U METOJIOB Braneer Vp ya P
JUTEPATYPOU 110 XUMHUHU

€CTECTBEHHBIX HayK
MTK-7 cioco6HOCTE OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
HCIIONB30BATE 3HAHMUS 3uaer MPOIIECCOB W CIOCOOBI  PEIICHUS  THUITOBBIX
(byHaMeHTATBHBIX XUMHUYECKHX 3a7a4 B 00JI1aCTH F€OJIOTHH
paznenoB (GU3MKH, MPUMCHITh  0a30Bble  XWUMHYSCKHE 3HAHHUS U
XUMHH, DKOJIOTHH, VmeeT OCYUIIECTBIISITh  BBIOOP ONTHUMAILHOH  MOZEIHN
UH(OpPMaAIIMOHHBIX XUMHUYECKOTO TMpolecca C  y4eToOM  peallbHOM
TEXHOJIOTUH I MPAaKTUYECKOU CUTyalluu
pereHus
MPaKTHUECKNX 3a7a4 B Bnaneer | HABbIKAMH  DCIICHWS — XMMHYECKUX  3a1a4 |
P pp— MIPUMEHEHHUSI UX B TPOPECCUOHAIBHON NeATETbHOCTH

Koas! 1 3Tanbl popmupoBaHus
. OueHouHbIe cpeacTBA
No | Kontpommpy KOMIeTeH Ui
eMble MOAYJIH U PP O——
/M | yyeuunaHHbI TEKYIIMH Hast
KOHTPOJIb
aTTecTanus
3HAET: - TEOPETUIECCKHE cobecei0BaHUE | 3a4. BOIIPOCHI
OCHOBBI COBPEMEHHBIX (YO-1); Ne 1
MPEJICTABICHUN O CTPOCHUU
ATOMHO- OIK-2 | BELIECTBA H XMMHYECKOM tect
1 | monexynspro nporeccee; (IIP-1)
¢ yueHne [IK-7 | - ocHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHHUS XUMUIECKHX
MIPOIIECCOB M CTIOCOOBI
peIIeHs TUTTOBBIX




XUMHUYECKHX 3a/1a4 B
00JIaCTH T'€0JIOTHH;

yMeeT: - UCMOJIb30BATh
3HAHUS OCHOBHEIX 3aKOHOB
H METOJ0B XHMMHHU,

- MPUMEHSTH 0a30BBIC
XHMHYECKHE 3HAaHUS U
OCYILIECTBIISATH BBIOOD
ONTUMATbHOM MOJCITH
XHMHYECKOTO IpoLecca ¢
Y4€TOM PEeaIbHOU
MPAaKTUYECKOUN CUTYyalLUU;

Pa3HOYPOBHEBBI
€ 3a/1a41 U
3aJJaHHs

(ITP-11)

THUIIOBBIC
3aJaHusA

Ne 1

BJIajIeeT: - HABBIKAMHU
paboThI ¢ yueOHOI 1
CIIPaBOYHOM JIUTEPATYPOH
110 XUMUWU;

- HaBbIKAMU PELICHUs
XUMHUYECKUX 3a7a4 U
MIPUMCHCHHSI UX B
npodeccrnoHaTBEHOM
NeSITENIbHOCTH;

naboparopHas
pabora

(IP-6)

YpoBHH
OpraHu3aIu
BEILIECTBA

OIIK-2

ITK-7

3HAET: - TCOPETUYECCKHE
OCHOBBI COBPEMEHHBIX
MIPEACTABJICHUI O CTPOCHUH
BEIIECTBA U XUMHUYECKOM
IIpOLIECCE;

- OCHOBHBIE
3aKOHOMEPHOCTH
IMPOTCKAHUSA XUMHUYCCKUX
MIPOIIECCOB M CIIOCOOBI
PEIICHUA THIIOBBIX
XUMHUYCCKHUX 3a/1a4 B
00JIaCTH I'€OJIOTUH;

cobeceoBanue
(YO-1);

TECT

(TTP-1)

3a4. BOIPOCHI
Ne2 3,45

yMeer: - HCII0JIb30BaTh
3HAHUS OCHOBHBIX 3aKOHOB
U METOJOB XUMUMH,

- MPUMEHSTH 0a30BbIE
XUMHYECKHE 3HAHUS U
OCYIIECTBIISATH BHIOOD
ONTUMAIBHOW MOJIENIH
XUMHUYECKOTrO Iporecca ¢
Y4E€TOM PEAIbHOU
MIPaKTUYECKON CUTYalUH;

KOHCIICKT
(ITP-7);

Pa3HOYPOBHEBBI
€ 3a7a4i U
3aaHus

(ITP-11)

THUIIOBEIE
3aIaHus

Nel,2,3,4




BJIajIeeT: - HABBIKAMHU
paboThI ¢ yueOHO 1
CIIPAaBOYHOM JIMTEPATYPOH
10 XMMUH;

- HaBbIKAMHU PELICHUs
XUMUYECKHX 3a/1a4 U
IIPUMEHEHUS UX B
npodecCuoHAIbHON

NS TebHOCTH;

nabopaTopHas
pabota

(I1P-6)

3aKOHOMEPHO
CTH
MPOTEKaHMS
peakuuu

OIIK-2

[1K-7

3HAaeT: - TCOPETUUECKUE
OCHOBBI COBPEMEHHBIX
MIPEACTABJICHUI O CTPOCHUH
BEIICCTBA U XUMHUUYCCKOM
Ipo1eCCe;

- OCHOBHBIE
3aKOHOMEPHOCTH
IIPOTEKAHNS XUMHUYECKHUX
IIPOLIECCOB U CIIOCOOBI
pELIEHUS TUIIOBBIX
XUMHNYECCKHUX 3a1a4 B
o0JacTy reoJaoruu

cobeceoBanue
(YO-1);

TECT

(TTP-1)

3a4. BOIIPOCHI
Ne 6,7,8

yMeeT: - HCII0JIb30BaTh
3HAHUS OCHOBHBIX 3aKOHOB
U METOJI0B XUMHUHU;

- IpUMEHSTH 0a30BbIE
XUMUYECKUE 3HAHUA U
OCYIIIECTBIISATH BIOOD
ONTUMAIBHOU MOJEIIH
XUMHYECKOTIO IpoIriecca ¢
Y4ETOM peanbHOMI
MIPAaKTUYECKOW CUTYyaIUH;

TECT
(ITP-1);

Pa3HOYPOBHEBBI
€ 3a1a91 U
3a/IaHus

(ITP-11)

THUIIOBBIC
3aJaHusA

Ne 6

BJIaJleeT: - HaBbIKaMU
paboThl ¢ yueOHOM U
CIIPAaBOYHOM JIMTEPATYPOU
110 XMMUH;

- HaBbIKAMHU PELLIECHUS
XUMHUUYECKUX 3a7a4 U
MIPUMEHEHHUSI UX B
npodecCuoHATBHON
NeSITeNIbHOCTH;

naboparopHas
pabora

(TTP-6)

XUMHYECKHUE
CUCTEMBI

OIIK-2

[TK-7

3HAeT: - TCOPETHYECKUE
OCHOBBI COBPEMEHHBIX
MPEJICTABICHUN O CTPOCHUU

cobeceoBanne
(YO-1);

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




BCIICCTBA U XUMHUUYECCKOM
nporiecce;

- OCHOBHBIC
3aKOHOMEPHOCTH
MIPOTEKAHMST XMMHUYECKHX
IIPOIIECCOB M CIIOCOOBI
PEIICHMS TUIIOBBIX
XUMHYECKHX 3aa4 B
00JIaCTH T'€0JIOTHH;

TECT

(ITP-1)

yMeeT: - UCIOJIb30BATh
3HAHUS OCHOBHEIX 3aKOHOB
1 METOJ0B XUMHHU;

- MPUMEHSTH 0a30BBIC
XHMHYECKHE 3HAHUS U
OCYIIECTBISTH BHIOOD
OINTHUMAaJIEHON MOJICITH
XHMHYECKOTO MpoLecca ¢
Y4E€TOM PEeAIbHOU
MPAaKTUYECKOUN CUTYyaILUU;

KOHCIICKT
(ITP-7);

Pa3HOYPOBHCBbI
€ 3aJa41 U
3agaHus

(TTP-11)

THUIIOBBIC
3aJaHusd

Ne5,7

BJIaJleeT: - HaBbIKaMU
paboThI ¢ yueOHO 1
CIIPaBOYHOM JIMTEPATYPOH
110 XUMUHU;

- HaBBIKAMHU PELICHUs
XUMHMYECKHX 3a7a4 U
IIPUMEHEHMSI UX B
npodecCuoHaNIbHON
NeSITeNIbHOCTH;

naboparopHas
pabora

(TTP-6)

DNEKTPOXUMHU
YECKUe
CHCTEMBI

OIIK-2

[1K-7

3HAET: - TEOPETUYECKUE
OCHOBBI COBPEMEHHBIX
MIPEACTABJICHUI O CTPOCHUH
BEUICCTBA U XUMHUYCCKOM
po1iecce;

- OCHOBHBIE
3aKOHOMEPHOCTHU
IIPOTEKAHNS XUMHUYECKUX
MIPOILIECCOB U CIIOCOOBI
PEIICHNA TUITIOBBIX
XUMHWYECKHUX 3a1a4 B
o0JacTy reoJoruu

cobeceoBanue
(YO-1);

TCCT

(TTP-1)

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

YMeEET: - UCIIOJIB30BATh
3HaHHUA OCHOBHBIX 3aKOHOB
1 METOJOB XUMUHU,

- INPUMCHATH 0a3oBbIC

Pa3HOYPOBHEBBI
€ 3aJa41 U
3a/laHus

THUIIOBBIC
3agaHus

Ne 8,9




XUMUYECKUE 3HAHUS U
OCYIIECTBISATH BHIOOD
ONTUMAJIBHON MOJIEININ
XMMHUYECKOI0 IIpoLecca ¢
Y4ETOM peaibHOMN
MIPaKTUYECKON CUTYaIUH,

(ITP-11)

10 XUMHH;

- HaBbIKaMU pCUICHUA
XUMHAYECKHX 3a/1a4 U
INPUMCHCHUS UX B
npodeccnoHaTBEHOM
JeATEIbHOCTH;

BJIajJieeT: - HaBbIKAMHU naboparopHas
paboTHI C yueOHOU U pabora
CIIPABOYHOM JIUTEpATypO

(TTP-6)

IIkaJia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Koa n
Jrtansl GOpMUPOBAHUA
(dopmyupoBKa OMITeTeH I KPUTEepHH NnoKa3aTesn
KOMIIeTEeHIIUH
CIOCOOHOCTh
TCOPETUICCKUE BOCIIPOU3BOAUTH
3Haer OCHOBBI 3HaHUe OCHOBHbIE
COBPEMCHHBIX (yHIaMEHTaJIbH | TEOpPETUYECKHE
OIK-2 (HOPQFOB NPEICTABICHUH O | pIx XUMHUECKUX | TOIOKEHHS
BIATICHHE OB;I:HB) CTPOCHHH TIOHATUN U IIPUMEHUTEIBHO K
npezcraperm | pemeeTRan | saxomos oeHoBI |
0 COBpeVMeHHOI/I nporecce; S
HAy4YHOU KapTHHE
MHPa Ha 0CHOBE yMeHue CIIOCOGHOCTD
iiiiiig;;%mlx IPYMEHSTD BBITTOJTHSTh
OCHOBHBIE CTaHapTHBIC
Purocopun, 3aKOHBI XuMuK | ACHCTBHSA
6a30BEIX 3aKOHOB H Vmeer | HCTONB30BATh npu (xnaccudukanus
METO/I0B (npospy | SHAHUS OCHOBHBIX |  ofeysienny | BELIECTB,
CCTCCTBEHHBIX HyTbIil) | 33KOHOB H CBOJCTB COCTaBJICHHE CXEM
HayKk METOJIOB XUMHUH KOHKPETHbIX | POLIECCOB,
XHUMAUeCKnx | CUCTEMaTH3amus
BEIIECTB U JAHHBIX U T.I.) C
CHCTEM y4EeTOM OCHOBHBIX
3aKOHOB M METOJI0B




XHMUH;
CIOCOOHOCTH K
HaBBRIKaMH BJIa/ICHUE CUCTEMATH3ALNH
Brhaneer paboTsI ¢ TEXHUKOMN eOHOro MaTepuaiia
A >
(BBICOKH yuebHoii 1 paboThl ¢ K CAMOCTOSITEIIbHOMY
) CIIpaBOYHOH JUTEPATYPHBIMU | U3YUYCHUIO U AaHAJIU3Y
JUTCPATYPOU IO | yeroyHmkamu;, | yaeOHOU
XUMHUH, uHpOpMAIHH
3HAHHE
0COOCHHOCTEH U
CBOMCTB
OCHOBHBIX
OCHOBHEIC CIOCOOHOCTh
XUMHAYECKHX
3aKOHOMEPHOCTHU PaMoOTHO
cHCTEM
[pOTeKaHHus ) ) OIIepUpPOBATH
HEOOXOMMBIX i
e XUMITICCKIX XMMHYECKON
JUISL peILICHUS i
[POLECCOB TEePMHHOJIOTHEH;
(oporos 5 HPaKTHYECKUX
CIIOCOOBI
- 3ajau B o6actu | COCOOHOCTH
PCIICHIA FeOJIOT I OOBSCHSATD pEIICHHE
YPOBEHbD) ’
THUTIOBBIX
SHAHHUE THUITOBBIX
XHMH%CK;X OCHOBHEIX XUMHAYECKHX 33/1a4 B
3a7a4d B 00JIaCTH .
K-7 5 CIIOCOGOB npodeccnoHaIbHON
CIIOCOOHOCTH FeOTOruH
eSITeTbHOCTH
UCIIOIb30BaTh peLICHIA A
AHAHKS THUIIOBBIX
GyHIaMEHTAIBHBIX XUMHICCKHUX
pa3nenoB (GpU3UKH, 3ajiad
XMMHH, SKOJIOTHH,
MH(OPMALIMOHHBIX T PHMEHID cniocodnocTe
. OazoBbIe yMEHHE IPAaBWJIBHO YNUTATh
TEXHOJIOTUH IS v
- XHMHYCCKHC BBIOMpATH, XUMHYECKUH TEKCT;
SHaHWA U CpaBHMBATh U CIIOCOOHOCTh
MPAKTUYECKHX
OCYmICCTBIIATE AQHAJIM3HUPOBATh | IPABUIIBLHO
3a71a4 B 001acTH VmeeT 5
BBIOOP [IOJIy4YE€HHYIO UHTEPIIPETUPOBATH
I€oJIOTnu (HpOI[BI/I o
) ONTHMATBHOH XUMUYECKYIO UH(POPMALIUIO O
HYTHII
MOZCIIH MHGOPMAIIMIO B | XUMUYECKHX
XHMHICCKOTO npogeccuoHalb | BEIIeCTBaX U
npomnecca € HOM rporieccax B
YHCTOM PCABHON | neqrenbHOCTH npo¢ecCHOHATbHON
IIPAKTHIECKOU NEATEITbHOCTH
CHUTYAIHH;
HaBBIKAMH BlaJ€HUE CIIOCOOHOCTD
Braneer | pemenns OCHOBHBIMU CaMOCTOSTENBHO
(BLICOKH | 4 yvigeckux METOIaMU BBIOMPATH CIIOCO0 U
u
) 3a7a4 u pereHus OCYILECTBIAT
NPUMEHEHHS UX B | TUIIOBBIX 33Ja4 | pelieHue




npodeccuoHalbH | B MOCTaBJICHHBIX
O IEATENBHOCTH | MpoeccCHoHallb | TEOPETUUECKUX U

HOH DKCIIEPUMEHTAJIbHBIX

JESATENIbHOCTH XUMHUYECKUX 3a7a4 B
npogeccuoHaIbHON
JeSITebHOCTH

l. IIpomexyTrouHass  arrecraumMs  CTyAeHTOB. IIpomexyrounas
aTrTecTalys CTYACHTOB MO JWCUUIUIMHE NPOBOAUTCS B COOTBETCTBHHM C
JIOKaJIbHBIMH HOPMATUBHBIMU akTamu [IBDVY u sBisiercs 00s3aTenbHOIM.

K arrecranuy 1o AUCHUIUIMHE TOIYCKAIOTCS CTYACHTBI, BHIIIOJIHUBILNE BCE
71a00paTOpHbIE U MPAKTUUECKHE PaOOTHI U 3aIIUTHUBILNE OTYETHI 10 HUM.

IIpuMepHbIi nepedeHb OleHOYHBIX cpencTs (0OC)

YcrHbli onipoc

1. 3auer — Bonpocsl K 3a4eTy.

IlepeyeHb TUNIOBBIX 3a4€THBIX BONIPOCOB

1. OcHOBHbIE TOHATUS M 3aKOHBl XUMHH. 3aKOH COXPaHEHUsS MacChl H
SHEPIruM, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA, TIa30BbIE 3aKOHBI, 3aKOH
HKBUBAJICHTOB. OKBHUBAJICHT, (AKTOp OSKBUBAJIEHTHOCTH, MOJSpHas Macca
HKBHUBAJICHTA BEIIECTBA, MOJIAPHBIN 00beM SKBUBAJEHTa BeliecTBa. HaxoxxneHue
MOJISIPHOM MAacChl SKBUBAJIEHTA MPOCTHIX M CJIOXHBIX BEIIECTB, YYaCTBYIOIIUX B
KHCJIOTHO-OCHOBHBIX M OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSAX.

2. Crpoenue aroma. KBaHTOBO-MexaHMYecKass MoJAedb aroma. KBaHTOBbIE
yucna. [lousitue opOutamu. [lpuHuun HaumeHsblne sHepruu, npuHuun llaymmu,
npaBwio ['yana, npaBuwio KieukoBckoro. CTpoeHME MHOTO3JIEKTPOHHBIX aTOMOB.
OcHoBHOE U BO30YXKIEHHOE COCTOSHHS aromMa. BajeHTHOCTh U CTENeHb
OKHUCJIEHUS.

3.Ilepronnueckas cUCTEMAa W TEPUOJUYECKUN 3aKOH B CBETE YYEHHS O
CTPOEHHUHM aToMa. 3aBUCHUMOCTb CBOWMCTB 3JIEMEHTOB W HWX COCIWHEHUU OT
MTOJIOKEHHUS DJIIEMEHTA B IEPUOJUYECKON CUCTEME.

4. Xumuueckasi cBsi3b. OCHOBHBIE BHJBl U XAPAKTEPUCTUKU XUMHYECKOU
CBSI3U. DHEPrus, JJIMHA, HAMPABJICHHOCTh, HACHIIIEHHOCTh. KoBaneHTHAs CBSI3b U
ec XapaKTepUCTHKHA. MeToJ BaJCHTHBIX CBs3eil. [/[Ba mMexaHm3ma oOpa3oBaHHS
KOBAJIGCHTHOM CBSI3M: OOMEHHBI M JOHOPHO-aKIENTOpHBIA. MoHHas CBs3b, €e
OTIIMYUTENbHbIE 0COOEHHOCTH. BostopoHas cBa3b. MeTanuyeckas CBs3b.

5. Kommnekcuble coeauHenus. KomrmiekcooOpa3oBarenu, JIMTaHJBI,
KOOPJAMHAIIMOHHOE YMCJIO, BHYTPEHHSIE W BHEWIHSS cdepa, TUMBl XUMUYECKOU
CBSI3M B KOMIUIEKCHBIX coefauHeHusx. [lepBudyHass M BTOpUYHASI JUCCOLMAIUS



KOMIUIEKCHBIX ~ coeauHeHuM. KOHCTaHTa HECTOMKOCTM UM YCTOMYMBOCTH
KOMILJIEKCHOTO MOHA. Peakiinu KoMIuiekcooopa3oBaHusl.

