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1. UEJY OCBOEHHS JHCUHTIMHDBI

[ lemsivyt OCBOSHMS JHCIHILTHHBL « XHMHAY ABIAIOTCH:
e HIYHEHHE XMMHUECKHX CHCTEM, OCHOBHLIX MOHATHIT 1 (yHIAMEHTATBHBIX 33aKOH0B XHMHH € NO3HILHI
COBPEMEHHOH HAYKH;
*  (JOPMHPOBAHHE HABBLIKOB [IPHMEHCHHA TEOPETHYCCKHX IHAHHI B XOJE BLITOTHEHHS NadOpPATOPHLIX
paboT 1 NPH PeLleHMH IPAKTHUCCKHX 3al1ad;
e (POPMHPOBAHHE HABBIKOB IPUMEHEHHA tHaHnii B oG2aCTH XHMHE [IPH PEIICHHH NPO(eccHoHaAIbHBIX
1a1a4
Famauan JTHCIHITTHHEL
e H3YHEHHE OCHOBHLIX MOHATHIT H 3aKOHOB XUMHH;
e 3AKperIeHie MoNyHeHHEIX 3HAHHI NPH PeleHHH 3a1at;
o (OpPMHPOBAHHE HABLIKOB NPHMEHEHIN TEOPETHUCCKHX JHAHMI B XOme BRUTOIHEHHS J1abopaTopHBIX
paboT 1 PH PeLIeHNH PAcUeTHRIX 3a1ad.

2. MECTO AMCUMILIMHBLI B CTPYKTYPE OIIOIT BO

Jincuummaa ¢ XuMusy 0THOCHTCs K DasoRoil HacTH OTTO11 BO

JlMCHMIUIMEA  OIMPAETCs Ha 3HAHUA MPEJMETOB OCHOBHOM oOpa3oRATEIBHON  IPOTpaMMbl  CPEAHEIO
(noH0r0) 06IIEro 0OPABOBAHNA O NPE/IMETAM: XHMUS, (PH3HKA, MaTEMaTHKA.

3. IUIAHMPYEMBIE PE3YJILTATHI ObYHYEHHS 1O AHCHUTLTHHE

[lnaHupyeMele pesy/ibTatsl 00yUeHHs M0 JTHCUHIUIHHE, COOTHECCHHBIE C IUIAHHPYEMbIMHU pesyibTaTami
oceoerns QIO

Kon fopmipyembix VpopeHh 0CBOSHNA KOMIETCHIHN [Tnanupyemuie pf:z;.r::ﬂnﬁh O0yHEHHA N0 AHCUMIVTHHE
KOMOETEHLUHH XapaKTepHiyioLme arans GopMUPOBAHII KOMITETEHINI
[ nokA3aTeNH OCBOCHHA KOMNETEHLII)
! 2 3
OK-8 YacTuyHoE OCBOCHHE 3HATHL, OCHOBHBIE [OHATHA W 3aKOHEL XMMHHI

XapakrTep BO3ACHCTBHA  BPEAHBIX W ONACHBIX
(paKTOPOB Ha HEIOBEKA M IPHPOIHYIO Cpexy

l ¥Merh: IpHMeHsTh OCHOBHBEIC MOHATHA H 3aKOHBL
XHMHH, NPHHIANL 00CCHeueHns  IKOTOTHHECKOH
De3onacHoCTH [1pH pelieHH Jasad
npoheccHOHanBHON JeATeIbBHOCTH

Baagers: OCHOBHEIMK  OpHeMamu  00paboTky
IKCHEPUMEHTATBHBIX JAHHBIX; HABBIKAMH OIHCAHUA
OCHOBHBIX ~ XMMMYECKHX HBICHMH M pelicHus
THIOBKIX 387184




4. OBBEM M CTPYKTYPA JHCHHILINHbBI

TpyA0eMKOCTE MCIHILTHHE] cocTaB/ser 3 aueTHrix e/, 108 Hacos
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Cojepranne JeKHHOHHBIX 3aHATHIL 110 JHCIHILINTE

Pasnen |. OcHOBHBIE MOHATHA H 3aK0Hb! XuMuH, HoMeHKIaTYpa HeOpraHH4ecKHX COCAMHEHHI.
Tema 1. OcHOBHBIE TOHATHA XHMHH.




[MoHgTHE XHMHMECKOro MIEMEHTA, [POCTOrO M CIMKHONO BELIECTBA. ATOMHAaA €/IMHHIA MAcChl,
ArtoMHas Macca. KoJqMuecTBO BeliecTBa — Monk., MoJspHas o MojeKynapHas Macca. BaieHTHOCT.
Crenedb OKHCIeHHS, JKBHBANCHT, MOJIBHAA Macca JKBHBANeHTA. Mob — e/MHHIA KOJMHECTBA BELICCTRA,

Tema 2. OcHOBHBIE 3AKOHEI XHMHH,

3aK0H TIOCTOSHCTEA coCTapa. 3aKoH KparHbX OTHOUIEHMI. 3akod ABoraapo. 3aKOoH COXpaHCHHA
Macchl BelecTs, 3axon skBuBaneHToR, COBPEMEHHOE ONPEIENCHHE HOHATHA «XUMHYCCKHI IKBHBAICHT).
Pacyer MOIAPHONR MACCHl IKBUBLICHTA NPOCTRIX H CIOKHBIX BemecTs. MareMaruyeckoe BuIpaKeHHe
3aKOHA IKBHBAIEHTOB 1 €r0 NPHMEHEHHE B XHMHYCCKHX pacyeTax.

Tewma 3. HomeHknaTypa HCOPraHHYECKHX COEIHHEH T,

Kiiacchl M HOMEHKIATYPA XMMHYECKHX COCIHHEHHN

Paznen 2. Tlepuonmueckuii 3akoH u nepuojnueckas cucrema anementos JLH. Meujencesa.
XHMHYECKad CBA3L U CTPOSHHE BEIIECTRA.

Tema 1. KpanToBo-MexaHHyecKas MOJIEIE CTPOSHHSA aTOMa.

