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1. LIEJIM OCBOEHMUS AUCLUILINHBI (MOIYJIST)

11

COCTOHT B JOPMHUPOBAHNH OCHOBHBIX MOHATHI, 3HAHUH ¥ YMEHHH 110 XUMHH; B 00y4eHHHU OyAyIIEero CrenuaincTa
OCHOBaM WJICHTH(UKAIINK Pa3IMYHBIX BELIECTB; B TEOPETUUECKOM, METOIOJIOTMYECKOH U MTPAKTUYECKOH OJATOTOBKE 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 OBPA3OBATEJILHOM ITIPOI'PAMMBI

Huxn (pasgen) OIT: |B1. o

2.1

TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4aK0IIErocs:

2.11

WHTennexTyanbHas 3peocTh, CIOCOOHOCTH K O3HAHUIO OOIINX 3aKOHOB MPUPOIBI, TBOPUYECKast aKTUBHOCTD, pedIeKcus,
OCO3HaHKE IIEHHOCTH 00pa30BaHUs KaK CPE/ICTBA Pa3BUTHS KYJIbTYpPbl THYHOCTH;

2.1.2

YMEHUE OPraHU30BbIBATH CBOKO ITO3HABATCIIBHYIO NCATCIbHOCTD,

2.13

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

214

DKOJI0THS

2.2

JAucuuniaunel (MOIy/14) U NPAKTHKH, AJ1s KOTOPBIX OCBOEHHE JaHHOH AUCUMIJIMHBI (MOAYJ/Isl) HEOOXOAUMO KaK
npeauIecTByIonee:

221

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 3224 MPO(ecCHOHATbHOM NeATeIbHOCTH HA 0CHOBE 3HAHU I 0CHOBHBIX 32aKOHOB
MaTeMaTH4YeCKHX, eCTECTBEHHOHAYYHBIX U 001IenpodeccHOHAIBHBIX THCIHILINH ¢ MPUMEHEHHeM HH()OPMAIIMOHHO -

KOMMYHUKAIIHOHHBIX TeXl—lO.]'lOl"Plﬁ;

3HaThb:

ypOBeHL 1 YCBOCHO OCHOBHOE€ COACPIKAHUE, HO N3JIaracTCs (bpal"MeHTapHO, HC BCCraa nocjaea0BaTCIbHO, ONPEACICHUA

MTOHATHI HEJ0CTATOYHO YCTKHUEC, HC UCIIOJB3YIOTCA B KAYCCTBE T0KA3aTCIIbCTBA BBIBOJABI 0606H.[3HI/I}I us3
Ha6J'IIO,Z[eHPII>i, JAOITYCKarTCA OIIHOKHU B UX H3JI0)KCHHUHU, HCTOYHOCTH B HpO(l)eCCHOHaJ'[I;HOﬁ TCPMUHOJIOTNH

YPOBQHB 2 OIIpeACICHUA MOHSITUH JAa€T HCTIOJIHBIC, JOIMMYCKACT HE3HAYNTECIIbHBIC HAPYHICHHS B ITOCJICA0OBATCIIbBHOCTHU

U3JI0KEHUs, HeOOIIbIIEe HETOYHOCTH IIPY UCTIONb30BAHUY HAYUHBIX KAaTETOPHUH, (POPMYIHPOBKU BEIBOIOB

VYposenb 3 [4eTKO U MPaBUIBHO JAET ONpPENENIEHH s, TIONHO PACKPBIBAET COAEPKAHUE TOHATUH, BEPHO UCIIOJIB3YET

TEPMUHOJIOTHIO, ITPU 9TOM OTBET CaMOCTOHTeHBHLIP'I, HCII0JIb30BaHbI paHEES HpI/IO6peTeHHLIe 3HaHHUA

YMmeTnb:

ypOBCHb 1 BBIITOJIHACT HE BCC OTICpaliuu Z[CﬁCTBI/Iﬂ, AOITYyCKacT OIIMOKH B IOCJaACA0BAaTCIbHOCTU UX BBIINIOJTHCHUAA, ZleﬁCTBPIC

BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

YPOBQHB 2 BBITIOJIHACT BCE ONI€paliuu, MOCJICA0BATECIIbHOCTD UX BBIIIOJHEHUS COOTBETCTBYET TpeGOBaHI/ISIM, HO ,I[eﬁCTBPIe

BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

YPOBQHB 3 BBITIOJIHACT BCE OII€paliuu, MOCJICA0BATECIIbHOCTb UX BBINIOJHCHHUA JOCTATOYHO XOPOIIO MpoAyMaHa, ,I[eﬁCTBPIe B

EJIOM OCO3HAHO

Baanets:

YPOBQHB 1 BJIaZICCT HE BCEMU H606XO,HI/IMLIMI/I HaBbBIKaMH, UMEIOIIUICS OIBIT Q)parMeHTapeH

YPOBQHB 2 B IICJIOM BJIaACET H606XO,I[I/IMBIMI/I HABBIKAMH V/WJIA UMEET OIIBIT

VYposenb 3 |Brageer BceMn HEOOXOAMMBIMU HABBIKAMH H/HITH UMEET OTIBIT

B pe3yabTate ocBOeHUS TMCHUILINHBI (MOAYJIs) 00y4yarommiicst 10JKeH

3.1

3HaTh:

3.11

MPEMET, LIeNH, 3a]1a41 XUMHH; OCHOBHBIC TIOHATHS U 3aKOHBI XUMHH, TEPMHHOJIOTHIO U HOMECHKJIATYPY Ba)KHEHIIINX
XAMHYECKUX COCTMHEHHH; COBPEMEHHbIE MPEICTABICHHS O CTPOCHHH aTOMOB, MOJIEKYJI M BEIIECTB B Pa3IMIHBIX
arperaTHbIX COCTOSTHHSAX; MIPUPOAY M THITBI XUMUYECKOH CBSI3U, METOIbl MX OTIMCAHHS; METO/I0JIOTHIO TPUMEHECHUS
TEPMOIMHAMUYECKOT0 U KHHETUYECKOTO TIOAX0/I0B K YCTAHOBJICHHIO MIPUHIUITUAIBHONH BO3MOXKHOCTH OCYILECTBIICHUS
XHUMHYECKUX MPOIIECCOB; METO/IbI ONIMCAHHUS XUMHUUECKUX PABHOBECHIH B PACTBOPAX JICKTPOIUTOB; 3aKOHOMEPHOCTH
H3MEHEHUs (PU3UKO-XUMHUYECKUX CBOMCTB IPOCTHIX U CJIOXHBIX BEIIECTB B 3aBUCUMOCTH OT ITOJIOKEHHUS COCTABIISIOIINX
HX DJIEMEHTOB B IEPHOAMYECKON cucTeMe MeH ieneeBa; OCHOBHbBIE MTPaBUJIa OXPaHbl TPY/a U TEXHUKY 0€30MacHOCTH NPU
paboTe B XMMHUYECKOH JabopaTopuu

3.2

YMeTh:




321

Ha3bIBaTh BEIECTBA [10 TPUBUAILHOM U MEXAYHAPOIHOM HOMEHKIIATYpE; ONPEAEIATh: BaJEHTHOCTH U CTEHIEHb OKUCICHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB, TUIl XUMHYECKOH CBA3H, IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI, XapaKTep Cpeabl
BOJHBIX PACTBOPOB, OKUCIMUTEIb U BOCCTAHOBUTEb, HAIIPABICHUE CMEILEHUSI PABHOBECHSI IO/ BIUSHUEM Pa3INUHBIX
(haxTOpOB, KJIACCHl HEOPTAHUYECKUX COSIMHEHUH M MX CBOWCTBA; XapaKTEPU30BaTh AJIEMEHTHI 10 HX TOJIOKESHHUIO B
HepHoauUecKoil cucteMe MeHzeneeBa, OOBSICHATh 3aBUCUMOCTh CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX COSAUHEHUN OT
TMIOJIOKEHUS B IEPUOIUUECKUI CUCTEME; BBINOJIHATD XMMUYECKUI SKCIIEPUMEHT; IIPOBOAUTH PAcUEThl 10 XMMUYECKUM
(dhopMynaM U ypaBHEHUSIM; 0(QOPMILIT SKCIEPUMEHTAIbHbIE U TEOpETUUECKHEe paboThl, HOPMYIHPOBATH BHIBOABL;
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 XUMUYECKIX SIBIICHHUIA, TPOUCXOIAIINE B IIPUPOJE, OBITY U Ha MPOU3BOACTBE; METOAAMU
OTIpe/ieNieHHs] BO3MOXKHOCTEH MPOTEKaHHsI XUMUYSCKHUX MPEBPAICHUH B Pa3INYHBIX YCIOBUIX M OLCHKAMH HX
MOCJIEJCTBUH; crtoco0amu 6e30MacHOro 0OpaIeHUs ¢ XUMHUECKUMH BEIIECTBAMH H J1a00paTOPHBIM 000pyI0BaHUEM;
METO/IaMH [TOMCKa U 0OMEHa XMMHYECKOH HH(POPMALHH, IOCTYIAONICH U3 Pa3INYHbIX HCTOYHHKOB; METOJaMH
MPUTOTOBJICHHS PACTBOPOB 33JaHHOI KOHIICHTPAIINH; TEOPETHISCKUMHU METOIaMH OIHCAHUS CBOWCTB MPOCTHIX U
CIIOKHBIX BEIIECTB.

