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1. LIEJIM OCBOEHMUS AUCLUILINHBI (MOIYJIST)

1.1|cocTouT B (hOPMHUPOBAHHH OCHOBHBIX MOHSATHIA, 3HAHUH U YMEHHH 110 XMMHUH; B 00y4CHUHU Oy yLIETO CIEHaICTa OCHOBAM
UICHTU(QUKAIIMY PA3INYHBIX BEUICCTB; B TCOPETHUCCKON, METOIOJIOTHYECKOM M MPAKTHICSCKOMN MOIrOTOBKE JIIsi OCBOCHHS
OpOGIINPYIOMUX yIeOHBIX JUCIUILIMH U U BBIIOJHEHUS B OyAylIeM OCHOBHBIX MPO()ECCHOHABHBIX 33134 B
COOTBETCTBHH C KBaTH(DUKAIUCH

2. MECTO JUCHHUTIIUHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOI'PAMMBI

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

2.1|TpedoBaHus K NpeaBapUTEIbHOI MOATOTOBKE 00y4aIOIIETOCs

2.1.1|HTennekTyaabHas 3pejocTh, CIIOCOOHOCTh K MO3HAHUIO OOIIUX 3aKOHOB MPHUPO/IbI, TBOPUECKAsi aAKTUBHOCTD, pediekcus,
OCO3HaHHE ICHHOCTH 00pa30BaHuUs KaK CPENICTBA Pa3BUTHS KYIbTYPhI TMYHOCTH;

2.1.2 YMEHHE OPTaHU30BbIBATH CBOIO ITIO3HABATCIIBHYIO ACATCIBHOCTD,

2.1.3|c1ocoOHOCTE yUacTBOBATh B OPTaHHM3AIMH U IPOBEICHUN Y4eOHO-UCCIIeIOBATENbCKOM PadoTH;

2.1.4|Okomorus

2.2| IncuumimHbl (MOIYJIM) U MPAKTHKH, IJIsl KOTOPBIX OCBOEHHUE JAHHOM AUCHUTIMHBI (MOIYJIs) HEOOXOIUMO KAK
npeauIecTByIonee:

2.2.1|Opranunueckas ¥ OHOJIOTHYECKAS XUMUS

2.2.2|KoHTpois KauecTBa BOJ

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIS)

OIIK-1: Cnoco0eH pemiaTh TUNOBbIE 3224 MPO(ecCHOHAIbHOM /1esITeIbHOCTH HA OCHOBE 3HAHMIT OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKHX, eCTECTBEHHOHAYYHBIX U 001Ienpo(eccHOHANBHBIX THCIHILINH ¢ MPUMEHEHHeM HH()OPMAIIMOHHO -
KOMMYHHKAIIMOHHBIX TeXHOJIOT i}

3HaTb:

Vposensb | |ycBO€HO OCHOBHOE COZEpKaHKe, HO n3naraeTcs hparMeHTapHO, HE BCET/Ia MOCNIEeI0BATENBHO, ONPEAEIeHNUs TIOHATHIT
HEJ0CTaTOYHO YEeTKHE, He HCIIOIb3yI0TCS B Ka4eCTBE JOKAa3aTeIbCTBA BRIBOABI M 0000IIECHNS U3 HAOMIOACHNI,
JIOIYCKAIOTCs OUIMOKH B UX U3JIOKEHUH, HETOUHOCTH B MPO(eccuoHaIbHON TEPMUHOIOTUH

VYpoBeHb 2 |ompezeneHus NOHATUIL 1aeT HEMOHBIE, JOIYCKAaeT HE3HAUUTENbHbIE HAPYLLIEHUS B IIOCIIE0BATEIbHOCTH U3I05KEHNU,
HeOObIINE HETOUHOCTH IIPU UCTIOIB30BAaHUU HAYUHBIX KaTeropuii, GopMyIUpOBKU BHIBOLOB

YpoBeHb 3 |4ETKO U MPAaBUIILHO AAET ONPENEIEHUs, NOJIHO PACKPIBAET CONEPKAHUE MTOHATUH, BEPHO UCTIONB3YET
TEPMUHOJIOTHIO, IPH 3TOM OTBET CAMOCTOSTEIBHBIH, HCTIONB30BaHbI paHee IIPHOOPETEHHBIC 3HAHUS

YMeTh:

ypOBCHb 1 BBIITOJIHACT HE BCC OTICpaliuu Z[GﬁCTBI/Iﬂ, AOITYyCKaceT OIIMOKH B IOCJaACA0BAaTCIbHOCTU UX BBIINIOJTHCHUAA, ﬂeﬁCTBHC
BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

ypOBeHL 2 BBITIOJIHACT BCE OoNl€paliuu, MocCja€A0BaTCIIbHOCTD UX BBIIIOJHEHUS COOTBETCTBYET Tp€6OBaHI/I51M, HO JIeUCTBHUE
BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

ypOBeHL 3 BBITIOJIHACT BCE OII€paliuu, MOCJIACA0BATECIIbHOCTb UX BBIIIOJHCHHUA JOCTATOYHO XOPOIIO MpoAyMaHa, ,Z[eﬁCTBPIC B
CJIOM OCO3HAHO

Baagern:

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 |BnaneeT BceMHu HEOOXOIMMBIMU HaBBIKAMH W/WITH UMEET OTIBIT

B pe3yabTaTe ocBOeHHMS IMCHUILINHBI (MOLYJI51) 00y4yarommiicst 10JIKeH

3.1|3nare:

3.1.1|npenmer, 1enw, 3aJa4l XMMHUU; OCHOBHBIE IOHATHS M 3aKOHBI XMMHUH, TEPMUHOJIOTUIO 1 HOMEHKJIATYPy BasKHEHIINX
XMMHYECKUX COCANHEHHUIT; COBPEMEHHEIE NIPEICTABICHHS O CTPOCHIH aATOMOB, MOJIEKYIT M BEIIECTB B PA3IHIHBIX
arperaTHeIX COCTOSHUSX; IPUPOAY U TUIIBI XUMUYECKOH CBS3H, METOJBI X ONHCAHMS; METOMOJIOTUIO IPUMEHEHHUS
TEPMOANHAMUUYECKOTO ¥ KHHETHYECKOTO IIOAXO0JI0B K YCTAaHOBJICHUIO IPUHIUIINAIBHON BO3MOKHOCTU OCYILIECTBIICHUS
XUMHYECKUX MPOLIECCOB; METO/IbI OMHMCAHUS XUMHUUECKUX PAaBHOBECHII B pacTBOPAx 3JEKTPOIUTOB; 3aKOHOMEPHOCTH
U3MEHEHUS (DI3UKO-XIMIYECKHX CBOMCTB IIPOCTHIX U CIIOXKHBIX BEIIECTB B 3aBUCHMOCTH OT ITOJIOXKCHUS COCTABIIIONINX HX
JNIEMEHTOB B TIEPHOIHIECKOI cucTeMe MeHeneeBa; OCHOBHBIE IPAaBHIIAa OXPAHbI TPYa U TEXHUKY 6€30MacHOCTH IPH
paboTe B XMMHUUECKOI 1abopaTopuu

3.2|Ymern:




321

Ha3bIBAaTh BEIIECTBA [10 TPUBUAIBHON U MEXIYHAPOIHOI HOMEHKIATYpe; ONPEAEIATh: BAIEHTHOCTH U CTENICHb OKUCICHUS
aTOMOB XHMHYECKHX 3JIEMEHTOB, THIl XHMHIECKOH CBA3H, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII, XapaKTep CPeIbl BOAHBIX
PacTBOPOB, OKUCIHUTENL U BOCCTAHOBUTEND, HAIIPABJICHUE CMELIECHHS PaBHOBECHUS O] BIUSHUEM PAa3IMYHBIX (haKTOPOB,
KJTacChl HEOPTaHNUECKUX COEANHEHUH 1 X CBOMCTBA; XapaKTE€PHU30BATh IIEMEHTEI 110 X MOJOKEHHIO B TIEPHOUIECKOH
cucreMe MeHjieneeBa, OObSCHATh 3aBUCUMOCTh CBOMCTB XUMHYECKUX JIEMEHTOB U UX COCAUHEHUH OT MOJI0XKEHHUS B
MEePHOINYECKUH CHCTeMe; BBIIOIHATh XUMHUYECKUH SKCIIEPHMEHT; IPOBOAUTD PACUETHI 0 XUMUUECKIM (GopMyTaM U
ypaBHEHUAM; 0(pOPMILITE SKCIIEPUMEHTAIILHbIE U TEOpETUUECKHe paboThl, GOPMyYIUPOBATh BHIBOJbL; OCYLIECTBIAT
CaMOCTOATEIBHBIH MOUCK XUMUUECKOH MHG)OPMAIINH C HCTIOIb30BaHHEM Pa3THIHBIX HICTOYHUKOB, HCIOB30BATh HHTEPHET
JU1s1 00paboTKU XUMUYECKol nH(popManuu.

