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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AMCHUIMIHHBI
CdopMupoBaTh y CTyACHTa IMOJHYH CHCTEMY IpEJACTaBICHUN 00 OOIIMX

Ka4YCCTBCHHBIX MW KOJIHYCCTBCHHBLIX 3dKOHOMCPHOCTAX IIPOTCKAHUA XHMHYCCKHX
IMpoHeccCoB U SIBJICHUM B Pa3INYIHbIX (I)HBI/IKO-XI/IMI/I‘IQCKI/IX CUCTCMAX, OIINPAACH IIPHU
9TOM Ha (bYHI[aMeHTaJ'II)HBIC ITOJIOXKCHHUA (1)I/IBI/IKI/I H XUMHUHU.

1.2. 3axaun ocBOeHNSA TUCHUILIHHBI

3aJI0)KUTh OCHOBBI JJII TTOHMMAaHHUS XMMHUYECKHX TPOIECCOB IMPEBPAIICHUS
BEIIIECTB, KOTOpBIC OyAyT CIOCOOCTBOBATh MPHHATHIO TPAMOTHBIX, HAYYHO
00OCHOBaHHBIX TPO(ECCHOHATBHBIX PEIICHWA B 00JIACTU  CTPOUTEITHLHOU
TEXHOJIOTHH, a TakKXKe CIIOCOOCTBOBATh BHEAPEHUIO JOCTIIKEHUNW XUMUU TIPU
PELICHUH 3TUX TPOOIIEM.

[IpuBUTH HABBIKK OCMBICIICHHOTO PEIICHHS KOHKPETHBIX XMMHUYECKUX 3a7ad,
HAyYUTh HAXOIUTh ONTUMAJbHBIC pPEIICHUS NPOo(ECCHOHATLHBIX 3a7a4, B TOM
YHUCJIE C UCIOJIH30BAHUEM 3aKOHOB XUMHUH, XUMUUECKUX ITPOIICCCOB U BEIIIECTB.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII
JucuuninuHa «XuMUs» OTHOCUTCS K TUCIHUIUIMHAM 0a30BOM yacTH OJ0Ka
bl.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE
[Tpomecc M3ydeHUs: MUCHMIUIMHBI « XMMHUS» HaNpaBJIeH HAa (GOPMUPOBAHUE
CHEAYIOINX KOMIETEHIINM:
OK-8 - crmocoOHOCTEIO paboTaTh CAMOCTOSTEIHHO
OK-10 - crtocoOHOCTHIO K MO3HABATEIHHON JESATEILHOCTH

Pe3yabTaThl 00yueHHs, XapaKTepUu3ywume

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

OK-8 3HaTh: OCHOBBl XHMHUHA W  XUMHYECKHE  IPOLECCHI
COBPEMEHHOW TEXHOJIOTUU MPOU3BOJICTBA.

YMeTh. NPUMEHATH IOJMYYEHHBIE 3HAHUSA 1O XUMHHA IIPU
V3YYEHHUH IPYTUX JTUCLHMILIMH.

Brnagers: COBpeMEHHON HAyYHOM ammapaTrypomu.

OK-10 3HaTh: MPAKTUYECKHUE MOCIIECICTBUS BO3MOXXHBIX PEIICHUN
3aJlayi.

YMeTh: oTinyaTh hakThl OT MHEHUN, MHTEPIPETAIIUNA, OLICHOK
Y T.JI. B PACCYKICHUAX IPYTUX YYACTHUKOB JAEATEIbHOCTH.

BmageTs: cnocOOHOCTRIO K TO3HABATEIBHON IEATEIHLHOCTH.

4. OFBEM JIUCHUILJIMHBI
OO6m1as Tpy10€MKOCTh JUCHUIUIMHBI « XUMUS» COCTABIISIET S 3.€.




Pacnpenenenuie TpyJ0€eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouyHasi gopma o0yueHust

Bcero | Cemectpbl
4acoB 1

Buner yue6HOI paboThI

AyIuTOpHBbIE 3aHATHSA (BCEro) o4 o4

B TtoMm uuncie:

Jleknuun 18 18

JlabopaTtopusie pabotsl (JIP) 36 36

CamocTtosiTesibHas padoTa 99 99
Yackl Ha KOHTPOJIb 27 27
Buibl MPOMEXYTOYHOM aTTECTAINH - DK3aMEH + +
OO6m1ast TPy 10€MKOCTb:

aKaJEMIYECKHUE YaChI 180 180
3a4.e]. 5 5

5. COAEP/KAHUE JUCHUIIJIMHbBI (MO1Y JIS)
5.1 Copaep:xkanue pa3aesioB JUCHUIUVIMHBI M paclpe/ejieHHe
TPYA0E€MKOCTH M0 BHAAM 3aHATHI
o4Has popma 00ydeHHsI

15?_[ HamnmeHoBaHme TeMBbI Conepxanue paszena Jlexn J:;s: CPC BSIZFCO’
1 |Crpoenue BemectBa u |KBaHTOBO-MeXaHMYECKHE IPEICTABICHUS O CTPOCHHHU
peakuuoHHas aToMa. [IBoiicTBEHHass MpUpOJA IEKTPOHA. ATOMHAas
CHOCOOHOCTD BEIECTB opbutans. KBanrosbie uncna. [IpuHINI MUHIMATEHON

sHepruu. [IpaBuio Kieukosckoro. [IpunHuun 3ampera
[Maymu. [IpaBuiio T'ynna. DNeKTpOHHEIE
KOH(UTYpaIlMiaTOMOB U HOHOB.

[lepuoanueckuii 3akoH M THepuoIMYEcKas CcHCTEMa
aneMenToB. Ilepuopnueckue CBOMCTBA 3IEMEHTOB.
Pagnycer aromoB. DHeprus uoHm3anuu. CpoAcTBO K
JNIEKTPOHY. ONeKTPOOTPULATENIBHOCTb.
IMeprogmyeckoe W3MEHEHHE KHCIOTHO-OCHOBHBIX U
OKHCITUTEIIbHO-BOCCTAHOBHUTEIIBHBIX CBOMCTB BEIIIECTB. 4 6 16 26

Xumudeckas cBsA3b. KoBalleHTHast CBsS3b. MeTon
BaJICHTHBIX CBs3EH. OOMEHHBII Hu
JIOHOPHO-AaKLENTOPHBII MEXaHU3M oOpazoBaHus
KOBQJICHTHOH  CBs3W. [ MOpuam3amuss ~ aTOMHBIX
3JIEKTPOHHBIX OpOMTaNel, TeOMEeTpUYecKas CTPYKTypa
Monekyn. HMoHHas cBsi3b. Meraumdeckas CBS3b.
Bonopoanas cBsi3b.

CpoiicTBa # PCaKMOHHas CIIOCOOHOCTH BCIICCTB,
COCTaBJIAIOIIUX OCHOBY CTPOUTEJIbHBIX MaTEPHAJIOB.

2 |OcHoBBI XuMH4IecKol | Xumudeckass TepMoauHaMuka. OCHOBHBIE MOHSTHS
TEPMOIUHAMUKH U [xumuyeckoil TepMoauHaMuKU. [lapameTpbl cOCTOSHUS.
KHHETUKU TepmoauHaMuueckue (GyHKIMN: BHYTPEHHSS SHEPIHS,
SHTAJBNUS, OSHTPONHUA, H300apHO-U30TEPMUUECKUI 4 6 16 2
HNOTEHUUAL. Ileppoe  um  BTOpOE  Hadana
TEPMOJUHAMUKH.

9HepFeTI/IKa XUMHUYECKUX ITPOLECCOB. 3akon I'ecca u




CJIEACTBUS U3 HEr0. DHTAIBIINU 00pa30BaHUSL.
TepMoxuMmIUecKre ypaBHEHHS. Y CIIOBHS
CaMOIPOU3BOJIBHOTO MPOTEKAHHS IIPOLIECCOB B
M30JTUPOBAHHBIX ¥ HCH30JIMPOBAHHBIX CHCTEMaX.

Xumnueckass KkuHeTHKa. CKOpPOCTh  XMMHYECKHX
peakuii. IloHsATHE 00 aKTHBHBIX MOJIEKYJIaX, SHEPTUI
aKTUBAaLUK, aKTHBUPOBAHHOM KOMILIEKCE. YpaBHEHHUE
AppeHuyca. 3aBUCHMOCTb CKOPOCTH PpEakIMU OT
KOHLIEHTpAallUU U TeMIepaTypbl. 3aKOH AEHCTBYIOLIUX
Mmacc. Kunernueckue ypaBHeHHs Il TOMOTEHHBIX W
rereporeHHeIX nporeccoB. IlpaBmmo Banrt-T'odda.
Metoasl  peryaupoBaHUs CKOPOCTH  pEaKIMH.
Karamus. KaTanu3atopsl U KaTaaUTUYECKHE CHCTEMBL.
Teopun karanmza. KonebarenbHbIe peakui.

Xumuueckoe paBHoBecue. TepMoarHAMUYECKOE U
KUHETHYIECKOE YCIOBHS COCTOSTHHSI PABHOBECHS.
Koncranra paBHOBecusl. BiusiHue H3MEHEHUS BHEIIHUX
YCJIOBUH Ha MOJIOKCHUE XUMUYECKOTO PABHOBECHSL.
IIpunnun Jle [latense. dazoBoe paBHOBECHE.

3aKOHOMEPHOCTH XUMUYECKUX IPOIIECCOB
COBPEMEHHBIX TEXHOJOIHI IPOU3BOICTBA
CTPOUTEIILHBIX MaTEpUAIIOB.

PactBopsl. [lucniepcHbie
CUCTEMBI

OO0mme mnpencTaBlieHHs O pacTBopax. [uapaTHas
teopust pactBopoB .M. MenneneeBa. Croco0bl
BBID@KEHHSI KOHLCHTPAI[MH pacTBOPOB: MaccoBas,
MOJISIpHast JIOJIsl, MOJISIpHAs, MOJISUIbHAsT KOHIICHTPAIINS,
MOJISIpHAsi KOHIIGHTpPALUs SKBHBAJCHTOB. BhIpaxkeHue
3aKOHA 9KBUBAJICHTOB JUISl PACTBOPOB.

OO0uime cBoiicTBa pacTBOPOB: AaBJIEHHUE Mapa
pacTBOpPOB, KMIIEHHE H KPUCTAJUTU3ALUSI PACTBOPOB.
3akoH Payms. Kpuockonwus, 30ymmockonms. OcMmoc,
ocMOTHYECKOe naBieHue. 3akoH Baut-T'odda.

PactBops! anekTponuToB. Teopus 3JeKTPOIUTHIECKON
muccounanuu  Appenuyca. CTeneHb U KOHCTaHTa
qucconanuy. Peaknum B pacTBOpax AIEKTPOIHTOB.
HoHHble paBHOBECHUS U UX CMEILEHHE.

DJeKTponnTHIECcKask JUCCOIMaIms Boabl. VloHHOE
Ipou3BeIcHUE BOAbL. BoIOpOoaHbIi MOKa3aTens.
Mertonst onpenenenust pH. pH-unaukaropsl. I'maponns
cosneifl. Conu, THAPOIU3YIONIUECS IO AHHOHY, 110
KaTHOHY, HerHIpoiu3yromecs conu. Mzmenenne pH
cpens! ipu runponmse. bydepHsbie cncTemsl.

JlucrepcHbIe CHCTEMBI, UX KITaCCH(HKAIHS, METOIBI
norydenus. TepMoguHaAMHUYecKas HEYCTOHIHBOCTD
reTepOreHHBIX AUCIIEPCHBIX cucteM. [loBepXHOCTHBIE
SIBJICHHS U asicopOust. KommonaHsle pacTBopsL.
Kunernueckas u arperaTuBHasi yCTOMYMBOCTb
KoJUTOUIHBIX cucteM. Koarymsmus. CexumenTtanust.

CT‘pOl/ITeﬂbele MaTe€puaJibl KAK HNCKYCCTBEHHBIC
JAUCNEPCHBIC CUCTEMBI.

16

26

DIIEKTPOXUMUYECKHIE

DIEeKTPOXUMHYECKHE CUCTEMBI. DIEeKTPOAHBIN

IIOoTCHIIMA, MCXaHU3M €ro BO3HHUKHOBCHHA.

