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1. LIEJIM OCBOEHMS AUCLUILINHBI (MOIYJIST)

11

COCTOHT B JOPMHUPOBAHNH OCHOBHBIX MOHATHI, 3HAHUH ¥ YMEHHH 110 XUMHH; B 00y4eHHHU OyAyIIEero CrenuaincTa
OCHOBaM WJICHTH(UKAIIMK Pa3IUUHBIX BEUIECTB; B TEOPETUYECKOM, METOIOJIOTHYECKON U NPAKTHYECKON ITOATOTOBKE IS
0CBOEHHS NPOGMIHPYIOMUX YIeOHBIX AUCUUILIMH U JJISI BBIIOJHEHHUS B OyIyIIeM OCHOBHBIX IPO(ECCHOHAIBHBIX 33/1a9 B
COOTBETCTBHUH C KBaJM(PHUKALAEH

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Huxn (pazgen) OIL: |E1. (0]

2.1

TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4aK0IIErocs:

2.11

WHTennexTyanbHas 3peocTh, CIOCOOHOCTH K O3HAHUIO OOIINX 3aKOHOB MPUPOIBI, TBOPUYECKast aKTUBHOCTD, pedIeKcus,
OCO3HaHKE IIEHHOCTH 00pa30BaHMs KaK CPeICTBa Pa3BUTHA KYJIbTYPbI JMYHOCTH;

2.1.2

YMEHUE OPraHU30BbIBATH CBOKO ITO3HABATCIIBHYIO NCATCIbHOCTD,

2.13

CIIOCOOHOCTH y4aCTBOBAaTh B OpraHu3aliuu U NpOBCACHUN yIIGGHO-HCCﬂeHOBaTeHLCKOﬁ pa60TI)I;

214

DKOJI0THS

2.2

Jucuuniaunel (MOIya14) U NPAKTUKH, A5 KOTOPHIX 0CBOEHUE TAHHOM TUCHHUILIMHBI (MOAYJIs1) HEOOX0AUMO KaK
npeauIecTByIonee:
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OpFaHI/I‘IeCKaﬂ 1 OMOJIOrMYECKast XMMHS

2.2.2

KoHuTpoas kauecTBa BOJ

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIIJIMHBI

(MOJYJIS)

OIIK-1: Cnoco0eH pemiaTh TUNOBBIE 321a41 NPO(decCHOHAILHOM 1eATeIbHOCTH HA OCHOBE 3HAHMH OCHOBHBIX 32KOHOB
MaTeMaTH4YeCKHX, eCTECTBEHHOHAYYHBIX U 001Ienpo(eccHOHANBHBIX THCIHILINH ¢ MPUMEHEHHeM HH()OPMAIIMOHHO -

KOMMYHUKAIIHOHHBIX TeXl—lO.]'lOl"Plﬁ;

3HaTh:

ypOBCHL 1 YCBOC€HO OCHOBHOE€ COACPIKAaHUE, HO U3JIaracTcs q)parMeHTapHo, HE BCErja 1nocjie10BaTe/ibHO, OIIPEACICHUA

HOHATUH HEJOCTaTOYHO YETKUE, HE UCIONb3YIOTCS B KAUECTBE JOKA3aTeNIbCTBA BHIBOBI M 0000LIEHUs U3
HaOJII0AeHUH, TOIIYCKAIOTCS OMINOKU B UX U3JI0KEHHH, HETOUHOCTU B IPO(ECCHOHATBHON TEPMUHOJIOTUU

ypOBeHB 2 OIIpEACICHUA MOHSITUH Ja€T HEMOJIHBIC, JOITYCKACT HE3HAYNUTEIIbHBIC HAPYIICHUS B ITOCJI€A0BATCIIBHOCTU

U3JI0KEHUs, HeOOJIbIINEe HETOYHOCTH P UCTIONb30BAHUY HAYUHBIX KaTETOPHUH, (POPMYIUPOBKU BEIBOIOB

YpoBenb 3 [4eTKO M MPaBHIBHO JAET ONpPEENIEHHs], TIONHO PACKPbIBAET COAEPKaHUE TOHATUH, BEPHO UCIIONB3YET

TEPMUHOJIOTHIO, ITPU 9TOM OTBET CaMOCTOHTeHBHLIP'I, HCII0JIb30BAaHbI paHEEe HpI/IO6peTeHHLIe 3HaHUA

YMmeTnb:

ypOBCHb 1 BBIITOJIHACT HE BCC OTICpaliuu Z[CﬁCTBI/Iﬂ, AOITYyCKacT OIIMOKH B IOCJaACA0BAaTCIIbHOCTU UX BBIINIOJIHCHUAA, ZleﬁCTBPIC

BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

ypOBeHL 2 BBITIOJIHACT BCE OoNl€paliuu, MoCjaea0BaTCIIbHOCTb UX BBIINIOJHEHUS COOTBETCTBYET TpeGOBaHI/IHM, HO ,HeﬁCTBHe

BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

ypOBeHL 3 BBITIOJIHACT BCE ON€paliuu, MOCJICA0BATCIIBHOCTD UX BBIITIOJHCHUA JOCTATOYHO XOPOLIO MMPpOAYyMaHa, JIEUCTBUE B

EJIOM OCO3HAHO

Baagertn:

ypOBeHL 1 BJIaJICCT HEC BCEMU H606XO,HI/IMI>IMI/I HaBBIKaMH, HMemmHﬁCﬂ OIBIT (bparMeHTapeH

ypOBeHB 2 B LICJIOM BJIaACET H€06X0,HI/IMI)IMI/I HABBIKAMH /WA UMEET OIIBIT

VYposenb 3 |Bnageer BceMu HEOOXOAUMBIMU HaBBIKAMHU H/UJIM UMEET OIIBIT

B pe3yabTaTe ocBoOeHNMS IMCHUILINHBI (MOIYJI51) 00yUalOIIMiics 10AKeH

3.1

3HaTh:

3.11

IIPeAMET, LIeJH, 3a1a4U XMMHUH; OCHOBHBIE IIOHATHS M 3aKOHBI XUMUH, TEPMUHOJIOTHIO 1 HOMEHKIIATYPy BasKHEHIINX
XUMUYECKUX COCAUHCHNUH; COBPEMEHHBIC MIPEICTABICHHS O CTPOCHUH aTOMOB, MOJIEKYJI ¥ BEIIECTB B PA3IIIIHBIX
arperaTHbIX COCTOSHMSAX; IPUPOAY U TUIIBI XUMUIECKON CBSA3U, METOJIBI UX ONUCAHMS; METOMOJIOTHIO IPUMEHEHHUS
TEPMOJMHAMUYECKOTO ¥ KUHETUUECKOTO IIOAXO00B K YCTaHOBJICHUIO IPUHIUINAIBHON BO3MOXKHOCTU OCYLLECTBIICHUS
XMMHYECKUX MPOIECCOB; METOMBI ONMCAHNS XMUMUUECKUX PABHOBECHH B PACTBOPAX JIEKTPOIUTOB; 3aKOHOMEPHOCTH
U3MEHEHUS (PU3NKO-XUMUYECKUX CBOMCTB IPOCTHIX U CI0XKHBIX BELIECTB B 3aBUCHMOCTH OT I1OJIOXKEHHS COCTaBIIAIOLINX
UX JJIEMEHTOB B TIepHOIMYEcKoil cucTeMe MeHieneeBa; OCHOBHBIC IPAaBHIIa OXPAHbI TPY/Aa U TEXHUKY 0€30MacHOCTH HPH
pabote B XuMuueckoil 1aboparopuu

3.2

YMeTh:
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Ha3bIBaTh BEIECTBA [10 TPUBUAILHOM U MEXAYHAPOIHOM HOMEHKIIATYpE; ONPEAEIATh: BaJEHTHOCTH U CTEHIEHb OKUCICHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB, TUIl XUMHYECKOH CBSA3H, IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI, XapaKTep Cpeibl
BOJHBIX PACTBOPOB, OKUCIMUTEIb U BOCCTAHOBUTEb, HAIIPABICHUE CMEILEHUSI PABHOBECHSI IO/ BIUSHUEM Pa3INUHBIX
(haxTOpOB, KJIACCHl HEOPTAHUYECKUX COSAMHEHNI M UX CBOMCTBA; XapaKTEPH30BATh AJIEMEHTHI [0 MX MOJ0KSHHUIO B
nepHouuecKoil cucteMe MeHzeneeBa, OOBSICHATh 3aBUCUMOCTh CBOMCTB XUMHYECKUX 3JI€MEHTOB U UX COSAUHEHUH OT
TMIOJIOKEHUS B IEPUOIUUECKUI CUCTEME; BBINOJIHATD XMMUYECKUI SKCIIEPUMEHT; IIPOBOAUTH PAcUEThl 10 XMMUYECKUM
(dopMynaM U ypaBHEHUSM; 0(OPMIIATH SKCIIEPUMEHTAIbHbIE U TEOPETUUECKUE PabOThI, (HOPMYIUPOBATH BBIBOJIBL;
OCYIIECTBISITH CAMOCTOSATENBHBINA IIONCK XUMUIECKOH HHPOPMAIIH C UCTIONH30BAaHUEM PA3INYHBIX HICTOYHUKOB,
UCIIOJIb30BaTh UHTEPHET AJsl 00pabOTKU XUMHUUECKOH HH(pOpMaIUu.