4. CTPYKTYPA U COJAEPKAHUE JTUCIIUIIJIMHBI (MOAYJIS)

3aHATHA 3aHaTHS/

Kon

HaumenoBanue paznenos u tem /Bug | Cemectp | YacoB | Komnerenuuu | Jlurepatypa IIpumeuanue

Pasznen 1. OcHOBHBIE TOHSATHS M 3aAKOHBI
XHMHH.
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OCHOBHEBIE TTOHATHUS U 3aKOHBI XUMUH. 2 4 OIIK-1 n.6
Krnaccugukanusi HeopraHHIECKUX
coequHeHUH. OCHOBBI aHATMTHYECKOMH
XUMMH. XUMHS OMOT€HHBIX DJIEMEHTOB
/Jlex/

1.2

OCHOBHBIE TIOHATHUS U 3aKOHBI XUMUHU. 2 2 OIlK-1 n.6
Knaccudukaiys HeOpraHu4eCKux
coenuHeHUi. OCHOBBI aHAIMTUYECKON
XUMHHU. XUMHSI OMOTEHHBIX 3JICMEHTOB
/J1a6/

1.3

OCHOBHBIE TIOHSATHUS U 3aKOHBI XUMUHU. 2 10 OIlK-1 n.6
Knaccudukaiys HeOpraHu4ecKux
coenuHeHui. OCHOBBI aHAIMTUYECKON
XUMHUHU. XUMHSI OMOTEHHBIX 3JICMEHTOB
/Cp/

Pasnea 2. Ctpoenne aToma.
OKHCIUTETbHO-BOCCTAHOBUTEIBHbBIE
peakuuu

2.1

Crpoenue atoma. OKHCIUTENBEHO- 2 2 OIIK-1 n.6
BOCCTaHOBHUTENbHBIE peakiuu /JIex/

2.2

Crtpoenne atoma. OKUCIUTENBHO- 2 2 OIIK-1 .6
BOCCTAHOBHUTEJbHBIC peakinu /J1ab/

2.3

Crpoenne atoma. OKACITATENBHO- 2 10 OIlK-1 n.6
BOCCTaHOBUTENbHBIE peakiuu /Cp/

Pa3nen 3. [lepuoanueckuii 3aKoH

3.1

[Teproanueckuii 3aK0H, epHOINUECKAs 2 2 OIIK-1 .6
CHCTEMa XUMHUYCCKHX JJIEMCHTOB.
[leproMUHOCTh U3MEHEHHUST OCHOBHBIX
XapaKTePUCTUK aTOMOB 3J1eMeHTOB /JIek/

3.2

Ilepuoanueckuii 3aKOH, NEPUOIUYECKAS 2 2 n.6
CHCTEMa XUMHYECKUX JICMEHTOB.
[leproMuHOCTH U3MEHEHUS! OCHOBHBIX
XapaKTepUCTUK aTOMOB 3JeMeHTOB /JIab/




3.3

[Teproamueckuii 3aK0H, IEPHOINIECKAs
CHCTEMa XHMHIYECKHX HJIEMEHTOB.
IeprogU4HOCTb U3MEHEHHSI OCHOBHBIX
XapaKTepUCTUK aTOMOB 351eMeHTOB /Cp/

10

OIIK-1

.6

Pazgen 4. Xumnueckasi (KoBajleHTHas,
HOHHas1, MeTAJUIMYeCKasl) CBA3b U
CTpOeHHe MOJIeKyJI. MexxMosIeKy IspHbIe
B3anmoJeiicTeus. Boropoanas cesizb

n.6

4.1

Xumnaeckas cBa3b /JIex/

OIIK-1

n.6

4.2

Xumuueckast (KOBaJCHTHasI, HOHHAs,
METaJUTMYECKasi) CBA3b M CTPOCHUE
MOJIEKYII. MeXMOIIeKyISIpHBIE
B3auMoJeiicTBus. BonopoaHas cBs3b.
/J1a6/

OIIK-1

n.6

4.3

Xumudeckast (KOBJICHTHAsI, HOHHASI,
METaJUINYECKas ) CBA3b H CTPOCHHUE
MOJIEKYJI. MEeKMOIEKYISPHBIC
B3aumoeiicTeus. Bonoponnas cesss. /Cp/

10

OIIK-1

m.6

Paznen 5. OcHOBBI XMMHYECKOM
TepMOAMHAMHUKH.

5.1

OCHOBBI XUMHUYECKOH TEPMOTMHAMHKH.
OHepreTrka GU3NKO ~-XUMHYECKUX
npoueccos. 3akoH I'ecca. DHeprus
T'ub6ca. YcnoBus nporekanus pu3nko -
XMMHUYECKUX nporeccos. /JIek/

OIIK-1

n.6

5.2

OCHOBBI XUMHUYECKOH TEPMOTMHAMHKH.
DHepreTrka PU3NKO ~XUMHIECKUX
npoueccos. 3akoH I'ecca. Dneprus ['nud6ea
. YcnoBust npotekanus GpU3MKo -
XMMHUYECKUX TpoueccoB. /J1ab/

OIIK-1

n.6

5.3

OCHOBBI XUMHYECKOH TEPMOIHMHAMUKH.
OHepreTuka GU3NKO ~-XUMHUECKUX
npoteccoB. 3akoH ['ecca. DHeprus
T'u66ca. YcnoBus nporexanust Gpu3uko -
XHUMHYECKUX mporieccos. /Cp/

OIIK-1

m.6

Paznen 6. MexaHu3M U CKOPOCTH
XHMHYECKUX PeaKiuid.

6.1

MexaHu3M U CKOPOCTh XUMHYECKHX
peaxuuii. 'OMOreHHBII U TeTepOreHHbIN
KaTann3. Karanu3aTtopbl 1 HHTHOUTOPBI.
XuMHu4eckoe paBHOBecue. PaBHoBecue B
reTeporeHHbIX cucremax /Jlek/

OIIK-1

n.6

6.2

MexaHu3M U CKOPOCTb XMMUYECKUX
peakuuid. [['OMOTeHHBIN U reTEepOreHHBII
kaTanu3. Katanusatopbl 1 HHTUOUTOPHL.
Xumuueckoe paBHoBecHe. PaBHoBecue B
reTeporeHHsIX cucremax /J1ab/

OIIK-1

n.6

6.3

MexaHU3M U CKOPOCTh XMMHUYECKUX
peaxuuii. 'oMOreHHBbII U reTepOoreHHbIH
katanu3. KaranuzaTtopsl 1 ”HTUOUTOPBHI.
XuMuueckoe paBHOBecue. PaBHoBecHe B
reTeporeHHbix cucremax /Cp/

OIIK-1

m.6

Pasnea 7. PacTtBopbl

7.1

CriocoObl BEIpaXKE€HHSI COCTaBa PaCTBOPOB.
PactBops! 351€KTPOIUTOB U
HEDJIEKTPOJIUTOB, X CBOMCTBA.
DNEeKTPOIUTHYECKAS TUCCOLMALINSL.
Wonnoe npounsseaeHne BObI, TOKA3aTENb
(oH). T'unnonuz coneii. /Jlex/