Kpanropo-MexaHudeckas Mopens crpoenus aroma. [losstue opOurtann, KpantoBbie uucna,
CTpyKTypa MEeKTPOHHBIX 0D0I0OYEK aToMa: KBAHTOBBIC YPOBHH M MOLYPOBHH, NPaRHIa 3arnonHeHHs
opOnTanell B MHOTOMIEKTPOHHBIX ATOMAX.

Tema 2. Ilepuoamveckuii 3akon u IlepHoguueckas cHcTeMa IEMEHTOB JL.M.Menneneena.
Cospemennas  (opmynuposxka Ilepuoguveckoro  sakona, CTPYKTYpa  NEpPHOMHHECKOH — CHCTEMEI
JLU Menneneepa. Dnekrponnsle cemeilcTBa aneMeHTOR. Mamenenne CBOHCTE aTtoMOB M COCIMHEHHI]
JIEMEHTOB B EPHOAAX H IPYIIAx.

Tema 3. MemaTtoMHBIE H  MEKMOICKYAPHBIE  B3auMO/eicTBEA. BHIbl XHMHYECKOH CRA3H.
KopanenToas xpMuueckas cpssb, Cpoiicrsa kosanedtnoi ceszu. Monnaa xummueckasn cpasb. CpoiicTsa
moHHol cesan. Metanmmuueckasd csaib. CpoiicTea MeTaunyeckoil ceasu. Boaopoanas XuMudeckas CBA3b H
¢e CBOHCTRA,

Pasgen 3. Pacteops, O6uiie cpoiictea, CnocoOsl BRIPAKEHHA KOHIEHTPALHH.

Tema 1. Pacteopusmocts seiects. Criocodul BRIPLKEHHA KOHIICHTPALIHH PACTBOPOB: MaccoBad 10114,
MOJIIPHAS KOHUIEHTPALME, MOTAPHAR KOHIEHTPALINA IKEHBATEHTA,

Tema 2. OKHCIHTEIBHO-BOCCTAHOBHTE/IBHBIE PEAKITHH.

Crenenn OKHCICHHS aToOMOB 9jeMeHToB. llponecchl oKucIeHUs-BOCCTAHOBICHUA, BamHenme
okucTHTENH | BoccTanopuTeay. Cocrasienne ypaBHEHHI OKHCIHTEILHO-BOCCTAHOBHTEIBHBIX PEAKITHIT.

Pasnen 4. Csoiicrea pa30aBlIeHHBIX PacTBOPOB HEWIEKTPOJMTOB, PacTBOPBl  3NEKTPOINTOR,
JIncconmatus CHILHBIX # cnadbix anexrponuron. [lnccoumanms Boibl.

Tema 1. Teopust aekTponuTHuecKkoil gucconnainn. Cuapnpie 0 c1alble 2ICKTPOINTHI

Tema 2. Crenedb jauccoumanun. Koncranra auccoumanuu. 3akon pasOaenenus OCrBanbia.
MasiopacTaopuMele MeKTpoIHTEL [IponsBeienne pacTBOPHMOCTH.

Tema 3. DuexrpomuTHueckas anccoinarius Boinl. Monnoe npouisenenne Bojbl BoaoposHbi
MOKA3aTENb.

Pasnen 5. OCHOBEI XHMHMECKOH TepMontaMnii. TepmoxuMus, XHMHYECKOE PABHOBECHE,

Tema 1. DuepreTnka v HAIPABICHAE XHMHUECKHX PEaKIHIH

BHyTpeHHss IHEPrus 0 OHTWILINA cHeTemsl, [lepBbiil 3axon TepMoauHamMukH, Tenosbe agipextsi
xumMuueckux peakimit. 3akon lecca u cneietus w3 Hero. Teriora (9UTANBINA) 0OPA3OBAHIE XHMHUECKHX
coepuiennit. durponusa. Hanpapnenue XMMHUECKHX NPOIECCOB B MIOMHPOBAHHBIX CHeTemax. Bropoil
3aKOH  TepMoanHaMEkd. Dueprus ['u00ca. Hanpaenenne M nipefien CamMONpoOH3IBONBHOIO  TCHUCHHA
XMMUHECKMX peakiiuii.

Tema 2. XaMHUECKOE paBHOBECHE.

Ofparumele u neobpatuMble peakini. Xumuseckoe papnosecne. Koncranta pasrosecus. Pacuer
cocTaBa pasHoBecHBIX cMeceil. Cmentenne pasnosecus, Hpuniun Jle Hlarense.

Pazmen 6. OcHOBR XHMHYSCKOH KMHETHKH.
Tema 1. OcHOBEI XHMUYECKO KHHETHEH.



CxopocTh XMMHYECKOH peakun. Daktophbl, BAHAIONINE HA CKOPOCTh PeaKIMH. ()CHOBHOH 3aKOH
XHMHYCCKOI kuHeTHin, KiHeTnueckne ypasnenns,

Tema 2. 3aBHCHMOCTH CKOPOCTH peakiu o7 Temmeparyphl. 3akon Bawr-l'odda. Ypasnenne
Appenuyca, JHepris akrusaiui, Karanmmsatopsl i HHTHOUTOPDL.

Pazzien 7. OCHOBEI 3MEKTPOXHUMHH, DIEKTPOIHbBIE Npolecchl. [WIbBAHHYECKHE JNEMEHTEL

Tema 1. DIeXTPOXHMHUECKHE cHCTEMBl. XHMHYECKHE HCTOUHHKH TOKA, DICKTPOAHbBIE IOTCHIMATRL
CTanjapTHBIE HEKTPOAHEIC NOTCHIMATLI, MeTaninueckie s1eKTpo/ibl. ['a30B8bie 3IeKTpop!. Boaopoausii
WEKTPOJIL.

Tema 2. Pacuer u naMepeHHe MoTeHHHANOR onekTponos # DJ1C ranbBasieckux MeMEHTOB.

Pasen 8. Dnexrposus. Kopposna METALIOB.

Tema 1. Bnextponua.

CYIIHOCTE  MEKTPONIHIA. DIEKTPONH3 pACTBOPOR M PACIUIARICHHBIX CPEL 3akonnr Dapajes.
[IpuMeHer e a1eKTpon3a.