3.3

Baapers:

3.3.1

HO/X0aMH K OOBSCHCHHIO XUMHYECKIX SIBIICHUM, IPOUCXO/SIINE B IPUPO/IC, OBITY M HA IPOU3BOICTBE; METOAAMHU
OTIpe/ieNieHHs] BO3MOXKHOCTEH MPOTEKaHHsI XUMUYSCKHUX MPEBPAICHUH B Pa3INYHBIX YCIOBUIX M OLCHKAMH HX
MOCJIEJCTBUM; crtoco0amMu 6e30MacHOro 00paIeHUs ¢ XUMUYECKUMH BELIECTBAMH U JJA0OPATOPHBIM 000PY/I0BaHHEM;
METO/IaMH [TOMCKa U 0OMEHa XMMHYECKOH HH(POPMALHH, IOCTYIAONICH U3 Pa3INYHbIX HCTOYHHKOB; METOJaMH
MPUTOTOBJICHHS PACTBOPOB 33JaHHOI KOHIICHTPAIINH; TEOPETHISCKUMHU METOIaMH OIHCAHUS CBOWCTB MPOCTHIX U
CIIOKHBIX BEI[CCTB.

4. CTPYKTYPA U COJAEPKAHUE TUCITUIIJIMHBI (MOIYJIs)

3aHATHA 3aHATHS/

Kon

HaunmenoBaHue pa3/iesioB U TeM /BH]L Kype |[Yacos | Komnerenuumn | Jlutepatypa IIpumeuanue

Paznen 1. OcHOBHbIE NOHATHS M 3AKOHBI
XUMHH.

11

OCHOBHEBIE MTOHATHUSA U 3aKOHBI XUMHUHU. 1 0,25 OIIK-1 n.6
Knaccudukanus HeopraHHYeCKUX
coequuennii. OCHOBBI aHAJTUTHYECKON
XUMUU. XUMUs OMOTE€HHBIX DJIEMEHTOB
/JIex/

1.2

OCHOBHBIC TIOHATHUS M 3aKOHBI XUMUHU. 1 15 OIlK-1 n.6
Knaccugukaryst HeOpraHu4ecKux
coeauHeHU. OCHOBBI aHATTUTUYECKOM
XUMHH. XAMUSI OMOTEHHBIX 2JIEMEHTOB
/J1ab/

1.3

OCHOBHBIE TIOHSTHS U 3aKOHBI XUMUH. 1 12 OIlK-1 n.6
Knaccugukaryst HeOpraHn4ecKux
coeauHeHU. OCHOBBI aHATTUTUYECKOM
XUMHH. XAMUSI OMOTEHHBIX 2JIEMEHTOB
/Cp/

Paznen 2. Ctpoenune aToma. .6
OKHCINTEILHO-BOCCTAHOBUTEILHEIE
peakuuu

2.1

Crpoenue aroma. OKHUCITUTENBHO- 1 0,25 OIIK-1 n.6
BOCCTaHOBHUTENBHBIE peakinu /JIek/

2.2

Crpoenue atoMa. OKUCIUTENBHO- 1 15 OIIK-1 .6
BOCCTaHOBUTEIbHBIEC peakiuu /J1a6/

2.3

Crpoenne atoMa. OKUCITUTENHHO- 1 12 OIIK-1 .6
BOCCTaHOBUTEJbHBIE peakiun /Cp/

Pa3nen 3. [lepuoa nueckuii 3aKoH .6

3.1

Ilepnoauueckuii 3aKoH, epruoOIUIECKas 1 0,25 OIIK-1 .6
CHCTEMA XMMHYECKHX DJIEMEHTOB.
TTepromM4HOCTh M3MEHEHHST OCHOBHBIX
XapaKTePUCTHK aTOMOB 3JieMeHTOB /JIek/

3.2

Ilepuoguueckuii 3aKoH, EPUOAUYECKAS 1 15 n.6
CHCTEMa XUMHUYECKHX 3JIEMEHTOB.
IlepromuHOCTS U3MEHEHHST OCHOBHBIX
XapaKTepUCTUK aTOMOB 3JieMeHTOB /Jab/

3.3

Ilepnoauuecknii 3akoH, nepuoguIECcKas 1 12 OIIK-1 .6
cucTeMa XMMUYECKUX DJIEMEHTOB.

[epnoauyHOCTh H3MEHEHHUS] OCHOBHBIX
XapaKTEpUCTUK aTOMOB 311eMeHTOB /Cp/




Paznen 4. Xumnueckas (KoBajJeHTHas,
HOHHAsI, METAJLJINYEeCKAs1) CBSI3b U
cTpoeHne MoJieKyJl. MexMoIeKyJ/IsipHble
B3aumo/eiicTBusi. Boropoanas cBssp

.6

4.1

Xumuuaeckas cBs3b /JIex/

0,25

OIIK-1

n.6

4.2

Xumuyeckas (KOBaJeHTHasl, HOHHAs,
METaJUINYecKast) CBS3b U CTPOCHHUE
MOJIeKyJ1. MeXMOoJeKysapHble
B3amMoeiicTBus. BogopoaHas cBs3b.
/J1ab/

15

OIIK-1

1.6

4.3

XumMuueckast (KOBaJCHTHAs, HOHHAS,
METAJUTMIECKas) CBS3b U CTPOCHHUE
MoOJIeKya. MeXMOJeKyIspHbIe
B3anmo/eiicTeus. BomoponHas cBs3e. /Cp/

12

OIIK-1

1.6

Pasznen 5. OCHOBBI XUMHYECKOH
TepMOJAMHAMHUKH.

n.6

51

OCHOBBI XMMHYECKOH TEPMOIMHAMUKH.
DHeprerrka HU3UKO ~XUMHUYECKHX
npoueccos. 3akoH I'ecca. Dneprust ['n66ca
. YcroBus npotekanus GU3MKO -
XHUMHUYECKUX mporeccos. /JIek/

0,25

OIIK-1

n.6

52

OCHOBBI XUMHYECKOH TEPMOIMHAMUKH.
DHeprerka GU3NKO ~XUMHUYECKHX
npoueccos. 3akoH I'ecca. Dneprust ['nd6ca
. YcroBus nmpotekanus GU3MKO -
XHUMHUYECKUX nporeccos. /J1ab/

15

OIIK-1

n.6

53

OCHOBBI XUMHYECKOW TEPMOJMHAMUKH.
OHepreTuka pU3UKO ~-XUMUYECKHX
nporieccoB. 3akoH ['ecca. Dueprus 'nd6ca
. YcnoBus npoTekaHus GU3MKO -
XHUMHYECKUX mporieccos. /Cp/

12

OIIK-1

n.6

Pa3znen 6. MexaHu3M U CKOpPOCTh
XHMHYECKHX peaKnuii.

.6

6.1

MexaHu3M U CKOPOCTb XUMHYECKHX
peakuuii. 'OMOreHHbI U reTepOreHHbIiI
kaTtanu3. KatanusaTtopsl 1 MHTUOUTOPEIL.
Xumuueckoe paBHOBecHe. PaBHoBecue B
reTepOreHHbIX cucreMax /JIex/

0,25

OIIK-1

n.6

6.2

MexaHHU3M U CKOPOCTh XUMHUYECKUX
peaxuuii. ['oMOreHHBII U reTeporeHHsbIH
karanu3. Karanuzaropsl 1 ”HTHOUTOPBHI.
XuMuueckoe paBHOBecHe. PaBHoBecue B
reTeporeHHbIX cucremax /J1ao/

15

OIIK-1

n.6

6.3

MexaHHU3M U CKOPOCTh XUMHUYECKUX
peaxuuii. ['oMOreHHBII U reTeporeHHsbIH
karanu3. Karanuzaropsl 1 ”HTHOUTOPBHI.
XuMuueckoe paBHOBecHe. PaBHoBecue B
reTeporeHHbIx cucremax /Cp/

12

OIIK-1

n.6

Pazgen 7. PactBopsl

.6

7.1

Crioco0bl BhIpa)XEHHsI COCTaBa pacTBOPOB.
PactBOpEI 311€KTPOIUTOB U
HEBJIEKTPOJIMTOB, UX CBOHCTBA.
DJIEeKTPOIUTHYECKAS JUCCOLHALIHS.
HonHoe npousBeieHre BObI, TOKA3aTENb
(pH). T'upponus conend. /Jlex/

0,25

OIIK-1

7.2

CrocoOBbl BEIpa)KEHHUsI COCTaBa PaCTBOPOB.
PacTBOPBI ANEKTPOIUTOB U
HEJICKTPOJIMTOB, HX CBOWCTBA.
DNEKTPOTUTHICCKAS] TUCCOLMALINS.

