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Beenenue

[IpenogaBaTens CTPOUT CBOM Kypc OOydeHHMs, CO37aBasi CLICHAPUN KaXJOTrO 3aHATUS, KO-
TOPBIN BKIIIOYAET M3JIaraeéMblii MaTepuai B BUJIE YCTHON M MUCbMEHHOH peuH, TpaduKoB, aHUMAaIlU-
OHHBIX MOJICTICH, PUCYHKOB, C 00S3aTEIbHBIM BHITIOJTHEHHEM CTY/ICHTAMH TECTOBBIX 3aJ[aHMiA. 3aaa-
4ya KaXXJI0TO 3aHATUSA — CO3/1aTh €IMHOE 00pa30BaTEIbHOE TPOCTPAHCTBO, KOTOPOE MO3BOJISIET aKTHU-
BH3UPOBATh IMO3HABATEIIBHYIO NIEATEILHOCTh CTYJACHTOB. Takas COBOKYIHOCTb MPHUEMOB HE IIpe-
BpallaeT 3aHATHE B MOHOJIOT TPEMNOJaBaTelis, a JAaeT BO3MOXHOCTh MPHUBJICKATh K JUAJIOTY BCEX
CTYJICHTOB OJTHOBpEMEHHO. Ha Ka)kJIoM MpaKTUYECKOM 3aHSATHUU CTYJEHTHI MOJIY4arOT TECTOBOE 3a-
JaHWe, a B Havyayie CJCAYIOUIETr0 MPOBOJAUTCS BXOAHOM KOHTPOJIb. Takas COBOKYIMTHOCTh METOJIOB H
MpueMoB OOy4EHHUsI PUBJIEKACT CTYACHTA K pabd0oTe, YCUIIMBACT UHTEPEC K M3y4aeMOMY MPEAMETY
Y aKTHBU3HPYET CAMOCTOSTEIbHYIO PaboTy.

Ha npaktuueckux 3aHSATHAX MPOBOJMUTCS PEIICHHWE PACUETHBIX 3aJa4 U YIpaXKHEHUH, a
TaKke MpopadoTKa HAauOOJee CIOKHBIX B TEOPETUUECKOM IIJIaHE BOMIPOCOB, BBIMIOJHEHUE MPAKTH-
YECKUX 3a/1a4 B XUMHUUYECKOU 1abopatopun. OOs3aTeIbHBIM SIBIISIETCS PEIICHUE TECTOBOTO 3a/IaHUS
10 IPOWJICHHOH TeME.

[TpakTUKyMBI 110 XUMHH BKJFOUYAIOT B ce0s 9 mabopaTopHbIX padoT.

[Tepen BbIMOTHEHHEM KaXKI0¥ JTab0paTOpHOM pabOTHI CTYACHT CaMOCTOSITEIBHO O(opmITs-
€T OTYET, B KOTOPOM YKa3bIBAIOTCS MeNd PaboThl, X0/1 pabOThI, JAETCS PUCYHOK M OMHMCAHUE yCTa-
HOBKH, TaOJIUIa YUCIICHHBIX PE3yIbTaTOB, BEIYHCICHNN. BO BpeMst ayTUTOPHOTO 3aHATHS CTYJIEHTHI
(DUKCUPYIOT MOJydYEHHBIE PE3YAbTAThI, TPOBOIAT HEOOXOIMMBIE PACUETHI U IETAIOT BHIBO/IBI.

Ha xadenpe reoskonorun M MpUPOJIOTIONH30BaHKS B JaOOpaTOpHBIE PabOTHI BBEICHBI
AJIEMEHTHI, TMOBBIIIAIONINE WHTEPEC CTYJAEHTOB K HUM W WX TMO3HABATEIbHYIO aKTHBHOCTH. Hampu-
Mep, B paboTte "CKOpoCcTh XUMHUYECKON peakiny'" MOMHUMO Kaue€CTBEHHBIX 3aBUCHMOCTEH CKOPOCTH
peakiuu OT KOHLIEHTpAIlUU PEareHToOB U TeMIepaTypbl, CTYJEHTbl Pe3yabTaThl SIKCIIEPUMEHTa 00-
pabaThIBaIOT KOJIMYECTBEHHO M BBIYMCIIAIOT SHEPTUI0 aKTUBAIIMM M KUHETHUUYECKUN MOPSIOK peak-
nuy. XUMUYECKUH aHaliu3 CTYACHTHbl HAUMHAIOT WM3Yy4aTb, BBIMIOJIHAS KaueCTBEHHBIC pPEeakiUu Ha
pa3IMyYHbIe KATHOHBI M aHUOHBI BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB. {715 MOBBINIEHUS TO3HABATEN b-
HOM aKTHUBHOCTHU CTYACHTOB U MPHUOOPETEHUSI MU MEPBUYHBIX HABBIKOB HAYYHOTO UCCIIEIOBAHUS, B
KJlaccuueckue jabopaTopHble pabOThl BBEICHBI AJIEMEHThl HAYYHOIO HccienoBaHus. Hampumep,
CaMOCTOSITENIBHO MOJ00paTh PEaKTUBBI ISl MPOBEACHUS TOM WM MHOW peakiuu, OObSICHUTDH IPO-
TEKaHHUE OJIHOM peakIuy, a He APYroi, Ha MepBbId B3I NOJ00HON peakiuy, Mpeacka3arh mpak-
TUYECKOE 3HAUYEHUE TON WJIM UHOM peaKkiuu, COPOBOXKIAIOICICS HEOOBIYHBIM APPEKTOM, U T.JI.

Bo Bpems nmabGopaTOpHBIX 3aHATHN KaXKAbIH CTyIEHT "chaeT" mpenojaBaTei0 WHIUBHIY-
albHbIC 3aJJaHKsI B BUJIE PELLICHUS 3a/a4 MO TEKyIlel TeMe.

1. Mecro mucuuniaunbl B crpykrype OIIOII BO

JuctuiuimHa « UAPOXMMHUYECKHE METOBI B T€OIKOJIOTHU» BXOJUT B MOJIYJIb JTUCIHMILIHH
«Mertobl reorpaduueckux ucciaeaoBaHui» mo HarpasieHnto moarotoBku 05.03.02 «I'eorpadusy»
U BKIIIOYAET B ceOsl MPAaKTUYECKUE MCCIICAOBaHUS 10 OOIICH XUMHHM PAacCCYMTAH Ha JIBa CEMECTpa.
[IporpaMMHBIil MaTepuan JaeTcsl Ha JEKIUAX XUMHUH, CEMUHApax, |, caMoe riIaBHoe, MpopadaThiBa-
€TCsl B X0/Ie CAaMOCTOSITENIbHON paboThl. OT TOTO, HACKOJBKO CTYACHT CyMEET MPAaBHIBHO MOATOTO-
BUTBHCA K JIEKIUSAM, CEMUHApaM U APYTUM 3aHATHIM, Oy/leT 3aBUCETh UTOTOBBIN pe3ynbTaT. Crneny-
€T IIOMHUTb, YTO 3HAHUS XUMHH OyTyT MOJIE3HBI Kak B yueOe, Tak U B Oymyiieit padoTe.

N3ydeHne TUCIUTUIMHBI OCHOBBIBAETCS HAa 3HAHUSX, HABBIKAX U YMEHUSX, MPUOOPETECHHBIX
B pe3y/bTaTe OCBOCHHUS XUMUU, PU3UKU M MAaTEMATUKHU B CpeJHEH IIKOJe. YCIEeIHOMY OCBOCHHIO
JTUCIUIUTMHBI COMyTCTBYET MapajuiebHOEe U3ydeHHe (PU3MKM M MAaTEeMaTHKU Kak 0a30BBIX ecTe-
CTBEHHOHAYUYHBIX JUCIHUILINH.

OcHoBHasl 1eJIb Kypca — O3HAKOMHTH CTYJICHTOB C TJABHBIMH TOJIOKEHUSIMU XUMUYe-
CKUX HCCIIeIOBAaHUMN ISl TIOMYyYEHHS] ONTUMATBHON MH(POPMAIIUU O COCTOSTHUM OKPYXAroIIe cpe-
JIbl 1 METOJIOB MCCTIEIOBAHUS B 001aCTH XUMUHU.

3agaumn u3yveHusi JUCHUILINHBI:



1. Jarte mpencraBieHre 00 OCHOBAaX CTPOCHHUS aTOMa, MPUYMHAX 0Opa30BaHMUS MOJIEKYJ, CY-
LECTBOBAHMS BEILECTB B PA3JIMYHbBIX COCTOSHUSAX.

2. Tlo3HAaKOMHUTH CTYAEHTOB CO CTPOCHHEM U IpeJICKa3aTeIbHBIMUA BO3MOKHOCTIMH [lepuonn-
yeckoil Tabnuiel Meneneena

3. Ilo3HAaKOMHUTBH CTYIEHTOB C JUMAarpaMMaMH COCTOSIHHS BEIIECTB W TEPMOJWHAMHYECKUMH
¢bynkuusmMu. HayduTs omnpenensTts TepMOJMHAMHUYECKYI0 BO3MOXHOCTH NMPOTEKAHUS pas-
JMYHBIX XUMHUYECKUX MTPOLIECCOB.

4. lloka3aTh BIMSHUE XUMHUYECKON KHWHETHKH, MEXaHHW3MOB XMMHUYECKHX pEaKUuil, IpUCyT-
CTBHsI KaTaJIM3aTOPOB HA CKOPOCTH B3aUMOJECHCTBUS BEILIECTB.

5. Jlatpe mpencrtaBieHne 00 OCHOBHBIX (pOpMax CYIIECTBOBAHHS BEIIECTB, METO/AX MX H3yYe-
HUSL.

6. Iloka3aTh MPaKTHYECKYIO BKHOCTh M3YYCHHS PEAKIMi B BOJHOHN (a3e, BIUSHUS KOHICH-
Tpalyy MOHOB BOJIOPOJa HA PABHOBECHBIE MTPOIIECCHI.

7. IlpuBUTbH CTyJ€HTaM OCHOBHBIE HABBIKU paOOThl B XMMHUECKOH J1ab0opaToOpuu.

2. BxoaHble TpeOOBaHMSA JIs1 OCBOCHUS THCIIHMIHHBI

JIJis U3y4eHHs TUCIUTUTMHBI HEOOXOMMBI 3HAHUS, ITOJYICHHBIE 00yJaloNIUMUCS B CpeJI-
Hel 001eo0pa3oBaTeIbHOM IIKOJIE, B YACTHOCTH, OHU JIOJDKHBI UMETh 00IIIee TIpeICTaBIeHne B 00-
JacTH OOMIeH W HEOPraHWYEeCKOW XUMUH U MPOCITYIIAHHBIX JCKIIUN 110 XUMUH, a TakkKe GU3UKA U
BbICIIEe MmaTeMaTuku. OcBanBaeTcs Ha 1 U 2 Kypcax Kypce.