OIIK-1

n.6




7.2 CriocoObl BBIpaXKE€HHSI COCTaBa PacTBOPOB. 2 2 OIIK-1 .6
PacTBOPHI 3IEKTPOIUTOB U
HEDJICKTPOJINTOB, HX CBOWCTBA.
ONEeKTPOIUTHYECKAs TICCOLUALIHS.
HoHHOE TPOU3BEACHUE BOIBI, [TOKA3ATEIb
(pH). I'maponus coneit. /J1ab/

7.3 Croco0bl BBIpaXKEHUS COCTaBa PACTBOPOB. 2 8 OIIK-1 m.6
PactBops! 25ekTpOUTOB M
HE3JICKTPOJINTOB, HX CBOWCTBA.
DNEeKTPOIMTHYECKAs JUCCOLIAALIHS.
HoHHOE IPOU3BEICHNE BOMBI, TOKA3aTeIb
(pH). T'upponus coneii. /Cp/

Paznen 8. DaekTpoxumMuyeckune
npoueccol. Koppo3ust u 3ammra
MeTaJLJI0B

8.1 XuMHYECKHE HCTOYHUKH TOKA. 2 2 OIIK-1 .6
DnexTponn3. XuMudeckas u
INEKTPOXUMHUIECKAst KOPPO3HS H 3aI[UTa
meTamios /Jlek/

8.2 XUMHUYECKHE HCTOYHUKH TOKA. 2 2 m.6
Onekrponu3. XuMu4eckas u
JIIEKTPOXUMHIECKAss KOPPO3MS U 3aIHTa
MeTamios /J1a6/

8.3 XHUMHYECKHE UCTOYHUKH TOKA. 2 8 n.6
DnexTponn3. XuMudecKas u
INMEKTPOXUMHUIECKAs KOPPO3US U 3al[HTa
meTtasmios /Cp/

Pa3nen 9. Dx3amen n.6

9.1 /DKx3amen/ 2 36 OIIK-1 m.6

5. ®OHJ1 OHEHOYHBIX CPEACTB

5.1. KoHTpoJbHBIE BONPOCHI H 3aJaHUSA

3anaHue U1 OLIEHKH UCXOIHOTO YPOBHS (BXOAHOM KOHTPOJIb) 3HaHUH (00paserr)
1. K xakuM KJlaccaM HEOPraHWYECKHX COEANHEHHH (OKCH, TIEPOKCHI, KHCIIOTa, OCHOBaHUE, aM()OTEPHBIA THAPOKCH]I, COJIb)
oTHocATcs ykazaHHble Bemecta: SI(OH)2, CuO, CH3COOH, Na2HPO4?
JIJ1 KUCTIOTHI yKa)KUTE€ OCHOBHOCTB, JUII OCHOBAHUS — KUCIIOTHOCTH;
JUISL OKCHUJIA YKKUTE €T0 XapaKTep: OCHOBHBIN, KUCIOTHBIH, aM(OTEepHBIH, HecoleoOpa3yomui;
JUISL COJIM YKQXXHUTE e€ THUIL: CpeAHss (HopMallbHast), KMCiast, OCHOBHAs, ABOMHASA, KOMIUIEKCHAS.
2. K kakum nepuony, rpynie u noarpymnmne nepuoandeckoit cucremsl J[.M. MenaeneeBa OTHOCATCS 271€MEHTbI KDEMHUM U XJI0p ?
CocraBbTe AJIEKTPOHHBIE (POPMYITBI aTOMOB KPEMHHS H XJIOpa B OCHOBHOM COCTOSIHUH M YKaXXHTe, Kakue crerneHu okucienus (C.0.)
MOTYT MPOSIBJISTH 3T aTOMBI ?
3. M3o6pasuTe rpapmueckne GopMyIrsl ciaeayromux Bemects: H3PO4 u  SiO2.
4. CocTtaBbTe ypaBHEHUSI JJIEKTPOIUTHIECKON JUCCOLUAIMU CIEAYIONINX BEIECTB!
5. Fe(OH)2, H2S03, KHCO3, CaClz2.
6. CocTaBbTE MOJICKYJISIPHBIE U MIOHHO-MOJICKYJISIPHBIC YPAaBHEHHS CIEIYIOIUX PEAKIIUH:
CaCl2 + Na2CO3—
Na2CO3 + HCl —
KCI + NaOH —
7. Uemy paBHa CTelleHb OKHCIICHUS aTOMOB Bojopoza u cepsl B CaH2 u  Na2SO3 ?
8. Hamuiure 351eKTpOHHBIC YpaBHEHUSI TPEICTABICHHBIX MPOIIECCOB U YKAKUTE, KAKUE U3 HUX SBJISIOTCS MPOIECCAMH OKUCICHHUS, a
KaKH1e — BOCCTAaHOBJICHHS 7
12 — 2[+5
Sit4 + 4e— —
Al0 — Al3+
Tematnka mabopaTopHbIX paboT
1. Ompenenenue 3KBUBATICHTHON MacChl ITMHKA.
KoHTponbHbIe BOIPOCHI:
* JlaTb onpeneneHye SKBUBAJICHTa, (AKTOPA SKBUBAJICHTHOCTH, MOJISIPHON MacChl KBUBAJICHTA.
* Kak paccunThIBalOTCSI MOJISIPHBIE MACChl SKBUBAJICHTOB XMMUYECKUX AJIEMEHTOB?
* Kak paccuuThIBatoTCSl MOJISIPHBIE MAacChl SKBUBAJIEHTOB CIOXHBIX COSANHEHUIN?
» HancaTh BbIpakeHHe 3aKOHA SKBUBA/ICHTOB.
* YT0 Takoe SKBUBAJICHTHHIH 00BeM?
» Hanncatp ypaBnenue Knalinepona-Menneneesa.
» Kakue ycinoBus Ha3pIBalOTCSl HOPMAJIbHBIMU?
2. OKHCITUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIHU
KonTtponsHble BOpock!:




* Uro Takoe OKHCIIUTENLHO-BOCCTAHOBUTEINBHBIE peakiuu? Yem 00yCIOBICHO U3MEHEHHE CTEIICHEH OKUCICHHUS B XO/Ie
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMi?

» Kak Ha3bIBaeTCs: a) MPOIIECC OTAAYH AIIEKTPOHOB, 0) MpOIecC NMPUCOSTUHEHHUS 37eKTpoHOB? Kak U3MEHSIOTCS CTENIeHU
OKHCJICHUS! aTOMOB B 3THX Iponeccax?

* Kak Ha3bIBalOTCS YacTUIIBI (ATOMBI, MOJICKYJIbI, HOHBI), KOTOPBIC: &) OTAAIOT 3JICKTPOHBI, 0) MPUCOCTUHSIOT JICKTPOHBI?
 Kakue BemiecTBa MOTYT BBICTYIIAaTh B POJIM: @) TOJIBKO OKHUCIHUTENEH, 0) TONbKO BoccTaHoBUTeNei? Kakue BemecTBa MOryT
TPOSIBJISATH OKUCIUTEIHHO-BOCCTAHOBUTEIILHYIO IBOMCTBEHHOCTH? [IpuBeIuTE IPUMEpHI.

* [IpuBeauTe GOpPMYIIBI M HA3BAHUSI: &) BAXKHEHIIINX BEIIECTB-OKUCIUTENCH, 0) BAYKHEHUIIIMX BELICCTB-BOCCTAHOBHUTEIICH.

* Kimaccuguxanust OKHCIUTEI5HO-BOCCTAHOBUTENBHBIX PEAKIIHH.

3. CKOpOCTh XMMUYECKUX PEAKIUil 1 XUMUUECKOE PABHOBECHE

KontponsHasie Bompocsr:

* CocTaBbTe MOJIEKYJSIPHOES U HOHHO-MOJICKYIIIPHOE YPaBHEHHS PEaKluK HEUTPaTU3alliK, B KOTOPOH 00pa3yeTcs Collb:

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

Hanummire MONeKyJIIpHOE U HOHHO-MOJICKYJISIPHOE YPABHEHHUS THAPOJIN3a TAHHOU COJTH.

