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1. LIEJIM OCBOEHMSI JUCIUILITAHBI (MOAYJIST)

11

COCTOHT B (JOPMHUPOBAHNH OCHOBHBIX MOHATHI, 3HAHUH ¥ YMEHHH 110 XUMHH; B 00y4eHHHU OyIyIIEero CrenuaincTa
OCHOBaM WJICHTH(UKAIIMK Pa3IMUHBIX BELIECTB; B TEOPETUUECKOM, METOIOJIOTMYECKOI U PAKTHYECKOH IMOATOTOBKE JIJIs
0CBOEHHS POGMIHPYIOMUX YIeOHBIX AUCUUILIMH U JJISI BBIIOJHEHHUS B OyIyIIeM OCHOBHBIX MPO(ECCHOHATIBHBIX 33/1a9 B
COOTBETCTBHUH C KBaJTU(pHUKALEH

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJIBbHOM ITPOTPAMMBbI

Huxn (pasgen) OIT: |B1. (0)

21

TpeGoBaHus K NpeABAPUTE]bHOI NOAT0TOBKe 00y4al0Ierocs:

211

WHTennexTyanbHas 3penocTb, ClIOCOOHOCTH K MO3HAHUIO OOIIMX 3aKOHOB ITPUPOBI, TBOPUECKasl aKTUBHOCTb, pedJiekcus,
OCO3HaHHE IIEHHOCTH 00pa30BaHMs KaK CPE/ICTBA Pa3BUTHUS KyJIbTYPHI IMYHOCTH;

2.1.2

YMEHUE OPraHU30BbIBATH CBOKO ITO3HABATCIIBHYIO NCATCIbHOCTD,

2.1.3

CHOCOOHOCTH y4acTBOBATh B OPTraHU3aUH U MIPOBEICHIH YIeOHO-HUCCIEe0BAaTEILCKOI PaboThI;

2.1.4

JKOJIOT U

2.2

JucumnianHbl (MOIYJIH) M MPAKTHKH, JJIs1 KOTOPBIX 0CBOEHHE JAHHOM TUCIMIUIMHBI (MOTYJIs1) HEOGX0UMO KAK
npe/lIecTBYOLIee:

221

OpFaHI/I‘IeCKaH ¥ OHOJIOrHYECKas XUMUS

2.2.2

KonTtpoms kayecTBa Bof,

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOJYJIS)

OIIK-1: Cnoco0eH pemiaTh THNOBBIE 321244 NPO(eCcCHOHATBHOM 1eATeIbHOCTH HA OCHOBE 3HAHU OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX, eCTeCTBEHHOHAYYHBIX U 0011enpodecCHOHATBHBIX JUCHHUIJIMH ¢ MPUMeHeHHeM UH(OPMALHMOHHO -

KOMMYHUKAINOHHBIX TeXHOJIOI‘I/lﬁ;

3HaTh:

VpoBeHb |  |ycBOGHO OCHOBHOE CO/IepKaHKe, HO U3naraercst parMeHTapHoO, He BCET/Ia ITOCIIEI0BATENHHO, ONPEIeNIeHUS

TTOHSTHI] HEAOCTAaTOYHO YCTKUEC, HE UCITOJIB3YIOTCS B Ka4C€CTBC JOKa3aTCJILCTBA BHIBOJABI U 0606IJ_I€HI/I$[ us3
Ha6JIIO,I[eHPII>‘I, JAOIYCKAarOTCA OITHOKH B UX H3JI0)KEHHUHU, HCTOYHOCTHU B HpO(beCCI/IOHaJILHOI\/'I TEPMUHOJIOTUN