6. 3aKOHOMEpPHOCTH MPOTEKAHUS XHUMHUYECKUX MpoueccoB. (OCHOBHbBIE
TEPMOJIMHAMHYECKUE (DYHKIIMU COCTOSTHUS: OOO3HaueHue, (PU3UYECKUl CMBICIH,
cnocoObl pacuera. IlepBblii 3akoH TepMoAMHAMUKH. TemioBbie 3PHEKTHI
U300apHBIX M M30XOpPHBIX TporeccoB. 3akoH ['ecca u ero crueacTBus.
TepmoxumMuyeckue ypaBHEHHs. BTOpoll 3aKOH TEPMOJAMHAMHUKU. OHTPOIUSL.
Oueprus ['m66ca. O0beAMHEHHBIN 3aK0H TepMoaAnHaMUKH. CBsi3b sHeprun ['nuboca
C KOHCTAHTOM paBHOBECHS. Y CIOBUS CaMOIPOU3BOJIBHOTO MPOTEKAHUS MIPOLIECCOB
B PA3JIMYHBIX CUCTEMAX.

7. Xumuueckas kuHeTuka. I[Ipoctele m cnoxsble peakuuu. Kunernka
TOMOTEHHBIX M TE€TEPOreHHBIX MpoIeccOoB. PDaKTOPHI, BIMIIOUME HA CKOPOCTH
peakiuu. 3akoH JeHcTByronux Macc, npaBwio Baut-I'odda, ypaBHeHue
Appennyca. DHeprus aktuBanuu. Karamms.

8. Xumuueckoe paBHOBecue. HeoOpaTumple U 00paTuMble pEaKUUU.
Kunernueckoe M TEpMOJMHAMHMUYECKOE YCIOBUSA paBHOBecHs. KoHcraHTa
pPAaBHOBECHs: KHHETHYECKAasT M TEPMOAUHAMUYECKAas Ui TOMOIEHHBIX H
reTeporeHHbIx npoieccoB. Bzaumocssass mexay Kc u Kp, Kc u Ka.

9. O6mue moHATHS O pacTBOpax. TepMoAMHAMUKa MPOIIECCOB PACTBOPECHMS.
PactBopumocTs. CriocOOBI BBIpaXKEHUSI COCTaBa  pacTBOPOB:  MaccoBas — JOJI,
MOJISIpHAst KOHLIEHTpaLKs, MOJISIpPHAs KOHLIEHTPALIHs SKBUBAJIEHTOB, MOJISLIBHOCTb.

10. OcHOBBI TEOpUU IIEKTPOIUTUIECKON Auccoruanii. CHibHbIE U crnadbie
MeKTpoauThl. KoOHCTaHTa [aucconuanMd M CTENEHb JUCCOLMALMM. 3aKOH
OctBanpaa. IoHHOE pOM3BEAEHUE BOJIbI, BOJIOPOIHBIN IMOKA3aTENb.

11. Tunponuz coseir. MoJekysipHble ¥ HUOHHO-MOJICKYJISIPHBIC YPaBHEHUS
ruaposin3a. KoHcranta u creneHp ruapoinsa. PakTopsl, BIMSIOLIME HA CTENEHb
TUIPOJIN3A.

12. KonnmuraTuBHBIE CBOMCTBA PACTBOPOB HEIJIEKTPOIUTOB U DJICKTPOIHUTOB.
WX mpakTH4eCcKoe UCIIOIb30BaHUE.

13. OkuCIUTEILHO-BOCCTAHOBUTEIBHBIC TTPOIIECCHI: KITACCU(UKAITHS, METOIBI
COCTABJICHHSI, KDUTEPUU HAIIPaBICHHOCTU. [IOHATUS OKHUCIUTENS], BOCCTAHOBUTEIIA,
Ipolecca OKUCIEHUs, TPOLECCa BOCCTAHOBJICHUS.

14. Tlomarue 00 »dJICKTpPOAHOM IIOTEeHIMane. YpaBHeHwe HepHcra.
CranmapTHbIi BOJIOPOIHBIN AekTpoa. Knaccudukaims 31eKTpo10B.

15. Xumuyeckue HCTOUYHMKUA TOKa: KIacCU(pUKaIKsI, TOKOOOpa3yrolme
peakiuu, pacuer IJ[C, u3meHeHus cBoOOAHOUM HHepruu ['mOOCa, KOHCTaHTHI
pPaBHOBECHSI.



16. DnexTponu3 pacmiaBoB U pacTBOpPOB. [locienoBaTeTbHOCTh KATOMHBIX H
AHOJHBIX TIPOLIECCOB. OJJEKTPOIU3 C PACTBOPUMBIMU UM HEPACTBOPUMBIMHU
anekTpoaamu. 3akoHbel @apanes. Beixon no Toky. I[IpuMenenue smekTposusa.

17. Koppo3us MeTayyioB: XMMHUYECKass W 3jeKTpoxumuyeckas. DakTopsl,
BIUSIONINE HA CKOPOCTh DJIEKTPOXUMHUYECKOW Koppo3uu. CrocoObl 3aliuThl
METAJIJIOB OT KOPPO3HH.

YMeTh (THIIOBBIE 3aaHUS):

1. KimaccudumumpoBath XUMUYECKHE COSAMHECHHUS.
2. OnpenensaTe COCTaB aTroMa, €ro CTPOEHHUE, BIHUSHUE AJIEKTPOHHON CTPYKTYPHI
aTOMOB  Ha  KHCIIOTHO-OCHOBHBIE, = OKHCJIUTEIbHO-BOCCTAHOBHUTENIbHBIE U
KOMILJIEKCOOOpa3yIollue CBOMCTBA.
3. OnuceIBaTh CTPOEHUE U CBOMCTBA MOJIEKYJI MO TUIY XUMHUECKUX CBSI3EH.
4. Onpenenste BUAbI MEXMOJICKYJISIPHOTO B3aUMOICUCTBHS.
5. OnucelBaTh pa3jIMYHbIE THUINBI XUMUYECKHX CHCTEM, HX BaKHEUIIUE
XapaKTEpUCTUKH U CBOMCTBA.
6. Hcnonp30oBaTh TEPMOJAMHAMUYECKUN M KUHETUYECKUH METOABI JJISI OLEHKHU
BO3MO>XHOCTH TMPOTEKAHUS, HANPABICHUS U YCIOBUU MPOTEKAHUSI XUMUYECKUX U
(bU3UKO-XMMUYECKHUX MTPOIIECCOB.
7. OnpenensiTb KAUeCTBEHHbIE M KOJIMUYECTBEHHBIE XapaKTEPUCTUKU PACTBOPOB U
MPOIIECCOB (rumparanuu, JTUCCOIMALINH, TUPOIIN3a, OCaXK/ICHUS,
KOMILIEKCOOOpa30BaHHS).
8. OOBSACHATH pabOTy XUMHUYECKHX HCTOYHHUKOB TOKa, paccuutbiBath JJIC;
00OCHOBBIBaTh BBIOOpP TPOIIECCOB, HAYIIMX HA DJEKTPOAAX TPU DIEKTPOIU3E C
Y4E€TOM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMAJIOB.
9. JaBaTh XapakTEpUCTHKY IPOILECCOB KOPPO3UH PA3TUUYHBIX METATUYECKUX
CUCTEM B YCIIOBHUSIX Pa3JIMYHON JIETIOSPU3ALIIY.
Il. Texymasi arrecraumsi cTyaeHTOB. Texkymas arTectaius CTYIEHTOB IO
JVCLUUIUIMHE MPOBOIUTCA B COOTBETCTBHUM C JIOKAJTLHBIMA HOPMATUBHBIMU aKTaMU
JIBOY u sBrseTcs 00s3aTeIbHOM.

IIpuMepHbIi nepedeHb OleHOYHBIX cpencTs (OC)

|. YcTHbI onpoc

1. CoGecemoBanue (YO-1) (CpeacTBo KOHTpOJISI, OpPraHM30BAHHOE Kak
crienuanbHas Oecema mpenojaBaTes ¢ OOyJaroluMCs Ha TEMbI, CBS3aHHBIC C
M3y4yaeMoOM JUCHUIUIMHOW, M PAacCUYMTAaHHOE Ha BBISICHEHHE oObeMa 3HAHUM
o0yyJaroIerocs 1mo onpeaeIeHHOMY paszieny, Teme, nmpoosieme u T.1.) - Bompocsl
o TeMam/pasjienaM JUCIUTUIAHBI.

Bonpocsl 1415 codecenoBaHus
10 TUCIUIIINHE « XAMHUSI»
Paznen 1. AToMHO-MOJIEKYJISIDHOE YUYeHHe



1.

2.

OCHOBHbIE TOHSITUS M 3aKOHBl XMMHHM B CBETE€ aTOMHO-MOJIEKYISIPHOTO
YUEHHS.

OCHOBHBIE KJIACChl XUMUYECKUX COCAMHEHUIN U T€HETHYECKasi CBSI3b MEXY
HUMU.

Paznen 2. YpoBHU OpraHu3anum BeuecTrsa

1.

2.

7.

Hctopusa pasBuTHS NPEACTAaBICHHW O CTPOEHHMH artoma. KBaHTOBO-
MEXAHUYECKHUE MPEJICTABICHUS O CTPOEHUH aTOMA.

[Teppoanyeckne 3aKOHOMEPHOCTH B CTPYKTYpE ATOMOB M MU3MEHECHUU
CBOMCTB aTOMOB. Ilepuoanueckuii 3akoH W mnepuoaudeckas cucrema [.U.
Menneneena.

XapakTepuCTUKa JJIEMEHTa IO €ro IOJOXEHUI0 B IEePUOIAYECKON
CHCTEME.

OCHOBHBIE YEPTHI ¥ BUIbl XUMUYECKOW CBSI3H.

OCHOBHBIE XapaKTEPUCTUKN XUMUYECKON CBSI3H.

Ocobennoctn MeToda BaleHTHbIX cBszeit (MBC) wum  merona
MOJIeKYJIIpHBIX opOuTaneit (MMO — JIKAO).

MexMOJIEKYJISIPHBIC B3aUMOJACHCTBUS

Pa3nen 3. 3akoHOMEPHOCTH MPOTEKAHUSI MMPOIECCOB

1.

OcHOBHBIE ~ TepMOAMHAMUYECKHE  (DYHKIIMM  COCTOSIHUA  CHCTEMBI:
o0o3HaueHue, (U3NYECKU CMBICH, CIIOCOOBI pacuera.
OcCHOBHBIE 3aKOHBI TEPMOANHAMUKU: (POPMYIUPOBKH, MATEMATUYECKHE
BBIPAKEHHUSI, IPUMEHEHUE K PA3JIMYHBIM CUCTEMAaM.
Kpurepun caMonpon3BOJIBHOIO MNPOTEKAHHUS NPOLECCOB B Pa3IMUYHBIX
CUCTEMAX.

Xumunueckas kuHeTtwka. [loHdaTHe CcKopocTH
XUMHUYECKON peakuuu. PakTopbl, BIUSIOIIME HA CKOPOCTb FOMOTEHHBIX U
TETEPOTEHHBIX MPOLECCOB. 3aKOH JAEUCTBYIOIIMX Macc, NpaBuio BaHT-
I'odda, ypaBuenue Appenunyca. Karanus.

XumMuyeckoe paBHOBecHe. Kunetmueckoe u
TEPMOJIMHAMHMYECKOE YCJIOBUS paBHOBECHs. BHIIbI KOHCTaHT paBHOBECHS U
B3aMMOCBSA3b MEXKIY HUMH. TepMOAMHAMHYECKOE OOOCHOBAHHE MPHUHIIMUIA
Jle-lllarenbe.

Pa3znen 4. Xumuueckue CHCTEMBI

1.
2.
3.

Kinaccuduxanus pacTBopoB.
OcHOBHBIC XapaKTEPUCTUKH U CBOWCTBA PACTBOPOB HEIJICKTPOJIUTOB.
OcHOBHBIE XapaKTEPUCTUKH U CBOMCTBA PACTBOPOB AJICKTPOJIUTOB.

Paznen 5. DjaekTpoxuMudecKue CUCTEMbI

1.

XVWMHYECKHE UCTOYHHKH TOKA: TajJbBAHWUUYECKHUE AJIEMEHTBI, aKKyMYJISTOPHI,
TOILJITUBHBIE OaTapewu.



2. Bunbl Koppo3MOHHBIX TIPOIIECCOB U CITOCOOBI 3AIUTHI OT KOPPO3HUH.
Kpurepuu oneHku:
5 0aioB BBICTaBISIETCS CTYJIEHTY, €CJIU OH OOCTOSITENBHO, C IOCTATOYHOM
MOJIHOTOM M3JaraeT COOTBETCTBYIOIIYIO TEMY; JAaeT MpaBUIbHbIE (HOPMYIUPOBKH,
TOYHBIC OTPEICICHUS, TMOHATHS TEPMUHOB; MOXET OOOCHOBATh CBOW OTBET,
MIPUBECTH HEOOXOUMBIC TPHUMEPHI; MPABWIBHO OTBEYACT HA JOIMOJTHHUTEIIbHBIC
BOIIPOCHI TIPEINOJaBaTeNsi, WMEIOIMNE IICbI0 BBISCHUTH CTEMEHb TOHWUMAaHUS
CTYZCHTOM JIaHHOTO MaTepHuana;
4  OGamna, ecnu MpU U3JIOKEHUU ObUIM JOMYIICHBbI 1-2 HecyllecTBEHHBIE
OIIMOKHU, KOTOpPhIE OH WCHPABIISIET IOCJIE 3aMe4yaHWs MpernojaBaTes; Jaer
npaBuibHbIE (POPMYIUPOBKU, TOUHBIE OINpPEACIICHUS, TOHSATUS TEPMHHOB; MOXKET
000CHOBaTh CBOM OTBET, MPUBECTH HEOOXOIMMEBIE MPUMEPHI; TPABUILHO OTBEYACT
Ha JIOTIOJHUTEIBHBIC BOMPOCHI IPETOJABATENSA, HWMEIONINE b0 BBISICHUTH
CTETICHb IOHMMAaHUS CTYJICHTOM JTJaHHOTO MaTepuraa,
3 Oama, eclid: P U3JIOKEHUM ObLIa TomylieHa 1 cyliecTBeHHasi OIInoKa;
CTYJIEHT 3HAeT M MOHUMAET OCHOBHBIE TMOJIOKEHUS JAHHOW TEMBbI, HO JOMYCKAaeT
HETOYHOCTU B (OPMYJIUPOBKE TMOHSATUHN; U3JAraeT MaTepHall HEI0CTaTOYHO
JOTUYHO ¥ TIOCIIEOBATEIbHO;, 3aTPYIHSAETCS TPU OTBETaX HAa BOMPOCHI
IIPEToaBaTels;
_0__ Ganrnos, ecnu mpu U3NOKEHUHU ObUIH JOMYIICHBI CYIIECTBEHHBIE OITHOKH
(B TOM 4HCIIe 1 MaTeMaTHYECKUE) WM CTYICHT JIEMOHCTPUPYET MOJTHOE HE3HAHHE
JTAaHHOTO MaTepuara.

Il. [TucbmMenHbIe padoOTHI

1. Tect (ITP-1) (Cucrema cTaHmapTU3UPOBAHHBIX 3aJaHUM, TMO3BOJISIOIIAS
aBTOMATU3UPOBATh MPOIEAYPY HM3MEpPEHUS YpPOBHS 3HAHUW U YMEHHH
obOyuaromerocs) - ®OH/I TECTOBBIX 3aTaHUM.

2. Koncnekr (IIP-7). IIpoayKT camMOCTOSTENIbHOM padOThI 0OyYaroIIerocs,
OTPaKAIOIIUH OCHOBHBIE UJEH 3aCIIyIIIaHHOW JICKIIUU, COOOIIEHUS U T.1.-

3. PazHoypoBHEBBIC 3a7a4uun u 3a7aHus (ITP-11) (YactuuHo
periaMeHTUPOBAaHHOE  3aJlaHUE, MMEIoIIee HECTaHAApPTHOE  pEIICHHEe U
MO3BOJISIONIEE JAUATHOCTUPOBATH YMEHUS, WHTETPUPOBATh 3HAHUSA Pa3TUYHBIX
oOnacTeil, apryMeHTHpPOBaTh COOCTBEHHYIO TOYKY 3peHHus) — Komruiekr
Pa3HOYPOBHEBBIX 3a]1a4.

4. Jlaboparopuas pabGora (IIP-6) (CpeactBo g 3aKpeIuicHUS |
MIPAKTHYECKOTO OCBOCHHWS MaTepwalia Mo ONpeaeieHHOMY paszzeny) - Kommiekrt
71a00paTOPHBIX padOT U 3aJIaHUM K HUM.

TecToBBIE 3a1aHUA



1. B okucaurensHo-BoccTaHoBUTENbHOU peakiuuu 8HJ + HySOy o = 4J; + HoS +
4H,0 3HaucHKE MOJISIPHOM MacChl SKBUBAJICHTA CEPHOM KUCIIOTHI PaBHO:

a) %98 I/MOJIB; 0) %98 I/MOJIb B) %98 I/MOJTb.

2. B kakoil MoJieKyJe XUMHUYECKas CBsA3b OoJyiee MpovHasi, €CiId CTaHJapTHas
DHTANBIHUSA 00pa30BaHUS (AHozgg, k/[>X/MONb) M TajJOr€HBOJOPOJOB HMMEET
CJICYIONTNE 3HAYCHUS: AHozgg(HF) = — 270,7 xJIx/MOIIb; AHgg (HChHh= - 92,3
K J[>K/MOJIB; AHozgg(HBr)z — 36,3 xJ[x/MoJIB?

a) HF; 0) HCI; B) HBr
3. Kako#t Tn XMMHYECKOM CBSI3M BO3HUKAET MEXKIY KOMIUJIEKCOOOpa3oBaTeIeM U
JUTAH/IAMH :

a) KOBAJICHTHAsI 110 JJOHOPHO-aKI[ENTOPHOMY MEXaHU3MY;

0) KOBaJICHTHas 10 OOMEHHOMY MEXAHU3MY;

B) HOHHAas
4. TennoBoil 3(pQeKT Kakol M3 peaklUHil SBISETCS CTAHAAPTHOM SHTaJIbIUEH
obpazopanus NO,:

a) NO) + 1/2 05 ) = NOy AH®, , = - 56,8 KJTx

6) 1/2N, iy + Oy 1y = NOyyyy AH®, = 33,5 K]k

B) N, () + 205 () = 2NOy AH®, , = 67 KJIx
5. Bo cKonbKO pa3 cieayeT yBEIWYUTh JaBlieHHWe, 4TOObl HadaiabHas CKOPOCTHh
o6paszoBanus NO, no peakuun: 2ZNO ;) + O,y — 2NOy ) Boszpocna B 8 pas?
a) B 2 paza; 0) B 8 pas; B) B 3 paza.
6. Onpenenuts HanpasieHue peakuun Hp + |y — 2HIly npu 298 K mpwu
cieqyrommx  konnentpaumsix: C(H,) = C(l,) = 0,01 moms/mm®, C(HI) = 1,0
MOJIB/IM"
a) B 0OpaTHOM HarpaBjeHUH; O) B MPSAMOM HAMPaBICHWU, B) YCTAHOBHIIOCH
paBHOBECHE
7. KakoBa peaxiys BOJHOTO pacTBOpa THapokapOoHaTa HATPHUS:

a) ciabouienounas; 0) cmabokucias; B) HEUTpayibHas?
8. KakomBa TeopeTmyeckas IOCIEIOBATEIBPHOCTh  OCAXKICHHS  METAIJIOB
Haxo[IUXCs B pacTBope B Bune mouos: Na',K* AIP* Fe® Ccd™ Au**, Ag®, Cu**?
KonnenTpanus kaxjaoro nona pasHa 1 M. Ha snexTponn3zep nojaHo HanpsiKeHUe
3 B.

a) Au®*, Ag*, Fe** Cu”™*,Cd*", ocraibHble ocaxxaaTeest He OyayT;

6) Cd**,Cu®* Fe* Ag*,Au®", nanee mporiecc MEKTPOIII3a BOJEL;

B) Na" K* AI** Fe* Cd*



9. Kakue u3 yka3aHHBIX META/NIOB MOTYT CIYXHUTh MPOTEKTOPOM JJIsl 3aIIUTHI

CTAIIBHBIX W3JICJIMA OT KOPPO3UH B MOPCKOM BOJE (EMg2+ vg — — 2,17 B;

— — — 0
E.oen = 0,14B;E oo, = +034B;E . . =— 044 B;E 2120 =- 0,76 B):

a) IIUHK ¥ MarHui; 0) 0J10BO; B) M€Jlb.