15

OIIK-1

.6




HonHoe npou3BejeHne BObL, T0Ka3aTellb
(pH). I'maponus coneid. /J1ab/

7.3 CriocoObI BEIpaKEHHsI COCTaBa PacTBOPOB. 1 12 OIlK-1 n.6
PacTBOpPBI ANEKTPOIUTOB U
HEAJICKTPOJIMTOB, HX CBOWCTBA.
DNEKTPOTUTHICCKAS! UCCOIUAIINS.
VoHHOE pOU3BEACHHE BOIBL, TOKA3aTelb
(pH). I'mnponus coneid. /Cp/

Paznen 8. DaekTpoxumMuyeckune
npoueccol. Koppo3ust u 3ammra
MeTAJLIJIOB

8.1 XuMHUUYECKHE UCTOYHUKH TOKA. 1 0,25 OIIK-1 n.6
OnexTpoin3. XuMudaecKkas u
JIIEKTPOXUMHIECKAst KOPPO3MS U 3aIHTa
meTasuioB /Jlex/

8.2 XHUMHUECKHE UCTOYHUKH TOKA. 1 15 OIIK-1 n.6
DnexTponn3. XuMudecKas u
INMEKTPOXUMHUIECKAs KOPPO3HS U 3alHTa
merajuioB /J1a6/

8.3 XUMHUUYECKHE UCTOYHUKH TOKA. 1 10 OIIK-1 .6
DnexTponn3. XuMudecKas u
ANEKTPOXUMHYECKAst KOPPO3HUS U 3alluTa
meTasios /Cp/

Paznen 9. Ix3amen 1 OIIK-1 .6
Hroropasi KOHTpO.ILHAsI paboTa 1 27 OIIK-1 .6
9.1 /Dx3amen/ 1 9 OIIK-1 .6

5. ®OHJ1 OHEHOYHBIX CPEACTB

5.1. KoHTpoJbHBIE BONPOCHI H 3aJaHUSA

3ananue U1 OLIEHKH UCXOJHOTO YPOBHS (BXOAHOM KOHTPOJIb) 3HaHUH (00pasen)
1. K kakuM Ki1accaM HEOpPraHUYECKUX COeTUHEHHH (OKCHUJI, TEPOKCHUI, KHCIIOTa, OCHOBaHUE, aM(pOTEPHBIIA THIPOKCH, COIIb)
oTHocATcs yka3aHHbie BemecTa: SI(OH)2, CuO, CH3COOH, Na2HPO4?
J1J1 KUCTIOTHI yKa)KUTE€ OCHOBHOCTB, JUII OCHOBAHUSI — KUCIIOTHOCTH;
IUISl OKCHJIA YKAKUTE €ro XapaKkTep: OCHOBHbIM, KHCIIOTHBIN, aM()OTEPHBIH, HECOJICOOPa3yIOIIHA;
JUIS COJIM YKQXKHUTE e€ THUIL: CpeAHss (HopMallbHast), KMciast, OCHOBHAs, ABOMHASA, KOMIUIEKCHAs.
2. K xakuM nepuony, rpyIiime 4 NoArpymnme nepuoaudeckoit cuctemsl JI.J1. MenzneneeBa OTHOCSTCS 31€MEHTHI KpeMHUH U XJ10p ?
CocraBbTe AJIEKTPOHHBIE (POPMYIIBI aTOMOB KPEMHHS H XJIOpa B OCHOBHOM COCTOSIHUH M YKaXXHTe, Kakue crernieHu okucienus (C.0.)
MOTYT MPOABJIATH 3TU aTOMBI ?
3. M3o6pasuTte rpapuueckne Gopmyirsl ciaenyromux Bemects: H3PO4 u  SiO2.
4. CocTaBbTe ypaBHEHUS JJICKTPOIUTHIECKON JUCCOLMAIIMN CIEAYIOIINX BEIECTB:
5. Fe(OH)2, H2S0O3, KHCO3, CaClz2.
6. CocraBbTe MOJICKYJISPHBIC U HOHHO-MOJICKYJISIPHBIC YPABHEHUS CIICAYIOIINX PEAKIIN:
CaCl2 + Na2C0O3—
Na2CO3 + HCI —
KCl + NaOH —
7. Uemy paBHa CTETIEHb OKUCIIEHHS aTOMOB BojiopoJa u cepbl B CaH2 u  Na2SO03 ?
8. Hanummre OJICKTPOHHBIC YPAaBHCHUS IMPEACTABJICHHBIX IMPOLIECCOB U YKAXKHUTC, KAKUEC U3 HUX ABJIAIOTCA IMPOLECCAaMU OKUCIICHUA, a
KaKye — BOCCTaHOBJICHHUS ?
12 — 2I+5
Sit4 + 4e— —
Al0 — Al3+
Tematuka mabopaTopHbIX paboT
1. Ompenenenue 3KBUBAJICHTHON MacChl ITMHKA.
KonTponbHble BOpoch!:
* JlaTh omnpeenieHne SKBUBAJICHTA, (DAKTOpa SKBUBAIICHTHOCTH, MOJISIPHOW MacChl SKBUBAJICHTA.
*» Kak paccuuThIBalOTCS MOJISIPHBIE MACChl SKBUBAJICHTOB XUMUYECKHUX JIEMEHTOB?
* Kak paccunuThIBalOTCs MOJISIPHBIE MACChl SKBUBAJICHTOB CJI0KHBIX COETMHEHUI?
» HancaTh BbIpakeHHe 3aKOHA SKBUBA/ICHTOB.
* YT0 Takoe SKBUBAJICHTHBIH 00BeM?
» Hanncate ypaBnenue Knalinepona-Menneneesa.
» Kakue ycioBus Ha3bIBaIOTCS HOPMAJIBHBIMU?
2. OKHCITUTENFHO-BOCCTAHOBUTEIBbHBIC PEAKIIHU
KonTponbHbIe BOpOCH:
* YT0 TaKkoe OKHUCINUTENHHO-BOCCTAHOBUTENIbHBIE peakiun? Yem 00yCII0BIEHO U3MEHEHHUE CTETIEHE OKHUCICHUS B XOI€
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUi?




+ Kak Ha3bIBaeTCs: a) MPOLIECC OTAAa4M HICKTPOHOB, 0) MPOLECC IPHCOSAMHEHNS dIeKTPOHOB? Kak H3MEHSIOTCS CTEIIeHN
OKHCIICHHST aTOMOB B 3THX Tporeccax?

 Kak Ha3bIBalOTCS YacTUIBI (ATOMBI, MOJICKYJIbI, HOHBI), KOTOPBIC: a) OTAAIOT 3JICKTPOHBI, 0) MPUCOCTUHSIOT JICKTPOHBI?

+ Kakue BemecTBa MOTYT BHICTYNATh B POJIM: ) TOJIBKO OKHCIHUTENEH, 0) TOJIbKO BoccTaHOBHTeNeH? Kakue BelecTBa MOTyT
OPOSIBILSITH OKHCIIHTEIFHO-BOCCTAHOBUTEIIBHYIO IBOMCTBEHHOCTH? [IpHBeiTe NpHMEpBHI.

* [IpuBeaure GopMyJIBl M HA3BAHUSL: @) BAXKHEHIINX BEIIECTB-OKUCIUTENEH, 0) BAXXHEWIINX BELIECTB-BOCCTAHOBUTEIEH.

* Kimaccuguxanust OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHH.

3. CKopoCTh XMMHUUECKUX PEaKIUI U XUMUUECKOE PABHOBECHE

KonTponbHbIe BOIPOCHT:

» CocTaBbTe MOJIEKYISIPHOE U HOHHO-MOJIEKYJIIPHOE YPaBHEHUS peakLul HEUTpalu3aluy, B KOTOpoil oOpasyeTcs collb:

1). Mn(NO3)2 2). K2CO3 3). CrCI3 4). K2S 5). Pb(NO3)2

Hanumure MonekynsipHOe 1 HOHHO-MOJIEKYJISIPHOE YpaBHEHHI THIIPOJIN3a TaHHOH COJIH.