 [lo taHHOMY HOHHOMY YPaBHEHHIO PEaKIIMU COCTaBETE COOTBETCTBYIOLIEE MOJIEKYIIIPHOE YpaBHEHHE:

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

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

* Onpenenure BO3MOKHOCTh CAMOIPOU3BOJIBHOTO MPOTEKAHNUS PEAKIIHH:

1). Cr(OH)3 + 3 HCI = CrCI3 + 3 H20 2). AgClI + NaCl = Na[AgCl2]

3). FeClI2 + 2 NH40OH = Fe(OH)2 + 2 NH4CI 4). Hgl2 + 2 Kl = K2[Hgl4]

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

5. l'unponus coneit

KoHTposbHEIE BOIPOCH:

* CocTaBbTEe HOHHO-MOJICKYIISIPHOE M MOJICKYJIIPHOE YPABHEHHsI COBMECTHOTO THIPOJIN3a, TIPOMCXOASIIETO IPU CMEIIBAHUH
pactBopoB K2S u CrCI3. Kaknas u3 B3ATHIX COJIEH THAPOIM3YETCS HEOOPATUMO 110 KOHIIA ¢ 00pa30BaHUEM COOTBETCTBYIONIUX
OCHOBAHUS U KHCJIOTHL.

* K pactBopy FeCl3 nobasunu criemyrommue Bemectsa: a) HCl; 6) KOH; B) ZnCl2; r) Na2CO3. B kakux ciydasx THAPOIN3 XJIOPHIA
sxkenesa (1) yennures? [ouemy? CocTaBbTe HOHHO-MOJIEKY/ISIPHBIC YPaBHEHHSI THAPOIIH3a COOTBETCTBYIOLINX COJICH.

* Kakwue u3 coneit Al2(S04)3, K2S, Pb(NO3)2, KCI moasepratorcs ruaponusy? CocTaBbTe HOHHO-MOJEKYIIIPHBIE X MOJIEKYIIIPHBIE
YpaBHEHHUS THAPOJIM3a COOTBETCTBYIOMUX cotiei. Kakoe 3HaueHune pH (> 7<) UMerOT pacTBOPHI 3TUX COJICi?

* IIpu cmemmBannu pactBopoB FeCI3 1 Na2CO3 kaxxmas U3 B3STBIX COJIEH THAPOIU3YETC HEOOpATHMO 10 KOHIIAa ¢ 00pa3oBaHueM
COOTBETCTBYIOIIMX OCHOBAHHUS M KUCIOTHI. BBIpa3uTe 3TOT COBMECTHBIH THAPOINU3 HOHHO-MOJIEKYISIPHBIM M MOJICKYJISPHBIM
YpaBHEHHSMH.

* K pactBopy Na2CO3 nobasunu cieaytonue Bemiecta: a) HCI; 6) NaOH; B) (NO3)2; r) K2S. B kakux ciydasx THAPOIH3
kap6oHara Harpus yewiutcs? [Touemy? CocTaBbTe HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS THAPOIINA3a COOTBETCTBYIOIIUX COJIEH.

» Kakoe 3nauenue pH (> 7 <) umetot pactBops! coieit Na2S, A1CI3, NiSO4? CocraBbTe HOHHO-MONEKYJISIPHBIC U MOJICKYJISIPHBIC
YpaBHEHHS TUIPOJIH3a ITUX COJIECH.

+ CocTaBbTe HOHHO-MOJIEKYIISPHBIE U MOJIEKYISApHBIE ypaBHeHUs ruaposm3a coneir Ph(NO3)2, Na2CO3, Fe2(S04)3. Kakoe
3HayeHuepH (> 7 <) UMEIOT pacTBOPBI ATUX COJICH?

6. Koppo3us meramios

KonTponbHble BOpochL:

* YT0 Takoe KOppO3Usi METAILIOB?

* Uro 0611ero Mexay MporeccamMu, IPOTEKAFOIUMH [PH JIEKTPOXUMUYECKON KOPPO3UH, U MPOLIECCAMH B I'albBAHHIESCKOM
a1eMenTe?

» Kakue OKHCIUTENN Yalle BCero SBIISIOTCS MPUYMHON AIIEKTPOXUMHYECKON Koppo3unu? HanummnTe ypaBHEHHUS U1 IPOLIECCOB
BOJJOPOJIHOM M KHCIIOPOIHOMN ETIONSPU3ALIUH.

* OmuIIKTe MPOoLece KOPPO3UH OLIMHKOBAHHOTO JKeJie3a BO BIaXKHOH aTMocdepe, LeIOCTHOCTh ITOKPHITHS HapylIeHa.

* OnmmuTe nporecc KOppo3ny HUKETHMPOBAHHOTO JKelle3a B HEHTpanbHOH cpee pHu CBOOOJHOM AOCTyIe Kuciuopoa ( eJI0CTHOCTb
HOKPBITUS HAPYIICHA).

* [Tokaxxurte, OyAET JM MPOTEKATH MPOLIECC KOPPO3UH MEJH B KHCIIOH Cpelie U B HEUTPAIbHOM BOJHOM cpelie IPU CBOOOTHOM
JIOCTYIIC BO3yXa.

* YT0 mpou3oiiner, eciii xeae30 3aMeHUTh cepedpom? byner i cepebpo yCTOHIHBO K aTMOC(EPHOH KOPPO3UH B KHCIIOH,
HEUTpanbHOM U 1menoyHoi cpenax?

 OnuIuTe KOPPO3UI0 IUHKA B pa30aBICHHOM CEpHOI KUCIIOTE, €CIU MOBEPXHOCTh IUHKA IMMOKPBITA HUKeIeM. KOHTaKT ¢ KakiuM
METaJJIOM - MEZBIO WITH HHUKEJIeM - 00Jjiee OmaceH Uil UHKa?

* [IpenoKuTe METOIBI 3AIUTHI JKeJle3a OT KOPPO3UH B HEUTPATILHOM cpelie IPU CBOOOIHOM JOCTYIIE BO3AyXa.

» Kakoii (KaKI/IC) N3 HUKE MPUBCACHHBIX METAJJIOB MOYKHO UCIIOJIB30BaTh B KAYECTBC KATOAHOTO 3allIUTHOI'O IMOKPBITHA IJIs XKEJIC3a:
a) HUKelb, 0) KagMui, B) cepeOpo, ') IIUHK?

* [TonOepuTe TPOTEKTOP VTS OLMHKOBAHHOTO JKeJIe3a M OIHUIIHNTE MPOLECC KOPPO3KH B KHUCIIOI Cpe/ie B MPUCYTCTBHHU MIPOTEKTOPA.
* [TogbepuTe MPOTEKTOP JJIS JIyKESHOTO JKelie3a M OMUIIKTE MPOLECC KOPPO3UH B KHCIIOH cpelie B IPUCYTCTBUU MPOTEKTOPA.

* [Ipeasyioxute METO/ 3aIUUTHI ATFOMUHHS OT KOPPO3HH B LIETOYHOU Cpeje.

 OnuIuTe MPOIECCH, MPOTEKAIOUINE TPU KOPPO3UH JIATYHH (CIUIaB MEIH C UHKOM); a) B KUCIIO# cpesie; 0) B HEHTpanbpHOH cpeze

5.2. TeMbl NHCBMEHHBIX padoT




TeMbl KOHTPONBHBIX PabOT U THIIOBBIE TECTHI

Konrponbnas pabora Ne 1

Tema 1.

OCHOBHBIE ITOHATHUS XUMHHU; CTEXHOMETPUYECKUE U Ta30Bble 3aKOHbI. CBOICTBA KJIACCOB HEOPIaHUUECKUX COSIUHEHUH. DKBUBAJICHT
9JIEMEHTA, IIPOCTOT0, CIIOKHOTO BerecTBa. POpMyYIIbl A1 pacuyeTa MOJISIPHBIX MAacC YKBHBAICHTOB.

OCHOBBI aHAJTUTUIECKON XUMUH.

XuMusi OMOTEHHBIX SJIEMEHTOB U 3arPsI3HEHUS OKpY’Karomel cpepl. XUMUs 2JIeMEHTOB OPTaHOT€HOB. XHMUSI HOHOB METAJJIOB
JKU3HH U UX POJIb B PACTUTEIBHOM U )KUBOTHOM MHUpE. XUMUS U KOJIOTHUSI.