TeMbl 111 KOHCTIEKTUPOBAHUSA
MO JUCLHUIIINHE « XUMUSI»

1. Xumudeckast CBS3b.

2. KommmraTuBHbBIE CBOMCTBA PACTBOPOB.

Kpurepuu oneHku:

3 Oamnma BbICTaBISETCS CTYACHTY, €CIM MaTepuald U3JIOKEH B
COOTBETCTBHH C TUTAHOM, MPOAHAIU3UPOBAH U TepepadoTaH, KPaTKO M JOCTYITHO
W3JI0’KEH, pab0oTa BBIMOJHEHA B CPOK;

2 Oamm, ecnw MaTepuall W3JIOKEH, HO HE CHCTEMATH3WPOBAaH WM HE
COOTBETCTBYET IJIaHy, pab0oTa BBINOJIHEHA B CPOK;

1 Oannos, ecnu MaTepuall MPOCTO TEPENUCaH, HE MOABEPrasich aHAIMU3Y,
WU paboTa He BBINMOJHEHA B CPOK.

KommiekT pa3HoypoBHEBBIX 32124 M 3aJaHMI
10 JUCHUIUINHE «XUMHUSD)

Tema. Ctpoenune aroma u nepuoanuyeckuii 3axon /I.U. Menaeneesa.
Bapuanrt 1
1. CxonBbKO 2JIEKTPOHOB HAXOAUTCSA Ha SP-TMIOAYPOBHE aTOMA OJIOBA B OCHOBHOM U
BO30YXKJIEHHOM COCTOSIHUSIX:

a)lus; 0)4u3; B) 2 u 4, r)0u2?
2. Kakoit mogypoBenb — 6S i 4f u Sp wim 4d — 3anoHsIeTCs paHblIIie:

a)6su 5p;  0) 6s u 4d,; B) 4f u 5p; r) 4f u 4d?
3. Ckoibko cBOOOIHBIX 3d — opOuTaiell B aToOMe Xpoma:

a) 0; 0)1; B) 2; r) 3?7
4. Atombl kakux odsemeHToB |V mepuoma coxepxaT HauOoJblIee YHUCIIO
HecnapeHHbIx d-amektpoHoB: a) Cr; 6) Mn; B) Fe; r) Ni.
5. Kakue 3Ha4yeHus: KBaHTOBBIX ymcen (N, |, M, M) BO3MOXHBI JJisi BaJCHTHOTO
3JIEKTPOHA aTOMa KaJlus:

1, L L 1
)4, 1,-1,— 641,15 4,00~ 1501,

6. Mcxoas W3 MOJIOKEHHsSI DJIEMEHTAa B MEPUOJUYECKON CHCTEME, OTPEACIIUTE Y
KaKOTO M3 THAPOKCHUIOB 00JIee BhIPaKEHBI OCHOBHBIE CBOMCTBA!
a) NaOH,; 0) RbOH; B) Mg(OH);; r) Ca(OH),



7. Hcxonss W3 TOJOXKEHUSA DJJIEMEHTA B INEPUOJUYECKOM CHCTEME, YKAXKUTE
COEJIMHEHHUS ¢ HauboJiee IPKO BHIPAKEHHBIMU KUCIOTHBIMUA CBOWCTBAMM:

a) HF; 0) HCI, B) HBr; r) HJ.
8. ¥V Kakoro U3 VyKa3aHHBIX JJIEMEHTOB HauOoliee SPKO BBIPAKEHBI
BOCCTAaHOBUTEIbHBIE CBOMCTBA:

a) P, 0) As; B) Sb; r) Bi?
Bapuant 2
JlaTh XapaKTepUCTUKY XUMUIECKOTO AeMeHTa ((pochop) 1o ciemyromniemMy miaHy:
a) MOJIO’KEHUE JIEMEHTA B MEPUOANUECKON crcTeMe (MOPSAKOBbII HOMEp, IEPHO/I,
rpynna, noJrpymnrma);
0) aJeKTpoHHasi KOHPUTYpaIsi aToOMa B OCHOBHOM UM BO30Y>KJIEHHBIX COCTOSHUSAX,
BO3MO>KHBIC BaJICHTHOCTHU U CTEIICHU OKUCJICHUS 3JIEMEHTA B COCIMHCHUSX;
B) Ha0OPHI KBAHTOBBIX YUCEJ JIJI1 BAJICHTHBIX 3JIEKTPOHOB B OCHOBHOM COCTOSIHUU;
') CBOMCTBA MPOCTOrO BEIIECTBA PJIEMEHTA;
1) SMOUPUYECKUE U CTPYKTYPHBIE POPMYJIIbI OKCUIOB U THIPOKCUJIOB AJIEMEHTA B
BO3MO>KHBIX BAJICHTHBIX COCTOSTHUSAX;
€) KUCJIOTHO-OCHOBHBIE CBOMCTBAa OKCHUJOB M THUJPOKCHUIOB 3JIeMEHTa (TIPUBECTH
COOTBETCTBYIOIIIUE YPABHEHUS PEAKIIUi);
’K) UCIIOJIb30BaHUE 7JJIEMEHTa W €ro COCIUHCHUH B TEXHUKE U OBITY;
OMOJIOrMYeCcKasi pOJb JIEMEHTA.
Tema. Xumnueckasi CBA3b
Bapuanr 1
1. B kakoM U3 COeMHEHUI XUMHUYECKasl CBsI3b HanOoJiee oJIIpHast:
a) KCI; 0) BF3; B) SiFy; r) F,?

2. Kakoii Tum rubpuau3aliiu aTOMHBIX OpOUTaliell XapakTepeH Jisi aroMma
OepriTis B BO30YKJICHHOM COCTOSIHUU:

a) dsp’; 6) sp’; B) Sp°; r) sp?
3. B kakoM COE€IMHEHUU UECHTPAIbHBIA aTOM HAXOJIWUTCS B COCTOSIHUU sz-
ruOpUIN3aliy BAJICHTHBIX OpOUTanei:

a) BeCIZ, 6) BF3, B) NH3, F) HZO’)
Bapuanr 2
1. Onpenenuts THI MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS:
a) HCl u C,H50H; 0) CO, u H,O
2. OnpeaenuTsh TUI XUMUYECKOU CBSI3U M TUI KPUCTAJTUYECKON PEIIETKU:
a) Si; 0) KClI; B) CCl,.
3. OxapakTepu3yiuTe MOJIEKYJIbI 10 METOY BAaJIEHTHBIX CBA3CH:
a) Bel,; 6) Nag[AI(OH)G]

Tema. Xumnueckasi TepMOAMHAMHUKA, IJHEPreTUKA MpoLecca



Bapuant 1

1. Kakoif U3 ABYX OKCHJIOB — OKCHJ Kaubliusa uin okcua docdopa (V) — mpu
CTaHJAPTHBIX YCIOBUSIX JIyUIlle MOTJIOUIAET BOISIHbIC TTaphl?

2. Temnotsl pactBopenust SrCl, u SrCl,-6H,0 cocTaBistoT COOTBETCTBEHHO

— 47,7 xx/moms u 31 xJlx/monb. PaccuurtaiiTe TEIUIOTY TUIapaTaliuu
SrCl..
Bapuanr 2

1. IIpu nomHom cropanuu stwiieHa CyHy ) + 30, ) = 2C0O; () + 2H,0
BBIJIETMIIOCH 6226 k/[x Tera. PaccunTaiite 00bEM BCTYITUBIIIETO B PEAKIIUIO
Kuciopoaa (H.y.).

2. [Ipsimas wnu obpatHast peakuus OyAeT NPOTEKaTh MPU CTAHIAPTHBIX
ycinoBusix B cuctemMe 2NO(T) + Oy(T) <> 2NOy(r). OTBeT MOTHUBHUPYWHTE,
BEIYMCJINB A60298 NpAMOM PEAKIUH.

3. Jl1st 06paboTKM TBEPABIX CIIABOB MCIIOJIL3YIOT a0pa3WBHBIC MaTEPHAIHI,
obnanarornire 00abIIoN TBepaocThi0. Kakoil U3 mpensioxKeHHbIX MaTepUalioB
— kopyuna Alb,O; (A H = - 1677 x/Ix/monb), kapoopyua SIC(A H = - 73,3
k/x/mMonb), kapbuxg Oopa B,C (A H = - 38,9 xlx/momnp) —
MPEANOYTUTENbHEE B3ATh JJIi BBICOKOTEMIEPATYpHOU 0O0pabOTKU CILiaBa,
YYHUTHIBAS] TEPMOJAMHAMUYCCKYIO YCTOMYUBOCTE aOpa3uBa’?

Tema. CkopocTh XUMHYECKHMX MPOLECCOB U XUMHYECKOE paBHOBeCHE
Bapuanr 1

1. 3anycaTh BbIpakeHHE 3aKOHa neiicTBus Macc il peakuun 2NOqy+
Clyry = 2NOCl;, ykazaTb 00LIMil MOPSIOK PEAKIUU U TOPSIOK IO KaXI0MY,
U3 Y4acTBYIOUIMX B pEaKIMH, BemecTB. Kak M3MEHUTCS CKOPOCTh peakiuu
P YBENTMYEHUU JaBiieHus B 4 paza; noHnxeHuu Cyo B 50 pasz?

2. B xakoM HampaBleHHMH CMeCTUTCS paBHOBecue B cucteme N, + 3H, <=>
2NHj3, mpu ycnoBu#H, 4TO AHOXp < 0: a) mpu yBenuueHuu KoHeHTpauuu Ny;
0)  npu yBenMYeHHM KOHIeHTpauuu Hy; B) npu MOBBIIEHUN
TEMIIEpaTyphl; T) TPU YMEHbBIIICHUH JaBIICHUS?

3. Kak crnemyer wu3MeHUTH TeMIeparypy, 4YTOOBI CKOPOCTh peaKluu
yBeIU4MIach B 8 pas (y=2)?

4. B cucreme 2NO+0O; = 2NO; (-, paBHOBECHBIE KOHLEHTPALUHN BEIICCTB
paBusl [NOJ=0,2 mons/am’, [0,]=0,3 mons/am’, [NO,]=0,4 moms/mm’.
VYKaXuTe MpEeuMyIEeCTBEHHOE HAIIPABIICHUE PEAKIINH.

Bapuanr 2

0
1. Peaxuus npu 20~ C 3aBepaercs 3a 60 c. CKONbKO JJIsl 3TOro notpedyercs

0
BpeMenu nipu 40~ C, ecnu 3Heprust aktuBauu pasHa 33,4 kJ[>x/Monb?



2. Peakuus CUHTE3A MeTaHoJIa IPOTEKAET o YpPaBHEHUIO
CO+2H, &>CH;OH, AH =-110,8x/wc/ mon. Kak Hamo W3MEHUTH

TeMIEpPaTypy, JaBICHUE U KOHIEHTPAIUIO, YTOObl CMECTUTh PAaBHOBECHUE B
CTOPOHY 00pa30BaHUsI METAHOJIA.

3. Bsruncaurs AG® mporecca [Ni(CN),J> <==>Ni** + 4CN", ecmu K, = 1,0 *
10% npu 20 °C. Ykaxure, Kakasi peakiusi MpoTEKAET CaMOIIPOU3BOJIbHO B
pacTBope.

4, DHeprusi aKTUBALMM PEAKLIUHA PAa3JI0KEHUs HEKOTOPOTO BEHIECTBA
paBHa 75 kJIx/mMoinb, a oOpaTHOUM peakiuu — 265 kJ[x/Monb. Paccuuraiite
TEeMITepaTypHbIN KOA(PGUIIMEHT CKOPOCTH MPSMON PEAKIINN B MHTEPBAJC
60° — 80°C 1 cTaHIAPTHYIO SHTANBIIHIO PEAKIIUN.

Tema. OcHOBHBIC BHABI PABHOBECHI1 B BOJHBIX PACTBOPAX 3JICKTPOJIUTOB
Bapuanr 1

1. OmnpenenuTs MaccoOBYIO JOJIO, MOJSUIbHYIO KOHUEHTPALUI0O U MOJISIPHYIO
KOHIIEHTpAlMI0 JKBUBaJIEHTa cyib(para amoMuHusd, eciu B 600 mi pacTBopa
HaxoauTcs 5 r cynbdara amoMuHus. [110THOCTE pacTBOpa cuuTaTh paBHOM 1r/Mil.
2. 68,4 1 caxapo3sl CipH205; pactBopeno B 1000 T Bomwl. Paccuwmraiite: a)
JaBJIeHUE Tapa, 0) OCMOTHYECKOE NaBJICHHE, B) TEMIIEpaTypy 3aMep3aHus, T)
TeMIIepaTypy KHIeHHs pacTBopa. JlaBieHne mapa umctoii Bogsl mpu 20°C paBHO
2314,9 Ila. Kpuockonuueckas u 30yJIMOCKONMYECKasi TOCTOSIHHBIE BOJbI PaBHBI

1,86 10,52-2K

MOJIb

, COOTBCTCTBCHHO.

Bapuanr 2

1. JI7st OYUCTKU U TTOATOTOBKU METAJNIMUECKOM MOBEPXHOCTH MCIOJIB3YIOT CIIOCO0
TpaBJIeHUS — 00pabOTKa PaCTBOPOM COJIM, UMEIOIIUM KUCITYIO peakiuio cpenbl (pH
3,5). Kakyro u3 cozeit — ZnCl,, NaNO3, NaHCO3; — MOHO UCIIOIB30BATh JJIS ATHX
L(ETICH.

2. Hocrarouno ynu s ourctku 10 11 crounsix Box oT uoHOB prytu (I1)
(KOHIIEHTpALMs HOHOB pTyTH paBHal0 *moms/m1) 100 M 0,1M pactBopa cymbdara
HaTpus’?

3. TepMOIMHAMHYECKUM PacUYeTOM JOKAKHUTE BO3MOXKHOCTHh PACTBOPEHHUS OCajKa
CaC,0q:

a) cepHoil kucaoroi: Ky(CaCyO4) = 2.3-10° K, (HC,0,) = 3,9810°
Ky(CaS0,)=2,5-10";

6) Tprtonom b: Ky(CaC,04) =2,3-107, K, (H,C,0,4) = 3,98:10°,

Kyeer (CaT?)=2,6-10™";

B) CCPHOKHCIBIM pAcTBOpOM Omxpomara kamus: Ky(CaC,O4) = 2,3-107,
Ky(CaS0,)=2,5-10", E%(CO,|C,04?) = 0,49 B, E°(Cr,0,%2Cr"*) = 1,33 B.



Tema. DileKTPOXUMHYECKHE CHCTEMBI
Bapuanr 1
1. B cienyrommx OKUCINTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX:
a) YKaOKUTE OKUCIHUTEIb U BOCCTAHOBUTENb, PACCUMTANTE UX MOJIIPHBIE MACCHI
HKBUBAJICHTOB;
0) moxbepute KOIPOUIMEHTHI B  ypaBHEHUSX  PEAKIHM,  HCIONb3YS
COOTBETCTBYIOIIME METOIBI TOI00PA;
B) ONPEJEIUTE HAMPABIECHUE CAMOIPOU3BOJIBHOTO MTPOTEKAHUS PEAKLIUNA:
(NH4)2C|’207 =Cr,0O3; +N, + H,0O
Zn+ HNO; = Zn(N03)2 +N,O + H,0

2. Wcnonp3yss METOJ HMOHHO-3JIEKTPOHHOI'O OallaHCa, COCTaBbTE MOJIEKYJISIPHbBIE
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB B HAIPaBICHUU HX
CaMOMPOU3BOJBHOTO IPOTEKAHUS IJIs1 CEAYIOIIUX COMPSKEHHBIX Map:

0 -2,31B E® —-0,828B

[AI(OH), ] Al 40H T — 2H,0[H,,20H 1 —
3.BBIUKCIATE  KOHCTAHTY  pPABHOBECUSA  OKHCIHMTEIBbHO-BOCCTAHOBUTEIBHOM
peakmun: Cu+ Fe™® = Cu*+ Fe™
Bapuanr 2
1.I'anbBaHUYECKUI IIEMEHT COCTOUT U3 METAJUIMUECKOTO IIUHKA, MOTPYKEHHOTO B
0,1 M pactBOop HUTpaTa IIMHKA, U METAUIMUYECKOTO CBHUHIIA, MOTPYKEHHOTO B
0,02M pactBop HuTpara cBuHUA. Bpruucoute 3./[.C. snemeHTa, HamnucaThb
ypaBHEHHUE AJIEKTPOIHBIX MPOIECCOB, COCTABUTD AIEKTPOXUMUUYECKYIO IICTIb.
2.CocTaBbTe DJICKTPOHHBIC  YpaBHEHHUS IMPOIECCOB, IMPOMCXOMIINIMX  Ha
rpadUTOBBIX ANEKTpOJaxX NpH ekTponuse pacteopa KBr. Kakas macca Bemectsa
BBIICJISIETCSI HA KATOJIe M aHOJIE, €CIIM DJIEKTPOJIM3 MPOBOAUTH B TeueHue 1 4 35
MUH TIpU cujie Toka 15 A?
3.Kene3noe uznenve Mokpeuid HHUKEIeM. Kakoe 3TO MOKpBITHE — aHOAHOE WIIU
karonHoe? [louemy? CocTtaBbTe JIEKTPOHHBIE YPABHEHHSI aHOJTHOTO M KaTOJHOTO
MIPOIIECCOB KOPPO3UHM ITOTO M3JACIHS MPU HAPYIICHUH TOKPBITHS BO BIIAYKHOM
BO3yXe U B XJIOPOBOJOPOAHOM (COJNsHOM) KucioTe. Kakne mpoayKThl KOppO3uu
00pa3yroTCs B IEPBOM M BO BTOPOM CITydasix?
Kpurepuu oueHku:
__ 3 Oaa BBICTaBJISIETCS CTYJEHTY, €CIIM PEIICHHUE 3a/1aui BEPHOE U BHIOpaH
paIMOHAIBHBIN TTyTh PEIICHUS;
___ 2 Oaina, ecid pellieHre 3a/1auyi BEpHOE, HO BHIOpaH HEpAIMOHATLHBIN MyTh
pEIICHUS WM €CTh OJWH — JIBa HEJI0YCTa;
1  OGann, ecnu Xona pelieHUs 3ajlaud U OTBET BEPHBIM, HO OBLIO JOMYIIEHO
HECKOJIbKO HErpyObIX OIMOOK
0 ©Oamnos, ecnu B paboTe MOJIy4eH HEBEPHBIA OTBET, CBSA3AHHBINA C TPyOOH
OLIMOKOM, WJIH, €CITU B paboTe HE MOITY4YEeH OTBET.