3.3

Baagerb:

3.3.1

MOAX0JaMH K OOBSICHCHUIO XUMUYECKUX SIBIICHHUIL, ITPOUCXO/ISIIIE B IPUPO/E, OBITY M Ha IIPOU3BOACTBE; METOAAMHU
omnpeieeHHs BO3MOXKHOCTEH MPOTEKaHHs XUMHYESCKUX MPEBPAICHU B pa3IMUHBIX YCIOBHIX M OLICHKAMU UX MOCIIEICTBUIT;
criocobamu 6€30MacHOTO 00PAIICHHUS ¢ XHMHUUYECKHMHU BEIIECTBAMH M JIA00PATOPHBIM 000pyI0BaHHEM; METOAAMH TTOMCKA U
0o0MeHa XUMHYECKOH HH(POPMALHH, TOCTYNAONICH U3 Pa3INYHbIX HCTOYHUKOB; METOAMH IIPUTOTOBICHHUS PACTBOPOB
3aJIaHHOM KOHIICHTPAIIUK; TEOPESTUICCKIMHU METOIAMHU OTIMCAHUS CBOMCTB MPOCTHIX U CI0XKHBIX BEUICCTB.

4. CTPYKTYPA U COJEP KAHUE TUCIIUIIJIMHBI (MOIYJI5I)

3aHATHA 3aHATHS/

Kon

HaunmenoBaHue pa3/iesioB U TeM /BH]L Kype |Yacos | Komnerenuuu | Jlutepatypa [Ipumeuanue

Pa3nen 1. OcHOBHbBIE NOHATHS M 3aKOHbI
XHUMHUH.

11

OCHOBHBIE ITOHATHUSA U 3aKOHBI XUMUH. 1 0,25 OIIK-1 n.6
Krnaccugukanusi HeopraHHIECKUX
coenquHeHnH. OCHOBBI aHAJIUTHYECKOM
XUMUHU. XUMHUsI OMOTE€HHBIX 3JIEMEHTOB
/J1ex/

1.2

OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHUHU. 1 15 OIlK-1 .6
Knaccudukaiys HeOpraHu4eCKux
coenuHeHuit. OCHOBBI aHAIMTHYECKON
XUMHUHU. XUMHSI OMOTEHHBIX 3JICMEHTOB
/J1ab/

1.3

OCHOBHBIE TIOHSATHUS U 3aKOHBI XUMUHU. 1 12 OIlK-1 n.6
Krnaccupukanuss HeopraHHIeCKUX
coenuHeHuit. OCHOBBI aHATUTHYECKOM
XUMHHU. XUMHUsI ONOTCHHBIX 351eMeHTOB /Cp/

Paznen 2. Ctpoenne aToma. n.6
OKHCINTETIHHO-BOCCTAHOBUTEJILHBIE
peakuuu

2.1

CrtpoeHue aToma. 1 0,25 OIIK-1 n.6
OKMCIUTEILHO-BOCCTAHOBUTEIILHBIE
peaximu /Jlex/

2.2

CtpoeHue aToma. 1 15 OIIK-1 .6
OKHCITUTENFHO-BOCCTAHOBUTEIIEHBIC
peaxuuu /J1a6/

2.3

CrpoeHue aToma. 1 12 OIIK-1 n.6
OKHUCIUTETHHO-BOCCTAHOBUTEILHBIC
peakimu /Cp/

Pasnen 3. Ilepuoauyeckuii 3aKoH n.6

3.1

[Tepnoanueckuii 3aK0H, epHOINUECKAs 1 0,25 OIIK-1 .6
CHCTEMa XUMHUYCCKHX JJIEMCHTOB.
[lepnoMUHOCTh U3MEHEHHUS! OCHOBHBIX
XapaKTePUCTUK aTOMOB 3J1eMeHTOB /JIek/

3.2

[Tepuoanueckuii 3aK0H, TEPHOINIECKAsT 1 1,5 .6
CHCTEMa XUMHUYECKHX DJIEMEHTOB.
[leproMuHOCTH U3MEHEHUS! OCHOBHBIX
XapaKTepUCTUK aTOMOB 3J1eMeHTOB /JIab/

3.3

[epuomuueckuii 3ak0H, IEpUOUYECKAS 1 12 OIIK-1 6
CHCTEMa XHMHYECKHX HJIEMEHTOB.

IeprogU4HOCTb U3MEHEHHUSI OCHOBHBIX
XapaKTepUCTHK aTOMOB 351eMeHTOB /Cp/




Pazgen 4. Xumnueckasi (KoBajleHTHas,
HOHHAs1, MeTAINYeCKasi) CBSI3b U
cTpoeHHe MOJIeKYJI. MeKMOoJIeKyIsIpHbIe
B3aumMo/eiictBusi. Bonopoanas cBs3pb

n.6

4.1

Xummaeckas cBa3b /JIex/

0,25

OIIK-1

m.6

4.2

Xumuueckas (KOBaJICHTHas, HOHHAS,
METaJUIM9ECKasi) CBS3b U CTPOCHHUE
MoJIeKy1. MeXMOJIeKyISIpHBIC
B3anmoieiicTeus. BomopoaHas cBs3sb. /J1ab/

15

OIIK-1

1.6

4.3

Xumuueckas (KOBaJICHTHas, HOHHAS,
METaJUIM9ECKasi) CBS3b U CTPOCHHUE
MoJIeKy1. MeXMOJICeKYISIpHBIC
B3aumoieiicTeus. Bogoponnast cszb. /Cp/

12

OIIK-1

1.6

Pa3znen 5. OcHOBBI XUMHYECKOI
TepMOJAMHAMHUKH.

n.6

5.1

OCHOBBI XUMHUYECKOH TEPMOTMHAMHKH.
DHepreTrka PU3NKO ~XUMHIECKUX
npoueccoB. 3akoH ['ecca. Dneprus ['nb6cea .
VcnoBust npoTekaHust GU3KKO -
XMMHUYECKUX npoueccos. /JIek/

0,25

OIIK-1

n.6

5.2

OCHOBBI XUMHUYECKOH TEPMOIMHAMHKH.
DHepreTrka PU3NKO ~XUMHIECKUX
npoueccoB. 3akoH ['ecca. Dneprus ['nb6cea .
VcnoBust npoTekaHust GU3KKO -
XMMHYECKUX TpoueccoB. /J1ab/

15

OIIK-1

n.6

5.3

OCHOBBI XUMHYECKOH TEPMOTHHAMHKH.
OHepreTuka GU3UKO ~-XUMHUECKUX
nporieccoB. 3akoH ['ecca. Dneprus 'ndb6ea .
YcnoBust npoTekanust GU3HUKO -
XHUMHYECKUX mporieccos. /Cp/

12

OIIK-1

n.6

Pa3nen 6. MexaHH3M H CKOPOCTh
XMMHYECKHX peaKiuii.

n.6

6.1

MexaHu3M U CKOPOCTb XMMUYECKUX
peakuuii. ['OMOTeHHBII U reTepOreHHbII
kaTanu3. Katamu3atopbl 1 HHTUOUTOPBHL.
Xumuueckoe paBHoBecue. PaBHoBecue B
reTeporeHHbIX cucremax /JIex/

0,25

OIIK-1

n.6

6.2

MexaHU3M U CKOPOCTh XMMHUYECKUX
peaxuuii. 'oMOreHHBbII U reTepOoreHHbIH
katanu3. KaranuzaTtopsl 1 ”HTHOUTOPBHI.
XuMuueckoe paBHOBecue. PaBHoBecHe B
reTeporeHHbIX cuctemax /J1ad/