Tema 2, Kopposus MeTalnos.

THnB! KOPPOIMOHHBIX Pa3pymIenHil. XHMHUECKas 1 AEKTPOXHMHtecKan Koppo3us, Crocolsl aum el
METAUIOB OT KOPPOIHH.

Copepmanne 1a00paTopHBIX 3ANATII 10 AHCHHILIHTE

Pazgen 1. OcHOBHBIE TOHATHA 1 3aKOHb! XUMHE, HOMEHKIATY PA HEOPTAHHYECKHX COCIHHEHIHI.
Tema 1. OCHOBHBIE HOHATHA XHMHH,

JaGoparopras pabora « XHMHUECKHE CROACTBA KIIACCOR HEOPraHUHECKHY COCJIHHEHHI Y,

Tema 2. OcHOBHEIE 3aKOHBI XHMHIH.

JlaGoparopran paGora «OnpejeneHne IKBABATEHTHONR MACCH TIPOCTHIX W CIIOKHRIX BEIICCTRN.

Pasjien 3. Pacteoper. OGmue cpoiicraa. Cnoco0pl BHIPAKSHHA KOHUEHTPAIHH.
Tema 1. CnocoOsl BeIpaKeHHS KOHIEHTPAIIHH PACTBOPOB.
JaGoparopuas pabota «[IpHIOTOBICHIE PACTBOPOB Pa3IHYHBIX KOHUCHTPAIHH Y,

Paszen 4. Cpoiictra pastaBIeniBIX PACTBOPOB HEMEKTPOINTOB. PACTBOPBI JICKTPOIHTOB.
Jlcconmanus CHALHBIX ¥ ¢adbix ekTpoauTos. JInccolainng BojinL.

Tema 3, PaBHOBECHA B BOJIHBEIX PACTBOPAX MIEKTPOIHTOB.

Jlaboparopuas pabora «pH pacteopos».

Pazaen 5. OcHOBE XHMuHeckoil TepMouaaMuky. TepMoxuMus, XUMIHECKOE PABHOBECHE,
Tema 2. Xumu4eckoe paBHOBECHE,

«JlaBopartopras paborta « XHMHUECKOE PABHOBECHEY.

Paznen 6, OCHOBE XHMHYECKOH KHHETHKH,
Tema 1. OcHOBBI XUMHEECKOH KNHETHKN,
JlaBoparopras pabora « CKOpPOCTE XHMHUECKHX PeaKimniiy,

Pasnen 7. OCHOBEI 2JMEKTPOXMMHH, DIEKTPOIHEIE MPOLECCHL. [ ANbBAHNHECKHE JIEMEHTEL
Tema 1. lanbpaHHYECKHE JTEMEHTHIL.

JlaBoparopras pabora «[ anbBanHUYeCKHe JIEMCHTBID.

Paznen 8. Dnexrponus, Kopposus MeTannos.
Tema 1. Daexrponus.
JlaGopaTtopnas paboTa «IeKTPOIIHY.

Tema 2. Kopposus METAIIIOB.
JlaGoparopnas pabota « Koppoius MeTalosy.



5. OBPA3OBATEJILHBIE TEXHOJTOTI'HHA

B npenojapaHui  JHCHHIVIHEEL  «XHMAR  HCIOJIE3YIOTCH pasnoobpasnsle  00pasoBaTeNbHLIC

TEXHOIONHH KaK TPAIMIIHOHHEIS, TAK H ¢ IIPHMEHEHHCM aKTHBHBIX ¥ MHTEPaKTHBHBIX METOL0B Dﬁ'}“ll‘:HHH.

AKTHBHBIE H HHTEPAKTHBHEIE METOIB! 00YUEHHA:

~  Humepaxmuenas sexyus (pazoen 1 mema 2; pasoen 2 memw [ — 3, pasoen 3 mema 1; pasden
4 memwt 1 — 3; pazoen 5 memw 1 — 2; pazoen 6 memor | — 2; pasden 7 memvi 1 — 2; pazoen &
memur { — 2).

—  Ipynnoeas duckyecus (pazoen 2 memot [ —3)

~  Tpenunz (pazoen |, mema 3; pasoen 3, memot | — 2,

—  Ananuz eumyayuii (pazoen 5 mesa 2; pazoen 6 memur 1 - 2)

—  Pasbop xonxpemunix cumyayuil (pazoen 7, mema 2; pazoen 8, mema 1-2).

6. OHEHOUYHBIE CPEJCTBA JUISI TEKYIIETO KOHTPOJISA YCIHEBAEMOCTH,
NPOMEKYTOUYHOM ATTECTALIMM 110 HTOIAM OCBOEHMA JTHCHHILTHHBI H
YUEBHO-METO/JHYECKOE OBECHEYEHHE CAMOCTOSATENBHON PABOTDBI
CTYJAEHTOB

TﬂK}’[liHﬁ KOHTPOIE YCNeBaeMOCTH MIPOBOARTCA 1O pesyabTaTaM NpoBeICcHIA pf.‘i:i'f'ﬂl*ll'-b:{‘rl]'[‘pﬂﬂﬂ N

CHEIVIONIHM KOHTPOJIBHEIM BOTIPOCIHM .

Peirrunr — konrpoan 1.

A

2.

fad

Q.

10.

11.

12

JlaTh Ha3BAHMS CAEIYIOWUM COEIHHEHHAM:

Cu0, MgS, HMnOs, HBr, LiOH, AI(HSO4)3, SnOHNO;3, FeCls.

Hanuecars xuMuueckue (POPMYIIL CIEIyOUHX COeTHHEHIHI:

oxenn wenesa (1D, cyandua uuxens (1), ruppoxcun Oapua, MapraslloBad KHCIOTA, riuapocynsuT
ATIOMHUHHS, HAHOBOIOPOIHA KMCIO0TA, IMXPOMAT Kaumst, HUTpat ruapoxeu xpoma (111).

[Mpusegute GOPMYIHPOBKY 3aK0HA ABOTA/IPO.