KomiuiekT J1aGopaTOpHBIX 3a1aHUH
JlabopaTtopHasi pa6ora Ne 1

Tema: Kitaccol HeOpraHu4eCKMx coeIuHEeHUM

Henb paldoTbl: TMO3HAKOMUTH CTYACHTOB C MpaBWIaMd pabOThl B
XUMUYECKON JabopaTopuy, MepaMH NPEIOCTOPOKHOCTH TpU  paboTe ¢
arpecCMBHBIMU BEILIECTBAMM, CPEACTBAMHU MPOTUBONOXKAPHON 0€30MacCHOCTH,
npaBuiamMu opopMiieHUsT JlabopaTopHOro otdera. lcciemoBaHue XMMHUYECKHX
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIUHEHUM.

Ciaexyer yMeThb: COCTaBIIAITb MOHHO-MOJICKYJISIDHBIE YPaBHEHHS pPEaKIui
oOMEHa; COCTaBJATh YPAaBHEHHS OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIIHi,
OO0BSCHATH, KaKyI0 HH()OPMAITHIO HECEeT ypaBHEHUE XUMHUCCKOU PEAKIIHH.

KoHTpoJibHBIE BONPOCHI U 32 IAHHS

1. Hanummre ¢hopMyiibl OKCHIOB, COOTBETCTBYOMUX ruapokcugam: H,SiOs,
CU(OH)Z, H3;AsO,4, HMnQO,, AI(OH)3

2. JIns oxcunoB CrO, Cry,03, CrO; npuBenute GopMyIibl COOTBETCTBYIOIIMX
TUIPOKCHUIOB.

3. Oxapakrtepusyiite cBOHCTBa (OCHOBHBIC, KHCJIOTHBIC, aM(OTEpPHEIC)
cienyromux coeauaennii: ZnO, Cr(OH);, Ba(OH),, CO,.

4. Kakume KHCIOTBI MOTYT OBITh TOJYYEHBl  HEMOCPEACTBEHHBIM
B3aMMOJICHCTBUEM C BOJIOM cieayromux okcuaoB: SO,, SO3, N,Os, NO,?

5. Kakne u3 mepedmciIeHHBIX KHCIOT 00pa3yroT kucible comm: HBr, H,S,
H3;AsO,?

6. Kakue u3 npuBeIeHHBIX OCHOBaHHI 00pa3ytoT ocHoBHbIe conn: Cu(OH),,
NaOH, Al(OH)5?

7. CoctaBbTe (POPMYJIIBI CPEAHUX U OCHOBHBIX COJIEH JJIsi TUIPOKCHUIA JKelle3a
(1) u ruapoKCcUaa IMHKA.

8. CocTaBbTe ypaBHEHHMS PEAKIIUMA, MPUBOIAIIMX K OOpa30BAHUIO COJICH:
KHSO3, K,SO3, CuOHCI, CuCls,.

9. IIpuBenute rpadudeckue Gopmyinsl creayronmx coeaunenuii: Mn(OH),,
KMnO4, H28€O4, KzHPO4, 803

IKCIEPUMEHTAILHAA YACTh

Oxcuapl. Ilosryyenue u cBoiicTBa.

OnpiT Nel. [Mosyuenue okcuaa cepsi (1V).

[TomecTuTe HEOOMBIIOE KOJIMYSCTBO TOPOIIKA CEPHI B JIOXKKY IS COKHTAHUS,
HarpeiTe B IJIAMEHU CIUPTOBKUA JI0 BOCIJIAMEHEHUS, BHECUTE B KOHUYECKYIO
K0JI0y eMKOCThIO 250 M1, B KOTOpo#t Haxoautcs 10 M1 AUCTHITUPOBAHHON BOJIBI,
u mpukpoiite npoOkoii. [locne mpekpaienus ropeHnus OKCHI pacTBOPUTE B BOJE,



BCTpsixuBas koyi0y. OmnpenenuTe peakiuio Cpenbl, 100aBUB B pacTBOp 2-3 Karuiu
MeTwiopanxka. [ [puBennure ypaBHEeHUS peakiuil.

OnewIT Ne2. CBoiicTBa OKCH/IA IIMHKA.

HebGomnbine konuuecTBa OKcHJa IMHMHKA oOpaboTalTe OTAENbHO 2-3 M
KOHLIEHTPUPOBAHHOM IIEJIOYH U COJISTHOM KUCHOThI. ClenaiTe BBIBOJ O XapaKTepe
OKCHJa IIMHKA, 3alUIINTE YPABHEHUS PEAKIUH.

I'mapoxcuasbl. Iloaydyenue u cBoiicrTsa.

OnbIiT Ne3. CBoiicTBa THAPOKCUAA KAJBIHS.

[TomectuTe B mpoOMpKY MOPOLIOK OKCHJA KalblUg U MpubaBbTe 2-3 MI
BOJIbIL, 3aTeM — 2-3 Karuiu ¢enondranenna. Hanummre ypaBHeHHE pEaKIIUH.

OnbiT Ned. CpoiicTBa ruapokcuaa xpoma (111).

Jo6aBbTe B mpoOUpKy c pacTtBopoMm xiyopuaa xpoma (III) webGombiioe
KOJIMYECTBO WIEJOYM JI0 OOpa3oBaHUsl 3€JIE€HOBATO-CEPOr0 OCaJKa TUAPOKCH]IA
xpoMma (III). [Tomy4yeHHsli 0ca oK pa3aeiauTe Ha JBE MPOOUPKH: B OAHY MPUOABbTE
pacTBOp COJISTHOM KHCJIOTBI, B JPYyTyl0 — U30bITOK Mienoyu. OObsSCHUTE
IIPOUCXOMSIINE SIBJICHUS, IPUBEINTE YPABHEHUS peakUnid. AHAJIOTMYHBIE OIIBITHI
npoJieliaiite ¢ pactBopamu xJopuaa xkeinesa (I111) u xsopuaa anroMuHus.

Kucsorsl. Ilosryyenne u cBoiicTBa.

OnbiT NeS. [TosryyeHne KpeMHHEBOM KUCJIOTHI.

PactBop cuimkaTta HaTpusi oOpaboTaiiTe paz0aBiIeHHBIM PACTBOPOM COJISTHOM
KUCJOTHI. UTO BhINagaeT B ocanok? IlpuBenure ypaBHEHHE pEAKLIAH.

Coun. ITosryyeHue u CBOMCTBA.

OnbiT Ne6. IMonyuenme cyianpara Oapusi. K pactBopy xinopuna Oapus
npubaBbTe HEOOJNBIIOE KOJIUYECTBO PACTBOpA Cysb(aTa HATPUS 10 0O0pa3oBaHUS
ocajka. Hanummnre ypaBHEHHE peakuy.

OnbiT Ne/. CBoiicTBa kap0oHaTOB. K HAChIIIIEHHOMY pacTBOpOM KapOoHaTta
HaTpUsl TMpuOaBbTE pPACTBOP COJSAHOM KHUCHOThL. Omnpenenure, Kakoil ras
BbiAensiercs. [IpuBenure ypaBHEHUE peaKUU.

JlabGoparTopHasi pabdora Ne2.

Tema: OnpeneneHue MOJAPHOI MacChl IKBUBAJIEHTA MeTaJLJIa.

Henb padoThI: HCIONB30BAaHWE 3aKOHA HKBHUBAJIEHTOB IS OIPEACIICHUS
MOJISIPHOM MaccChl SKBUBAJIEHTa METALJIA.

PexomeHaanum: py MOAroTOBKE K paboTe HEOOXOIUMO YAEIUTh BHUMaHUE
MOHATHUSIM: SKBUBAJICHT, MOJISIPHAS] Macca SKBUBAJIEHTA U 3aKOHY SKBUBAJICHTOB, a
TaK)xe 0003HAUECHMSIM U €IMHULIAM U3MEPEeHUs] GPU3HMUECKUX BEJIMYUH.

BaskHeiiniue MOHSAATHA: aTOM, MOJIEKYJIa, MOH, YKBUBAJICHT,; OTHOCUTEIbHAS
aTOMHasi Macca, MOJIEKYJIsIpHas macca, MOJib, (PaKTOp SKBUBAJICHTHOCTH (YHUCIIO
HKBUBAJIEHTHOCTH), MOJISIpHAsi Macca, MOJIIpHBIM 00beM, MOJSpHas Macca
HKBHUBAJICHTOB BEILIECTBA, SKBUBAJICHTHBII 00bEM.



Caenyer yMmeThb: J1aBaTh  OMNPEIEICHUS  BAXKHEHUIIUM  MOHSTHUSM;
bopMyIMpPOBATh CTEXMOMETPUUECKUE 3aKOHBI: OMPEEIATh SKBUBAJICHT BEIIECTBA
B  KHCIIOTHO-OCHOBHBIX U  OKHCJIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIUAX;
pacCcUMTHIBATH MOJISIPHBIE MAacChl 3KBUBAJEHTOB BELIECTB; MOJIb30BATHCS JIS
pacyeToB 3aKOHOM JKBHBAJICHTOB, OOBACHITh, KAaKyl0 HH(POPMAIMIO HECET
ypaBHEHUE XUMUYECKOU PEaKIUU.

KoHTpoJsbHbIE BONPOCHI U 32/1aHUS

1. JlaiiTe onpenesieHus: aTOMY, MOJIEKYJIe, HOHY, SKBUBAJICHTY.

2. IloueMy SKBHMBaJICHT SBIACTCS ycaoBHOM dacTtuiei? IlosicHuTe TepMHH
«(aKTop SKBUBATIEHTHOCTH.

3. Onpenenure (PakTop SKBUBAJECHTHOCTH CEPHOM KHUCIOTHI M THUAPOKCHIIA
HATpHUs B KUCIIOTHO-OCHOBHBIX PEAKITUSX.

4. PaccuurtaiiTe MOJSIpPHBIE MacChl SKBUBAJICHTOB B PEaKIUsAX OOMEHa, s
BCIICCTB: Ca(OH)z, HgBOg, KzCI’207.

5. Beruucaure mossipHyro maccy skBuBaneHta H3PO, B peakuusix oOMeHa,
€CJIM U3BECTHO, YTO 00PA3yIOTCS TOJIBKO KUCIIBIE COJIU.

6. 4,08 MeTasyua BHITECHSAIOT U3 KUCIOTHI 1,471 BOJIOpOa, U3MEPEHHOTO MPHU
H.y. JTa ke mMacca MeTajula BbITecHAET 12,95T cBHHIIA U3 PACTBOPOB €0 COJIEH.
Brranciaure MOJIIpHYIO MacCy 3KBUBAJICHTA CBUHIIA.

7. Mpibsik o0pa3yeT JBa OKCHJA, MaccoBasi JOJisI MBIIIbsKa B KOTOPBIX
COOTBETCTBEHHO paBHa 65,2 u 75,7%. PaccunTaiite MOJIIpHYIO MacCy SKBUBAJICHTA
MBIIIBSKA B KQKJIOM OKCHJIE.

JKCIMEPUMEHTAIbHAA YaCTh

B pabGore s HaxoXIEHUS MOJISIPHOM MacChl DJKBUBAJICHTAa MeTajlia
UCIIOJIB3YETCSI METOJ BBITECHEHMSI BOAOpPOAA W3 KHUCIOTHI C MOCIEAYIOUIUM
u3MepeHueM ero oonréma. HeoOXoammo yduThIBaTh, YTO BOJOPOJ HAXOJUTCS B
CMECH C TlapaMu BOJIbl, MMOITOMY TPEOYyeTCs BBECTH MOMPABKY HA MaplidajbHOE
JIaBJICHHE BOJSHBIX MMAPOB MPU TEMIIEpAType MPOBEIACHHUS OIbITA.

MeToauka BbITNIOJTHEHHUS ONbITA

B xonuyeckyo npoOupKy HaieiTte 5 M pa30aBIEHHOTO PacTBOpPA COJISTHON
KHUCIIOTBI TIPU TIOMOITH J03aTopa. [I[poObupKy ¢ KHUCIOTOM OCTOPOKHO HAKIIOHUTE U
MOJIOKUTE HABECKYy METallla, CIEAs 3a TEM, YTOOBI METAJlI MPEXACBPEMEHHO HE
monaji B KHCJIOTy. B Takom monoxkeHun mNpoOUPKY 3aKpodTe NPOOKOH ¢
ra300TBOJIHON TpyOKoOH, paHee mpucoeauHeHHor k Oroperke (1). HeobOxomumo
OTMETUTh YPOBEHb XHUAKOCTH B Oroperke (1) g0 Hauanma peakunuu. BeTpsxHyB
npoOUpKy, MOrpy3uTe MeTal B KUCIOTy. HaGmrogaiite BblaeneHrne BOAOpOAA U
BBITECHEHUE BOJBI M3 paboueil OIOpPETKH B COOOMIAIONIYIOCS C HEH HAMOPHYIO
oropeTky (2). [lo oxoHUaHME peaKIMu OMpENeTUTe KOHEUYHBIM YPOBEHH BOJBI B



oropetke (1) u paccumTtaiite O00BEM BBIACIUBIIETOCS BOJOpOnA. Pe3ynmpTaThl
sKcriepuMeHTa ohopMuTe B BUE TabiuIp! (Tadauma 1).

Pacuérnl 1 00cykaeHue pe3yJibTaToB

Pacuér M (1/z Me) MOKHO BBITIOJIHATD ABYMSI CITIOCOOAMH.

IlepBblii cioco0:

1. IlpuMeHHMB ypaBHEHUE COCTOSIHUS wHAeanpHOro rasza Kianeiipona-

m
PV =—RT
Menpneneesa M Y, BBEJS MOIIPABKY Ha MMapLHUaIbHOE JaBICHUE BOISHOTO

napa (P — h ), BeruucinTe Maccy BoAopoa B K3MEPEHHOM BaMH 00bEME.

3HaueHHsI YHHMBEPCAJIBHOM Ta30BOM MOCTOSIHHOM R = 8,314M =
Mmonb e K
8314 a1 - g314 A _ g314 .10° ¥ = 00829 = 6236
Mmonb* K Mmonb* K Mmonb* K monb* K

MM.pm.cm.* 1 _ Kan
e~ =1986 ——.
monve K monbe K
2. Ha OCHOBAHHMHM 3aKOHAa JKBHUBAJICHTOB BBIYHUCIUTC MOJIIPHYIO MACCy

1
m{Me) M ':EMQ:]

OKBUBAJICHTA METaJljia. = 1
m(H) M GHy)

,rae M (1/z Hy) = 1 r/moub.

3. Paccuuraiite aTOMHYI0 Maccy MeTajlia, BOCIOIb30BABIINCH BaJIEHTHOCTHIO
MeTasula U, CIeI0BATEIbHO, (AKTOPOM SKBUBAJIEHTHOCTH:

M (1/1z Me)= 1/z ‘A , tie A — aTOMHas Macca MeTaJl1a; Z — YUCJIO 3JICKTPOHOB,
YYaCTBYIOIIMX B PEAKLIUU.

4. CpaBHUTE TMOJYYCHHYI0 OKCIEPUMEHTAIBHYIO BEJIMYHMHY MOJIIPHOU
Macchl PKBUBAJICHTA METAJJIa C TEOPETUYECKUM €€ 3HAYCHHEM, HANICHHBIM I10
MEePUOINYECKON CHUCTEME, BBHIYMCIUTE OTHOCUTENBbHYIO OIMOKY (A) ombiTa: A =
M(ZMe)reop=MGME)mpase

M(ZMe)reop

-100%

5. Bce teopeTnueckue u dKCreprUMEHTAIbHBIC JaHHBIC 3aHECUTE B TAOJHILY

Bropoii crioco6:

PV _PoVq

1. Wcnons3ys ypaBHeHHE OOBEIMHEHHOTO Ta30BOrO 3aKoHa I - Ty
npuBearTe 00beM BblIeuBIIErocs Bogopoaa K H.y. (Vo(Hy)).

2. 3amenure Maccy Bomopona U M(1/z H,) B 3akoHe SKBHBAJCHTOB Ha
IPONOPIUOHAIIEHBIE UM 00BEMHBIEC 3HAUEHUS U MOJIYYUTE PAaCUETHYIO (popMyIy:
m(Me) Vo (ZHy)

Vo(Hz)
paBHbIi 11200Mm1.
Jlanee pacy€T mpoaompKaTe ¢ MyHKTa 3 MPeIbIAyIIero crnocooa.

M(EMej = , tme Vo(1/z H;) — SkBUBaJCHTHBIH 00BEM BOAOPOJA,
F-4



dopma oT4eTa K JJadopaTopHoii padoTe
Omnpenenenue MOJSIPHOI MacChl IKBUBAJICHTA METAJLJIA
Leas paboThl: UCIONB30BAHWE 3aKOHA HKBUBAJICHTOB I OIpPEACIICHUS
MOJISIPHOM MacChl KBUBAJICHTa METAJLJIA.
Kparkue TeopeTudyeckue 0CHOBbI PadOTHI
DOKBHUBAJIECHTOM Ha3bIBAECTCS

@aKTOp PKBUBAJIICHTHOCTH

MOHHpHaﬂ MaccCa 3KBHUBAJICHTA U €C Pa3MCPHOCTDb

3aKOH KBHBAJICHTOB 1 €TI0 MaTeMaTH4YECKOE BBIPAKCHUC

PacueTtsl u 00cy:x/1eHNe Pe3yIbTATOB
UccnenyeMast peakuysi B MOJIEKYJISIPHOM BU/IE

YpaBHEHHE AIEKTPOHHOTO OajlaHca:
OKHCJICHHE

BOCCTAaHOBJICHUC

@DaKkTOp 3KBUBAIEHTHOCTH




TeopeTnueckoe 3HaUEHUE MOJISIPHOM MAacChl SKBUBAJIEHTA METAJLJIa

Tabnuua 1. DkcriepuMeHTaNbHbIE TaHHBIE U PE3YyJIbTaThl pACYETOB

Ennauna
HN3mepsiemas wim pacuetHas Beinunna | O0o3HaueHune 3HaueHune
U3MepeHust
Macca meramia m (Me) r
Temneparypa T K
Ncxonubiii ypoBeHB BOJIbI Vi MII
Koneunslil ypoBeHb V, MII
O0BeM ra30BOM cMecH V=V,-V; MII
O06bvem Bogoposa (H.y.) Vo(H2) MIT
AtmochepHoe naBieHNE P MM. PT. CT.
[TapunansHOE JaBICHHUE MTAPOB BOABI h MM. PT. CT.
MoutsipHasi Macca SKBHBaJICHTa BOJOpOaA M (1/z Hp) I/MOJIb
MounsipHblii 00beM SKBHBasieHTa Bojopoaa | Vm (1/z Hp) MJI/MOJTh
Macca Bogopoia m(H>) r
DKCHepUMEHTAIbHOE 3HAYEHHE MOJIAPHOM M (1/z Me) /MOIE
Macchl PKBUBaJIEHTa MeTaslia
BanentHoCcTh MeTamia z
DKCHepUMEHTAIbHOE 3HAYEHHE MOJISIPHOI M (Mé).re /MOLIE

Macchl aTOMOB MeTaJljia (AaTOMHbIE Macchl)

Teopernueckoe 3HaYEHHE MOJISIPHONW MacChl
HKBUBAJICHTAa METaJlIa

M (1/z Me)eqp

/MOJIB

OTHOCHTENIbHAS OIINOKa

A

%

BriBobr:

JlabGopaTopHas padora Ne 3.

Tema: Onpenenenue TenI0BOro 3pPekTa XuMUIECKON peaKuu

Heab padoThI: OCBOUTH METOAMKY H3KCIEPUMEHTAIBLHOIO OMpEACICHUs

TerioBoro 3ddexra peakuuu HEUTpaIu3allvy; WCIONbh30BaTh 3akoH ['ecca mis

pacucTOB U3MCHCHUS SHTAJIBIIMU, SOHTPOIIMHU U CBO6OI[HOI>1 OQHCPIUU CUCTCMEI.

PexoMenganum: mpu MoJAroToBKe K paboTe HEOOXOAUMO TOBTOPUTH Pa3fe

«XUMHU4YeCcKas TEPMOANNHAMUKaA» U OTBECTUTb HAa BCC KOHTPOJILHBIC BOITPOCHI.