15

OIIK-1

n.6

6.3

MexaHU3M U CKOPOCTh XMMHUYECKUX
peaxuuii. 'oMOreHHBII U reTepOoreHHbIH
katanu3. KaranuzaTtopsl 1 ”HTHOUTOPBHI.
XuMuueckoe paBHOBecue. PaBHoBecHe B
reTeporeHHbIx cucremax /Cp/

12

OIIK-1

n.6

Pazgen 7. PactBopsl

.6

7.1

CriocoObl BbIpa)keHHs COCTaBa PacTBOPOB.
PactBops! a51ekTpoUTOB U
HE3JIEKTPOJIMTOB, UX CBOMCTBA.
DNeKTPOIUTHIECKAS TUCCOLMALIHS.
MonHoe npousBeieHHe BObI, 10Ka3aTeb
(pH). I'mpaponus coneii. /Jlex/

0,25

OIIK-1

7.2

Crioco0bI BEIpQKEHHUSI COCTaBa PACTBOPOB.
PacTBOpHI 2MEKTPOIUTOB U
HEDJICKTPOJINTOB, HX CBOWCTBA.
DJNEKTPOIUTHICCKAS TUCCOLHAIIHS.

15

OIIK-1

.6




HonHoe npou3BeieHUe BOJIbL, IOKa3aTelb
(pH). I'maponus coneid. /J1ab/

7.3 CriocoObl BBIpaXKE€HHSI COCTaBa PacTBOPOB. 1 12 OIlK-1 n.6
PacTBOpHI 2MEKTPOIUTOB U
HEDJICKTPOJIUTOB, HX CBOWCTBA.
DNEKTPOIUTHICCKAS TUCCOIHAIIHS.
HoHHOE TPOU3BEACHUE BOMIBI, [TOKA3ATEIb
(pH). I'mpponus coneid. /Cp/

Paznen 8. DaekTpoxumMuyeckune
npoueccol. Koppo3us u 3ammra
MeTAJLIJIOB

8.1 XUMHYECKHE UCTOUYHHKH TOKA. DJIEKTPOJIU3. 1 0,25 OIIK-1 n.6
XUMHUUECKast ¥ DIICKTPOXUMUIECKAS
KOPpO3Hs ¥ 3aliuTa MeTayuioB /JIex/

8.2 XUMHYECKHE UCTOUYHHKH TOKA. DJIEKTPOJIU3. 1 1,5 OIIK-1 n.6
XUMHUUECKast ¥ DIIEKTPOXUMUIECKAS
KOppO3Hs H 3aliura MetaiuioB /J1ab/

8.3 XUMHYECKHE UCTOYHUKH TOKA. DJIEKTPOJIU3. 1 10 OIIK-1 .6
XuMmuueckast v JICKTPOXHUMHUIECKas
KOppo3us U 3amura MeTasos /Cp/

Paznen 9. Dk3ameH 1 OIIK-1 n.6
Hrorosasi KoHTpOJIbHAs padoTa 1 27 OIlK-1 m.6
9.1 /Dx3amen/ 1 9 OIIK-1 0.6

5. ®OHJ1 OHEHOYHbIX CPEJICTB

5.1. KontposbHbie BONPOCHI M 3a1aHHSA

3amanue I OLEeHKH MCXOIHOTO YPOBHS (BXOJIHOM KOHTPOJB) 3HAHUH (0Opa3zerr)
1. K xakuM ki1accaM HEOpraHUYECKUX COSJIMHEHUH (OKCHI, TEPOKCH, KUCIIOTa, OCHOBaHHE, aM(OTEPHBII TMIPOKCH]I, COJIb)
oTHOCcATCS ykazaHHbIe BemtecTBa: Sr(OH)2, CuO, CH3COOH, Na2HPO4?
J11st KUCTIOTBI YKaXKUTE OCHOBHOCTB, JUISl OCHOBAHHS — KHCJIOTHOCTb;
IUTSL OKCHIAa YKKUTE €r0 XapakTep: OCHOBHBIN, KUCIOTHBIH, aM(OTEPHBIN, Hecoeo0pa3yonIni;
JUISL COJIA YKaXKHUTE €€ THII: CpeHsis (HOpMallbHas), KUCIasi, OCHOBHAsI, ABOIHAs, KOMIUIEKCHASL.
2. K xakum nepuonty, Tpynie u noarpyiie nepuoauueckoi cucremsl J[.M1. MenzneneeBa oTHOCATCS IEMEHTBI KPEMHUH U XJ10p ?
CocTaBbTe IEKTPOHHBIE (POPMYIIBI aTOMOB KPEMHHUS U XJI0pa B OCHOBHOM COCTOSIHUM U YKaxuTe, Kakue crenenu okucienus (C.0.)
MOTYT MPOSABIIATH 3TU aTOMBbI ?
3. M3o6pasute rpaduyeckue hopmyisl cieayronumx Bemects: H3PO4 u  SiO2.
4. CocraBbTe ypaBHEHUS JIEKTPOIUTHUECKON JUCCOLHUALNN CIIEYIOLINX BEIECTB:
5. Fe(OH)2, H2SO3, KHCO3, CaCl2.
6. CocraBbTe MOJIEKYJIIPHbIE U HOHHO-MOJICKYJISIPHbIE YPAaBHEHUS CIICAYIOIINX PEaKLIUii:
CaCI2 + Na2C0O3—
Na2CO3 + HCIl —
KCI + NaOH —
7. Uemy paBHA CTEIIeHb OKUCIICHUS aTOMOB Bojopozaa u cepsl B CaH2 u  Na2SO3 ?
8. HanuuinTe 351eKTpOHHBIC ypaBHEHUS MTPEICTABICHHBIX MTPOIIECCOB U YKAXKHUTE, KAKHAE M3 HUX SBJISIFOTCS MPOLIECCAMHU OKUCIICHHS, a
KaKHe — BOCCTAHOBIICHUS ?
12 - 2I+5
Si+4 + 4e— —
Al0 — Al3+
Temaruka nabopatopHbIX paboT
1. Onpenenenne SKBUBAIEHTHON MacChl IUHKA.
KonTtpomnbHbie Bonpocs!:
* JlaTp ornpeneneHne 3KBUBAJICHTA, (PaKTOpa SKBUBAJICHTHOCTH, MOJISIPHON MacChl SKBHUBAJICHTA.
* Kak paccuuMThIBalOTCS MOJISIPHBIC MAacChl SKBUBAJICHTOB XUMUYECKHUX JIIEMEHTOB?
» Kak paccuuThIBatOTCSl MOJIIPHBIE MacChl SKBUBAJICHTOB CJIOKHBIX COEIMHEHUI?
* Hanmcath BbIpakeHUE 3aKOHA SKBUBA/ICHTOB.
* Uro Takoe SKBUBAJICHTHBIN 00beM?
» Haniucats ypaBHenune Knaitnepona-Menzaeneesa.
» Kakue ycinoBust Ha3pIBatOTCSt HOPMaJIbHBIMU?
2. OKUCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKLIUU
KoHTposnbHbIe BOPOCH:
* YT0 Takoe OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE peakiun? Yem 00yCIOBIeHO N3MEHEHHE CTETIIeHeH OKUCIICHUS B XO/E
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKIii?
+ Kak Ha3pIBaeTcs: a) MpoLece OTIAYH MIEKTPOHOB, 0) MPoLecc NPUCOSUHEHNUS HIEKTPOHOB? Kak M3MEHSIOTCS CTENIEHH OKHCIICHHS
aTOMOB B 3THX Hpoleccax?
« Kak Ha3pIBaloTCs YacTUIB! (ATOMBI, MOJIEKYJIbI, HOHBI), KOTOPBIE: @) OTAAIOT MJIEKTPOHBI, 0) MPUCOSTUHSIOT HIIEKTPOHBI?




« Kakue BelecTBa MOTYT BBICTYIIATh B POJIM: &) TOJILKO OKHCIIHUTENEH, 0) TOIBKO BoccTaHOBUTENeH? Kakue BelecTBa MOTYT MPOSIBIIATH
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHYIO IBOMCTBEHHOCTH? IIpuBeiuTe npumepsl.

