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1.1leap AMCHMIJIMHBI.
B pe3ynbpTare ocBOCHUS JaHHOW NUCIMIUIMHBI Y 00y4YaloIIerocs J0HKHBI ObITh CHOPMHUPOBAHBI
KOMITETEHIIMM OCHOBHOM NMpodeccHoHanbHOM 00pa30BaTeNIbHOM MpOrpaMMbl OakanaBpHuara:
OIIK-8
®opmupyeMble KOMMIETEHIIHH
Tabmuma 1 - ®opmupyeMble TUCIUTUIMHOW KOMITIETCHITNH

Hanmenosanue BUJA | HauMeHOBaHHE KaTero- Ko 1 Ha3Banue KOMIETeHIINT
KOMIIETCHIINN (vHusep- _
CanbHas, obwenpodgheccuo- pun (rpynmer) - xomme

HanbHas, npogpeccuonanvuas) | TSHIHN

obmenpodeccuonanpHas | Hayunsle OCHOBBHI Tena-
TOTUYECKOM  JEATENIbHO-

CTH

OIIK-8. CriocobeH oCyIIecTBIATh Meaaro-
FI/I‘-IGCKYIO ACATCIIBHOCT HaA OCHOBE CIIC-
[IUATTBHBIX HAYYHBIX 3HAHHUI

NHAUKATOPHI JOCTHKEHUST KOMIIETEeH Uil
Tabnuna 2 — MHAMKAaTOpBl AOCTHXKEHHSI KOMIETEHIIUH, (hOpMUpyeMble TUCIUTUTMHON

Kon u nHazBanme kommeteH- | MHAMKATOPHI JTOCTIOKeHUSI | JIMCIUTUIMHBI U PAKTHKH, (HOPMH-

1015051 komnerenuuu no OIMOTT pytoume komnerenunio OIMOI
OIIK-8. Cmnocoben ocy- | OIIK-8.1 Tlpumensier cne- |b1.0.10.01 IuTtomorust ¢ ocHoOBaMu
HIECTBIISATh nefarorude- | uaabHbIC HAYIHBIC 3HAHUS TUCTOJIOTHH U SMOPHOJIOTUH.

b1.0.10.02 3o0no0rus.

b1.0.10.03 Bboranuka ¢ ocHOBaMH
MUKPOOHOJIOTHH ¥ (DU3UOJIOTHH
pacTeHuN.

b51.0.10.04 AnaromMus yenoBeKa.
b1.0.10.05 OG6mas sxonorus
b51.0.10.06 ®uznonorus yemoBeka
1 KUBOTHBIX

b1.0.10.07 buoxumus

b1.0.10.08 MonekynsipHass 6uomo-
TUsl U TEHeTHKa

b1.0.10.09 Teopus 3BostOIIUN
b1.0.11.01 OcHOBBI CTEXHOMETPHUH
U XUMUYECKOTO IKCIIEPUMEHTA
b1.0.11.02 O6masi ¥ HeOpraHu-
YyecKasi XUMMS

b1.0.11.03 Oprannyeckast XuMusi 1
OCHOBBI CYIPaMOJIEKYJAPHON XH-
MU

b1.0.11.04 ®usuyeckas U KOJUIO-
UJHAsE XUMUS

b1.0.11.05 Ananutuueckasi XuMust
b1.0.11.06 OcHOBBI MUHEpaIOTHH
U KPUCTAJUIOXUMUU

b1.0.11.07 IlpuknanHas XxuMus U
OpraHUYECKUU CHHTE3

b1.0.11.08 Xwumus BBICOKOMOJIE-
KYJISIPHBIX COCIMHEHUI

b2.0.01(Y) VYwuebnas mpakTHKa.
O3HakoMHuTEIbHAS PAKTHUKA
b2.0.02(Y) VYwuebHas mpakKTHKa.
TexHosmornueckas MpakTUKa
b2.0.03(Y) VYwuebnas mpakTHKa.
[IpoekTHO-TEeXHOTOTHYECKAs TTIPaK-

CKYIO JESTEIhHOCTh Ha OC-
HOBE CICLMAJIbHBIX Hay4-
HEIX 3HAHUH.

MIpeAMETHOM 00JIaCTH B Te/1a-
FOTMYECKON JEITEIIbHOCTH I10
POQUITIO TOATOTOBKH.
OIIK-8.2 Bimageer MmeTogamu
HAy4YHOT'O MCCJICIOBAHUS B
peIMETHON 00TacTH

THKA
b2.0.04(11) [IpousBocTBeHHast
npaktuka. Ilemarormyeckasi mpax-
THKA




Kox n HazBanue kKoMmereH-

895051

HNuaukatopsl
koMmnerennuu no OITOI]

JOCTHIXKCHUA

JIMCUUTUIMHBL U TIPAaKTUKH, pOpMHU-
pytomue komnereHuuo OITOIT

®OT/1.02 Dduszmonorusi *KUBBIX CH-
cTeM

3HaHus, ymMeHus, HaBbIKU (3YB) mo nucunminHe
Tabmuma 3 — 3HaHusi, yMeHUs, HaBBIKH, POpMUPYEMbIe AUCITUTUTHOM

Kox n Ha3zBanue komiie-
TEHIINN

Nuaukatopbl  TOCTHXKEHUS
KOMIIETECHIINHU, 3aKperieH-
HBIE 3a JUCLUILIIMHON

3Hanus, ymenus, HaBblku (3YB), dop-
MHUpYyEMbIe JUCIUIUTMHON

OIIK-8. Cnocoben ocy-
HIECTBIISATh IEJaroruye-
CKYIO JI€ATeIbHOCTh Ha
OCHOBE CHEIUATbHBIX
Hay4YHBIX 3HAHUH.