Baxxkueiimme mnonHATHA: cuctemMa (TOMOT€HHass W TeTEPOTCHHas);
TEPMOJIMHAMHYECKHE  CUCTEMBbI  (OTKPBITAsl,  3aKpbITas, M30JHUPOBAHHAs);
TEPMOJIMHAMHYECKUE MapaMeTphl COCTOSIHUSI (PKCTEHCUBHBIE M HHTCHCHBHBIC);
TEPMOJIMHAMHYECKUE (PYHKIUU COCTOSIHUS, BHYTPEHHSS OSHEPIHs, SHTAJbIINA,
DHTpPOMHUSA, CBOOOAHAs HHeprus [mbOOca, SHTambIUs 0O0pa30BaHMS, SHTAIBITHUSI
CrOpaHus, CTaHJAPTHBIC COCTOSHUS M YCIOBUS, TEIJIOBOW 3(PQeKT, 3K30- U
SHAOTEPMUYECKAE PEAKLUUH, TEPMOJMHAMHYECKAs BEPOATHOCTh CHCTEMBI,
TEPMOXUMHS.

Caenyer ymerb: OOBACHATH BCE BaXXKHEWIME TMOHATUS U JaBaTh UM
OTIpEJICIICHHUS;

OMpeNeNnsaTh THUI CHUCTEMbI; 3alHMChIBATb TEPMOXMMUYECKHE YpPaBHEHUS;
pPacCUMTHIBATH TEIUIOBOM 3(PPEKT XUMUUECKUX U (PU3UKO-XUMUYECKUX MTPOLIECCOB;
OLICHMBATh TEPMHUYECKYI0 YCTOMYMBOCTh COEJUHEHUN Ha OCHOBAaHMWU 3aKOHA
I'ecca;

pacCUUTHIBATH M3MEHEHHE BHYTPEHHEW SHEPTrHH, SHTPONHH U CBOOOIHOM
HEPrUM CHUCTEMbl B Pa3jIMYHBIX Ipoleccax; OOBICHATh TEPMOJAMHAMUYECKUE
KPUTEPUHU BO3MOKHOCTH CAMOIIPOU3BOJIBHOIO MPOTEKAHUS IIPOLECCA U COCTOSTHUSA
PaBHOBECHSI.

KoHTposibHbIE BONIPOCHI U 3aJaHUS

1. Kak u3MeHsieTcsa SHTANbINA CUCTEMBI, €CIIM PEAKLMs UAET C MOTJIOIEHUEM
Teruia?

2. Beruncaure tennosoit a¢dext peakuuu NaHy+H>O0q0=NaOH,)+H,(T)

[0 CTAaHJAPTHBIM DHHTAJIBNUSAM O0Opa30BaHUs BEIECTB, YYacCTBYIOIIMX B
peakiuu, eciu AHSQB(N&H(k)) = - 56,94 xJx/mMomb, AfZog (NaOH,)) = -
469,47 xJIx/Moub, A130, (H20) = - 285,84 x/Ix/MOb.

3. Onpenenure 3HaK U3MEHEHHS DHTPOIIUH B CJIEIYIONTUX PEAKITUIX:
4NH3 + 302 = 6H20(>K)+ 2N2

CH4()K) + 4C|2 = CC|4(>K)+ 4HCI
CO + 3Hy= CHs + HyO

4. B xakoM HampaBlieHUM HWXKENPHUBEACHHAs peakuus OylneT MpoTeKaTh
camorporsBonbHo? N, + 2H,0 = NH4NO,, ecin AG%o5(NH/NO,) = 115,94
K JT/Motb, AG08(H20ry) = - 228,8KJIK/MOIIb.

JKCIepUMEHTAJIIbHASA YaCTh
MeToauka npoBeeHUs ONbITA
TenmoBo#t >pdEKT peakuuu HEUTpalIU3aluyd OMpPEAeNISIETCS B MPOCTEHIemM
kasmopuMmetrpe. OOBEMBI MCXOJHBIX BEIIECTB MPHUBENCHBI B Tabmuie 1 coriacHo
BAPUAHTY.



Taomunal. O0beMbI UICXOMHBIX BEILIECTB

Bapuant 1 2 3 4 5 6 7
OO0BbeM KHCIIOThI, MII 60 65 75 70 70 75 55
O0BeM LIET0YH, MIT 60 65 60 70 65 75 65

[Ipy momomM MEPHOTO UWIHMHAPA IMOMECTUTE PACTBOP OJHOTO U3
pearupyromux BeEIIECTB BO BHYTPEHHUN CTakaH Kajopumerpa. TepmomeTpom
U3MEPhTE HavalbHYyK Temrieparypy pactBopa T,. Ilocime 3Toro uepes BOPOHKY
MPUJIEHTE BTOPOM KOMIIOHEHT PEAKIIMU, OTMEPEHHBIN TaKK€E C MOMOIIBIO MEPHOTO
nunuHapa. [locine HeMEnIEeHHOTO NEPEMENIMBAHUS OTMETHTE CAMYKO BBICOKYIO
temnepatypy Ty Pe3ynbraTsl u3MepeHuid U pacyeToB OPOPMUTE B BUJIC TAOIUIIBI
2. O0padoTKa pe3yJibTaTOB IKCIIEPUMEHTA

1. Onpenenute n3mMenenue remmepatypsl pactopa AT = T, — Ty

2. Paccumraiite komumyectBO TemaoTel Q (/Ik), BbAenuBIIelcS B XOJe
peakiun: Q = (My,c + Mye,) AT-C + W-AT, rae my,e © My, — MacChl KUCIIOTHI U
IIeJTOYH, YHCIICHHO paBHbIE UX 00beMaM (p=1r/cm’); C — yaeapHas TeIIOEMKOCTh
pazbaBieHHOro BojHOro pactBopa (Boawl) 4,184 JIx/r'K; AT — usMeHeHue
temriepatypbl; W — nocrosinHas kanopumerpa (140,6 1x/K).

3. Beraucmure OIIBITHOE U3MEHCHHE SHTAJIBITHH
@-107% .
(xJIx/mMomb): AH ppre = — ———, TII€ V — KOJHYECTBO 00Pa30BaBIICHCS BOIBI.
1%
4, Paccunraitte OTHOCHUTENBHYIO MOTPEIIHOCTD OIIBITA, %:

AHy o —OH 3
A= |— rrpE"’“| - 100%. Cnenaiite BBIBOABI MO paboTe, 0OOCYANUTE MCTOYHUKHU
TROD
MOTPEIIHOCTEM.

OTtyeT odopmuTe 1O ciieayroiiei popme:
dopma oT4eTa K JJadopaTopHoii padorte
Onpenenenue TemoBoro 3¢ dexra peakunu HedTpaIU3aALUU
Heab paboOThl: OCBOMTH METOAUKY OJKCIEPUMEHTAILHOTO OIpeAcIeHUs
TersioBoro 3Qdexra peakuuu HEWTpadu3allvy; KCIOIb30BaTh 3akoH ['ecca mis
pacyeToB U3MEHEHUS YHTAIBIINH, SHTPOIIHHU ¥ CBOOOHON SHEPTUU CUCTEMBI.

Kparkue Teopernueckne 0CHOBbI padoThI
TenmnoBbM 2 PEKTOM XUMHUYECKON PeaKIiMy Ha3bIBACTCS

O6o3HaveHMe: €MHUIIBI U3MEPCHUS
3akoH ['ecca




0
AH 00p.298

CJ'IGI[CTBI/IC 13 3akoHa I'ecca:

XuMudeckas peakiys Bo3MoxkHa, eciau 4 Hee AG , <0
B3anmocBs3b TepmoanHamMudeckux QyHkuui AG , = ,

rae AGy.p.- U3MEpSETCS B

AHy ;- U3MEPSETCA B

ASp.- u3MepsieTcs B

T -

Hccnenyemas cucrema: Kuciora ; OCHOBaHHUEC

Hccnenyemas peakiusi B MOJIEKYJIIPHOM BUJIE

HNonHoe ypaBHEHUE peaKIuU

3akoH ['ecca qis uccnenyemoit peakuuu

PaccuuTaiiTe U3MEHEHUS TEPMOJUHAMUYECKUX (PYHKIUN, UCTIONB3Ysl JaHHbIE
npuioxeHus 1.

AHO xp,




AGOX.p
BriBo:
3KCHepI/IMeHTaJII>HaH 4JacThb
Tabmnura 2. PGSyJILTaTLI DKCIICPUMEHTOB U pacyeTOB
H3MepeHHBIE 1 pacdeTHLIE Eananna
P P O0o3HaUYeHHE 3HaueHnne
BEJIHYHUHDI H3MepeHust

O0BEM KUCIIOTHI

O0BeM 1Ienoun

KOHHCHTpaHI/IH KHCJIOTHI

KOHHCHTpaHI/IH mea0o4uYun

Hauanbnas temneparypa

Koneunas temneparypa

VY aenpHas TENI0€MKOCTh BOJIBI

KonuyecTBo 00pa3oBaBiieiics BOIbI

Ter1oBoit > ext (OmbITH.)

H3meHeHre YHTaNbIUU (OIBITH)

W3MeHeHne SHTanbIuu (pacyeTH)

*)TemmoBolt  3ddekr  peakmuu  pacCUUTHIBACTCS 1O  YPABHEHHUIO:
Q=(my+my) CAT+ WAT, tme m; U M, — Macchl KHUCJIOTHI M IIEJIOYH
(p= 1F/CM3); C — ynenbHas TEIJIOEMKOCTh pPa30aBJIEHHOTO BOJIHOIO pacTBoOpa
(Bomp1) 4,184 JIx/r'K; AT — wusmenenue temmeparypbl, W — mocTossHHAs
kanmopumetpa (140,6 JIx/K).

Q1072

k/x/Monb, Tome Q -

**) W3menenwe ouramemun: AH . =

Ter10BoM ()P eKT (ONBITHBIN); V - KOJIMYECTBO 0Opa30BaBIISHCS BOJIBI.
Briuncnenre OTHOCUTENbHOM MOTPEIIHOCTH ONbITa, %:




A=

ﬂHTeup_ﬂHrrpam | . 10{] %
AHgop

[TorpemHocTs onbiTa

BriBo:

HpI/IJIO)KeHI/IG 1. CTaHI[apTHBIC TCPMOINHAMHUYUCCKNUC BCIINYNHBI

BewmecTBo AH’ oop.» K2K/MOJIBL 8006,,_, Jxx/(moab * K)

HCl -167,46 55,10

HNO; -173,20 156,16
NaOH -469,60 49,66

KOH -481,15 91,96

KCl -418,67 157,60

KNO; -457,78 2489

NaCl -406,12 115,30
NaNO3 -446,23 206,60

H20 -285,84 70,10

JlaGopaTopHnasi padora Ne 4
Tema: XuMHUecKass KHHETHKA

ILeab padoThl: HccaeI0BaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKLIUU:
1) OT KOHIIEHTPALMK PEarrpyroIIMX BEIIEeCTB; 2) OT TeMIepaTypsl Ipoliecca; 3)
pacyeT SHEPTUH aKTUBALUU PEAKLIUU.

PexoMeHganum: NMO3HAKOMUTHCS C TEOPETUUYECKUMU OCHOBaMHU PaOOTHI IO
JUTEPATYPHBIM UCTOUHUKAM.

Ba:xkHeiiline mNOHATHSA: WUCTUHHAs MW CPEAHS CKOPOCTH, KOHCTaHTa
CKOPOCTH, KHHETUYECKOE YPABHEHUE, SHEPIUSl aKTUBALINU, KHHETUUYECKUE YCIOBUS
CaMOITPOU3BOJILHOTO MPOTEKAHUS MPOLIECCOB, MEXAaHU3M pEeakluu, 0OpaTUMbIe U
HEOOpaTUMBbIE pEeaKI1H.

Caexyer ymMeTh: 3alUChIBaTh KHHETUYECKOE YpAaBHEHHUE IS TOMOTEHHOU U
TeTEepPOreHHONM pEeaKlMM; pPACCUUTHIBATh CKOPOCTb XHWMHMUYECKOW pEeaKIuu B
HayaJIbHbIK MOMEHT M Ha MOMEHT, KOIJla MpOopearupoBajia 4acTh BEIIECTB;
ONpPENENATh W3MEHEHUS CKOPOCTH IpPU W3MEHEHUU KOHIIEHTPALMM BELIECTBA,



TeMIEpaTypbl W JABJICHHS; PACCUUTHIBATH SHEPTrUI0 AKTUBALIMM U KOHCTAHTHI
CKOPOCTH;

KoHTpoabHbIE BONPOCHI U 3aJaHUS

1. Kakue hakTophl BIHUSIOT HA CKOPOCTh XUMUYECKUX PEAKIIUN B TOMOTE€HHBIX
Y TETEPOT€HHBIX CUCTEMAX?

2. Kak Biuser mpupoja pearupyroinx BEIIECTB Ha CKOPOCTh XUMHYECKUX
peakuuii? [IpuBenuTe npuMepsl.

3. Ot xakux (GaKkTOpOB 3aBUCUT KOHCTAHTA CKOPOCTH XUMHUECKON peaKiuu?

4. ChopmynupoBaTh U 3aIIUCATh 3aKOH JIEUCTBYIOIIUX MACC JJI PEAKIIUU:

2NO¢y + Oy = 2NOyyy

5. TloueMy TemmepaTypa BIMSIET Ha CKOPOCTh XMMHUYECKHX peakuuii? Kaxk
MU3MEHAETCS CKOPOCTh TOMOTE€HHOW pPEaKIUU TP TMOBBIIICHUM TEMIIEpaTyphl Ha
40°C, ecnu TemnepatypHblid KO3()PUIIMEHT paBeH 27

6. Uro Ha3pIBaeTCSd »HHEprued akTuBaluu? B Kakux €IMHUIAX OHA
BbIpakaerca? Kakas W3 ABYX NPUBEIEHHBIX pEaKUMil MNpoTeKaeT ¢ OoJblIel
CKOpPOCTbHI0?

CO + H;0 = CO;, + H; (oueprus aktuBanuu 98 xJ[x/MoIb) (1)

2HI1 =H, + |, (3Heprus aktuBaruu 186,4 kJ[x/Moib) (2)

OneiT 1. 3aBHCHMOCTL CKOPOCTH XHMHMYECKON peakuum OT
KOHUEHTPALMH Pearupyoiux BelecTn

Jlns vicclienoBaHus peaiaraeTcsl peakus:

Na,S,03 + H,SO, = Na,SO, + SO, + S| + H,0

Peakuusi B MOHHO-MOJIEKYJISIPHOM BUJIE:

S,05°+2H" = S0, + S| + H,0.

[Ipexne yeM MNpUCTYNaTh K BBINOJHEHUIO SKCIIEPUMEHTAa, PAaCcCMOTPUTE
NPUMEHUMOCTh  3aKOHAa  JCHCTBYIOIIMX MacCc i  JaHHOM  peakuuu
(I7s yIpouieHusl MCMOJB3YWTE YpPaBHEHHE pPEaKUMH B HOHHO-MOJEKYJISIPHOM
Bune). M3oOpasure rpaduuecku BHJ 3aBUCUMOCTH CKOPOCTH PpEAKIUU TpHU
YBEIMYEHUH KOHUEHTPAIMU THOCYb(}aTa HaTpHUsl, yCIOBHO 0003HauuB ee kKak 1C,
2C, 3C (mmpu MOCTOSIHHOW KOHIICHTPAIIUKA CEPHOM KHUCIOTHI). Onpeaenure nopsiok
peaknuu 1o Tuocyibdar-uonam. OOCyauTe TaKKe BHJl 3aBHCHMOCTH CKOPOCTHU
peakiuu OT KOHIIEHTPAIIMU CEPHOM KUCIIOTHI M M300pa3uTe rpaduuecKku BUJ ITOU
3aBUCUMOCTH, €CJM KOHIICHTPAIUIO THUOCYJIb(aT-HOHOB CYHUTATh IOCTOSTHHOM.
VYKaxuTte Nopsii0K peakiuy Mo noHaM BOAOPO/Ia.

MeToauka BbINOJIHEHUS ONBITA

[IpurotoBsTE TpU pacTBOpa TUOCYJIb(haTa HATPHUS PA3TUIHON KOHIICHTPALIUH.
Jlyist aTOTO B TpHW MpOOHpPKHN HayienTe: B mepByto — 1 mi pactBopa Na,S,03 u 2mi
H,0; Bo BTOpy®o — 2 M Na,S,03 u 1 M H,O; B TpeTbro — 3 M1 TOTO e pacTBOpa
Na,S,;0;3. 3arem B kaxayro mpoOupky mobaBbTe mo 1 mi pactBopa H,SO, m



U3MEphTe BpeMsl B CEKyHJaX OT MOMEHTa J00aBJIEHUS KHUCIOTHI 1O MOSBICHUS
NEPBbIX MPU3HAKOB MOMYTHEHHUs BCIEJCTBUE O0Opa3oBaHUs cepbl. Pe3ynbTaThl
ONBITOB 3aHecuTe B Tabimuiy 1 U moctpoilTe rpaduk 3aBUCUMOCTH CKOPOCTH
peaKkiMy OT KOHIEHTPAIMN THOCYJIb(aTa HaATPHUs.

OnbIT 2. 3aBUCHMOCTH CKOPOCTH PeaKIMU OT TeMIepPaTypbl

Hccnenyerca mnomysmnupudeckoe mnpasuio Bant-I'opda u ypaBuenue
AppeHuyca, rpaguyecKkoe pelieHue KOTOPOTO IMO3BOJISIET ONPEACTUTh BEIUYMHY
SHEPrUM aKTUBAIMH PEAKIUH.

MeTtoanka BbINIOJHEHHUS ONBITA

B detsipe npobupku Hanete o 2 mit pactBopa Na,S,03, Kakayro mocraBsTe
B CTAKaH C rOpsICH BOIOH, coOmoas nuTepBain temmeparyp Bogst B 10°C, i gepes
3 — 5 MUHYT U3MepbTe TEMIEpaTypy B CTakaHax TepmomeTpoMm. J[oOGaBpTe B
Kaxayro mpobupky mo 1 mi pactBopa H,SO, m oTMeTsTe BpeMs OT MOMEHTa
T00aBICHUS KUCJIOTHI A0 MOSIBICHUS MEPBBIX MPU3HAKOB MOMYTHEHUS. Pe3ynpTarh
OTIBLITOB BHECUTE B TAOMUITy 2 ¥ IOCTPONTE TpaduK, OTKIAIBIBASI IO OCH a0CIHCC —
TEMIEPATYPY, a IO OCU OPJUHAT OTHOCUTEIBHYIO CKOPOCTh (BEIMYMHY, OOpaTHYIO
BPEMEHU).

Paccuuraiite cpenHuil TemnepaTypHbli KO3()PUIMEHT peakuu, HCIONb3Ys
npaBwio Bant-I'odda B 3a1aHHOM HHTEpBaAJIe TEMIEpaTyp.

Jns rpaduyueckoro pacuera SHEPTHHM aKTHUBAIMU MOCTPOUTE 3aBHCHMOCTH

Inv=f(1/T) u 1o TaHreHCcy yria HaKJIOHA MPSIMOW OINPEICIIUTE SHEPTHIO

AKTHBAIIMY JIAHHOU PEaKIHH.
dopMma oTueTa K J1adopaTopHOii padoTe
XuMu4ecKkass KHHETUKA
[lenb pabOTHI: UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKON peakiuu
OT KOHIIEHTPALNKU PEAruPYyIOIINX BEUIECTB U TEMIIEPATYPHI.
Kparkue TeopeTuyeckue 0CHOBbI padoThI
CKOpOCTBhIO XUMHUUYECKOUN peaKluK Ha3bIBAECTCS

CKOpOCTb PEeaKIMK 3aBUCUT OT CIEAYIOLUX (PaKTOPOB:

oW e

3aBUCHUMOCTD CKOpPOCTH XUMHUUYECKOMN PCAKIHNN OT KOHIHCHTPpAIINH HCXOJHBIX
BCIICCTB OIIMCHIBACTCH.