* [IpuBenuTe GOpPMYIIbI U HA3BAHUS: a) BAKHECUIIIMX BEIIECTB-OKUCIUTENCH, 0) BAKHEHIIINX BEIIECTB-BOCCTAHOBHUTEIICH.

* Kimaccuukanusi OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.

3. CKOpOCTh XUMUYECKUX PEAKINA U XUMUIECKOE PaBHOBECHE

KoHTpoJbHBIE BOIPOCHI:

* CocTaBbTe MOJIEKYISIPHOE U HOHHO-MOJIEKYIISIPHOE YPaBHEHHS PEaKIUHU HEUTpaI3any, B KOTOPOi 00pa3yeTcs CoJb:

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

Hanummre MoneKyIsipHOE ¥ HOHHO-MOJISKYJIIPHOE YPaBHEHUS THAPOIN3a TAaHHON COJIH.

+ Ilo naHHOMY HOHHOMY YPaBHEHHIO PEaKIIMH COCTAaBbTE COOTBETCTBYIOIICE MOJIEKYIIPHOE ypaBHEHHE:

1). Ca2+ + CO32- = CaCO3 2). Pb2+ + SO42- = PbSO4 3). Hg2+ + 21- = Hgl2

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

* Onpenenure BO3MOKHOCTb CAMOIPON3BOIBHOTO ITPOTEKAHUS PEAKIIHH:

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

3). FeCI2 + 2 NH4OH = Fe(OH)2 + 2 NH4CI 4). Hgl2 + 2 KI = K2[Hgl4]

5). Pb(OH)2+Na2C0O3=PhCO3+ 2NaOH

5. l'unponus coneit

KoHTpoIbHBIE BOIPOCH:

+ CocTaBbTE HOHHO-MOJICKYIISIPHOE ¥ MOJICKYJISIPHOE YPaBHEHHsI COBMECTHOTO THIPOJIH3a, IPOUCKOJIIET0 IPH CMEIIIMBaHIH
pactBopoB K2S u CrClI3. Kaxxmas U3 B3ATBIX COJIEH THAPOIU3YETCS HEOOPATHMO 10 KOHIIA ¢ 00pa3oBaHUEM COOTBETCTBYIOMINX
OCHOBAHHMS U KHCIIOTBL.

* K pactBopy FeCl3 nobasmnu cienyrormue Bemectsa: a) HCI; 6) KOH; 8) ZnCl2; r) Na2CO3. B kakux ciydasx THAPOIN3 XJIOPHIa
xenesa (1) yennures? Iouemy? CocTaBbTe HOHHO-MOJIEKYJISIPHBIC YPaBHEHHS THAPOJIH3a COOTBETCTBYIOLIUX COJICH.

* Kakue u3 coneit Al2(SO4)3, K2S, Pb(NO3)2, KCI moasepratorcst ruaponu3y? CocTaBbTe HOHHO-MOJEKYIIAPHBIE W MOJEKYIIAPHBIE
yYpaBHEHHUS THPOJIM3a COOTBETCTBYIOMUX coneil. Kakoe 3Hauenue pH (> 7<) uMer0T pacTBOPBI ITUX COJICH?

* IIpu cmenmBanuu pactBopoB FECI3 u Na2CO3 kaxmaas U3 B3STHIX COJIEH THAPOIU3YETC HEOOpAaTHMO JI0 KOHIIA ¢ 00pa30BaHHEM
COOTBETCTBYIOILIMX OCHOBAHUS M KHCIIOTHI. BBIpasuTe 3TOT COBMECTHBIIN I'MAPOJIM3 HOHHO-MOJIEKYIISIPHBIM H MOJICKYJISIPHBIM
YpaBHEHHUSMH.

* K pactBopy Na2CO3 nobasunu crienyromiue Beniectsa: a) HCI; 6) NaOH; B) (NO3)2; r) K2S. B kakux ciaydasx ruapoiu3 kapooHata
Hatpus yeunutcs? [Touemy? CoctaBbTe HOHHO-MOJIEKYIISIPHBIE YPaBHEHUS THAPOJIN3a COOTBETCTBYIOIINUX COJIEH.

+ Kaxkoe 3nauenune pH (> 7 <) umerot pactBopsl coneit Na2S, A1CI3, NiSO4? CocTaBbTe HOHHO-MOJICKYJIIPHBIEC H MOJICKYJIAPHBIC
YpaBHEHHS THAPOJIN3a ITUX COJNEH.

» CocTaBbTe HOHHO-MOJIEKYJISIPHBIC U MOJIEKYJSIpHBIe ypaBHeHuUs ruaposu3a coneit Ph(NO3)2, Na2CO3, Fe2(SO4)3. Kakoe
3HaueHnepH (> 7 <) IMeI0T pacTBOPHI ITUX CONEH?

6. Koppo3us meramion

KoHTpobHBIE BOIIPOCH:

* Yro Takoe KOppo3usi METAIUIOB?

* Uro 001Iero MKy MPOIECCaMU, MPOTEKAIOIIMMH IPH IEKTPOXHUMHUUECKOH KOPPO3UH, U IPOLIECCAMH B FaJIbBaHMIECKOM dieMeHTe?
» Kakue okuciuTeNy yaie BCero SBISIOTCS NPHYNHOM AIIEKTPOXUMHUYECKON Koppo3un? HanummTe ypaBHEHHUS s IPOLIECCOB
BOJIOPOIHOM U KHCIIOPOTHON NETIOSIPH3ALIIH.

» OnuuIMTe NpoLecc KOPPO3UH OLMHKOBAHHOTO XKee3a BO BIAXKHOH aTMocdepe, IeI0OCTHOCT MOKPBITHS HapyIIeHa.

» OnuImuTe NpoIecc KOPPO3UH HUKEIMPOBAHHOTO JKelle3a B HEUTPaIbHOU cpelie TIPH CBOOOTHOM JOCTYIIE KHCJIOPOAa ( IIeIT0CTHOCTh
MIOKPBITUS HapylIeHa).

* [Tokaxxute, OyaeT M MPOTEKATH MTPOLIECC KOPPO3UU MU B KUCIIOH Cpe/ie M B HEHTpaIbHOI BOIHOI cpesie mpu cBOOOIHOM J0CTyIE
BO3/yXa.

* Yro mpowusoiiner, eciu xeae3o 3aMeHUTh cepedpom? byner i cepebpo ycToUMBO K aTMOC(HEPHOI KOPPO3HUH B KUCIIOH,
HEWTpaJIbHOM U 1eI0uHO cpenax?

» OnuuIMTe KOPPO3MIO LIHHKA B pa30aBICHHOI CEPHOI KUCIIOTE, €CIU TOBEPXHOCTh [IMHKA MMOKPHITA HUKeIeM. KOHTaKT ¢ KakuMm
METaJIOM - MEJIBIO MIIM HUKeJeM - OoJiee oraceH Jisl IUHKA?

* [IpeyIoXUTe METOABI 3ALIUTHI JKeJie3a OT KOPPO3HHU B HEHTPAIBHOM Cpe/ie P CBOOOTHOM JTOCTYIIC BO3AYXA.

* Kakoii (kakue) U3 HIKe MMPUBEICHHBIX METAJUIOB MOXKHO HCIIOJIb30BaTh B KAYECTBE KATOJHOTO 3aIIUTHOTO MOKPBITHS 11 XKeJe3a: a)
HUKeTb, 0) KagMuii, B) cepedpo, I') IUHK?

* [TogbepuTe MPOTEKTOP AJIsI OMMHKOBAHHOTO JKeNe3a U OMHIINTE MPOLEecC KOPPO3UH B KACIION cpelie B MPUCYTCTBHH IPOTEKTOPA.

* [ToxGepuTe IPOTEKTOP IS JTY’KSHOT'O JKeJie3a M OIHUIIHNTE HPOLIECC KOPPO3KH B KUCIIOI Cpeie B MPUCYTCTBHHU MIPOTEKTOPA.

* [IpemoxuTe METO 3AIUTHI ATFOMUAHHS OT KOPPO3HHX B LIEIOYHOI cpere.

