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1. HEJIX OCBOEHUSA JUCIHUIIJIMHBI (MOAYJIS)

11

COCTOHT B (JOPMHUPOBAHNH OCHOBHBIX MOHATHI, 3HAHUH ¥ yMEHHH 110 XUMHH; B 00y4eHHHU OyAyIIEero CrenuaincTa
OCHOBaM WJICHTH(UKAIIMK Pa3IMUHBIX BELIECTB; B TEOPETUUECKOM, METOIOJIOTMYECKOI U PAKTHYECKOM IMOATOTOBKE JIJIs
0CBOEHHS POGUIHPYIOMNX YIeOHBIX AUCUUILIAH U JJIsI BBIIOJIHEHHUS B OyIylIeM OCHOBHBIX NPO(ECCHOHATIBHBIX 33/1a4 B
COOTBETCTBUH C KBATU(PHUKAIIHEH.

2. MECTO JUCHUILJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (pasgen) OIT: |E1.0.02

21

TpeGoBanus K NpeABAPUTEIbHOI NOAT0TOBKe 00y4YalOIIerocs:

211

- 3HaHUe 6a30BOro Kypca XUMHUU, GU3UKU B 00beME IIKOJIBHOM IPOrpaMMBbl CpeHEro (IIOJIHOro) 001Iero 00pa3oBaHus;

2.1.2

- CaMOCTOSATENIbHBIN TOUCK U aHAJIU3 HayllHOﬁ JIMTEPATYphI 110 pa3aciaM AUCHUILTAHBI, OPUCHTUPOBATHCA B XUMHUYICCKUX
TE€PMHUHAX U IIOHATUAX

2.2

JucuunianHel (MO1yJIM) M IPAKTHKH, /UISI KOTOPBIX 0CBOCHUE JAHHOH TMCIMILIMHBI (MOIY./151) HE00X0IUMO KAK
npeJuIecTBYIOLIEe:

221

DKoJI0THYECKast XUMHUS

2.2.2

OxpaHa OKpYyKaroIeH cpesl

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUITJIMHBI

(MOJYJIS)

OIIK-

1: Cnocoden NPUMECHATH 0a30Bble 3HAHHS (l)yHIIaMeHTaJ]beIX pa3jiejioB HAyK 0 SeMJ'Ie, €CTCCTBCHHO-HAY1YHOI'0 H
MaTEeMaTHYE€CKOro HMKJIOB IIPH PEIICHUH 3a/1a4 B 00J1aCTH DKOJIOTHH U NpUPOAOIIOJAb30BAHUSA

3HaTb:

ypOBCHL 1 YCBOCHO OCHOBHOE€ COACPIKAHUE, HO N3JIaracTCs (bpal"MeHTapHO, HC BCera Mocjea0BaTeCIbHO, ONIPEACIICHU

MTOHATHI HEJ0CTaTOYHO YCTKHUEC, HC UCIIOJB3YIOTCA B KAYCCTBE T0KA3aTCIIbCTBA BBIBOJABI 0606H.[3HI/I}I us3
Ha6J'IIO,Z[CHPII>i, JOITYCKarTCA OIIHOKHU B UX H3JI0)KCHUHU, HCTOYHOCTH B HpO(l)eCCPIOHaJ'ILHOI)i TEPMHUHOJIOTNH

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

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

ypOBeHL 3 YCTKO U MPAaBUJIBHO JA€T OMPEACICHUA, ITIOJIHO PACKPBIBACT COACPIKAHUC HOHHTHﬁ, BEPHO HCIIOJIB3YET

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

YMmeTnb:

ypOBCHb 1 BBIITOJIHACT HE BCC OTICpaliuu Z[CﬁCTBI/Iﬂ, AOITYyCKaceT OIIMOKH B IoCJaACA0BAaTCIbHOCTU UX BBIINIOJIHCHUA, ﬂeﬁCTBHe

BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

ypOBeHL 2 BBITIOJIHACT BCE OoNl€paliuu, MoCjaea0BaTCIbHOCTL UX BBIINIOJHEHUS COOTBETCTBYET TpeGOBaHI/IHM, HO ,HeﬁCTBHe

BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

ypOBCHb 3 BBIITOJIHACT BCC oNl€palnu, MOCICA0BATCIbHOCTD UX BBIIIOJIHEHUA JOCTATOYHO XOPOIIO NpoayMaHa, ﬂCﬁCTBHC B

ICJIOM OCO3HAHO

Baaners:

ypOBeHL 1 BJIaZICCT HE BCEMU H606XO,HI/IMLIMI/I HaBbBIKaMH, UMEIOIIUICS OTBIT q)parMeHTapeH

YpoBeHb 2 |B 1Ie7IOM BiiaZieeT HEOOXOAMMBIMU HABBIKAMH H/MJIH UMEET OIBIT

VYposenb 3 |BiageeT BceMHu HEOOXOMMBIMU HaBBIKAMH W/HIIH HMEET OTIBIT

B pe3yabTaTe 0cBOCHMS AMCHMIIIMHBI (MOAYJIs1) 00y4YarOIUIiCs 10KEeH

3.1

3HaTh:

311

OCHOBHBIC 3aKOHBI ECTECTBEH HO-HAYYHBIX JUCHHILIIH B IPO(eccHoHansHoi nesteapHoct (OITK-1)

3.2

YMeTh:

3.21

NPUMEHATDH B TCOPUU U HpaKTH‘IeCKOﬁ JACATCIIBHOCTU OCHOBHBIC 3aKOHBI €CTECTBEHHO-HAYYHbIX JUCHUIIIINH (OHK-].)

3.3

Baaaernb:

331

YPOBHEM 3HaHUA, MO3BOJISTIOIIUM 3P (PEKTHBHO IPHUMEHSTH 3aKOHBI U METOJIbI €CTECTBEHHO-HAYyYHBIX JUCIHILUINH B
po¢eCCHOHANBHON ACATEIILHOCTH, B TOM YHCIIE B JJa00OPATOPHBIX UCCIICIOBAHUIX, POBEACHUH aHATU30B U
skcriepumenTos (OITK-1)

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOLYJIS)

Kon

| 3apaTusa 3aHaTHA/

HaumenoBaHue pa3jiesioB U TeM /BH]L Kype Yacos | Komnerennuu | Jlutepatypa [Ipumeyanue

Paznmen 1.




11

OCHOBHBIE ITOHATHUS U CTEXHOMETPHUYECKHE
3akoHbI XuMuH. Knaccudukarus
HEOpPraHU4YecKux coequHeHui. OCHOBBI
AHATNTHYECKON XMMHUH. XUMUSI OHOTEHHBIX
37eMeHTOB. /JIex/

OIIK-1

m.6

1.2

CrpoeHue aToma.
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH
/J1ex/

OIIK-1

.6

13

IMeproanyueckuii 3aK0H, MEPUOANIECKAS
CHCTEMa XMMHYECKHX DIICMCHTOB.
ITeproANYHOCTh H3MEHEHHS OCHOBHBIX
XapaKTepPUCTUK aTOMOB 3JIeMEHTOB. /JIex/

OIIK-1

.6

1.4

Xumuueckast (KOBaJCHT Hasl, HOHHAs,
METaJUTMYeCcKas) CBA3b U

CTPOCHHE MOJICKYIL.

CtpoeHue BelIecTB B KOHACHCHPOBAaHHOM
COCTOSTHUH U Ta3000pa3HOM COCTOSIHUH.
MexXMONeKyISIpHBIE B3aUMO/ICHCTBHSL.
Bonoponnas cBs3b

/Jex/

OIIK-1

.6

1.5

OCHOBBI XUMHYECKOW TEPMOJMHAMHUKH.
DHepreTrka HU3HKO-XUMHUYECKHX POLECCOB.
3akoH ['ecca. Dueprust ['n60ca. Ycnosus
NPOTEKAHUSI (HH3UKO-XMMHIECKHUX TIPOIIECCOB
//Cp/

OIIK-1

.6

1.6

XvMudeckast KHHETHKA: MEXaHU3M, CKOPOCTh
XUMHYECKUX peakiuii. [ oMOTreHHBbIH 1
reTeporeHHsli kaTanus. Karanusatops! u
HHTHOUTOPBI.

Xumuyeckoe paBHoBecue. PaBHoBecue B
reTepOreHHbIX CHCTEMAX.