Packpoiite NOHATHE IKBHBAICHTA, MOIAPHAS MACcCa IKBHBAICHTA U1 PA3THYHBIX KIIACCOB XHMHUCCKHX
COETHMHEHHIT.

[pu cropanuu 5,2 r metanaa obpasyercs 9,84 r okenaa MeTaua. OnpenellTs SKBHBAIEHTHYIO Maccy
MeTanna

Buiieante MOMpHYIO Maccy IxprBaleHTa Metamta, ecin 0,493 r xnopuia 9TOro METALIA MoCne
obpaboTin uutparoM cepefpa obpasoeanu 0,861 1 xnopuia cepedpa.

IKBUBAIEHTHAA MAcca MeTa/ia B 2 paza Gonbie, yeM JKBHBAICHTHAA Macca Kuciopoja. Oupeaenire
OTHOIIEHHE MACCHI OKCHIA K MACCE MeTalla,

KaxoBsl OCHOBHEIE 3aKOHOMEPHOCTH paciipeiefieHHa 3IeKTpoHoB B arome. [IpHBesuTe 3HAUEHHA
KBAHTOBLIX YHCE BCEX HIEKTPOHOB /14 KOH(pHIYpaluii 5°5p°.

Pacnonosare anementst I, F, Cl, Br 8 pan no Ro3pacTaduio WICKTPOOTPHIATEIBHOCTH aTOMOB,
Fueprus HOHU3IAHK. DHEPINs CPOIACTBA K HNeKTpoy. MX u3meHeHne y SIeMEHTOR 110 [IepHOaM 1
IPYIIEM.

OnpejgeanTe YHC0 CBAICH B MONICKYJIE H YK@GKNTE CTENEHb OKHCICHHA W BAICHTHOCTL KPEMHHA B
coenauuenun KaSi103,

Mesiry MOJTeKYIaMH KaKHX 13 nepeurciennsx semects (Hz, NHs, H20, HI) oBpasyiored BoA0poabie
cas3n?

Peiitunr — konrpoasb 2.

1.

[

Croneio rpammos CuSOs SH20 neobxomumo B3ste s npurotosienns 400 ma 0.2 u. pactsopa
cyasthara Mean.

PaceunTaTh CKOABKO FPAMMOB BEIIECTBA HEODXOHMO BIATH 11TA npuroToactus 600 mi 10% pactBOpa
CH:COONa (p = 1,098 rlem?).

[MpusenTe ONpeAeIeHHE CTaNIAPTHO 3HTPONHH 00pa3oBaHNA BelleCcTRa.



4. Onpenenute CTaHIAPTHYIO SHTANBIHIO 00pasopanns N2O, ecin H3BECTHA CTAHAAPTHAA IHTLILITHA
obpazosanus COz (-393.3 kJIa/Moub) 1 cTan apTHas SHTATBITHA PEAKIHK:
C(rp) + 2N20(r) = COa(r) + 2Na(r), rae AHo p-unn) = - 556,5 w/lx

5. Paccumraiite TerioBoit opeKT PEAKIEN 110 HIBECTHBIM TENIOBHIM 3()(eKTaM APyrHX peaKimi
Peaxiums AH x[lx/mons
C(rpatut) + H20(r)= CO(r) + Ha(r) ?
C(rpadmut) + Oz(r) = CO2(r) 405.8
CO (r) + ¥2 Oz (r)= COx(1) 2845
Hz (r)+ % 02 (r)= H20 (1) 246.8

6. Kaxue daxroper OyayT cnocoOCTBOBATE YBEIHYEHHIO CKOPOCTH Peakiiny
4FeS; + 1102 =2Fe203+ 850, 7

7. B moment paBHopecis cuctemb Na + 3H «» 2NH; koHuenTpaiiy seiiects coctasanior [Na|p =3
smons/1t; [Ha]p = 9 mons/n; [NHsp = 4 monp/n. Kakosa Gbi1a MeXo/iHas KOHICHTPALHA asoTa?

8. B Kakyio cropoHy cMecTHTCH pasHoBecHe B peakimn 3Ha + Np - 2NHz + Q
a) NpH NOBLIILIEHHH JaBISHMA;
0) npu yBEIHYCHAN TEMIIEPATYPbI;
B) NPH YIATEHHH AMMHAKa H3 PeakiHoHHON emecn?

9, Bprueants pH 0,04 %-noro pacrsopa NaOH (p=1 r/sn). Kax wimenntes pH npu pasdasiennn
pactTBopa paBHBIM 00beMOM BOEI? KoaddHuHeHT AKTHBHOCTH NPHHATEL PABHEIM C/IHHUILE.

10. Onpenenure macey NaOH, nenonezosannoro aas npurotoienns 200 M1 pacTBopa reApoKcHia
Harpus, ecin pH pacteopa pasen 10.

11. Borueanth MoaspHylo Konuentpaunio pacrsopa HaS04, eco pH pactsopa pasen. Kax namenures pH
pacTeopa npu pazbasnennn pacteopa B 10 pas? Koadpuument aKTHBHOCTH MPHHATE PABHBIM };

12. Tlpuseaure hopmyisl coeimuennii, npoasasioumx g OBP kax OKHCINTEIBHEIC, TAK H
BOCCTAHOBHTEILHEIE CBOHCTRA.

Peitrunr — kourpoas 3.

1. Bemucauts DJ1C ¥ HAIMCATE CXEMY TATBBAHHHYECKOTO 2JIEMEHTA, COCTABICHHOTO U3 3JIEKTPOI0E!

1) PtHz [0,03M HNO: o =21%
2) Zn [028.  ZnCL =05
[Tonyuenunie pesyIsTaThl HCONLIOBATE IPH 0TBETE Ha 2-ii U 3-ii BONpOCKI.

2. Kakag peaxiua GyeT IPOTEKATh HA AHOJE NPH 3AMBIKAHHH BHEIHEH LHENH ra/lbBaHHYeCKoro
ANEMEHTa, YKa3anHoro B 1-m Bonpoce?