1331178:050%(S TEMIICpaTypPhl OIIUCBIBACTC.

[Topsnok peakuuun

MosekyIapHOCTh peaKkIuu

3Heprm[ AKTUBAllUKU PCAKIINHN

HU3MCPACTCA

OmnbIT 1. 32aBUCMMOCTh CKOPOCTH XMMHYECKOM PEAKUMU OT KOHILICHTPAIIUU
pearupyroumx BeIecTB
Hccnenyemas peakuus:

B nonnom Bue:

3aKOH JEHCTBYIOIIUX MAcCC:

Bug teopeTmyeckux 3aBUCHMOCTEM CKOPOCTHM MCCIEAYEMOW peakiuu OT
KOHIICHTPAIIMU OJTHOTO U3 UCXOJHBIX BEIIECTB IIPU MOCTOSIHCTBE BTOPOTO:

C (5,0:1) CH)

Tabnunal. Pe3ynbraThl SKCIIEpUMEHTA

Howmep KonnuectBo mi Konuenrpanus Bpems OTtHocuTeNnbHAS




CHCTEMBI peareHToB 82032' TOSIBJICHUS CKOPOCTb
Na;S;03 | H,O | H,SO,4 MYTH, T, C V=100/z, ¢*
1 1 2 1 1C
2 2 1 1 2C
3 3 0 1 3C
»
i ' ’ > (5,05

Puc 1. DkcnepumeHTaibHasi 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIIEHTpAIlMu THOCYJIb(aT-
WOHa.

BriBon:

OmnbIT 2. 3aBUCUMOCTD CKOPOCTH PEAKIIUU OT TEMIIEPATYPbI
[TpaBuino Bant-T'odda:

YpaBHeHue Appenuyca:

Ta0Onuma 2.
AKCIIEPUMEHTA

PesynbraTsl

Howmep Temmneparypa UT

Bpems OTtHocutenpHast Inv




CHUCTEMBI . [TOSIBJIEHM S CKOPOCTb
C K 1
MYTH, T, C V=100/r, ¢

1
2
3
Pacyer TeMmeparypHoro ko3dQuireHra:
Pt ¥et¥a _
Yoo = =5 - , €CJIN
V1= V2= V3=

Jnsa  rpaduueckoro  pacuera  SHEpPrUM  AKTUBALMU  IOCTPOWTE
3aBucuMocTh In v = f(1/T) u mo TaHrency yriia HakjgOHa MPSAMON OIPEIEITUTE

SHEPTHUIO AKTUBAIUH .

Inv4e

te p=Eu/R
=
/T
Puc.2 I'paduueckoe onpeneneHne YHEPTUNA aKTUBAIIUN
N’ A ".H\A
50 5.0 :
1.5
A 4.0
2 Bl & & 4 g f 2
SR EEEERER
2 2.0
1.5
10 1.0
> —>
0 0.V )
10 20 30 10 §50::4-C 220 25 30 335 40 45uT10°

a) 0)




Puc.3. I'paduikn skciepuMEHTAIBHON 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMITepaTypHhl,
a) - ONpEIeJICHHE TeMIepaTypHOro Kod(p@UIMeHTa XUMHYECKOW peakuuu; O0) - SHeprus

aKTHUBaIllUH.

Pacuer OHCPI'MU aKTHUBAllUU:

BriBon:

JlaGoparTopHnasi pabora Ne §

Tema: Xumndeckoe paBHoOBecHe

Heap paboThl: M3YYNUTh BIUSHHEC Pa3IMUHBIX (PAKTOPOB HAa COCTOSHHUE
PaBHOBECHSI, YUYUTHCSI TPOTHO3UPOBATH CIBUT PAaBHOBECHS MIPU JECUCTBUU Pa3HBIX
(hakTOpOB.

PexomeHnaanum: mpu MoAroToBKe K paboTe HEOOXOIUMO MOBTOPUTH pa3iel
«XuMHUYEeCKass TEPMOJMHAMHUKAY, «XUMHUUYECKAas KUHETHKAa» U OTBETUTh Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.

BaxHeillnne NMOHATUA: XMMUYECKOE PABHOBECHE, KOHCTAHTA PAaBHOBECHS,

ypaBHEHHS U300apbl U H30TEPMBbI PEAKITHH.
Crenyer yMeTh: 3allMChIBAaTh BBIPAKECHUS KMHETHYECKOW U TEPMOJIUHAMHYECKOU
KOHCTAaHT PaBHOBECHS;, PACCUMTHIBATh M CBSI3bIBATH KOHCTAHTY PAaBHOBECHUS CO
cBOOOIHOM 2Heprueit ['mb0Oca; onpeaessITh HaNpaBICHUs CMEIIECHUS PaBHOBECUSI U
ONTUMAJIbHbIE YCJIOBUS TPOTEKAHUsI MPOILECCOB, HCMHOJB3ys mnpuHiun Jle
[ITaTenbe; pacCYUTHIBATH TEMIIEPATYPY PABHOBECHOT'O COCTOSTHUSI CUCTEMBI.

KoHTpoJibHBbIE BONPOCHI M 3aJAHUA.

1. Yto Ha3bIBalOT XUMHYECKUM paBHOBECHEM? YKAKHTE TECPMOJAMHAMUYECKOE M

KMHETUYECKOE YCIIOBUS PABHOBECHS.

2. UTo Ha3pIBaIOT KOHCTAHTOW PAaBHOBECHsI, U OT KakWX (paKTOPOB OHA 3aBUCHUT?

[IpuBeauTe NpuMepHI JjIs TOMOTEHHBIX U T€TEPOTr€HHBIX CUCTEM.

3. Chopmynupyiite npunnun Jle-Illatenre. Kak Bauser m3aMeHeHHE BHEIIHUX

YCIJIOBUI HAa COCTOSITHME PaBHOBECHS OOPATUMOM XUMUYECKON peaKIuu’?

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

4. PaccuuraiiTe Temmeparypy, Ipu KOTOpPOW pPaBHOBEPOSTHHI 00a HampaBlICHUS

peaKLMu CUHTE3a aMMHaKa U3 a30Ta U BOJAOPO/Ia.

5. Koncranra paBHoBecus peakiu NOy )y = 2 NO, () ipn 25° C paBHa 4,64-10'3.

B kakom HampapieHuu OyJeT WATH PEaAKIUsS MPU CICAYIOIIUX KOHIIEHTPAIUIX

BemecTB: C(N,O,) = 0,046 momaw/m; C(NO;) = 0,0095 momw/m.
JKCNepUMEHTAJIbHAS YaCTh



OmnbiT 1. Haneiire B mpobupky 4-5 M1 pa3z0aBiIeHHOTO pacTBOpa poAaHUIa

amMmoHust NH,CNS u no6aBbte 4-5 Mi1 pa30aBIICHHOTO pacTBOpa XJIOPHIA jKelie3a
(1)  FeClz. TIlomyuyeHHBIH  pacTBOp, OKpacka KOTOpOTO  OOyCIIOBJICHA
obpazyromnumces poaanuaom xkeiesa (1), pasneitte mopoBHY B 4yeThIpe MPOOUPKHU.
3areM B mepBYIO MPOOUPKY H00aBbTE HEMHOIO KOHIIEHTPHPOBAHHOTO PacTBOpA
poJaHNIa aMMOHHSA, BO BTOPYI0 — KOHLIEHTPUPOBAHHOTO pAacTBOpa XJIOpHAA
xene3a (I11), B Tperblo — HEMHOro KOHIIEHTPUPOBAHHOI'O PACTBOpa XJIOpHA
aMMOHHUS, a YETBEPTYIO MPOOUPKY OCTaBbTE AJisi cpaBHeHUs. OOpaTuTe BHUMAHHUE
Ha U3MEHEHHE 1IBETa PaCTBOPOB.
Hanumure ypaBHEHHS peaklMd B KpaTKOM HOHHOM (opMe U BBIpAXKEHUE
KOHCTaHThl paBHOBeCHS JaHHOW peakiuu. OObBICHUTE HN3MEHEHHE OKpPACKH
pacTBOpa C TOYKM 3pEHHS 3aKOHa ACHUCTBYIOIMX Macc. CremaTe BBIBOJ O
BJIMSTHUM KOHIIEHTPALUY PEarupyroNIuX BEeIIECTB HA XUMHUYECKOE PaBHOBECHE.

OmnbIT 2. Conu XpOMOBOM KHUCJIOTBI — XpPOMAThl OKPAIIEHbI B KEITHIA LIBET

(uBet mona — CrO,%). Comnu JBYXPOMOBOIl KHUCIOTBI — OHXPOMATHI OKDALICHBI B
opamKeBbIii 1BeT (1BeT noHa — Cr,0;7). B pacTBOpax MIECTHBAJIEHTHOTO XpOMa
MMEET MECTO PaBHOBECHE 2CrO4'2 + 2H" < Cr,0,2 +H,0, xoTopoe MO>KHO
CMeEIlaTh, U3MEHSS KOHIIEHTPAIMI0 HOHOB BOJIOPO/A.
B npobupky mnomecture 3-4 kamm 10% pactBopa Ouxpomara Kamus U
npuoaBisiiTe MO KamsiM 2M pacTBOp €IKOro HaTpus 10 Nepexofa OpaHKEeBON
OKpAacKd B XENTY. 3aTeM K 3TOMY K€ pacTBOpY MO KaruisiM npubasisiite 2M
pacTBOp CEpHOM KUCIIOTHI JI0 MOSBJICHHS OPaH)KEBOM OKpacku cHoBa. OOBICHUTE
U3MEHEHHUE OKPaCKH pacTBOpa, aHaJIU3upys ypaBHeHue nzotepmel Baut-I'odda.

JlaGopaTopHast padora Ne 6

Tema: PaBHoBecue B pacTBopax 3j1eKTpoauToB (I'mapoJius coJiei)

eab padoThl: u3yUYEHHE TMpolecca TUIPOJIM3Aa COJIEM Pa3HOTO THIIA,
YCTAHOBJIEHHE KOJMYECTBEHHBIX XapaKTEPUCTHUK IPOLECCAa TUAPOJIN3A, U3YUCHUE
BITUSIHUS PA3IUYHBIX ()aKTOPOB HA CTETICHb TUAPOIIN3A.

PexoMeHngaumMu: 10 JIATEPATYPHBIM HMCTOYHUKAM O3HAKOMUTBCSA  CO
CIEAYIOIIMMU TEOPETUYECKUMH OCHOBamMu - «MOHHOE mpousBeAeHUE BOIBDY,
«CunbHbIC U cla0bIe JIEKTPOIUTEIY, «[ MApOIN3 comei».

BaxxHeillune MOHATHS: THAPOJIN3 COJICH, CTETIEHh U KOHCTAHTA T'MAPOJIU3a,
BOJIOPOJIHBIN Y TUAPOKCHIIBHBIN mokasarenu (PH u pOH).

Caenyer ymMeTh: CPaBHUBATh CKIIOHHOCTh K THAPOJIU3Y MOHA B 3aBUCUMOCTHU
OT €ro 3apszaa u pazMepa. CBs3bIBATh CKJIIOHHOCTh HOHOB K MPOLECCY THAPOJIN3A €
CUJIOM COOTBETCTBYIOLIMX KHCIOT M OCHOBAaHMM, MCHOJIB3ys 3HaueHUs K,
COOTBETCTBYIOIIMX CTYNIEHEW WOHMU3AlMU KHUCIOT M OCHOBaHWW. Bripaxars



MpOIECC THUAPOJIM3a C TOMOINBI0 HMOHHBIX M MOJICKYJSIPHBIX ypaBHEHHU.
OOBACHAT, BIMAHUE TEMIEPATyphl, KOHIeHTpauuu uoHoB H' m OH wu
OJIHOMMEHHBIX HOHOB Ha CMEIIEHHE HOHHOTO PAaBHOBECHSI.

KoHTposabHbIE BONPOCHI U 3aJaHUS

1. Uto Ha3bIBaeTCs MOHHBIM IMpoOM3BeleHHEM BoJblI? KakoBo ero 3HaueHue
npu 298K?

2. Yro nHazbiBaeTcsi BoAopoAHBIM Tmokazarenem (pH)? Kak ero BenmnuuHa
CBSI3aHA C TUJPOKCUIIbHBIM ToKa3aresiem (pOH)?

3. Omnpenenute 3Hauenne pH B pactBopax NaOH u H,SO; mpu wux
koHneHTparuu 0,001 mMosb/.

4. JlaliTe onpeesneHue nporeccy rupoian3a.

5. Kakue (1o npupojie KOHOB) COJIM MOJIBEPTatOTCs TUIPOJIU3Y MO KaTUOHY, a
Kakue — 1o aHuoHy? Kakue conmm He moaseprarorca ruaposmsy? Ilpusenute
MPUMEPHI, 3alUCaB YPABHEHUE PEAKIUU THUIPOJIU3a B MOHHOM U MOJEKYJSIPHOM
BUJIC.

6. Uto sIBIsieTCS CIEICTBUEM IIPOIECCA THAPOIU3a?

7. OxapaxkTepusyite MOHSTHUS «CTEMNEHb TUAPOIIU3a»,
«KOHCTaHTa TUAPOJINA3aY.

8. Ot xakux (pakTOpPOB 3aBUCUT CTEIICHb THAPOIIHN3a?

9.Paccunraiite KoHCTaHTy W cTeneHb ruapoiu3a coau NH,Cl, pactBope ¢
koHuentpanueit 0,001 mosnb/1.

JKCIepUMEHTAJIbHAS YaCTh

OmnpbiT 1. Peakuus cpeabl BOAHOTO PpacTBOPAa COJIH

Pa6ota BeInosHsieTCs 110 BapranTam (Ta0:1.1).

Tabnuual. Jlannabie k onbiTy 1

Coummn
Bapuanr 1 > 3

1 ZnC|2 Na,SO3 NaCl
2 CU(NO3)2 NaHCO; Na,SO,4
3 MgC|2 Naz;BO3 KCI
4 AI(NO3)3 KNO, K2SO4
5 Pb(NOg)z K,CO3 NaNO;
6 ZnS0O, K>CrOy4 KCI
7 NH4C| Na28i03 KNO;
8 MgC|2 NaH,PO4 K>SO,
9 Ni(NOs)z CH,COONa NaCl
10 A|2(SO4)3 NBQSOg NaBr

JIns mpennioKEHHBIX COJIEWM JaHHOTO BAapUAHTA OINPENEIIUTE BO3MOXKHOCTH
MMPOTEKAHUS TUJIPOIU3a U TUIl TUAPOJIN3A: 110 KATUOHY WM 0 aHUOHY. JlJIst 3TOTrO



BOCTIOJIB3YyHTECh Ta0MHUIIaMU KOHCTAHT IUCCOLMALINU CIa0bIX KUCIOT U OCHOBAHUMN
(CMOTpH MPUIIOKEHHE).

MeToauka BbINOJHEHHUS ONbITA

B Tpex mpoOupkax pacTBOpUTE HECKOIBKO KPHUCTAIIMKOB Ka)KIOW COJIH,
nobaBbTe | — 2 KamiM yHHMBEpPCAJIbHOTO WHAMKATOpa aisi ompezeneHus pH wu
CpPaBHUTE IIBET pacTBOpa CO MIKAJOW LBETHOCTH WHAMKATOpA. 3amUIIUTe
pe3ynbTaThl onpeaenaeHuss 00aacTy 3HayeHus: pH 1 ypaBHEeHHs peakiy ruapoan3a
B HOHHOM ¥ MOJCKYJSIPHOM BHUJE, VYYHATHIBasS CHEMU(DHUKY THAPOIH3A
MHOI'03apsiTHBIX HOHOB. B BBIBOJIE OTMETHTE, MPABUWIBHO JIM Bl onpenenuiv Tur
COJIH.

OmnpbIT 2. Biansinue pa3jn4HbIX (PAKTOPOB HA CTeNeHb TMAPOJIH3a

Onvim 2.1. Brusnue pazbaenenus na cmeneHvb uopoausa

B cyxyioo npoOupky BHecuTre ¢ mnomomipto nunerkn 10-15  kamenb
HACBIILIEHHOT'O PacTBOpa alerara HaTpus M 1 Kamio pacTtBopa (eHoldranenHa.
OTMmeThTE MOSBIEHWE OKPACKM HWHIMKATOPA, CBA3AHHOE C THAPOJIM30M COJIU.
Cozmepxxumoe NpoOMpKU pazfenure Ha JBe Npooupku. OpHy ocTaBbTe IS
CpaBHEHUSI, BO BTOPYIO 100aBbTE 5 Kamelb NUCTUUIMPOBAHHON BOJbI. B BBIBONIE
OTMETHTE, COIVIACYIOTCA JIA SKCIIEPUMEHTAIbHBIE JaHHBIE C TEOPETUUYECKOU
3aBUCUMOCTBIO. [[pBeuTE COOTBETCTBYIOIINE YPABHEHUS PEAKIIUH.

Onvim 2.2. Brusnue memnepamypul Ha cmenets 2UOpoIU3aA colu

B cyxyto npobupky BHecute 10-15 kamenb HaChIILIEHHOTO pacTBOpA aleTara
HAaTpusg M OJHY Kamuilo uHAukatopa (pactBop deHondranenna). OTMmeTbTe
NOSIBJIEHUE OKPACKW WMHIMKATOPA, CBA3AHHOE € IUAposn3oM cosid. Colepkumoe
npoOupKu pazneiite Ha Be nmpoOupku. OaHy ocTaBbTe 0€3 U3MEHEHUH, MPYTyI0
Harpeiite. B BbIBOJIE OTMETHTE, COTJACYIOTCS JIM AKCIEPUMEHTAJIbHBIE JaHHBIE C
TEOPETHUYECKON 3aBUCHMOCTBIO. lIpuBeauTe COOTBETCTBYIOIIME YpaBHEHUS
peaKunil.

Onvim 2.3. BausHue cunbl Kuciomol, 00pazyrwoujeil Ccoab, HA CHENneHb
2UOponU3a

Ompenenure pH 0,1 M pactBopoB Na,SOz; u Na,COs. Jlns atoro x 1 mu
pacTBOpa KaxaouW conm J100aBbTe | Kamio yHUBEPCATIBLHOTO WHAMKATOPA.
N3mepbre pH. 3anmummTe COOTBETCTBYIOIIME YpaBHEHMs peakuui. Paccuwnraiite
CTEIIEHb M KOHCTaHTY THIPOIM3a KAXKIOW COJIM; CHENAUTE COOTBETCTBYIOLIWN
BBIBO/I.

dopma oT4eTa K J1adOpaTOpHOIi padoTe
PaBHoBecue B pacTBopax 3j1eKTpoauToB (I'maposus cosiein)

Henb padorbl: H3ydyeHHE MpoLecca TUAPOIU3a COJEH pa3HOro THMNA M
BIIUSTHUS PA3IUYHBIX ()aKTOPOB HA CTETICHb THAPOJIN3A.

KpaTtkue TeopeTrnyeckue 0CHOBBI padoThI



['maponu3omM Ha3bIBaeTCS

Conp MoABCPIracTCsa ruiApoOJan3y I10 KaTUOHY, CCJIN OHA O6p8,30BaHa
OCHOBAHHUCM, KHCJIOTOM.

Conp mogBepraeTcs TUAPOIN3Y 110 aHUOHY, €CJIM OHa oOpa3oBaHa
OCHOBAHHUEM, KHCJIOTOM.