* OnuImuTe NPOLECCH, MPOTEKAIOUINE IIPU KOPPO3UH JIATYHH (CIUIaB MEIH C IUHKOM); a) B KUCIIOHN cpezie; 0) B HeHTpanbHOU cpene

5.2. TemMbl NHCBMEHHBIX PadoT

Temsbl KOHTPOJIBHBIX p3.6OT U THUIIOBBIC TECThI

Kontponbnas pabota Ne 1

Tema 1.

OCHOBHBIE ITOHATUS XUMHH; CTEXHOMETPUYECKHE U ra30Bble 3aKOHbI. CBOICTBA KJIACCOB HEOPIaHUUECKUX COSIMHEHUH. DKBUBAJICHT
3JIEMEHTA, IPOCTOT0, CIIOKHOTO BelecTBa. DOpMyIIBI AT pacueTa MOJISIPHBIX MacC YKBHBAJICHTOB.

OCHOBBI aHATTUTUYECKON XMMHUH.

XuMust ONOTEHHBIX YJIEMEHTOB U 3aTPSI3HEHNS OKPY)KaIOIIeH cpenbl. XUMUS 3JIEMEHTOB OPraHOT€HOB. XUMHS HOHOB METAJUIOB JKU3HU
U MX pOJIb B PACTUTEIBHOM U JKUBOTHOM MHpE. XUMHS U SKOJIOTHSL.

Tewma 2. Ctpoenne aroma, KBaHTOBasi MOJIETIb aTOMa: COOTHOIIIEHUE HeonpeaenéHHocTel, ypasuenue Lllpennnrepa, KBaHTOBBIE UHCTA.
CtpoeHre MHOTO3JIEKTPOHHBIX aTOMOB.

OKHCIUTENHHO-BOCCTAHOBUTENILHBIE PEAKIIMH, IPOTHO3 HANIPABJICHHS MX MTPOTEKaHUs BAXKHEHIIINE OKUCIUTEIN U BOCCTAHOBUTEIH;

METOJI SIEKTPOHHOTO OanaHca ypaBHEHHUS XUMHUIECKUX PEAKIHH.




Tema 3.

[Iepnonnueckuii 3akoH U nepruoguueckas cucrema aneMeHToB J|.1. Menneneesa. [Ipunnun [1aynu, npasuno XyHaa, DpUHIAI
MHHUMYMa 3HepTuH, npasuna KiieukoBckoro. 3aKOHOMEPHOCTH M3MEHEHHSI XHMHYECKUX CBOMCTB JIEMEHTOB U HX COSIMHEHHH.
Paguyc aToma, sHEprus HOHU3ALUH, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEILHOCTh aToMa. KHCIIOTHO-OCHOBHBIE CBOMCTBA
XMMUYECKUX COEMHEHHH. MeTalllbl 1 HeMeTaJUIbl.

Tema 4.

XUMHUUECKas CBS3b: TUIIBI XUMUYECKOH CBS3M (KOBaJICHTHAsI, HOHHAS, METAIIIMIECKast), MEXKMOJIEKYJISIPHOE B3aHMOIEHCTBIE
(BomoposHas cBsI3b); aTOMHAs, HIOHHAsS, METAJUIMYECKas, MOJIEKYJIsIpHasi KpUCTaIMueckie pemérku. CTpoeHre 1 CBOWCTBA
KOMIUTEKCHBIX COEANHEHHH.

Tecr (oOpa3zew)

1. ®akTop 3KBHBAJICHTHOCTH aToMa Mn B okcuae Mapranua(lV) paseH ....

1) 2 3 41

2. CyMMa CTEXHOMETPHUIECKHX KOI(DDHUIIMEHTOB B ypaBHEHHH OKHUCITUTENBLHO-BOCcTaHOBHTENbHOM peakinu CU + HNO3 = Cu(NO3) 2
+ NO + H20 pasHa... .

1)132) 83)144)20

3. B pe3ynbTaTe OKUCIUTENBHO-BOCCTAHOBUTENBHOM peakimu Mex 1y HNO2 u H2S MOXHO MONTYYHTS ... .

1) NO2) NO23) NO u NO24) HNO3

4. OcuOBHbIE CBOMCTBA MPOSBISET. .. .1)Zn0 2) Fe203 3)Al203 4) Na20

KonTponsuaas Ne 2

Tema 5.

Xumudeckast TePMOTUHAMHKA M KHHETHKA: BHYTPEHHSISI SJHEPT U, SHTAJBIN, SHEPreTHKa XUMHIECKUX TIPOIIeCCOB, 3aKoH ['ecca,
ciencTBUs, BHYTpeHHsIs SHEPTHsl, SHTAIBIIHS, SHTpONHs, 3Heprust [ n60ca, HanpaBieHHEe XUMUYECKUX TPOLIECCOB.

Tema 6.

CKOpOCTh XMMHUYECKUX PEaKIMH U crIocoObI € peryaupoBaHus. 3aKOH JeHCTBYIOLINX Macc, npaBuwio Bant-I'opda. Xumuueckoe u
(a3oBoe paBHOBecue, npuin Jle [latenbe.

Tema 7.

JucnepcHble cucTeMbl. PacTBOpHI: crioCcOOBI BEIpaXXeHHS KOHIICHTPauy (MaccoBasi © MOJIbHAS OIS, MOJISIPHOCTD. HOPMAJIbHOCTD,
MOJIBIITBHOCTB ). DJIEKTPOIIHUTHI, HEIJIEKTPOIUTHI U 3akoH Payms, cienctus. Kunenue u 3amep3anne pactBopoB. Peakiinu u paBHOBeCHs
B pacTBOpax 3JeKTPOUTOB. [ maponus coneid. Jlucconuanus Boabl, HOHHOE NPOU3BEACHUE BOBI, BOJIOPOHBIN U THIPOKCUIILHBIN
MOKa3aTeN! CPeIbl.

Tema 8.

OKHCIHTENHHO-BOCCTAHOBUTENFHBIE CBOMCTBA BEILIECTB: MPOTHO3. DIEKTPOXMMHUUECKHE CUCTEMBI. [ albBaHNYECKHE 3JIEMEHTHI,
xuMudeckue uctouHuku Toka (XUT), anexkrpoasmwkymas cuia (3C) aeMeHTOB. DJIEKTPOJIN3 PacIuiaBOB U pacCTBOPOB
AJIEKTPOIUTOB. 3aKOHBI 3JIeKTpo3a. Koppo3us MeTauioB M CIIOCOOBI 3aIUTHI OT KOPPO3HH.

Tecr (oOpa3zerr)

1. KonruecTBO TEI0ThI, HEOOX0AUMOE TS pa3iiokeHust 6 Mok okcuaa cepsl (V1) mo ypasHenuto peaxiuu 2S03 (r) = 2SO2 (1) + 02
(r); (AH =197 xIx), paBro ... k/Ix. 1)32,82) 5913)65,74) 1182

2. 3nak AGO peakmmii:  PbO2 (x) + Pb (k) = 2PbO (k), AGO0<O0; SnO2 (k) + Sn (x) =2Sn0 (x), AG0>0

ITOKa3bIBAET, YTO JJIsi aTOMOB CBUHIIA M 0JIOBA 00JI€€ XapaKTEPHBIMU SIBIISTIOTCS COOTBETCTBEHHO CTETICHH OKHCIICHUS ... .