3. Kaxas peaxius Gy/ieT NpoTeKaTh HA KATOIE NPH 3aMBIKAHHE BHELIHEH LEIH FA/TbBAHHICCKOrO
JeMeHTa, yKazantnoro B 1-m Bonpoce?

4, Bemmeants 1C # nanueath cXeMy rajibBaHH4YeCKOT0 3MIEMEHTa, COCTABACHHOID H3 JICKTPOIOB:

1) Pt.H2 | pacteop ¢ pH = 11
2) Ag | 0,001 n. AgNO;  y=1
[MTonyuennble pe3yabTaThl HCMONL3OBATL NPH OTEETE HA CHIEIYIOIIHE /IBA BONPOCA.

5. Kakas peakips Oy/eT NPOTEKATh HA AHOME TIPH 3aMBIKAHHH BHELTHEH LEIH YKA3aHHOTO B 4-M BONPOCE
ra/lLBAHHYECKOTO eMeHTa?

6. Kaxax peaxius GyaeT NpoTeKaTh HA KATOAE IPH 3aMBIKAHHH BHEIINEH LENH YKA3aHHOTO B 4-M BONpOCe
rUIbBAHHYECKOTO 2neMeHTa?

7. Kak uamensercs pH pacTeopa B IPHKATOHOM [IPOCTPAHCTRE IPH SJIEKTPOIN3E BOJHOIO pacTBopa
XJIopHiIa Kagua?

8. Kaxoii mpolece npotexaet Ha rpaHToBOM aHOJE IPH AEKTPOIH3e BOAHOTO pacTBopa NaOH?

9. Yepes pacTBOP HETPATA ABYXBAICHTHOIO METAIIA [IPOIYCTIIN TOK CHI0H 2A B TeueHiy 40 MUH., OpH
stoM BeLIennnock 4,992 r metanna. Hazpath coib.

10, CKoIBKO IPaMMOB FHAPOKCHAA Kajaus oDpasosanock y karosa npu anektponnse KaSOq, ecin na anose
poigenuiock 11,2 1 kucaopona (H.y.)

11. JKeneatinie Haenus IPH HHKEAHPOBARMK IOKPLIBAIOT CHAYANA ME/ILIO, a noToM HUKeseM, Kako#
NPOLECC IPOTEKAET HA AHO/E PH HOBPEAICHHH TOT0 JABYXCIOHHOr0 NOKpbrTiA B 0,1 H. pactsope
rRIpOKCH A HaTpHA?

Ere = 0,161 B; Ecy=+0,027 B; Exi =-0,128 B.



12. B 0,1 1. pacrBope COMAHOH KHCAOTEI OIYILEHBI N0 OTIAEIBHOCTH MEIHa, cepeDpsHas K 30J10TaH
nposoioki. Kaxas npososoka OyieT KOppouposars ¢ BOOPOAHOIN Jenonspuianei’
Ecy =+0,154 B; Eay =+ 0,348 B; Epg =+0,277B; Enz =- 0,059 B.

13. B kakoii cpesie npy HapyLICHHH ONOBAHHOIO HOKPBITHA Je/e30 Oy/ieT JallHIIeH0 Dosee HAJIERHO
a) 0,1 u. HCI; 6) 0,1 u. NaCl; 8) 0,1 n. NaOH?

NPOMEKYTOUHAS ATTECTALIMA 10 HTOI'AM OCBOEHHS JHCIHILIHHBI
(KOHTPOJIBHBIE BOIIPOCHI K 3AHETY)

1. [TousTHe JIEMEHTa, IPOCTOTO H CJAMKHOTO BElISCTBA.

2. Atomuan Macca, KoaxuecTso pemmectsa — Mouib. Mossphas Macca, MOAAPHbIE 00bemM.

3 BanentHocts, CTemeHb OKHC/ACHHA, DKBHBICHT, MONAPHAA Macca JKBHBAICHTA. 3aKoH
IKBUBATEHTOB.

4. Crnocobbl BRIpAKEHHA KOHIEHTPALMM PACTBOPOB (MaccoBas J10/14, MOPHAR KOHUEHTPAlHA,
AKBHBANEHTHAA KOHIEHTPALHS PACTBOPEHHOTO BELIECTRA).

5. OKHCIMTEILHO-BOCCTAHOBATEIBHEIE  peakiuy.  OKMCIHTEIH W BOCCTAHOBHTCIIH,
Cocrasiienne ypasiennit OBP Merosom snekrporHoro Hanaxca.

6. Crpoenne aroma. KpanrtoBmle dncia. DHEpreTHUECKHE YPOBHH M IOLYPOBHH. Yucno

MOAYpOBHEH B JHepreTHueckom ypopHe, llpuHumn Haummensirel oueprum, npasuno Kieukosckoro,
npuaimn Hayau, npasuno Iynia.

1 Mepuoauueckan cucrema JIL.WM.Menneneepa.  [lepuognueckuii  3akou. Crpyktypa
[lepHoMHECKOii CHCTEMBL NEPHOLL, TPYIIbL i NOArpynnsl MiMenenue B nepHoiax u rpynnax cBOHCTR
IIEMEHTOR (PAJHYCOB ATOMOB, HIEKTPOOTPHIATENLHOCTH, CPOJACTEA K VICKTPOHY), OKHCIHTE/IbLHBIX H
BOCCTAHOBHTEIEHBIX CBOMCTRE MPOCTRIX BellecTs. VIeKTpOHNBIE PopMyIIEl aToMOB. MeTalibl 1 HeMETaIb
s [epuoanuaeckoi cHeTeme.

8. Buiel XuMuseckoil cBA3H: HOHHANA, KOBATEHTHAA (MOAPHAN H HENOJAPHAA ), METAUIHECKAs,
BoopoaHat, Mexannamul o0pazoBanna KOBANEHTHOI cBa3n. KoIHUeCTRCHHbBIE XAPAKTEPHCTHRA H CBOHCTBA
KOBAIEHTHOI CBA3M.