OIIK-8.1 Tlpumenser cne-
[[UATbHBIC HAYYHbBIC 3HAHUS
MpeAMETHOM 00JIacTH B TIe-
Iaroru4eckou JaesaTeIbHO-
CTH TIO TPOQUITIO TTOATO-
TOBKH.

OIIK-8.2 Brnaneet meTona-
MU HAyYHOTO UCCIICIOBAHUS
B IIPEAMETHOM 00acTu

3HaTh:

- HayuHnoe comep:kanue U COBPEMEH-
HOE COCTOSTHHE MpeIMeTHON obmacTtu
«XuMHS», JEKALIEE B OCHOBE COJEp-
JKaHUS ~ TMPEnoJilaBaeéMoro  y4eGHOro
npeaMeTa.

- MeToasl mpoBeAeHUST HAYYHOTO HC-
CIeIOBaHUS B TMPEAMETHOH 0OmacTu
«XUMHU.

Ymern:

- Hcnonws3oBaTh HayyHbIE 3HAHUS
npeaMeTHOW obrmactu «XUMHS » B Tie-
JAarOTMYeCcKOil JeSITeTbHOCTH M0 Tpo-
(II0 TOATOTOBKH.

- IlpumeHsTh HayuyHble 3HAHUA Npen-
METHBIX o0JyiacTeil mpu pazpaboTke 00-
pa3oBaTENbHBIX MpOrpaMM,  pabouux
porpaMM y4eOHBIX MPEIMETOB, KYPCOB
BHEYPOUHOI1 1eATEIbHOCTH.

- Pemars Hay4dHO-HMCCIIEIOBATEIHCKUE
3aJaud MeAarornyeckoi JesiTebHOCTH
Mo MpOQUI0 MOATOTOBKM HA OCHOBE
CHEIMaIbHBIX HAyYHBIX 3HAHUM.
Baaners:

- Cnocobamu mosrydeHus: HHGOpMAIIU
O COBPEMEHHOM COCTOSIHUM Hay4HbBIX
WCCJICIOBAaHUI B TPEIMETHOU O00JacTh
«XUMUS».

- Cnoco0amu MpUMEHEHHUsI Pe3yIbTaTOB
COBPEMEHHBIX HAy4YHBIX HCCIEIO0BAHMI
MpeAMETHOM o0macT «XUMHS» B Tie-
JarOTUYECKON JEeATETbHOCTH IO MpO-
(GUITIO TOATOTOBKH.

- Cnocobamu 00OCHOBaHHS M Tpea-
CTaBJICHUS PE3YJIbTaTOB HAy4YHOTO HC-
CJIEIOBAHMS 0 TPOUITIO TTOTOTOBKH.

2 O0béM M TPYI0EMKOCTD TUCHHUILUINHBI 110 BUAAM Y4eOHbIX 3aHATHI. POpMBI IPOMEKY-

TOYHOM AaTTeCTAIMMU.

Tabmua 4 — O6beM U TPYTOEMKOCTh NUCHUTUINHBI 0 BUJAM Y4eOHBIX 3aHATHN

OO6mrast TPYIOEMKOCTh | BUJbI y4eOHON pabOThI 1O JIHC-

LUIUTIHE, IPOBOUMBIE B pa3HbIX (hopmax

O06BEM dacoB 1o dop-
MaM 00y4eHus

0]0]0)
1 O6mas Tpy10eMKOCTb JTUCITUTIITAHBI 288
2 KonraktHas paboTa oOydaromMXcsi ¢ IpernojaBaTeseM 84

(o BuaM y4eOHBIX 3aHATHIT) (BCETO)

5




AynuTtopHas padota (Bcero):

84

B TOM YHCIJIC:

JIEKI[UHA

32

MPAKTUYCCKUC 3aHATHUS, CCMUHAPBI

MPAKTUKYMBbI

1abopaTtopHbIe pabOTHI

52

B HHTEPAKTHUBHOU (opMme

B DJICKTPOHHOU (hopme

BHueaynuropHas pabota (Bcero):

B TOM 4YHWCJIe, WHIWBHIyaJlbHas pabora oOydaro-
HUXCA C MPCTIOAaBaTCICM

MOATOTOBKA KYpCOBOM pabOTHI /KOHTAaKTHas paboTa

TpyNIOBasi, WHAWBUAYaJIbHAs KOHCYJIbTAIUS U
WHBIC BHIBl y4eOHOH AEATETBHOCTH, IperycMaTpHBa-
IOIIHME TPYIIOBYIO MM MHIUBUAYAJIbHYIO paboTy 00y-
YAIOIUXCs C IPErno/iaBaTeiemM)

TBOpUecKas pabora (dcce)