3. Pe3yabTarhl 00y4eHUsI 0 JUCHHUIIHHE, COOTHECEHHBIE ¢ TPeOyeMbIMH KOMIIETEH N SIMH
BbINIYyCKHUKOB

s yenewino2o oceoerus OUCYUNIURbL CHIYOEHI Q0JIHCEH

3Hamb:

- BaXHEUIIINE XMMUYECKUE MOHATHUA: BEIIECTBO, XMMUYECKUN 3JIEMEHT, aTOM, MOJICKYJa,
OTHOCHUTEJIbHBIE ATOMHASI U MOJICKYJIAPHAs MAacChl, HOH, aJUIOTPOTHUSA, HU30TOIbI, XAMUYECKas CBS3b,
AIEKTPOOTPULIATEIIBHOCTh, BAJIEHTHOCTh, CTENEHb OKUCIICHHS, MOJb, MOJISIpHAs Macca, MOJISIp-
HBIH 00bEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUSI, PACTBOPBI, JJICKTPOIHT U
HE3JICKTPOJIUT, SJICKTPOJIUTHYECKAS AUCCOIMALINS, OKHCIUTENIb U BOCCTAHOBUTEIb, OKHUCJICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3((EKT peakiuu, CKOPOCTh XUMHUYECKOHW PEaKIuu, KaTajlu3, XHMHY e-
CKO€ paBHOBECHUE;

- OCHOBHBIC 3aKOHBl XUMHUHU COXPAaHEHMS MAacChl BEIIECTB, MMOCTOSHCTBA cocTaBa, [lepuo-
JMYECKUM 3aKOH,;

- OCHOBHBIE TEOPUH XUMHUU: XUMHUYECKOU CBSI3H, MEKTPOJIUTHIECKON TUCCOLUAINY;

- Ba)KHEWIIIME BEIIECTBA M MaTE€pUaJIbl: OCHOBHBIE METAJUIbI M CILIABbI, CEpPHAsi, COJIsTHAsA,
a30THas M YKCYCHasl KUCIIOTHI; II€JI0YH, aMMHAK, MUHEpaJIbHbIE YA0OpeHUs, METaH.

ymemov:

- BBIOMpaTh U NMPHUMEHATH B NMPOGECCHOHATBHOW JCSITCIIBHOCTH IKCIIEPUMEHTAIbHBIC U pac-
YETHO-TEOPETUYECKUE METOIbI UCCIIEIOBAHUS,

- Ha3bIBaTh HEOPraHMYECKUE BEIECTBA MO «TPUBUAIBHOI» WIIM MEKIyHApOJAHOW HOMEHKIIA-
TYp€; ONPENENATh: BAJICHTHOCTb M CTENEHb OKUCIEHUS] XUMHYECKUX 3JIEMEHTOB, THI XUMUYECKOU
CBSI3U B COCAMHEHUSIX, 3apsAJl MOHA, XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEOU-
HEHUM, OKUCTIUTENb U BOCCTAHOBUTENb; XapaKTEPU30BATh: AIIEMEHTHI MaJbIX NIEPUOAOB 0 UX MO-
noxenuto B [lepunonnyeckoii cucreme J[.M. MenneneeBa; o01ire XMMUIECKHE CBOWCTBAa METAJLJIOB,
HEMETAIIJIOB, OCHOBHBIX KJIACCOB HEOPraHMUECKUX COEAMHEHUM;

- OOBSCHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS, MPHUPOJy XUMHUYE-
CKOM CBsI3M (MOHHOMW, KOBaJCHTHOW, METAITUYECKOH), 3aBUCUMOCTh CKOPOCTH XUMUYECKOU peak-
[IUU U TIOJIOKEHUSI XUMUYECKOTO PABHOBECHSI OT Pa3IMUHbIX (PAKTOPOB:

- BBITIOJTHATh XUMUYECKUN 3KCHEPUMEHT MO PACMO3HABAHUIO BAKHEHUIINX HEOPTraHUYECKHX
BEIIIECTB;




- MIPOBOJUTH CAMOCTOSITENILHBIA MOUCK XUMHUYECKOW HH(OpPMAIMK C WCIOIH30BAHHEM pa3-
JUYHBIX UCTOYHUKOB (HAYYHO-TIOMYNISPHBIX H3IaHHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
Internet); uCOIB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHH JJIsi 00pa0OTKU | Mepelaul XUMUYECKOW UH-
(dbopManuy 1 ee IPeICTABICHUS B PA3IMYHBIX (OpMax; MPOBOIUTh KPUTHUCCKUN aHAIH3 JOCTOBEP-
HOCTH XMMHUYECKOW MH(POPMAITUH, TOCTYIAIOIICH U3 pa3HBIX HCTOYHUKOB.

enaoemu:
- HaBBIKAMH TIOMCKA (B TOM YHUCIIE C MCIIOJIb30BaHUEM MH(POPMAIMOHHBIX CUCTEM U 0a3 JaH-
HBIX) ¥ KPUTHYCCKOTO aHaIM3a HHPOPMAIUH 110 TEMATHUKE ITPOBOUMBIX HCCIICTIOBAHNH ;
- HaBBIKaMU TIPEJICTABJICHUS U TIPOABMKCHHSI PE3yIbTATOB HHTEIUICKTYAJIbHOHN IESATEIIbHOCTH;
- MOAX0JIaMU K OOBSCHEHUIO XHMHYCCKHUX SBJICHUH, IPOUCXOISIINX B MPUPOJE, ObITY U HA
MIPOU3BOJICTBE;
- METO/JaMH OTIPEJICIICHUs] BO3MOXXHOCTH MPOTEKAHNUS XUMHUYECKHX MPEBPALICHUIN B pa3iny-
HBIX YCJIOBUSX U OIICHKH UX TTOCIICICTBUN;
— criocobamMu 0€30MacHOr0 OOpalleHus] C TOPIOYMMHU U TOKCHYHBIMH BEIIECTBaMHU, Jabopa-
TOPHBIM 000pYJOBaHHEM;
METOJaMH TPUTOTOBIICHHUS PACTBOPOB 33aJaHHON KOHIICHTPAIIHH.

4. ®opmar 00yuyeHHUsI: KOHTAKTHBINA
5. O0beM IMCUUTITHHBI

OO0BbeM IUCIUILINHBI COCTABISAET 2 3.€., B TOM 4uncie 36 akaJeMUYecKHX Jaca, OTBEJICHHBIX Ha KOH-
TaKTHYI0 pabOTy 0OydJaroImuXcsl C IMpernojaBareieM (ayIuTopHas Harpyska), 36 akaJIeMHIeCKUX
yaca Ha CaMOCTOSTEIILHYIO Pab0oTy 00yJaromuxcs

6. ConepkaHue TMCUMILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jejaM) ¢ YKa3aHHeM OT-
Be/IECHHOI'0 HA HUX KOJMYeCcTBA aKaJeMHYeCKHUX YaCOB U BUAbI YUeOHbIX 3aHATHI

6.1.CTpyKTypa THCHUILUIMHBI 10 TeMaM (pa3jiejiaM) ¢ yKa3aHHeM OTBeIeHHOT0 Ha HUX
KOJIMYeCTBA AKAJeMHUYEeCKUX YACOB M BU/bI YUeOHbIX 3aHATHI

Hammenosanue u xpat- | Bcero B ToMm uncne
KO€ coleprKaHue pase- (qaCH)

JIOB M TEM JTHUCITUILINHEI,
dopma IpOMEXYTOU-
HOH aTTeCTaIlH I10
JUCLUIUINHE

KonrakTHas padora
(pabota BO B3aMMOIICHCTBUH C TIpe-
To1aBaTesIeM)

Buiel KOHTaKTHOM pabOTHI, Yachl

CamocrosTensHast pabora 00y-
YaFOIIerocs, 4achl

3aHATHS TEK-
LIUOHHOTO TH-
ma

3aHATHS cEMU-
HApCKOTO THUIIA

Bcero

Bsenenue. Texauka
0€30I1aCHOCTH.
Crexunomerpusl.

Onpeoenenue monap-

HOU MACCbl Memaiid

10

2

6

PactBopsl. Turposa-

Hue. [Ipuecomoénenue

Pacmeopos 3a0aHHOU
KOHYeHmpayuu

13

Ornpenenenue KOH-
[EHTPAILUI PACTBOPOB
METO/I0M KHCJIOTHO-
OCHOBHOTO THTPOBa-

13




HUA

Kunernka xumMude-
CKHX pEaKLuH. - .
Onpenenenue sHEp-
TUU aKTUBAIUU PEaK-
LMY OKUCJICHUS HO-
A Kaausi IePOKCHU-
JIOM BOJIOPO/JIa B KHC-
JIOW cpene.
HccnegoBanne KuHe-
TUKHU PEAKIIUU OKUC-
JICHUS MOJUJIa KaJus
MEPOKCUJIOM BOJIOPO-
Jla B KUCJION cpefie

12

OKHCITUTEIIHHO-
BOCCTaHOBHUTEILHEIE
peakuuu. OKHUCIH-
TEJIHLHO-
BOCCTaHOBHUTEILHEIE
CBOMCTBA pa3IMYHbBIX
BEIIECTB.

12

pH. Bydepnsie pac-
TBOPBI

12

KommnekcHrle coenu-
Henus. [lonyuenne
KOMIUIEKCHBIX COEIH-
HEHUH NEePEX0IHbIX
METAJIJIOB U MCCIIENO-
BaHHE MX YCTOWYUBO-
CTH.

12

CaolicTBa Majopac-

TBOPHUMBIX COEIUHE-

Huil. PactBopumocTs
docdaros

12

IIpomeskyTouHas at-
TecTalus

3aueTr

HTroro

108

26

54

80

30




6.2. Conep:xkaHue pa3aejioB THCIUNIUHBI

Homep HanMeHoBaHMe TeMBbI U CO/IEPKAHUE 3AHATHS Koa
3aHs- - BO
THS ya-

COB
1 1. OnpenesieHue MOJIEKYJISIPHOI MacChl MeTaJLIa 6

Crexnomerpus.

CrexuomeTpust — paszien XUMHH, 3aHUMAONIUIC N3ydeHHEM KOJIHYe-
CTBEHHOTO COCTaBa BEIIECTB M OTHOCUTEILHBIX KOJMYECTB, B KOTOPHIX BEIIECTBA
B3aMMO/ICHCTBYIOT JIpYT ¢ ApyroM. CTeXHOMETpUYECKUEe MCCIIEeIOBAaHUS KOJINYe-
CTBEHHOTO COCTaBa BEIIECTBA MO3BOJISIOT YCTAHOBUTH €r0 XMMHUYECKYIO (HOpMY-
Ty, a M3y4eHHE KOJMYECTBEHHBIX OTHOIICHWI MEXIy peardpyroluMHu Belle-
CTBAaMH — XHMHYECKOe ypaBHeHHE peakuuu. COOTHOUICHHS, B KOTOPHIX BCTY-
MAIOT B PEAKIMIO BEIIECTBA, HA3BIBAIOTCS CTEXMOMETpHUECKUMH. OTMETHM, YTO
ypaBHEHHE XUMHUYECKOM peaklny, KaK MpaBHIIO, HE MOKA3bIBAET €€ MEXaHU3Ma,
T. €. pEalbHON MOCJIEAOBATEIBHOCTH MPEBPAIICHUH aTOMOB M MOJIEKYN B IIPO-
1ecce XMMUYECKOTO MPEBPAIICHHS], @ TOJIBKO OTPAKAET 3aKOH COXPAHEHUSI MACCHI
(TouHee, UMCIIa AaTOMOB HJIEMEHTOB).