/Cp/

OIIK-1

.6

1.7

PacTBOpBI 1 Apyrue AUCIHEPCHBIE CUCTEMBI.
Kosmtonansie pactBopsl. CiocoOb
BBIP@XEHHUsS cocTaBa pactBopos /Cp/

OIIK-1

m.6

1.8

PacTBOpPHI 2MEKTPOIUTOB H HEANIEKTPOIIUTOB,
HX CBOMCTBA.

VoHHbIe paBHOBECHSI B pACTBOPax
DnexTponuTHIecKas auccormanus. MoHnoe
pou3BeIeHHe BOABL. Bomopoausrit
nokazarens (pH). ['uaponus coneit

/Cp/

OIIK-1

m.6

1.9

DNEKTPOXUMHUYECKUE MPOIECCHI U CHCTEMBI.
XuUMHYECKHE UCTOUHHKH TOKA. DJIEKTPOIIH3.
XUMHYECKas ¥ IIEKTPOXUMUIECKAst KOPPO3US
1 3amuTa Metawios. /Cp/

OIIK-1

.6

Paznen 2.

2.1

OCHOBHBIE TIOHSATHUS M CTEXHOMETPHUYECKUE
3akoHbI XxuMuH. Knaccudukarus
HEOpraHW4YeCcKuX coennHeHn. OCHOBBI
AHAITUTHYECKON XUMUU. XUMUsI OMOT€HHBIX
anemeHToB. /TIp/

OIIK-1

.6

2.2

CrpoeHue aToma.
OKHUCINUTENHHO-BOCCTAHOBUTEIILHBIC PEAKIINU
Mp/

OIIK-1

.6

2.3

IMeproanyuecKuil 3aKOH, MEPUOANIECKAS
CHCTEMa XHMHYECKHX JIICMCHTOB.
ITeproANYHOCTh H3MEHEHHS OCHOBHBIX
XapaKTepUCTUK aTOMOB 3JeMeHTOB. /I1p/

OIIK-1

mn.6




24

Xumuueckast (KOBaJICHTHAs, HOHHASI,
METaJUTM4eCcKasi) CBSA3b U

CTPOEHHE MOJIEKYIL.

CTpoeHue BeUIeCTB B KOHICHCUPOBAHHOM COC
TOSIHUM ¥ a3000pa3HOM COCTOSHHU.
MexMoeKysipHbIE B3aUMOICHCTBUSI.
Bonoponnas cea3s /I1p/

OIIK-1

m.6

2.5

OCHOBBI XMMHYECKOH TEPMOJMHAMUKH.
DHepreTrka GU3NKO-XUMHUIECKHX MPOLECCOB.
3axoH ['ecca. Dneprust ['n60ca. YcnoBus
poTe KaHus HU3UKO-XUMHYECKUX TIPOLIECCOB
/Mp/

OIIK-1

m.6

2.6

XuMHUUecKass KHHETHKA: MEXaHHU3M, CKOPOCTh
XUMHYECKUX peakiuii. [ oMOreHHbIiH 1
reTeporeHHbIN kartanu3. Katanu3aTopsl u
HHTHOUTOPBI.

Xumuyeckoe paBHOBecHe. PaBHOBecue B
reTeporeHHbIx cucremax. /Cp/

OIIK-1

m.6

2.7

PacTBOpEI 1 IpyrHe IUCTIEPCHBIE CHCTEMBI.
Komnounnsie pactBopbl. CriocoObl BBIpaXKeHHUS
cocraBa pactBopos /Cp/

10

OIIK-1

n.6

2.8

PacTBOPHI AMEKTPOIUTOB H HEIIIEKTPOIUTOB,
HX CBOMCTBA.

VoHHbIe paBHOBECHS B paCTBOPax
DnexTponuTHIecKas Auccormanusi. MoHnoe
IpoM3BeieHHe BOBL. Bomopoausrit
nokasarens (pH). I'maponus coneii. /Cp//

OIIK-1

n.6

2.9

DNEKTPOXUMHUYECKUE MPOIECCHI U CHCTEMBI.
XUMHYECKHE UCTOYHUKH TOKA. DIICKTPOIIU3.
XuMHUeCKas v IEKTPOXUMHUIECKAs KOPPO3US
1 3ammuTa Metawios. /Cp/

OIIK-1

.6

Paznen 3.

3.1

OCHOBHBIE TIOHATHUS M CTEXHOMETPHIECKUE
3akoHbI XuMuH. Knaccudukarus
HEOpraHW4YecKuX coennHeHnH. OCHOBBI
AHAITMTHYECKON XUMUU. XUMHUS OMOT€HHBIX
anemenToB. /Cp/

OIIK-1

n.6

3.2

CrtpoeHue atoma.
OKHCIUTENTbHO-BOCCTAHOBUTENIBHBIE PEaKIU
/Cp/

OIIK-1

n.6

3.3

IMeproauuecKuii 3aK0H, epPHOgUYecKast
CHUCTEMA XUMHUYCCKHUX DJICMCHTOB.
INeproandHOCTH U3MEHEHHS OCHOBHBIX
XapaKTepUCTHK aTOMOB 3J1eMeHTOB. /Cp/

OIIK-1

n.6

3.4

Xumuueckas (KOBaJIEHT Has, MOHHAs,
MeTaJIn4ecKast) CBS3b U

CTPOEHHE MOJIEKYIL.

CtpoeHue BelecTB B KOHJEHCUPOBAaHHOM
COCTOSIHUH U Fa3000pa3HOM COCTOSIHUM.
MexMOIeKyISIpHbIE B3aUMOJIEHCTBUS.
BonoponHas cBs3b

/Cp/

OIIK-1

n.6

3.5

OCHOBBI XMMHYECKOH TEPMOJMHAMUKH.
DHepreTrka GU3NKO-XUMHUYECKHUX MIPOLECCOB.
3axoH ['ecca. Dneprust ['n66ca. Ycnosus
IpoTeKaHus HU3NKO-XUMHUUECKHUX MPOLIECCOB
/Cp/

OIIK-1

m.6




3.6 Xumuueckas KHHETHKA: MEXaHU3M, CKOPOCTh 2 8 OIIK-1 .6
XUMHUYECKUX peakiuii. [ oMoreHHsbIi 1
reTeporeHHsli karanus. Karaausaropsl u
UHTUOUTOPBI.

Xumngeckoe paBHoBecue. PaBHoBecue B
TeTepOreHHbIX CHCTEeMaXx.

/Cp/

3.7 PacTBOpBI M ApYyrHe AUCTIEPCHBIC CUCTEMBI. 2 8 OIlK-1 n.6
Komnounnsie pacTBopsl. CriocoObl
BBIpaXKEHHS COCTaBa pacTBOpoB /Cp/

3.8 PacTBOpBI 3JE€KTPOIUTOB U HEAIICKTPOIHUTOB, 2 8 OIlK-1 n.6
UX CBOMCTBA.

VoHHBIE paBHOBECHS B paCTBOPAX
OnexTponauTHyeckas qucconuanys. lonHoe
MpoM3BeIeHNe BOAbL. BomopoaHbrit
noka3zarens (pH). I'uxponus comneit

/Cp/

3.9 DIEKTPOXUMHUYECKUE MTPOLECCHI U CUCTEMBL. 2 8 OIlK-1 n.6
XUMHUYECKHE UCTOUHUKH TOKA. DIEKTPOIIH3.
XuMmuuecKast U 3JeKTPOXHUMUYECKask KOPPO3Ust
u 3ammra Mmetaios. /Cp/

DK3aMeH 2 9 OIIK-1 .6

5. ®OHJ] OHEHOYHbBIX CPEJACTB

5.1. KoHTpoJibHbIE BOMPOCHI U 3aaHUS

3ananue JUIs OLIEHKH UCXOIHOTO YPOBHS (BXOAHOM KOHTPOJIb) 3HaHUH (00pasen)

1. K xakuMm K1accaM HEOPraHHUECKUX COeTUHEHUH (OKCH/I, IEPOKCH]I, KUCIIOTa, OCHOBaHKHE, aM()OTEPHBIH THAPOKCH/I, COJIb)
oTHocATcs yka3aHHbie BemecTa: SI(OH)2, CuO, CH3COOH, Na2HPO4?

JIJ1 KUCTIOTHI yKa)KUTE€ OCHOBHOCTB, JUII OCHOBAHUSI — KUCIIOTHOCTH;

JUISL OKCHUJIA YKA)KUTE €TO XapaKTep: OCHOBHBIM, KUCIOTHBIH, aM(OTEpHBIH, HECOIC00Pa3yIOLIHiA;

JUIS COJIM YKQXKHUTE e€ THUIL: CpeAHss (HopMallbHast), KMCiast, OCHOBHAs, ABOMHASA, KOMIUIEKCHAsL.