9. I'nOpumsauus  opOuranei. ['eoMerpis MONEKYT ¢ PasIHMHBIM THIOM THOpUIM3AIMH
HEHTPANBHOTO ATOMA.

10. Monnan cease, Crenens nonnocTd cesan. CrolicTBa HOHHOI CBAZH.

11. Bojgopomuas i METANINHECKAs CBAIH M HX CBOHCTBA,

12, (6ume csoiicTea pacteopos. Jakon Payna.

13. IneKTpoNIMTEL.  nekTponuriueckas ucconnanms,  Crenens aucconmandn.  Dakropel,
BIIMAOUIHE HA CTEIICHD THCCOLHAIIMM.

14. CuIbHEIC IEKTPOJIHTLL AKTHBHOCTE HoHOB, Momzas cuma pactsopos. Kos(duument
AKTHBHOCTH.

15. (Cnabwie anexTponuThl. KOHCTAHTA IHCCOHMALIHH,

16. KHCNOTHO-0CHOBHBIE PABHOBECHS B BOAHBIX pactopax. VonHoe npoH3BeneHHe BOJIBL
Boopoaneii # rHAPOKCHIBLHEI MoKazaTen. KHea0THO-0CHOBHBIE HHIMKATOPEL

17. Pacter pH pacTsopos cHABHEIX KHCIOT H ocHoBannil. Pacuer pH pacteopos cnabbix KuCnoT
H OCHOBAHHI,

18. ['naponns conedt. Koncranra ruaposinsa.

19. OCHOBHBIE TOHATHH XHMHYECKOH TePMOAMHAMHUKH: TEPMOAHHAMHMECKAA CHCTEMA, THIIBI

TEPMOIMHAMHYCCKHX CHCTEM, BHYTPEHHAS OHEPIHA CHCTEMbL  TepMOAMHAMHYECKHE [POUECE, BHJIBI
npoeccor (H3obapHulil, H30XO0PHBI, HIOTEPMHYECKHHA).

20. [lepBBlii 3aKOH TEPMOIHHAMUKH, DHTAILIIA. 3aKoH ['ecca 1 CEACTBHSA W3 HEro. DHTPOIHA
cucremel. Bropoii 3axoH TepMOIHHAMHKR.
21. CpoBoanas sweprus ['uGdca. Kpurepuil caMOIpPOMIBOABHOCTH XHMHYECKON  pPeakilii.

Onpejieienne N0 TEPMOIHHAMHYECKHM JIAHHLIM BOIMOKHOCTH NPOTCKAHHT XHMHUYCCKOH PEaKiHH B
NpAMOM H 0OpaTHOM HanpaBIeHHH.

22. XHMHUeCcKoe paBHOBECHE: MPHIHAKK XHMIYECKOT0 PaBHOBECH ., KOHCTAHTA PABHOBECHHA,

23, Camemenne xumuueckoro pasrosecus. [lpuunun Jle-lllarense. Bausuue Temneparypel,
JdBJIeHHA, KOHIEHTPalMii BELECTs HA COCTOAHNE PABHOBECHA.



24. KoHerasta cKOpoCTH — peakini. 3aBHCHMOCTE CKOPOCTH —XHMHUYCCKOI  peakuus  OT
KOHLIGHTPAIMK H TeMIIEpaTypel. Y CIIOBHA XHMHYCCKOTO PABHOBECHHA.

2% DNEKTPOXHMHYECKHE NPOLECCH B TAIBBAHNHYECKHX d/emMeHTax. CXeMbl raibBaHMueckux
37EMEHTOB. DIEKTPOAHBIC Peakiuy, nexTpouse noteHiuansl. I/1C rajibBaHHIecKOro EMEHTA.

26. Bojgopoanas wmkana 9eKTpoiHbIX noTenuuanos. CTAHAaPTHRIE MEKTPO/IHEIE MOTEHIHARL,
Psijt HanpspokeHnit MeTaos.

27. JABHCHMOCTh 2NEKTPOIHOTO MOTEHIHATA OT KOHIEHTPAlliH MOHOB B pacTBope. YpaBHeHue
Hephera, Pacuer 3leKTPOAHBIX NOTEHIIHATOB METATIHYECKHX WICKTPOAOE # BOAOPOAHOTO HJICKTPO/A.

28. OnexTponus.  DiekTpojiHsie  peakimu  na anoge u  xaroxe.  [locaeposarensHocTh

BOCCTAHOBACHHA OKHCIHTENEH M OKMCISHHA BOCCTAHOBHTENEH. :DJ’IGKT’FI'D,EEHBIE PeakiMH [OpH AJICKTPOIR3C
PaACIUTABOB EKTPONMHTOR W BOJAHLIX PACTBOPOE JACKTPONHTOR ¢ HHEPTHLIMH WIEKTPOJIaMH,

29, Pacuer Macchl HPOAYKTOB JEKTPOJIHBIX PeaKklHil Ha OCHOBAHMH O0BEIHHEHHOIO 3aKOHA
Qapajen.
30. Kopposus metanios. XuMHYecKas KOPPo3Ms. DMEKTPOXMMHYECKAd KOPPO3HA: aHOAHbIE H

KATOMHLIE MPOLECCh, 3ABMCHMOCTE THIA JCHOMAPHIAIHH OT COOTHOIIEHHH WICKTPOIHBIN NOTEHUHAIOR
METANIA H OKHCIHTenel. MeTo/ibl 3 Tet 0T KOPPO3HH.