16

24




MPOLIECCH

VYpaBHenue HepHcra.  DNEKTPOXUMUYECKHH  PsiX
HaNpsDKEHUH METaJlIoB. THIIBI DJIEKTPOIOB.

lNansBaHMueckue 3JIEMEHTBI. N3mepenue
IEKTPOIBIDKYIIECH CHJIBL. Tonsapuzanus u
nepeHanpsokeHne. XUMUYECKHe HCTOYHHKHM —TOKa:
HICpBUYHbBIC rajabBaHUYECKUE JJIEMEHTH,
AKKyMYJSATOPBI, TOIUIUBHBIE 3IEMEHTHL.

Koppo3ust meramnoB. Buasl koppos3un. MexaHusm
3IEKTPOXUMHUYECKOM KOppO3uu. 3alura METauloB OT
Koppo3uu. Dnekrponus. [Iporeccsl, nporekaromue npu
3JIEKTPOJIU3E  BOAHBIX  PAaCTBOPOB  BJIEKTPOJHUTOB.
3akonsl Papanes.

5 |[loaumeps! 1 oUTOMeEpHI

OneMeHTHl — opraHudeckoil xumuu. IlonstHe o
nonuMmepax M onuromepax. OpraHuueckue |
HEOpraHW4ecKkue  HoauMepbl. MeToasl  cuHTeE3a
MONUMEPOB:  TONUMEpHU3aLys,  I[OIMKOHIACHCAIHS.
XUMHUYECKOE CTPOCHME U CBOMCTBAa IIOJIHMEPOB.
Hectpykuus MOJINMEPOB. buononumepsi: 2

6 18 26
Tojmmcaxapulibl, IMOJIMU3O0IIPEHBI, OenKu.
CrpourensHbie MaTepuabl Ha OCHOBE
BBICOKOMOJIEKYJIAPHBIX CO@Z{HH@HHﬁ. HpI/IMeHeHI/Ie
MOJIMMEPOB MPH U3TOTOBJICHHU OESTOHOB.
6 XuMuueckas XumMmuaeckast I/I,Z[CHTI/I(bI/IKaHI/IH BCIICCTB.
I/I,E[eHTI/I(I)I/IKaI_II/IH Anamutuyeckuii curHaji. OCHOBBI KAa4ECTBEHHOTO M
KOJIMYECTBEHHOT0 aHaim3a. KauecTBeHHbIE p€aKkuru Ha
HOHBL Xumnueckue,  (QUNKO-XHUMHYECKHE U 2 6 17 25
(bnranecm/le MCTOJbl aHalInu3a M HUX HCIOJb30BAHUC B
COBPEMEHHBIX CTPOUTEJIbHBIX TEXHOJIOTUAX.
Htoro 18 36 99 153
5.2 llepeuenb 1a00PaTOPHBIX PaboT
Ne i/t | Ne paznena TpynoemkocTh
pasil HaumeHnoBaHue 1a00paToOpHBIX paboT Py
JMCLUTUIMHBI (gac)
L 1 OcHOBHBbIE KJ1acChl HEOPraHUYECKUX COETMHEHUN 4
2. 2 Omnpenenenue TeMIOBBIX Y3PPEKTOB XUMUUECKUX 4
peakuuii
3 5 CKOpOCTh XMMHUECKUX PEAKLIUN U XUMUYECKOE
' paBHOBECHE 4
4. 3 OO1m11e cBoicTBa paCTBOPOB U paBHOBECHUS B 4
BOJHBIX PaCTBOpaXx 3JIEKTPOJIUTOB
5 3 ['eTeporennsle quCIIEpCHBIE CHCTEMBI 4
6. 4 4
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH
7 4 4
DNEKTPOXUMHUYECKHUE TPOLIECCHI
8 5 CBoiicTBa OPraHNYECKUX BEIIECTB U 4
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUH (TI0JIMMEPOB)
9 6 . . .
KagecTBeHHBIN 1 KOJTMYECTBEHHBI XUMUYECKUI 4




aHaJIn3

6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBeTrcTBUM ¢ y4YEOHBIM IIJJAHOM OCBOCHHME JUCHUIUIMHBI HE
MpeayCMaTPUBAET BBIMOJHEHHE KYpPCOBOrO MpoeKkTa (paboThl) MM KOHTPOJBHOM

paboThI.

7. OUEHOYHBIE MATEPUAJIbBI IJ151 MTPOBEJIEHUSA
IMPOMEXKYTOUYHOM ATTECTAIIUU OBYYAIOIIIUXCSI IO
JANCIHHUIIJIMHE
7.1. Onucanue mokaszareJieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIUMH
HA Pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE HIKAJ OLlCeHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynprarel TEKyIIero KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTeCTalud
OLICHMBAIOTCS T10 CIEAYIOLIEH CUCTEME:
«aTTECTOBaHY;
«HE aTTECTOBaH.

PesyabTaTsl 00yuyeHus,

Komme- XapaKTepH3yomue Kpurtepuu
Tenmus c d)(':pM“p':)B :HH';ZTL OHEHHBEHI/IH ATTecTOBaH He arTecroBan
KOMIIETCHINH

OK-8 3Hatb: OCHOBBI | YKa)KUTE KpUTEPHUIL Brmonaenue pabdot B Hesbinonnenue
XMMHU U XUMHYECKHE CPOK, paboT B CPOK,
NIPOLECCHI IIPENYCMOTPEHHBIN B | IPEyCMOTPEHHBIN B
COBPEMEHHOHI pabounx mporpaMMax [pabouux nporpammax
TEXHOJIOTHH
IIPOU3BOJICTBA.
YMeTb:  NPUMEHSTH|YKaKUTE KPUTEPUIL Brimossaenue padot B Hesbinonnenue
MIOJTydCHHBIE 3HAHUA CPOK, paboT B CPOK,
0  XUMHH  TIpH MIPEIYCMOTPEHHBIN B | IpEeAyCMOTPEHHBIH B
H3yYeHUH TIPYTHUX pabounx mporpaMMax [pabouux nmporpammax
JUCHUIUINH.
Bnanets: YKQ)KUTE KpUTEPUN Brimonnenue pabot B Hespinonnenue
COBPEMEHHOU CPOK, paboT B CPOK,
Hay4yHOU MIPEeTyCMOTPEHHBIN B | IPEyCMOTPEHHBIN B
annaparypou. pabounx nporpammax |pabodnx nporpaMmmax

OK-10 3HaTh: NPAKTUYECKHUE |YKAKUTE KPUTEPUI Brmonaenue pabdor B Hesbinonnenue
MOCIEICTBUS CPOK, paboT B CpOK,
BO3MOKHBIX HMPEJYyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN B

pelLIeHN 3aJauH.

paboumx mporpammax

pabourx mporpaMmax

VYMeTb: OTJIHYaTh
(aKThl OT MHEHHMH,

YKaKUTE KpUTEPUI

Brimonnenue pabot B
CPOK,

HeBrimonnenne
pabor B cpoK,

HUHTEpIIpETaLUii, IIPEYyCMOTPEHHBIN B | IPEyCMOTPEHHBIN B
OLICHOK U T.J. B pabouux mporpaMmax |pabodmx MporpaMmmax
pacCcyKIeHMsIX

JIpYTUX yYaCTHUKOB

JIESITEJIBHOCTH.

Bnanets: YKQKUTE KPUTEPUN Brimonnenue pabot B Heswinonxenue
CIOCOOHOCTBIO K CPOK, paboT B CPOK,
[103HaBaTENbHON [IPEYyCMOTPEHHBIN B | IPEyCMOTPEHHBIN B
JEeSITEIbHOCTH. pabounx nporpammax |pabodnx nporpaMmmax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MPOMEKYTOUHOTO KOHTPOJIS 3HAHUM OlleHHuBatoTcs B 1 cemecTpe




JUISL O4HOM (pOpMBI 0OYUEHHUS MO YEThIPEXO0aTbHOM CUCTEME:

«OTJIMYHO»,
«XOpOoUIO»,

«YOOBJICTBOPUTCIIBHO»

«CHCYAOBJICTBOPHUTCIILHO)).

Pe3yabTaThl
Komme- 0byuenus, Kpurepuu
XapaKTepHu3ylolue OT/IHYHO Xopomo Yaosa. Heynosu.
TeHUHS | chopmmposannoct, | OUCHHBAHMS
KOMIIEeTCHIUH
OK-8 3HaTh: ocHoBhI|Tect Bemonnenue | Beimonnenue | Brimonnenue B Tecte
XUMUHU U tecta Ha 90- | Tecra Ha 80- Tecta Ha 70- Menee 70%
XUMHYECKHE 100% 90% 80% MIPaBUIBHBIX
MIPOLIECCHI OTBETOB
COBpPEMEHHOM
TEXHOJIOTUH
MIPOU3BOJICTBA.
VYMeTn: Pemenue Bagaun IIponemonctp | IlpomemoHncTp 3agaun He
TIPUMEHSTh CTaHIAPTHBIX peIIeHBI B HUpOBaH HpPOBaH BEPHBIH |  pemieHsl
IOy ICHHBIC MPaKTUIECKUX ITOJTHOM BEPHBIH X0 | XOf pemeHus B
3HAHUA [0 XUMUH |3a0a4 o0peMe U |pemieHns BeeX, | OOIBIIMHCTBE
pu H3YYICHUU MONYyYCHBI | HO HE TOJTyYeH 3ama4
JIPYTHX BEpHbBIE BEPHBIN OTBET
JUCLIUTIIINH. OTBETHI BO BCEX
3a7a4ax
Bnanets: Pemmenue 3anaun IIponemonctp | Ilpomemonctp | 3amauu He
COBPEMEHHOMN MIPUKIIATHBIX pelieHsl B HpOBaH VPOBaH BEPHBIN |  pelIeHbI
Hay4HOU 3a7a4 B IIOJTHOM BEPHBIU X0/, | XOX peleHus B
arnmnapaTypou. KOHKPETHOU o0beMe U | pelieHus BCeX, | OOJBIIMHCTBE
MpeIMETHOM MOJIYYEHBI | HO HE MOIy4YeH 3a1a4
obnactu BEpHEIC BEPHEII OTBET
OTBETHI BO BCeX
3a7a4ax
OK-10 |3Hatsb: Tect Bemonnenne | Bemonnenne | BrmonneHune B Tecte
MpaKkTU4YeCcKue tecta Ha 90- | Tecra Ha 80- Tecta Ha 70- meHee 70%
MOCHEICTBUS 100% 90% 80% MIPaBUIBHBIX
BO3MOKHBIX OTBETOB
pelIeHN 3aJauH.
VYMeTh: oTiinuath |Pemrenne Bagaun IIponemonctp | IlpomemoHncTp 3agaun He
(axTHsI OT CTaHJApTHBIX pelIeHEI B HUpOBaH HPOBaH BEPHEIH |  pemIeHsl
MHCHHH, MPAKTHUIECKUX ITOJTHOM BEpHBIN X0 | XOI pemeHus B
UHTEpIIpETalMi, |3a1a4 o0beMe U |peleHus BceX, | OOoIbpIIMHCTBE
OIICHOK U T.J. B MOJTyYeHBbl | HO HE MOJIyYeH 3a1a4
paccyXaeHusIX BEpHbBIE BEPHBIN OTBET
JIPYTUX OTBETHI BO BCEX
YYaCTHHKOB 3a7a4ax
JIEATEILHOCTH.
Brnaners: Pemenne 3anaun IIponemonctp | Ilponemonctp | 3amauu He
CIOCOOHOCTBIO K |IIPHKIIATHBIX peuieHsl B HpOBaH HPOBaH BEPHBIN |  pelIeHbI
MO3HABATEILHOW |3a/1a4 B ITOJTHOM BEpHBIN X0J] | XOJ pelleHus B
JIeATEeIILHOCTH. KOHKpETHOU o0beMe U |pelieHus BeeX, | OOJbIIMHCTBE
MpeIMEeTHOM MOJIYYE€Hbl  |HO HE MOJy4YeH 3a1a4
obnacTi BEpHbIE BEpHBIN OTBET
OTBETHI BO BCEX
3a7adax
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE

KOHTPOJIbHBbIE 32JaHUSl MJIM HHbIe MaTepuajbl, HeO0OX0AUMbIe IS OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH)
7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TeCTHPOBAHUIO



1. ITony4yenue aneTaTHOTO IIETKa U3 IeJITI0I03b BO3MOXKHO 0J1aro/iapsi HATM4UIO B
HEW ...

O onokcuasbix PparMmeHTOB O THAPOKCHIIBHBIX TPYIII

O  METWIEHOBBIX TPYIIII O mMkIMYeckux pparMeHToB

2. O6beM pacTBOpa XJIOpHUAA KaIbIUs C MOJISIpHOM KoHueHTpauuei 0,1 Momb/m,
HEOOXOMMBIN JUTsI OCaXAeHUsS kKapOoHaT-noHoB u3 200 M1 pacTBOpa KapOboHaTa
KaJIisl ¢ MOJISIpHOM KOoHIleHTpanwuen 0,15 Moib/i1, paBeH  MUJUTAIUTPAM.