D+4 u +22) 42 u +43)+4 u +44)+2 u +2

3. Bripaskenue 11 ckopoctu npsiMoit peakiuu 2A (1) + 2B (TB) 2AB cornacHO ¢ 3aKOHY JEHCTBYIOIIMX MacC UMEET BU] ... .

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

4. IloBbllIeHNIE JAaBJICHUA BBI3BIBACT CMCIICHUEC XUMHWYCCKOI'O paBHOBECH BIIPABO B CUCTEMC ... .

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(r) 2HI
()

5.3. ®oH/1 OLICHOYHBIX CPEICTB

OCHOBHBbIE BOIPOCHI M 33/IaHHs1, BRIHOCHMBIE 1JIs1 oLieHKH chopmupoBanHocTr koMrereniun OITK-1, cnenyromniue:
Brok A (OIIK-1.1)

1. CUMBOJ 3JIeMEHTa MPOTAKTHHUH — 3TO: 1) Pa 2) Pm 3) Pr 4) Pt

2. BemecTBo, MoJieKyJia KOTOPOT'O COCTOUT U3 YETBIPEX aTOMOB, - 3TO:

1) cepoBoopo 2) TeTpaxJiopul yriepona 3) aMmMuax 4) 6pomben3o

3. HanOosb1uei OTHOCHTEIBHOI MONIEKYISIpHON Maccoit oomagaer: 1) In2S3 2) B2S3 3) Gaz2s3 4) AI2S3

4. Macca (B rpammax) 0,2 MOJIb THIPOKCH/A KaJIUs PaBHA. ...

5. KonmuectBo BemecTBa (MOJIb) OPLMHU OKCHIA HATpUs, conepxkaiieit 6,02%1023 atoMoB HaTpusi, COCTABUT:

6. ATOMY 2JIEMEHTa BaHAUi COOTBETCTBYET 3JIEKTPOHHAS KOH(UTYpaIIHs:

1) 1s22522p63s23p63d34s2 2) 1s22s22p63s23p64524p3 3) 1522522p63s23p64d5 4) 1s22s22p63s23p5
7. CTerieHb OKHCIIEHHS a30Ta yBenmuurBaeTcs B psiay: 1 )NH3, NO, HNO3 2)NO, NO2, NH3 3)NH3, HNO3, NO2 4 KNO3, KNO2, NO2
8. Maccosas nosnst meau (B %) B 20 T. cMecH ¢ IMHKOM, eciu pu 06paboTtke cmecu n3dbitkom HCI cobparo 4,2 1 rasza mpu H.y....
9. Must monekyssipaoro ypasaerus KBr + H2S04 + K2Cr207 = Br2 + Cr2(S04)3 + H20 + K2S04 cymma ko3¢ duiieHToB paBHa:
10. Xwumwus — 3T0...

11. Vkaxure ko3pdunuent nepen Gopmynoit K2CO3 B ypaBHEHNUH OKUCITUTEIFHO-BOCCTAHOBUTEIBHON PEaKIHH:

K2CO3 + 02 + Cr203 — CO2 + K2CrO4

12. KonugecTBo TemnoTsl (k/[x), nornomaemoe npu pasnoxenuu 0,5 Monb okcuaa yriaepoga (1V) no ypasaenuto peakuunCO?2 (1)
=C (1) + 02 (r)—393,4 x/[x, pasuo... 1)98,352) 196,7 3) 786,84) 8,96

13. DHTpONMs YBEIUYUBACTCS B IPOLIECCE ...




1) 3amep3anust Bozbl 2) pactBopeHus coiu B Boje 3) 3H2 (r) + N2 (r) = 2NH3 (r) 4) 2CO (r) + 02 (r) = 2CO2 (1)

14. Heo0Xx0AMMBIM YCIIOBHEM BO3MOXKHOCTH OCYILIECTBIICHUS XUMHUECKON PEaKIMH SBISCTCS ... 1) yBEeIMYCHUE SHTATBIIUN 2)
YBEJIMYEHHE SHTPONMU 3) YMEHBIIICHHE U300apHO-N30TEPMHUYECKOTO MOTEHIINANa4) YBEINUeHNEe H300apHO-U30TEPMHYECKOTO
MIOTeHIHAaNa

15. YBenuveHne CKOPOCTH XUMUYECKOHN PeaKIiy MPH BBEICHUH B CUCTEMY KaTalli3aTopa OOBsACHACTCS ... 1) yMEHbIICHUEM SHEPTUH
aKTUBAIMK 2) YBEJIHUUYCHHEM CpPEIHEH KMHETHYECKOH SHEPTHU MOJIEKYJI3) BO3pacTaHHEM YHCIIa CTOJIKHOBCHUH MolieKyn  4)
POCTOM YHCIIa AKTHUBHBIX MOJICKYIT

16. Ecnu mpu HEM3MEHHOM TeMIiepaType AaBlIeHHE B CHCTEME YMEHBIIIHUTH B 2 pa3a, TO CKOPOCTh MPSIMON peakun

2502 (r)+ 02 (r) — 2SO3 (r) 1) yBemmuurcs B 2 pa3a 2) yMEHBIIUTCS B 2 pa3a 3) yMEHbIIHUTCS B 6 pa3 4) yMEHBIIUTCSA B 8 pa3
17. IloBplIeHre TeMIepaTypbl CMECTHT XUMUYECKOE PAaBHOBECHE BIIPABO B CHCTEME ...

1) 2S02 (r) + 02 (r) — 2S03 (r); AH=-198 xJIx 2)N2 (r)+3H2 (r) — 2NH3 (r); AH=-92 x/lx

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

18. He mpoBOJIST 3IEKTPUUECKHH TOK ... 1) BOIHBIE pPACTBOPHI CEPHOI M YKCYCHON KHCIIOT2) BOAHBIE PACTBOPHI CYNb(aTa KalblHs 1
THIPOKCHJIA HATPUSL  3) alleTOH M KpaxMallbHbIH KieiicTep4) OEH30J U XJIOPOBOIOPOIHAS KUCIIOTA

19. KoHcTaHTa 3JIEKTPOIUTUYECKOH JUCCOLMAIMH CIa00T0 JIEKTPOJIUTA 3aBUCHT OT... 1) KOHIEHTpauuu2) Temneparypsl  3)
MIPUPOJIBI IITEKTPOIUTA

20. IIpu cocTaBieHUU MOJIEKYJIIPHOTO YPaBHEHUS, KOTOPOMY OTBEYaeT HOHHO-MOJIEKYJIIPHOE ypaBHEHHE

Cu2+ + 20H- = Cu(OH)2, He06X0IiMMO UCITOIB30BaTh apy HOHOB ... 1) Cl—u Zn2+ 2) CO32— u Na+ 3) S2— u Na+ 4) Cl- u Ba2+
21. Bomopoausiii iokasarens pH pactBopa, comepakarero 10—5 mons/n nonos OH—, pasen...1) 10-52) 5 3)10-94) 9

22. lenouHoli pacTBOp 0Opasyercs mpu pactBopeHuu B Boje ... 1) KNO2 2) Cu(NO3)2 3) NH4CI 4) Ca(NO3)2

23. JIns 3oms Agl, monyuennoro no peakuuu: AGNO3 (u36.) + KI — Agl + KNO3, HannyummM KoaryJIupyromuM IeicTBUeM Oyaer
obmagath woH ... 1) Cl-  2) SO42- 3) PO43-4) ClO4-

braok B (OIIK-1.2)

1. TTo Tepmoxumudeckomy ypaBaenuto 2A1203 (1) + 6SO2 (1) + 302 (r) = 2A12(S04)3 (1), AH = -1750 x[Ix (=-1675; =-297)
paccuuTaiTe CTaHIAPTHYIO SHTAJBIIHIO 00Pa30BaHMUs MIPOIYKTA.

2. ITpu HexkoTopoit Temneparype B romorenHoi cucteme 4NH3 + 302—2N2 + 6H20 paBHoBecublie konuenTpauu NH3, O2 u H20
cocraBuiu cooTBeTcTBeHHO 0,14; 1,21 u 0,48 moutb/n. PaccunTaiiTe KOHCTaHTY PaBHOBECHSI.

3. Macca (1) kpuctammoruapara CaCl2 « 6H20, tpebyemast asst mpurotosienust 355 r 2,5 % pacTBopa XJIopuaa Kaiblys, paBHa ...