2. K xakum nepuonty, rpyImrne 1 NoArpymme nepuoguueckon cucremst JI.J1. MenzaeneeBa oTHOCATCS 3JIEMEHTBI KPEMHUM U XJiop ?
CocraBbTe AJIEKTPOHHBIE (POPMYIIBI aTOMOB KPEMHHS H XJIOpa B OCHOBHOM COCTOSIHUH M YKaXXHTe, Kakue crerneHu okucienus (C.0.)
MOT'YT IPOSIBIISITH 3TU aTOMBI ?

3. M3o6pasuTte rpapuueckne Gopmyitsl ciaenyromux Bemects: H3PO4 u  SiO2.

4. CocraBbTe ypaBHEHHUS 3JICKTPOIUTHYECKOH JUCCOLMAIIMN CIIEAYIOIMX BEIECTB:

5. Fe(OH)2, H2S03, KHCO3, CaClz2.

6. CocraBbTe MOJICKYJISPHBIC U HOHHO-MOJICKYJISIPHBIC YPABHEHUS CIICIYIOIINX PEAKIIUA:

CaCl2 + Na2C0O3—

Na2CO3 + HCI —

KCl + NaOH —

7. Uemy paBHa CTETIEHb OKUCIIEHHS aTOMOB Bojioposa u cepbl B CaH2 u  Na2S03 ?

8. Hamumue 351eKTpOHHBIE YpaBHEHUS MIPEICTABICHHBIX MIPOLIECCOB U YKAKUTE, KaKHe U3 HUX SABJIAIOTCS MpOLecCaMy OKUCIICHHUS, a
KaKHe — BOCCTaHOBIICHUS ?

12 — 2I+5

Sit4 +4e— —

Al0 — Al3+

Tematuka mabopaTopHbIX paboT

1. Onpexenenue SKBUBAJIEHTHON MacChl IMHKA.

KonTponbHble Bonpocsl:

* JlaTb onpezeneHne SKBUBAJICHTA, (PaAKTOPA IKBUBAJICHTHOCTH, MOJIIPHON MacChl JKBHBAJICHTA.

« Kak PaCcCUNUTBHIBAIOTCA MOJIAPHBIC MAaCChl SKBUBAJICHTOB XUMHUYCCKUX 3JIEMEHTOB?

» Kak paccuuThIBaIOTCSl MOJISIPHBIE MAacChl SKBUBAJIEHTOB CIOXHBIX COSANHEHUIN?

» HancaTh BbIpakeHHe 3aKOHA SKBUBA/ICHTOB.

* YJro Takoe 3KBHUBAJICHTHBIH 00beM?

* Harucats ypaBaenne Knaitnepona-Menneneesa.

» Kakue ycioBus Ha3bIBaIOTCS HOPMAJIbHBIMU?

2. OKUCIIUTETILHO-BOCCTAHOBUTEIILHBIE PEAKIINU

KonTponbHbIe BOpOCH:

* YTo TaKkoe OKHUCINUTENHHO-BOCCTAHOBUTENIbHBIE peakiun? Yem 00ycI0BI€HO U3MEHEHHUE CTENEHEH OKHICICHUS B XO/Ie
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUi?

» Kak Ha3bIBaeTCs: a) MPOLECC OTAAYH AIIEKTPOHOB, 0) IPOLIECC MPUCOETUHEHHS JIeKTPOHOB? Kak M3MEHSIOTCS CTereH!
OKHCJICHUS aTOMOB B 9THX Ipoueccax?

» Kak Ha3bIBalOTCS YacTUIIBI (ATOMBI, MOJIEKYJIbI, HOHBI), KOTOpBIE: a) OTAAIOT 3JIEKTPOHBI, 0) MPUCOESTUHSIOT 3JICKTPOHBI?

* Kakue BeliecTBa MOTYT BBICTYIIATh B POJIM: @) TOJIBKO OKHUCIINTENEH, 0) TOJIbKO BoccTaHOBUTENeH? Kakue BemecTBa MOryT
MPOSIBIISITH OKUCIUTEIbHO-BOCCTAHOBUTEIILHYIO 1BOMCTBEHHOCTH? [IpuBeiuTe npumepsl.




* [IpuBeaure GopMyJIbl M HA3BAHUS: @) BAXKHEHIINX BEIIECTB-OKUCIUTENEH, 0) BAXXHEHIIINX BELIECTB-BOCCTAHOBUTEIIEH.

* Kimaccuguxanust OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIHH.

3. CKOpOCTh XUMHYECKHUX PEAKIMi 1 XMMUYECKOE PAaBHOBECHE

KonTponbHbIE BOIIPOCHT:

* Yo Takoe CKOPOCTh XMMUYECKOH peakiuu? B kakux enuHULaX OHA U3MepsieTcs?

* Jro Takoe KHHETUYECKOE yPaBHEHUE PEAKIIUH (3aKOH JCHCTBYIOLIMX Macc)?

+ Kak 3amucreIBaeTcsi KHHETHUECKOE YpaBHEHHE JJIsi TOMOTEeHHOM peakuuu?

» KakoBbl 0COOEHHOCTH TE€TEPOTCHHBIC PEaKIUii?

* Yo Takoe KOHCTaHTa CKOpocTu peakiuu? Kakue yciaoBus MpoBEACHUS PEaKIUU BIUSIOT, 8 KAKHe He BIMSIOT Ha BEJIHYUHY
KOHCTAHTBI CKOPOCTH?

*» Kak paccuntarh U3MEHEHHE CKOPOCTH PEAKIMH IPH MOBBIILIEHUHN (TOHWKEHNH) KOHLIEHTPAIUU ra3000pa3Horo Ui pacTBOPEHHOTO
BerecTBa?

» Kora Biusier naBieHue Ha CKOPOCTh XUMUYECKON peakiuu?

* Kak paccuntath n3MEeHEHHE CKOPOCTH PEAKLIH NPH HOBBIICHNH (TIOHWKEHHUHN ) TaBICHHS B cucteme?

+ Kak Bimser TeMneparypa Ha CKOpOCTh XuMuueckoi peakuun? I[Tpuseaure ypasHenue Banrt-I'odda.

* Yro Takoe TeMIepaTypHbId KO3()OUIIMEHT peakiuuu?

* Yto Takoe karanu3? Ha kakue mapameTpsl mpolecca JeUCTBYeT KaTaau3aTtop?

* Kakue peakiyu Ha3bIBAIOTCS 0OPATUMBIMH?

 KaknMu npu3HaKaMu XapakTepU3yeTcsl COCTOSTHHE XMMUUECKOTO PAaBHOBECHS?

* Yt0 co0oli XapakTepu3yeT KOHCTAHTa XUMHUYECKOro paBHOBecHsA? OT KakuX (akTOpOB OHA 3aBUCHUT?

* Kak, ncxons u3 npunnuna Jle lllatense, npenBuaeTs BIMsHAE TEMIIEPATYPHl HA KOHCTAHTY PaBHOBECHS?

» Kak MOKHO CMECTHTh paBHOBECHE IIPU TIOCTOSHHOM Temmeparype?

4. VlonHsle peakuun

KoHTponbHbIe BOIPOCHI:

* CocraBbTe MOJIEKYJSIPHOE M HOHHO-MOJIEKYIISIPHOE YPaBHEHHS peaky HEUTpau3aliy, B KOTOPOil 00pasyeTcs Collb:

1). Mn(NO3)2 2). K2C0O3 3). CrCI3 4). K2S 5). Pb(NO3)2

Hamumure MonekysipHOe H HOHHO-MOJIEKYJISIPHOE YPaBHEHHUS THAPOJIN3a TAHHOU COJIH.