ypOBCHb 2 OINpEACIICHU MOHATUI JacT HEIIOJHBIC, JOMMYCKACT HE3HAUYNTCIIbHBIC HAPYIICHUA B ITOCJICA0OBATCIIBHOCTH

H3JI0KCHUA, HeOOJIBIIINE HETOYHOCTH IpU UCTIOJIb30BAHUU HAYYHBIX KaTeFOpHﬁ, (I)OpMyJII/IpoBKI/I BBIBOJIOB

YPOBQHB 3 YCTKO U IMPAaBUJIBHO JA€T OMPCACIICHUS, ITOJIHO PACKPBIBACT COACPIKAHUC HOHHTHﬁ, BEPHO UCIIOJIB3YET

TCPMUHOJIOTHIO, TIPHU 3TOM OTBET CaMOCTOfITeJ’lebIﬁ, HCTIOJIb30BaHbI paHEe HpI/IO6pCTCHHbIC 3HaHUA

YMeTh:

YPOBQHB 1 BBITIOJIHACT HE BCE ONI€paliun ,I[eﬁcTBPISI, JAOIMyCKaeT OIIHNOKHU B OCJICA0BATCIIbHOCTH UX BBIIIOJIHCHM, JiercTBre

BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

YPOBQHB 2 BBITIOJIHACT BCE ONI€paliuu, MoCjaea0BaTCIbHOCTb UX BBIINIOJHEHUS COOTBETCTBYET TpeGOBaHI/IHM, HO ,HeﬁCTBHe

BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

ypOBCHb 3 BBITNTOJIHACT BCC oNl€pall, MOCICA0BATCIbHOCTD UX BBIIIOJIHCHUSA JOCTATOYHO XOPOIIO IMpoayMaHa, Ilef/’ICTBl/le B

ICJIO0M OCO3HAHO

Baagern:

Yposens | [Brajgeer He BceMH HEOOXOUMBIMHU HaBBIKAMH, UMEIOIIUICS ONBIT pparMeHTapeH

YpoBenb 2 |B 11e710M BiiaieeT HEOOXOAUMBIMHI HABBIKAMHU H/MJIH UMEET OIBIT

ypOBeHB 3 BJIaZICCT BCEMU H606XOHI/IMHMI/I HaBBIKAMU W/WIIA UMEET OIIBIT

B pe3yabTaTe 0cBOCHMS AMCUMILIMHBI (MOAYJIS1) 00yUYarOIUiiCs 10 KEeH

3.1

3HaTh:
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HpeaMer, e, 3a[a4i XUMHU; OCHOBHBIE IIOHSTHS U 3aKOHBI XMMUH, TEPMHUHOJIOTHIO M HOMEHKIIATYPY BOXKHEHIIMX
XUMHYCCKHUX COC}]HHCHHﬁ; COBPEMCHHBIC IPEACTABJICHUA O CTPOCHHUH aTOMOB, MOJICKYJI U BEIICCTB B PA3JIMYHBIX
arperaTHbIX COCTOSHUSIX; TIPUPOJLY U THIIBI XHMHYECKOM CBSI3H, METO/IBI HX OMMCAHMUS; METOAOJIOT IO TIPUMEHEHHS
TEPMOJUHAMUYECCKOIO0 U KHHECTUYECCKOI'O MOAX0A0B K YCTaHOBJICHUIO HpI/IHHI/IHI/IaHLHOﬁ BO3MOYXHOCTHU OCYILICCTBJICHUSA
XUMHYECKUX MPOLIECCOB; METOIbI OMMCAHHS XMMUYECKHX PABHOBECHH B PACTBOPAX 3JIEKTPOIUTOB; 3aKOHOMEPHOCTH
HU3MCHCHUS (I)H?)I/IKO'XI/IMI/I“ICCKI/IX CBOIMCTB IMPOCTBIX M CJIOKHBIX BEIICCTB B 3aBUCUMOCTH OT ITOJIOKCHHUSA COCTABJIAIOIINX
UX 3JIEMEHTOB B IIEPHOIMYECcKOil cucTeMe MeHieneeBa; OCHOBHEIE IIPAaBHJIa OXPAHbI TPY/A U TEXHHUKY 0€30MacHOCTH HPH
paboTe B XUMUUYECKOH 1abopaTopuu

3.2

YMeTh:




321

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 00pAaIeHUs ¢ 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 BEIIECTB.