4. Yemy paBHA KpHOCKOITMYIECKAs TOCTOSTHHASL, €CITU ITpH pacTBopeHuu 2,8 T Bemectsa B 100 T pacTBopHTEIsI TEMIIEpaTypa MOHU3HIACH
Ha 1,4 0C. MomsipHast Macca HeaJeKTpoaura 76 r/mous. 3,8

5. CocraBbTe MONEKYIISIPHOE, HOHHO-MOJIEKYJISIPHOE M HOHHO-COKpAIIEHHOE YPaBHEHNE PEAKIIH MEX Iy HUTPATOM KaJbLUs U
KapOOHATOM KaJusl.

brok C (OIIK-6.3)

1. CTO‘{HI)IC BOJBI HCKOTOPOI'O IMMPOMBILIJICHHOTO NPEANPUATHSA COACPIKAT COJIHU TSKEIJIbIX METAJJIOB, HECOPraHUYCCKUE KUCJIOTHI,
MOBEPXHOCTHO-aKTHBHBIE BemecTBa (IIAB) u npyrue 3arps3HUTENN OKpYKaromei cpensl. OHH B BHIE B3BECH ITOCTYNAIOT HA
OYUCTHBIC COOPYKCHUA. B Mpouecce X OYUCTKU MPOUCXOAAT MMPOLECCChI HCﬁTpaﬂH?;aLIPIH, KOaryJsiuouu, OCaXx1CHUs, (bnanpauym u
W3BJICYEHHS BEIIECTB, KOTOPBIE MOTYT OBITh PEATM30BaHbI HIIH HCII0JIb30BAaHBI TOBTOPHO. Hanbonee TeXHOIOTHYHBIM U 3 (PEKTHBHBIM
CIOCOOOM BBIICJICHUSI METAJIOB U3 PACTBOPOB SIBIISETCS AJIeKTpoin3. Eciu ronosoii o6beM ounimaemoii Boast paseH 1000 M3, a
coaeprkanue B HeM noHOB CO+2 coctaBiuseT 16,3 Mr/nmm3, To BpeMst, HEOOX0AUMOE JUTS BBIIENICHUS BCETO KOOAIIbTa AIEKTPOIU30M IIPH
cuie Toka 17,96 A u Beixoze o Toky 90 %, cocraBut _cyTtok. (OTBeT MPUBECTH ¢ TOYHOCTHIO 0 1ensix; Ar(Co) = 59; F = 96500
Kn/momns.)

2. IIpoMBlILIEHHOE TOy4eHHE HEKOTOPBIX MIPOCTHIX BELECTB (META/LUIOB, BOAOPOAA U AP.) OCHOBAHO HA OKHCIUTEILHO-
BOCCTaHOBHUTENBHBIX PEAKIHUIX HX OKCHJIOB C YTIIEPOJIOM, B KOTOPBIX YIIIEPO/I SIBISETCS H PEareHTOM-BOCCTAaHOBHTEINEM,
PEareHTOM-HCTOYHUKOM TEIIOBOM SHEepru. [Ipyrue MeToAsl UX MOIyUeHHUS U JabHENIIee UCTIONb30BaHNE 00pa3yIOIUXCs
MIPOJIYKTOB ONPENEISIOTCS X (PU3MISCKUMHU, XHMHYECKUMH CBOMCTBAMH 1 YCIIOBUSIMH NPOBENCHUS peakiuid. B mpomecce
MONTy4eHHs KOOAJIbTa B IPOMBIIUICHHOCTH BO3MOYKHO HCIIOJIb30BAHHE PEakny yriisi ¢ okcuaom kobansra(ll)

C+Co0O=Co+CO Termuora, HeOOXOAUMAS JUTS OCYLIECTBICHUS IpoIecca, oOecieunBaeTCs ropeHreM yriepoaa. Ecim sHransnun
obpazoBanus okcuaa kobanbrta (1), yrapaoro u yriekucioro ra3zos paBbl: —249, —101 1 —396 k/Ik/M0JIb COOTBETCTBEHHO, TO JJISI
nosydenust 600 kr koGaybTa noTpedyeTcs kr yraepopa.(Ilorepsmu yriiepoaa Ha moOOYHBIE MPOIIECCHI TPEeHEOpeyb; OTBET
MPUBECTH C TOYHOCTBIO 210 1enoro 3Hadenus; Ar(Co) = 59.)

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

Kontposnsnast padora (OITK-1)
BeinosseHne 1 ot4yer 1o sadopatopHeiM padoram (OIIK-1)
Dk3ameH, TectupoBanue (OITK-1)

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

6.1. PekoMeHyemMas JJuTepaTypa




6.1.1 Ienbdman, M. . Xumus : yueonuk / M. U. Tenvpman, B. I1. FOctparos. — 4-e u3n. — Cankr-IletepOypr : JlaHb,
2022. — 480 c. — ISBN 978-5-8114-0200-7. — TekcT : »1eKTpOHHSII1 // JIaHb : 3IeKTPOHHO-OUOINOTEYHAs CHCTEMA. —
URL: https://e.lanbook.com/book/210221

6.1.2 Xumus : yueOnuk / JI. H. biunos, M. C. I'yrenes, 1. JI. Ileppunosa, 1. A. Cokonos. — Canxr-IlerepOypr : Jlans,
2022. — 480 c. — ISBN 978-5-8114-1289-1. — TekcT : 3NIEKTPOHHBIH // JIaHb : 3MEeKTPOHHO-OMOIHOTEYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/210977.

6.1.3 Eropos, B. B. Heopranuueckas 1 aHanuTH4ecKas XMMUs. AHanuTudeckas xumus : yueObnuk / B. B. Eropos, H. 1.
Bopoosesa, U. T'. CunbbectpoBa. — Cankr-IlerepOypr : Jlanb, 2022. — 144 c. — ISBN 978-5-8114-1602-8. — TekcrT :
9IIeKTPOHHBIH // JlaHb : anekTpoHHO-OubHoTeuHas cucrema. — URL: https://e.lanbook.com/book/211559

6.1.4 Heopranuueckass XuMUsi 1 XUMUS 3JIECMEHTOB: JIAOOPAaTOPHBIN MPAKTUKYM : ydeOHOe ocodue / coctaButenu M. A.
Tpoumna [u ap.]. — Tombsttu @ TI'Y, 2022. — 216 ¢. — ISBN 978-5-8259-1088-8. — TekcT : anekTpoHHbIi // JIaHb :
9IIeKTPOHHO-0nbMoTeunas cucrema. — URL: https://e.lanbook.com/book/264140

6.1.5 XUMUsL 3JIEMEHTOB : METOJAMYECKHE YKa3aHUs K MpaKTUYEeCKUM 3aHATHAM N0 aucuuiuimHe «Heopranuueckas
xumus» / cocraButesin O. B. UmebipeBa, E. B. MenuxoBa. — Jlunenx : Jluneukuii rocylapCTBEHHBIH TEXHUYCCKHMA
yausepcutet, O5C ACB, 2012. — 18 ¢. — Texkcr : anexrponHslii // Ludposoi odpasoBarensHsblil pecypc IPR SMART :
[caiit]. — URL.: https://www.iprbookshop.ru/17684.html

6.1.6 XUMUsI METAJLIOB | METOMUYECKHE YKa3aHU K 1a00paTOpHBIM padoTaM 1o aucuuiuinHe « Heopranuueckast Xumus»
/ cocraBurenu E. B. Menuxosa, O. B. UmbipeBa. — JIunenk : Jlunenkuii rocyaapcTBeHHbIH TexHuueckuil yausepeuret, 9bC
ACB, 2012. — 41 c. — Tekct : anekTpoHHbIit // [{udposoit obpazosarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/17685.html

6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHHKANMOHHOI ceTn ""MHTepHeT"

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

Harronanpaas 6ubnnoreka uMenn Anumepa Hasowu - https://www.natlib.uz/

6.3. IlepeueHb HHPOPMALMOHHBIX TEXHOJIOT Ui

6.3.1 IlepevyeHb MporpaMMHOro obecrnevyeHust

6.3.1.1|ESET Endpoint Antivirus + ESET Server Security — antuBupycHas mporpamma

6.3.1.2]AdobeReader - mporpaMma st mpocMoTpa A0KyMeHToB B (hopmate pdf.

6.3.1.3|Google Chrome - 6pay3ep.

6.3.1.4|Moodle - O6pasopatenbHbiii nopran GMJIMAJI PTBOY BO «AT'TY» B TAIIKEHTCKOU OBJIACTH
PECIIYBJIMKU Y3BEKMCTAH.

6.3.1.5|Mozilla FireFox - 6paysep.

6.3.1.6|Microsoft 365 - mporpaMmuoe obecriedenue st paboThI C HIEKTPOHHBIMU JJOKYMEHTAMH.

6.3.1.7|7-zip - apxuBaTop.