Bomnpocsl mo Teme

1) Yto Takoe aTroMHas Macca, MOJISIpHasl Macca, MOPSAKOBBIN HOMEP U MacCOBOE
YHUCIIO deMeHTa?

2) B kakux equHUIIaX U3MEpsETCS aTOMHas Macca?

3) CkoyIbKO MOJIEKYJ coaepkuTcs B 1 Mosb Bosopoaa? CKOJIBKO aTOMOB COJIep-
)utcs B 1 Mosib Bogopoaa?

4) Yemy paBHa Macca 1 atoma cepbl?

5) Kaxkoit 00beM 3aHrMaeT 1 MOJIb aTOMOB BOJIOPO/IA MPH H.Y.?

Pa6ora 1. Onpenesienne MOJISIPHOI Macchl MeTaLJIa

Henabro Hacrosiei paboThl ABJISETCS OMpPEEIEHUE MOJISIPHOM Macchl MeTalia
10 KOJIMYECTBY BOJIOPO/Ia, BBITECHSEMOIO M3BECTHOM HAaBECKOM MeTaljia U3 KHcC-
JIOTHI, B3ATOM B U30BITKE.

Bonpocsl n 3aganus:

1) ToacraBnsisi pa3NUYHbIC YUCICHHBIE 3HAYEHUS BaJICHTHOCTU N B YpaBHEHHE,
paccuuTaiiTe BO3MOKHBIE aTOMHBIE MaCChl HCCIIENyeMOro MeTasuia mo Gopmyie
Y 3aHECUTE PEe3yJIbTAThl B TAOJIHILY.

2) Ha ocHOoBaHUM MOJTYYEHHBIX PE3yAbTATOB OMPEICIUTE METAIL.

3) Beluucnure BeIMYMHY OTHOCHUTEIHHOM OLIMOKH MMOJYYEHHOTO 3HAYCHHUS
aTOMHOM Macchl MeTalljla [0 CPABHEHUIO C TAOIMYHON BEIMYHHOM.

4) Tlouemy, mpH U3MepeHUU O0ObEeMa BBIACTUBIIETOCS BOJIOpPOJAa, HEO0OXOIUMO
COBIa/ICHUE YPOBHEH BOJIBI B OIOPETKE U B YPAaBHUTEIBHOM cocyie?

5) Tlpu xakom naBneHuu (OOJBIIEM WM MEHBIIEM IO CPaBHEHUIO ¢ aTMochep-
HBIM) HaXOJWUTCS BOJOPOJ B MpHOOpPE A OMpPEeNIeHUs aTOMHOM Macchl, eCiH
YpOBEHB BOJIbl B YPAaBHUTEIHLHOM COCYy/Ie OY/JeT: a) BhIIIE YPOBHS BOBI B OIOpET-
Ke; 0) HIbKe YpOBHS BOJIbI B OIOpETKE; B) HA OJJHOM YPOBHE C YPOBHEM BOJIBI B
Oropetke?

Yro p015K€H NPEACTABUTD CTYACHT NpenmoaaBaTe/JIr0 1Jjsd caiavuu paﬁoTLI

1. Pacuernl




a) 00beMa COJITHOM KUCIIOTHI (TUAPOKCHIA KaJusl), HEOOXOIUMOM IS OTIBITA;
0) KOJMYeCTBA BBIICTHBIIETOCS BOJOPO/IA;

B) aTOMHOM MaccChl MeTaJLja.

2. 3amonHennble Ta0munbl 1.2 u 1.3.

3. BBIBOJIBI O TOM, KaKOi MeTauT ObLIT HCIIOIh30BaH B paboTe.

4. Pacyer 0THOCHUTENBHON OUIMOKH OIPEIeTICHNs MOJISIPHOM Macchl MeTalia

2. PactBopsl. TuTpoBanme.

PacTtBopoM Ha3bIBaeTcss MHOIOKOMIIOHEHTHas TOMOTEHHas CHUCTEMa.
KoHuenTpauus pactBopa — OTHOCHTEIBHOE COJEpKAHUE JTaHHOTO KOMIIOHEHTa
B cucrteMe. HaumOosiee pacrnpocTpaHEHHBIMU CIOCOOAMU BBIPAKEHUS KOHIICH-
TpaLMHU SIBJISIOTCSA: MAacCOBasi JA0JISI, MOJIAPHOCTh, MOJISUIBHOCTh M TUTP PacTBOpa.
Bonpocsl no Teme:

1) Kakue crmocoObl BEIpaKEHHS KOHIIEHTPAIMH pacTBOpa CYIIECTBYIOT?
2) Uro Takoe TuTp pactBopa? Uem OH OTIIMYAETCS OT INIOTHOCTH?
3) B xakux equHMIIAX BBIPA)KAETCsl MaccoBasi A0JIsI, MOJISIpHAsl, MOJISUIbHAsL KOH-
LIEHTPALUK pacTBOpa, TUTP?
4) Jlnst yero mpuMeEHSIETCS METO] KUCIOTHO-OCHOBHOTO TUTPOBAHUsA?
5) Kakue BemiecTBa Heib3s HCHOJB30BaTh Ui MPUTOTOBIEHUS CTaHAAPTHBIX
PacTBOPOB B KHCIOTHO-OCHOBHOM TUTpoBaHuu? [louemy?
6) Hanmmmmre ypaBHEHHE peaKIIUU CUIILHOM KHUCIOTHI C COJIBIO CJIa00# KUCIIOTHI B
MOJIEKYJISIPHOM, MOHHOM U COKpAaIlleHHOM HOHOM BHJIE.
7) Uto Takoe »eCTKOCTh BOAbI? B Kakux eMHUIIAX OHA BBEIpaKaeTCs?
Pab6ora 2. [IpuroroB/ieHue pacTBOPOB 321aHHOI KOHLIIEHTPALMHT

Hean padotsl: [lanHas paboTa MO3BOJSET 03HAKOMUTHCS C PA3IMYHBIMU Me-
TOJaMU IPUTOTOBJIEHHS PACTBOPOB 33JaHHON KOHIIEHTPALINH.

PactBOpEI OnpenesieHHOM KOHIIEHTPALUU TOTOBST CAEAYIOIUMHA METOIaMH:

1) u3 dpukcanaios;

2) pacTBOPEHHMEM H3BECTHOW MacChl TBEPAOrO BEIIECTBA B OMPEIEICHHOM
Macce Hin 00beMe pacTBOPUTEISI UM PacTBOPA;

3) paszbaBiieHHEM KOHIIEHTPHUPOBAHHBIX PACTBOPOB.

®dukcaHan (cTaHIapT-TUTP, NEPBUYUHBIN CTAHAAPT) — TOUHO ONpEeNIEHHOE KO-
JUYECTBO BellecTBa (TBEPAOE WM PACTBOP), COJEpIKAIIEecs B aMIlysie U Ipej-
Ha3HA4€HHOE I MPUTrOTOBJICHHMS PACTBOPA OINPENCICHHOW KOHLEHTpAlUu.
@dukcaHalIbl UCHOJB3YIOT JJIsi OBICTPOrO MPUTOTOBJIEHUS PACTBOPOB C 3apaHee
M3BECTHOM KOHUEHTpauuei. VMcnosnp3oBaHue Apyrux METOAMK TaKOHM TOYHOCTH
HE /JaeT, TaK Kak OOJBIIMHCTBO BEIIECTB, U3 KOTOPBIX TOTOBST PAacTBOPHI,
TPYAHO MOJIYYUTh XUMHUECKU yucThiMU. Hampumep, cepuas kucnora HoSO4 Bee-
raa couepkut Boay, ruapokcun Hatpuss NaOH — rurpockonuueckyro Boay U
HekoTopoe konnuectBoNa,CO3 Benencraue nornomeHuss CO2 U3 BO3ayxa U T. 1.

Padora 3. OnpenesieHHe KOHUEHTPAUMHA PacTBOPOB METOAOM KHMCJIOTHO-
OCHOBHOI'O THTPOBAHUS

Heas padorsl. B HacTosmeil paboTe npeiaraeTcss METOAOM KUCIIOT-
HO-OCHOBHOI'O THUTPOBAHUS OIPENEIUTh TOYHBIE KOHLEHTPALMU MPUTOTOBIICH-
HBIX B npenplayment padore 0,1 M pactBopoB NaOH, H2SO4 u HCl .
Bonpocsl 1 3aganus
1) Hanumure ypaBHeHHE peakMy KUCIOTHO-OCHOBHOTO TUTPOBAHHS.
2) Paccunraiite MoJsipHyto KoHIeHTpauuto pactBopa HCl u 3aHecute pe3ynbTa-
THI B TAOJIHILY.
3) CootBercTBYeT 11 KoHIeHTpanus pactBopa HCI, mpurotosnenHoro u3 ¢uk-
caHana, 3agaHHoMy 3HaueHuto 0,1. PaccumraliTe mOrpemHOCTh MPUTOTOBIICHUS
pactBopa HCL
4) PaccunTaiite TUTP COJIIHOM KUCIIOTHI.




9) Paccuuraiite MoJisipHyt0 KoHIeHTpauuio pactBopa NaOH u 3anecute pe3yib-
TaThI B TAOIUILY.
6) PaccuuTaiiTe morpemHocTs npurotosieHus pactBopa NaOH wu3 kpucramiu-
gyecKoro BemecTBa. OObACHUTE IPUYHHBI €€ BOSHUKHOBEHHS.
7) PaccumuTraiite MosisipHyto KoHIIeHTparuio pactBopa HoSO4 1 3anecute pe3yib-
TaThI B TAOJUILY.
8) Paccumraiite morpemHocTs mpurotoBicHus pactBopa HpSOs.  OOwsicHuTE
MPUYUHBI €€ BO3SHUKHOBECHHUSI.

YTo 10JI2KeH NPeAoCTABUTH CTY/ICHT NPenoJaBaTeJiio AJ1s c1auu padoThl
1. YpaBHEHHUs peakIuii KUCIOTHO-OCHOBHOTO TUTPOBAHUS.
2. 3amojHCHHBIC TAOIHIIBL.
3. Pacuerbl MOJSIPHBIX KOHIIEHTPALUI U TUTPOB UCCIIEAYEMBIX PACTBOPOB.
4. Pemenue 3ama4 U3 pazjaena.

3. KuHeTHKa XUMHYECKUX PeaKI[uii.

B 3amaun XxuMuyeckoil KMHETHKH BXOJHUT MCCIEIOBAaHUE CKOPOCTEH U
MEXaHHU3MOB peaklMidl. Pe3ynbTaTom 3THX HCClieJOBaHU SIBIISIETCS ONPEeIIEHNE
MOPsI/IKA, KOHCTAHThI CKOPOCTH U SHEPTUH aKTUBALIMM PEaKIUH, a TaKXKe 4ucia v
XapakTepa MpOMEKYTOUHBIX POJTYKTOB.