+ Ilo raHHOMY MOHHOMY YPaBHEHUIO PEAKIMU COCTaBbTE COOTBETCTBYIOLIEE MOJICKYIIIPHOE YpaBHEHHE:

1). Ca2+ + CO32- = CaCO3 2). Pb2+ + SO42- = PbSO4 3). Hg2+ + 2I- = Hgl2  4). Ag+ + ClI- = AgCI 5). Fe2++S2-=FeS

* Onpenenure BO3MOKHOCTb CAaMOIIPOU3BOIBHOIO IPOTEKAHUS PEAKIUHU:

1). Cr(OH)3 + 3 HCIl = CrCI3 + 3 H20 2). AgCl + NaCl = Na[AgCI2] 3). FeCl2 + 2 NH4OH = Fe(OH)2 + 2 NHACI 4). Hgl2 + 2
Kl = K2[Hgl4] 5). Pb(OH)2+Na2C0O3=PbCO3+ 2NaOH

5. 'maponus coneit

KonTponbHble BOpocs!:

* CocTaBbTe HOHHO-MOJIEKYIISIPHOE U MOJIEKYJISIPHOE YPaBHEHHSI COBMECTHOTO THIPOJIN3a, IPOMCXOIAIIETO IPH CMEIINBAHUT
pactBopoB K2S u CrCI3. Kaxxmas u3 B3AThIX COJIeH THAPOIH3YETCS HEOOPaTUMO JI0 KOHIIA ¢ 00pa30BaHHEM COOTBETCTBYIOIINX
OCHOBAHUS M KHCJIOTEL.

* K pactBopy FeCl3 nobasunu cnenyromue Bemectsa: 8) HCI; 6) KOH; B) ZnCl2; r) Na2CO3. B kakux ciyqasx THAPOIU3 XJIOPHIA
xenesa (1) ycunures? [louemy? CocTaBbTe MOHHO-MOJIEKYISPHBIE YPaBHEHUS THIPOJIH3a COOTBETCTBYIOIINX COJIEH.

» Kakue u3 coneit Al2(S04)3, K2S, Pb(NO3)2, KCI noxseprarorces ruaponusy? CocTaBbTe HOHHO-MOJICKYISIPHBIC 1 MOJICKYJISPHBIC
YpaBHEHHS TUIPOJIH3a COOTBETCTBYIONIHX coiell. Kakoe 3HaueHune pH (> 7<) IMEIOT pacTBOPHI 9THX COJeit?

* ITpu cmemmBanuu pactBopoB FECI3 1 Na2CO3 kaxxaast u3 B3ATBIX COJICH THAPOIU3YETCs HEOOPATUMO 10 KOHIIAa ¢ 00pa3oBaHueM
COOTBETCTBYIOIIMX OCHOBAHHMS M KUCIOTHI. BEIpa3nuTe 3TOT COBMECTHBII THAPOIIN3 HOHHO-MOJIEKYIISIPHBIM H MOJICKYJISIPHBIM
YpaBHCHUSMHU.

* K pactBopy Na2CO3 noGasunu cienyronue Bemectsa: a) HCI; 6) NaOH; B) (NO3)2; r) K2S. B kakux cirydasx THAPOIIH3
kapOoHaTa HaTpus ycunurcs? [Touemy? CocTaBbTe HOHHO-MOJICKYJISIPHBIC YPABHEHHSI THIPOJIN3a COOTBETCTBYIOLIUX COJICH.

* Kakoe 3nauenune pH (> 7 <) umetot pactBopsi coneiit Na2S, A1CI3, NiSO4? CocraBbTe HOHHO-MOJICKYIISIPHBIE U MOJIEKYJISIPHBIE
YpaBHEHHUS TUAPOIIM3A ITHX COJICH.

+ CocTaBbTe HOHHO-MOJICKYIISIPHBIC M MOJICKYJIIpHBIC ypaBHeHMs ruaponn3a coieit Ph(NO3)2, Na2CO3, Fe2(S04)3. Kakoe
3HayeHuepH (> 7 <) UMeI0T pacTBOPHI ATUX COJIEeH?

6. Kopposus metamioB

KonTponbHble BOpoch!:

* Yo Takoe KOppo3usi METAIIIOB?

* Yro o01miero Mexay mpoleccamMmu, IpOTEKAIOIIUMU MTPU SIEKTPOXUMHYECKOH KOPPO3HH, U IIPOLIECCAMH B T'aJIbBAHUYECKOM
aeMeHTe?

» Kakue okucnuTeny yaiie BCero sBISIOTCS MPUYMHON AIIEKTPOXUMHYECKOH Koppo3un? HamuimunTe ypaBHEHHUS U1 IPOLIECCOB
BOJOPOJHON M KHUCIOPOJHOM NENOspU3aiu.

* OnuuuTe Nporecc KOppO3uX OLMHKOBAHHOTO JKelie3a BO BIAXKHON aTMocdepe, eTOCTHOCTh MOKPHITHS HapyIIeHa.

» OnuiuTe Nporecc KOPPO3UK HUKEIMPOBAHHOTO JKelle3a B HEHTPaIbHON cpeie MPHU CBOOOTHOM JOCTYIE KUCIOPOAa ( LIEIOCTHOCTh
MOKPBITHUS HApYyILIEHA).

* [Tokaxkute, OyJeT JM MPOTEKATh MPOLIECC KOPPO3UH ME/IN B KUCIION CpeJie U B HEUTPAIbHOW BOJHOW Cpejie MPH CBOOOIHOM
JOCTYIIE BO3/yXa.

* YTo mpou30HaeT, eClu JKeNe30 3aMeHUTh cepedpom? Byzaet nmu cepedpo ycToiyrnBo K aTMOC(hEpHON KOPPO3UH B KUCIIOH,
HEWTpalbHOMN U IIeN0YHOH cpenax?

» OnuiuTe KOPPO3UIO IUHKA B pa30aBIeHHOI CEpHOM KUCIIOTE, €CIN MMOBEPXHOCTh LIMHKA IMTOKPHITa HIKeNleM. KOHTakT ¢ kKakum
METAJUIOM - ME/IbIO WJIM HUKEJIeM - 0oJjiee oraceH JUist HUHKa?

* [IpemnoskuTe METOABI 3AIUTHI JKeJle3a OT KOPPO3UH B HEHTPAIBHON cpelie IPH CBOOOIHOM AOCTYIIE BO3LyXa.

* Kakoii (kakue) U3 HIKe MPUBEJACHHBIX METAJIOB MOYKHO MCIIOJb30BATh B KAYECTBE KATOAHOTO 3alMTHOTO OKPBITH JJIS JKeJie3a:




a) HUKelb, 0) KagMuid, B) cepeOpo, I') HUHK?

* [Togbepute MPOTEKTOP A OLMHKOBAHHOTO JKeJIe3a 1 OMMIINTE IPOLECcC KOPPO3HUH B KUCIION cpelie B MPUCYTCTBUH IPOTEKTOPA.
* [TonGepure MPOTEKTOP IS JIy>KEHOTO Kelle3a U OMHUIINTE NPOLEcC KOPPO3UH B KUCIION Cpejie B IPUCYTCTBUU IIPOTEKTOPA.

* [IpeokuTe METO/ 3aLUTHI AIFOMUHHUS OT KOPPO3HH B IIEJIIOYHOM Cpere.

» OnuImuTe NpoLecchl, IPOTEKAIOLIE IPU KOPPO3HH JIATYHH (CIUIaB ME/IM C IIMHKOM); a) B KUCIION cpenie; 0) B HelTpalibHOIl cpen e
TIpY CBOOOZHOM JIOCTYIIE BO3IyXa.

5.2. TeMbl IHCbMEHHBIX PaGoT

Konrposbhas padota Ne 1

Tema 1.

OCHOBHBIC OHATUS XUMHHU; CTEXMOMETPUYECKHE U Ia30Bble 3aKOHbI. CBOICTBA KJIACCOB HEOPTAaHUUECKUX COEAUHEHUN. DKBUBAJICHT
3JIEMEHTA, IPOCTOTO, CIIOKHOTO BeulecTBa. POpMyIIBI JJ1s1 pacueTa MOJIIPHBIX MacC SKBUBAIIEHTOB. OCHOBBI aHATMTUYECKON XHUMUH.
XuMusi OMOTEHHBIX 3JIEMEHTOB U 3arPsI3HEHHS OKpYKaromel cpepl. XUMUs 2JIeMEHTOB OPTaHOTEHOB. XUMHS HOHOB METAJIOB
JKH3HHU U HX POJIb B PACTUTEIBHOM M )KUBOTHOM MHpPE. XUMHUS H IKOJIOTHSI.

Tema 2.

CrpoeHue aToma, KBaHTOBAast MOJIENIb aTOMa: COOTHOILLICHHUE Heolpenei€éHHOCTeH, ypaBHeHue [llpenuHrepa, KBaHTOBBIE YHCIIA.
CrpoeHne MHOTODJIEKTPOHHBIX aTOMOB.

Tema 3.