KonuuecTBeHHBIE XapaKTCPUCTUKHU THAPOJIN3a:

OcHoOBHBIE (paKTOPBI, BAUSIONINE HA CTENCHb THAPOIIN3A:
1.
2.

3.

OnbIT 1. Peakus cpenbl BOOIHOTO pacTBOpA COJIH
Couan 1. YpaBHeHHE TUCCOLMAIUN COJIH:
Kucnora, ocHoBaHue, 00pa3oBaBILIKE COJIb

I'mpposms uuer no
HNoHHOE ypaBHEHHUE TUAPOIIN3A

MouiekyiisipHOE YpaBHEHHE
Peakuus cpenpl_u obnacth 3HaueHuit pH

Couap 2. YpaBHEHUE JUCCOLMALIUMN COJIH:

Kucnora, ocHoBanme, o0pa3oBaBIlie COIb

['uaponus nuer no
HNoHHOe ypaBHEHUE THIPOJIU3a
MonekynsipHoe ypaBHEHUE

Peakrust cpenbl u o6macth 3HaueHUi pH

Coas 3. IIpuBectu peakuuio rujipaTallii COJU, HE MTOABEPrarolECs THIPOIU3Y
IIPY PACTBOPEHUH.

BriBox:

OnbIT 2. BausiHue pa3nuuHbiX PakToOpoB HA CTEMEHb THAPOJIHN3a
Omnpit 2.1. Briusinue pa30aBiieHus Ha CTENIEHb THAPOIN3a
HNoHHOE ypaBHEHHE pEeaKIUU TUAPOJINA3a COJIH:

3aBHUCUMOCTH CTEIICHHU ruapoJin3a OT KOHICHTPAIHUH COJIN

HaGmronenus




OmnpiT 2.2. BiiusiHre TeMneparypbl Ha CTENeHb THIPOJI3a
HNonHoe ypaBHEHHUE THAPOJIA3a COJIH:

HaGmronenue

BriBo:

OmpiT 2.3. BrivsiHue CHIIBI KUCIOTHI, 00pa3yroliel coiib, Ha CTENEHb
TUPOJIN3A

Cons 1. MoHHOE ypaBHEHUE THIPOIIN3A:

MonexkynsapHoe ypaBHEHHUE:

KoncTanTa ruznposnusa:

Crenenb ruapon3a;

Pesynbrat 3xcriepumenTa:

Coub 2. MoHHOE ypaBHEHUE THIPOIU3A:

MonekynsipHoe ypaBHEHHUE:
KoncranTa ruaponmsa:
Crenenb rugpoaunsa:

Pesynbrat 3xcriepumenTa:

BriBon:

JlaGopaTopHasi padora Ne 7/

Tema: XuMn4yeckne HCTOYHUKH TOKA

Heab padoThl: 3HAKOMCTBO C 3JEKTPOXMMUYECKHMMHM IIpOLleCCaMU Ha
npuMepe paboThl TalbBaHMYECKUX 3JIEMEHTOB, KaK XHMHUYECKUX HCTOYHUKOB
AIIEKTPUYECKOTO TOKA.

PexomMeHnaanum: IMOBTOPUTE TEOPHUID OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
IIPOIIECCOB, YCIIOBUS CAMOIIPOU3BOJIBHOTO IPOTEKAHNSI XUMUYECKAX PEAKIIUM.

Baxxneiilume TOHATHA: DJIEKTPOA, THUMBI JJIEKTPOAOB, CTAHIAPTHBIN
JIEKTPOJAHBIM IMOTEHIMAal, BOJOPOAHAs IIKala IIOTEHIUAIOB, PAaBHOBECHBIN
AIEKTPOJHBIN MOTEHIMAN, TAIbBAHUYECKUI 3JIEMEHT, 3JIEKTPOXUMHUYECKAS CXEMa
DIIEMEHTA, YJIEKTPOABIIKYIIAs CHJIA DJIEMEHTA.

Caeayer  yMmerh: ONpEeneNATb  TUIl  DJEKTPOJA; COCTaBJISITh
DIEKTPOXUMUYECKUE CXEMbl DJJEMEHTOB C  IPUBIICYCHHEM  CTaHAAPTHBIX
MOTEHIUAJIOB; 3alMCBhIBATh YPABHEHUE PEAKLHM, NMPOTEKAIOIIMX Ha JJIEKTPOJAX;
paccunThIBaTHL  PABHOBECHBIM  NOTEHIMAl 1O  ypaBHeHHro  HepHcra,
AIIEKTPOJIBIKYILYIO CHJIy 3JIEMEHTa; CBSA3BIBATH €€ CO CBOOOJHOIN BHepruein
['u66ca.

KoHTposibHBIE BONIPOCHI U 32 JaHUS



1.Yto Takoe 3AEKTPOJ U KAKOBBI MPUYMHBI BOZHHUKHOBEHUS JIEKTPOJIHOTO
noTeHnuana?

2. [loyemy o HM MeTasUIbl MIPU MOTPY>KEHUH B PACTBOP COOCTBEHHOM COJIU
3apsHKAOTCS] OTPULIATENIBHO, & APYTUE MOJI0KUTEIBHO?

3. Beruucnure ¢ momompio dopmynbl HepHcTa 37€KTpOAHBINA MOTEHIIMAT
IMHKA, T[OrPYy>KEHHOT0 B PAacTBOp €ro COJH C KOHUEHTPAIMEd HOHOB
Zn** 0,01 mons/i.

4. Omnpenenure MOTEHIMAT BOJOPOJIHOIO 3JIEKTPOJA, €CIU KOHIIEHTpaIuUs
noroB H' B pacTBope pasra 3,8 107 mous/i.

5. OxapakTepu3yiiTe OKHCIMTENbHbIE CBOMCTBA KaTHOHOB Bojxopoaa (H') mo
OTHOUIEHUIO K METAJJIaM B HEUTPAJIbHOM, LIEJIOYHON U KUCIION Cpelax.

6. CocraBbTe CXEMBI JBYX TalbBAaHMYECKHX D3JEMEHTOB, B OJHOM W3
KOTOPBIX IIUHK — OTPULATEIIBHBIN 3JIEKTPO/I, B IPYTOM — MTOJ0KUTEIIbHBIM.

7. Ilpennoxkute TaJbBaHUYECKUN HJIEMEHT C MAaKCHMAJIbHO BO3MOXHBIM
OJIC, monb3yach pSAOM CTaHAAPTHBIX HJIEKTPOJHBIX ITOTCHIIMATIOB. Y KaXHUTE
AJIEKTPOIHBIE MPOIIECCHI U MTPUBEIUTE CYMMapPHYIO TOKOOOPA3YIOIIYIO PEAKIIHIO.

JKCNEePUMEHTAJIBLHAA YACTh

OmneIT 1. MeaHo - HIMHKOBBIN rajJJbBAHHYECKHI DJIEMEHT

B nBa HeOonbpmmx crakana HajieiTe 1M pacTBOpBI: B MEPBBIM — pacTBOp
ZnSO, ¥ Tyna ke MOMECTHTE 3aUMIICHHBINA ITUHKOBBIM 3JIEKTPOJ, BO BTOPOH —
pactBop CuSO,; ¢ TOMENIEHHBIM B HETO 3aYUIIEHHBIM MEIHBIM JJIEKTPOIOM.
3aMKHUTE BHYTPEHHIOIO II€1b, UCTIOJb3Ysl TAIbBAHUYECKUH MOCTUK, U YOSIUTECH B
HaJW4YuU DdJIEKTPUYECKOTO0 TOKa BO BHemHEW uenud. ONbIT MOBTOPUTE C
KOHIICHTpaIuel pacTBopa B katogHoi oomactu 0,1 M.

OnmnpbIt 2. N'anbBannuyecknii 3s1eMeHT BosbTa

Cobepute Takyro K€ CXeMy, YTO U B OIbITE 1, HO B Ka4eCTBE KaTOJIHOTO
pacTBopa wucnone3yite 1M pactBop H,SO, 3amkHHTE BHYTPEHHIOIO IICTIb,
UCIIOJIB3Yys TajJbBAaHUYECKUN MOCTHK, U YOEAUTECh B HAJIMYUM DJICKTPUUYECKOIO
TOKa BO BHEIIHEW 1IEIIH.

dopmMa oT4eTa K J1adopaTOpHOi padore
XuMu4ecKue MCTOYHNKHU TOKA

Heapr padoThl: 3HAKOMCTBO C DJJIEKTPOXUMUYECKUMHU TMPOIECCAMH Ha
npuMepe paboThl TaTbBAHUYECKUX JJIEMEHTOB, KaK XUMHUYECKUX HMCTOYHUKOB
AIEKTPUYECKOTO TOKA.

Kparkue Teopernyeckue 0CHOBbI pad0ThI

DNEeKTPOXUMHUECKUI (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIN) MPOLECC — 3TO
Ipo1ecc. ..
[Morenruan snekrpona (E, B) odycnosien




YpaBHeHue
(bopmyna)

BI[C OKHCJIHUTEIIbHO-BOCCTAHOBUTEIILHOU pCaKkuonu

Hepucra

Katon (3HaK 3apsiia u THII
npoiiecca)

AHOJI (3HaK 3apsiia 5 THI
npoiiecca)

["anpBaHUYECKUM JIEMEHT

B3anmocBs3b OJIC 3JIEMEHTa u CcBOOOIHOI DHEPrUuu
I'n66ca

OnbIT 1. MeaHo - IMHKOBBIN raJIbBAHNYECKHHT DJIEMEHT
CrangapTHbIC TOTEHIAAIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM:
a) aHOAHOU 0) KaTomHOU

BJIGKTpOXI/IMHIIGCKaSI CXCMa JJICMCHTAa

AHOI[HEI}I CHCTCMaA. , KaToJHas CUCTCMa.

PeaKHI/II/I, IIPOTCKAIOIIKUC Ha 3JICKTPOdaX:
Ha aHoAC Ha KaToAac

TokooOpa3zytronast peakuys B HOHHOM BUJIE:

PaBHOBecHbIE 3HAayeHUs MOTEHUMAJIOB OJJEKTPOJOB (pacyeT MO YpPaBHEHUIO

Hepncra): 1) EA=

2) EK:

Pacuetnas DJ1C snemenTa

HaGmronenus:

BriBogbl:

OnpiT 2. N'aaapbBaHNYeCcKUM dJj1eMeHT BoJbTa
CrangapTHbI€ NOTEHIUAIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM:
a) aHOAHOU 0) kaTomHOM

BHGKTpOXI/IMH‘-IeCKaSI CXCMa JJICMCHTAa

AHoHas cucreMma: KaTOJHAas

PeaKHI/II/I, IIPOTCKAOIKUEC HAa SJICKTPOAaX:
Ha aHOoAC

CHUCTCMaA.

Ha KaToJd¢C

ToxooOpa3zyromiast peakiys B MOHHOM BUJIE:

PaBHOBeCHbIE 3HAYEHHSI TOTEHIMAIOB »JJIEKTPOJOB (pacuer MO YpaBHEHUIO

Hepucra): 1) EA=

2) EK:




Pacuernas DJIC anemenTa

HaGmronenus:
13350:10)1158

JlabopaTtopHas paGora Ne 8
JIEKTPOJIN3
Hear  padoThl: MO3HAKOMUTBCS C  MPOLECCAMU  IPEBPALLCHHUS

AIEKTPUYECKOU SHEPTUH B XUMUYECKYIO.

PexoMeHAaluM: TOBTOPUTH TEOPHUIO OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX
MIPOIIECCOB, YCIIOBUS CAMOIIPOU3BOJIBHOTO IPOTEKAHUSI XUMUYECKUX PEAKIIUM.

Ba:xHeiilime TOHATHA: DOJIEKTPOJ, THUMBI AJIEKTPOAOB, CTAHIAPTHBIN
NIEKTPOJHBIM IMOTEHIMAJ, BOJOPOAHAs IKaja MOTCHUHAJIOB, PaBHOBECHBIN
AIEKTPOIHBIN MOTEHIIMAIT 3JIEKTPOJIN3a, aHOJ (MHEPTHBII U pacTBOPUMBIIA), KaTO/,
MOCJIEIOBATENBHOCTh  3JEKTPOAHBIX  IPOLECCOB, BBIXOJ] 1O  TOKY,
AIEKTPOXUMUYECKUNA SKBUBAJICHT.

Caeayer ymerb: OINpEAENsITb THUIl 3JEKTPOJA; 3alUChIBATh YPAaBHEHHUS
peakuMii, MPOTEKAIINX Ha aHOJAE W KaToAe IpU JIEKTPOJIU3E PacTBOPOB U
paciylaBOB €  AKTUBHBIMM M WHEPTHBIMU  3JIEKTPOJAMH;  IPOBOAHTH
KOJIMYECTBEHHBIE PAaCUeThl, UCII0JIb3YA 3aKoHbI Dapanes.

KoHnTposibHbIE BONIPOCHI U 3aJaHUS

1.Yto Takoe amexTpoa’?

2.Kakpne mpomecchl TIPOMCXOMAT HA JJIEKTPOAax TONM  JACHCTBHEM
AIIEKTPUIECKOTO TOKA OT BHEITHETO HCTOYHUKA?

3. OxapakTepusyiTe MOCIEIOBATEIbHOCTh MPOLECCOB OKUCICHUS MU
BOCCTAHOBJIEHUS O] ACMCTBUEM AIIEKTPUUECKOTO TOKA OT BHELIIHETO UCTOYHHUKA.

4. 3anumwure CcXeMy DJJEKTpoJiu3a BOJHOTO pacTBopa ZnSO, c
UCIOJIb30BaHUEM: @) MHEPTHBIX AEKTPOIOB; 0) LIMHKOBBIX AJIEKTPOJIOB.

5. ITpu Toke cunoit 2 A B TeueHue 40 MUHYT Ha KaToAe BbIAEIHIOCH 4,54 T
HEKOTOPOro MeTaula. BblYMCINTE 3IEKTPOXUMUYECKUA SKBUBAJIEHT 3TOTO
MeTtasia B /(A u).

6. Bpixog mo TOKy HIpH TMOJYYEHUH METAIMYECKOT0 KalbLUi MpH
AJIEKTPOJIN3E paciuiaBa xjopuaa kampuus coctaBuwin /0 %. Kakoe komuuecTBO
AJIEKTPUYECTBA HAAO0 TMPOMYCTUTH Yepe3 IJIEKTpou3ep, uyToObl momyduth 200 r
KaJIbIUs1?

JKCIEePUMEHTAJIbHASA YaCTh

OmnbiT 1. Dy1eKTPOJIH3 BOJHOT0 pacTBopa cyibdara HaTpus

B snexrponuzep nHaneiite pactBop Na,SO4 momecTuTe B HETO YroJIbHBIC
AIICKTPO/IBI, MOJKIIOUEHHBIC K UCTOUHHKY 3JICKTPHUUECKOTO TOKA (BBITPSIMHUTEIIO
OT ceTH). B KaTonHOe MPOCTPAHCTBO ANEKTPOJIM3Epa 100aBbTE HECKOJIBKO Karelb



dbenondranenna u BKIOYUTE BbIIpsMUTENb. Onmmure HaOmrogeHus. Kakue
MpOLIECChl Ha KaTOJie M aHOJE MPOTEKAIOT MPHU DJIEKTPOJIM3E pacTBopa cyibdara
HaTpus?

OnbIT 2. DJIeKTPOJIU3 BOJHOI0 PACTBOPA HOAUCTOr0 KAJIUS

B anextponuzep Haneidte pactBop Kl u momectuTre B HEro yroJibHbIC
anekTpoAasbl. [IpomycTuTe yepes cucremy saekTpuueckuid Tok. Uto Habmogaete?

OnbIT 3. DJIEKTPOJIU3 PACTBOPA CEPHOI KHUCI0ThI ¢ AKTUBHBIM aHOI0M

B snekrpoimzep momectute 2M pacTBOp CEpHOM KHUCIOTHL. B kaudectBe
KaToJla HCIOJb3YMTE YIOJbHBIA OJJEKTPOI, a aHoJa — MEIHbI. Bxarouute
BeIIpsiMUTENb. Kakue mpoiieccsl mpoTekaroT Ha aiekTpoaax? Urto Habmogaere?

dopma oT4eTa K JIA0OpPATOPHOI padoTe
DJIEKTPOJIU3
Heab padoThbl: 3HAKOMCTBO C MPOLECCAMU 3JIEKTPOJIN3a BOAHBIX PACTBOPOB
Ha UHEPTHBIX U aKTUBHBIX JIEKTPOJIaX.
Kpartkue Teopernyeckue 0CHOBBI padoThI
DIEKTPOXUMHUYECKUN MPOLECC

[ToTenman 3nexkTpoaa 00ycaoBIeH

Karon (3Hak 3apsiga v TN TIpoiiecca)

AHOZ (3HaK 3apsa U TUI NpoLecca)

DIIEKTPOIU3 -

[Ipu snekTponmn3e Ha KaToAe B MEPBYID OYEpPEIb BOCCTAHABIMBAETCS CUCTEMA C

(min wim  max) MOTCHIIMAJIOM; Ha aHoJe B
HICPBYIO ouepe/b OKHCIISICTCS crcTeMa C (min WIn
max) ITOTECHIINAJIIOM.

3akonsl Papanes:

Brixon o Toky:

JKCNEePUMEHTAJIBLHAS YACTh
OnpbIT 1. DJIeKTPOJIN3 BOJHOT0 PACTBOPA CYJIb(aTa HATPUA

VYpaBaenue auccoranuu coiu Na,SO,4 B BOJHOM pacTBopeE:

Cxema aekTponmn3a:

Karox (-) +la+-x H,0 (SO4)* 'y H,0 i*\HOI[("‘)



OKXHCIINTENIFHO-BOCCTAHOBUTEIbHEBIC CHCTEMBI U 3HAUCHUS X PaBHOBCCHBIX

MOTEHINAJIOB:
K) y noBepxHocTu katoja: A) y IOBEpXHOCTH aHOJA:
1) 1)
2) 2)

Hawnbonee BeposSTHBIN OKUCIIUTEIb:

Haubomee BeposITHBII BOCCTAHOBUTEIb!

BJIGKTpOI[HLIC HpOHeCCBI.
K:

A

[IpoxyKThI 251€KTpOIM3a:

HaOmronenus:

BriBogpbI:

OnpIT 2. DJIEKTPOJIU3 BOJHOT0 PACTBOPA HOAMIA KAJIUA

YPaBHGHI/IG AJucconuanmnmy COJIN Kl s BOJHOM pPaCTBOpC:

Cxema 2JIeKTpOIIu3a:
Karon (—-)[K"x HO I” -y H,O| Arox(+)

OKUCIUTEILHO-BOCCTAHOBUTEILHBIC CUCTEMbBI U 3HAUYCHUS UX PaBHOBCCHBIX

MOTEHITAJIOB:
K) y moBepxHocTH katoja: A) y IOBEpXHOCTH aHOJA:
1) 1)
2) 2)

HaunGosnee BeposSTHBIN OKUCITUTENb:

HaunGoiee BeposSTHBIN BOCCTAHOBUTEIT:

DNEKTPOIHBIE TTPOLIECCHI.
K:

A

IIponykTsl d51€KTpOIM3A:

HaOmronenuns:

BriBogwr:




OmnbIT 3. DJIEKTPOJIN3 PACTBOPA CEPHOI KMCJIOTHI ¢ aAKTUBHBIM aHOIOM

YpaBHeHue IUCCOLIMAIAN H,SO, B BOJHOM
pacTBope:
Martepuan anoma — meraummdeckas meapb (Cu)

Cxema 3J1eKTpoJin3a;
Karon (—-)|H"x H,0 (SO4)? -y H,0| Aoz (Cu)(+)

OKUCIUTEILHO-BOCCTAHOBUTEILHBIC CUCTEMBI U 3HAUYCHUS UX PaBHOBCCHBIX

MOTEHIIUAJIOB:
K) y noBepxHocTH KaToja: A) y TOBEpXHOCTH aHOJA:
1) 1)
2) 2)
3) 3)

Haunbomnee BepOsSTHBIN OKUCIUTEb:

HaunGoiiee BeposTHBIN BOCCTAHOBUTET B!