O 200 O 100

0O 150 O 300
3. Kuciele conn O6pa3y10TC$I B pCaKIUAX, CXEMbI KOTOPBIX UMCIOT BHU] ...
0 Zn(OH), + HCI 0 KOH + H,S0,

o CaCOs3+ H,O + CO, o 2KOH + H,S0,

4. B COOTBETCTBUU C TEPMOXUMUYECKUM YPABHEHUEM

FeO(rg) + Hz (r) = Fe(re) + HO(), A H® = 23k JIx

Ut moaydeHus 560 1 keneza HeoOXOAUMO 3aTpaTuTh K/ Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuu OEKOB B BOAHBIX PACTBOpaxX KUCIOT U IIeJouei
MPOUCXOJIUT UX ...

O BbICaIMBaHHE O okuciaeHue

O koHpgeHcalus O rugponus

6. /{51 kauecTBEHHOTO OOHApYKEeHUsI KapOOHAT-UOHA UCTIONIBb3YETCSl PACTBOP
O cpennelt conu O  CcWIBHOTO OCHOBAHMS

O opraHMyYecKOro MHIUKATOpa O  CuJIBHOUM KHCIIOTHI

7. Ha BHelIHEM SHEPreTUYeCKOM ypOBHE aToMa 3JIEMEHTa, 00pa3yIolero
BbICIINN ruapokcu] coctaa H303 - coepKuTcst  3JIEKTPOHOB.

O 6 O 7

O 5 O 4

8. ITpu paboTe ranbBaHUYECKOIO AIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U
MEJIHOTO 3JIEKTPOI0B, TOTrpykeHHbIX B 0,01 M pacTBOpBI KX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu**/Cu)= 0,34 B), Ha KaTo/Ie IPOTEKAET PEaKIIHs,
ypaBHEHUE KOTOPOU UMEET BUJI...

O Cu* +2&=Cu° O Ag°-&=Ag+

O Ag'+é&=Ag° O Cu°-2& =Cu’+

9. Peakiueii moauMepHu3aliiii MOYKHO TIOJYYHUTh BEIIECTBO, HA3BaHUE KOTOPOTO
O nepnoH O aHTpOoH

O wHaiinon O Tteduon

10. CBeueHne aToMOB, MOJIEKYJ MJIM APYTUX YaCTHUL, BO3HUKAIOIIEE ITPU
3JIEKTPOHHBIX NEPEX0/IaX U3 BO30YKACHHOIO COCTOSIHHSI B OCHOBHOE, HAa3bIBAETCH. .



O smuccuei O penakcauuei

O mroMuHeECHEHIIMEN O doromerpueit

11. Atomsl yrinepoaa B mosiekyie C,Hy HaxXoAsTCsl B COCTOAHUU -
rUOpUIN3ALIUN

0O sp° O sp

O sp? o sp’

12. J1ns cMeneHnst paBHOBECHS B CUCTEME

Ha(r) + S(18)=H,S(r), A H® = -21x ]Ik

B CTOPOHY 00pa30BaHuUsl CEPOBOIOPOa HEOOXOIUMO ..

O NOHU3UTH AaBJIECHUE O NOBBICUTH JTaBIICHUE

O  BBECTHM KaTaJIM3aTop O DNOHU3UTH TEMIIEPATYPY

13. B kauecTBE HU3KOMOJIEKYJISIPHOT'O BEILIECTBA B PEAKIIUAX MMOJIUKOHICHCAIIUN
yare Bcero oopasyercs ...

O H,S O HO

0O CO, O NaCl

14. BemecTBo, M3MEHSAIOIIEE CBOKO OKPACKY B 3aBUCHUMOCTH OT pH cpenbl
Ha3bIBACTCA ...

O kpacuteiem O smekTponuToM

O pearenTom O wuHOUMKaTOpOM

15. Inst mpurotosnenus 2 1 0,1 M pactBopa NaOH tpebyetcst 1
TUAPOKCH]IA HATPUS

O 40 O 4

O 16 O 8

16. /1151 NOBBIIIEHUSI TEMIIEPATYPBI KUTIEHHS pacTBopa Ha 1,04°C
(Eny0 = 0,52rpaa.kr/Mojib) He00X0IMMO, YTOOBI KOHIICHTPAITHUS

PACTBOPEHHOI'O B HEM HEAJICKTPOJIUTA COCTABIIsIA MOJIB/KT.
O 2 O 02
O 01 01

17. KoadgdunreHT nepea MoJjieKyJIoi BOCCTAHOBUTENSI B YPAaBHEHUH PEAKIINU
K>Cr,07 + NaNO, + H,SO,4 = Cr,(SO4); + NaNO3 + K,SO,4 + H,O pasen

O 3 O 2

O 1 O 4

18. IIpoaykTamu, BEIACTISIONIMMICS HA HHEPTHBIX JIEKTPOJIaX TIPH IEKTPOJIN3E
BOJIHOTO pacTBOpa Cylb(dhara HATPUs, ABISIOTCH ...

O NamO, O Nawu SO,

O H;uO O H;uS
19. Tlpu momoIy JaKMyca MOKHO Pa3INdUTh PACTBOPHI COJICH
O FeCl, u A1Br3 O Na,SO, wu NaCl

O NaCl u Na,SO; O K,SO,4u CaBr,



20. Ecnu yBenuuuTh nasieHue B 10 pa3, To CKOpOCTh MPSIMOM peakuu
H; (r) + Br, (r) = 2HBr(T), npu ycioBuM €€ 3J1€eMEHTapHOCTH, YBEITUYUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 IlpuMepHbIii MepeyeHb 3aJaHU I pellleHus] CTAHAAPTHBIX 3a/1a4
Tema 1. OcHOBHBIE CTEXMOMETPUUYECKHUE 3AKOHBI
U pacyeTsl 10 YPABHEHUSAM peakuuil

3agava. BzaumonelicTBHE aIOMUHHUSL C PACTBOPOM COJITHOM KHCIIOTBI
IIPOTEKAET MO CIEAYIOIIEH PEaKIINN:

2Al + 6HCI — 2AICIl3 + 3H,1

B peakmuu ydactByroT 2,7 kr amomunusi. Paccuuraiite 00beM Bogopona,
BBIJICJIMBILIETOCS B XOJI€ PEAKIIUU, TPOTEKAIOIIEN PU HOPMAIbHBIX YCIOBUSX, a TaK
xe npu Temneparype 28 °C u maBmenumu 102 kIla; aGCOMIOTHYIO IUIOTHOCTB
BOJIOPOJIa U TJIOTHOCTH BOJIOPOJA MO BO3YXY; Maccy 00Opa30BaBIIETOCS XJIOpHIA
AIIOMHHUS 1 MAaCCOBYIO JIOJIIO AJIFOMUHUS B HEM.

Pemenue. Peakuust mpoTeKkaeT no ypaBHEHHUIO

2Al + 6HCI — 2AICI; + 3H, 1.

B BUAC Ta6J'II/II_[BI npeaAcTaBuM MOJIAPHBIC MACChI, KOJUMYCCTBO MOJIb U
COOTBCTCTBYIOIMC UM MACChl Yy4YaCTBYIOIIHMX B pCaKIIWH BCIICCTB.

Al AIClI; H,

M, r/mone | 27 |27 +3-35,5=133,5 | 2

v, MOJIb 2 2 3

m=Mwv, T | 54 267 6

YroObl HAWTH 00BEM BOAOPOJA, BBIACIUBIICTOCS B PEAKIUU MPH HOPMAIBHBIX
YCIIOBUSIX, COCTaBUM MPOTIOPILHIO:

54 r Al Beiensirot 3 kucioTsl (22,4-3) 1 Bogopoza (10 ypaBHEHUIO PEAKIINN)
2700 r Al BeiensiroT 3 kuciaoTh V, 11 Bogoposa (1o yCIOBHIO 3aJ1a4H);

Vy = 202245 53605

JIs yCIIOBH#, OTIMYHBIX OT HOPMAJBbHBIX, O0BEM TIa3a pPacCUYUTacM II0
ypaBueHwuio (1.4):

_v-R-T 3360-831-(273+28) _
X< p 53 4102 =3678,4 1,
v 1o dopmyste (1.3):

\Y




Py -V, T 101-3360 - (273+28)
X" p 273-102

AOCOIOTHYIO TUIOTHOCTH BOIOpOAa paccuntaeM 1o dopmyse (1.6):
M
Hy) 2

PH =7V, 224

OTHOCHUTENIBHYIO TUIOTHOCTH BOJOPO/IA IO BO3AYXY paccunutaeMm 1o dpopmyie (1.8):

D6030 _ M(HZ) :i

(Hp) M (5050 29

Maccy o0pa3oBaBmierocss B peakluu XJIOpUJa XKejle3a pacCyuTaeM IO
YPaBHEHHUIO PEaKIUH, COCTABUB MPOIOPITHUIO:

Vv

=3678,4 1.

=0,091/1.

=0,07.

2700r Al obpazyror M AlCI,

54r Al o6pasytor 267 r AlICIs;

2700-267
m =———=13350r.
AICI, 54

MaccoByio moimo sxene3a B AlCI; paccunTaem, UCX0asi COOTBETCTBEHHO M3
aTOMHBIX U MOJISIPHBIX MacC aTOMOB U MOJIEKYT:
133,5 r AICl; cocrasmsror 100 %
27r Al cocTaBisAloT  x %;
27-100
X =

133,5
Tema 2. Kitaccbl HeOpraHm4ecKux coeMHeHuit

= 20,22 %.

3anaqa 1. Kakue u3 MNECPCUYNUCIICHHBIX HUKC BCIICCTB ABJIAIOTCA OKCHUIAMMU!

H,CO;, BeO, K,0, SO,, Mg(NOs),? Ykaxkute ux cBolicTBa (OCHOBHBIE, KHCIIOTHBIE,
amborepHbie). Hamuiuwre ypaBHEHHS peaklMid, [TOKa3bIBAIOIUX XapakTep
OKCHJIOB.

Pemenue. B Hamem npuMepe KUCIOTHBIM OKCHUIOM SBISIETCS OKcull SO;.
[Ipu B3auMozeiiCTBUM C BOJOM OH 00pasyeT cepHUCTyO Kucinory H,SOs, ¢
OCHOBAHMSIMU 1 OCHOBHBIMHU OKCHIAMH — €€ COJIH:

802 + H20 — H2803,
802 + 2LIOH — leSOg + HzO,
SOZ + NCZQO — NCZZSO;g.

Okcun K,O  mposBiISIET OCHOBHBIE CBOMCTBA, PacTBOPSETCS B BOJAE C
oOpa3oBaHHEM OCHOBaHUs. B3auMOIEUCTBYET C KHUCIOTaMH M KHUCIOTHBIMHU
OKCHUJaMU C 00pa30BaHUEM COJICH B COOTBETCTBUHU CO CIICAYIONTUMHU PEAKITUSIMHU:



KO + H,O — 2KOH;
KO + 2HClI —2KCl + H)0;
K20 + COZ — KzCOg.

BeO — amdorepHsiii okcu, HEPAaCTBOPUMBIN B Bojie. EMy COOTBETCTByeT
TUAPOKCH]T, TPOSBIISIFOIINI KUCIOTHBIE cBOMcTBA (H,BeO, — knuciaora) u OCHOBHBIE
cBoiictBa (Be(OH), — ocHoBaHme). AMQOTEpHBIE OKCHABI B3aUMOJCUCTBYIOT C
KUCJIOTaMU U IIEJ0YaMH, a TaKXe C KHUCIOTHBIMH M OCHOBHBIMH OKCHAAMHU C
oOpa30BaHUEM COJICH:

BeO + 2HCI — BeCl, + HO;
BeO + CO, — Be(COs
BeO + 2NaOH — Na,BeO, + H,0;
BeO + K,0 — K;BeO..

3agaua 2. CocTaBbTe ypaBHEHHUS PEAKIUMN TOJYYEHHS BCEX BO3MOKHBIX
coJiel TIpY B3aUMOJICHCTBUU THAPOKCHU]IA Oapus U CEpHUCTOM KUCIOTHI. HazoBute
MOJTyYEHHBIE COJIH.