Bomnpocsl o Teme:

1) [aiiTe onpeneneHue cpeHell 1 HCTUHHON CKOPOCTH XMMHUYECKOTO Ipolecca.
2) Kakue akropsl BIMSIOT Ha CKOPOCTh XUMUYeckoi peakuuu? Kpatko oxa-
PaKTEPUBYHUTE POJIb KAXKIOTO U3 HUX.

3) Yto Ha3bIBaeTCs KWHETHYECKUM YpPAaBHEHUEM XHUMHUYECKOM peakiuu?

4) UYTto Takoe MopsIIOK peaKinm?

5) Yro Takoe KOHCTAaHTa CKOPOCTH PEaKIIUH?

6) JlaiiTe onpezenieHre SHEPTHH aKTUBAIIMN XUMUUYECKOU PEaKIIHH.

7) Kak omnpenenuth MOPSIOK PEAKIMK MO0 OJHOMY W3 PEarupyroIuX BEIIeCTB?
Kaxkue nomymieHus 1jist 3Toro He0OX0AMMO ClienaTh?

8) Uro takoe xaranu3? Kakue BuIbI KaTanm3a CymiecTBy0T? B uem mpuHIumn
JIEMCTBUA KaTajauzaTopa?

Pabora 4. UccienoBanue KHHETUKHU PeaKIUU OKMCJIEHUS MOIMIA KAJIHS Te-
POKCHIOM BOJOPO/Ia B KHCJIOH cpejie.

eab paboThI:

B HacTosmieit paboTe n3ydaeTcst 3aBUCHMOCTh CKOPOCTH PEaKIUs OKUCICHUS HO-

IMIia Kajausl MEPOKCUIOM BOJOPOJa B KHCIOH cpelie OT KOHIEHTPAIMUA HOIUI-

MOHA ¥ TEMIIEPATYPHI.

Bomnpoce! 1 3ananus:

1) HanuiuTe ypaBHEHHE pPEaKIUU B3aMMOJCHCTBUS MOIU/IA KallUs C MEPOKCH-

JIOM BOJIOPO/JIa B MOJICKYJISIPHOM M COKPAIIEHHOM HOHHHOM BHJIC.

2) OOBsicCHUTE, JUIS YeTO B PEaKIIMOHHYIO CMECh BBOJUTCS THOCY/Ib(AT HATPUS?

3) Ha ocHoBe manHbIx Tabaumbl 4.4. moctpoiite rpaduk B KoopauHarax Inr — In I°

C mpu MOCTOSIHHO TeMIiepartype.

4) Onpenenute 1o rpaduKy MOPSAOK peakluu 1Mo uoaua-uoHy. ComocraBbTe

MOJIYUEHHYIO BEIMYMHY TOPAIKA PEaKIHH CO CTEXHMOMETPHUECKUM KOA(hUIIU-

€HTOM IpH HOHE | B ypaBHEHUU peaKIIUU.

Y10 10/I2KeH NMPeICTABUTH CTY/ACHT NMPenoJaBaTeso AJs ¢Aa4u padoThi:
1. 3amonHeHHbIE TAOIHUIIBL.
2. I'paduku B KOOpAMHATAX

InF —=InC _ ulnr— m
g 'k
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3. Pacdersl mopsiaKa U SHEPTUU aKTUBAIIUU PEAKIUU OKUCIICHUS MOIUA Kaus
MEPOKCUIOM BOJIOPOJIa B KHCJIOW cpene. Pe3ynprarsl BCeX pacueToOB JOJDKHBI
OBITh IPUBEJICHBI HA TPapUKaX.
4. OKHCITUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OxkucnurenbHO-BOCcCcTaHOBUTENBbHBIE peakuiun (OBP) — 310 peakuuu,
P TIPOTEKAHUU KOTOPBIX MPOUCXOIUT U3MCHEHUE CTCTICHH OKHCIICHUS XHUMHY e-
CKHX DJIEMEHTOB, BXOJSIIIIUX B COCTAB PEarupyrolInX BEIIECTB.
Bonpocsl o Teme:
1) VYxkaxwure crernenu okucieHus snementoB B HNO;,, HCIO, Cr,03, HySO,,
K,>Cr,07, NaBr, KIO3, Na,SOs.
2) Vxkaxwure, Kakue MpOLEcChl IPEACTABISIIOT cO00Il OKUCIIEHHE, a KaKHE BOC-
CTaHOBJICHHE:
S — S04°, S—S8*, 2H'-H, V¥—VO03%, Brp—2Br, NHi— N,
NO,—NO,-, Fe**—Fe3+, S03"—S, [,—I03, F,—2F , Sn—Sn*, CIO
—ClO3-, MnOs — MnO4*
3) YkaxwuTe B BBIIIETIEPEUYHCICHHBIX MPOIECCaX OKUCINUTEIN U BOCCTAHOBUTEIIH.

Pabora 5. OKuCINTEIBbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA pa3jiny-
HBIX BelleCTB.

Heab padorel | Hanmuuue y BEmEeCTB OKUCIUTENBHBIX CBOMCTB MOMHO
JI0Ka3aTh, €CJIM OHHM BCTYIMAIOT BO B3aUMO/ICHCTBHUE C THITUYHBIMH BOCCTAHOBUTE-
JSIMH, HampuMep ¢ HOAuI-WoHOM W nudenmramuHoM. [lpu B3ammopaeicTBumn
BEIIECTB C THIMHYHBIMU OKHCIUTEISIMH, HAlpUMeEp, TIEpMaHTaHaT- U JTUXpOMAaT-
MOHAMH ONPEEINIAIOTCS BOCCTAHOBUTENIbHBIE CBOICTBA.

Bonpocsl 1 3a1aHus

1) Onmmurte HaGMIOgaEMOE.

2) Ha ocHoBaHMHM pe3yiabTaTOB HAOJIIOJACHUN HAMUIIUTE OKHCIUTEIHBHO-
BOCCTAHOBHUTEJIbHBIE PEAKINH, M0JA00paB KOAIPDHUIIUECHTH B HUX METOJIOM 3JIEK-
TPOHHO-UOHHOTO OaJlaHca.

3) OTMeThTe Cpeay MCCIECIYEeMbIX BEIIECTBa, CIIOCOOHBIC MPOSBISATH CBOHCTBA
OKHUCJIUTENS MPU B3aUMOICUCTBUU C MOTUAOM Kajusl.

4) OTtMmeThTe Cper UCCIETYyEeMbIX BEIIEeCTBA, CIIOCOOHBIE MPOSBIATH CBOICTBA
OKHUCJIMTENS MPU B3aUMOACUCTBHUH C JUPEHUIAMUHOM.

YTo 10/12KeH NPeACTABUTH CTYAEHT MPenoiaBaTeio sl cauu paboThl:

1. Onucanust HaOJIIOICHUN B BBITIOJHEHHBIX OTIBITAX U MOSICHEHUS K HUM.

2. OTBeTHI HA BOMPOCHI K OIBITAM.

3. 3anojHeHHyo TabnuILy.

4. VYpaBHeHus peakuuii (mpu moadope Kod3hGUIUEHTOB B OKUCIUTEIHLHO—
BOCCTAaHOBUTEJIBHBIX PEAKUHUAX JOKEH OBITh MCIOJIb30BAaH METOJ AJIEKTPOHHO—
HMOHHOTO OaJiaHca).

3apaum:
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1) YEKaKHTE B HHAKENPHBEIEHHBIX PEAKLHAX OKHCIHTENL H BOCCTAHOBHTE b,
Al+ KClO4 + H2804 — KC1 + Al(SO4)3 + H20
HCl+ HNO; = Cl; + NO + H,O
Na;S + Br; —» 5+ NaBr
CrCl; + Br; + KOH — K,Cr0, + KBr + H;0
NaNO2 + K2Cr207 + Ha804 — NaNOs; + Cra(804); + K2804 + H20
MnS + HNO3(pa5) = Mn(NO3); + NO + S + H;0
MnS + HNO; — MnSO4 + NO> + H,0
MnS0y4 + CaOCl; + NaOH — MnO; + CaCl; + Na;S0y4 + H,0
P + HNO; + H0 — H3PO4 + NO>
Al+KOH + H,0 — K[AI{OH)4] +Ha
H;S + H,50; = 5 + H,0
2) Merogom 3nekTpoHHO-HOHHOTO OanaHca noadepure KOSPULMEHTH B ypaBHe-

HHAX BBINICIICPEHHCICHHBIX PCAKIIH i.

6. D1eKTPOJINTHIL.
DNEeKTPOIUTaMHU HA3BIBAOTCS BEIIECTBA, 00JIaAI0NINE AICKTPOTIPOBOTHOCTHIO 3a
CYeT JBW)KCHHS HOHOB. [10JBMHBIC MOHBI, KOTOPBIC OCYIIECTBIISIOT JJICKTPO-
MIPOBOTHOCTh, MOT'YT 00OPa30BaThCS IBYMSI ITyTSIMHU:

1. 3a cyeT pacTBOpPCHHs WJIM TUIABJICHUS WOHHBIX coenuHeHWH. MoHHBIMU
SBIIAIOTCS. B OCHOBHOM COCJIMHCHHS IIEJIOYHBIX W IIETOYHO3EMETbHBIX
METaJJIOB C HEMETaJUIaMH; a TakkKe (PTOPUJIbI, OKCUABI U COJIN OKCOKHC-
J0T OOJILIIMHCTBA METAJUIOB C BaJCHTHOCTHIO He Oosee V. Hampumep,
HOHHBIMH BeIecTBaMM MOXxHO cuutate MgO, CaF,, FeSO, NacCl,
C&(NOg)z,

2. 3a cueT XMMHUYECKON PEaKIMu KOBAJICHTHBIX COCTMHEHUN C PAaCTBOPHUTE-
neM. Hanpumep, npu B3auMOAEHCTBUM XJIOPOBOJIOPO/Ia C BOJOK UIET pe-
aKLUA:

HCI + H,0 = H30" + CI’
OO6pa3zoBaHue MOJBWKHBIX MOHOB MPH PACTBOPEHUM BEIIECTBA MPHUHITO HA3bI-
BaTb 91eKMPOIUMUYECKOU ouccoyuayueli JAHHOTO BEIIECTBA.
Juccornmarust MoKeT ObITh HEOOpaTUMOM U 00paTuMoii. B mepBoM citydae aiek-
TPOJIUT HA3bIBAETCS CHIIHBIM, BO BTOPOM - CJIa0BIM.
CUNbHBIMH DJIEKTPOJIUTAMH SIBJISIFOTCS BCE COJIM LIEIOYHBIX U IIETIOYHO3EMENb-
HBIX METAIIJIOB, UX TUIPOKCUIBI, & TAaKXkKe HEeKoTopble kucioTel. Hanpumep, NaCl,
Ca(OH),, HCI.
CnaObIMU BIIEKTPOJIUTAMHU OKAa3bIBAETCSl OOJBIIMHCTBO KHUCIOT M THUIPOKCHUIIOB
METAJUIOB (32 UCKIIOYEHHEM THAPOKCUAOB IIEIOYHBIX U HIEIOYHO3EMEIbHBIX
metaioB). Hampumep, Al(OH)3, HsPO4, CH3COOH u mHOTHE NpyrHe.