3 CamocTosrenbHas pabota o0ydaromuxcs (Bcero)

132

4 TIpoMexxyTouHasi aTTeCTalus 00y4JaroImerocs

Ox3ameH — 1 xypc 2 cemecTp 364
Dx3aMeH — 2 Kypc 3 cemectp 364

3. Y4eOHO-TeMaTH4eCKHH IVIAH U COAePKaHUe IHCHMIIJIMHBI.

3.1 YueOHO-TEeMAaTHYECKHII IJIAH

Tabnuua 5 - YueOHO-TeMaTHUecKui mi1aH 04Hoi (OpMbI 00yUeHHS

:?, = Buabl yueOHbIX 3aHATHH, BRJIOYAS
S S CaMOCTOSITEJIbHYI0 Pa0doTy 00y4a-
- 3 IOIIKXCS U TPYA0EMKOCTh
E 2 (B yacax) DopMbI TEKY-
Ne Pasznen = 3 ayAUTOpPHbIE CcaMoCTOsA- 1ero KoH-
n/n AUCHHUIIINHBI 8 = yueOHble 3aHSATHS TeJbHas TPOJs ycneBa-
BCEro | JIeKIMM | ceMHHaphbl, |Pabora o0y- €MOCTH
npaxkruye- |“Yal0MIUXCH
CKHe 3aHs-
TUS
2 cemecTp
1. | OcHoBHble mOHATHA H | 20 2 8 10 KoHnTponbHas
3aKOHBI XUMUHU paborta
2. | Crpoenue  BemiecTBa. | 60 10 10 40 Omnpoc, oTuér o
OcHOBHBIE KJIacChl He- BBITIOJTHEHUH
OpPTaHMYECKUX  COCIU- MIPAKTUIECKON
HEHUU paboThHI
3. | Xumuyeckuii mporecc. | 28 4 8 16 KonTponbnas
pabora
JK3aMeH 36
Hroro 2 cemecTp 144 16 26 66
3 cemecTp
4. | PactBopb! 39 4 8 26 KoHnTpoabHas
paborta
5. XUMHSA 3JIEMCHTOB 70 12 18 40 NupuBunyans-
HOE 3a/laHue
JK3aMeH 36
HTroro 3 cemecTp 144 16 26 66
Bcero: 288 32 52 132




3.2. CopepxaHue 3aHATHI 10 BUAAM Y4eOHOI padoThI
Tabmmma 6 — Coxeprkanue JUCITUTIIMHBI

HaumenoBanue pa3jaena
AUCHMILIMHBI

Conepxanue

2 cemecTp

Pa3gen 1.0cHOBHBIE TTO-
HATUS U 3aKOHBI XUMUU

Cooepatcanue 1eKYUoOHHO20 Kypca

1.1.

OCHOBHBIE IOHATHS U
3aKOHBI XUMUU

OCHOBHBIC ITOHSATHS H TCOPETUUCCKUE MIPEACTABIICHHUA B XUMHHU!
XUMHYCCKUC BJICMCHTBI, IMPOCTLIC U CJIIOKHBIC BCHICCTBA, THIIbLI
XUMHUYCCKHUX peaKuHﬁ, CTEXUOMETPHUs, DKBHBAJIICHT, aTOMHAsA U
MOJIApHas Macca, MOJIb. BemecrBa B naeanbHOM ra30BOM COCTOSI-
Hun. OCHOBHEIC 3aKOHBI XUMUH

Temvl 1a60OpamMopHbIX 3aHAMULL

1.2 | Texauka Oe3omacHOCTH | 3HAKOMCTBO ¢ KabuHeToM. [Topsaok paGoTsl B tabopaTopuu, 00-
npu paboTe B KaOHMHETE | M€ TOJOKEHHs, OCHOBHBIC IpaBHJA, TPEOOBAaHHUS K TEXHUKE
XUMUHU 0€30MacHOCTH, XUMHYECKas TIOCy/ia M OOpaIlieHue ¢ Helo.

1.3 | Texuuka nabopaTtopHbiXx | O3HAKOMIIGHHE C HEKOTOPHIMU ONeEpalusMHU J1aOOpaTOPHOH XH-
pabor MUYECKOW MPAKTUKU U HU3MEPUTEIbHBIMU MPHOOpaMu: BECHl U

B3BELIMBaHKUE, (PUIBTPOBaHME, HarpeBaHue, OOIIMe MPHEMbI pa-
00THI C razamm.

1.4 | Meronpl ouncTtku Be- | OuncTKa MOBApEHHON COMM (PUIBTPOBAHUEM W BBIMIAPUBAHHUEM,
IIECTB BO3TOHKA MO/, IEPErOHKa XJI0podopma.

1.5 | Onpenenenue mossipHOi | OnpenesieHne OTHOCUTEIBLHON MOJIEKYISIPHON MacChl YTIIEKUCIIO-
Macchl JMOKCHJA YIJie- | IO ra3a IyTeM BHITECHEHHs BO3IyXa.
poja.

1.6 | OxBuBaneHT U MosipHas | OnpeneneHue MOJSPHOW MacChl HKBMBAJIEHTA LIMHKA METOJOM

Macca 5KBHBAJICHTOB

BBITCCHCHHUA

Paznea 2. Ctpoenue Be-
mectBa. OCHOBHBIC Kjlac-
Chl HEOPTAHUYECKUX CO-
€IUHEHUN

Cooeporcanue 1eKYUOHHO20 K,

ca

2.1 | CoBpemenHble TipeacTaB- | Jloka3aTenbCTBa CIOXKHOCTA CTPOCHHS aTOMa, IJIaHETapHash MO-
JIEHUS O CTPOEHUU aToMa. | IeNib CTPOEHHUS aToMa, aTOMHBIE CIIEKTPhI U KBAaHTOBBINA XapakTep
SHEPreTUYECKUX M3MEHEHUH, MOCTyNaThl bopa, KOpnycKyJIspHO-
BOJIHOBBIC CBOWCTBA MHKPOYACTHII, DJICKTPOHHBIC OpOUTAIH,
KBAHTOBBIE YKCIIa, MPUHIUIIBI 3aTIOJTHEHUS AIEKTPOHHBIX OpOUTa-

JEN.