4. CTPYKTYPA U COJAEPKAHUE TUCITUIIJIMHBI (MOIYJIs)

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 2 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 12 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/

10

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€KTPONIUTOB 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 IPOU3BEACHNE 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?
JLJ1 KUCTIOTHI yKa)KUTE€ OCHOBHOCTB, JUI OCHOBAHUSI — KUCJIOTHOCTH;
JUISL OKCHUJIA YK)KUTE €T0 XapaKTep: OCHOBHBIM, KUCIOTHBIH, aM(OTEpHBIH, HECOJIC00Pa3yIOLIHiA;
JUISL COJIM YKQXXHUTE e€ THUIL: CpeAHss (HopMallbHast), KMCiast, OCHOBHAs, ABOMHASA, KOMIUIEKCHAS.
2. K kakum nepuony, Tpynie u NoArpymnie nepuoandeckoi cucremst J.J. MenzaeneeBa oTHOCATCS 3JIEMEHTBI KPEMHUM U XJ10p ?
CocraBbTe AJIEKTPOHHBIE (POPMYITBI aTOMOB KPEMHHS H XJIOpa B OCHOBHOM COCTOSIHUH M YKaXXHTe, Kakue crerneHu okucienus (C.0.)
MOTYT MPOSIBJISTH 3T aTOMBI ?
3. U3o6pasuTe rpapuueckne hopmyitsl ciaenyrommx Bemects: H3PO4 u  SiO2.
4. CocTtaBbTe ypaBHEHUS JJIEKTPOIUTHIECKON TUCCOLUALINY CIIETYIOIUX BELIECTB:
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 paccuuThIBaoTCSl MOJISIPHBIE MAacChl SKBUBAJIEHTOB CIOXHBIX COSANHEHUI?
» HancaTh BbIpakeHHe 3aKOHA SKBUBA/ICHTOB.
* YT0 Takoe SKBUBAJICHTHHIH 00BeM?
» Hanncatp ypaBnenue Knalinepona-Menneneesa.
» Kakue ycinoBus Ha3pIBalOTCSl HOPMAJIbHBIMU?
2. OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIINN
KonTtponsHble BOpock!:




* YT0 Takoe OKUCIUTENHHO-BOCCTAHOBHUTENIBHbIE peakinu? Yem 00yCIoBICHO H3MEHEHHE CTEIIeHeH OKUCIICHUS B XO/€
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMi?

» Kak Ha3bIBaeTCA: a) MPOIIECC OTAA4YH AIIEKTPOHOB, 0) MPOLIECC MPUCOCTMHEHHS MIEKTPOHOB? Kak M3MEHSI0TCS CTeneHu
OKHCJICHUS! aTOMOB B 3THX Iponeccax?

* Kak Ha3bIBalOTCS YaCTHUIIBI (ATOMBI, MOJICKYJIbI, HOHBI), KOTOPBIC: &) OTAAIOT 3JICKTPOHBI, 0) MPUCOCTUHSIOT JICKTPOHBI?
 Kakue BemiecTBa MOTYT BBICTYIIAaTh B POJIM: @) TOJIBKO OKHUCIIHUTENEH, 0) ToJIbKO BoccTaHOBUTENeH? Kakue BemecTBa MOryT
HPOSIBISATH OKHCIUTEIbHO-BOCCTAHOBHTEIBHYIO ABOWCTBEHHOCTE? [IpuBeuTe MpuMepsl.