Ilepuoaudaecknii 3akoH U mepuoaudeckas cucrema anementoB .M. Menneneesa. [Ipuntum [laynu, mpaBuino XyHna, mprHIAI
MHUHHMYyMa 3Heprud, npasmia KiieukoBckoro. 3akOHOMEPHOCTH U3MEHEHHSI XUMHUYECKUX CBOHWCTB JIEMEHTOB U X COSIMHEHUH.
Pannyc aToma, SHEpTUs HOHU3ALUH, CPOACTBO K DIIEKTPOHY, DIEKTPOOTPUIIATEIBHOCTD aToMa. KHCIIOTHO-OCHOBHBIE CBOWCTBA
XMMHUYECKUX COCANHEHHN. MeTaulbl 1 HeMEeTaJUIbL.

Tema 4.

Xumuueckast CBs3b: THITBI XUMUYECKOH CBS3U (KOBAJICHTHAS, NOHHAS, METAJUINYECKas ), MEKMOJICKYIISIPHOE B3aUMO/IeiicTBUE
(BomopoHAs CBs3b); aTOMHAs, HOHHAS, METAUIMIECKasl, MOJISKYJIIpHAs KpHCTaJuTHueckne pemérki. CTpoeHne u CBOMCTBa
KOMILJICKCHBIX COEIMHEHUH.

Tecr (0oOpa3zeir)

1. ®akrop sxBuBareHTHOCTH aToMa Mn B okcuze mapranua(lV) pasen ....

2. CymMMa CTEXHOMETPHYUECKHUX KO(D(PHUITHEHTOB B ypaBHEHNUH OKHUCIUTENHHO-BOCCTaHOBUTEMbHOM peakuu Cu + HNO3 = Cu(NO3)
2+ NO + H20 pasHa... .

1)132) 83)144)20

3. B pe3ynbpTaTe OKHCIUTENFHO-BOCCTAHOBUTEIbHOH peakiun Mexxy HNO2 u H2S Mo)HO MOTyduTS ... .

1) NO2)NO23)NO u NO24)HNO3

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

Konrponsnast Ne 2

Tewma 5.

Xumuueckas TCPMOJUHAMUKA U KHHCTUKA: BHYTPCHHSAS SQHCPIUs, SHTAJIBIINA, DHEPITE€TUKA XUMUYCCKUX ITPOLECCOB, 3aKOH Tecca,
CIIeICTBUS, BHYTpEHHSS SHEPTHS, SHTAIBIHS, SHTPOIHS, YHeprus [ nb0ca, HanpaBIIeHHE XMMHUYECKHX MPOLIECCOB.

Tema 6.

CKOpOCTh XUMHYECKHX PEAKIH U CIIOCOOBI €€ perynupoBaHus. 3aKoH JedCTBYIONIMX Macc, paBmwio Bant-I'odpda. Xumudeckoe n
(hazoBoe paBHoBecue, npuHuun Jle [laTenbe.

Tema 7.

I[I/ICHepCH])IC CHUCTCMBI. PaCTBOpr: CHOCO6I)I BBIPpAXKCHHUA KOHICHTpAlUN (MaCCOBaH U MOJIbHAsA 00JIs1, MOJIAPHOCThb. HOPMAJIbHOCTD,
MOJIDIBHOCTB). DJIEKTPOJIUTEI, HEAUIEKTPOINTHI U 3akoH Payis, ciencreus. Kunenue u 3amep3anune pacTBopoB. Peakimu n
pPaBHOBECHS B paCTBOpPax AJIEKTPONUTOB. [ umponns cosneid. uccounanys BoIbl, HOHHOE MPOU3BEICHIE BOJIbI, BOJOPOIHBIN 1
THIPOKCHITBHBIN TIOKa3aTeNd CPEIbL.

Tema 8.

OKHCIIUTETBHO-BOCCTAHOBHUTENIFHBIE CBOMCTBA BEIECTB: MPOTHO3. DJIEKTPOXUMHYECKUE CHCTEMBL. | allbBaHIMYEeCKUE IIEMEHTEL,
xuMuueckre ucrouHuku Toka (XUT), anekrpoasiwkyuias cuna (31C) aneMeHToB. JNeKTpon3 paciulaBOB U paCTBOPOB
ANEKTPOIUTOB. 3aKOHBI NEKTpou3a. Kopposusi MEeTaIuioB U CIOCOOBI 3aIIUTHI OT KOPPO3HUH.

Tecr (oOpa3zer)

1. Koan4ecTBo TEIUIOTHI, HEOOXOAMMOE IS pa3iioxkeHus 6 Mois okcraa cepsl (V1) mo ypaBHeHuro peakimu 2S03 (1) = 2S02 (1) +
02 (r); (AH = 197 x[Ix), pasHo ... kJ[x. 1)32,82) 591 3) 65,7 4) 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 CTEIICHH OKHCIICHUS ... .

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 ¢ 3akoHYy AEHCTBYIOIINX Macc UMEET BUA ... .

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

4. TToBeIIEHNE JAaBJICHUS BBI3BIBACT CMCIICHUE XUMHUYCCKOTI'O PABHOBECHS BIIPABO B CUCTEME ... .

1) CO2 (r)+ H2 (r) CO (r) + H20 (r) 2) C(tB) + CO2(r) 2CO(r) 3)4HCI(r) + 02(r) 2H20(r) + 2CI2(r) 4)H2(r) + 12(r)
2HI (1)

5.3. ®oH/1 OLICHOYHBIX CPEJCTB

DoHJ] OLICHOYHBIX CPEICTB MO JaHHOM AUCIUIUTHHE (MOAYIIIO) IPEICTABICH B PHIOKEHHHU 2 K paboueil mporpamme.
OCHOBHBIC BONPOCHI U 33/1aHUsI, BLIHOCUMBIE JIJIsI OlIeHKH cpopmupoBanHocTd komnereHimu OIIK-1, ciaenyromue:

Biok A (OIIK-1.1)

1. CuMBOJI DIIeMEHTa TPOTAKTHHHIA — 3TO: 1) Pa 2) Pm 3) Pr 4) Pt

2. BemiecTBo, MOJIEKYJIa KOTOPOTO COCTOMT M3 YETHIPEX aTOMOB, - 3TO:

1) cepoBoiopos 2) TeTpaxJIopH] yriaepoaa 3) amMuax 4) 6pomOeH30I




3. Haubosplieit OTHOCUTENBHOM MOJIEKYISIpHOH Maccoi obmamaer: 1) In2S3 2) B2S3 3) Ga2S3 4) Al2S3
4. Macca (B rpammax) 0,2 MOJIb THIPOKCH/IA KaJIUsl PaBHa. ...

5. KonuuectBo BemecTBa (MoJb) MOPLUYU OKCUA HATpus, coepaxarueil 6,02*1023 aToMoB HaTpuUs, COCTaBUT:

6. ATOMY 371eMeHTa BaHaIUil COOTBETCTBYET AICKTPOHHAST KOH(DUTYpaIHsi:

1) 1522522p63s23p63d34s2 2) 1522s22p63s23p64524p3 3) 1s22522p63s23p64d5 4) 1s22522p63s23p5
7. CrenieHb OKUCIIEHHS a30Ta yBenuuuBaetcs B psiny: 1) NH3, NO, HNO3 2) NO, NO2, NH3 3) NH3, HNO3, NO2 4) KNO3,
KNO2, NO2

8. MaccoBast moist meau (B %) B 20 r. cMecH ¢ MHKOM, ecii Ipu 00padotke cmecu n3dsitkom HCI cobpano 4,2 i1 rasa npu H.y.,
COCTaBJISIET:

9. Jlnst monekysiporo ypasuerust KBr + H2SO4 + K2Cr207 = Br2 + Cr2(S04)3 + H20 + K2S04 cymma k03¢ GHITHEHTOB paBHa:
10. Xumwus — 370...