Bomnpocsl 1o Teme.

1. SIBnsirorest m anexrponutamu cienytomue Bemectsa: a) HCl, 6) HoSOqyp-
p» B) NaCl,, r) NaNO; ., 1) H2S,p, €) CO2pp, %) NH3 pp, 3) H20, 1) BaSOs, k)
AI(OH)3 p-p, 1) C2H50H,,? (O603HaueHns B BUE HIKHUX MHJIEKCOB: T - ra3, Ta-
3000pa3HbIii; K - )KUIKOCTH, )KHJIKHA, PacIliaB; K - KPUCTAILTUIECKH; p-p - BOA-
HBIN pacTBOp.)

2. Cpenu pacTBOpPOB HIKETEPEUHUCICHHBIX BEIIECTB YKAKUTE CHIIBHBIE U
cnabeie snextponutsl: a) HCL 6) H,SO4, B) NaCl, r) NaNOs, 1) H.S, e) COs,
)K) NH3, 3) BaSO4, I/I) A|(OH)3, K) C2H5OH, .II) H3PO,.
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3. Ot Kakux (aKTOpPOB 3aBUCUT CTEIICHb AUCCOLMAIIUH HIEKTPOTIUTA?

4. Cpeny HUKETIePEUUCICHHBIX JIEKTPOJIMTOB yKaxkuTe Te, pH pacTBopoB
KOTOPBIX M3MEHUTCS Tpu MpubOaBiIeHWH oaHouMeHHoro aHuoHa: a) HNOg,
6) CH3COOH, B) H3PO,, r) NaCl, n) NasPOs, ¢) NH4Cl, x) CuSOs. Eciu pH
W3MEHUTCS, TO OH YBEJIIMYUTCS WIN YMEHBIIUTCS?

o. Cpenu Tex e 3JIEKTPOJIUTOB yKaxkure Te, pH pacTBOpoB KOTOPBIX U3Me-
HUTCSI TIpU NpHOABJIEHUU OJHOMMEHHOTO KatnoHa. Ecim pH m3amenurcs, To oH
YBEITMYUTCS I YMEHBIITUTCS?

6. [IpuBeaute no aBa npumepa pacTBOpPOB, NPUOABICHUE K KOTOPHIM OJHO-
MMEHHBIX HOHOB U3MEHUT (B KaKyto cTOpoHy?) u He u3MeHut pH pacTBopoB.

7. Kakue wonsr B pactBopax Aly(SO4)s, NaNO,, Na,COs;, FeCl; sBisrorcs
KHMCJIOTaMH WUJIM OCHOBaHUAMH 1o bpencreny?

8. Kakue gaxTopsl BIUSIOT Ha CTENEHb IUApoIu3a’?

9. Kakas cBs13pb cymectByetr Mexay pactBopuMocTtbto u [1P? [Ipuseaure nsa
IpyMepa BEIIECTB, 3Hasi PACTBOPUMOCTb KOTOPBIX, MOXKHO BbIYUCIUTH [IP.

10.  Kak uM3MEHHUTCs pacTBOPUMOCTH TPHU BBEIECHUH B PACTBOP MaJlOpacTBO-

PHMOTO JIEKTPOJIUTA COJIM ¢ OJJHOUMEHHBIM HOHOM M COJIU, HE UMEIOILEH C IeK-
TPOJUTOM OJIMHAKOBBIX HOHOB?

11. [Touemy cynbdar OGapust He pacTBOpsIETCS B KOHLIEHTPUPOBAHHON CEpHOM
KHCJIOTE, a Cylb(paT CBUHLA pacTBOpsIETCA?

Pabora 6. C1adble 3JIeKTPOJIUTHI

eab pabdoThI:
N3yunTh 3aBUCUMOCTH CTETICHH IHUCCOITHAIIMN CJIA00TO JIEKTPOJIMTA OT KOHIICH-
Tparuu. V3yuuTh moBeneHHE CIaObIX 3JEKTPOJMTOB MPH J0OABJICHHH OJIHO-
WMEHHBIX MOHOB. CpaBHUTH TOBEJCHHUE CHUJIBHBIX W CIIA0BIX 3JIEKTPOJIMTOB IMPH
B3aHMMOJICMCTBUN C METaJIJIAMU
Bonpocsl u 3aqaHus:
1. PaccuwmraiiTe KOHCTaHTY M CTENIEHb JUCCOIMAIIUU YKCYCHON KHCIIOTHI B pac-
TBOpaXx pa3InYHON KOHIICHTPAIIHH.
2. Kak 3aBUCHT CTENIEHb JUCCOLUAIIMK KUCIIOTHI OT ¢ KOHIIeHTpaIuu? BeiBoj
c/eNlaliTe Ha OCHOBAaHUH CBOUX PAaCcUETOB.
3. Ot kakux (paKTOPOB 3aBUCHUT CTEIICHb TUCCOIHAIIUN KUCIOTHI?
Y10 10JIKEeH NMPeICTABUTD CTY/AEHT MpenoaBaTesiio JJIs c1a4yu padoThl
1. Tabaumy ¢ pe3ynbraTramu usmepenus pH
2. OTBeTHI HAa BOIPOCHI K OTBITAM

7. 'mapoau3s coeii
Heas padorsi: M3yunts ruipoan3 pa3inuHeixX cosieid. MccnenoBaTh BiAUsSHUE
TEMIIepaTypbl Ha THIPOJIN3.
Bonpocs! u 3ananus
1. Hanwumure ypaBHeHue peakuuu rugposusa Aly(SOy)s.
2. PaccuuTaiiTe creneHb TuIpoin3a h, KOHCTaHTy THAPOJIN3A U KOHCTAHTY
muccouunaiuu Al(OH)s o Tpetbeii ctynenu. Pe3ynpTaTsl 3aHecuTe B
Tabm. 1.
3. CpaBuute 3HaueHue KoHCTaHTHI qucconuanuu Al(OH); o Tpetbeii cTy-
MIEHU C TAOIWYHBIMU JAHHBIMHU.
4. Bocnomnp3yiiTech TAOMUYHBIM 3HAYEHUEM KOHCTAHTBI JUCCOIIUAIIUN
Al(OH)3 o TpeTbeli CTYIeH! U pacCUYUTANUTE TEOPETHYECKOE 3HAUCHUE
pH uccnenyembix pactBopoB cosieii Alo(SO4)s. Pe3ynbraTsl 3aHecuTe B
Tabm. 1.
5. CpaBHHTE SKCIIEPUMEHTAIBLHO MOJTYUYEHHBIE U TEOPETHUECKU PACCUUTAH-
Hble 3HaueHus pH pacTBopos.
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6. Ouenure BIUsHUE pa3OaBIeHHs HA CTENICHb TUApPoNu3a U pH pacTBopoB
COJIEN.
YTo 10/I2KeH NMPeICTABUTDH CTY/AEHT NMPenoJaBaTesiio 1is ¢1a4u padoThl
YpaBHEHUS peaKIHil THAPOIN3A COJIEH.
3anoTHEHHbIE TAOIHIIbI.

OTBeTHI Ha BOITPOCHI OIIBITOB.

1
2
3. Pacuetsl.
4
8

. KomniekcHble coelMHeHUs1

[IpakTUyeckn BCE DIEMEHTHI MEPHOTUYECKON CHCTEMBI 00pa3yloT Co-
€IMHEHHSI, COCTAaB KOTOPBIX HE YKIIA/IBIBACTCS B OOLICTPUHSATHIC TPEICTABICHUS
o BamentHoctr, nHampumep, NH4Cl, NazAlFs, KiFe(CN)s, [Ni(NH3)s]Cly,
[Cu(H20)4]S04.H,0, K[AI(SO4)2] u mp. Takue coenuHEHUS TOTYYUINA HA3BAaHHUE
KOMIUIEKCHBIX. B HHX MOKHO BBIJICIIUTH HEHTPAIBHBIA HOH — KOMIUIEKCOOOpa-
30BaTeNlb ¥ MOHBI WM HEUTpPAIIbHBIE MOJIEKYJIBI — JIMTaH/bl, KOTOPHIE pacroJia-
ratorcsi (KOOpIUHUPYIOTCSI) BOKPYT 3TOTO LHEHTPAIbHOIO MOHA.

Umcno cBsizelt MEXAY JTUTaHAaMU M [EHTPATBHBIM aTOMOM OIpEIeNsieT
koopauHaimonHoe yucio (KY), koropoe, kak mpaBujo, B ABa pa3a OoJiblie 3a-
psiza KOMIUIEKCHOTO HMOHA. LIeHTpanbHBIN aToM W JUTaHAbl COCTABISIOT BHYT-
PEHHIOI cepy KOMIUIEKCHOTO COEIWHEHHsI, a HOHBI, KOMIICHCUPYIOIINE 3apsiI
KOMIUIEKCHOTO HOHA — BHEIITHIOIO.

Bomnpocsl o Teme:

1) Kakue coedunerus Hazuieaomcs KOMNAEKCHbIMU?

2 ) Kaxue MONEKYAbI U UOHBI MO2YM AGIAMbCA M2AHOaMU 8 KOMNIEKCHBIX COe

Husx?

3) Hazosume coeounenun: [Ni(NH3)¢/SOy4 [Ag(NH3)3JNO; [Zn(H>0),
[Cr(H>0)6]Cl3 . K3[Fe(CN)s], Na3fAg(S:03);]. Hanuwume ypasnenus &

yuayuu 3mux coeOuUHeHUI 8 B0OHLIX PACMEOPAX.

4) Hanuwume xorncmanmut ndlOl;'ﬂlGOCMIl BbIUENEPEYUCTIEHHBIX KOMNIEKCHbI

HO8.

5) Ilpusedume npumepwsi peaxyui, Komopwie cnocobHbl paspyuiums ewiuienep

JEHHBIE KOMILUIEKCHbIE UOHbI.