2.2 | DneKkTpoHHbIE KOHPUTY- | DJIEKTPOHHBIE KOHPUTYpAIIUU aTOMOB M HOHOB. OCHOBHOE U BO3-
palnuu aTOMOB M HOHOB. OyXJIeHHOe cocTosiHMe aroma [lepuoguveckuii 3aKoH. 3aKOHO-
[lepuonnueckuit 3aK0H MEPHOCTH IMEPUOJINYECKUX U3MEHEHUN paguyCcOB U XHUMHYECKHUX

CBOMCTB 3JIEMEHTOB B IEPUOJIMYECKON CUCTEME.

2.3 | Teopust XUMHUYECKOTO Teopuss XUMHUUECKOTO CTPOEHUA. DIIEKTPOOTPUIIATEILHOCTh. Ba-
ctpoenus. KoBaneHTHass | J€HTHOCTh. TuIbl XUMU4YeCcKoil CBsi3U. OCHOBHBIE XapaKTEPUCTHU-
CBS3b. KM XMUMH4YeCKOi cBsA3u. KoBaneHTHas cBsi3b. MeETOJ BaJIEHTHBIX

ceszeil. Meron MO JIKAO.

2.4 | Nonnas, merajuinueckass | Monnas cBase. [londpuzanus nonos Metannuueckas cBsi3b. Bo-
1 BOJOPO/IHAS CBS3b. JIOpOoAHas CBsA3b. BemniecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO

CTPOEHHUSI.
2.5 | XUMHYECKHUE PEAKIIHUH. Mmuoroob6pa3ue Heopranuueckux BemecTB. Knaccudukanus He-

OcHOBHBIE KJIacChl HEOP-
TFaHUYECKUX BEIIECTB.

OPraHUYEeCKUX COCIUHECHUM.
Knaccudukanus xumMuueckux peakiuuii. B3anMocBs3b OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCAMHEHUN




HaumenoBanue pasjaena

Conepxanue
n/n JTUCIHUIIINHEI
2.6 Koopaunarmonuseie co- Koopaunanmonnsie coequHeHus. OCHOBHBIE IMOJOKEHUS KOOP-
eAMHEHUS JUHALWOHHON TEOpuH, MpHUpPOAa XUMHUUECKOW CBSI3U, HOMEHKIIA-
Typa, PABHOBECHSI B CUCTEMAX, COJIEPKAIIMX KOMIUIEKCHBIE HOHBI,
pOJIb B OMOJIOTHH.
Temvl 1ab6OpamopHbIX 3aHAMUL
2.7 | CoBpeMenHnble mnpeacTaB- | CoBpeMEHHbIE MPEACTaBICHUS O CTPOCHUH aTOMA.
JIEHUs O CTPOCHHUM aTOMa. | DJIEKTPOHHAsI CTPYKTypa aTOMOB M OJHOATOMHBIX MOHOB METaJl-
DNEeKTpOHHAasl CTPYKTYypa | JJOB U HEMETAJIOB.
aTOMOB M OJHOATOMHBIX
HMOHOB METAJJIOB U HEME-
TaJUIOB
2.8 | Ilepuonnyeckuii 3akoH. | [leppoaudeckuii 3akoH. 3aKOHOMEPHOCTH NMEPHUOANYECKUX HU3MeE-
3aKOHOMEPHOCTH TMEPHO- | HEHUM PaJiMyCOB M XUMHUUYECKUX CBOMCTB 3JIEMEHTOB B MEPHOJIU-
TUIECKUX U3MEHEHHUH | YECKOU CUCTEME.
paguycoB U XHUMHUYECKHUX
CBOKCTB 3JIEMEHTOB B II€-
PUOJNYECKOUN CUCTEME.
2.9 | Tunbl XUMHYECKUX CBs- | TUMBl XUMHYECKOU CBsi3U. OCHOBHBIE XapaKTEPUCTUKU XHUMHUE-
3eit ckol cBa3u. KoBanieHTHAs CBA3L. MeTOo BaJICHTHBIX CBs3eil. Me-
ton MO JIKAO. Kpucraminueckue pelmeTku U arperarHoe co-
CTOSIHUE BEIIECTBA.
2.10 | Tumbl xuMHUYECKUX peak- | Pa3nokeHne OCHOBHOrO KapOOHAaTa MeIH, 3aMEIIeHHe MeIu B
005071 pacTtBope cynbdaTa MeIu, COeIMHEHNE IIMHKA C MEbI0, peaKlus
HEUTpaNM3alnd, YK30TEPMUYECKHUE PEAKIIIH.
2.11 | Kimaccbl Heoprannueckux | Kmaccel HeopraHnyeckux coeauHeHuil. M3ydyeHne CBOWCTB KHC-
coeAuHeHn.  XuMHUe- | JIOT. XUMUYECKUE CBOMCTBA OCHOBAHUM U COJIEU
CKHE CBOWCTBAa OCHOBa-
HUM U COJIer
2.12 | KommnekcHble coeanne- | KomruiekcHble coequnenus. M3yuenne peakiuii Kommmiekcooopa-

HHA

30BaHUA C HCOPIraHNMYCCKUMU JIMTaHJaMH.

Paszgen 3. Xumnueckuit
poIIecc.

CoOeporcanue 1eKYuoHHO20 Kypca

3.1 | DHepreTuka XUMHUYECKUX | DHEPreTHKa XUMHUECKUX IMPOLECCOB. DHepreTndyeckue 3PQPeKTsl

MPOIECCOB XUMHYECKUX peakiuid. TepMOXUMHUUECKHUE PACUEThl. DHTPOIHUS U
e M3MEHEHHE NPU XUMHUYECKUX peakiusx. JHeprus 'm60ca u
HAIPaBJIEHHOCTh XMMHUYECKHUX MPOIIECCOB.