Tema 2. Ctpoenne aToMa, KBaHTOBasi MOZIENTb aTOMA:COOTHOIIIEHNE HeolpeneaeHHocTel, ypaBuenue Llpeaunrepa, kBaHTOBBIE
ymcia. CTpoeHrne MHOTO3JIEKTPOHHBIX aTOMOB.

OKHCINTENBHO-BOCCTAHOBHUTENIFHBIE PEAKIUH, IPOTHO3 HAIIPABICHHS HX [IPOTEKAaHUS Ba)KHEHIIINE OKHCIUTEIHN 1 BOCCTAHOBUTEIH;
METO/ AJIEKTPOHHOTO 0ajaHca YpaBHEHUS XUMHUECKUX PEaKIHid.

Tema 3.

Ilepnoanuecknii 3akoH U nepuoaudeckas cuctema snemenToB .M. Menneneesa. [lpunmun [laynu, npasuno XyHzia, NpuHIUI
MHHHMYMa SHEpPruH, npasmia KieuykoBckoro. 3akOHOMEPHOCTH U3MEHEHHSI XUMUIECKUX CBOHCTB 3JIEMEHTOB M UX COCMHEHUI.
Panuyc aToma, sHEprust HOHU3aLKH, CPOJICTBO K JIEKTPOHY, IEKTPOOTPUIIATEIILHOCTh aToMa. KHCIOTHO-OCHOBHBIE CBOICTBA
XUMUYECKUX COeUHEHUH. MeTabl 1 HeMeTalIbl.

Tema 4.

XuMu4IecKas CBsI3b: THITBI XUMUYECKOH CBSI3M (KOBAJIICHTHAS, NOHHAS, METAIIMIECKAs ), MEXKMOJIEKYJISIPHOE B3aHMOIEHCTBIE
(BomopoaHas cBs3b); aTOMHAs, HOHHAs, METAJUINYECKas, MOJICKYJIsIpHas KpUcTayuinueckue pemérku. CTpoeHue 1 CBOWCTBa
KOMIUTEKCHBIX COCIMHEHUH.

Tecr (oOpazern)

1. ®akrop ’KBUBaJICHTHOCTH aToMa Mn B okcue Mapranna(lV) pases ....

1) 2) 3 41

2. CyMMa CTeXHOMETPUIECKHX KOI(D(DHUIIHEHTOB B yPaBHEHUH OKHCIIUTENRHO-BOCCTaHOBHUTENbHOM peakmu Cu + HNO3 = Cu(NO3)
2+ NO + H20 pasHa... .

1)132) 83)144)20

3. B pe3ynbTare OKUCIUTEIHbHO-BOCCTAHOBUTENBHOH peakiu Mexkay HNO2 n H2S MokHO MOSy4HTS ... .

1) NO2)NO23)NO u NO24)HNO3

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

Kontponbnas Ne 2

Tema 5.

Xumuueckasi TEpMOJIMHAMHUKA U KHHETUKA: BHYTPEHHSS DHEPTHS, SHTAJIBITUS, SHEPreTHKa XMMUYECKUX MPOIIeCCOB, 3aKOoH [ ecca,
CIIeNICTBHUS, BHYTpEHHSS SHEPTHs, SHTANBIHS, SHTPOIHS, YHeprus [ nb0ca, HanpaBIIeHHE XUMHUUECKHUX MPOLIECCOB.

Tema 6.

CKOpOCTh XUMHYECKHIX PEAKIHI U CIIOCOOBI €€ peryInpoBaHus. 3aKOH IeHCTBYIONINX Macc, npaBmwio Bant-I'odpda. Xumudeckoe n
(azoBoe paBHoBecue, npuHuun Jle [laTtenbe.

Tema 7.

I[I/ICHCpCHbIC CHUCTCMBI. PaCTBOpr: CHOCO6I)I BBIPpAXKCHUA KOHICHTpAlH (MaCCOBaﬂ 1 MOJIbHas O0Jisd, MOJIIPHOCTb. HOPMAJIbHOCTD,
MOJISITBHOCTB). DJIEKTPOJIUTHI, HEJEKTPOIHUTH! 1 3akoH Payis, cnencreust. Kunenne n 3amMep3anue pacTBOpoB. Peakuyu u
PaBHOBECHSI B PACTBOPAX JIEKTPOJIUTOB. [ mapoau3 comneid. Jluccoruanys Boibl, MOHHOE MPOU3BEACHUE BO/IbI, BOJOPOIHBIH 1
THIAPOKCHITBHBIN TIOKa3aTeNH CPe/IbL.

Tema 8.

OKHCINTETBHO-BOCCTAHOBHUTENIBHBIE CBOMCTBA BEIIECTB: MPOTHO3. DIEKTPOXHUMHYECKUE CHCTEMEL. | allbBaHIMYEeCKUE IIEMEHTEL,
xuMuueckue nctoyHuku Toka (XUT), anekrpoasuxymas cuia (3/C) aneMeHTOB. DIIEKTPOIN3 pacIIaBOB H PACTBOPOB
INEKTPOINUTOB. 3aKOHBI dJIEKTpoIH3a. Kopposust MeTaiuioB U crioco0b! 3alIUTHI OT KOPPO3UH.

Tecr (oOpazern)

1. Konn4ecTBO TEII0ThI, HEOOXO0UMOE TS pasiokeHust 6 Moiib okcuaa cepbl (V1) mo ypaBHenuto peakimu 2SO3 (1) = 2S02 (r) +
02 (r); (AH =197 xIx), paBHo ... k/Ix. 1)32,82) 5913)65,74) 1182

2. 3uak AGO peakumii: PbO2 (k) + Pb (x) = 2PbO (x), AGO0<O0; SnO2 (x) + Sn (k) =2Sn0 (x), AGO0>0

MOKAa3bIBACT, YTO JJISl ATOMOB CBHHIIA M 0JIOBA 00JIee XapaKTEPHBIMU SBIISFOTCS COOTBETCTBEHHO CTETICHH OKHMCJICHUS ... .

D+4 u +22) +2 u +43)+4 u +44)+2 u +2

3. BripaxeHue U1 CKOpOCTH NpsiMoii peakuun 2A (1) + 2B (18) 2AB cormnacHo ¢ 3akoHY ASHCTBYIOIINX MacC UMEET BUA ... .

1) =Kk[A]2) =Kk[A]2 3) =Kk[A]2¢[B]2 4) =Kk[B]2

4. TToBeIIEHNE JAAaBJICHUS BBI3BIBAECT CMCIICHUE XUMHNYCCKOT'O PABHOBECH S BIIPABO B CUCTEME ... .

1) CO2 (r)+H2 (r) CO (r) + H20 (r) 2) C(1B) + CO2(r) 2CO(r) 3)4HCI(r) + O2(r) 2H20(r) + 2CI2(r) 4)H2(r) + 12(1)
2HI (1)

5.3. ®OH/I O11EHOYHBIX CPeJCTB

OCHOBHBIE BOIIPOCHI U 331aHUS, BRIHOCHMBIE AT OIIeHKH chopmupoBaHHOCTH KommereHimu OIIK-1, cnenyromue:
Brok A (OIIK-1.1)

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

2. BemrecTBo, MOJIEKy1a KOTOPOTO COCTOHT U3 YETHIPEX aTOMOB, - 3TO:

1) cepoBoiopo 2) TeTpaxJIOpU yriepoaa 3) amMuax 4) 6pombOeH30

3. HauboJplreit OTHOCUTENBHOM MOJIEKYISIpHOH Maccoi obmamaer: 1) In2S3 2) B2S3 3) Ga2S3 4) AlI2S3

4. Macca (B rpammax) 0,2 MOJIb THAPOKCH/IA KaJIksl paBHa. ...

5. KonnuecTBo BemecTBa (MOJIb) HOPIUH OKCHIIA HATPUs, coepxkaiieit 6,02*1023 aToOMOB HaTpHs, COCTaBUT:

6. ATOMY 37IeMEHTa BaHaIUil COOTBETCTBYET AJICKTPOHHASI KOH(DUTYpaIHs:

1) 1s22522p63s23p63d34s2 2) 1s22s522p63s23p64524p3 3) 1s22s522p63s23p64d5 4) 1522s22p63s23p5
7. Crenenb okuciieHus a30ta yBeandusaercs B psay:1)NH3, NO, HNO3 2)NO, NO2, NH3 3)NH3, HNO3, NO2 4 KNO3, KNO2,
NO2




8. MaccoBast joist ez (B %) B 20 . cMecH ¢ IMHKOM, eciiu Tipu 06pabotke cmecu u3bdsirkom HCI cobpano 4,2 11 raza npu H.y....
9. Jlst monekymsipHoro ypasuerust KBr + H2S04 + K2Cr207 = Br2 + Cr2(S04)3 + H20 + K2S04 cymma k03¢ GHITHEeHTOB paBHa:
10. Xumus — 370...