Padora 8. IlosryueHHe KOMILIEKCHBIX COeIMHEHHUH TepPexoaHbIX Me-
TAJIJIOB U HCCJIEI0OBAHNE UX YCTOHYHBOCTH.
Heab padorbl. B HacToseil paboTe u3ydaroTcs MpoLecchl 00pa3oBaHUs U pas-
pYLIEHUS aMMUAYHBIX U THAPOKCOKOMIUIEKCOB coequHenuii sxenesa (1), kobanb-
ta (II), memu (II) u xpoma (III). BoJBIIMHCTBO COCAMHEHWH ITHX METAJIOB
OKpallleHbl, TO3TOMY 33 PEAKIUSIMU C UX Y4aCTHUEM JIETKO HAOI0JaTh MO U3Me-
HEHHUIO 1[BETa PACTBOPOB.
Bonpocsl u 3aganus:
1) Onumure HabmogaemMoe. OTMETHTE 1IBETA PACTBOPOB U OCAIKOB.
2) Hanumure ypaBHEHUs peakiuil.
3) Hanumure BbIpa)keHHs 7151 KOHCTAHT YCTOMYUBOCTH KOMITJIEKCHBIX HOHOB.
YTo 10/I2KeH NPeICTABUTDH CTY/ACHT MPenoJaBare/iio Mpu caadye padoThbl:

1. Onucanue HaOMIO/ICHU B BBINOJIHEHHBIX OIbITaX.
2. VYpaBHEHHs peakuil.
3. OTBeTHI Ha BOIIPOCHI K OIBITAM.

Pabora 9. PaBHOBecHsI B pacTBOpPAax 3JIEKTPOJHUTOB € y4aCTHEM TBep-
a0 (pa3bl
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Llenv pabomor:

N3yunts ycrnoBus oOpa3oBaHUSI M PACTBOPEHUS OCAIKOB, PACTBOPH-
MOCTh OCaJIKOB COJICH B paCTBOpPAX KUCIIOT, BIUSHUE TEMIIEPaTypbl HA paCTBOPH-
MOCTb COJIEU

Ymo 0onscen npedocmasums cCnyoeHm npPenooasameto npu coave paoomaol:
1.YpaBHEeHUS peakluil.
2.0T1BeTHI Ha BOIIPOCHI.

3amaun

1. Beruucnure pH 10°, 102 10 10°u 10°M pacTBOPOB COJITHOM U YKCYC-
HOU KHCJIIOT.

2. Berauciure pH 0,01 M pactBopa HNO,

3. Tlomb3yschk 3akOHOM pa30aBIeHHH, TOKAKUTE, YTO C POCTOM KOHIICHTPAIIUU
YKCYCHOM KHMCIIOTBI KOHIIEHTpAIUsl HOHOB BOJOpOJa yBennunBaercsa. Bo ckoiabko
pa3 oHa Bo3pacreT nipu nepexoe ot 0,1 M k 1 M pactBopy?

4. BelumcnauTe HOHHYIO CHITY BOJTHBIX pacTBopoB: a) | M NaOH, 6) 1 M H,SO,,
B) 0,001 M FeCls, r) 0,01 M NaOH + 1 M NaClOg4, 1) 0,01 M HCI, e) 0,1 M
CH3;COOH.

5. Beruucnure, rae cmoxere, KOAQGUIUEHTH AKTUBHOCTH HOHOB B pacTBOPAXx,
YKa3aHHBIX B 33JIaHUH 4.

6. Beruncnure, rae cMoxere, pH pacTBOpoB, yka3aHHBIX B 3aJIaHUH 4.

7. Hamumure ypaBHEHHUS] peaklUid THIPOJIU3a CIECAYIONIUX COCIUHEHUH (eciu
oH npoucxouT): a) NaaCOs, 6) NaySO4, B) FeSOy, 1) CuS, 1) BaSO4, ) BaCl,.
8. Boruucaure pH 0,01 M pacTBOpoB pacTBOPUMBIX COJIEH U3 3adaHUS 7.

9. Paccuuraiite crenens ruaposmsa no I crynenu B 0,01 M pactBope NazPOy,
B 0,1 M pactBope NayS, B 0,001 M pactBope FeCls?

10. Berumcnure pacTBOPUMOCTB B BOJIC CIEAYIONIUX 3eKTposuToB: a) Fe(OH);,
0) BaSOy4, B) AgCl, r) PbCl,. Kakoe u3 3Tux BemecTB HauboJjiee pacTBOPUMO?

11. BoluncnuTe NPOU3BEACHUS PACTBOPUMOCTH CIEAYIOIIUX COEIUHEHHH (B
cKOOKax yKa3zaHa MX PacTBOPUMOCTh, MOJb/1T): AgBrOz; (0,0074), Ag,S04(0,017),
Bi,S3 (1,610™).

ok

OO0mue npaBuiia padoTsl B J1a00paTOpHHU
Jlo Hadana paboThI, UCHOJIB3YSI METOAUYECKOE TOcOOHe (MTPAKTUKYM), YI€OHUK U KOHCIEKT
JICKIIHH, TIOJJTOTOBBTECH K HEH.
B mpakTtukyme pabortaiiTe B Xanare. B momenieHnn npakTHKyMma 3ampeniaeTcsi CHUMATh U
pa3BelIMBATh BEPXHIOK OJCXKTY, TPOMKO Pa3roBapHBaTh, IPUHUMATH IHIIY, KYPUTh.
3BYKOBbBIE CUTHAJIBI MEUKEPOB U MOOUIIBHBIX TeNe(HOHOB BO BpeMsl 3aHATHH JOKHBI ObITh
OTKJTFOUEHBI
3amnpeniaercs IOKUAATH MOMEIEHUE MMPAaKTHKyMa 0e3 pa3pelieHus mpernoaaBaTens.
3anpemaercs 06e3 pazpelieHus MPernoaBaTeNs BKII0UaTh U BBIKIIOUATh DJIEKTPUUECTBO HA
pabounx cToNaX, ra30Bble U BOJASHBIE KPAHBI, TPUOOPHI.
PaGouee MecTo conep)uTe B YUCTOTE, HE 3aTrPOMOXKAAst €ro JUITHUME TpeameTamu. Ha pa-
004eM CToJIe TOJHKHO HaXOAUTHCS TOJBKO TO, YTO HY)KHO JJISl BBITIOJIHEHUS TeKyIIel pabo-
THI.
Xpanute nmoptdenu, CyMKUA U Jpyrue BElU B CHEIHAIbLHO OTBEJICHHBIX MECTax B Jiabopa-
TOPHBIX CTOJIAX.
PeakTuBbl, mpeqHa3HAUYCHHBIE IS OOIIETO MOJIH30BAHMS, HAXOASITCS B CHEIMAIBHO OTBE-
JCHHBIX JUIS HUX MecTaxX (ToJ TATroH, Ha MoJKax pabodmx MecT WM Ha CHEHalbHBIX CTO-
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10.

11.

12.

W

10.

11.

12.

13.

14.

15.

Jax), Helb3s MepeMemars ux orryaa. [locie B3sTus TpedyeMoro KoiIM4yecTBa peakTuBa He-
MEIJICHHO BO3BpalllaiiTe Ha MECTO MPOOKH MJIH MUMETKH OT HUX, YTOOBI HE CITyTaTh MPOOKU
OT pa3HbIX PeakTUBOB. Eciy K OyThIIM ¢ pacTBOPOM HE IPUJIAraeTcs MUIETKA, UCTIOIb3YITe
YHUCTYI0 IUIMETKY, KOTOPYIO MOCIIe 3TOro mpomoiite. TBepipie peakTHBBl OepuTe U3 Taphl
mmaresneM win GappopoBoid JTOKKOH.

Ecnu peakTtuB B35T B M30BITKE U HE U3PACXO0BAH MOJIHOCTHIO, HEJIB3s1 BO3BpALIATh €ro 00-
paTHO B Tapy (CKISHKY WK OaHKY).

[To oxoHwanun paboTHl yOepuTe cBOE pabouee MECTO, BRIKIIOYUTE MPUOOPHI, KOTOphie B
HCII0JIb30BAJIU, 3aKpOITe KpaHbl ¢ BOJOM U razoM. Cuaiite cBou pabouue MecTa AeKYypHbIM
U3 YUClia CTYACHTOB. JleXKypHbIe 0 OKOHYaHUH PadOThI TPYNIBI CAAOT pabovne MecTa Jia-
OopaHTaM MpaKTUKyMa.

3anperniaercs NPOBOJAUTH OMBITHI, HE OTHOCSIIMECS K TaHHOH pabdoTe, O0e3 pa3zpelieHus npe-
o/1aBaTessl.

[Ipu co3panuy HECTaHJAPTHOM CUTyallMM B JaOOPATOPHH HEMEIJIEHHO COOOLIUTE Mpenoaa-
BATEJIO U BBIWIUTE U3 TaOOPaTOPHH.

Texnuka 0e30MacHOCTH U MEPLI NMPEAOCTOPOKHOCTH

Bce ombIThl, CBA3aHHBIE C TPUMEHEHUEM MM 00pa30BaHUEM SIIOBUTHIX BEIIECTB, a TAKKeE
BpPEIHBIX MAPOB U Ta30B, MPOBOJUTE TOJBKO B BHITSDKHOM IKaQy, ABEPIBI KOTOPOTO JOJIK-
HBI OBITH OTMYIIICHBI HA TPETh.

B ciydae mpekparnieHuss paOOThl BEHTHJISIIMOHHBIX YCTAHOBOK BCE OIMBITHI B BBITSKHBIX
mikadax J10JKHBI OBITh TPEKPALEHBI.

3amnperiaercs IPOBOAUTD JHOObIE OTBITHI C B3PHIBUATHIMU U OTHEONIACHBIMU CMECSMU.
OnBITHI C JIETKOBOCILIAMEHSIOLUIMMHUCS BEIIeCTBaMU MPOBOAUTE B MaJIbIX KOJMYECTBax (He
OoJiee 2 MJT) ¥ BJAJIA OT OTKPBITOTO OTHS.

[Ipu HarpeBaHuM pacTBOPOB U BEIIECTB B TPOOMPKE UCTIONB3YHTE nepxkatenb. He oOparmmaii-
T€ OTBEPCTHE MPOOUPKHU B CTOPOHY PabOTAOIIHX.

He HakmonsiiTech HaJ cocyioM, B KOTOPOM MPOUCXOIUT HarpeBaHHUE WM KUIISTYCHUE JKU-
KOCTH, BO n30ekaHue MomnaiaHusi OpbI3T B JIHIIO.

[Ipu HEOOXOAMMOCTH OTIPEAETUTH 3allax MapoB (BBIACISAIONIEIOCS ra3a) JErkuM JIBUKEHUEM
JIJIOHU HaMpaBbTE CTPYIO Ta3a OT ropia cocyaa Kk cebe U OCTOPOKHO BIOXHUTE.

[Ipu pazbaBieHUH KOHLIEHTPUPOBAHHBIX KUCIOT U LIEI0Ye HEOOJbIIUMU HOPILUSIMH BIIH-
BaiiTe KUCIOTY (WM KOHLIEHTPUPOBAHHBIA PAacTBOP ILEJIOYH) B BOJY, HENPEPHIBHO MOMeE-
muBasi 00pas3yroLuics pacTBOp.

Ecnu cxisiHKa ¢ JIerko BOCIIaMEHSIONICHCS KMIKOCThIO OMPOKUHYIACh WM Pa3Ouiiach,
HEMEJIEHHO BBIKIIOYUTE BCE HAXOMSIINECs BOTU3U UCTOYHUKH OTKPBITOTO OTHS, 3aCHINbTE
Pa3IUTYIO KUAKOCTH MECKOM, COOEpUTE €ro U MEepeHEeCUTe B MPEAHA3HAUCHHBIN IS 3TOTO
JKeJIEe3HBIN SIIHUK.

[Ipu monaganuy KOHIEHTPUPOBAHHOTO PACTBOPA KMCIOTHI HAa KOXKY IPOMOMTE MECTO 0KOra
CTpyeil BOAbl B T€YCHHE HECKOJIbKMX MHUHYT. [locie 3Toro MokHO JMO0 MPOMBITH 000XK-
XKeHHOe MecTO 2-3% pacTBOPOM COJIbI, THOO BHIMBITH C MBLIOM.