3.2 | CxopoCTb XUMHUYECKHX CKOopoCTh XMMHMUYECKHX pEakLUd U XHMHUYECKOE DPABHOBECHE.
peakuuii u xumudeckoe | Ompenenenue; GakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYe-
paBHOBECHE. CKHX pEaKIui, KaTaliu3, XMMUUECKOE PABHOBECUE U €0 CMeEIlle-

HUE.

Temvl 1aOOpamopHbIx 3aHAMULL

3.3 | TeroBeie 3pdextl xu- | U3meperue TemioBbix 3PpGEeKToB XUMUUECKUX PEAKITUMA
MHYECKHUX PEaKIU

3.4 | Ckopoctb xuMuyecKkux | CKOPOCTh XMMHUYECKUX PEAKIUMWA. 3aBUCHUMOCTh CKOPOCTH pEak-
peakuuii IIMY OT KOHLIEHTPALUN pPEarupyoluX BEIIECTB, OT TEMIIEPATYPHI.
HccnenoBanne  cmere- CMmenieHre XMMUYECKOTO PaBHOBECHS NMPU U3MEHEHUU KOH-

HUA XHMHYCCKOTO paB-
HOBECHU

LEHTPALIMU PEATUPYIOIINX BEILIECTB.

3 cemecTp

| Pa3znen. PacTBopbl

Cooepoicanue 1eKkyuoHH020 Kypca

4.1

| PactBopsl. Teopus 3i1ek- ‘ PactBopsl. PactBopuMocTs BemiecTB Bojie. CriocoObl  BhIpaskeHUs




HaumenoBanue pasjaena

Conepxanue

n/n JTUCIHUIIINHEI
TPOJIUTHUYECKOUN AUCCO- cocTaBa pacTBOpPOB. Teopusi 3JIEKTPOJIUTHYECKON AMCCOIUALINH,
00760005051 KOHCTAHTA M CTEICHb IMCCOLMAIINN, CUIIbHBIC U CIa0ble 2JIEKTPO-

JIUTHI.

4.2 | MoHHOE npou3BeAcHNE HonHoe npousseneHue Boasl. Bonopoausil nokasarens, pH. by-

BoAbL. ['maponus. depHble cHCTEMbI B KHUBBIX OopraHu3Max. ['maponus, creneHb U
KOHCTaHTa TUAPOIIH3A.

4.3 OKHUCIIUTENRHO- Knaccudukanmst OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
BOCCTAaHOBUTENbHbBIE CocraBiieHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUNl Me-
paBHOBECHSI U TPOLECCHL. | TOJOM JIEKTPOHHOT0 0ajaHca U METOJOM IMOJIYPEaKIIHil.

4.4 | DNEKTPOXUMHUECKHE DneKTpoaHbIN NOoTeHall, ypaBHeHHe HepHcra, ranpBaHnyYecKuit
MPOLIECCHI.  DJIEKTPOJIMU3. | JEMEHT, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MOTEHUMAT U
Koppo3us metannos. HanpasneHue nporekanus OBP, snexktponus coneil ¢ pactBopu-

MBIM U HEPACTBOPUMBIM aHOIOM, 3akoHbl Dapanes. Kopposus
METaJJIOB.

Temvl 1ab0OpamopHbIX 3aHAMULL

4.5 | IlpuroroBnenue pactBo- | [IpuroroBnenne pacTBOPOB 3aJaHHOM KOHIIEHTpPALMU U3 TBEPIO-
POB 33JaHHOM KOHIIEH- | IO BEUIECTBA U BOJABI, U3 KOHIIEHTPUPOBAHHON KHUCIOTHI U BOJBI.
Tpaluu

4.6 | DIEKTPOJIUTHYECKAS OnpeneneHre peakiuy Cpeabl PaCTBOPOB COJEH MPHU THAPOIIU3E,
JAUccoLraus UCCJIEI0BAHUE MPOJYKTOB TUIPOJIN3a, BIAUSHUE TEMIIEPATypbl U
Bonopoauslii mokaszarens | pa3daBlieHUsT pacTBOpa Ha CTENEHb TUAPOJIN3a, OOpPaTUMOCTh
cpensl pH TUAPOIIN3a, IOJHBIIA TUIPOIIN3.

I'maponus coneit Pacuer BennunHbl pH CHIIBHOTO OCHOBaHUSI M CHIJIBHOM KHCIIOTHI,
¢J1a00ro OCHOBaHUS M ¢1a00i KUCIOTHI, PACTBOPOB COJICH.

4.7 | I'ereporeHHble paBHOBe- | ['eTeporeHHOe paBHOBECHE B pacTBopax. OcaxneHue TpyaHopac-
CUsl B PAcCTBOPAX OIJIEK- | TBOPUMBIX COJIEH, pACTBOPEHHE TPYIHOPACTBOPUMBIX COJICH.
TPOJIUTOB

4.8 OKHUCIIUTENBHO- OKHUCIUTENbHO-BOCCTAHOBUTEIIbHASL JIBOMCTBEHHOCTh MEPOKCHUIA
BOCCTAHOBUTEJBHBIE pe€- | BOJOPOJA U HUTPUTOB. Peakuus n1ucponopuuoOHUpoBaHus ona,
aKINHU 3aBUCUMOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHON pPEAaKUHH OT

pH-cpenpl, onpeneneHne HanpaBiIeHHs peAoKC-IIpoLecca.