Pemennue.
Ba(OH), + H,SO; — 2H,0 + BaSO; - cynbdut d6apusi.

IIpu HemocrtaTouHOM [UIsi 00pa30BaHMA CPENHEH COJIM  KOJUYECTBE
OCHOBAHUS MOJIy4aeTcsl KUCIas COJIb:

Ba(OH), + 2 H,SO;— 2H,0 + Ba(HSOs), — ruapocyiabhuT Oapus.

Jlns mpeBpamieHuss KHUCIOH COJMM B CPEAHIO HEOO0X0auMO J00aBUTH
OCHOBAHHE:

B&(HCOg)Q + Ba(OI‘[)z — 2BaCO; + 2H,O0.

ITpu HEmOoCTAaTOUHOM ISl 0OOpa30BaHUs CPEAHEH COJIM KOJUYECTBE KUCIOTHI
MOJIy4AETCS. OCHOBHASI COJIb:

2Ba(OH), + H,SO;—2H,0 + (BaOH),SO3— ruapokcocyinbput 6apusi.

HeoO6xomumMo TOMHUTH, 4YTO MPABUIBLHOCTH COCTABJICHUS XUMHYECKOU
dbopMysIbl TIpOBEpPSIETCS MO PABEHCTBY BAJCHTHOCTH (CTEMEHU OKHCIICHUS)
OCHOBHOI'O ¥ KHUCJIOTHOIO OCTaTKOB. BajleHTHOCTP OCHOBHOTO OCTaTKa
ONPENEISIETCS YUCIOM 3AMEUJeHHbIX 2UOPOKCOZPYNN B MOJIEKYJIE OCHOBaHHUS Ha



KHUCJIOTHBIM OCTAaTOK, BAJICHTHOCTB (CTeHeHB OKI/ICJ'ICHI/IH) KHCJIOTHOI'O OCTaTKa —
YUCTIOM 3aAMeUieHHblx amomoe BOAOpOoJa B MOJICKYJIC KHCIOTBI Ha OCHOBHOM
OCTaToOK.

3agaua 3. IlpuBeauTe ypaBHEHUE pEAKIUU TIOJYUYECHHUS] THUIAPOKCHIA
amomuHusa. OnpenenuTe ero cBoMcTBa (nmpupoay). Hanuimre ypaBHeHUs peakiui,
JTIOKa3bIBAIOIINE HX.

Pemenue. FI/I,ZIpOKCI/II[ AJTIOMHUHUA HCJIB3A IIOJYYUTh HCIIOCPCACTBCHHBIM
B33HMO,Z[CI>'ICTBI/I€M OKCHJaa aJIIOMHHHS C BOHOﬁ, T.K. OKCHO HC paCTBOpUM B BOJC,
IMO3TOMY €I'0O MOKHO ITOJIYYHUTH CIICAYIOIIUM ITYTCM:

AI(NO3)3 + 3NaOH — AI(OH)3 + 3NaNQO,.

I'mapokcun amroMuauss o6namaer aM(pOTEpPHBIMH CBOWMCTBAMH, T.€.
JIBOMCTBEHHOW IPUPOJION, CIEHOBATEIBHO, MOKET B3aMMOJICCTBOBATh KaK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMU OKCHIAMH, TUIPOKCUIAMHU.

Peakiuu, moaTBep xAatOINE KUCIOTHBIE CBOMCTBA THIPOKCUIA:

Al(OH); (HAIO,;) + KOH — KAIO, + 2H,0;

2A|(Ol‘[)3 (HA'OQ) +  BaO — Ba(A|02)2 + 3H20
Peakiuu, moareepkAarone OCHOBHBIE CBOMCTBA THIPOKCUA!

2A|(Ol‘[)3 + 3H,CO; — Alg(COg)g + 6H,0;

2A|(Ol‘[)3 + 3S0; — A|2(804)3 + 6H,0.

Tema 3. JHepreTnka M HANPABJIEHHOCTh XUMHYECKHUX MIPOLIECCOB

3apnanme 1. Paccuumraiite TemoBol AS(O@PEKT XUMUYECKON pEakIuu,
MpOoTeKaloNme B CTAHJAPTHBIX  W300apHO-U30TEPMHUYECKUX YCIOBUSX, IO
YPaBHEHUIO:

CH4(2) + COZ(z) — ZCO(Z) + 2H2(z)s €CJIn
NHPCH, = —74,8 x]Ix/MOJIB; AH’ C O, = —394,0 kJ[x/MOJIB;
AH?CO =-110,5 xJIx/MOIb; AHPH, = 0 k] [5/MOJIb.

VYkaxure, Kakas 9TO peakius 2K30- WIM dHAoTepMHuYecKkas. Kakoe KoJIMuecTBO
TeIJIOTHI OyIeT 3aTpaueHo Ha noixyuyenue 30 kr Bogoposa’?

Pemenne. TemnoBoit 23¢pexkT XUMHUUIECKON peakiuu AH° , MPOTEKAIOIIECH B
CTaHJAPTHBIX H300apHO-U30TEPMUUECKUX YCIOBUSX, pPACCUUTaEM, TOJIb3YsICh
cneacTBueM 3akoHa ['ecca (3.1):

AHO= 2 V'AfHOnpoa_peaK - 2 V'AfHOucx.e-m

AHO: (2'AfHOCO(3) + 2'AfHOH2(e)) - (AfHOCH4(2) + AfHOCOZ(Z))'



AH’=2- (-110,5)+2: 0 — (— 74,8 —394,0) = 247,8 k]I
Tax xak AH> 0, T0 MPOIIECC IHOOMEPMUYECKULI.

W3 ypaBHEHMS peakLMK CIEAYET, YTO JJIs OJTydeHHs 2 Mosien (V1) uium 4 r (M
= v - M) Bomopona tpebyercs 3arparuth 247,8 k[ Termnotel. Eciiu B pe3ynbrare
mpoluecca o0Opa3yeTcss HWHOE KOJMYECTBO BemiectBa (v;), TO  TEIUIOTY
paccuutbiBaem o popmyne AH= v -AH° v,

v, = m/M, v, = 30-10%2 = 15:10° mouei,
AH = 15-10%- 247,8/2 = 1,8585-10° k JIx.

3az1aqa 2. Bo3MO0XHO 1 CaMOIIPOU3BOJIBHOC B3aHMOHeﬁCTBH€ Kap60HaTa
KaJlbIWA U OKCH/Ja KPEMHU, ITPOTCKAIOIICC 110 YPABHCHHIO

CdCOg(Kp)+ SiOQ(Kp) — CaSiO3(Kp) + COZ(Z)
B CTAaHIAaPTHBIX I/I3063pH0-H30TepMI/I‘-I€CKI/IX YCJIOBI/IHX?

Pemenne. Kputepuiem caMONpou3BOJIBHOTO MPOTEKAHUS Ipoliecca B
3aKPBITOM CHCTEME B H300apHO-U30TEPMHUUYCCKHX YCIOBHUAX SBIICTCA YOBLIb
sHeprum ['n60ca. Paccuntaem wu3smeHeHnue sHepruu [ 'mboca AG°B X0J€ JaHHOU
peaKIiy, BOCIOJIb30BABIINCh YpaBHEHHUEM AGY = AH - T-ASO.BeJII/IqHHy
W3MCHECHUS YHTATBITHH PEAKIINH PACCUYNUTAEM 110 YPABHEHUIO:

AH=(AH® CO,,.) + AH® CaSiOsq,)) — (AtH® SiOg ) + AH® CaCOsyy)).

OHTanenuu 00pa30BaHUs BCEX YYACTHUKOB PEAKIIUU OepeM U3 TaOIUIIbI
CTaHJAAPTHBIX (PU3UKO-XUMUYECKUX BEJIMYHUH .

AtH® CO,(.) = —393,5 kJIx/Momb; A(H® CaCOsy) = —1206,0 KJIK/MOIE;
AtH SiOy,) = —859,3 xJIx/Monb; A¢HCaSiOs, = —1584, 1k Ix/MoJb.
[loncTaBuB 3HAUYEHUS B YPABHEHUE, MOJTyYUM
AH® =-3635-1584,1 — (—859,3 — 1206,0) = 87,7 k/Ix.

0 .
Bobruncnum  u3mMeHeHue SHTponuu AS /Uid  peakiud, NpoTeKaroled B
CTaHJIAPTHBIX YCIIOBUSX, UCIOJIB3YS TaOIU4HbIE NaHHbIe (Tabmn.3.1).

g° CaCOgs,= 92,9 IIix/monb-K; g° S04 = 42,1 I /MonbK;
S° COyy =231,5)x/MonbK; S°CaSiOs) = 82,0 JIx/momsK.

ASO = Xv- Sonpoa -2v-S Oucx.e-m



AS®=S"CO,, + S° CaSiOs, — S° SiOyz,) — S CaC0sy),
AS°=82,0+231,6-92,9-42,1=178,6 JIx/Kmm AS°=0,179 xJx/K.
Paccuntaem AGO, BOCIIOJIB30BABIINCH HalieHHbIMY 3HaYeHrsamMu AH° u  ASY:
AG°=87,7 — 298 - 0,179 = +34,36 kJx.

0 .
[Tockonbky AG~ > 0, TO nHaHHBIA TMPOIECC B CTAaHAAPTHBIX YCIOBUSX
CaMOMPOU3BOJILHO NIPOTEKATH HE MOXKET.

Tema 4. XumMnuyeckasi KHHETHKA U PAaBHOBeCHe

3agaya 1. PaccuuraiiTe, BO CKOJIBKO Pa3 M3MEHHUTCS CKOPOCTb PEAKINU
oOpazoBanus okcua cepsl (VI), mpoTekaromieii Mo ypaBHEHHUIO

250, + O,) — 2803,
a) MpY yBEJIMUCHUU KOHIIEHTpaluu okcuaa cepol (1V) B 2 paza;
0) MpHu yBEJIMYEHUHU BHEILIHETO JJABJICHUS B 3 pasa.

Pemenne. KuHeTmyeckoe ypaBHEHHME pEakIMM, COIVIACHO  3aKOHY
JEUCTBYIOIUX MAacC, HUMEET BUJ:

2

v=k-cso2 Co,

a) 3amuIleM KUHETHYECKOe ypaBHEHHE Tpu KoHieHTpanuu SO, B 1Ba pasza
OOJIBIIIE HUCXOAHOM:

’ 2 2
v'=k-(2Cs0, )*-Co, =4-k-(Cso, )*-Co, .
3aTeM HaX0IMM OTHOILIEHHE CKOPOCTEil Tporiecca:

v _4'k-(C502)2-Co2 B

v k-(Cso,)*Co,

Takum oOpazoM, npu yBeaudeHUH KoHueHTpauuu SO, B 2 pa3za CKOpOCTh
peaxkuuu Bo3pocia B 4 pa3a;

0) B JaHHOM pEaKIINU BCE BEIIECTBA HAXOATCS B Ta3000pa3HOM COCTOSTHUH,
MOATOMY MPU YBEJIMUCHUH JaBJICHUs HaJ CUCTEMOM B 3 pa3a 00beM YMEHBIIUTCS B
TPU pa3a, a KOHIEHTPAIUS KaXIOTO U3 PEArNPYIONIMX BEIIECTB, CIEA0BATEIBHO,
yBeIMUUTCA B 3 pa3a. Torna KHHETUYECKOE YPABHEHUE 3alUILIEM:



v'=Kk-(3Csp, )?*-3Co, = 27-k-(Cso, )?*-Co, .

1)_': 27 k-(Csoz)z-Co2

2 %2 o7,
k-(cso,)" o,

CnenmoBarteibHO,

Takum o0Opa3om, mpu yBEIWYEHHUH JaBJICHUS B 3 pa3za CKOPOCTh PEAKIHH
yBEIUYHTCS B 27 pas.

3agaua 2. OKHUCIEHHE Cephl MPOTEKAET IO YPABHEHUIO
Sty + Oz = SO25)

Kak u3MEHUTCA CKOPOCTh 3TOM pEaKUWMU NPHU YBEIUYEHUN PEAKIHOHHOIO
o0béma B 3 paza?
Pemienne. B ciydae reTeporeHHbIX peakunii B ypaBHEHUE 3aKOHA JEHCTBUS

Macc BXOJSAT KOHIIEHTPALUK BEIECTB, HAXOASIIMNXCS B ra30BOM (haze UM PacTBOPE.
Kunernueckoe ypaBHEHHE JUIsl  T€TEPOT€HHOM peaKIMi 00pa30BaHUs OKCH/IA CEPbI
J10 U3MEHEHUS JaBJICHUS UMEET BUL:

U = k - COZ ’
MOCJIe YBEJIMUCHUHU 00BbEMA B 3 pa3a KOHIICHTPAIMS KUCIIOPO/1a YMEHBIIIUTCS TaKKe
1
B 3 paza: v'=kK-=-Co, .
3
v 1 k-Co, 1
CraenoBaTtebHO, — =" ==

v 3 k-Co, 3

Takum oOpa3om, IpH yBEIMYEHUU 00bEMA PEAKIIMOHHOIO cocyna B 3 pasa
CKOPOCTb PEaKLIMA YMEHBIIUTCS B 3 pasa.