[Ipu cunpHBIX OXKOTax Mociie OKa3aHus MEPBOM TOMOIIM 0OpaTUTECh K Bpayy.

[Ipu oxore KOHIIEHTPUPOBAHHBIMU PACTBOpPAMH IIENOYEH MPOMOITE 000#KEHHOE MECTO
CTpyeil BOJBI IO TeX MOp, MOKa KOXKa He Oy/IeT Ka3aTbCs CKOJIb3KOH, MOCTe Yero MpoMoiiTe
1% pacTBOpOM YKCYCHOW KHCJIOTBHI U CHOBA BOJIOM.

[Ipu TepMuuecKOM 0KOre OXJIaJUTe MOPAKEHHOE MECTO, JJIA 4Yero MOMECTUTE €ro Moj
CTPYIO X0JI0/IHOM Bobl. [locie oxnaxkaeHnst cMaXbTe Ma3blo OT 05KOTOB.

[Ipu momaganuu pacTBopa JIFOOOTO pPEeaKTHBA B TJ1a3 HEMEMJIEHHO MPOMOUNTE ero OOJIBIINM
KOJIMYE€CTBOM BO/IBI, TIOCIIE YETO Ccpa3y ke 0OpaTUTECh K Bpady.

[Ipu oTpaBieHnn Ta3000pa3HBIMH BEIIECTBAMHU (CEPOBOJIOPOAOM, XJIOPOM, TTapaMu Opoma)
BBIMTE (BBIBEAUTE TIOCTPAIABIIET0) Ha CBEXKUI BO3/IYX, a 3aTEM 00paTUTECh K Bpady.
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agrwNpE

1. D oHJ OLIEHOYHBIX CPEaACTB Jid OHCHUBAHUSA PE3YJIAbTATOB oﬁyqe}mﬂ o JTMCHUIIJIMHE

Jlia monotBopHoro usydenus kypca «[MAPOXUMUYECKUE METO/IbI B 'TEO2KO-
JIOI'N» kaxkaplii yac 3aHATUN CTYJEHTA B ayJUTOPUHU JIOJDKEH JOMOJHATHCS CaMOCTOSTEIbHON
paboTOi.

Haubonee 1ieHHbIM cr1ocOO0M NMPUOOPETEHUS 3HAHUH SBJISIETCS CaMOCTOSATENbHAs padoTa co
CTeNUANTBHBIM OMOIIMOTEYHBIM (POHIOM, a TAKXKE CAaMOCTOATEIBHOE PEIICHUE 3aj1ay Nepel] IPaKTh-
KYMOM U CEMUHapaMmH.

B camocTosiTensHyto paboTy CTYAEHTA BKIIOUAIOTCS CIICIYIOUINE BU/BL:

[TpopaboTKy TEOPETHUECKIX OCHOB JIEKITMOHHOTO MaTepHaia 1mo « X uMHI».

N3ydeHne oTAeIbHBIX TEM U BOIPOCOB, KOTOPBIE MIPETYCMOTPEHBI 1711 CAMOCTOSITENIbHOM pabOTHI.
[ToaroToBka K MPakTUYECKUM 3aHSATHUSM.

CucremaTU3MpOBaHKUE BEIYYEHHOIO MaTepuasa Kypca rnepes UCIBITAHUEM.

BrinosiHeHue MHIMBUYaIbHOTO 3a/1aHUS.

7.1. Tunosbie KOHTPOILHBIE 3a1aHUsA (MATEPHAJIBI) IJIsl IPOBEACHUS TEKYIEro
KOHTPOJISl YCIIeBA€eMOCTH

IIpumep koHTpOJBLHOI padoTel Mo Kypey AucuuIMHbl «TUAPOXUMHUYECKHUE METO-
Abl B TEO3KOJIOT'UN»
1. Omnpenenute metasi, ecnu npu B3aumojeiictsuu 0,054 r atoro meramna ¢ 10 mi 20%-nHoi
coJisiHo# kucnoThl (p = 1,1 r/mi) BeLaenuinock 33,6 mi (H.y.) Bojgopoaa. JloctaToyHO Jiu Obl-
JI0 KUCIIOTHI JJIs1 IOJTHOTO PacTBOpPEHUs MeTasuia?
2. JlonumuTte ypaBHEHUS U PEACKKHUTE (T.€. HE TIPOU3BO/IS PACUCTOB) 3HAK SHTABITHH.
OO6ocHylTE CBO OTBET.
C+0o—> ...
CaO + H,0 — Ca(OH);
CHs—»> Hy + ...
CaCO3z— CaO +....
Ha ocHoBanuu cripaBOYHbIX JAHHBIX BHIYUCIUTE
a) ArH®, b) ArS°®, ¢) ArG® B oaHO#1 U3 peakiuii. J[OMoIHUTE yCIOBHE, €CIH YEro-TO B HEM HE XBaTa-
erT.
3. Cpenm peakiuit
N>+3H, = 2NHj3;
CaCO3= CaO+COy;
Fe+S = FeS;
CaO+H,0x=Ca(0OH),,x.
YKQKHUTE T€, 7151 KOTOPBIX U3MEHEHHE SHTpoIHH ArS°® 00Jbllle, MEHbBIIE WK IPUMEPHO PABHO HY-
mo. O6ocHylHTEe OTBET, HE Jiejas pacuera.
4. Jlns peakiuu CaOxk + HoOx = Ca(OH), k
ArG300° = -55300 JIx u ArG370° = -52900 Ix.
a) Beruucnure ArH® u ArS° o npuBeIeHHBIM JaHHBIM.
b) Bo3aMoxHa Jin 3Ta peakiins Kak caMOIPOU3BOJIbHAs?
5. B kakyro cTopoHy cMecTUTCs (WM HE CMECTUTCS BOOOIIE) paBHOBECUE PEaKIUH
O + 2H,S 22H,0r + 2S + Q mpu
a) TMOBBIIICHUU J1aBIECHUS?
b) yBennueHnH TemnepaTypsi?
C) BBEJICHUHU KaTanu3aTtopa?
d) no6aBneHnn B cMeCh MPH MOCTOSHHOM 00beMe KUCIopoia?
) nobaBneHun cepbi?
6. DHeprus akTUBAIlMU KaKOW peaklnu — MPsSMOU WM 00paTHOW — U3 3a1aHus 6 GobIie?
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7. Ilpu nosslmieHUH Temneparypsl Ha 20° CKOPOCTh HEKOTOPO peakiuu Bo3pocia B 10 pas.
Brraucnure xoappunuent Bant-I'odda u sHEpruo akTHBAIMK ATON peaKIiH.

TunoBbie KOHTPOJIbHBIC 3aJaHUA NJISl IPOBECACHUSN l'[pOMe)KyTO‘lHOﬁ aTrrecranmum

INKAJIA 1 KPUTEPUU OLIEHUBAHMUS pe3yabraToB o0ydyenusi (PO) nmo gpucumuminze

Onenka
PO n
He 3aureno 3auTeHo
COOTBETCTBYIOIINE
BUIbI OLICHOYHBIX CPENICTB
3HaHus OtcyrctBue | @parmenrapusie | OOmme, HO HE CTPYK- CcdopmupoBaHHbIE
(8UObL OYeHOUHBIX Cpedcms: yCm- 3HaHUHI 3HAHUA TypUpOBaHHBIC 3HAHUS | CHCTEMAaTHYECKHE
Hble U NUCbMEHHbIe ONpPOChl U 3HAHMS
KOHMPONbHbIE pabombl, mecmoi, U
m.n. )
Ymenust OtcyTcTBUE B nenom B uenom ycnemrtoe, HO YcneniHoe u cu-
(8U0bI 0YeHoUuHbIX cpedcma: YMEHUH YCIIEIIHOE, HO HE | coJeprKallee OTaeNb- CTEMaTUYECKOe
npaxmuieckue KOHMpOJbHblE 3d- cucremMaTHye- HBIE MIPOOEITBI yMEHUE yMeHHe
oanus, Hanucauue u 3auuma pe- CKOE yMEHHUe (momyckaeT HETOYHO-
Gepamos na 3a0annyio memy u CTH HEPUHIIATTHAITb-
m.n.) HOT'O XapakTepa)
HaBbikn OTtcyTcTBHE Hanmuue ot- B nenom, cdopmupo- CdopmupoBaHHbIe
(Bi1ageHus, ONBIT JeATEIbHOCTH) HaBBIKOB JIEJIbHBIX HaBbl- BaHHBIC HAaBBIKH (BJIa- HaBBIKU (Braje-
(8u0bI oyenounvIx cpedcms: 6bi- (BnaneHui, KOB (Hanu4ue JICHUsT), HO UCTIONb3Ye- HHS1), IPUMEHSIe-
noaHeHue U 3auuma Kypcogou OTIBITA) (parmenTapHoro MBbI€ HE B aKTHBHON MBIE [IPU PEIICHUH
pabomul, omyem no npaKmuxe, OITIBITA) thopme 33134
omuem no HUP u m.n.)
7.2.

CucreMa UTOroOBOr0 KOHTPOJISI
B xoze n3ydenus: 1aHHOTO Kypca CTYACHTHI NMOCEIIAIOT JIEKINH, YIaCTBYIOT B CEMUHApaX,

rac pacCMaTpruBarOTCA CII0COOBI PE€UICHUS THUIIOBBIX 3aJia4 U 3aKPCILIAOT CBOXU 3HAHUA U YMCHHA HA
MNPAKTUYCCKUX 3aHATUAX. ITo okoHYaHUM yqe6Horo KypcCa " 3alllUTE 9 IMPaKTUYCCKUX 3aJa4 CAACTCA
3a4€T, B COOTBCTCTBUU C IIOJTYUCHHBIMU Oaamu.

Kputepuu u onucanue mKajabl OLeHUBAHUS KOMIIeTEeHIHIi

12 ot 30 10 26 GaIIOB CTYACHT IMOJYyYaeT 3a MOJIHbIC W IIPaBUILHBIC OTBETHI HAa BCE BOTPOCHI, U3-
JIO)KEHHBIE B OIPEACICHHON MOCIEeI0BATEIILHOCTH U TOATBEPKICHHBIE COOT-
BETCTBYIOIIIUMHU IIPHUMEPAMU;

oT 25 510 19 GannoB CTYAEHT MOJIyYaeT 3a HEMOJIHOE, MPAaBUILHOE U3JI0KEHUE BOIIPOCOB, JIUOO ecIu
IpU OTBETE OBLIN JAOMYIICHBI HECYIIECTBEHHbBIE OLITUOKHY;

oT 19 no 13 Ganna CTyIeHT MOoJIydaeT MpH OTBETE, B KOTOPOM OCBEIIleHa OCHOBHAsI, HanboJee Bax-
Has 4acThb MaTepuasa, HO MPH TOM JOMYLIEHbI 1-2 CyllecTBEHHbIE OMIMOKU
WIM OTBET HEMOJHBIN, HeTOUHBIN. (CyliecTBeHHbIE OMMOKU CBSI3aHBI C HEIO-
CTaTKOM 3HAHUW OCHOBHOW HanboJiee BaXKHOW 4acCTH MPOrPaMMHOTO MaTepHa-
na. HecyiecTBeHHbIE OMIMOKU CBSI3aHBI C HEJOCTATOYHO TOYHBIM OTBETOM Ha
BOIIPOC).