49 DIIEKTPOIIN3 Brinenenre Bomopoaa M3 KUCIOTHI METalIaMH, BBITECHEHUE OJ-
HUX METaJUIOB APYTMMH, SJIEKTPOJIU3 PACTBOpPA MOJUCTOTO Kalusl,
cynb(dara HaTpus, cyiabdara Meau, IEKTPOIU3 C PaCTBOPUMBIM
aHOJ/IOM, BJIMSIHUE TaJIbBAHMYECKOM Mapbl HAa MPOIECC PacTBOpE-
HUs METajula B KACJIOTE, 3allIUTHBIE CBOMCTBA METAJUIONIOKPBITHH.

5 Pazgena S. Xumus ane-

MCHTOB

Cooepoicanue 1eKyuoHHO20 KY,

ca

5.1 | Knaccuduxamust Xumu- Knaccuukanus XMMHYECKHX 3JeMEHTOB. Metaiubl, (Gu3u-
YECKUX AJIEMEHTOB. XM- | YECKME CBOMCTBAa METAJJIOB: IJIOTHOCTh, TEMIIEpaTypa ILIaBJIE-
MHUYECKUE U (pU3NUYEecKre | HHsL, BJIEKTPO- U TEIUIONPOBOAHOCTh, MEXaHHYECKHUE CBOWCTBA.
CBOICTBa METAJJIOB XUMHYECKHE CBOMCTBA METAJUIOB: B3aMMOIEHUCTBHE C HEMETAJ-

JJaMH, C BOJIOW, C BOJHBIMU PacTBOPaMU OKHCIIUTEIICH, C KUCIIO-
Tamu, c menovyamu. [lonydyenune meramioB. buHapHbie coenuHe-
HUSI.

5.2 | CBoiicTBa S-3JIEMEHTOB OO6mrast xapakTepucTuka s-3yeMeHToB. lllenounsie smeMeHThI
B npupoje. [lonydyeHne u cBONCTBA IIEIOYHBIX METALIOB. Dlie-
MEHTBI IJIaBHOM MOJATPYNIBI BTOPOM IPYMHIIbI

5.3 | CBoiicTBa p-311EMEHTOB OOmiast xapakTEepUCTHKA P-3JIEMEHTOB. DJEMEHTHI TJIaBHBIX
MOArPYyNIl 3-8 rPyNIbl U UX BAKHEHIINE COCAUHEHMUS.

5.4 | OOmas xapakTepucTuKa OOmas xapaktepuctuka d —nemeHToB. TpeTbst mobGouHas

d —snemenToB. TpeThs
no0oYHast MOArPYIIA.

noarpymnma. [Toarpynna ckanaus. JlaHTaHOWIB ¥ AKTUHOU/IBI.




HaumenoBanue pasjaena

n/n JTUCIHUIIINHEI Conepaanne
JlanTaHOUBI M AKTUHOU-
TTBL.
5.5 | CpoiicTBa 31€MeHTOB 4-8 Xumudeckue u (pU3NYECKue CBOMCTBA TUTaHa, BAaHAIMS, XPO-

MOOOYHBIX MOATPYIII

Ma, MapraHiia, xeiesa, IIMHKa, Meau u cepedpa. OO0rast Xxapakre-
PHUCTHKA TUTATHHOBBIX METAJLIOB.

Temvl 1aOOpamopubIx 3aHAMull

5.6

Illeno4ynbIle U MIEIOYHO-
3€MCJIbHBIC METAJIJIbI

®u3nyecKre CBOMCTBA HATPUSA U OKUCJIIEHUE €r0 Ha BO3AYyXE,
B3aUMOJICUCTBUE C BOJOM, C pacTBOpPaMHu KHUCIIOT, COJIEH; THAPO-
U3 KapOOHATOB M T'MIPOKAapOOHATOB ILEIOYHBIX METAJUIOB, B3a-
MMOJICHCTBUE MarHus ¢ BOJOW M KMCIOTaMH, MTOJIy4€HUE TUAPOK-
CHUJOB WLICIIOYHBIX W WLIEJIOYHO-3€MEJIBHBIX METaJIJIOB, CBOMCTBA
HEPACTBOPUMBIX COJIEH, OKpAalIMBAaHUE IIJIAMEHH COJISIMHM LIENI0Y-
HBIX M LIEN0YHO-3€MEIbHBIX METAJLIOB.

5.7

AnroMuHHH, 00p U UX
COETMHEHUS

[Tonmydenue opTOOOPHON KHUCIOTHI U M3y4eHHE €€ CBOICTB,
noyrydeHue 3UpoB OpTOOOPHOUN KUCIOTHI, THAPOJIN3 TeTpabopa-
Ta HATpPHUs, MOJYYCHUE MEPIIOB OYphl, CBOMCTBA METAJUTHYECKOTO
ATIOMHUHUS, TOJIy4€HHE M HCCIEeOBaHUWE CBOWCTB THMJIPOKCHA
AITIOMUHMS], TUAPOIIU3 COJIEH aTFOMUHUSI.

5.8

Yraepon u KpeMHHIA

[Tonyuenne u CBOMCTBA YIJIEKHCIIOTO Ta3a, 00pa3oBaHUE CO-
JIe! YyTOJIbHOM KHUCIIOTBL, TUAPOIIU3 COJIEN YTOIbHOM KHMCIIOTBI, I10-
Jy4eHUE KPEMHHUEBON KHUCJIOTHI, BRLITECHEHHE COJIEH KPEMHHUEBOM
KHCJIOTBI U3 €€ COJIEH, THIPOJIN3 COJIEH KPEMHUEBOU KHUCIIOTHI.