3agaua 3. Bo CKOJIBKO pa3 BO3pACTET CKOPOCTh PEAKIMH, €CJIN TEMIIEpATypa
yBenmuntcs Ha 40 °C? TemneparypHbiil KO3Q(HUIMEHT PEaKIMU paBeH 2.

Pemenne. Cornacuo ypaBHenuto Baut-I'opda (3.10)

-t
2 Y
’i_y 10

(3]

4

PaccuntaeM, BO CKOJIBKO pPa3 YBEIUYHUTCS CKOPOCTb XHUMHYECKOW peakluH,
MIOJICTABUB B YPAaBHEHUE JIAHHBIE U3 YCIIOBHS 3aJa4H:



o L0
22— 102416,

Uty

Takum 00pa3om, TpH MOBBIIIeHHH TeMiepaTypbl Ha 40 °C CKOPOCTh TaHHOM
pEaKIuy yBEIUYUTCA B IECTHAALATH Pas.

Bamaua 4. Peakuus npu Temneparype 20 °C mporekaer 3a 45 c.
TemmnepatypHubiii  kod(puimeHT CcKOpocTH peakiuu paBeH 3. Kakoe Bpems
noTpedyeTcst st 3aBepiieHus 3Toi peakiuu npu 40 °C?

Pemenue. PaccuntaeMm BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTb PEAKLUU IIPU
YBEJIMYCHUH TEMIIEPaTyphl, BOCIIONB30BaBIINCH ypaBHeHHEeM Bant-I'odda:

t,—t
L4
Zj 10
t
40-20
Uy Uy

YeM BBIIIE CKOPOCTh PEAKIMH, TEM 3a 0olice KOPOTKHM IIPOMEKYTOK
BPEMEHU OHA IIPOTEKAET, TO €CTh BpEeMs IPOTEKaHMs peakiuu (7) ob6paTHO
IIPOIOPIIHOHAIILHO €€ CKOPOCTH (D).

Yo _ Ty
Uy Tty
Uosn-T 1
20 ~20
Orcrona T y0™ , Tpo=—"45=D>.
D40 9

ITpu 40 °C peakuus 3aKOHYMTCS 32 5 C.

3agaua 5. Hanummre BbIpaXXeHUS JJIsI KOHCTAHT PaBHOBECHS CIEAYIOIINX
peakuuii:

ZCO(Z) + 02(2) s 2C02(2),
Ca(Ol‘I)g(Kp) + COZ(Z) s CCZCO3(KP) + HZOch)-
Ot kakux (paKTOpOB 3aBUCUT KOHCTAHTA PABHOBECHS?

Pemenne. Peakiua 2CO.) + O, S 2C0,, romoreHHas. Beipakenue



JJIs1 KOHCTAHTBI paBHOBCCHUA UMCCT BU/IL:

__lco.f
[col-[o:]

Peakiusa Ca(OH)»u, + COspy S CaCOjsuy + HyOpy — TeTeporeHHasl,
MIO3TOMY B BBIP@XCHHC JJII KOHCTAHTBHI PABHOBECHUS BXOIAT KOHIICHTPAITUU
BCIIIECTB, HAXOAIIUXCS B YKUIAKOM HIIM T'a3000pa3HOM arperaTHOM COCTOSHHUHU.
BrIpaskeHHE KOHCTAaHTBI PAaBHOBECHS UMEET BHU/I:

[HzO]
[COz]

K= .
KoncranTta PaBHOBCCHA 3aBUCHUT OT IIPHUPOAbI PpCarupyrommux BCHICCTB H
TEMIICPATYPbl, HO HC 3aBUCUT OT KOHICHTpPALIMKX BCUICCTB U AABJICHMA.

3anaqa 6 B CUCTEMC YCTaHOBI/IJIOCB paBHOBeCI/IGZ
2HI,,, S Hyp+ 1y, AH® >0

Kaxk Haa10 U3MCHHUTH TCMIICPATYPY, AAaBJICHHUC U KOHICHTPAIHNIO PCarcHTOB,
YTOOBI CMECTHTH PaBHOBCCHC B CTOPOHY TCUCHHA prIMOﬁ pCaKI_II/II/I?

Pemenne.

1. Tpsimas peakims suporepmmdeckas (AH® > 0). CormacHo mpuHIHITY
Jle llaTenbe npy yBEIMUYEHUM BHEIIHEN TEMIIEPATYPhl PABHOBECHE CMEILAETCS B
CTOPOHY SHJOTEPMHUYECKOTO Ipolecca (MAYIIET0 ¢ TOIJIOMIEHUEM TEIJIOTHI).
CrnepoBarenbHO, JUIsl CMEUIEHUS pPAaBHOBECUS BIPABO TEMIEPATYpYy HAJIO
YBEIUYHTb.

2. B peakuum u3 asyx moiseit HI monydaercs mo ogaomy momro Hou |y, T.€,
BCETO JBa MOJIS, IO3TOMY M3MEHEHHE JIaBJICHUS He OyJeT OKa3bIBaTh BIMSHUE Ha
CMEIIIEHUE PAaBHOBECHS CUCTEMBI.

3. CMelleHHEe paBHOBECHS BIOPABO MOXHO JOCTUYL YBEIMYEHUEM
KoHleHTpaiuu HI| wunu ynanenuem w3 cuctembl Hp, u |, 4To mpuBener k
YBEJIMYECHHUIO CKOPOCTHU MIPSIMOM peaKITnu.

Tema 5. Ctpoenue atroma. Xumn4yeckasi CBA3b

3agaua 1. CocraBbTe DJIEKTPOHHBIE (POPMYIIBI aTOMOB JJIEMEHTOB C
nopsiikoBeiIM HOoMepoM 20 u 35, u300pa3uTe pachpeiesieHue HJIEKTPOHOB B
KBaHTOBBIX syeilkax. OmnpenenuTe MOJOXKEHHE 3JIEMEHTOB B NEPUOIUYECKON
CUCTEME, CBSI3aB €ro CO 3HAYEHHUEM COOTBETCTBYIOIIMX KBAHTOBBIX YHUCEN U



KOJIMYCCTBOM BAJICHTHBIX 3JICKTPOHOB. OnpenenHTe BaJICHTHOCTHb JJICMCHTOB B
HOPMAJIbHOM U BO36Y)K,Z[€HHOM COCTOSHUAX.

Kaxkue cBoiicTBa MMPOABJIAIOT ATOMbBI 3TUX JJICMCHTOB (BOCCTaHOBI/ITeJIBHI)Ie
N OKHCJIHTCJILHI)IG), JJIA KaKOI'0O U3 HUX BBIITIC SHGKTpOOTpI/IHaTCHLHOCTL?

Pemenue. Ilo Ttabnune JI.JM1. MenaeneeBa HaX0AUM CHUMBOJIBI 3JIEMEHTOB,
3alMChIBa€M MX, BHU3Y CJIEBa OT CUMBOJIA CTaBUM IOPSIKOBBIM HOMEDP, KOTOPHIN
yKa3bIBaeT 3apsijl Aapa aToMa M KOJIMYECTBO DJICKTPOHOB B aTOME.

Jlanee 3anmuchIBaeM IEKTPOHHYIO (DOPMYITy aTOMa, PACTIPEEIIss ICKTPOHBI
10 YPOBHSM U TIOAYPOBHSM, PYKOBOJCTBYSCH MPHUHIMIIAMH DSHEPTETHYCCKON
BoirogHOoCcTH W [laynu. DHepreTudeckuil ypoBeHb 0003Hauaercs IUbpoil u
COBMAQJAeT CO 3HAUYEHHEM TJIABHOIO KBAHTOBOrO 4HCJIAa N; MOAYPOBEHBb
obo3Havaercs OykBamu S, P, d, f, KOTOpwle COOTBETCTBYIOT OpPOWTAIBHBIM
KBaHTOBBIM 4YHCJIaM |, CBepxy cmpaBa HajJ KOTOPHIMH 3allMCBIBACTCS YHCIIO
AJIEKTPOHOB, PACIIOIOKEHHBIX Ha HUX (Ha S-OpOUTaIM — MAaKCUMAJILHO JIBa, HAa TPEX
DKBUBAJICHTHBIX P-OpOUTAISIX — MaKCHMaIbHO IIECTh, HA TISATH SKBHUBAJICHTHBIX
d-opOuTaNIX — MAKCUMAJILHO JECATH ).

0Ca 15°25%2p°3s%3p°4s?.

MakcuManbHOE 3HaUC€HHUE INIaBHOTO KBAHTOBOI'O YMCJIA, T.€. KOJIUYECTBO
3aMO0JIHSIEMBIX YHEPreTUUECKUX YPOBHEH, COBMAAAET C HOMEPOM MEPUOA, B
KOTOPOM HAaXOJUTCS NAHHBIN BJIEMEHT: Npax = 4, mepuon 4.

Howmep rpynnel ganHoro snemenTa ll, T.e. oH coBnajgaer ¢ KOIM4eCTBOM
BAJEHTHBIX 3JEKTPOHOB. Kanbluuili OTHOCHUTCS K 3JIEMEHTaM S-CeMelCcTBa U
COOTBETCTBEHHO HAXOJUTCA B TJIaBHOW MOATPYIIIE.

Pacnpenenenue 3€KTPOHOB MO ssUeiKaM OyJIeT UMETh BU/:

S p d f
411
R R A
3 I R A
11

B HoOpManbHOM COCTOSHHUM y aToMma KallbMsg HET HeCHapeHHBbIX
3JEKTPOHOB, IMO3TOMY €ro BaJIeHTHOCTh OyneT paBHa Hynwo. Ilpu
BO30YX/JE€HUU aTOMa, T.€. COOOIIEHUU €My HEKOTOPOI SHEPTUHU, FJIEKTPOHBI



MOCJAEAHEr0 HHEPreTUYECKOro YPOBHS pacnapuBarOTCiI, U Yy KalblUd
MOSBJSETCS ABa CBOOOHBIX DJICKTPOHA: OJIMH B COCTOSIHUM 4S, npyroi — 4p, a
BMECTE C 3TUM BAJICHTHBIC BO3MOXXHOCTH KaJIbIIUs YBEIMUYUBAKOTCS C HYJIS J10
JIBYX.

Kanpuuii — munuunwviii memann, KOTOpbIM NPHU OTJa4€ ABYX JIEKTPOHOB
C MOCJTEIHEr0 JHEPreTHYecKoro ypOBHS mpeBpamaercs B HoH — Ca”',
00Maaloluil  YCTOMYUBBIM 3JIEKTPOHHBIM CTPOSHUEM MPEIIECTBYIOIIETO €My
MHEPTHOTO ra3a aproHa ¢ BOCbMHUAJIEKTPOHHOMN BHEIIHEH 000I0UKOH.

PaccMoTpuM B TakoMm e MOpSAIKE 3JEMEHT, CTOSIUi B Taliuie Mox
HOMEpOM 35. D10 OpoM:

sBr  15225%2p°3s%3p°4s23d™%4p°.

[To hopmyIie MOKHO BHIETh, YTO ITO AJIEMEHT 4-10 nepruoaa (Nyax= 4), VII
rpymnmsl  (Ha TOCJIEIHEM JSHEPreTHYECKOM YPOBHE CEMb JJICKTPOHOB),
p-ceMenCTBa II1aBHOM MTOATPYIIIIBI.