+ Ilo taHHOMY HOHHOMY YPaBHEHHIO PEaKIIMU COCTaBbTE COOTBETCTBYIOLIEE MOJIEKYIISIPHOE YpaBHEHHE:

1). Ca2+ + CO32- = CaCO3 2). Pb2+ + SO42- = PhSO4 3). Hg2+ + 21- = Hgl2

4). Ag+ + Cl- = AgCI 5). Fe2++S2-=FeS

» Onpenenure BO3MOKHOCTb CAaMOIIPOU3BOIBHOIO IPOTEKAHUS PEAKIIUH:

1). Cr(OH)3 + 3 HCI = CrCI3 + 3 H20 2). AgClI + NaCl = Na[AgCI2]

3). FeCl2 + 2 NH4OH = Fe(OH)2 + 2 NHA4CI 4). Hgl2 + 2 KI = K2[Hgl4]

5). Pb(OH)2+Na2C0O3=PbCO3+ 2NaOH

5. l'mpponus coneit

KontponbHble BOIPOCHL:

* CocTaBbTe HOHHO-MOJIEKYJSIPHOE U MOJIEKYJISIPHOE YPaBHEHHSI COBMECTHOTO THAPOJIN3a, IPOUCXOSIIETO IIPH CMEITHBAHUH
pactBopoB K2S u CrCI3. Kaxxnas u3 B3AThIX COJICH THIPOIH3YETCS HEOOPATUMO JI0 KOHIIA ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX
OCHOBAHUS M KHCJIOTEL.

* K pactBopy FeCl3 nobasunu cnenyrommue Beniecta: 8) HCI; 6) KOH; B) ZnCl2; r) Na2CO3. B kakux cirydasix THAPOJIH3 XJIOpHAA
sxkenesa (1) yeumures? [ouemy? CocTaBbTe HOHHO-MOJICKYJISIPHBIC YPABHEHHS THPOJIN3a COOTBETCTBYIOIINX COJICH.

« Kakue u3 coneit Al2(S04)3, K2S, Pb(NO3)2, KCI noxseprarores ruaponusy? CocTaBbTe HOHHO-MOJICKYIIPHBIC H MOJICKYJIPHBIC
YpaBHEHUS THIPOJIH3a COOTBETCTBYIOMMUX coieil. Kakoe 3nauenne pH (> 7<) uMeIOT pacTBOPHI STUX COMNEH?

* ITpu cmemmBanuu pactBopoB FECI3 1 Na2CO3 kax/ast u3 B3ATBIX COJICH THAPOIU3YETCss HeOOpaTUMO JI0 KOHIIA ¢ 00pa3oBaHueM
COOTBETCTBYIOIIMX OCHOBAHHMS M KUCIIOTHI. BEIpasnuTe 3TOT COBMECTHBIH THAPOJIN3 HOHHO-MOJIEKYIIIPHBIM B MOJICKYJISIPHBIM
YpaBHECHHUSMHU.

* K pactBopy Na2CO3 noGasunu cieayrontue Bemectsa: a) HCI; 6) NaOH; B) (NO3)2; r) K2S. B kakux cirydasx THAPOIH3
kap6onata Hatpus ycunutes? [Touemy? CocTaBbTe HOHHO-MOJICKYJISIPHBIE YPaBHEHHS TUIPOJIN3a COOTBETCTBYIOLIUX COJIEH.

* Kaxkoe 3nauenue pH (> 7 <) umerot pactBopsl coneit Na2S, A1CI3, NiSO4? CocraBbTe HOHHO-MOJIEKY/ISIPHBIE K MOJIEKYJISPHEIE
YPaBHEHHUs THAPOJIM3A ITUX COJIEH.

+ CocraBbTe HOHHO-MOJIEKYIISPHBIE U MOJIEKYISApHBIE ypaBHeHUs ruapoim3a coneit Ph(NO3)2, Na2CO3, Fe2(S04)3. Kakoe
3HayeHuepH (> 7 <) UMEIOT pacTBOPHI ATUX COJIECH?

6. Koppo3us meramios

KonTponbHble BOnpocsl:

* Yt0 Takoe KOppo3ust METAILIOB?

* Yt0 0011ero Mexay NpoleccaMy, MPOTEKAIOLUIUMH IPHU NIEKTPOXUMHUUYECKOH KOPPO3UH, U IIPOLIECCAMU B TalbBAHUUECKOM
aeMeHTe?

» Kakue OKHCIUTEINH Yalle BCEro SBJISIOTCS MPUYMHOM AIIEKTPOXUMHYECKOH Koppo3un? HamumunTe ypaBHEHUS U1 POLIECCOB
BOJOPOIHOM M KHCIIOPOJHON NETIOSIPH3ALIIH.

» OnuiuTe Nporecc KOppPo3UX OLMHKOBAHHOTO JKeJle3a BO BIAXKHOH aTMocdepe, ETOCTHOCTh OKPHITHS HApYILIEHA.

* OnuuuTe Nporecc KOppo3uK HUKEIMPOBAHHOTO JKelle3a B HEUTPaJIbHON cpelie P CBOOOTHOM JOCTYIe KHCIOPoaa ( LIEIOCTHOCTh
HOKPBITUS HAPYILIEHA).

* [Tokaxxute, OyAET M MPOTEKATH MIPOLIECC KOPPO3UH MEH B KHCIIOH cpelie U B HEWTpaJIbHOM BOJHOM cpele IpH CBOOOAHOM
JIOCTYIIE BO3yXa.

* JTo mpoun30HaeT, eCiu JKeNe30 3aMeHUTh cepedpom? Byzaet nmu cepedpo ycToidnBo K aTMOC(hEpHON KOPPO3UH B KUCIIOH,
HEUTpaIbHOU U MIEIIOYHOM cpemax?

» OnuiuTe KOPpO3UIo IMHKA B pa30aBIeHHOI CEpHOM KUCIIOTE, €CIU MOBEPXHOCTh LIMHKA MOKPHITa HUKeIeM. KOHTaKT ¢ KakuM
METaJIOM - MEJIbIO MITH HUKEJIeM - OoJiee onaceH A UHKa?

* [IpennokuTe METOABI 3aLUTHI JKeJIe3a OT KOPPO3UH B HEHTPaNbHOH cpene Npu CBOOOJHOM JOCTYIIE BO3AYyXa.

* Kakoii (kakue) U3 HIKe TIPUBEACHHBIX METAIJIOB MOYKHO HUCIIONb30BAaTh B KAYECTBE KATOJHOTO 3AIUTHOTO MOKPBITHS JUIS JKelle3a:
a) HUKeNb, 0) KaAMui, B) cepedpo, I') LuHK?

* [TonGepure MpOTEKTOP U1l OLMHKOBAHHOTO XKeJle3a U OIUIIUTE MPOLECC KOPPO3UHU B KUCIION CpeZie B MPUCYTCTBUU MIPOTEKTOPA.
* [TogOepute MPOTEKTOP AJIA JIyKESHOTO JKeJle3a M ONMHUIIHTE IIPOLecC KOPPO3UH B KHCIIOH Cpesie B IPUCYTCTBUH IIPOTEKTOPA.

* [IpeutokuTe METO/1 3aIUTHI AIIOMHHHUS OT KOPPO3HMHU B ILEJIIOYHOH cperie.

» OnuIuTe NPOIECCHl, NPOTEKAIOIUE IPU KOPPO3HUH JIATYHH (CIUIaB MEH C IUHKOM); a) B KUCIIOH cpezie; 0) B HelTpanbHOH cpene

5.2. TeMbI NMCBMEHHBIX padoT

TeMbl KOHTPOJIBHBIX paOOT U TUIIOBBIE TECTHI

Konrposbhas padora Ne 1

Tema 1.

OCHOBHBIE TIOHSTHSI XUMHUU; CTEXUOMETPHUECKUE U Ta30BbIe 3aKOHBI. CBOWCTBA KIACCOB HEOPTAHNYECKUX COCTUHEHUNA. DKBUBAJICHT
3JIEMEHTA, IPOCTOr'0, CIOXKHOTO BelecTBa. PopMyIibl il pacueTa MOJISIPHBIX MacC SKBUBAJICHTOB.

OCHOBBI aHAJIUTUYECKON XUMHMH.

Xumust OMOT€HHBIX AJIEMEHTOB U 3arpSA3HEHUs OKpYKaroliel cpeibl. XUMUs 3JIEMEHTOB OPraHOr€HOB. XUMUS HOHOB METaJUIOB
JKU3HH U UX POJIb B PACTUTEILHOM U )KUBOTHOM MHUpE. XHMHUS U IKOJIOTHUSI.