Camocrosrensnan paboTa CTYASHTOB MPEyCMOTPEHA 10 BCEM Paiie/aM Kypca H HCIONb3YEeTeH KAk
HHCTPYMEHT juts Gostee rmyGOKOro OCBOCHHA TEOPETHHECKOTO JIEKITMOHHOIO MatepHata u nprobpeTeHus
HABLIKOB €10 NPAKTHYECKOro NpHMelenns B pacuerax u maboparopuoil npaxtuke. Hekortopeie pasiein
TEOPETHUECKOTO KYPCA PACCMATPHBAKITCH ¢ MCHONLIOBAHIEM ONEPekKaloleil caMocToATenbHOR paboThL:
CTYJIGHTEL MOIYUAIOT 3a1aHHe HA H3yHeHHe HOBOTO MATePHLIa 10 €ro MIIOKEHHA HA NeKIHH. 3a/1aHis A
caMocTosTebHON paboTel npusenennl B yuebnom nocobun Opmun HA., Kysypman B.A. Apxunosa H.A.
«lIpakTryM s camocTosTenbHOH  padotet no  xumuuy  httpi/felib.vlsuruwhandle/123456789/576
KOoHTpos BRITOMHEHHA CAMOCTOATEILHOH padoThl 0CYIECTRIACTCA NOCPEJICTBOM TECTHPOBAHHA,

[TprMepsb! TECTOBRIX 3A/IAHHMIL JUIS KOHTPOIS CAMOCTORTEILHOI paboThI:

Tema «Homenknarypa HeOpraHHIeCKHX COeIHHEHHI»
1. Dopmyna KHCAOTEL, HOPMANBEHOH COTH 1 aM(OTEPHOTO IMHAPOKCHAA COOTBETCTBEHHO!
a) NHs, CaS0q, A{OH)3 6) HBr, Al2(SO4)s3. Zn(OH)z2
B) HNOs, NHsCl, Ba(OH): ) H2804, KHCO;, Cr{OH)3
2, BanentHocTh KMCHOTOOOPA3YIONIErO IEMEHTA B MAPTAHIIEBOH KHCIIOTE PaBHA:

a) VII o) VI B) IV ry I
3, XuopHoBaToit KHeloTe oTBedaeT hopmyna:
a) HCIO 6) HC1O: B) HCIO; r) HCIOq

4. Hazpasne XHMHYECKOTO BetecTsa, umetomero gopmyry CaHPO4

a) pocdar kawuns  6) reapodocdar kaneims  B) rupokcopochar Kanbuus 1) Metadochar Kaibuni
5. Uneno aroMOB B MOJIEKYJIE XPOMOBOH KHCIOTEI PABHO!

a)4 0)5 B) 6 r}7

Tema «PacTBopbl MMEKTPOJIHTORY

1. MoryT cocyuiecTBOBAThL B PaCTBOPE Taphl BEINECTR!

a) NaOH, Ca(OH); 6) LiOH, CO; B) SOz, Ba(OH): r) HE, NO

2. Macca soasl (B rpaMmax), KOTOpYK cieayer soimaputh u3 430ma 4%-Horo pactsopa (IIOTHOCTH
1.047r/vn) eynepuna natpus, 91o0b nonyuntTs 1 2%-HEl pacTeEOP, pasHa

a) 50 ©6) 250 B) 300 r) 400

3. Pacrsopumocts muxpomata kanna K:CroO7 pasua 12,5r/100r soaet npu 20°C. YeraHoBuTe, Kakosa
Gy/1e1 MACCa HACRIIICHHOTO PACTBOPA, €C/IH JI7Is IPHIOTOBIEHNA ¢ro Henonb3osano 4001 8ok

a) 420r 6) 500r g) 400r r) 450r

4, Cvewanu 1 1M pacreopa 1 11 3M pacrteopa cepHoi KHea0Thl, ONpeiennTe MOHPHYIO0 KOHICHTPAIHIO
CEPHOIT KHC/IOTBI B KOHEUHOM PACTROpE

a) 1,5moan/n 6) 2mons/n  B) 2,5mouw/n 1) 1,75Mons/n

5. Xnopuj-HoHB 06pa3yloTCs PH PACTBOPEHHH B BOJIE BEIICCTBA, HMEIOMEro (popMy Iy



a) Cl2 6) MgCl, B) AgCl r) CCly

Tema « anbBanngecKue dNeMEHThIY

|, BuMHCART MOTEHUMA] BOAOPOJHOIO 3NIEKTPOHA B PAcTBOPE YKCYCHOM KMC/IOTHI C KOHLEHTpalHeH
0, 1mone/n. CTeneHs AUCCOUHALMA VTS 3aHHOM KoHeHTpaunn kucnoTsl o =0,013.
a). — 0,168 B; 6). - 0,153 B; e). 0,168 B; r}. — 0,020 B.
2. Marnuenyio NIACTHHY NOMECTHIM B PAacTROP coin 3Toro meranna. Mamepenustit norenuman Mg
okasancs pasHeiM -2,40B. BulMHCIHTE aKTHBHYIO KOHIEHTPALHIO HOHOB Mg B pacTBOpe B MOJIL/1,
a), 3,46:-107 moms/m; 6). 0.25 moas/m; ). 4,17 107 monu/n; r). 6,91- 107 monw/1,
3. BIMHCIHTE IOTEHUMAIB MEIHBIX M HUKE/ICBBIX 2ICKTPOJOB, MorpekeHnnix B pactsophl CuSO4 i NiSO4
¢ KOHUIEHTPALHAMH:
CuS0y (koadipuunent akrusroctd Honos y = 0,16) n Cy = 0,1 monw/in;
NiSOj (xo3dduuuent akrusHocTd Horos ¥ = 0,15) u Cy = 0,1 mons/n,
a). 0,234 B; - 0,36 B; 6).0234B;03B; =8).0234B;-038B; r).0,286 B; -0,3 B.
4. Berunenuts DJ1C ransBaHHYecKOro deMeHTa:
Pb / Pb (NO3)z, Cy = 0, 01 monw/n, y = 0,7 // AgNO;, Cy =1 mons/a, y = 0,8/ Ag.
CocTaBuTh ypaBHEHHS peakiiii, MPOTEKAIOLINX HA aHOIE H KaTo/1e paloTalonero MJeMeHTa.
a)0982B; 6)1,04B; B) (L6 B r) 0,54 B.
5. Buraucnuts DJ1C cnenyronedi ralsBaHHuecKo 1IenH
Ag/0,01M AgNO3 // 0,1M AgNOs / Ag

f:=10.9 f=10,72
a) — 0,059 B; 6) 0 B; B) 0,029 B; 1) 0,059 B.