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

* Kitaccuguxanust OKHCIUTENEHO-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

* Onpeenure BO3MOKHOCTh CAMOIIPOU3BOIEHOTO MTPOTEKAHUS PEAKIIHIH:

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=PhCO3+ 2NaOH

5. l'unponus coneit

KoHTposbHEIE BOIPOCH:

* CoCcTaBbTE HOHHO-MOJICKYIISIPHOE M MOJICKYJISIPHOE YPaBHEHHS COBMECTHOTO THPOJIM3a, IPOUCXOSAIICTO P CMEIINBAHUI
pactBopoB K2S u CrCI3. Kaknas u3 B3ATHIX COJIEH THAPOIM3YETCS HEOOPATUMO 110 KOHIIA ¢ 00pa30BaHHEM COOTBETCTBYIOIINX
OCHOBAHUS U KHCJIOTHL.

* K pactBopy FeCl3 nobasunu criemyrommue Bemectsa: a) HCl; 6) KOH; 8) ZnCl2; r) Na2CO3. B kakux ciydasx THAPOIU3 XJIOPHIA
sxkenesa (1) yennurcs? [ouemy? CocTaBbTe HOHHO-MOJIEKYJISIPHBIC YPaBHEHHS THPOJIN3a COOTBETCTBYIOLINX COJICH.

* Kakwue u3 coneit Al2(S04)3, K2S, Pb(NO3)2, KCI moasepratorcs rumponusy? CocTaBbTe HOHHO-MOJIEKYIIIPHBIE X MOJIEKYIISIPHBIE
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 THAPOIIN3 HOHHO-MOJICKYJISIPHBIM M MOJICKYJISIPHBIM
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-MOJEKYJISIPHBIC U MOJICKYJISIPHBIC
YpaBHEHHS TUIPOJIH3a ITUX COJIECH.

+ CocTaBbTe HOHHO-MOJIEKYIISPHBIE U MOJIEKYISApHBIE ypaBHeHMs ruapoim3a coneit Ph(NO3)2, Na2CO3, Fe2(S04)3. Kakoe
3HayeHuepH (> 7 <) UMEIOT pacTBOPBI ATUX COJICH?

6. Koppo3us meramios

KonTponbHble BOnpocsl:

* YT0 Takoe KOppO3Usi METAILIOB?

* Uro 00611ero MeXxay HporeccamMu, IPOTEKAFOIIMMU MIPH AJIEKTPOXUMHUYECKON KOPPO3HH, U MPOLIECCAMHU B TajIbBaHHYECKOM
a1eMenTe?

» Kakue oKHCIUTENH Yalle BCero SBIISIOTCS MPUYMHOM AIICKTPOXUMHYECKOH Koppo3un? HamuimunTe ypaBHEHUS I IPOLIECCOB
BOJJOPOJIHOM M KHCIIOPOIHOMN ETIONSPU3ALIUH.

* OnuuTe NpoLecc KOPPO3UH OLIMHKOBAHHOTO JKeJie3a BO BIaXKHOI aTMocdepe, [IeNOCTHOCTh IMTOKPHITHS HapyIlICHa.

* OnuiuTe Nporecc KOppo3NK HUKEITHMPOBAHHOTO JKelle3a B HEHTPaIbHOM cpee Py CBOOOTHOM AOCTYIE KACIOPoaa ( LIEJIOCTHOCTh
HOKPBITUS HAPYIICHA).

* [Tokaxxute, OyAET JIM MPOTEKATh MPOLIECC KOPPO3UH MEIH B KUCIIOH Cpelie U B HEWTPAIbHOM BOIHOM cpejie MpH CBOOOJHOM
JIOCTYIIC BO3yXa.

* YTo mpou3oiiaer, eciiu xene30 3aMeHUTh cepedpom? byner i cepedpo yCTOHIHBO K aTMOC(EPHOH KOPPO3UH B KHCIIOMH,
HEUTpanbHOM U 1menoyHoi cpenax?