12 6anioB ¥ MEHBIIIE CTABUTCS B TOM CJIydae, €CJIM CTYAEHT MOKa3al He3HaHWE U HETIOHUMAaHHe
3HAUYUTEJIbHON YacTH MPOTPaMMHOI0 MaTepuaia

Bonpocs! s 3agera no kypey « T MAPOXUMHUYECKUE METO/IbI B 'TEOQKOJOI'MN»
1. Yro Takoe aToMHas Macca, MOJIIpHasl Macca, MOPSIKOBBIH HOMEpP MU MacCOBOE YHCIIO 3JIe-
MeHTa?
2. B kakux eqMHMIIAX U3MepsieTcs aTOMHas Macca?
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10.
11.

12.
13.
14.
15.
16.
17.

18.
19.

20.

21.

22.

23.
24,

25.

26.

Kakue ciocoObl BeIpa)XKeHHUs! KOHIEHTPAIMK PACTBOPA CYLIECTBYIOT?

UYro Takoe TuTp pactBopa? Uem OH OTJIMYAETCs OT INIOTHOCTH?

B kakux eaMHMIIax BBIPA)KaeTCsi MaccoBas H0Js, MOJIIpHAs, MOJSUIbHAs  KOHLEHTpaluu
pacTtBopa, TUTp?

Jl1g yero NpuMeHsETCsl METO] KUCIIOTHO-OCHOBHOTO TUTPOBAaHUSI?

Kakue BemiecTBa Henb3sl MCHOJIb30BaTh ISl MPUTOTOBIIEHUS CTaHAAPTHBIX PacTBOPOB B
KHCJIOTHO-OCHOBHOM TUTpoBaHuu? [louemy?

Hanumure ypaBHeHHE peakluu CUIbHONW KHCIOTHI C COJIbIO CIIa00M KUCIIOTHI B MOJIEKYJISIp-
HOM, MOHHOM M COKpAIlleHHOM HOHOM BH/IE.

UYto Takoe *eCTKOCTh BOJbl? B KakuX enHNLIaX OHa BbIpaxaercs?

Jaiite onpenenenue cpeHeN U HICTUHHONW CKOPOCTH XUMHUYECKOTO MpolLiecca.

Kakue ¢akropsl BIHAIOT Ha CKOPOCTb XMMMUecKOW peakiuu? KpaTko oxapakrepusyiite
POJIb KaXKJ0r0 U3 HUX.

UTo Ha3bIBAETCS KHHETUUECKUM YPaBHEHUEM XUMUUYECKOU PeaKInu?

UTto Takoe MopsioK peaKiuu?

UTo Takoe KOHCTaHTa CKOPOCTU PEAKIINU?

JlaiiTe onpeneneHne HEPrul AKTUBAUN XUMUYECKOU PEAKIIUH.

Kak onpeaennTs mopsiioK peakiuy Mo OJHOMY M3 pearupyromux BemectB? Kakue nomy-
LIEHUS 17151 3TOr0 HEOOXOAUMO C/IeaTh?

Yro Takoe karanu3? Kakue BHIbI KaTaiau3a CylIECTBYIOT? B duem nmpuHIMN AeMCTBUA KaTa-
nuzaropa?

Ot kakux (paKTOPOB 3aBUCHUT CTETICHD TUCCOIUAIIAHN DIICKTPOTIUTA?

Cpeny HIKENEePEeUnCIeHHbBIX 3JIEKTPOJIUTOB yKaxuTe Te, pH pacTBOpOB KOTOPHIX U3MEHUT-
cs mpH npubaBieHun ogHouMenHoro anrona: a) HNO3, 6) CH3COOH, B) H3PO,, ) NaCl,
1) NasPO4, e) NH4Cl, xx) CuSO,4. Ecmu pH u3meHuTCsl, TO OH YBEIUUUTCS WU YMECHBIIUT-
ca?

Cpenu Tex ke 3JIEKTPOJIMTOB YKaKUTE Te, pH pacTBOPOB KOTOPHIX U3MEHHUTCS MPH MpubaB-
JIEHUU OJHOMMEHHOTO0 KaTuoHa. Eciu pH u3MeHHTCs, TO OH yBEIMUUTCS UM YMEHBIIUTCS ?
[IpuBeauTte mo 1Ba mpUMepa pacTBOPOB, MpUOaBlieHWE K KOTOPHIM OJHOUMEHHBIX HOHOB
M3MEHHUT (B KaKylo CTOPOHY?) U He u3MeHUT pH pacTBOpoB.

Kakue nonsl B pactBopax Aly(SO,)3, NaNO,, Na,COg3, FeCl; sBisitoTcst KHCIIOTaMH HIIH OC-
HOBaHUAMM 110 bpeHcreny?

Kakue gaxTopsl BIUSAIOT HA CTETIEHb IUApOIu3a’?

Kakas cBs3p cymiectByer mexay pactBopumocthio U [IP? IlpuBenure nBa mpumepa Be-
LIECTB, 3Hasi pACTBOPUMOCThH KOTOPBIX, MOKHO BBIYMCIUTH [1P.

Kak u3MeHurcst pacTBOpUMOCTb IIPU BBEIEHUH B PACTBOP MAJIOPACTBOPUMOTIO 3JIEKTPOIUTA
COJIM C OJHOUMEHHBIM HOHOM M COJIM, HE UMEIOLIEH C 3JIEKTPOIUTOM OJMHAKOBBIX HOHOB?
[Touemy cynbdar 6apusi He pacTBOPSAETCS B KOHLUEHTPUPOBAHHON CEPHOM KHUCIIOTE, a CYib-
(at cBuHIA pacTBOpseTCs?

8. PecypcHoe obecneueHue

Hepequb OCHOBHOU U OONOAHUMENbHOU aumepaniypbsl

Ocnosnas Jaumepamypa

1. I'muuka H.JI. OGmas xumus: Yue6. nocobue s By3os/ H.JL. I'munka; Pen. A.W. Epamkos. - 28-
e u3J., nepepad. u goim. - M.: Unterpamn - [Ipece, 2000. - 727 c.

2. T'yzeit JI.C. OOmas xumus: YueO. ans By3os/ JI.C. I'yzeit, B.H. Ky3neuos, A.C. I'yzeii; Pen.
C.®. lynaes. - M.: MI'V, 1999. - 332 ¢

3. Butunr JLM. 3anaum u ynpaxHeHHs mo oOmiei xumun: Yueb. mocodue mis By3os/ JLM. Bu-
TuHT, JI.A. Pe3nunikuii. - 2-e u3z., nepepad. u gon. - M.: MI'Y, 1995, - 219 c.

4. O6mas xumus: Yueb. i By3os/ Pen. E.M. Cokonosckas, Pex. JI.C. I'yzeid. - 2-e u3a., nepepad.

n OOII.

-M.: MI'Y, 1989. - 640 c.
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5. I'muaka H.JI. 3amaum u ynpaxHeHus mo ooOmeid xumun: Yueb. mocobue st By3os/ H.JI. I'nun-
ka; Pen. B.A. Pabunosuy, X.M. Pybuna. - U3n. ucnp.. - M.: UaTerpann - [Ipecc, 2004. - 240 c.

Lononnumenvnasn numepamypa

1. AxwmeroB H.C. «O6mas u Heopranudeckast xumusi». M., Beicimas mkona, 2009, 743 c.

2. Kotron @., Yunkunacon /. OcHOBBI Heorpanudeckoi xumuu. M.: Mup, 2009, 673 c.

3. 10. A. Bap6anar, M. K. bexnemumes, A. I'. bop3enko, C. I'. JImurpuenko, A.1. Kamenes, C.B.
MyrunoBa, E.A. Ocunosa, K.B. Ockonok, A. [I. Cmonenkos, E. H. IllanoBanosa. Ilpukiannoit
xumuueckuil ananus: [lpaktuueckoe pykoBoactso. [lox pea. T.H. llexosuosoii, O. A. Illnurysa,
M. B. Ilonuka. - M.: U3a-Bo MI'Y, 2010. - 456 c.

4. IlpaktukyMm no ¢usmueckoir xumuu. TepmonnHamuka yuye0. mocoOue JUisl CTyI. YUpexACHUN
BeiciL nipod. O6pazoBanus (o pen. E.IT.Areea, B.B.Jlynuna) - M.: U3narensckuii neHtp "Axa-
nemus", 2010. - 224 c.

Onucanue MaTepuaibHO-TEXHUYECKOr0 odecriedeHust
IT'MAPOXUMHUYECKHWE METO/IbI B TEO3KOJIOI'MU npoBoauTCS B y4eOHBIX ayIUTO-

pusix JlabopaTopHoro kopryca ®@unuana MI'Y, ocHalleHHbIX BCeM HEOOXOAMMBIM y4e€OHBIM J1a0o-
paTopHBIM 000PY/IOBaHHUEM U pEaKTHBAMH, B TOM YHCIIE:

1. xommiekT yyeOHOro 1a00paTOpHOr0 OO0OPYIOBaHMS, BKIIOUAIOIIUN B ceOs HE0OXoIuMoe
MPUOOPHOE U XUMUYECKOe obecreueHrne yaeOHoro mpoiiecca mo «MeToauke mpernoiaBaHus
XUMHUWNY;

2. nabGopaTopHas MeOelb: CTOJBI XUMUYECKUE, ITKA(QBI BRITSHKHBIE H JP. ;

3. mabopaTopHOoe 000pYyIOBaHWE M MPUOOPHI, HEOOXOAUMBIE ISl MTPOBEACHUS YI€OHOTO DKC-
MepUMEHTa,

4. creknsaHas U dhapdopoBas XUMHAUYECKAS MOCY/Ia, XUMUUYECKUE PEAKTUBBI U JIp.;

5. yueOHo-HarmsamHeie mocoobwus: Ilepuomnyeckas tabmuma [[.M. MenneneeBa, psij Hampspke-
HUW METAJJIOB, Ta0IHIIa PACTBOPUMOCTH COJICH.

9. CooTtBercTBHE Pe3yJIbTATOB 00yueHUs M0 1aHHOMY jeMeHTy OIIOII pe3yabTaram
ocoennsi OIIOII yka3ano B 001eit xapakrepuctuke OINIOIL.

10. sI3bIk npenoaaBaHust

JIMCHMIUIMHA YATACTCS Ha PYCCKOM SI3BIKE
11. IlpenoxaBaTeb

Jomnent kadenpsl ['eorpadun okeana @unuana MI'Y B ropone CeBacronosie, k.r.H. Enena
Bnagumuposna fcenena.
12. ABTOp mporpaMmmbI

Pabouas mporpamma sBisiercs aBTopckoit - JloneHT kadeapsl I'eorpadun okeana dunnana
MI'V B ropone Ceacronose, k.r.H. Enena BiagumupoBHa Scenesa.
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