11. Ykaxure koapduuuent nepen popmynorr K2CO3 B ypaBHEHUH OKUCIUTEIBHO-BOCCTAHOBUTEILHOM peaKInu:

K2CO3 + 02 + Cr203 — CO2 + K2CrO4

12. KonuuecTBo TemnoTsl (k/x), mormomaemoe npu pasnoxenun 0,5 moins okcuaa yriepona (1V) mo ypasHenuto peakimuCO?2 (1)
=C (1) + 02 (r) - 393,4 k]I, pasuo ... 1)98,352) 196,7 3) 786,84) 8,96

13. DHTpoNHs yBENUIUBACTCS B TIpoliecce ... 1) 3amep3anust BO/bI 2) pacTBopeHus conu B Boje 3) 3H2 (r) + N2 (r) = 2NH3 (1) 4)
2CO (r) + 02 (r) =2CO02 (1)

14. Heo6X0TMMBIM YCIIOBHEM BO3MOYKHOCTH OCYIIIECTBICHUS! XUMHUYECKOH pEaKIMy SBJISACTCA ... 1) YBEIMUEHUE SHTAIBIINU 2)
YBEJMYCHHE SHTPOIMK  3) YMEHBIICHHE H300apHO-H30TEPMHUYESCKOT0 OTeHIMaNa4) yBenuieHHe n300apHO-H30TEPMUUECKOTO
MOTEHIHANIA

15. YBenuueHne CKOPOCTH XUMHIESCKON PEaKIMK IIPH BBEICHUHU B CHCTEMY KaTaiu3aropa o0bsCHSETCS ... 1) yMEHbIICHHEM
SHEPTUM aKTUBAIMK 2) YBEINYCHHEM CPeTHEH KHHETUIECKOW YHEPTHH MOJIEKYT3) BO3paCTaHHUEM YHUCIIA CTOJIKHOBEHHH MOJIEKYIT
4) pocTOM YHCIIa AKTHBHBIX MOJIEKYJ

16. Ecnn ipy HEM3MEHHOM TeMIlepaType AaBlIeHHe B CHCTEME YMEHBIINUTD 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 8 pa3
17. TloBbIIeHnE TEMIIEPaTypbl CMECTUT XUMUYECKOE PABHOBECHUE BIIPABO B CHCTEME ...

1) 2S02 (r) + 02 (r) — 2S03(r); AH=-198 xJIx 2)N2 (r)+3H2 (r) — 2NH3 (r); AH=-92 x/Ix
3)FeO (1) +CO (1) > Fe(t)+CO2(r)+Q 4)3PCI3 (r) —» 3CI2 (r)+2P (1) -Q

18. He npoBOAST 3NEKTPHUESCKHIA TOK ... 1) BOJAHBIC PACTBOPHI CEPHOM U YKCYCHOM KHCIIOT2) BOJHBIC PACTBOPHI CYJb(haTa Kalblusl 1
THIPOKCHUIA HATPUSL  3) alleTOH M KpaxMaJIbHBIN KiieiicTep4) OEH30I1 U XJIOPOBOAOPOIHAS KHCIOTA

19. KoHcTaHTa 3JIEKTPOIMTHYCCKOM TUCCOUAIIMH CIa00T0 AIEKTPOJINTA 3aBUCHT OT. .. 1) KOHIIEHTpaMH2) TeMIepaTypsl  3)
TPUPOIBI AIEKTPOITUTA

20. Ipu cocTaBIeHNN MOJIEKYISIPHOTO YpaBHEHHSI, KOTOPOMY OTBEYaeT HOHHO-MOJIEKYISIPHOE YpaBHEHHE

Cu2+ + 20H- = Cu(OH)2, He0OXOIMMO UCIIONB30BaTh Mapy UOHOB ... 1) Cl—u Zn2+ 2) CO32—u Na+ 3) S2— u Na+ 4) Cl- wu
Ba2+

21. Bomoponublit mokasarens pH pacTBopa, coaepxariero 10—5 mosb/1 nonos OH—, pasen...1) 10-52)5 3)10-94) 9

22, llenouHoii pacTBOp 00pasyercs mpu pactBopernu B Bofe ...1) KNO2 2) Cu(NO3)2 3) NH4CI 4) Ca(NO3)2

23. st 3015 Agl, nonmyuensoro no peakuuu: AgNO3 (136.) + KI — Agl + KNO3, Haumydmum KoaryJIupyomuM JedcTBueM Oyner

ob6mazmath uoH ... 1) Cl-  2) SO42- 3) PO43- 4) ClO4-
biok B (OIIK-1.2)
1. TTo Tepmoxumugeckomy ypasHeruo 2A1203 (1) + 6SO2 (1) + 302 (r) = 2A12(S04)3 (1), AH = -1750 xIx ( =-1675; =-297)

paccuuTaiiTe CTaHIAPTHYIO SHTAJBINIO 00pa30BaHUs IPOAYKTA.

2. Ilpu HexoTopoii Temmeparype B romorerHHoi cucreme 4NH3 + 302—2N2 + 6H20 pasuosecubie koneHTpanuun NH3, O2 u H20
coctaBuin cooTBeTcTBeHHO 0,14; 1,21 n 0,48 mounb/n. PaccunraiitTe KOHCTaHTY paBHOBECHSI.

3. Macca (r) kpucramioruapara CaCl2 « 6H20, tpeGyemast st mpuroToBineHus 355 T 2,5 % pacTBopa XJIopuaa Kajlblys, paBHa ...
4. Yemy paBHa KpHOCKONMYECKasl IOCTOSTHHAS, €CJIM IIpU pacTBopeHuH 2,8 1 Bemectsa B 100 r pacTBopuTeNs TeMIepaTypa
nonu3miack Ha 1,4 0C. MonsipHast Macca HeasiekTposiuTa 76 r/Moib. 3,8

5. CocraBbTe MOJIEKYJISIPHOE, HOHHO-MOJICKYJIIPHOE U HOHHO-COKPalIEHHOE YpaBHEHHE PEAKIIUH MEXy HUTPATOM KaJbLUs U
KapOOHATOM KaJHs.

Brnox C (OITK-6.3)

1. CrouHble BO/IbI HEKOTOPOTO IIPOMBIIIIICHHOTO MPEINPHUATHS COAEPIKAT COIH TSHKEIIBIX METAIJIOB, HEOPTaHNUECKUE KUCIIOTHI,
MOBEPXHOCTHO-akTUBHBIE BemecTBa (ITAB) u apyrue 3arpssHurtenu okpyxaromei cpeapl. OHM B BUI€ B3BECH MTOCTYNAIOT Ha
OYHCTHBIE COOPYXEHHs. B mporecce HX 0YMCTKU MPOUCXOIAT MPOLECCH HEHTpaIn3any, Koarysinuy, OCKIeHHs, QUIbTpanuu 1
W3BJICYCHHUS BEILIECTB, KOTOPBIE MOTYT OBITh PeaM30BaHbl M UCIIOJIB30BaHbI MOBTOPHO. Hanboiee TEXHOIOTHYHBIM U

3¢ QEeKTHBHBIM CITIOCOOOM BBIJIETICHHS METAJUIOB U3 PACTBOPOB SIBIISIETCS IEKTPONH3. Eciin rogoBoii 00beM 0UHIaeMOi BOABI PaBeH
1000 m3, a conepxanue B HeM noHOB CO+2 coctaisier 16,3 Mr/mm3, To BpeMsl, HEOOXOAMMOE IS BBIICTICHHUS BCErO KOOAIbTa
3JIEKTPOJIU30M Tpu cuiie Toka 17,96 A u Beixoze o Toky 90 %, coctaButr _cyrok. (OTBET NPHUBECTH C TOYHOCTHIO JI0 LEIIBIX;
Ar(Co) = 59; F=96500 Ki/moub.)