Tema 2. Ctpoenne aroma, KBAaHTOBasl MOZENIb aTOMa: COOTHOIIIEHHE HeonpeaenéHHocTel, ypaBHenue Llpeannrepa, kBaHTOBBIE
yucna. CTpoeHrne MHOTO3JIEKTPOHHBIX aTOMOB.
OKHCIUTETHHO-BOCCTAHOBHUTEIBHbIE PEAKINH, IPOTHO3 HAIIPABJICHHS X MIPOTEKaHNUs] BYKHEHIINE OKUCINTEIN U BOCCTAHOBHUTEIH,

METOJ AJIEKTPOHHOTO OajaHca YpaBHEHUS XUMHUECKUX PEaKIHi.

Tema 3.

Ilepuoayueckuii 3akoH U nepuoandeckas cucrema seMeHToB /.M. Menneneesa. [Ipunnun [1aynu, npasmio XyHaa, OprHIUIT
MHHHUMYMa SHEepTuH, npasuia KineukoBckoro. 3akOHOMEPHOCTH U3MEHEHHSI XUMUYECKIX CBOHCTB 3JIEMEHTOB M UX COCMHEHUI.
Panuyc aToma, sHEprusi HOHU3aLUH, CPOJICTBO K HJIEKTPOHY, IEKTPOOTPUIIATEIILHOCTh aToMa. KHCIIOTHO-OCHOBHBIE CBOICTBA
XUMHUYECKUX COeUHEHUH. MeTaibl 1 HeMeTalIbl.

Tema 4.

XuMu4decKas CBsI3b: THITBI XUMHUYECKOH CBSI3M (KOBAICHTHAS, NOHHAS, METAIMIECKAs ), MEXKMOJIEKYJISIPHOE B3aHMOIEHCTBHE
(BonopoaHas cBs3b); aTOMHAsl, HOHHAs, METAJUINYECKas, MOJIEKYJIsIpHAs KpUcTayuindeckue pemérku. CTpoeHue 1 CBOWCTBa
KOMIUIEKCHBIX COEINHEHHH.

Tecr (oOpazer)

1. dakrop 3xBUBasIeHTHOCTH aToMa MnN B okcuze maprana(lV) pasen ....

1) 2) 3 41

2. CymMMa CTEXHOMETPHYUECKUX KOI(DPHUITHEHTOB B ypaBHEHNUH OKHUCIUTENHHO-BOCccTaHOBUTEMbHOM peakuu CU + HNO3 = Cu(NO3)
2+ NO + H20 paBHa... .

1)132) 83)144)20

3. B pe3ynbpTare OKACIUTEIbHO-BOCCTAHOBUTENBHOM peakimu Mexxay HNO2 n H2S MokHO MOIy4uTs ... .

1) NO2)NO23)NO u NO24)HNO3

4. OcuéBHBIE CBOMCTBA MPOSBISET... .1)ZN0 2) Fe203 3)AlI203 4) Na20

Kontponbnas Ne 2

Tema 5.

Xumuueckasi TEpMOJIMHAMHUKA U KWHETHUKA: BHYTPEHHSISI SHEPTUsl, SHTAJIBIINS, SHEPTEeTHKA XMMUYECKUX MPOIIECCOB, 3aKoH [ ecca,
CIIeNICTBHUS, BHYTpEHHSS SHEPTHS, SHTAIBIHS, SHTPOIHS, YHeprus [ nb0ca, HanpaBIeHHe XMMHUYECKHX MPOLIECCOB.

Tema 6.

CKOpOCTh XUMHUECKHX PEaKIMii U criocoObl €€ perymupoBaHus. 3aKOH JIeHCTBYIONNX Macc, mpaBwio Banr-T'odda. Xumuueckoe u
(azoBoe paBHOBecue, npuHuun Jle [laTenbe.

Tema 7.

JucriepcHble cUCTEMBL. PacTBOpBI: CIOCOOBI BRIPaXKEHUS KOHIIEHTPALUK (MaccoBasi M MOJIbHASL JI0JIS1, MOJIIPHOCTb. HOPMAJIHOCTb,
MOJIIBHOCTB ). DIEKTPOIHUTEI, HEAIEKTPOIUTHI U 3akoH Payns, cnencreus. Kunenue n 3amep3anme pactBopos. Peakuuu n
pPaBHOBECHS B paCTBOpPaX AIEKTPONUTOB. [ unponns cosneid. uccounanys Boibl, HOHHOE MPOU3BEICHIE BOJIbI, BOJOPOIHBIN 1
THIPOKCHITBHBIN TIOKa3aTeNl CPEe/IbL.

Tema 8.

OKHCINTENBHO-BOCCTAHOBHUTENIFHBIE CBOMCTBA BEIIECTB: MPOTHO3. DIEKTPOXHUMHUESCKHE CUCTEMBI. | aTbBAaHUUECKHE IIEMEHTEI,
xuMuueckue nctoyHuku Toka (XUT), anekrpoasuxymas cuna (3/C) aneMeHTOB. DIIEKTPOIU3 pacIlylaBOB H PACTBOPOB
JNEKTPOINUTOB. 3aKOHBI HJIEKTpoIi3a. Kopposust MeTalioB U cIOCOOBI 3aIUTHI OT KOPPO3HH.

Tecr (oOpazer)

1. KonmuuecTBO TEIUIOTHI, HEOOX0AMMOE s passioskeHus 6 Mok okcuaa cepbl (V1) mo ypaBaenuto peakuuun 2503 (1) = 2SO2 (1) +
02 (r); (AH =197 xIx), paBHo ... k/Ix. 1)32,82) 5913)65,74) 1182

2. 3nak AGO peakumii: PbO2 (k) + Pb (x) =2PbO (x), AGO<O0; SnO2 (x) + Sn (k) =2SnO (x), AG0>0

MOKAa3bIBACT, YTO JJISl aTOMOB CBHHIIA M 0JIOBA 00JIee XapaKTEPHBIMU SBISFOTCS COOTBETCTBEHHO CTEIICHH OKHCIICHUS ... .

D+4 u +22) 42 u t43)+4 u +44)+2 u +2

3. BeipaxkeHue ais ckopoctu npsamoit peakuuu 2A (1) + 2B (1B) 2AB cornacHo ¢ 3aKoHy ASHCTBYIONIMX MAacC UMEET BUI ... .
1) =Kk[A]2) =Kk[A]2 3) =Kk[A]2¢[B]2 4) =Kk[B]2

4. TToBbIlICHHE JAaBJICHUS BBI3BIBACT CMCIICHUE XUMHNYCCKOTI'O paBHOBECHS BIIPABO B CUCTEME ... .

1)CO2 (r)+H2 (r) CO (r)+H20 (r) 2)C(tB) + CO2(r) 2CO(r) 3)4HCI(r)+02(r) 2H20(r)+2CI2(r) 4) H2(r) + I12(1)
2HI (1)

5.3. ®OH/I O11EHOYHBIX CPeCTB

OCHOBHBIC BOIIPOCHI U 331aHUS, BRIHOCHMBIE AT OIeHKH chopmupoBaHHOCTH Kommerernmu OIIK-1, cnenyromue:
Brok A (OIIK-1.1)

1. CuMBOJ dJIeMEHTa IPOTAKTUHUH — 3TO: 1) Pa 2) Pm 3) Pr 4) Pt

2. BemrecTBo, MoJIEKys1a KOTOPOTO COCTOHUT U3 YETHIPEX aTOMOB, - 3TO:

1) cepoBomopon 2) TeTpaxJIOpu yriieposa 3) amMuax 4) 6pombGenzon

3. Haunbonplieif OTHOCHTENBHOM MONIEKYIJISIpHON Maccoii obmagaer: 1) In2S3 2) B2S3 3) Ga2s3 4) AI2S3

4. Macca (B rpammMax) 0,2 MOJIb THIPOKCH/IA KaJIUsl paBHa. ...

5. KommuectBo BemecTa (MOJIb) MOPIMHU OKCHIA HATPHsL, conepxkarieit 6,02*1023 aToMOB HaTpHsl, COCTABUT:

6. AToMy 3J7€eMEHTa BaHAAUN COOTBETCTBYET 3JIEKTPOHHAsI KOH(UTypaIHs:

1) 1s22522p63s23p63d34s2 2) 1s22s522p63s23p64524p3 3) 1522s522p63s23p64d5 4) 1522s22p63s23p5
7. CTeneHb OKHCIIEHHS a30Ta yBenuuuBaeTes B psiay: 1)NH3, NO, HNO3 2)NO, NO2, NH3 3)NH3, HNO3, NO2 4 KNO3, KNO2,
NO2

8. Maccoast moist meau (B %) B 20 r. cMecH ¢ IMHKOM, eciii pu 00pabotke cmecu n3dsitkom HCI cobpano 4,2 i1 raza mpu H.y....
9. st Mmonekynsipaoro ypasHenust KBr + H2S04 + K2Cr207 = Br2 + Cr2(S04)3 + H20 + K2S04 cymma ko3¢ duIeHToB paBHa:
10. Xumus —or7o0...