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

K2CO3 + 02 + Cr203 — CO2 + K2CrO4

12. KonuuecTro TemnoTsl (k/x), mormomaemoe mpu pasnoxennu 0,5 monb okcuzaa yriepoaa (1V) mo ypasHenuto peakimuCO?2 (1)
=C(1)+ 02 (r)—-393,4 xIx, paBnHo ... 1)98,352) 196,73)786,84) 8,96

13. DuTponHs yBENUINBAETCS B MPOLIECCE ...

1) 3amep3anus BoJibl 2) pactBopeHus coiu B Boae 3) 3H2 (r) + N2 (r) = 2NH3 (r) 4) 2CO (r) + 02 (r) = 2CO2 (1)

14. Heo6X0IMMBIM YCIOBHEM BO3MOKHOCTH OCYIIIECTBIICHUS XUMHUYECKON peaKIMy SBJISCTCA ... 1) yBeIUUEHUE SHTAIBIINU 2)
yBEIMUYEHUE SHTPONUH 3) YMEHbIIIEHHE H300apHO-M30TEePMUUECKOT0 oTeHIana4) yBennienrne n300apHo-N30TePMUIECKOTO
HOTEHIMaNa

15. YBenuueHnue CKOPOCTH XUMUYECKOH PEaKIIMH IIPHU BBEACHUH B CHCTEMY KaTaau3aTopa OObsACHSETCS ... 1) yMEHbIICHHEM
SHEPIHHU aKTHBAI[HU 2) yBeIM4YEeHHEM cpeJHell KHHETHYECKOH SHeprUd MOJIEKy13) BO3pacTaHuEeM
YHCJIa CTOJIKHOBEHHI MOJIEKYN  4) pOCTOM YHCIIa aKTHBHBIX MOJIEKYIT

16. Ecnu nipu HEU3MEHHOM TeMIepaType NaBlIeHUe B CUCTEMe YMEHBIIUTH B 2 pa3a, TO CKOPOCTh MPSIMON peakiuu

2502 (r)+ 02 (r) — 2S03 (1)

1) yBenuuurcs B 2 pasza 2) yMeHbIIUTCS B 2 pasa 3) ymenbiutcs B 6 pa3 4) ymeHpIHTCS B § pa3

17. TloBrIIeHNE TEMITEPaTypbl CMECTUT XUMUIECKOE PABHOBECHUE BIPABO B CHCTEME ...

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

18. He nmpoBosT 311€KTPUYECKHUI TOK ... 1) BOJHBIC paCTBOPHI CEPHON M YKCYCHOM KHCIIOT2) BOAHBIE PACTBOPHI CYJIb(aTa Kanblus U
THIPOKCHUIA HATPHS

3) aleToH M KpaxMaJibHbIi Kiieiicrep4) OEH3011 U XJIOPOBOIOPOIHAS KUCIIOTA

19. KoHcTaHTa 37IEKTPOTUTHYCCKOM AMCCOIUAIINN CTIA00T0 AIICKTPOJIUTA 3aBUCHT OT. .. 1) KOHIICHTpaI|K 2) TeMIepaTypsl  3)
MIPUPOABI AIEKTPOIIUTA

20. ITpu cocTaBiIeHHH MOJIEKYIISIPHOTO YPaBHEHHUS, KOTOPOMY OTBEYaeT HOHHO-MOJIEKYIISIPHOE ypaBHEHNE

Cu2+ + 20H- = Cu(OH)2, Heo0OX0AMMO UCIIOJIL30BATh APy UOHOB ...

)Cl- u Zn2+2)C0O32- u Nat 3)S2- u Na+4)Cl- uBa2+

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

22. llenouHoii pacTBOp 0Opaszyercs mpu pactBopennd B Boje ... 1) KNO2 2) Cu(NO3)2 3) NH4CI 4) Ca(NO3)2

23. s 30ons Agl, monyuennoro mo peakuuu: AGNO3 (u36.) + KI — Agl + KNO3, Hamry4immm KoaryJIupyromum JeicTBUEM OyaeT
obmamars woH ... 1) Cl-  2) SO42- 3) PO43-4) ClO4-

brok B (OIIK-1.2)

1. ITo Tepmoxumudeckomy ypasaeruto 2A1203 (1) + 6SO2 (1) + 302 (r) = 2A12(S04)3 (1), AH = -1750 xJIx (= -1675; =-297)
paccuuTaiiTe CTaHIAPTHYIO SHTANBIMIO 00Pa30BaHUs MIPOIYKTA.

2. IIpu mekoTopoit Temnepatype B romorenHoi cucreme 4NH3 + 302—2N2 + 6H20 paHoBecHbie koHIeHTparmu NH3, O2 u H20
coctaBuian cooTBeTcTBeHHO 0,14; 1,21 n 0,48 monb/in. PaccunraiitTe KOHCTaHTY PaBHOBECHSI.

3. Macca (r) kpucramtoruapara CaCl2 « 6H20, tpeGyemast [uist mpuroToBieHus 355 12,5 % pactBopa XJopuaa Kajbliis, paBHa ...
4. Yemy paBHa KpUOCKOITMUYECKAsl IIOCTOSTHHAS, €CIIM TIPH pacTBopeHnu 2,8 T BemecTBa B 100 T pacTBOpHUTEIIs TeMIlepaTypa
noHusmnack Ha 1,4 0C. MomsipHast Macca HediekTponaurta 76 r/Mons. 3,8

5. CocraBbTe MOJIEKYISIPHOE, HOHHO-MOJIEKYJSIPHOE U HOHHO-COKpANIEHHOE yPaBHEHUE PEAKIIMH MEXKIY HUTPATOM KaJbLIHUS H
KapOOHATOM KaJlusl.

Biok C (OTIK-1.3)

1. Cto4HbIe BOJIBI HEKOTOPOTO MPOMBIIIICHHOTO PEATIPUATHS COICPIKAT COJIH TSHKENBIX METAJIOB, HEOPTaHHMYECKHE KUCIIOTHI,
MOBEPXHOCTHO-aKTHBHBIE BemecTBa (IIAB) u apyrue 3arps3HUTENH OKpYXaromei cpensl. OHH B BUAE B3BECH ITOCTYIAIOT HA
OYHMCTHBIE COOPYKEHHS. B mpoiiecce UX OUYUCTKU NPOMCXOAAT MPOLIECCHI HEHTpaT3aluy, KOaryJsiy, OCAKICHUS, QUIbTpalul U
W3BJICYCHHUS BELIECTB, KOTOPHIE MOTYT OBITh PEATM30BAHbI MIIH UCIIOIH30BaHbI TOBTOPHO. Hanboiee TEXHOIOTUYHBIM 1
3((EKTUBHBIM CIOCOOOM BBIZICIICHUSI METAIIJIOB U3 PACTBOPOB SIBIISETCS dIIEKTPoIu3. Eciii rojoBoit 00beM ouuIlaeMoii Bo/ibl paBeH
1000 M3, a comeprxanue B HeM HOoHOB CO+2 coctaisier 16,3 Mr/mm3, To BpeMst, HEOOXOAMMOE /IS BBIICTICHHUS BCEro KoOabTa
3NEKTPOIN30M NpH cuiie Toka 17,96 A u Beixoze o Toky 90 %, coctaButr _cyrok. (OTBET MPUBECTH C TOYHOCTBIO J0 LIEJBIX;
Ar(Co) = 59; F=96500 Ki/moub.)

2. IIpoMBIIUIEHHOE TTOTY4YeHHEe HEKOTOPBIX IIPOCTHIX BENIECTB (METalIOB, BOJOPOAA U IP.) OCHOBAHO Ha OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUAX UX OKCHJIOB C YIJIEPOJIOM, B KOTOPBIX YIJIEPOJ SIBJISIETCS U PEareHTOM-BOCCTAHOBUTEIIEM, U
PeareHTOM-MCTOYHHKOM TEIUIOBOM SHepruu. J{pyrue MeToasl HX MOTyYeHHUS U JalbHEHIIee HCI0Ib30BaHNe 00pa3yIomIXCsI
MIPOIYKTOB ONPEAEISAIOTCA MX (PU3MYECKIMHU, XUMUYECKHUMHU CBOMCTBaMH U YCJIOBHIMH IPOBEJeHUs peakuii. B npouecce
MOJTyYeHHUS KOOATBTa B MTPOMBIIINICHHOCTH BO3MOYKHO HCIIOJIb30BaHUE PEaKIny yrist ¢ okcuaoM kobamsTa(ll)

C+Co0=Co+CO Temiora, HeOOXOAUMAs JUTS OCYIIECTBICHHS TpoIiecca, 00eCIeunBaeTCs FopeHneM yrieposa. Ecimu
SHTaNbNUKU 00pa3oBanus okcuna kodanbra (1), yrapHoro u yriekucnoro ra3oB paBHbl: —249, —101 u —396 k/Ix/Monb
COOTBETCTBEHHO, TO [yl noaydeHus 600 kr kobanbTa NoTpedyercst kr yriepoga.(Ilorepsmu yriaeposaa Ha moGouHbIE




HPOLECChI TPeHeOpeb; OTBET IPUBECTH C TOYHOCTHIO 110 Henoro 3HadeHus; Ar(Co) = 59.)