DnekTpoHHO-TrpaduvecKkoe n3o0paxeHue aroma Opoma OyIeT UMETh BUIL:

S P d f
ALt
O N T U O I I U R B RO I
21t
i1l

B HopmanmbHOM cocTossHUM y Opoma OIWH HECTAapEHHBIN 3JIEKTPOH,
MO3TOMY €I'0 BaJIeHTHOCTh OyaeT paBHa 1. [Ipu moryomneHuu sHepruu cHavasia
pacmapuBalTCS P-3JCKTPOHBI, a 3aTeM S-3JICKTPOHBI Ha CBOOOJHBIC
d-opOuTanu 3TOro K€ YHEPTETUUECKOr0 YPOBHS U y OpoMa 00pa3yroTcs TpH,
ISTh, CEMb OJMHOYHBIX, PACHapEHHBIX 3JIEKTPOHOB, U COOTBETCTBEHHO OH
MOKET MPOSABIIATH BAJICHTHOCTh B BO30yxaeHHOM cocTosiHuu |1, V, VII.

bpoM — munuunviy nememann, €ro aTOM ropas3zio Jerdye NpuHUMaeT OJUH
AJIEKTPOH, MpeBpallaeTcs B OTPULIATENBHO 3apskKeHHbI HWOH Br ¢
KOH(UTrypanueu 31eKTpoHOB Onmxaiiiero nueptHoro raza Kr, yem oTaaer ceMmb
JJIEKTPOHOB, TpeBpamasice B Br'’ ¢ komduryparmeii Ar. bpom o6mamaer
3HAYUTEIHHO 00Jiee BHICOKOM AIIEKTPOOTPULIATENbHOCTHIO, YEM KaJIbIIUM.



Tema 6. PacTBOpBI 3J1EKTPOJIUTOB

3agaua 1. CocTaBbTe MOJEKYJSPHBIC U MOHHO-MOJIEKYJIAPHBIC ypaBHEHUS
peakuuii B3aumoeicTBus Mexay pactBopamu BaCl, u Nay;SOy4, Na,CO3z u HySOy,
CH3COONa u HCI, Fe(OH); u HNO:;.
[Tpu cocTaBneHNE HOHHO-MOJICKYJISIPHBIX YPABHEHUH 3TH COSTUHEHUS 3aITCHIBAIOT
B MOJICKYJIIPHOH (hOopMe, CUITbHBIE PACTBOPUMBIC JICKTPOJIUTHI — B BHJIC HOHOB.

J{ns peakuuu:

BaCl, + Na,SO, —BaSO,| + 2NaCl (monekynspHOe ypaBHEHUE),

p P H p

CUTbH.DJI.  CUTIbH.IIL. CUNBH.I]I. CUTbH.I]I.

Ba®* + 2CI~+ 2Na* + SO, — BaSO,| + 2Na* + 2CI~ (monHoe HOHHO-
MOJIEKYJIIPHOE YPaBHEHUE),

Ba®" + SO,*~— BaSO,| (COKpaIeHHOE HOHHO-MOJIEKYISIPHOE ypaBHEHNUE).

Peakiuss BO3MOXKHa, TaKk Kak OHa COMPOBOXKAAETCS OOpa3OBaHUEM
TpyJIHOpAacTBOpUMOTO coenunenust BaSO,.

Na,CO; + H,SO, — Na,SO, + H,0 + COzT

p p p cnab.on.  eas

CUTbH.I]L. CUNBH.DI.  CUTILH.IIL.

2Na* + COs° =+ 2H" + SO,*~— 2Na* + SO+ H,0 + CO,?

2H" + CO5*™— H,0 + CO,?.

Peakrus mpoTekaeT, Tak Kak COMPOBOXKIAECTCS 00pa30BaHUEM 2A3000PA3HO20
coeounenuss CO, u crabozco snexmpoauma Hy0 .

CH3COONa + HCl — CH3COOH + NacCl,

p p p p
CUNbH.ON.  CUNbH.INL.  CAO.3].  CULbH.AIL.

CH;COO™+ Na” + H" + CI”— CH3;COOH + Na™ + CI;

CH;COO™+ H" — CH3;COOH.

B pesynbTate aT0M peakuuu odpazyercs cinabdwiii anexrpoaut CH;COOH.

Fe(OH); + 3HNO; S Fe(NO3); + 3H,0

H p p cnab.o.

Cna6.37. CUNbH.II. CUTbH.IIL.

Fe(OH); + 3H" + 3NO;~ 5 Fe®* + 3NO;+ 3H,0

Fe(OH); + 3H" 5 Fe** + 3H,0.

Peakmus oOpaTima, Tak Kak CpeId UCXOTHBIX BEIISCTB M CPEAH MPOIYKTOB
peaKIuu eCTh CJIa0bIe JICKTPOJIUTHI.

3apaya 2. Beiuucioure pH pacTBOpa TMAPOKCHAA KajblUs C MOJISPHOU
koHueHTparmei 0,005 mons/n, cunras aucconuanuto Ca(OH), noaHOM.

Pemenne. pH = — |g [H']. Tugpokcua Kamplius OpH AUCCOLHALMH
obpasyer HOHBI Kaibliisi M ruapokcua-uomsl: Ca(OH), S Ca’" + 20H-
KonuenTtpauus noHoB OH cBsf3aHa ¢ KoHIeHTparumeii uoHoB H' HOHHBIM
nponssenerneM Bogsl: [H'] - [OH] = 10™*. Orcroma [H] = 107/ [OH .

W3 ypaBHEHUS qucCOIMAIUU  CIIETYET, YTO

[OHT] =2 [Ca(OH),] =2 - 0,005 = 0,01 monb/m.



[H"]=107%0,01 =10 ** mons/n; pH =—1g 107 =12,

Tema 10. JjieKTpOoAHBbIE NOTEHIMAJBI M TAJIbBAHUYECKHE JIEMEHThI

3agaya. ['anpBaHWYECKUI 3JIEMEHT COCTOUT M3 XPOMOBOTO M OJIOBSHHOTO
AJIIEKTPOJOB B pacTBopax HX HUTpaToB. COCTaBbTE CXEMY TaJbBaHUYECKOTO
AJIIEMEHTA, HAlMIIUTE YPABHEHUS 3JIEKTPOIAHBIX MPOLECCOB M TOKOOOpa3yromen

C C
peakiuu. Beranciure DJIC: a) mpH cTaHmapTHBIX yermomsx ( CrP = “sn®t - q

C Cc
MOJIB/IT); 6) IIPH KOHIIEHTpAImsx Cro' = ~Sn®* = 01 MO/,

Pemenue. IIpu cxemaTnyeckoi 3a1MCH rajlbBaHUYECKOIO AJIEMEHTA IPaHuLa
paszena MeXAy METajuloM U PacTBOPOM O0003HAYAETCs BEPTHKAIBHON 4YepTOid,
rpaHulla MEXIy pacTBOPAMH DJIEKTPOJUTOB — JBOMHOM BEPTUKAIBHOU YEPTOM.
AHOJI 3aIIUCBHIBAETCS CIICBA.

CpaBHMM  CTaHAapTHBIE  DJJEKTPOJHBIE  IOTEHUMAIbl  METAJUIOB:

cr¥t/er® = _ 0,74 B, sn?*/sn® = _ 0,14 B. XpoM, kak 0ojiee aKTUBHBIA METAJLI,
SIBJISICTCSI aHOJIOM, a OJIOBO — KaTOJIOM.
3anuiieM cxemy rajJbBaHUYECKOro JIeMEHTa:
() Cr | Cr(NO3)s || SN(NOs), | Sn (+)
I (-)Crcr® | sn* | sn (+);
AIEKTPOIHBIC MPOIIECCHI:
anomusiii:  Cr°— 3¢ — Cr’*  (mporecc okucieHms), X2
katomublit:  Sn’" + 2¢” — Sn° (mporecc BOCCTaHOBJICHUS); x3
ypaBHEHHE TOKOOOPA3yIOIIeH peaKIuu:
2Cr°+3sn** — 2Cr*" + 39n°,
Brrauciaum snextpoasmxkyiyto cuiy (31C):
a) crammaptayio IJIC £€°% 1o ects DJC odimeMeHTa TPH CTAHAAPTHBIX
YCIIOBUSIX, KOTJIa KOHIICHTPAIIMA MOHOB METajlla paBHBI | MOJIB/JI, paccunTaeM 1o
YpaBHEHUIO:

EO° E°
EO - Eokamo‘)a - EOaHoda = Sn2+/sn0 — CI’3+/CrO

£°=-0,14 - (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIMYHBIX OT CTAHAAPTHBIX CHadalla pacCcHuTaem II0

YPaBHCHUIO HCpHCTa OTACIBbHBIC DJICKTPOAHBIC ITIOTCHIMAJIBI MCTAJIJIOB!

E
Sn2+/8n0= ESanr/Sn0 + 2

Bz /0 _ 144 0050
2

lg102=-0,14 + 0’259

- (-2) =- 0,20 B;



0,059

0 C 3
ECr3+/CrO: ECr3+/Cr0 + 3 crt

ECr3+/CrO - 0’74 + 0,059
3

Ig10*=-0,74 +

0’0359 - (-2)=—0,78 B;

a 3arem 1o (opmyne BbruucauM JJIC, yduThIBasg, 4TO OJOBO OCTAJIOCH
KaTo/IOM, a IMHK — aHOJIOM:

E E
£ = sn2*/sn0 _ Cr3+/Cr0,+

£=-020-(-0,78)=0,58 B.

7.2.3 llpumepHbIii NepedeHb 3aJaHUi AJ1s1 pellieHUs1 NPUKJIATHBIX 327124

Tema 12. Koppo3usi 1 3a11UTa MeTAINYECKNX KOHCTPYKIUIA

3agaua 2. M3genue u3 kene3a ¢ IPUMECHIO HUKEIISI HAXOAUTCS BO BIAXKHOU
cpene, CoepkKaEN YTIIEKUCIBIN ra3. Y KaKUTE, IO KAKOMY MEXaHU3MY NPOTEKAET
KOPPO3MOHHBIN MPOIIECC, U HAITUIIIUTE €r0 YPaBHCHUSI.

Pemenne. YTieKuciblil ra3 B3auMOJCHCTBYET ¢ BOJOM M o0pa3yeT ciadyro
yroibHyto kucinory CO, + H,O S H;CO; KoTOpas JHCCOIMHPYET TIO
ypaBHennto H,CO; S H' + HCO; . Takum 00pa3oMm, pacTBOp, B KOTOPOM
HAXOJIUTCS u3zenne, OyIeT MPOBOAUTH AIEKTPUUECKUI TOK, U OKHCIUTEIIEM B HEM
apasiorcs  katmonel M. Kopposus, cleaoBaTenbHO, MPOTEKAaeT 110
AIEKTPOXUMUYECKOMY MEXaHU3MY.

3anuilneM CXeMy BO3HUKILIETO KOPPO3UOHHOTO 3JIEMEHTA:
Fe|H™,HCO; |Ni.

Keneso Fe Oonee akTUBHBIN MeTaIT ( E,(:)

e2+/Fe0
~0,25B).

— 0,44 B) uem HHKEIb, OHO

. O _
aBiisiercs aHoqoM, a NI — karonom (E =
HOM; A ( Ni2+/NiO

Cxema 3IeKTpOXUMHUYECKON KOPPO3UHM KeJie3a ¢ IPUMEChIO HUKENS B BOJIE,
COZEpIKAIIEH YTIICKUCIIBIN ra3, IMPeICTaBICHA HA CXEME.

H* HCO;5 \ \
\ ppf* /f Ee?*  FEe?* Y
e e € -

Fe



Cxema 3JIEKTpPOXMMHYECKON KOPPO3UU KENE3a B KUCIION cpelie

Ha mnoBepxHocTH >xene3a  (aHOAQ) MPOUCXOJUT TMPOLECC OKHUCIICHUS.
VpaBHeHne aHoxHOro mpouecca (anox Fe):  Fe® — Fe + 2¢~

YKeneso B Buze noHoB Fe** mepexoauT B pacTBOp, a SIEKTPOHBI IEPETEKAIOT
Ha HUKeNb. [[OBEpXHOCTh HUKEIS 3apsKaeTcsl OTPUIATEIbHO, K HEH U3 pacTBOpa
MOAXOJAT KaTUOHBI BOJIOPO/Ia, MPUHUMAIOT SJIEKTPOHBI U BOCCTAHABINBAIOTCHL.

YpaBrenue katogHoro mponecca  (katox Ni): 2H + 2e™— H,.

7.2.4 TlpuMepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy

He nmpenycMoTpeHO y4eOHBIM TUIAHOM

7.2.5 llpumepHbIi NepedyeHb 3aJaHUi AJ1s1 pellieHUs1 NPUKJIATHBIX 327124

Cmpoenue geuwjecmea u peaKyuoOHHAaA CROCOOHOCMb 6euiecCme

OCHOBHBIE KJIACChl HEOPTAaHMYECKUX COCJUHEHUMN: OKCHUJbI (KUCIIOTHBIE,
OCHOBHBIE, aM(OTEpHbIE), THAPOKCUIBI (KUCIOTHI, OCHOBAaHHUS, aM(pPOTEpHBIE
TUAPOKCHUIIBI), cond. [IpuHIUI KHCIOTHO-OCHOBHOTO B3aumojenctBus. Conu
KHCJIbIE, CPEHUE, OCHOBHBIE.