59

A3zot u pochop

[Toydenne aMMuaka, pacCTBOpEHHE aMMHAKa B BOJIE, PEAKIIUS
Ha MOH aMMOHHs, 00Opa3oBaHME M pacmaja a30THCTOM KHCIIOTHI,
OKHCIIUTENIFHBIE M BOCCTAHOBHUTEIIFHBIC CBOWCTBA a30THCTON KHC-
JOTHI, oydeHue okcuaa docdopa (V), noxyuenue pochopHbIX
KHCJIOT, COJU (hOCHOPHON KHCIIOTHI.

5.10

Kucnopon u cepa

[Tony4yenue kucnopona, oOHapy)eHHe MepoKCHIa BOJOPOa,
OKHCIIUTENIFHBIE W BOCCTAaHOBHUTEIBHBIE CBOMCTBA MEPOKCHAA BO-
nopoza, nomydenue oxcuna cepol (IV), u3 cynbdura Hatpus,
CBOMCTBA CEPHON KUCIIOTHI.

5.11

T"ajoreHs!

[Tonydyenue xJsiopa, ropeHUE METAUIOB B XJIOPE, B3aUMO/ICH-
CTBHE XJIOpa C HEMETAJIJIaMU, XJIOpHasl BOJa U €€ CBOUCTBA, MOJIy-
yeHue OpomMa 1 1o/1a, MoydeHre XJIOPOBOIOPOIa M €T0 CBOMCTRA.

5.12

Xpom, Maprasen u xe-
1€30

[Monyuenue u cBoiictBa okcuaa xpoma (III), rumpoxcuma
xpoma (III), monydyenure maiopacTBOPUMBIX XpPOMATOB, CMEIIEHNE
pPaBHOBECHS] MEXKIY XpOMaTaMu U JUXPOMATaMU. OKUCIUTEIIbHbIC
CBOMCTBA COEMHECHUI xpoma (VI), OKHCIIUTENBHO-
BOCCTAaHOBUTEIbHBIE CBOMcTBA MnQ> , BIUSHUE CPEJlbl HA CBOM-
CTBa IIEpMaHraHaTa Kajus, B3aMMOJCHCTBHE )KeJe3a C KHUCIOTa-
MU, TACCUBUPOBAHUE U OKCUAUPOBAHME JKEJE€3a, NOJYYCHHUE TU-
pokcuna sxeneza (II) wu ero cBoiicTBa, MOJy4YeHHE THAPOKCH]IA
xenesa (1) u ero croiicTra.
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4 IlopsAI0K OLCHMBAHUS yCIIeBAEMOCTH U C(POPMHPOBAHHOCTH KOMIIeTEHIHH 00y4aro-
Ierocs B TeKyIlel U MPOMe:KYTOYHOM aTTecTalum.

JUJis TIOJIOKHUTENFHOM OIEHKU O Pe3yJIbTaTaM OCBOCHHUS TUCIUILIMHBI 00yJaroIeMycs: Heoo-

XOJIUMO BBITIOJIHUTH BCE YCTAHOBJIEHHBIE BUJIbI YU€OHOM pabOTHI.

Tabmuma 7 - bamibHO-pEeHTHHTOBAs OIICHKA Pe3yIbTAaTOB y4eOHON pabOThI 00YJarOUIuXCcs Mo

BujaM (BPC)
VYuebnast pado-| Cymma | Bunbl u pe3ynbraTsl Onenka B aTTecTauuu baer
Ta (BUIBI) | OayoB |  ydueOHOU pabOTHI
2 cemecTp
Tekymas 60 |Ilocemenmne 3amsaruii|10 6amaoB 3a 100%  mocemeHUe 0-10
yuebHass pabo- (HamMuue  KOHCIHEK-|ayJUTOPHBIX 3aHATHI
Ta B CEMecTpe TOB JIEKUWH, BBIIOJ-
(ITocemenue HeHue J1a0. padoT)
3aHATUH o 3ammra Jaboparop-|2 6asa 3a oQOPMIICHHYIO B COOT- 0-26
pacnucaHuio u HBIX paboTr (13 pa-|BercTBUM ¢ TpeOOBaHMUSAMHU W 3aLIH-
BBITIOJTHCHHE 00T). IIEHHYIO J1a00paTOpHYIO paboTy
3aJaHUN) CPC — 3ammra noss-|3a ogao 3agauue ot 0,5 0. 10: 0-24
TuiHOrO anmapata |1 0. (BbimosiHeHO 51 - 65% 3ananuii)

1,5 6. (BoimonHeHO 66 - 85% 3ama-

HUM)

2 6. (BemonHeHo 86 - 100% 3ama-

HU)

Hroro no rexkyuieii padore B cemecTpe 0-60
[TpomexyTou- 40 |2 Teopernyeckux BO-{Ilo 10 0ana0B 3a TECOPETHYECKHMMH 0-20
Hasg arTecTanuysd npoca BOIIPOC
(’x3amen) [Ipuxnagxoe 3aganue |20 6a/J10B 3a MPaBIWIBHO BHIIOJHEHHOE 0-20