5.4. IlepeyeHb BUI0OB OLIEHOYHBIX CPeACTB

Konrponbhas padora (OIIK-1)
BeimosiHeHe 1 0TYET M0 TpakTHueckuM paboram (OTTK-1)
Dk3ameH, tectuposanue (OITK-1)

6. YHAEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOY JIS)

6.1. PekomeHyeMasi iuTepaTypa

1. Kusses, 1. A. Heopranuueckass xumus it arpapueB B 2 4. Yactb 1. TeopeTmdyeckne OCHOBBHI : yIeOHHK IS BY30B /
. A. Kusizes, C. H. Cmapeirus. — 5-¢ u3fl., nepepad. u morn. — Mocksa : M3narensctBo FOpaiit, 2023. — 253 ¢. — (Briciiee
oOpazoBanue). — ISBN 978-5-534-11763-9. — Teker : anektpoHHblii // OOpasoBarenbHas miardopma IOpaiir [calT]. —
URL: https://urait.ru/bcode/512568

2. Kuszes, [I. A. Heopranudeckas xumusi st arpapueB B 2 4. Yacte 2. XUMHS DJIEMEHTOB : y4eOHHK Uisi By30B /
O. A. Kusizes, C. H. Cmapeirus. — 5-e u3g., nepepad. u gorn. — Mocksa : M3narensctBo HOpaiir, 2023. — 359 ¢. — (Beicmiee
obpazoBanue). — ISBN 978-5-534-11761-5. — Tekcr : anekrpoHHbii // OOpazoBarenbHas miuardopma IFOpaiit [calT]. —
URL: https://urait.ru/bcode/512569

3. OOmas u HeopraHuveckas XuMust : yueOHuK 1iist By30B / O. T. Oranecsn, B. A. ITonkos, JI. U. Illepbakosa, A. K. bpes ;
o penakiueid J. T. OranecsHa. — 2-e u3f., nepepad. u nomn. — Mocksa : M3narenscrBo FOpaiit, 2023. — 558 ¢. — (Boicuee
oOpazosanue). — ISBN 978-5-534-16033-8. — Tekcr : anektponHblii // OOpasoBarenbHas miardopma IOpaitr [calT]. —
URL: https://urait.ru/bcode/530296

4. OOuias ¥ HeopraHuyeckas XUMus. 3agayHuK : ydeOHoe mocobue st By3oB / C. C. babkuna [u mp.] ; moa pemakiuen
C. C. babkuno#, JI. /1. Tomuno#i. — Mocksa : U3natensctBo FOpaiit, 2023. — 464 c. — (Bricuiee oOpasoBanue). — ISBN 978-
5-534-01498-3. — Tekcr : anextpouuslit // O6pasoarensHas miardpopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/511075

5. Pocun, U. B. O0Omas u Heopranmdeckas xumus B 3 T. T. 1. OOmas xumus : yueOHHK a1 By3oB/ U. B. Pocun,
JI. 1. Tomuna. — Mocksa : UznarensctBo FOpaiit, 2023. — 426 c¢. — (Briciiee oOpazoBanue). — ISBN 978-5-9916-3816-6. —
Tekcr : anekTponHsii / O6paszosaTernbhast mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511256

6. Pocun, U. B. O6mmas u Heopranndeckast xumust B 3 1. T. 2. Xumus S-, d- u f- anemenTos : yueOHuk s By308 / 1. B. Pocun,
JI. 1. Tomuna. — Mocksa : U3narensctBo FOpaiit, 2023. — 492 ¢. — (Bsiciiee o6pazoanue). — ISBN 978-5-534-02292-6. —
Tekcr : anexktponnsii // ObpasosatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511254

7. Pocun, U. B. Obmas u neopranuueckas xumus B 3 T. T. 3. Xumus p-aneMeHToB : yueOHUK Juii By3oB / 1. B. Pocun,
JI. 1. Tomuna. — Mocksa : U3narensctBo FOpaiit, 2023. — 436 ¢. — (Bsiciee oopazoBanue). — ISBN 978-5-534-02294-0.
Tekcr : anektponHsbii // Obpasosatesnbhas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511255

8. CwmapseiruH, C.H. Heopranwueckas xumus. IIpakTtuky™m : ydeOHO-mpakTHueckoe mocobue/ C. H. Cmapbirus,
H. JI. barunasen, U. B. daiinakoBa. — MockBa : M3narensctBo FOpaiit, 2022. — 414 c. — (bakanaBp. AkageMu4eckuii Kypc). —
ISBN 978-5-9916-2736-8. — Tekctr : onekrponHeiii // OOpasoBatenbHas 1wiarpopma  FOpaidt  [caiit]. —
URL: https://urait.ru/bcode/509103

9. Cysopos, A. B. O0mias u Heoprannieckas XuMus. Bonpockl u 3aqauu : yue6Hoe mocobue ms By3oB / A. B. CyBopos,
A. b. Huxkonbckuid. — 2-e u3a., ucrnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2023. — 308 c. — (Briciiee o6pa3oBanue). —
ISBN 978-5-534-07902-9. — Tekctr : onekrponHslii // OOpaszoBarenbHas Iiatgopma  IOpait  [caiit]. —
URL: https://urait.ru/bcode/516152

10. Tynukun, E. 1. Xumus. B 2 4. Yacts 1. OOuias u Heopranuyeckas xumus : yaeOHuK ais By3oB / E. U. Tynukun. — 2-¢
u3A., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 385 c. — (Bricmee oopasoBanue). — ISBN 978-5-534-02226-1.
— Teker : anexTpouHslii / ObpasoBarenpras miathopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/513685

6.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKALMOHHO# ceTH THTEpHET
6.2.1. HammonansHas 6a3a JaHHBIX 3aKOHOATENbCTBA Pectybnnku Y3bekucran — https://lex.uz/ru/
6.2.2. HarmonanpHas 6ubnnortexka nmern Anwiiepa Hasou - https://www.natlib.uz/
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6.3. Ilepeyenb nHGOPMATMOHHBIX TEXHOJIOTHIi

6.3.1 Ilepeyenn nporpaMMHOro odecneyeHus

6.3.1.1|Adobe Reader - TIporpamma [uist MPOCMOTpPA 3IEKTPOHHBIX TOKYMEHTOB

6.3.1.2(ESET Endpoint Antivirus + ESET Server Security - CpencTBo aHTUBHPYCHO# 3aIUTHI

6.3.1.3|Google Chrome - Bpaysep

6.3.1.4[Moodle - O6pa3osarensHsiii nopran Oumnan PI'BOY BO «AI'TY» B TamkeHtckoii obnactu Peciybnnkn Y36ekucraun

6.3.1.5|Mozilla FireFox - Bpaysep

6.3.1.6|Microsoft 365 - ITporpammuoe obecredeHue it paboThl C AIEKTPOHHBIME JOKYMEHTaMHU

6.3.1.7(7-zip - Apxusarop

6.3.2 IlepeueHb HHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NPO(ecCHOHAIbHBIX 023 JaHHBIX

6.3.2.1(9nexTponHo — 6ubnMoOTeUHAs cucTeMa «JIaHby

6.3.2.2|O6pasoBatenphast miathopma «FOpaiT»

6.3.2.3|{udporoii oopazoBatenbubiii pecypc «|IPR SMART

6.3.2.4|HarronanpHast 6a3a TaHHBIX 3aKOHOAATeNbCTBA Pecybnuku Y30ekucran — https://lex.uz/ru/

6.3.2.5|HarmmonansHas oubnmorexa nMenn Anumrepa Hason - https://www.natlib.uz/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

7.1|Aymutopus IS IPOBEICHHS JICKIIMOHHBIX 3aHATHIA, 000py/IoBaHHas yueOHOM Mebenbto qocka. Habop
JICMOHCTPAIOHHOTO 000PYI0BaHHs

7.2|Aynutopus At IpoBeAEHHs J1Ja00paTOPHBIX 3aHATUI 000pynoBaHHas yueOHOI Mebenbto: IIkad BorTsKHOMN, [KadbI
JUISL XpaHEeHHsI XUMHIECKHUX PEaKTHBOB, MOIKa, CTOIBI XUMUYECKHUE, TaOypeTsl, ayANTOPHAS AOCKa (MENoBas), CTOII, CTYI
JuLs rpeniofaBarensi. KoMIeKkT XMMUUEeCKOH OCYAbl B COOTBETCTBUH € TEMAaTHKOM MPOBOIMMBIX 1a00paTOPHBIX 3aHATHH;
CTeHIbI IO TeMaTHKE AUCIUILINH: IEPHOIIIEcKas CHCTeMa XUMHIecKuX dneMenToB [I.1. MeHzeneeBa, pacTBOPIMOCTh
KHUCJIOT, OCHOBAHUH U cojell B BOJIE, PsA CTaHIAPTHBIX AJIEKTPOAHBIX IIOTEHIUAIOB

7.3|Aymutopust 17 TPOBEICHHS IPYIIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTALUI, TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHOM
aTTecTalnuy, 000pyaoBaHa yd4eOHOI Mebelbio, J0ocKa.