2. IIpoMBIIUICHHOE NMOTY4YEHHE HEKOTOPBIX IIPOCTHIX BELIECTB (METaNIOB, BOJOPOAA U IP.) OCHOBAHO Ha OKHUCIIUTENBHO-
BOCCTaHOBUTEJBHBIX PEAKIUAX UX OKCHJIOB C YIJIEPOJIOM, B KOTOPBIX YIJIEPOJ SIBJISETCS U peareéHTOM-BOCCTAHOBUTEIIEM, U
peareHTOM-UCTOYHUKOM TETJIOBOM SHEPruu. J[pyrue MeTo bl MX MOIyYEHHS U TAJIbHEHIIee UCTIONIb30BaHUE 00pa3yOLIMXCS
MIPOAYKTOB OIPENENAIOTCS X GU3NUECKUMH, XUMUYECKMMH CBOHCTBAMU M YCJIOBUSAMU NpOBeeHHs peakuuil. B mporecce
HOJTy4eHHUs KOOAIbTa B IPOMBIIUICHHOCTH BO3MOYKHO HCIOJIb30BaHHE PEAKIMH yIiist ¢ OkcuaoM kKobansra(ll)

C+CoO=Co+CO Temiora, HeoOX0oauMast Il OCYLIECTBICHUS MpoIecca, 00eCIeYnBaeTCsl FOpeHrueM yriepozaa. Eciu
SHTAJIBINU 00pa3zoBaHus okcuna kodansta (1), yrapaoro u yriekuciaoro razos pasubl: —249, —101 1 —396 x[{x/Momb
COOTBETCTBEHHO, TO U1 noxydeHust 600 kr kobanbTa norpedyercs kr yraepoza.(Ilorepsmu yriepona Ha HoOOYHbIE
HPOLIECCHI TPEHEOPEeyb; OTBET MPUBECTH C TOYHOCTHIO 0 1esoro 3HaueHus; Ar(Co) = 59.)

5.4. IlepeyeHb BU/I0OB OLICHOYHBIX CPEJACTB

Kontponsnas padora (OIIK-1)
BeimonseHue u otueT 1o JadopatopabiM padoram (OITK-1)
Ok3ameH, TectupoBanne OITK-1)

6. YAEBHO-METO/JMYECKOE U THOOPMAIIMOHHOE OBECHHEYEHHWE JTUCHUIIJIMHBI (MO Y JIS)

6.1. Pexomenyemasi iutepatypa




6.1.1 I'enpdpman, M. U. Xumus : yueOnuk / M. U. I'enbdman, B. I1. FOctparoB. — 4-e uzn. — Cankr-IlerepOypr : Jlans, 2022.
— 480 c. — ISBN 978-5-8114-0200-7. — Texkct : 31ekTpoHHSI // JlaHe : 3nekTpoHHO-OMONMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/210221

6.1.2 Xumus : yueOnuk / JI. H. biunos, M. C. I'yrenes, W. JI. Ilepdunosa, K. A. CokonoB. — Cankr-IletepOypr : Jlans, 2022.
— 480 c. — ISBN 978-5-8114-1289-1. — Tekct : 3neKkTpoHHbIH / JlaHb : 3neKTpOoHHO-OMONMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/210977.

6.1.3  Eropos, B. B. Heopranudeckass u aHalIuTHYecKas XHUMHs. AHaauTHueckas xumus @ ydebunk / B. B. Eropos, H. .
Bopo6beBa, 1. I'. CumbBectpoBa. — Cankr-IletepOypr : Jlaws, 2022. — 144 c¢. — ISBN 978-5-8114-1602-8. — Tekcr :
3JIeKTpoHHBI# // Jlanb : anekTpoHHO-O0ubIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/211559

6.1.4 Heopranudeckast XUMHSL 1 XUMHUS SJIEMEHTOB: JIaO0OPaTOPHBII MPaKTHKYM : yueOHoe nmocodue / cocraButenu M. A. TpormHa
[m mp.]. — Tomesartu : TI'Y, 2022. — 216 c¢. — ISBN 978-5-8259-1088-8. — Tekcr : anekTpoHHbIit / JlaHb : 3IEKTPOHHO-
6ubmmoreunas cuctema. — URL: https://e.lanbook.com/book/264140

6.1.5  Xwumwus 3JIEMCHTOB : METOAMYECKHE YKA3aHUS K MPAKTHYSCKUM 3aHATHAM IO JUCHMIUIMHE «HeopraHmdeckas XuMus» /
cocraBurermu O. B. UmbipeBa, E. B. MenmuxoBa. — Jluneuxk : Jlunenkuit rocynapcrBennsii Texandeckuii yausepcutet, O5C ACB,
2012. — 18 c. — Tekcr : oanektpoHHsl // Iludposoit obpaszoBatenmsHsii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/17684.html

6.1.6 ~ XumHsA METAIOB : METOAMYECKHE yKa3aHHs K JIaOOpaTOpHBIM paboram mo mucruiumHe «Heopranmueckas xumusy /
cocraButenu E. B. Memuxosa, O. B. Umblpea. — Jlunenx : Jluneukuil rocynapcrBenHblil Texuuueckuii yausepcurer, 9bC ACB,
2012, — 41 c. — Texkcr : snekrponnsiii // Iludposoit obOpazoBatenbhblii pecypc PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/17685.html

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOH ceTH ""UHTepHeT"

1. HanwonasnpHast 6a3a JaHHBIX 3aKOHOJATENbCTBA PectryOnukn Y30ekuctan — WWw.lex.uz
2. HanwmonaneHast 6ubnoreka uMenn Anumiepa Hasou - www.natlib.uz

6.3. Ilepeuens HH(POPMALMOHHBIX TEXHOJIOT Wit

6.3.1 Ilepeyensb NPOrpPaMMHOTO 0becIeYeHHsI

6.3.1.1|ESET Endpoint Antivirus + ESET Server Security — anTuBupycHast TporpamMma

6.3.1.2|AdobeReader - mporpaMma juis mpocMoTpa TOKyMeHTOB B (popmate pdf.

6.3.1.3|Google Chrome - 6pay3ep.

6.3.1.4|Moodle - O6pasoBatensHbiii nopran GPUIIUAJI ®T'BOY BO «AI'TY» B TAILIKEHTCKOM OBJIACTH PECITY BJIMKU
V3BEKHCTAH.

6.3.1.5|Mozilla FireFox - 6paysep.

6.3.1.6|Microsoft 365 - nporpamMmHOe obecrieueHne Tt pabOTHI C HIEKTPOHHBIMU JOKYMEHTAMH.

6.3.1.7|7-zip - apxuBatop.

6.3.2 Ilepevyenb nHGOPMAHOHHBIX CIPABOYHBIX CHCTEM U NMPOoGecCHOHANBHBIX 023 TaHHBIX

6.3.2.1|DnexTporHo — OubIMOTEYHAs crcTeMa «JlaHb)»

6.3.2.2|O6pa3oBaresnbHas mwiardopma «FOpait»

6.3.2.3|udposoii o6pazoBarenbHbiil pecype «IPR SMART»

6.3.2.4|HarmonanbHas 0a3a JaHHBIX 3aKOHOAATENIbCTBA Pecyonuku Y30ekuctan — WWw.lex.uz

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOYJIST)

7.1|YueOnast ayauTopusi JUisl IPOBEJCHUS 3aHATUH JICKIIMOHHOTO TUIId, KOHTAKTHOM pabOoThl, B TOM YHCIIE POBEICHHUS
TPYIIIOBBIX U HHAWBUIYAIbHBIX KOHCYJIBTAINH, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTECTAI[UH, a TAKKE
MOMEIICHHE JJISl CAMOCTOATENILHON paboThl: paboune MecTa CTyJIEHTOB: CTOJIBL, CTYJIbsl. Pabodee MecTo nmpenoaBares:

7.2|YuebHas aynuTOpHs I TEKYIIEro KOHTPOIS M IPOMEXKYTOUHOH aTTeCTaluH, Ul MPOBEICHHS TPYIIIOBEIX 1
VHJUBUAYaJIbHBIX KOHCYNbTallUi, 000pyaoBaHHas HAOOpOM Mebenu (CTOJBL, CTYIIbS) U PAOOUUM MECTOM JUIS
npenojaBareis, J0CKOH ayAuTOpHOI

7.3|Tlomerenne Uit XpaHEHHsT yIeOHOTO 000PYIOBaHUSL.