11. Ykaxure koaddunuent nepex Gpopmymnoit K2CO3 B ypaBHEHUH OKUCINTEIFHO-BOCCTAHOBUTEIBHOMN PEaKIUH:

K2CO3 + 02 + Cr203 — CO2 + K2CrO4

12. KomnuecTBo TernoTs! (k/[x), mornomaemoe npu pasnoxenuu 0,5 Monb okcuga yriepona (1V) no ypasuenuto peakuuuCO?2 (1)
=C(1)+02(r)-393,4 x/Ix, paBuo... 1)98,352) 196,73)786,84) 8,96

13. DHTponUs YBEIUUUBAETCS B IPOLIECCE ...




1) 3amep3anust Bozibl 2) pactBopenust conu B Boze 3) 3H2 (r) + N2 (r) = 2NH3 (1) 4) 2CO (1) + 02 (r) = 2CO2 (1)

14. Heo0X0IMMBIM YCIIOBHEM BO3MOKHOCTH OCYIIIECTBIICHUS! XUMHUYECKON PEaKIMU SBJISETCA ... 1) YBEIMYCHUE SHTAIBIINU 2)
YBEJIMYEHHE PHTPONHMH 3) YMEHbBLICHHE U300apHO-U30TEePMHUYECKOT0 MOTEHIMaa4) yBeInueHHEe H300apHO-U30TEPMHUIECKOTO
MOTEHIHANIA

15. YBenu4yeHue cKOpoCcTH XUMHYECKOH peakiuu P BBEJICHUU B CUCTEMY KaTallu3aTopa 00bACHSETCS ... 1) yMEHbIIEHHEM
SHEPTUM aKTHBAIMK 2) YBEIWMYCHHEM CPeTHEH KHHETUIECKOW YHEPTHH MOJIEKYT3) BO3paCTaHUEM YHUCIIa CTOJIKHOBEHHH MOJIEKYIT
4) pocTOM YHCa AKTHBHBIX MOJICKYI

16. Ecnn ipy HEM3MEHHOM TeMIlepaType AaBleHUE B CHCTEME YMEHBIINTD B 2 pa3a, TO CKOPOCTh MPSIMOM peakuu

2502 (r)+ 02 (r) — 2SO3 (r) 1) yBemuuurcs B 2 pa3a 2) yMEHBIIUTCS B 2 pa3a 3) yMEHBIIUTCS B 6 pa3 4) yMEHbIIUTCS B § pa3
17. TloBpIlIeHne TEMIIEpaTypbl CMECTUT XUMUYECKOE PABHOBECHUE BIIPABO B CHCTEME ...

1) 2S02 (r) + 02 (r) —» 2S03(r); AH=-198 k]Ix 2) N2 (r)+3H2 (r) — 2NH3 (r); AH=-92 x/Ix

3) FeO (1) + CO (r) —» Fe (1) +CO2 (1) +Q 4)3PCI3 (r) » 3CI2(r)+2P (1)-Q

18. He npoBOAAT 3JEKTPUUECKHIA TOK ...1) BOJAHBIE PACTBOPHI CEPHOM U YKCYCHON KHCIIOT2) BOJHBIE PACTBOPHI CyJb(aTa Kalblusl U
THIPOKCHU/IA HATPUS  3) alleTOH M KpaxMaJIbHBIN KiieiicTep4) OCH30II U XJIOPOBOAOPOIHAS KHCIOTA

19. KoHCTaHTa 3JIEKTPOIIMTHYECKOH TUCCOLMAIMU CIIa00T0 IEKTPOJIUTA 3aBUCHT OT... 1) KOHIIEHTpauuu2) Temreparypsl  3)
MPUPOJBI AIEKTPOIUTA

20. TIpu cocTaBieHUH MOJICKYJISIPHOTO YPaBHEHUS, KOTOPOMY OTBEYaeT HOHHO-MOJICKYIISIPHOE YpaBHEHHE

Cu2+ + 20H- = Cu(OH)2, He06X0IMMO HCITOIB30BaTh Mapy HOHOB ... 1) Cl—u Zn2+ 2) CO32—u Na+ 3) S2—u Nat+ 4) Cl- u
Ba2+

21. BonoponHsrii moka3zarens pH pactBopa, comepikaiiero 10—5 mons/n nonos OH—, pasen...1) 10-52) 5 3)10-94) 9

22. lenouHoii pacTBOp 00pasyercs mpu pactBoperun B Bofe ...1) KNO2 2) Cu(NO3)2 3) NH4CI 4) Ca(NO3)2

23. dns 3011 Agl, nomydennoro no peakuun: AgNO3 (u36.) + KI — Agl + KNO3, Haumydmum KoaryJupyomuM JedcTBueM Oyner

ob6mazmats uoH ... 1) Cl-  2) SO42— 3) PO43-4) ClO4-
biiok B (OI1K-1.2)
1. ITo Tepmoxumudeckomy ypasaeruto 2A1203 (1) + 6SO2 (1) + 302 (r) = 2A12(S04)3 (1), AH = -1750 xJIx (= -1675; =-297)

paccuuTaiiTe CTaHIAPTHYIO SHTANBINIO 00pa30BaHUs IPOIYKTA.

2. ITpu HekoTOpoit Temneparype B romorenHoi cucteme 4NH3 + 302—2N2 + 6H20 paBHoBecubie konueHTpanud NH3, 02 u H20
cocraBwi cootBercTBeHHo 0,14; 1,21 0,48 Monp/n. PaccunraiiTe KOHCTaHTY paBHOBECHSI.

3. Macca (r) kpucramtoruapara CaCl2 « 6H20, tpeGyemas st mpurotoBiaeHus 355 T 2,5 % pacTBopa XJIopuaa Kajiblys, paBHa . ..
4. Yemy paBHa KpHOCKOIHUYECKAsl IOCTOSHHASL, €CJIM U pacTBopeHuHu 2,8 1 BeniectBa B 100 T pacTBOpHUTENS TeMIiepaTypa
nonusunack Ha 1,4 0C. MossipHas Macca HedsiekTpoiuTa 76 r/monb. 3,8

5. CocraBbTe MOJICKYJISIPHOE, HOHHO-MOJIEKYJISIPHOE U HOHHO-COKpPAIIEHHOE YPaBHEHHE PEAKIIUH MEXy HUTPATOM KaJbLUs U
KapOOHATOM KaJusl.

Brox C (OITK-6.3)

1. CTouHBIe BOJBI HEKOTOPOTO MPOMBIIUIEHHOTO MPEATIPUATHS CONEPIKAT CONU TSHKENIBIX METAIUIOB, HEOPTaHUIECKHE KHCIOTHI,
MOBEPXHOCTHO-akTUBHbIE BeulecTBa (ITAB) u npyrue 3arpsisHuTenu okpyxatouieid cpeibl. OHU B BUI€ B3BECH MTOCTYMAIOT Ha
OYKCTHBIE COOPYXEHHs. B mporecce HX OYMCTKH MPOUCXOIST MPOIECCHl HEHTPATN3aUH, KOATYJISIIUH, OCaXICHUS, GUIBTPALIIH H
W3BJICYCHHUS BEILIECTB, KOTOPBIE MOTYT OBITh PeaM30BaHbl MM UCIIOJIB30BaHbI MOBTOPHO. Hanboiee TeXHOIOTHYHBIM 1

3¢ GEKTUBHBIM CITOCOOOM BBIJETICHHSI METAJUIOB U3 PACTBOPOB SIBISIETCS AIEKTPOIH3. ECiin romoBoit 00beM ounaeMoii BOIbI paBeH
1000 M3, a coneprxanue B HeM noHoB C0+2 cocrasiser 16,3 mr/am3, To Bpems, He0OX0AUMOE JUIsI BBIIIEJICHHSI BCETO KOOAIbTa
3JIEKTPOJIN30M Ipu cuiie Toka 17,96 A u Beixoze no Toky 90 %, cocraBut _cyTok. (OTBET NPUBECTU C TOYHOCTHIO JI0 LIETIBIX;
Ar(Co) =59; F= 96500 Ki/moib.)