6.3.2 Ilepevyenb nHGOPMAHOHHBIX CIPABOYHBIX CHCTEM U NMPOodecCHOHANBHBIX 023 TaHHBIX

6.3.2.1|3mexTpoHHO — OHOIMOTEUHAs crcTeMa «JIaHby

6.3.2.2|O6pazoBatenpHas miathopma «HOpaiT»

6.3.2.3|Iudposoit odpazoBatensHbIiii pecype «IPR SMART»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1|YueOHas aynuropus Ajs IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA, KOHTAKTHOH paboThl, B TOM YHCIIE MIPOBEACHUS
IPYNIOBBIX U HHAUBUAYAIIbHBIX KOHCYJIbTALUHI, TEKYIIET0 KOHTPOJIA U IPOMEKYTOYHOH aTTeCTalluu, a TAKKe
HOMELIEHHUE ATl CAMOCTOSTENbHON paboThl: pabouue MecTa CTyJEHTOB: CTOJbL, CTy/bs. Pabouee mecTo

ONeNQTARATANd CTOT CTVIL

7.2|YueOHast ayIuTOpHs A TEKYILETro KOHTPOJIS ¥ MPOMEXYTOYHON aTTeCTALNH, U1 TPOBEACHUS IPYIIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTaUi, 000pyq0BaHHAs HA00pOM MeOeIH (CTOJbI, CTYNbs) U PaOOYUM MECTOM IS
MpernoaaBartesi, JOCKOW ayTuTOPHOU

7.3|TTomerneHune it XpaHeHHs yueOHOTro 000pyA0BaHHS.

7.4|TTomenienue it TpoQUIAKTUIECKOTO 00CITy)KUBaHHs y4yeOHOro 000pynoBaHus. Paboure Mecta cCOTpyIHUKOB
(cTOMIBI M CTYINbBS), CTEIUTAXKH

7.5|ITomemenns anst CPC, ocHanIeHHBIE KOMITBIOTEPAMH C BEIXOJIOM B ceTh IHTepHET, KOTOpbIe 00eCHeYnBalOT JOCTYII
K DJIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAaM U3/1aTeIbCTB, JOCTYI K JJIEKTPOHHOMY KaTalory KHHT, TpyAaM
mpernoaaBarenell, yaeOHO-MeTOANIECKUM pa3paboTKaM, IIepHOIIIeCKIM n3aHusaM, B OOpa3oBaTeNbHbIN MOpTal
¢unmnana PI'BOY BO «AI'TY» B Tamkentckoit obnactu PecryOiuky Y30ekucras.

7.6|AynuTopus Uit 1abopaTOpHBIX 3aHATHI nMeeT: pH-meTpsl, DK, peakTHBBI, XUMUUECKYIO TOCYAY, THTPOBAIBHBIC
YCTaHOBKHM, CTEHIbI 110 TEMATUKE AMUCLIUIUIMHEL

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

1. Apcnano II1.C.  Xumwus. MeToauueckue yKa3aHus 1O BBITOJIHEHHIO CAMOCTOSTEIbHOM paboThl 00yJaIOLIMXCsI VI HATTPABICHHUS
35.03.08 Boxubie Gropecypchl U akBakyibTypa, @umman AT'TY, 2022. — - URL: https://portal.astutr.uz/.

2. Apcnanos 1. C. Xumus. Metoanveckue yka3aHus UIs JJAOOpaTOPHBIX 3aHATHI oOyvaromuxcs s Hanpasienus 35.03.08 Boaxsie
Guopecypcsl u akBakynbTypa, ®unuan AI'TY, 2022. “URL.: https://portal.astutr.uz/
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[Tpunoxenue k pabodeil mporpamme
JTUCIUATITAHBI (MOYJIs1)

Ocob0ennocTu peanusanuu PII] npu HATUYMH B KOHTUHIEHTE 00y4al0IIUXCH C OTPAHNYEeHHBIMHU

BO3MOKHOCTSIMHU 310POBbS 110 3PpCHUIO

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

OTPaHUYEHHBIMUA BO3MOXHOCTSIMH 3JI0POBbS 110 3PCHHUIO OpraHW30BaHbl WH()OPMAIIMOHHBIC YKA3aTEIH C
UCIIOJIb30BaHUEM TaKTWiIbHOro mipudTa mo cucreme bpaitna. Cailt ¢unmuana uMmMeeT BepCcHIO Ui

C1a00BU AKX,

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

2. Meroanueckre yKa3zaHus sl 00y4JaronIuXcs 0 OCBOCHHIO TUCITUTUTMHEI (MOJIYJISI) TIPEICTABICHBI
Ha 00pa3zoeamenbHOM nopmaie.

3. dopma mpoBeneHUS TPOMEKYTOUHOW aTTeCTAllMM [0 JAWCHUIUIMHE YCTAHABIMBACTCS IS
obyuaroruxcsi ¢ OB3 ¢ y4eroM WHIMBHAYyaJIbHBIX IMCUXO(PU3MUECKHX OCOOCHHOCTEH (YCTHO,
MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEPE, B (JOpME TECTUPOBAHUS U T.I1.).

4. Tlpu nmpoBeleHUH MPOMEXKYTOUHOTO KOHTpPOJIS OOydaromemycs MpH  HEOOXOIUMOCTH
MIPEAOCTABIIACTCS ACCUCTEHT.

5. Ilpu mpoBeaeHUM NPOMEKYTOYHOTO M TEKYIIETO KOHTPOJS C HCIOJIB30BAaHHEM ACCHCTUBHBIX

CpCaACTB 06yqa101ueMycs1 npeaoCTaBIACTCA AOIIOJIHUTCIBHOC 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 3aHITUN MPOU3BOAUTCS AYOIUPOBAHHE 3BYKOBOW CIIPAaBOYHOMN
uHbOpMalUY BU3yaJIbHOM.

@opMa MNpOBEAECHUS MPOMEKYTOYHOW AaATTECTAlMM MO JUCLHUIIMHE YCTAHABIMBACTCSA JUIS
obyyaromuxcs ¢ OB3 ¢ ydyeroM WHAMBHIYyalbHBIX NCHUXO(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 00yUaroLeMycs Pe10CTaBIAETCS AOMOJHUTEIbHOE BPeMs ISl TIOATOTOBKM  OTBETA.

Oco6ennoctu peasmusanuu PIII npu HaJM4uM B KOHTHHICHTE 00y4AIOMINXCH C OTPAHUYCHHBIMH

BO3MOKHOCTSIMH 310POBbS, UMCIOIIIUX HAPDYIICHHUS OIMMOPHO-ABUTaTECJILHOI0O alllapara

B ¢unmmane B pamkax co3manus 6e30apbepHOil 00pazoBaTelbHOM cpenbl Uis OOydarolMXCsl ¢

OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBBS, UMEIONINX HAPYIICHUS OIMOPHO-IBUTATEIHLHOTO ammapara,
KOpIyca, B KOTOPBIX pealn3yeTcsi oOpa3oBaTelbHas ACSITENbHOCTh, YKOMIUIEKTOBAHBI HEOOXOIUMBIM
o0opynoBaHuEM /1715l O0JIETYeHHsI IOCTyIa B ayJUTOPUH U 00CTYKUBAIOIIUE TTOMEIICHHUS.

1.
2.

Peanuzanus PITJ] MokeT oCymecTBISITECA C HCTIOJIb30BAHUEM JTIUCTAHIIMOHHBIX TEXHOJIOTHH.

ITpu npoBeneHnn 1a0OPaTOPHBIX 3aHATUN 00ECTIEUNBACTCSA BO3MOXKHOCTh OCBOECHUS IMTPAKTHYECKUX
HaBbIKOB o0yyatouumcs ¢ OB3 ¢ yueToM ero nHANBUAYAIbHBIX (PU3NUECKHX BO3MOKHOCTEH.
®opMa MpoBeAcHUS IPOMEKYTOYHOM aTTECTAllMM [0 JUCLUIIMHE YCTAHABIMBACTCSA UL
oOyuatomuxcst ¢ OB3 ¢ y4eToM WHAMBUAYAIbHBIX IMCUXO(PHU3NYECKHX OCOOEHHOCTEH (YCTHO,
MUCHMEHHO Ha Oymare, TUCbMEHHO Ha KOMITBIOTEpE, B (hopMe TECTUPOBAHUS U T.I1.).

[Ipy npoBeaeHMM TNPOMEKYTOUHOIO KOHTPOJds oOyyaromemycs TMpud  HEoOXOIUMOCTH
IIPEAOCTABIIACTCS ACCUCTEHT.