 OnuiuTe KOPpO3UIo UHKA B pa30aBIeHHOI CEpHOI KUCIIOTE, €CIM MOBEPXHOCTh IIMHKA MOKPHITa HUKeleM. KOHTakKT ¢ Kakum
METaJJIOM - MEZBIO WITH HHUKEJIeM - 00Jjiee OmaceH Uil UHKa?

* [IpemoKuTe METOIBI 3AIUTHI JKelle3a OT KOPPO3UH B HEHTPAIBHON cpelie IPH CBOOOTHOM JOCTYIIE BO3IYyXa.

» Kakoii (KaKI/IC) N3 HUKC MPUBCACHHBIX METAJJIOB MOYKHO UCIIOJIB30BaTh B KAYCCTBE KATOAHOI'O 3aAIlIMTHOTO IMOKPBITUA I JKEJIE3a:
a) HUKelb, 0) KagMui, B) cepeOpo, ') IIUHK?

* [TonOepuTe TPOTEKTOP LIS OLIMHKOBAHHOTO JKeJIe3a 1 ONMHUIINTE MPOLIECC KOPPO3UH B KUCIIOH Cpele B IPUCYTCTBUH IPOTEKTOPA.
* [TogbepuTe MPOTEKTOP JJIS JIyKESHOTO JKelle3a M ONMUIIUTE MPOIIECC KOPPO3HUHU B KUCIIOHN cpefie B IPUCYTCTBHU MPOTEKTOPA.

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

 OnuIuTe MPOLECCH, NPOTEKAIONINE MPU KOPPO3UH JIATYHH (CIIaB MEH C UHKOM); a) B KUCJIOi cpesie; 0) B HEHTpanbHOH cpeae

5.2. TeMbl NHCBMEHHBIX padoT




TeMbl KOHTPONBHBIX PabOT U THIIOBBIE TECTHI

Konrponbnas pabora Ne 1

Tema 1.

OCHOBHBIE MOHATHUS XUMHHU; CTEXHOMETPUYECKHE 1 Ia30Bble 3aKOHbI. CBOICTBA KJIACCOB HEOPTaHUYECKUX COEIMHEHUH. DKBUBAJICHT
9JIEMEHTA, MIPOCTOT0, CIIOKHOTO BerecTBa. POpMyIIbl A1 pacdeTa MOJISAPHBIX MacC SKBUBAJICHTOB.

OCHOBBI aHAJTUTUIECKON XUMUH.

XuMusi OMOTEHHBIX SJIEMEHTOB U 3arPsI3HEHUS OKpY’Karomel cpepl. XUMUS 2JIEeMEHTOB OPTaHOTEHOB. XUMHS HOHOB METAJLIIOB
JKU3HH U UX POJIb B PACTUTEIBHOM U )KUBOTHOM MHUpE. XUMUS U KOJIOTHUSI.

Tema 2. Ctpoenne aToma, KBaHTOBasI MOZIENTb aTOMA:COOTHOIIIEHHNE HeonpeaenéHHocTel, ypaBuenue Lllpeaunarepa, KkBaHTOBBIE
ymcia. CTpoeHrne MHOTO3JIEKTPOHHBIX aTOMOB.

OKHCINTENBHO-BOCCTAHOBHUTENIFHBIE PEAKIUH, IPOTHO3 HAIIPABJICHHS HX IIPOTEKaHUS Ba)KHEHIIINE OKHCIUTEIHN 1 BOCCTAHOBUTEIH;
METO/ AJIEKTPOHHOTO OajlaHca YpaBHEHHUS XUMHUUECKUX PEaKIHid.

Tema 3.

Ilepnoauuecknii 3akoH U nepuogudeckas cuctema aneMmenTos .M. Menneneesa. [Ipunmun [laynu, npasuno XyHaa, IpUHIAI
MHHHMYMa SHEPTuH, npaBmia KieuykoBckoro. 3akOHOMEPHOCTH H3MEHEHHSI XUMUIECKIX CBOWCTB DJIEMEHTOB U X COSANHEHHH.
Panuyc aToma, sHEprust HOHU3aLKH, CPOJICTBO K JIEKTPOHY, IEKTPOOTPUIIATEIILHOCTh aToMa. KHCIOTHO-OCHOBHBIE CBOICTBA
XUMHYECKUX COeTMHEHUH. MeTaulbl 1 HeMEeTalIbl.