Tema «DnexTponus»
1. Ilpu anekTponn3e pacTsopa XI0pHjia Kaius o0pasyloTes:
a) KaIui, BOJOPOJL, XI0P, KHCIOPOJL, 0) rUApoOKCHL KaJins, BOJOPO, XJ10p;
B) THJIPOKCH]L KJlis, COJIAHAs KHCI0Ta, KHCIIOpOo; I) KaIHil, BOAOPO/, OKCHJL XJ10pa.
2) Kaxoit nporecc NpoHCXO/IHT Ha MEHOM aHOJIE NPR MieKTponnie pactropa KBr:
a) OKMCIICHHE BOL,
6) oxHenenHe HoHoB DpoMa;
B) OKHCIISHHE MEINH,
I') BOCCTAHOBICHHE ME/IH.
3) Ipu anextposause sojgdoro pactsopa SnCly wa anoge seytemiocs 4,48 o1 xnopa (n.y.). Haiite maccy
BBIIC/IMBIIETOCA HA KATO/1E 0JI0BA:
a)237r 6)1185r B) 5.925 1474
4) B pesynwrate anexTponnsa pojgHoro pacteopa HF BoA0po/HELT MoKazaTeb:
a) yeenwumniacs;  0) yMeHbIINICA, B) octancs Ges HaMeHeHui.
5) Ecnu B pacTBOp WM pacias dJeKTPoARTa NOTPY3HTE JAEKTPO/IB! M [IPOIYCTHTE JICKTPHYECKHH TOK, TO!
a4) KarHoHbl DYIYT ABHTATLCA K KATOAY M IPHHUMATDL OT HETO 3/ICKTPOHBI,
6) karHoHs! OYAYT IBHTATLCA K AHOLY W OTIABATL MY MEKTPOHBIL,
B) KaTHOHEI OYIYT IBUTAThCA K KATOLY ¥ OT/I4BATh EMY HIeKTPOHBI,
I') KATHOHBI OYIYT ABHTATHCA K AHO/Y H IMPHHHMATE OT HETO AIICKTPOHEL

Qon/ OLEHOYHBIX CPEICTR [UIA MPOBEJCHHs arTecTallin YposHa chopMHPOBAHHOCTH KOMIIETEHIDHH
00y HAIOLIHXCH 10 JHCHHILINHE 0hOPMIISETCA OTAENBHEIM JOKYMEHTOM.



7. YUEBHO-METOJIUYECKOE H HHOOPMAIIHOHHOE OBECIIEYEHHME
JTUCTIMTIINHBI

7.1. KunroobecneqennocTh

Hanmenosanne MHTERATYPLL: AETOP, HA3BAHHE,
BHI WIOAHHA, H3OaTENECTRO

loa w3nanua

KHHUIMOOBECIEMEHHOCTL

KonuaecToo

IEIEMTUIAPOB H3TaHHHA
B Gubnuotexe Bal'Y s
cooTreTeTENK ¢ ©OC

Hanpune 8 anextposioi
Onbanorere Bal'y

BO
| 2 3 4
OctosHas nureparypa®*

|. Yepuosa 0.6, Kyaypman B.A., Juneuxe C.B. 2011 19
YueOuoe nocobue no XUMHN JNA  CTYAEHTOH http:/fe. lib.vlsu.ru/handle/ 1234
HeXHMHYecKuX HanpaeneHuii 4.l— Bnaaumup: 56789/6185
Bal'y
2. Kyaypman B.A., Yepnona O.5, Hunenko C.B. 2012 219 http:/fe.lib.vlsu.ru/handle/1 234
YyeGuoe nocofime no XUMMH A CTYJEHTOBR 56789/2377
HexuMuueckHx Hanpasnennit 4. 1. — Baannmnp:
Bal'y
3. Kysvpman B.AL, JIunenwo C.B., 3anoposHblit 2015 233 http:/fe libovisu rufhandle/1234
M.B. [lpaktukyM 00 NMMUK 408 CTVIEHTOR S6T789/4255
HEXMMHMECKUX HanpasieHuil, — Branusup: Bal'y
4, Opnun HA, Kysypman B.A., Apxnnosa HA.. 20035 385 http:/fe.lib.visuruhandle/ 1234

MpaxTikyM s camocToRTenbHol  pabotut no
KEIMITH Fullih ] CTY/ACHTOR HEXHMMHYMCCKHX
Hanpasiennit. — Baaaumup: Bal™y
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JlonoaxuTenLHAR THTEPATYDA

I. Koposun H.B. OGuan xumua @ yueGung nna 2000 11 =
BYI0B [0 TEXHHHECKHM HANPaBIeHMaM 1 2003 14
crneumanastocTaM. — Mockea © Beiciraa wkona 2004 4
20035 3
2007 ]
2008 l
l
2. Tnunka H. J1 OGuias xumus : yueluoe nocobue | 1984 49 -

anA Byion . — JleHuurpai : XHMus

7.2, Mlepuoanueckue H31anns

7.3, Hurepner-pecypent
http://www.scirus.com
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http:/fwww.anchem.ru
http://chemteq.ru/lib/book
http:/f'www.elsevier.com
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8. MATEPHAJBHO-TEXHHWYECKOE OBECTIEMEHHE JHCIATIIMHBL
Jaa peanuzaumu JaHHON IMCUMIUIMHEL MMEIOTCA CHEUHANBHBIE NOMEIICHHA U8 [POBEICHHA

JAHATHI  JIEKHMOHHOTO  THOA W 3aHATHH J'iaﬁﬂ[‘iﬂTGPHﬂrﬂ T,

KOHCY/IbTallnil, TEKYIIEro KOHTPOIA B NPOMERY TOUHOH aTTrecTaly,

IPYINIOBRIX. M HHAHBHIYAILHLIX




JlaGopatophsie paboThl MPOBOASTCA B NOMEIIEHHH NabopaTopHn 00LIeH 1 HEOPIaHHYECKOH XHMHH
(ayn. 433-1,425-1, 405-1)
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JIMCT PECHCTPAILIMA U3MEHEHHWI
B pabouyto nporpaMmy JAHCUMTLIHHEL
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oGpasoBate/bHof nporpamMMel Hanpasaenns nogrotosky 15.03.04 ¢ ABTOMATH3AINS TEXHOJIOTHUCCKHX
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