OOmue KBaHTOBO-MEXAHMUYECKHE TPEJICTABIEHUS O CTPOCHHE aroMma:
BOJIHOBAs MPUPOJa MUKPOYACTHI] U DJIEKTPOHOB, AJIEKTPOHHBIE 00JIaka, aTOMHbIE
opbutanu, sApo aroma. YpaBHeHue lllpenunrepa. KBanToBbIE umCiIa Kak
XapaKTEepUCTUKA COCTOSIHUSA DOJEKTPOHOB B aTOMe: TJIaBHOE, OpOUTAIBHOE,
MarHuTHOE, CIUHOBOE. Tumnbl aTroMHbIX opoOuTaneil. [IpuHIUNBl pacnpenencHue
ANEKTPOHOB B aTome. llocinenoBaTebHOCTh 3alOJHEHUs aTOMHBIX OpOUTaliel B
cootBeTcTBMM ¢ uX dHeprued. IIpaBuno Kieukosckoro. [lpmamun Ilaymu u
npaBuio ['yHaa. DaekTpoHHbIe KOHPUTYpAIIMK ATOMOB U HOHOB.

ITepnomnueckuii 3akon J[.M. Menneneesa. Ilepuoanueckas cucrema [I.U.
MenneneeBa Kak ecTecTBeHHas kiaccudukanus siaemeHToB.  CTpykTypa
MEPUOANYECKON CUCTEMBIL: MEPUOJ, psAl, rpynna u noarpynna. I[lepuoguyHocTh
M3MEHEHHE CBOWMCTB 3JIEMEHTOB B IMpejeiax IMEepUOJO0B M IJIABHBIX MMOIArPYIIIL.
DHeprusi HMOHU3AIMH, CPOJACTBO K JJEKTPOHY, 3JIEKTPOOTPULATEIBHOCTb.
N3MeHeHne KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX CBOMCTB
COEJIMHEHUMH.

Mexanusm  oOpa3oBaHus ~ KOBajJeHTHOM  CBs3u.  OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIA MEXaHU3M OO0pa3oBaHHUs KOBaJICHTHOM cBs3u. CBolcCTBa
KOBaJICHTHON cBsA3U. CUrMa- U MH-CBSI3M, HANPABIECHHOCTh W HHEPIUsl CBSI3U.
['ubpunuzanusi aToMHBIX oOpOuTalel, TeoMeTpuuecKas CTPYKTypa MOJICKYIL.
KoBanenTtHas cBsizb moJispHas ¥ HenoJissipHas. [lonspHocte Monekyn. MonHas
cBs13b. CTpOEHUE COCTMHEHHM ¢ MOHHBIM TUIIOM CBSI3U. BaleHTHOCTH 3JIEMEHTOB B
HOPMAaJIbHOM U BO30YKJICHHOM COCTOSIHHMSIX: CTEIIEHb OKUCJIEHUS U 3apsi]] aTOMOB B
coeuHEHUAX. OKUCIUTENbHO-BOCCTAHOBUTEINIbHBIE —Mpouecchl. OKHUCIUTENH,



BOCCTAaHOBUTEIIU. Crenenn OKHCJICHUSI. Onpenenenue
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON POJIM COEAUHEHUS] IO CTENEHU OKHCIICHUS
aToMoB. PacctaHoBka KO3(Q(UIHMEHTOB B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkIMsIX METOAOM AJIEKTPOHHOIO OanaHca.

Xumuueckas mepmoOUHAMUKA U XUMUYECKAA KUHEMUKA

OCHOBHBIE TEPMOJMHAMHYECKUE TMOHATHUS: CHCTEMa, TOMOIEHHas |
TrEeTEpOTreHHasl CUCTEMA, M30JMPOBAHHAs 3aKpbITAsi CHCTEMA, CHUCTEMA OTKpbITas,
mapamMeTpbl COCTOSHUS CHUCTEMBI, TEPMOJMHAMHYECKUE (PYHKIIUU. BHYTpeHHsS
DPHEPrus W OHTaNbNuA. TemioBol >(Pdekt peakuuu. IHAOTEPMUUYECKHE U
HK30TEPMUYECKHE TPOLIECCHl. 3aKOH ['ecca M ClEeACTBUA, BBITEKAIOIIUE U3 HETO.
CrangapTHas SHTaJIbIUS O00pa30BaHUS CIIOKHOTO BEHIECTBA. TepMOXUMHYECKHE
ypaBHEHUS. DHTPONUS U U300apHO-U30TEPMUUECKUI TOTeHIIMal. HanmpaBieHHOCTh
xuMuueckux nporueccos. |, Il Hayana Tepmonunamukuy.

Xumuyeckass KAHETHKAa. CKOpPOCTh XMMHMUYECKHX pEaKkIUi. OHEPrus
aKTUBaUMHM. YpaBHEHHUE AppeHuyca. 3aBUCUMOCTh CKOPOCTHM pEakUMH OT
KOHIICHTPAIIMM PEArupyrolnX BEHIECTB U JaBJICHHUS. 3aKOH JCHCTBHUS Macc.
Kunernueckue ypaBHeHusa. KoHCTaHTa CKOpPOCTH peaKIUu.

BinusitHue Temreparypbl Ha CKOPOCTh XHUMHUYECKOW pEaKIUu, MNpPaBUIIO
Bant-I'odda, remnepatypubiii ko3 dunreHT. BiausHue kaTanu3zaTopa Ha CKOPOCTh
peakuu. CyniHOCTb KaTaliu3a.

[Ipoueccsl oOpatumble W HeoOpaTUMble. XHMHUYECKOE pPaBHOBECHE.
Koncranta xwmmuueckoro pasHoBecus. Ilpumanun Jle-Illatense. BnmsHue
TEMIEPATyphbl, KOHLEHTpPALlMM, [aBJICHUS M Karaau3aTopa  Ha CMEUICHUE
paBHOBECHUSL.

Pacmeopul. /lucnepcuvie cucmemul

OO6mast xapakTepucTiuka pacTBOpoB. CrocoObl BBIpAKEHHUS KOHIEHTPAIHH
pacTBOpOB. MoJsipHasi, MOJsIIbHAs KOHILIEHTpALUs, MOJIApHAsi, MaccoBas JOJi,
MOJIIpHAsl KOHLIEHTpalXs SKBUBAJICHTOB. [[aBieHue napa pacTBOpoB. 3akoH Payms
JUIL pacTBOPOB HEAIEKTPOJHUTOB. [loOHWMKEHHME TeMIeparypel 3amep3aHus U
MOBBINICHUE TEMIIEPATyphl KUIEHUS pacTBOpoB. Kpuockomus, 30yIauocKomnus.
Ocmoc, ocMoTraeckoe napnenne. 3akod Baut-T'odda.

Teopus 3IEKTPOJUTUYECKON JAHMCCOLMAUNA AppeHuyca. OIEKTPOJHTHI
cuibHbIe U clia0bie. CTENeHb W KOHCTAHTHI JUCCOIMAIAU. DIEKTPOIUTAYECKAS
JIMCCOLUAIINS CUJIBHBIX M CJIAOBIX AJIEKTPOJIUTOB: KHUCIIOT, OCHOBAaHUM, COJieH B
Bojie. CtyneHyartas auccounanus. VoHHbIe peakiuu. Y CJIOBUS TEUCHUS PEAKLIMI
oOMEHa B pacTBOpax 3JIEKTPOJIUTOB. DIIEKTPOIUTHUECKAsT IUCCOLUALUS BOJBI.
HNounnoe npoussBenenue Boasl (Kw). Bomoponsslii mokaszatens pH kak mepa
KHCIIOTHOCTA W MIeNoYHOoCcTH cpeabl. pH kucnor u ocHoBanuit. [lonstue 00
uHarkaTopax. OKkpacka MHANKATOPOB B pa3nuHbIX cpenax. ['maponus coneit. Conu



TUJPOJM3YIOIIMECS 10 AaHHUOHY, II0 KAaTUOHY, HETUJIPOIU3YIOIIMECS COJIH.
N3menenue pH cpeabl npu ruaponuse. BnusiHue BHEMIHUX (aKTOPOB Ha CTENEHb
MOJIHOTHI TUAponn3a. bydepHsie cucTeMsl.

[loBepxHOCTHBIE siBIEHUS U ajacopOuus. JlucrepcHble CHCTEMBI, HX
knaccudukanys. Komrongasie cucteMbl. Y CTOWIUBOCTD AUCTICPCHBIX CHCTEM.

Xumusa HeopeaHUUECKUX GANCYUIUX GEULECE

[TomyyeHne, MexXaHW3M THApPATAMA W KPUCTAUIM3ALMU, CBOWCTBA
BO3AYLIHBIX BSKYIIUX MaTepuanoB (CTpOUTENbHAs BO3YIIHAS H3BECTb, THIIC).
[TonyueHne, MEXaHU3M THAPATALIMN U KPUCTAILTA3ALUN, CBOMCTBA TUAPABINYECKHUX
BSDKYIIMX MaTepuayioB (TUIpaBiuMdeckass H3BECTb, MNOpPTIAaHAIIEMEHT). beroH,
KOppo3usi 0eTOHA B Pa3IMYHbBIX CpeiaX.

InekmpoxumuuecKue cucmemol

DJIEKTPOJHBIA MOTEHUHAI, MEXAHU3M €r0 BO3HMKHOBEHHS. Y PAaBHEHHUE
HepHcTta. DneKTpoOXUMUYECKUH psii HANPSDKEHUN METAIIIOB. THITBI JIEKTPOIOB.

['anpBaHnMueckne 3yeMEHThl. V3MepeHue  AIEeKTPOABMKYIIECH  CHJIBI.
[Tongapuzauuss u nepeHanpspkeHUue. XUMHYECKUE HCTOYHUKM TOKA: IEPBUYHBIC
rajJbBaHUYECKUE JIEMEHTHI, aKKYMYJIATOPBI, TOILUIUBHBIE 3JIEMEHTHI.

Koppo3us MeramnoB. Buabsl koppo3un. MexaHU3M 3JIEKTPOXUMHYECKOMN
KOpPpO3UH. 3alIMTa METAIJIOB OT KOPPO3UU. MeTaNIMYECKUE TTOKPBITHS.

Ionumepol u onuzomeput

[lonatne o noaumepax u oaucomepax. OpraHMYECKNE U HEOPTraHUYECKHUE
MOJUMEPbL. MeTO bl MOMYYEHHUSI TOTMMEPOB: MOJIMMEPU3ALINS, TOJTUKOHACHCAIUS.
XUMHUYECKOE CTPOECHHUE U CBOMCTBA MOJIMMEPOB. JleCTpyKIIHs TTOJTUMEPOB.

buononumepsl: monvcaxapubl, MOJTUU30MPEHBI, OCIIKH.

Memoovl xumuueckozo uccied06anus 6euiecme

Xumuueckass WACHTH(PUKAIMS BEMIECTB. AHAIUTUYECKU curHai. OCHOBBI
Ka4ECTBEHHOI0 M KOJIMYECTBEHHOTO aHanu3a. KaueCcTBEHHbIE peaklMu Ha MOHBI.
Xumuueckue, PU3NKo-XuMUYECKUe U (PU3NUECKUE METO/Ibl aHAIIHU3A.

Opzanuueckue axcyujue cmpoumenbHvle Mamepuaibl

Knaccudukainus opraHmdeckux BKYIIMX CTPOUTENBHBIX MaTepHaIOB.
burymnsie Bsxkymue. [lomyyenne, cBOMCTBA, MEXaHU3MbI TBEPACHUS.

7.2.6. MeToguka BBICTABJIEHHS OLEHKM TPH  TPOBEJEHUH
NPOMEKYTOUYHOM aTTeCTAlMI

DK3aMeH IMPOBOJUTCS MO TeCT-OMJIeTaM, Kax bl U3 KOTOpbIX coaepxkuT 10
BOTIPOCOB U 3a7a4y. Kaxxp1ii paBHIIbHBIN OTBET HA BOMPOC B TeCTE olleHnBaeTcs 1
Oamtom, 3amaua oneruBaercs B 10 6ayios (5 0aioB BepHOE pelieHue u 5 6aios
3a BEpHbIN OTBET). MakcuManbHOE KOJUYeCTBO HaOpaHHBIX OamioB — 20.