2. IIpoMBIIIUIEHHOE TTOTYYeHHE HEKOTOPBIX MIPOCTHIX BENIECTB (METalIOB, BOJOPOAA H JIp.) OCHOBAHO Ha OKHCIIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUAX UX OKCHJIOB C YIIIEPOJIOM, B KOTOPBIX YIJIEPO/ SBJISAETCS U pEareHTOM-BOCCTAHOBUTEIIEM, U
peareHTOM-MCTOYHHKOM TEIUIOBOH SHepruu. J{pyrue MeToIbl HX MOTYyYeHHUs U TalbHeHIIee HCIoIb30BaHue 00pa3yIoIUXCsI
MPOAYKTOB OMPEACISIIOTCA UX PU3NYECKMMU, XAMUYECKMMHU CBOHCTBaMH U YCIIOBUSMHU MPOBECHUS peakunid. B mpouecce
HOJTy4eHUs K0OAIbTa B IPOMBIIUIEHHOCTH BO3MOXHO HCIIOJIb30BaHKE PEAKUy yriis ¢ okcuaoM kobamsra(ll)

C+CoO=Co+CO Temiora, HeoOX0oauMast Il OCYLIECTBICHUS MpoIecca, 00eCeYrBaeTCsl FOpeHrueM yrieposaa. Eciu
SHTAJIBINU 00pazoBaHus okcuna kodansTa (1), yrapaoro u yriekuciaoro razos pasubl: —249, —101 1 —396 xJx/Momb
COOTBETCTBEHHO, TO U1 noxydeHust 600 kr kobanbTa norpedyercs kr yraepoza.(Ilotepsmu yriepona Ha HOOOYHbIE
HPOLIECCHI TPEHEOPEUb; OTBET MPUBECTH C TOYHOCTHIO 0 1esoro 3HaueHus; Ar(Co) = 59.)

5.4. IlepeyeHb BUI0B OLICHOYHBIX CPEACTB

KonTposnsnas padora (OITK-1)
BeimonHeHre 1 oT4eT 1o JadopatopHbiM paboram (OITK-1)
Dk3ameH, TectupoBanue (OITK-1)

6. YHEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OGECIHEYEHUE JTUCHUIIJIMHBI (MO YJISA)

6.1. PexoMenayemasi JuTepaTypa




6.1.1 I'enpdman, M. U. Xumus : yueOnuk / M. U. T'enbdman, B. I1. FOctpaToB. — 4-¢ u3n. — Cankr-IletepOypr : Jlanb,
2022. — 480 c. — ISBN 978-5-8114-0200-7. — TexkcT : >1eKTpOoHHBIH // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAS CHCTEeMA. —
URL: https://e.lanbook.com/book/210221

6.1.2 Xumus : yueOnuk / JI. H. baunos, M. C. I'yrenes, U. JI. Ilepdunosa, U. A. Cokonos. — Caunkr-IletepOypr : Jlans,
2022. — 480 c. — ISBN 978-5-8114-1289-1. — TekcT : 3neKTpOHHBIN // JIaHb : 3JEKTPOHHO-OMOIHMOTEUHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/210977.

6.1.3 Eropos, B. B. Heopranuueckas 1 aHanuTuueckas XuMus. AHanuTudeckas xumus : yueOHuk / B. B. Eropos, H. 1.
Bopo6besa, U. I'. CunbeectpoBa. — Cankr-IlerepOypr : Jlans, 2022. — 144 ¢. — ISBN 978-5-8114-1602-8. — Tekcr :
aJ1eKTpoHHBI // JlaHb : anekTpoHHO-O0ubIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/211559

6.1.4 Heopranunueckast XUMUSI 1 XUMHS 3JIEMEHTOB: JJAOOPATOPHBIN MPAKTHKYM : yueOHOe mocodue / coctaButenu M. A.
Tpommna [u np.]. — Tombsitti : TV, 2022. — 216 ¢. — ISBN 978-5-8259-1088-8. — TekcT : anektpoHHblii // JlaHs :
a5eKTpoHHO-0ubHoTeunas cucrema. — URL: https://e.lanbook.com/book/264140

6.1.5 XuMus 3J€MEHTOB : METOAMYECKHE yKa3aHMs K IPaKTUYECKUM 3aHATUSIM o aucuuimHe «Heopranumueckas
xumus» / cocrasurenn O. B. UmbipeBa, E. B. MenuxoBa. — Jluneuk : JIMmenkuii rocyqapcTBEHHBINH TEXHHUYECKHUI
ynusepcuret, O6C ACB, 2012. — 18 c. — Texkct : anexrponHbIi // Lludpooii obpazoBatensuslii pecype IPR SMART :
[caiit]. — URL.: https://www.iprbookshop.ru/17684.html

6.1.6 XuMus METAJUIOB | METOIUYECKHE YKa3aHUs K 1a00paTOpHbIM paboTaM 1o quctuiuinae «Heopranuueckas Xumus»
/ coctraBuremu E. B. Menuxosa, O. B. UmblpeBa. — Jlunenk : JIunenkuii rocy1apCTBEHHbIH TEXHUUECKUI YHUBEPCUTET,
9BC ACB, 2012. — 41 c. — Tekcr : anexrponnslii // Iludposoii oopasoBarensHblil pecypc IPR SMART : [caitt]. — URL:
https://www.iprbookshop.ru/17685.html

6.2. [Tepeyennb pecypcoB HHGOPMAMOHHO-TeJIeKOMMYHHKAaMOHHOH ceTn "UHTepHeT"

HanuonansHas 06a3a IaHHBIX 3aKOHOaTeIbCTBA Pecybnuku Y36ekucran — https://lex.uz/ru/

HarronanpHas 6ubnnorexka uMenn Anmmepa Hasowu - https://www.natlib.uz/

6.3. IlepeyeHb HH(POPMALUOHHBIX TEXHOJIOT U

6.3.1 Ilepeyenb MpOrpaMMHOro odecrneveHust

6.3.1.1|ESET Endpoint Antivirus + ESET Server Security — antuBupycHast TporpaMma

6.3.1.2| AdobeReader - mporpamma a1t ipocMoTpa 10KyMeHToB B hopmate pdf.

6.3.1.3|Google Chrome - 6paysep.

6.3.1.4|Moodle - O6pa3oBatenshbiii mopran PUIUAI ®IBOY BO «AI'TY» B TAIIKEHTCKOM OBJIACTU
PECIIYBJIMKU Y3BEKMCTAH.

6.3.1.5(Mozilla FireFox - 6paysep.

6.3.1.6{Microsoft 365 - mporpammuoe obecrieueHue it paboThI C DIEKTPOHHBIMHU JOKYMEHTAMH.

6.3.1.7|7-zip - apxuBaTtop.

6.3.2 Ilepevyenb nHGOPMAHOHHBIX CIPABOYHBIX CHCTEM U NMPOodecCHOHANBHBIX 023 TaHHBIX

6.3.2.1|9mexTpoHHO — OMOIMOTEYHAs crcTeMa «JIaHby

6.3.2.2|O6pazoBatenpHas miathopma «HOpaiT»

6.3.2.3|Iudposoit odpazoBatensHbIil pecype «IPR SMART»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHBI (MOJY JIST)

7.1|YueOHas aynquTopus Ajs IPOBEACHHs 3aHATHI JIEKLIMOHHOTO TUIIA, KOHTAKTHOH paboThl, B TOM YHCIIE IPOBEICHUS
IPYNIOBBIX U HHAUBUAYAJIBHBIX KOHCYJIbTALUHI, TEKYIIET0 KOHTPOJIA ¥ IPOMEKYTOYHOHN aTTeCTalluu, a TAKKe
HOMELIEHHUE ATl CAMOCTOSTENbHON paboThl: pabouue MecTa CTyJEHTOB: CTOJbL, CTy/bs. Pabouee mecTo
IIPENOJABATEN: CTOJ, CTYIL.

7.2|Y4eOHast ayauTOpHs JUIS TEKYIIETO KOHTPOIIS U MPOMEXYTOYHOH aTTeCTAIMH, JUIS IPOBEICHIS TPYIIIOBBIX U
MHIVBHUAYaIBHBIX KOHCYIbTanui, 060pyaoBaHHast HAOOpOM MeOemnH (CTOMBL, CTY/Ibs) U pab0YNM MECTOM IS
IpernojaaBarelis, J0CKoll ayAuTOpHOH

7.3|TTomernieHune it XpaHeHHs yueOHOTro 000pyA0BaHHS.