7.4|TTomereHue TS MPOPHUIAKTUYECKOTO 00CTYKUBaHUs yuyeOHOTO 000pynoBanus. Paboune MecTa COTpyIHHKOB (CTOJIBI U
CTYJbs1), CTEIUIAXKU

7.5|ITomemmenus s CPC, ocHaleHHbIe KOMIBIOTEPAMHU C BBIXOJIOM B CeTh MIHTepHET, KOTOpbIe 00eCTeunBaioT JOCTYI K
3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAaM U3JaTeNNbCTB, JOCTYI K 3JIEKTPOHHOMY KaTaJloTy KHUT, TPY/aM IperoaaBaTesei,
yueOHO-METOAMYECKUM pa3paboTKaM, IEPUOTUUECKIM U3aanusM, B O0pa3oBaTenbHblil mopTan ¢punuana ®IEOY BO
«AI'TY» B TamkenTckoii obnactu PecriyOonmkn Y30ekucras.

7.6|Aynutopus st mabopaTopHbIX 3aHATHI nMeeT: pH-meTprl, ®OK, peakTUBEI, XUMHUECKYIO IOCYNY, THTPOBAIbHEIE
YCTaHOBKHM, CTEHIbI 10 TEMATUKE AUCLIUILIUHBI

8. METOANMYECKHUE YKA3AHUA 1)1 OBYYAIOIHNXCA IO OCBOEHUIO TUCHUTIIMHBI (MOY JIS)

1. Apcrnanos III.C.  Xwumus. MeToaudecKkre yKa3aHUS O BEIIOITHEHHIO CAMOCTOSTEIBHOM paboTh! 00yJarOIUXCs TS HAIIPaBICHUS
35.03.08 Boamsie 6ropecypcehl u akBakynbTypa, @umman AI'TY, 2022. — - URL: https://portal.astutr.uz/.

2. Apcnanos I1I. C. Xumus. Metonudeckre ykazaHus 1 J1JaOOpaTOPHBIX 3aHATUH 00yJaromuxcs 1t HanpasieHus 35.03.08
Boanbie 6uopecypcsl U akBakyabpTypa, @umman AT'TY, 2022. —“URL: https://portal.astutr.uz/
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[Tpunoxenue k pabodeil mporpamme
JTUCIUATITAHBI (MOYJIs1)

Ocob6ennocTu peanusanuu PIIJ] npy Hau4Yuu B KOHTHHIEHTE 00y4YAIONIUXCH C OTPAHNYEHHBIMU

BO3MOKHOCTSIMHU 310POBbS 110 3PpCHUIO

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

OTPaHUYEHHBIMUA BO3MOXXHOCTSIMHU 3JI0POBbS 110 3PCHHUIO OpraHM30BaHbl MH()OPMAIIMOHHBIC YKA3aTEIH C
UCIIOJIb30BaHUEM TaKTWiIbHOro mmpudTa mo cucreme bpaitna. Cailt ¢unmnana umMeeT BepcHIo Ui

C1a0OBUIAIIUX.

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

2. Meroanueckre yKa3zaHus s 00y4JaronuXcs 0 OCBOCHUIO TUCITUTUTHHEI (MOIYJISI) TIPEICTABICHBI
Ha 00pa3zoeamenbHOM nopmaie.

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

4, Tlpu mpoBeACHUH MPOMEKYTOYHOTO KOHTPOJs oOOydalmeMmycs Tpd  HEOOXOAUMOCTH
MIPEAOCTABIIACTCS ACCUCTEHT.

5. Ilpu mpoBeaeHUM NPOMEKYTOYHOTO M TEKYIIETO KOHTPOJS C HCIOJIB30BAaHHEM ACCHCTUBHBIX

CpCaACTB 06yqa101ueMycs1 npeaoCTaBIACTCA JOIIOJIHUTCIBHOC BPEMA IJIA TOATOTOBKU  OTBETA.

Oco6ennoctu peanusanuu PII/l npu HaJIM4YUM B KOHTHHIeHTE 00YyYAIOUIUXCH C OrPAHUYEHHBIMH

=

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

[Tpu npoBeneHnn 1a0OPATOPHBIX 3AHATHN MPOU3BOAUTCS AYOTUPOBAHHME 3BYKOBOU CIIPAaBOYHOMN
uHbOpMalUY BU3yaJIbHOM.

@opMa MNpoBEAEHUS MPOMEKYTOYHOW AaATTECTAlMM [0 JUCLUUILIMHE YCTAHABIMBACTCSA JUIS
obyyaromuxcs ¢ OB3 ¢ ydyeroM WMHAMBHIYyalbHbIX HNCHUXO(H3MUYECKHX OCOOEHHOCTEH (YCTHO,
MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEPE, B JOpME TECTUPOBAHUS U T.I1.).

IIpu npoBeaeHUMH TNPOMEXKYTOYHOTO KOHTpOJIsS oOOydaromiemycss TMpH  HEeO0OXOAMMOCTH
MIPEAOCTABIIAECTCS ACCUCTEHT.

IIpn mpoBeaeHHHM NPOMEXYTOUYHOTO M TEKYLIErOo KOHTPOJSI C MCIOJIB30BAHMEM AaCCUCTHBHBIX
CPEICTB O0yyaroLemMycs Mpe10CTaBIIeTCs JOMOJIHUTEIbHOE BpeMs sl TIOATOTOBKM  OTBETA.

Oco6ennoctu peasmusanuu PIII npu HaJM4uM B KOHTHHICHTE 00y4AIOMINXCH C OTPAHUYCHHBIMH

BO3MOKHOCTSIMH 310POBbS, UMCIOIIIUX HAPDYIICHHUS OIMMOPHO-ABUTaTECJILHOI0O alllapara

B ¢unmane B pamkax co3maHus Oe30apbepHOl 00pazoBaTeIbHOM cpenbl [Uis OOydaroIMUXCs ¢

OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS, UMEIOIIUX HAPYIICHHUS OMOPHO-IBUTAaTEIBLHOIO ammnapara,
KOpIyca, B KOTOPBIX pealn3yeTcsi oOpa3oBaTeNbHas ACSITENbHOCTb, YKOMIUIEKTOBAHBI HEOOXOIUMBIM
o0opynoBaHUEM JIJIsl OOJIETYEHUSI TOCTyIa B ayJUTOPUH U 00CTYKUBAIOIIUE TTOMEIICHHUS.

1.
2.

Peanuzanus PITJ] MokeT oCymecTBISITECA C HCTIOJIb30BAHUEM JTIUCTAHIIMOHHBIX TEXHOJIOTHH.

ITpu npoBeneHnn 1a0OPaTOPHBIX 3aHATUN 00ECTIEUNBACTCSA BO3MOXKHOCTh OCBOECHUS IMTPAKTHYECKUX
HaBbIKOB o0yyatoumcs ¢ OB3 ¢ yueToM ero nHAMBUAYAIbHBIX (PU3NUECKUX BO3ZMOXKHOCTEM.
®opMa MpoBeAcHUS IPOMEKYTOYHOM aTTECTAllMM [0 JUCLUIIMHE YCTAHABIMBACTCSA UL
oOyuatomuxcst ¢ OB3 ¢ y4eToM WHAMBUAYAIbHBIX IMCUXO(PHU3NYECKHX OCOOEHHOCTEH (YCTHO,
MUCHMEHHO Ha Oymare, MUCbMEHHO Ha KOMITBIOTEpE, B (hopMe TeCTUPOBAHUS U T.I1.).

[Ipy npoBeaeHMM TNPOMEKYTOUHOIO KOHTPOJds oOyyaromemycs TMpud  HEoOXOIUMOCTH
IIPEAOCTABIIACTCS ACCUCTEHT.