1. Ouenka «HeymoBieTBOPUTENHHO» CTABUTCA B CIIy4ae, €CIU CTYIEHT
HaOpas MeHee 6 6aJIIOoB.



2. OneHka «Y TOBJIETBOPUTEIHLHOY CTABUTCA B CIydae, €CJIM CTYACHT HaOpa
ot 6 10 10 Gayu1oB

3. Ouenka «XopoIio» CTaBUTCS B Cllydae, eclii CTyJIeHT HaOpain ot 11 o 15
0aJIJIoB.

4. Onenka «OTJIMYHO» CTAaBUTCS, €CIU CTyAeHT Habpas oT 16 mo 20 6amos.

7.2.7 IlacmopT OlIEHOYHBIX MATEPHUAJIOB

Kon
KonTtpomupyemsbie pa3aensl . | HaumeHnoBaHue O1leHOYHOIO
KOHTPOJIUPYEMOH

(TeMbl) TUCHUTIITUHBI CpeacTBa
KOMITETCHIIH

Ne /1t

1 Crtpoenue BemiecTBa u OK-8, OK-10 Tect, KoHTpOIBHAS paboTa,
PEaKIMOHHAs  CIIOCOOHOCTD 3alIMTa JJaOOPATOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KYpCOBOMY
MIPOCKTY. ...

BEILIECTB

2 OcCHOBEI xumuuaeckoii|OK-8, OK-10 Tect, KoHTpOIBHAS paboTa,
TEPMOAVHAMHUKHA U KUHETUKHA 3aIKMTa 1a00PATOPHBIX
pabort, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MIPOCKTY....

3 PactBopsl. Jucnepcubie cuctemsl |OK-8, OK-10 TecTt, KOHTpOIBHAS paboTa,
3aluTa JIA00PATOPHBIX
pabort, 3amura pedepara,
TpeOOBaHUS K KYpPCOBOMY
MPOEKTY. ...

4 Onexrpoxumudeckue mporeccel  |OK-8, OK-10 Tect, kKOHTpOIbHAS paboTa,
3aIuTa 1abopaTOpHBIX
pa0or, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
IPOEKTY. ...

5 ITonmMeps! 1 OTUTOMEPHI OK-8, OK-10 Tect, KOHTpONbHAS paboTa,
3alMTa JJabopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MPOEKTY. ...

6 Xumuueckas UIeHTU(GUKAIUsI OK-8, OK-10 Tect, KOHTpoONbHAS paboTa,
BEIIIECTB 3al1MTa JJabopaTOPHBIX
pabort, 3amuTa pedepara,
TpeOOBaHUsS K KypCOBOMY
IPOEKTY....

7.3. MeToguyeckue MaTepuUaJibl, ONpeesiiONIe MPOUEeAYPHI
OLlCHUBAHUSA 3HAHMI, YMEHNH, HABBIKOB M (WJIH) ONbITA 1€ATEJIbHOCTH

TecTupoBanue OCyIIECTBISICTCS, JMOO TMPU TOMOIIA KOMIBIOTEPHOM
CHUCTEMBl TECTHPOBaHMS, JHOO C HCIIOJIH30BAaHWEM BBIIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutene. Bpems TectupoBanus 30 MMH. 3aTeM OCYIIECTBIISIETCS
MPOBEPKAa TECTa SK3aMEHATOPOM W BBICTABISAETCS OIIEHKA COTJIACHO METOIAUKH
BBICTABJICHUSI OLICHKU MPU IPOBEICHUM ITPOMEKYTOUYHOM aTTECTAILNH.

Pemienne craHgapTHBIX 3aJa4 OCYIIECTBISETCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCIIOJIb30BaHNEM BbIJJAHHBIX 3324




Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIIACTCS
IpoBepKa pEelIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OLICHKU MIPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTaINH.
Pemenne mnpukiagHBIX 3a7ad  OCYIIECTBIAETCS, JIMOO TIPU TOMOIIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BhIJAHHBIX 33144
Ha OyMakHOM Hocutelne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
poBepKa pelIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OlIEHKA, COTJIACHO
METO/IMKH BBICTaBJIEHUS OLICHKU ITPHU MPOBEJECHUU TPOMEKYTOUHOM aTTECTALIMH.

8 YYUEBHO METOJIUYECKOE U UH®OPMAILIMOHHOE
OBECIHEYEHUME JUCHUIIJIUHBI)

8.1 IlepeueHb yueOHOIi JuTepaTypbl, HEOOXOAUMOIl JIsi OCBOEHUS
TUCHMILTHHBI

1. I'nmunka, Hukomnaii Jleonnmosuy. OO6mrast xumus [Teker] : yaeb. mocobue:
nonymerHo MO CCCP / I'nunka, Hukonait JIeoruaoud ; moxa pena. B. A. Tlonkosa,
A. B. babkoga. - 18-e uzn., nepepab. u mom. - M. : FOpaiit , 2012

2. Xumus [TekcT] : yuebHOe mocobue / BopoHex. roc. apXuTeKTyp.-CTPOUT.
yH-T ; oj obml. pex. I'. I'. KpuBneBoi. - Boponex : [0. u.], 2013

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYHIeCTBJICHMH 00pa30BaTeJbHOI0 Mpolecca MO AUCHHUIIMHE, BKJINYAas
nepeyeHb  JHUIEH3MOHHOTO  NPOrPAMMHOr0  obOecredyeHHsi, PeCcypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOU ceTn «AHTEepHET», COBpEMEHHBIX
npo¢ecCuOHANTBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Yrenue JNeKUUNA OCYIIECTBISETCS C HCHOJb30BAHUEM MPE3CHTALNN B
nporpamme «Microsoft PowerPointy.

2. Jlns BBIMOJMHEHUS JAOOPATOPHBIX pabOT HMCHONB3YyeTCs y4eOHbIN
Ja00paTOpHBI  KOoMIUIEKC «XuMmus», coBmectuMmbli ¢ [IK w cHaOXeHHBIN
MPOTrPaAaMMHBIM O00ECTICYCHUEM.

3. Xumuueckuil karanor. Heopranmyeckas xumus. CalTbl U KHUTHU
http://www.ximicat.com

4. Chemnet - odunuanbHOE JJICKTPOHHOE W3AaHHEC XHMHUYECKOTO
daxynsTera MI'Y http://www.chem.msu.ru/rus

5. CnpaBouHo-uH(bOpMaIMOHHBIN cailT mo xumuu http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIs1
OCYHECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLHECCA
Yuyeono-nabopamopnoe ooopyoosanue

1. YuebHO-1200paTOPHBIN KOMIUIEKC « XHUMUS) -ayn. 6421

2. Nonomep H-160 - aynd. 6421
3. Jlabopatopnsrit pH-metp JITTY-01 - ayn. 6421
4. IlIxad ¢ BBITSXKHON BEHTUIISIIIUEN - ayn. 6421

5. JlabopaTopHas XuMU4ecKas rmocy/a - ayn. 6421


http://www.ximicat.com/
http://www.chem.msu.ru/rus

6. AKBaJUCTUILIATOP - aya. 6422

Texnuueckue cpeocmea odyuenus

1. HoytOyk - oTaen opraHu3aiuu U obecredeHus ydeOHoro mpoiecca
MeauanpoeKkTop mporpamMm - OTJeN OPTaHU3alUU U 00ecTIeueHHs y4eOHOTO

IIponecca.

10. METOAUYECKHUE YKA3AHUSA IJISA OBYYAKOLIUXCS 110

OCBOEHMHIO JUCIIUIIJIMHBI (MOY JIs)

[To aucnunnuue «XuUMHS» YUTAIOTCS JICKLIHUH, TPOBOASATCSA JaOOpaTOpHBIC

padoTHL.
OcHoBoi

HU3y4YCHUS JUCHHUIINIMHBI  ABJIAOTCA JICKIIMM, Ha KOTOPBIX

U3JIaraloTcs HauOoJee CyIIECTBEHHbIE U TPYAHBIE BONPOCHI, @ TAKXKE BOIIPOCHI, HE
HalIeIINe OTpaXXeH!s B yueOHOI TuTeparype.

JIaGopatopHble paOOThI BBHIMOIHSIIOTCS Ha J1a0OpaTOpHOM O0OpYy/IOBAaHUU B
COOTBETCTBUH C METOJIMKAMM, IPUBEICHHBIMH B YKa3aHMSIX K BBIIOJHEHHIO padoT.

Bup yueOHbIX
3aHATHHU

J1eATeNbHOCTh CTYICHTA

Jlexuusa

Hamucanne koHCHekTa JIEKIUMH: KpPaTKO, CXEMAaTHYHO, MOCIEI0BATEIHHO
(buKCcUpOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOBI, (POPMYITHPOBKU, 000OIICHNUS;
IIOME€YAaTb BaAXXHBIC MBICJIW, BBIACIATH KIIFOYCBLIC CJI0BA, TCPMUHBIL. HpOBepKa
TEPMHUHOB, TOHATUH C TOMOIIBIO SHIIUKJIIONENI1, CIIOBApEeid, CIIPABOYHUKOB C
BBITIMCHIBAHUEM TOJIKOBAHUM B TeTpaib. O003HAUCHUE BOIPOCOB, TEPMUHOB,
MaTepuaiga, KOTOpPbI€ BBI3BIBAIOT TPYIHOCTH, TIIOMCK OTBETOB B
peKomMeHyeMOM  juTeparype. Ecim  caMOCTOSATENIbHO HE  yJIaeTcs
pazobpaThbcs B MaTepuaie, He0OX0aUMO cPOpPMYTUPOBATH BOIIPOC U 33]1aTh
ImpernoaaBaTe/JIr0 Ha JICKOUHW WJINM Ha TPAKTHYCCKOM 3aHATHH.

JlaGopatopHas
paborta

JIaGopatopHble pabOTHI MMO3BOJISIOT HAYYUTHCS NMPUMEHATh TEOPETUUYECKHE
3HaHWA, MOJTYYCHHBIC HA JICKIWU ITPHU PCIICHUKW KOHKPETHBIX 3ajady. Y10o0BI
HauOoyiee pAlMOHAIBHO M TOJHO UCIOJNB30BaTh BCE BO3MOXKHOCTH
71a00paTOPHBIX IS MOATOTOBKM K HUM HEOOXOIMMO: CIEAyeT pa3odparth
JEKIUIO 110 COOTBETCTBYIOIEH TeMe, O3HAKOMUTCS C COOTBETCTBYIOLIUM
pasnenoMm ydyeOHHKa, mOpopadoTaTh JOMOJHUTENBHYIO JIMTEpaTypy U
VCTOYHMKH, PEHIUTH 33a4H U BBIIOJHUTH JPYTrUe MUCbMEHHbIE 3aJaHMsL.

CamocTosTenpHas
paborta

CamocrosTenbHas paboTa CTYIEHTOB CHOCOOCTBYET IIyOOKOMY YCBOEHUS
yueOHOro Marepuaja U  Pa3BUTUIO  HABBIKOB  camMo00pa3oBaHUS.
CamocrodrenbHas paboTa npeanoaaraeT ciaelyrollnue COCTaBISIOINeE:

- paboTa ¢ TeKCTamMH: y4YeOHHMKaMH, CIPAaBOYHUKAMH, JTOTIOJHUTEITHHOMN
JUTEPaTypoi, a TakKe MpopaboTKa KOHCIIEKTOB JIEKLIUH;

- BBIIIOJTHEHUE JOMAITHUX 3a)1aH1/1171 " pacCycToOB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO U3YUYEHUS;

- yyacTHe B paboTe CTy/IeHUEeCKUX HayYHBIX KOH(PEPEHINH, OMUMIIHa;

- IIOATOTOBKA K HpOMe)KYTOqHOﬁ aTTeCTalluu.

IloaroroBka x
IIPOMEKYTOUHOU
aTTecTaluu

T'oToBUTBECA K HpOMe)KyTOqHOﬁ arrecTtanunu CJICAyEeT CHCTCMATHU4YCCKU, B
TEUEHHE BCEro cemectpa. MIHTeHCHMBHAs MOArOTOBKA JIOJKHA HAyaTbCs HE
MO3/JHEE, YEM 33 MECSI-NOJITOpa A0 MPOMEKYTOYHOM aTTecTtanunu. JlaHHbie
mepen dSK3aMeHOM Tpu JHSA dS(QeKTuBHEE BCEro WCIOIb30BATh IS
MOBTOPEHMS U CUCTEMaTU3allui MaTepuaa.