Tema 4.

XuMHuIecKas CBsI3b: THIIBI XUMUYECKOH CBsI3M (KOBaJICHTHAs, HOHHASI, METAIIIMIECKas ), MeXKMOJIEKYJIIPHOE B3aUMOIEHCTBHE
(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 paBHa... .

1)132) 83)144)20

3. B pe3ynbTare OKUCIUTEIHbHO-BOCCTAHOBUTENBHOM peakimu Mexkay HNO2 n H2S MokHO MOy4uTs ... .

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,
CIIeNICTBUS, BHYTpEHH S SHEePTHs, SHTAIBIHS, SHTPOIHS, YHeprus [ nb0ca, HanpaBIeHHe XMMHUYECKHX MPOLIECCOB.

Tema 6.

CKOpOCTh XUMHYECKHIX PEAKIH U CIIOCOOBI €€ perynupoBaHus. 3aKoH JeHCTBYIOMNX Macc, paBmwio Bant-I'odda. Xumudeckoe n
(azoBoe paBHoBecue, npuHuun Jle [laTtenbe.

Tema 7.

I[I/ICHCpCHbIC CHUCTCMBI. PaCTBOpr: CHOCO6LI BBIPpAXKCHUA KOHICHTpAlH (MaCCOBaH 1 MOJIbHas O0Jisd, MOJIIPHOCTb. HOPMAJIbHOCTD,
MOJISITBHOCTB). DJIEKTPOJIMTHI, HEANEKTPOIHUTH 1 3akoH Payst, cnencreus. Kunenne n 3amMep3anue pactBOpoB. Peakiyu u
PaBHOBECHSI B PaCTBOPAx MEKTPOaUTOB. ['maponu3 coneil. Jlucconuanus Boapl, HOHHOE POU3BECHNE BOBI, BOJOPOIHBIN 1
THIAPOKCHITBHBIN TIOKa3aTeNH CPe/IbL.

Tema 8.

OKHCINTETHHO-BOCCTAHOBHTENIFHBIE CBOMCTBA BEIIECTB: MPOTHO3. DJIEKTPOXHUMHYECKUE CHCTEMBL. | allbBaHIMYEeCKUE IIEMEHTEL,
xuMuueckue uctoyHuku Toka (XUT), anekrpoasmwkymias cuna (3JC) aeMeHTOB. DIIEKTPOIIN3 PacIulaBOB U pacTBOPOB
ANEKTPOIUTOB. 3aKOHBI dJIEKTPoIi3a. Kopposust MeTauioB M ClIOCOOBI 3aIUTHI OT KOPPO3HH.

Tecr (oOpazern)

1. Konn4ecTBO TEII0ThI, HEOOXOJUMOE IS pasiokeHust 6 Moiib okcuaa cepsbl (V1) mo ypaBHenuto peakipu 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 SIBIITIOTCSI COOTBETCTBEHHO CTETICHH OKHCIICHHUS ... .

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

3. BripakeHue U1 CKOpOCTH NpsiMoit peakiuu 2A (1) + 2B (1B) 2AB cornacHo ¢ 3akoHy A€HCTBYIOIINX MAacc 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(tB) + CO2(r) 2CO(r) 3)4HCI(r) + O2(r) 2H20(r) + 2CI2(r) 4)H2(r) + 12(r)
2HI (r)

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) 6pomOeH30I

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. KonmuecTBo BemecTBa (MOJIb) MMOPIMU OKCHIA HATPUS, copepxkamieit 6,02*1023 aToMoB HaTpusl, COCTaBUT:

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

1) 1s22522p63s23p63d34s2 2) 1s22s522p63s23p64524p3 3) 1522522p63s23p64d5 4) 1s22s522p63s23p5
7. Crenenb okuciieHus a30ta yBennuupaetcs B paay: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. KonuuecTro TemnoTsl (k/x), mormomaeMoe mpu pasioxenun 0,5 Moiss okcuaa yriepona (1V) mo ypasHenuto peakiuunCO?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. Heo6X0IMMBIM YCIIOBHEM BO3MOKHOCTH OCYII[ECTBIICHUS XUMHUECKON PEaKIMH SBISCTCS ... 1) yBEeIMYCHUE SHTAIBIINN 2)
YBEJMYCHHE SHTPOIMK  3) YMEHBIICHHE H300apHO-H30TEPMHUYESCKOT0 OTeHIMaa4) yBenuieHHe n300apHO-H30TEPMUUECKOTO
MOTEHIHANIA

15. YBenudeHne CKOPOCTH XUMHIESCKON PEaKI|K IIPH BBEJCHUU B CHCTEMY KaTaln3aTopa 0OBICHSIETC ... 1) yMEHbIICHHEM
SHEPTUM aKTUBAIMK 2) YBEIWYCHHEM CPeIHEH KHHETHYECKON SHEPTHH MOJIEKYI3 ) BO3pacTaHHUEM YHCIIa CTOJIKHOBEHUH MOJIEKYIT
4) pocTOM YHCIIa AKTHBHBIX MOJIEKYJ

16. Ecnn ipy HEM3MEHHOM TeMIlepaType AaBleHHe B CHCTEME YMEHBIIINTH B 2 pa3a, TO CKOPOCTh MPSIMON peaKInu

2502 (r)+ 02 (r) — 2SO3 (r) 1) yBemuuurcs B 2 pa3a 2) yMEHBIIUTCS B 2 pa3a 3) yMEHBIIUTCS B 6 pa3 4) yMEHBIIUTCSA B 8 pa3
17. TloBbIIeHnE TEMIIEPaTypbl CMECTUT XUMUYECKOE PABHOBECHUE BIIPABO B CHCTEME ...

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

18. He npoBOAST 3NEKTPHUUESCKHIA TOK ...1) BOJHBIC PaCTBOPBI CEPHOI U YKCYCHOW KHCIIOT2) BOJHBIC PACTBOPHI CYyib(aTa KaabIus 1
THIPOKCHUIA HATPUSL  3) alleTOH M KpaxMallbHbIH KiieiicTep4) OEH30J1 M XJIOPOBOIOPOIHAS KUCIIOTA

19. KoHcTaHTa 3JIEKTPOIIMTHYESCKOIN TUCCOIUAIIMH CIa00T0 3JIEKTPOJIUTA 3aBUCHT OT. .. 1) KOHIIEHTpaKu2) TeMIIEpaTypsl  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. BonopomHblii moka3arens pH pactBopa, comepxaiiero 10—5 mons/n nonos OH—, pasen...1) 10-52) 5 3)10-94) 9

22. IllemouHoii pacTBOp 0Opasyercs mpu pactBopennd B Boze ... 1) KNO2 2) Cu(NO3)2 3) NH4CI 4) Ca(NO3)2

23. s 30mst Agl, nomydennoro mo peakimi: AGNO3 (136.) + KI — Agl + KNO3, Hamny4imiM KoaryIupyromuM AeicTBueM OyieT

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 romorerHoi cucreme 4NH3 + 302—2N2 + 6H20 pasuosecubie konneHTpanuun NH3, O2 u H20
coctaBuin cooTBeTcTBeHHO 0,14; 1,21 n 0,48 mounb/n. PaccunraiitTe KOHCTaHTY paBHOBECHSI.