DJIEKTPOIHBIE MPOLIECCHI.
K:
A:
[IpoayKThI 3JIEKTpOJIA3A

HaGmronenus:

BriBongr:

JlabopaTtopHasi paGora Ne 9.

Tema: Koppo3ust merasios

Heap padoThl: M3yyEeHHE BaXXKHEHIIUX MPOLECCOB, MPOTEKAIOUIUX MpPH
KOPPO3UH METAJUIOB; 3al[UTa METAJIJIOB OT KOPPO3UHU.

Teopernueckne 0CHOBBI padOThI

Koppo3sus kak npoiecc caMonpou3BOJIbHBIN, TPOTEKAET OJTHOBPEMEHHO IO
BCEM BO3MOXXHBIM MeXaHM3MaM. MUKpPOIJIEMEHT MOXKET BO3HUKHYTH B JIIOOOM
TOYKE W3AENMS: JOCTATOYHO TNONaJaHus Kaluli pacTBopa Ha  MECTO
CONPUKOCHOBEHUS JBYX METAJJIOB.

[Ipu 37AEKTPOXUMUYECKON KOPPO3UHM OJTHA YYACTKH MOBEPXHOCTH MeETaylia
CIIy’KaT aHOJaMH, JApyrue — Karogamu. Poyb aHO/a BBIMOTHSIET 00Jiee aKTUBHBIN



METaJIJI, UMEIOIINNA MEHBIIYIO BEJIMYMHY JIEKTPOAHOrO noreHnuana. Ha anogueix
y4acTKax IPOUCXOIUT OKHCIIEHHE METalla U DJIEKTPOHBI IEPEMEIAIOTCS Ha
KAaTOJHBIE YYaCTKH, IZI€ NMPOUCXOAUT IECHOJIAPU3ALMSA OKHCINTEISA arpeCCUBHOMN
cpensl. Hambonee wyacTo BeTpedaroTcsi KaTOJHBIE IPOLECCHI, CBA3AHHBIE C
Jenoisipusanuei kuciopoaa (cxemsl 1 U 2) uiam MoHOB BoJopoja, (cxema 3) B
3aBUCUMOCTH OT 3HaueHus pH cpenpbl.

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

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

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

KoHTpo/ibHBIE BONIPOCHI M 32IaHUS:
1. KakoBbl 0COOEHHOCTHU 3JIEKTPOXUMHUECKON Koppo3uu? B uem ee oTimuue ot
XUMHAYECKON Koppo3uu? Kakyro poip UTparOT OKCUAHBIE IUIEHKH B MOBEACHUH
Mmetauios Zn, Cr, Fe?
2. CpaBHUTE XMMHYECKYIO CTOMKOCTH JK€J€3a B KOHTAKTaX C QJIIOMHHUEM U
OJIOBOM.
3. AmoMuHHMEBas JE€Talb HAXOAWTCS B IIOCTOSHHOM KOHTaKT€ C MEJIHBIM
TOKOIIPOBOJIOM B YCJIOBUSAX IIOBBIIICHHOW BJIAXXHOCTU B BO3AYIIHOW CpEXE.
Onpenenure aHOM U KAaTOJ, HAMILINTE 3JIEKTPOIHBIE MPOLECCHI.
4. B NOBEPXHOCTHOM CJIO€ CTaJIbHOW OTJIMBKM HAXOMSTCA BKPAIUICHUS Yriaepona.
PaccmoTtpuTe 35eKTpoHBIE MPOLECCHI, MPOTEKAIOIINE B X0/1€ KOPPO3UH U3JIEIINS B
HEWUTPAJIbHOM M KHUCIIOU Cpene.

dopmMa oT4eTa Mo J1a00paTOPHOIl padoTe
Koppo3us Meraiios
Heap padoThl: M3ydEHHE BaXKHEHIIUMX MPOLECCOB, MPOTEKAIOUIUX MpPH
KOPPO3UHU METAJUIOB; 3alMTa METAJUIOB OT KOPPO3UH.
Kparkue Teopernueckne 0CHOBbI pad0ThI
Koppo3zus METaJIJIOB

[Io MexaHu3My MpPOTEKaHUs Pa3IUYALOT:

XUMHYECKasT  KOppO3us

DJIEKTPOXMMHYECKAass  KOPPO3Us

N3menenune TepMoauHaMudecKux GyHKIIUN Mpoiiecca KOpPO3uu:




Pa3pymienue Meramuia 0OpH  AJIEKTPOXUMHUYECKONM KOPPO3HHM MPOUCXOJHUT B
pe3yJbTaTte:

KonndecTBeHHBIC XApPAaKTCPUCTHUKHU IIPOLCCCa KOPPO3HH:

Koppo3uss ¢ BOZOpOIHOW JenOJIApU3aueu

Koppo3nusa ¢ KuUCIOpPOOHOM Jenojsipu3anuen

Koppo3ust co cMemanHol Jenossipusaiueit

YcnoBus IMPOTCKAaHUA BJIGKTpOXI/IMH‘ICCKOfI KOPpPO3HHU:

OcHOBHBIE CTTOCOOBI 3aLUTHl METAJIIIOB OT KOPPO3HHU:
JIETUPOBaHUE

3aIIIUTHBIC ITOKPBITHA

QJICKTPOXUMHNYCCKAA 3allIUTa

W3MEHEHHUE CBOMCTB KOPPO3HMOHHOU CPEIBI

palMOHAIIbHOE KOHCTPYHPOBAHUE H3EIUN

JKCIePUMEHTAIbHAS YaCTh

OmnbiT 1. UccnenoBanne OTHOCUTEIbHOH CKOPOCTH KOPPO3MH »KeJjie3a B
NPUCYTCTBUM PA3JINYHBIX METAJIOB

Bo3pmMuTe Tpu oOIMHAKOBBIX oOOpasua skene3a (reo3nu). OIMH U3 HUX
MOKpoiTe Menbto. J{J1s 3Toro ounctute oOpasel HaxxIaqyHOM OyMaroi u Morpy3ure
Ha 2 — 3 MMHYTbl B PacTBOp COJM MEIM, 3aT€M BBIHBTE €r0 W3 pacTBOpa U
npomoiite Boaou. Ko BTOpoMy o00pa3ily NPUKPENHUTE KYCOYEK ITMHKOBOU
IUIACTUHKMA (MM MCHOJIb3YWTE IIJJACTUHY OLIMHKOBAHHOIO kenes3a). Tperuit
oOpaserr ocraBbTe nJisi KoHTposis. llomectute Bce 00pasmbpl B TPOOUPKH,
coaepxkamue 1mo 1 mi 0,02 N pacTBopa CoJITHOM KUCTOTHI.

Yepe3 aBaguaTh MHUHYT pPacTBOpPHI IMEPEHECUTE B YHUCThIE MPOOUPKU U
nobaBbTe K Kaxkaomy 1o 2 — 3 karumm peaktuBa Ha noH xeinesa (1) Ks[Fe(CN)g].

Peakiust ooHapyxenus noHoB sxenesa (I1):
3Fe” + 2Ks[Fe(CN)e] = Fes[Fe(CN)g], + 6K*

TEMHO-CUHHUH IIBET



[To maTeHCHMBHOCTH OKpacku mpojaykra peaknun (Fes[Fe(CN)g],) cnenaiite
BBIBOJI O KOJIMYECTBE PACTBOPEHHOTO JKE€JI€3a U O BIMAHUM KOHTAaKTa C MEIbIO U
LIMHKOM Ha KOppo3uro keie3a. COCTaBbTE CXEMBbI TaJbBAHUYECKHX 3JIEMEHTOB.
3anumuTe 31EKTPOAHBIE YPABHEHUS PEAKIIUM.

OmnbiT 2. BinsiHe HOHOB XJI0PA HA POLECC KOPPO3UHU ATHOMHHHA

B nBe npoGupku Haneiire mo 2 — 3 M 0,5 M pactBopa CuSO, 1 B KaxAyIO
MIOMECTHUTE 0 00pa3lly aJtOMHUHUEBOMN CTpYyKKH. Kakne n3aMeHeHus MpOU301LUIn B
npobupkax? B onHy M3 mpoOUpPOK BHECHTE KPUCTAUIBI Xjopuaa HaTpus. Yto
HaOmomaere? OObSICHUTE BIMSHUE HOHOB XJOpa Ha IPOIECC KOPPO3HUHU.
Hanummre peakunu KOppo3uH AIFOMUHHUS B KOHTAKTE C MEJIBIO.

OmnbiTt 3. U3y4yeHne 3alIMTHBIX CBOMCTB META/LUIMYECKHUX INOKPBLITHM.
Koppo3ust merana, 3alllMIIEHHOTO MOKPBITUEM, NPOUCXOIUT NPH HaApYLIECHUU
LEJIOCTHOCTH TOKPBITUS (HampuMep, IpH HAaHECEHHH TIyOOKOH LapanuHbl); Npu
’TOM B KOHTAaKTE€ C OKpyXarolmelh cpenol HaxonaTcs oba Merauia: u
3aIMIIAEMBbII, U METAJUT MOKPBITHSI.

B nBe npobupku Haneite mo 4 — 5 M 0,1 M pacTBopa cepHOM KUCIOTHI U
mo 0,5 mun Kj3[Fe(CN)e]. B omHy wu3 npoOHpPOK TMOTPY3UTE IUIACTHHKY
OLIMHKOBAaHHOTO JK€Jie3a, B JIPYTYI0 — IUIACTUHKY JIY)KEHOro jkene3a. B kakoi
NpOOUpKE MOSBISIETCSI CHHEE OKpAIIMBAHHWE, CBUJIETEIbCTBYIOUIEE O MOSBICHUU
nonoB Fe®*? IlpuBenurte ypaBHEHHS PEAKIHil KOPPO3HH OIMHKOBAHHOTO W
Jy’KEHOTO KENe3a.

OnbiT 4. UHruOuropHas 3amuMra MeETAJIa OT KOPPO3UH B KHCJBIX
cpeaax

Ha nBa 4acoBbIX CTEKJIa TOMECTUTE MO rpaHyJie IUHKA U MO HECKOIbKO
kanenb HCI, pasoaBnennoit B cootHomrennu 1 : 1. Korma peakims craHer
MHTEHCUBHOM, Ha OJHO U3 CTEKOJI J00aBbTE HECKOJBKO KPUCTAUIOB YPOTPONMHA.
Yto nHaOmogaere? 3anuIIuTe ypaBHEHHE pPEaKIMU B3aUMOJCHCTBUS ILIMHKA C
KUCIOTOM. B BbIBOJIE OOBICHUTE CYTh WHTMOMTOPHOM 3allUTHl METAJJIOB OT
KOPPO3HH.

Kpurepuu oueHku:

3 Oanna BBICTaBIISIETCS, eciid JabopaTopHas paboTa BHITIOJIHEHA B IMOJTHOM
o0BeMe, ohopmIIeHa COTIIACHO BCeM TPeOOBaHUSM, a CTYACHT MOXKET OTBETUTH Ha
BCC JIOMOJIHUTEIBHBIC BOMPOCHI, MMEET IOJIHOE TMPEACTABICHHE O IMPOJICIaHHBIX
JNENUCTBUSX,

2 Oamma, ecnu yjabopaTopHasi pa00oTa BBINOJIHEHA, HO €CTh 3aMeYaHUs 10
BBITIOJTHCHUIO Pa0OThI WM O(OPMIICHHIO OTYETa, MM €CTh OJMH — JIBa HEJA0YCTA,
HerpyObIe OMMOKH B COJICPKAHUU TP OTBETE HA JOMIOJTHUTEIHHBIC BOTIPOCHT,



1 6ann, ecnu naboparopHasi paboTa BBINOJIHEHA YaCTUYHO, €CTh 3aMEUYaHHs
no OoQOpPMJIICHHIO OT4YeTa, WIM CTYACHT HE MOXET JaTh OTBEThl Ha
JIOTIOJTHUTEIHHBIE BOTIPOCHI;

0 O0ajyioB, €clIM CTYJAEHT HE TOTOB K JiabopaTopHod pabore H,

COOTBCTCTBCHHO, HC NOIYIIICH K €€ BBIITOJIHCHHUIO.

Kpurepuu oueHKH 3HaAaHUH YMEHUH U HABBIKOB IPH TEKYILUeHl NMpoBepKe

|. Oyenka ycmuvix omeemos:

Ot1mertka "OTiu4Ho"

1. Jla" nmOJHBIA U TPAaBUJIBHBIN OTBET HA OCHOBE M3yYEHHBIX TEOPHIA.

2. Marepuai MoHAT U U3y4EeH.

3. Marepuan u3JI0)KeH B OINpPEACICHHON JIOTMYECKOW MOCIE0BaTEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSATEIbHBIMN.

OrmeTka "Xopomo"

1, 2, 3, 4 — amanornuno ormerke "OTin4uHO".

5. Jlomymiensl  2-3  HECYIECTBEHHBIE  OIIMOKU, HCHOPABJICHHBIE IO
TpeOOBAHUIO yUUTEsl, HAOI01aach "IepOX0BATOCTh" B U3JI0KEHUU MaTepHalia.

Ot1meTtka "Y10BIE€TBOPUTENBHO'"

1. YueOHbIli MaTepuan, B OCHOBHOM, H3JIO)KEH TOJHO, HO TMPU HTOM
JOMYIIEHBI 1-2 cyliecTBEHHbIE OMUOKY (HApuUMep, HEYMEHUE TPUMEHSITh 3aKOHBI
U TEOPUH K 0OBSICHEHUIO HOBBIX (DaKTOB).

2. OTBET HETOJHBINA, XOTS U COOTBETCTBYET TpeOyeMoOl TIIyOWHE, MOCTPOSH
HECBSI3HO.

OrMmeTka "HeynoBjieTBopurteibHo"

1. Hesnanne wiM HENMOHMMaHWE OOJBINCH, WM HamOoJiee CYIICCTBEHHOM
4acTH y4eOHOro MaTtepuarna.

2. JlomymieHbl CYIIECTBEHHBIE OIIMOKH, KOTOpPHIE HE MCIPABISIOTCS TOCIE
YTOUHSIIOIIUX BOMPOCOB, MaTeprall U3JI0KEH HECBSZHO.

Il. Oyenxa ymenus pewams 3a0auu:

Ormerka "OTau4yHO"

1. B penienun 1 0ObSICHEHUU HET OLIMOOK.

2. XoJ peleHus: palioOHaIbHbIN.

3. Eciiu HeoOxoaumo, perieHre Npou3BeeHO HECKOJIBKUMU CIIOCOOaMHU.
4. Jlony1iieHbl OMMOKY 110 HEBHUMATEILHOCTH (OTOBOPKH, OMTUCKH).
Ot1mertka "Xopomo"

1. CymiecTBeHHBIX OMIMOOK HET.



2. lonymiensl 1-2 HecyllecTBEHHBIE OIMIMOKM WM HEMOJHOE OOBsICHEHHE,
WM UCTIONb30BaHue 1 crocoba mpu 3aJaHHBIX HECKOJIbKHUX.

OrmeTka "Y10BJIETBOPUTEIBHO"

1. Jonymeno He Oosee OAHOIM CyIIECTBEHHOW OMIMOKH, 3alMCH HETOJHBI,
HETOYHOCTH.

2. Pemenuie BBITIOIHEHO € OIIMOKAaMU B MAaTEMAaTHYECKUX pacyeTax.

Ormerka "HeynoBiieTBopurtebHO"

1. Pemienre ocymiecTBICHO TOJIBKO C TIOMOIIBIO YUUTETIS.

2. JlonyIieHbl CyIIEeCTBEHHbIE OIINOKH.

3. Pemienue u 00bsICHEHUE TIOCTPOCHBI HE BEPHO.

1. OyeHnka nucbMeHHbIX pabom:
Kpurepun Te xe. M3 OLEHOK 3a KaxAblii BONPOC BBIBOAMUTCS CPEIHSS
UTOTOBAs OIICHKA 3a MHUCHbMEHHYIO padoTy.

OOs3aTenbHBIM  YCIOBHEM  OLEHKH  JaOOpaTOpHBIX paloOT  ABISIETCS
BBINIOJIHEHHUE SKCIEPUMEHTAIbHON YaCTH U 3allUTa MUCbMEHHOIO OTYETA.

Kpurepuu BbicTaBjieHNsI OLIEHKHU CTY/I€HTY HA 3a4eTe
10 JUCIUILINHE « XHMHUA»

Baxnbl
. . TpeboBanusi Kk c(h)OpMHUPOBAHHBIM
PEeTHHIOBOM Ouenka 3auera
KOMIIeTeHIIUSIM
OLICHKH

O1eHKa «3a4TE€HOY BBICTABIISETCS CTYAEHTY, €CIIH
OH TIyOOKO M TPOYHO YCBOMJ IPOrpaMMHBIHI
MaTepual, ocIeq0BaTEIbHO, YETKO U JIOTHUECKU
CTPOMHO €ro M3JIaraeT, yMeeT TECHO YBS3bIBATh
TEOPUIO0 C MPAKTUKOH, CBOOOIHO CIIPABISETCS C
100 - 86 324TEHO 3aJja4yaMM, BOIpPOCAaMH M JPYTUMH BHIaMH
MIPUMEHEHUs 3HaHWM, MPUYEM HEe 3aTpyIHSETCS C
OTBETOM  IpU  BHUJIOM3MEHEHUM  3a/JaHUH,
UCTOJNb3yeT B OTBETE MaTepual CIPaBOYHOU
JUTEPATyphl, IPaBUIBHO OOOCHOBBIBAET IPUHATOE
pellleHne, BIaJeeT pa3HOCTOPOHHHUMHM HaBBIKAMU
Y IPUEMaMU BBINOJIHEHUS TPAKTUYECKUX 3a/au.

OneHka «3a4TeHO» BBICTABIISIETCS CTYINEHTY, €CIIU
OH TBEpIO 3HAaeT Marepuajg, TI'paMOTHO U IO
85 -76 3a4YTEHO CyHIeCTBY  M3/araeT  €ro, He  JIOIycKas
CYILECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC,
MIPaBUWJIbHO MPUMEHSIET TEOPETUYECKHE

ITOJIOXKCHU A npu peUICHUN MPAKTUYCCKUX




BOIIPOCOB U 3aJay, BJIAACCT HGOGXOIII/IMLIMI/I
HaBbIKaMU U MIPpUCMaMU UX BBIITIOJTHCHUS

OI_[eHKa «Ba4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIN
OH UMCCT 3HAaHHA TOJBKO OCHOBHOI'O Mar€puaia,
HO HE YCBOMII €ro ,Z[eTaJ'ICfI, J0ITyCKaeT

HETOYHOCTH, HEZ0CTaTOYHO MIpaBUJIbHBIE
75-51 3a4TEHO (hOpMYITUPOBKH, HapyLIEeHUS JIOTUYECKON
M0CJIEI0BATEIbHOCTH B U3JI0KEHUU
POTPaMMHOTO marepuarna, UCTIBITHIBACT
3aTPy[HEHUS] TPH BBIMOJIHEHUH MPAKTHYECKUX
pabor.
OrneHKa «HE3auTeHO» BBICTABISETCS CTYIEHTY,
KOTOPBI  HE 3HAeT 3HAYUTEIBHOM  4acTu
Meree 50 HeAUTCHO IPOTPaAaMMHOTO Marepuara, JIOITyCKaeT
CYIIECTBEHHbIE  OLIMOKH,  HEYBEPEHHO, C
00IbIIMU 3aTpyJHEHUSIMU BBITIOJTHSET

MPaKTUYECKHE PaboThlI.