7.4| Aynutopust Asl CaMOCTOSTEIbHON paboTHl — IIOMEIIEHNE, OCHAIEHHOE KOMIIBIOTEPAMH C BBIXOJIOM B ceTh MHTEpHeT,
obecreunBaeT AOCTYH K HIIEKTPOHHO-OMOIHOTEUHBIM cucTeMaM, B O0pa3oBartenbHblii nopran duiunana @PIBOY BO
«ATI'TY» B Tamkentckoi obnactu PecriyOnnkn Y30ekucTaH.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHHUIO JUCHUTIIVIMHBI (MOZAY JIST)

1. Kaguposa JI. Xumusa. Metoanueckue yka3zaHUS 110 BBIIOJHEHHIO CaMOCTOATEIbHONH pabOThl 00ydalOIUXCsl Ul HApPaBICHUS
05.03.06 Dkoytorusi ¥ MPUPOIOTIOIBL30BAHUE IS 3a0uHOM (opMbl 00ydenus, Ounuman AT'TY B TamkenTckoit obnactu PecriyGnku
V36ekucran. — - URL: https://portal.astutr.uz/.

2. Kaguposa J. Xumus. Meroauueckue yka3aHus Uit 1a00paTOpHBIX 3aHATHIA oOydaromuxcs it Harnpasierus 05.03.06 Dxomnorus
U IIPUPOJIONIONB30BaHME AT 3204HON (opMmbl 00yuenust, @unuan AI'TY B Tamxkentckoii o6nactu Pecriybnuxu Y36ekucran. —URL:
https://portal.astutr.uz/
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[Tpunoxenue k pabodeil mporpamme
JTUCIUATITAHBI (MOYJIs1)
«XHUMMUS»

Ocob0ennocTu peanusannu PII/] npy HAIMYMK B KOHTHHIEHTE 00y4YAIONIUXCH C OTPAHNYEHHBIMHU
BO3MO’KHOCTSIMM 310POBbS 10 3PEHUI0

B ®ummane B pamkax cosgaHusi 6e30aphepHOil 00pa3oBaTenbHOU Cpeabl I OOyJarOIUXCs ¢
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI 110 3PEHUIO0 OPTaHW30BaHbl HH(POPMALIMOHHBIE YKa3aTelu C
UCTOJB30BAHUEM TaKTWIbHOTO mmpudra 1o cucteme bpaitnsa. Caiit @unmana uMeeT BEpCHIO IS
CIIa00BUSIIUX.

1. Peasinzanus PIIJ] MOXeT OCyIIECTBISTHCS C UCIIOJIB30BAHUEM JUCTAHIMOHHBIX TEXHOJIOTU.

2. Meroaunueckue yKa3aHus AJis 00y4JaromuXcs 10 OCBOCHUIO TUCHHUIUINHBI (MOJTYJIs) IPEICTABICHBI
B ayauodopmare.

3. ®opma mnpoBeAEHUS NPOMEKYTOUHOM aTTeCTallMd MO JUCUUIUIMHE YCTAaHaBIIMBAECTCS s
obyuaromuxcs ¢ OB3 ¢ yueToM HHIMBHIYaTbHBIX MCUXO(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MMCHMEHHO
Ha Oymare, TMCBMEHHO Ha KOMIBIOTEpE, B (hOpMe TECTHPOBAHHUS U T.I1.).

4. Tlpm npoBeNeHUM MPOMEXKYTOUHOIO KOHTPOJsS oOydarouemMycss NOpu  HEeoOXOIUMOCTU
MIPEIOCTABIISETCS ACCUCTEHT.

5. Ilpu mpoBeneHUH MPOMEKYTOUYHOTO M TEKYIIETO KOHTPOJIS C MCIHOJb30BAaHUEM ACCUCTUBHBIX
CPEICTB 00yUaroeMycs PEeI0CTaBIIACTCS AOMOIHUTEIbHOE BPEMs IS TIOATOTOBKH OTBETA.

Oco0ennocTu peanusanuu PII/I npy HaIM4uuy B KOHTUHIeHTE 00y4al0MXCH €
OrpaHMYECHHBIMH BO3MOKHOCTSMHU 310POBbSI 10 CIYXY

1. Peasuzanus PITJ] MOXeT OCyIIEeCTBIATHCS C HCTIOJIb30BAaHUEM AUCTAHITMOHHBIX TEXHOJIOTHH.

2. Ilpu mpoBeneHUM 3aHATHI MPOU3BOIUTCS TyOIMpOBAaHUE 3BYKOBOM CIPAaBOYHON HMH(OpManuu
BU3YaJIbHOM.

3. ®opma mnpoBeleHUs NPOMEKYTOUYHOW aTTeCTallMd MO AUCHMIUIMHE YCTAHABIMBAETCSA IS
obOyuaroruxcsi ¢ OB3 ¢ yueToM MHANBUIYATbHBIX ICUXO(PU3NUECKUX 0COOCHHOCTEN (YCTHO, TUCHMEHHO
Ha Oymare, TUCbMEHHO Ha KOMIIbIOTEpPE, B HOpMe TECTUPOBAHUS U T.11.).

4. Tlpu mnpoBeAeHUH TNPOMEXKYTOUHOTO KOHTPOJIsS oOOydaromeMmycss MpH HEOOXOAMMOCTH
MPEAOCTABIIAECTCS ACCUCTEHT.

5. Ilpu mpoBeneHUH MPOMEKYTOYHOTO M TEKYIIEr0 KOHTPOJS C MCHOJIb30BAaHUEM ACCHUCTHUBHBIX
CPEICTB 00yUaroLeMycs IPeI0CTABIIAETCS OMOJHUTEIbHOE BPEeMs ISl TIOATOTOBKH OTBETA.

Oco6ennoctu peasusauuu PII/[ npu HAJIMYMM B KOHTMHIEHTe 00y4alomuxcs ¢
OrpaHUYeHHBIMHU BO3MOKHOCTSAMHM 3/10POBbSl, UMEIIIUX HAPYIIEHHUS] ONOPHO-ABUIATEIHLHOI0
anmapara

B ®unmnane B paMkax co3gaHus Oe30apbepHOil 00pa3oBaTeNbHONM Cpeabl Ui 00y4aromuXcsl ¢
OTpaHUYEHHBIMH BO3MOKHOCTSMHM 370POBBS, UMEIOLIMX HApPYIIEHUS OMOPHO-IBUIaTEIbHOIO ammnapara,
KOpIyca, B KOTOPBIX pealn3yercsi oOpa3oBaTelbHas ACSITENbHOCTh, YKOMIUIEKTOBAHBI HEOOXOIUMBIM
o0opynoBaHUEM 7Sl OOJIETYSHHSI TOCTYTA B AYAUTOPHH U 00CTYKUBAIOIINE TOMEIICHHUS.

1. Peanuzanus PII/] MOokeT OCyIIECTBIATHCS C UCIIOIB30BAHUEM NHCTAHIIMOHHBIX TEXHOJIOTHI.

2. Ilpu mpoBeneHUH 3aHATHII oOecreynBaeTCs BO3MOXKHOCTb OCBOEHHS MPAKTUUYECKHX HABBIKOB
oOyuatomumcs ¢ OB3 ¢ yueToM ero uHAMBUAYAIbHBIX (QU3HMUECKUX BO3MOKHOCTEH.

3. ®opma mpoBeleHUs NPOMEKYTOUHOW aTTeCTallMd MO AMCHUUIUIMHE YCTaHABIUBAETCS JUIS
obyuyaromuxcs ¢ OB3 ¢ yueToM HHAMBHIyaTbHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEN (YCTHO, MUCHMEHHO
Ha Oymare, TUCbMEHHO Ha KOMITbIOTEpPE, B (hOpME TECTUPOBAHHUS U T.I1.).

4. ITpu npoBeieHUH MTPOMEKYTOUHOTO KOHTPOJISE 00yJaromeMycsi Ipu HEOOXOIUMOCTH
IIPEIOCTABIISAETCS ACCUCTEHT.