7.4|1Tomenienue 11 NpoQUIAKTUIECKOTO 00CIy)KuBaHus ydyeOHOro obopynoBanus. Paboune Mecra coTpyJHUKOB
(CTOIIBI M CTYJBST), CTEITAXKH

7.5|ITomemenus ansa CPC, ocHallleHHbIE KOMIIBIOTEPAMHU C BBIXOJOM B CETb MIHTEpHET, KOTOPbIE 00ECIIEUUBAIOT
JOCTYII K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM H3aTeNILCTB, JOCTYII K 3JIEKTPOHHOMY KaTaJory KHUT, TpyAaM
IpernoaaBarenelf, yaeOHO-MEeTOANIECKUM pa3paboTkaM, IepHOIMIeCKUM n3naHuaM, B OOpa3oBaTeIbHbII MopTal
¢umana PI'BOY BO «AI'TY» B Tamkenrckoii obnactu Pecniy6nuku Y36ekucTas.

7.6|AyanTopus Ut 1abopaTopHBIX 3aHATHII nMeeT: pH-MeTpsl, DK, peakTHBBI, XUMUYECKYIO TOCYAY,
TUTPOBAJIbHBIE YCTAHOBKH, CTE€H/IbI 10 TEMATUKE TUCLUIIINHBI

8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOZY JIS)



https://e.lanbook.com/book/210221
https://www.iprbookshop.ru/17685.html
https://lex.uz/ru/
https://www.natlib.uz/

1. Apcnanos HI.C. Xumwusa. MeToauueckue yka3aHus 10 BBITTOJHEHHIO CAMOCTOSTEILHOM paboThl 00yJarOUIMXCsl I HAPABICHHUS
35.03.08 Boanble 6uopecypcbl U akBakynbTypa, puiauanr ®I'bOY BO "AI'TY" B Taumkenrckoit oonactu PecriyOnuku Y30ekucraH.
— - URL.: https://portal.astutr.uz/.

2. Apcnanos 1. C. Xumus. Metoanueckue yka3aHus JULt JaOOPaTOPHBIX 3aHATUN oOyuaromuxcs Ais Hanpasienus 35.03.08
Boanbie 6uopecypcesl u akBakyibpTypa, unnan ®T'BOY BO "AI'TY" B TamkenTckoii odonactu Pecniyonuku ¥Y36ekucran. —URL:

https://portal.astutr.uz/




[Tpunoxenue k pabodeil mporpamme
JTUCIUATITAHBI (MOYJIs1)

Ocob6ennoctu peanusanuu PII/] npy HaIMYMU B KOHTUHIEeHTE 00y4AKOIIMXCS ¢ OTPAHUYEHHBIMH

BO3MOKHOCTSIMHU 310POBbS 110 3PpCHUIO

B ¢unmane B pamkax coszmaHus 0Oe30apbepHON 00pa3oBaTeIbHOW Cpeabl Uil 00yJarouuxcs ¢

OTPaHUYEHHBIMUA BO3MOXHOCTSIMH 3JI0POBbS 110 3PCHHUIO OpraHW30BaHbl WH()OPMAIIMOHHBIC YKA3aTEIH C
WCIIOJIb30BaHUEM TaKTWibHOro mipudra mo cucreme bpaitnga. Cailt ¢unmana uMeeT BEpPCHIO IS

C1a00BU AKX,

1. Peammu3zanus PIIJ] MOXeET OCYIIECTBIATHCS C UCTIOJIB30BAHUEM JTUCTAHIIMOHHBIX TEXHOJIOTHA.

2. Meroanueckue yKa3zaHus s 00y4Jaronuxcs 0 OCBOCHUIO JUCITUILTMHBI (MOJTYJIs) PEACTABICHBI
Ha 00pazosamenbHOM nopmaie.

3. dopma mpoBeneHUS TPOMEKYTOUHOW aTTeCTAllMM [0 JAWCHUIUIMHE YCTAHABIMBACTCS IS
obyuaroruxcsi ¢ OB3 ¢ y4eroM WHIMBHAYyaJIbHBIX IMCUXO(PU3MUECKHX OCOOCHHOCTEH (YCTHO,
MMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpPE, B hOpME TECTUPOBAHHMS H T.I1.).

4. Tlpu nmpoBeneHUH MPOMEKYTOUHOTO KOHTPOJIA OOydaromemycs MpH  HEOOXOAMMOCTH
MIPEAOCTABIIACTCS ACCUCTEHT.

5. Ilpu mpoBeaeHUM NPOMEKYTOYHOTO M TEKYIIETO KOHTPOJS C HCIOJIB30BAaHHEM ACCHCTUBHBIX

CpCaACTB 06yqa101ueMycs1 npeaoCTaBIACTCA JOIIOJIHUTCIBHOC BpEMA IJIA ITIOATOTOBKKU OTBETA.

Oco6ennoctu peasusanuu PII/ npu HaJIM4YUM B KOHTUHI€HTe 00y4aIOUIUXCH C OTPAHUYEHHBIMH

=

BO3MO’KHOCTSIMM 310POBBA IO CIAYXY
Peanuzanus PIT/l MO>KeT OCyIIECTBIIATHCS C UCIIOIB30BAHUEM TUCTAHIIMOHHBIX TEXHOJIOTHH.

[Ipy npoBeneHUM 3aHIATUH NPOM3BOAMUTCSA 1yOJMpPOBAaHUE 3BYKOBOM CIIPAaBOYHOM HMH(OpManuu
BU3YaJIbHOU.

@opMa MNpOBEAECHUS MPOMEKYTOYHOW AaATTECTAlMM MO JUCLHUIIMHE YCTAHABIMBACTCSA JUIS
obyyaromuxcs ¢ OB3 ¢ ydyeroM WHAMBHIYyalbHBIX NCHUXO(H3MUYECKHX OCOOEHHOCTEH (YCTHO,
MUCbMEHHO Ha Oymare, MUCbBMEHHO Ha KOMIIbIOTEpe, B ()OpME TECTHPOBAHHMS U T.11.).

IIpu npoBeaeHUMH TNPOMEXKYTOYHOTO KOHTpOJIsS oOOydaromiemycss TMpH  HEeO0OXOAMMOCTH
IIPEIOCTABIIAETCS ACCUCTEHT.

IIpyn mpoBeAcHUH IPOMEKYTOYHOTO M TEKYILIEr0 KOHTPOJISA C HCIOIb30BAHUEM ACCHUCTHBHBIX
CpeAcTB 00yUaroIeMycs IpeJoCTaBIAeTCs JOIOJIHUTEILHOE BPEeMs JIs IOATOTOBKU  OTBETA.

Oco6ennoctu peasmusanuu PIII npu HaJM4uM B KOHTHHICHTE 00y4AIOMINXCH C OTPAHUYCHHBIMH

BO3MOKHOCTSIMH 310POBbS, UMCIOIIIUX HAPDYIICHHUS OIMMOPHO-ABUTaTECJILHOI0O alllapara

B ¢unmmane B pamkax co3manus 6e30apbepHO 00pa3zoBaTeldbHOM cpenbl Ui OOydarolMXCs ¢

OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBS, UMEIOIINX HAPYIICHUS OIMOPHO-IBUTATEIHLHOTO amnmapara,
KOpIyca, B KOTOPBIX pealn3yeTcsi oOpa3oBaTelbHas ACSITENbHOCTh, YKOMIUIEKTOBAHBI HEOOXOIUMBIM
o0opynoBaHuEM /17151 O0JIETYEHHSI TOCTyNa B AyAUTOPUH U 00CTYKUBAIOLINE TOMEIIECHHUS.

1.
2.

Peanmusarus PI1/] MmoeT oCymecTBIATHCS C HCTIOAB30BAHUEM JAUCTAHIIMOHHBIX TEXHOJIOTUH.

IIpu mpoBeneHUH 3aHATUI OOecreYMBAETCs BO3MOXHOCTh OCBOCHHS IMPAKTHMYECKHX HABBIKOB
oOyuatomumcs ¢ OB3 ¢ yueToM ero uHAMBUAYAIbHBIX (QU3MUECKUX BO3MOKHOCTEH.

dopma MNpOBEAECHHS IPOMEKYTOUHOM AaTTECTalMM IO JUCLUIUIMHE YCTAHABIMBACTCS U
oOyuatomuxcst ¢ OB3 ¢ y4eToM WHAMBUAYAIbHBIX IMCUXO(PHU3NYECKHX OCOOEHHOCTEH (YCTHO,
MUCHMEHHO Ha Oymare, MUCbMEHHO Ha KOMITbIOTEpE, B (hOpMe TECTUPOBAHUSA U T.I1.).

[Ipy npoBeaeHMM TNPOMEKYTOUHOTO KOHTPOJIS oOyyaroumiemMycs TIpd  HEOOXOAWMOCTH
IIPEIOCTABIISAETCS ACCUCTEHT.