3. Macca (r) kpucramtoruapara CaCl2 « 6H20, tpeGyemast st mpurotoBieHus 355 v 2,5 % pacTBopa xJopuaa Kajbliis, 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 HeaJiekTposuTa 76 r/mMoiib. 3,8

5. CocraBbTe MOJIEKYJISIPHOE, HOHHO-MOJICKYJIIPHOE U HOHHO-COKPaNIEHHOE YPaBHEHHE PEAKIIUH MEXKIY 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'enpdman, M. . Xumus : yueOnuk / M. U. I'enbdman, B. I1. FOcrparos. — 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 ¥ aHaJIuTHYecKas XHUMHs. AHaauTHueckas xumus @ ydebuuk / B. B. Eropos, H. 1.
Bopo6beBa, 1. I'. CumbBectpoBa. — Cankr-IletepOypr : Jlaws, 2022. — 144 c¢. — ISBN 978-5-8114-1602-8. — Tekcr :
aJIeKTpoHHBI // 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 : anekTpoHHbIi / JlaHb : 3JIEKTPOHHO-
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. MemuxoBa. — Jluneuk : JIunenkuii rocynapctBenHbril Texunueckuii yausepcurer, ObC ACB,
2012. — 18 c. — Tekcr : oanektpoHHsl // Iludposoit obpaszoBatenmsHsii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/17684.html

6.1.6 ~ XuMmHA METAIOB : METOAMYECCKHE yKa3aHUs K J1a0OpaTopHBIM paboTaMm mo aucuuiuimHe «Heopranmdeckas Xumusy /
cocraButenu E. B. Memuxosa, O. B. Umblpea. — Jlunenx : Jluneukuil rocynapcrBenHblil Texuuueckuii yausepcurer, 9bC ACB,
2012, — 41 c. — Texkcr : snekrponnsii // Iludposoit obOpazoBatenbhblii pecypc PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/17685.html

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

1. HamwonasnpHast 6a3a JaHHBIX 3aKOHOATENbCTBA PecryOnukn Y30ekucran — Www.lex.uz
2. HanwmonaneHast 6ubnoTeka uMenn Anumepa 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|O6pa3oBarenpHas miardopma «FOpai»

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)



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

1. Apcnanos HI.C. Xumwus. MeToauyeckue yKa3aHHs 1O BBITIOJIHCHUIO CAMOCTOSTEIbHOM paboThl 00yJatOIMXCs sl HAPABICHUS
35.03.08 Bonuble 6uopecypcsl U akBakynbTypa, uiauanr ®I'bOY BO "AI'TY" B Tamkentckoit oonactu PecriyOnuku Y30ekucraH.

— - URL.: https://portal.astutr.uz/.
2. Apcnanos III. C. Xumus. Metonudeckre ykasaHus Ay 1JaOOPaTOPHBIX 3aHATUH 00yJaromuxcs 1t HanpasieHus 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 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.

[Ipu mpoBeneHMM 3aHATHN MPOU3BOAMUTCS AYOJMPOBAHHME 3BYKOBOHM CIPAaBOYHOW WH(MOpMAIHH
BU3YaJIbHOU.

@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.

IIpyn mpoBeAcHUH IPOMEKYTOYHOTO M TEKYILIEr0 KOHTPOJISA C HCIOIb30BAHUEM ACCHUCTHBHBIX
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.

IIpu mpoBeneHUH 3aHATUI OOecreYMBAETCs BO3MOXHOCTh OCBOCHHS IMPAKTHMYECKHX HABBIKOB
oOyuatomumcs ¢ OB3 ¢ yueToM ero uHANBUAYAIbHBIX (PU3NUECKHX BO3ZMOKHOCTEH.

@dopma MNpPOBEAECHUS IPOMEKYTOUHOM aTTeCTalluM 10 JUCHMIUIMHE YCTaHaBIMBAaeTCAd ISl
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
IIPEIOCTABIIAETCS ACCUCTEHT.