3adaHuC

HToro 3a 3x3ameH 0-40

CymmapHasi onenka no gucuunjune: Cymma 0aioB TeKymend U mMpoMeXyTOYHOM aTTecTa-

muu 51 — 100 0.
3 cemecTp
Tekymas 60 |Ilocemenmne 3amsaruii|10 6amaoB 3a 100%  mocemeHue 0-10
yuebHass pabo- (Hanmu4Me  KOHCIIEK-|ayJUTOPHBIX 3aHATUI
Ta B CEMecTpe TOB JIEKUWH, BBIIOJ-
(ITocemenue HeHue J1a0. pador)
3aHATUH o 3ammra Jaboparop-|2 6asia 3a oQOPMIICHHYIO B COOT- 0-26
pacnucaHuio U HBIX pabor (13 pa-|BercTBUM ¢ TpeOOBaHUSAMHU W 3aLIH-
BBITIOJITHCHHE 00T). IIEHHYIO J1a00paTOpHYIO paboTy
3aJaHUi) CPC — 3ammra moss-|3a ogao 3agauue ot 0,5 0. 10: 0-24
TuiHOrO anmapata |1 0. (BeimosiHeHO 51 - 65% 3ananuii)

1,5 0. (BemmonHeHO 66 - 85% 3ana-

HU)

2 0. (Bemoaneno 86 - 100% 3ana-

HUI)

HToro no texymieit padore B cemecTpe 0-60
[TpomexyTou- 40 |2 Teopernyeckux BoO-{Ilo 10 0ana0B 3a TECOPETHYECKHMMH 0-20
Had aTTecTanus npoca BOIIPOC
(ax3amen) [Ipuknagnoe 3ananue |20 0a//10B 32 MPABUIHHO BHIMOJHEHHOE 0-20

3a/1aHme

HToro 3a 3x3ameH 0-40

CymmapHasi onenka no gucuunjune: Cymma 0aioB TeKymend U mMpoMeXyTOYHOM aTTecTa-

muu 51 — 100 0.
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ITepeBox 6amnoB u3 100-6amapHOM MIKaIBl B OYKBEHHBINM SKBUBAJIECHT 3a4€THOM OIICHKU

CymmMma 6a/1s10B OrMmerka BykBeHHBI 3KBUBAJICHT
AJIS THCIMILIMHbI
86 —100 5 OTanunHo
66 — 85 4 Xopol1o
51-65 3 Y 10BIETBOPUTENBHO
0-50 2 HeynoBneTBopUTesbHO

5 MartepuajabHO-TeXHHYECKOE, IPOrPAMMHOE H Y4eOHO-MeTOIHYecKoe odecreyeHne
AUCHUTIIMHBI.

5.1 YueOHas 1uTepaTypa

OcHoBHasi yueOHas1 IuTEpaTypa

1. Adonuna, J.U. Heopranuueckast xumus : yuebnoe nocooue / JL.U. Aponuna, A.1. Anaphes,
A.A. KazakoBa. — HoBocubupck : HoBocuOMpCKHII TOCYyTapCTBEHHBIN TEXHUUYECKHH YHHUBEPCUTET,
2013. — 104 c. — Pexxum JOCTYyTIa: no MOJATMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=228823 (nata obpamenus: 16.10.2020). — ISBN
978-5-7782-2172-7. — TekcT : 2NEKTPOHHBIN.

2. EBmoxumoBa, B.Il. Heopranmueckas xumus: ydeOHO-METOIWYECKOe mocooue /
B.I1. EBnokumoBa; CeBepHblii (ApkTudeckuid) ¢enepanbhbiii yauepcurer uMm. M.B. JlomoHnocoBa. —
Apxanrenbck: CeBepHblil (ApkTuuecknii) dpeaepanbubiii yausepcuteT (CADY), 2014, — 111 c.: mt. —
Pexxum nocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=436337 (nata
obpamenus: 16.10.2020). — bubnuorp. B kH. — [ISBN 978-5-261-00863-7. — TekcT: 27E€KTPOHHBIMA.

JlonmoaHuTebHAA YUeOHAas JJUTEpaTypa

1. Cupuk, C.M. Xumus s- u p-3eMeHToB: yaeOHoe ocobue : [16+] / C.M. Cupuxk, T.FO. Koxyxosa;
KemepoBckuii rocyaapcTBeHHbIN yHUBepeuteT, Kadeapa aHamuTuueckod 1 HEOPraHUUECKOW XUMUHU.
— KemepoBo: KemepoBckuii rocynapcTBeHHbil yHuBepcuTeT, 2016. — Y. 2. — 134 c.: Tabmn., un. — Pe-
kUM goctyna: o nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=574124 (nara 06-
pamenus: 16.10.2020). — bubnuorp. B kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-2069-1 (Y.
2). — TekcT: 3JIEKTPOHHBIN.

2. Cemenos, U.H. Xumus: yaeonuk s By3oB / U.H. Cemenos, 1U.JI. [lepdunosa. — 3-e uza. — CaHkr-
[etepbypr: Xwummzpmar, 2020. — 656 c..: w1 — Pexum Jqocrynma: 1O TOAMHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=599172 (nata obpamenus: 16.10.2020). — ISBN
978-5-93808-355-4. — TeKcCT: 371EKTPOHHBII.

5.2 MaTtepuajJbHO-TEXHMYECKOE U IPOrPaMMHOe ol0ecredeHne JUCHUIINHBI.
VYyeOHbIC 3aHATHUS 110 TUCIHUIUIMHE TPOBOASITCS B yueOHBIX ayautopusx HOU KemI'V:

337 JlaGopaTopusi XuMuH. YueOHast ayTUTOPHS U1 IPOBEICHUS:

-3aHATUH JIEKIMOHHOTO TUTIA;

-3aHATUI Ta0OPATOPHOTO THIIA;

- TPYIIOBBIX U UHAUBUYaTbHbBIX KOHCYIbTAIIH;

- TEKYIIETO KOHTPOJISl ¥ IPOMEXKYTOUHOM aTTecTaluu.
CneunanusupoBanHas (yueOHasi) medesib: JTOCKa MEJIOBas, CTOJIBI JJAOOPATOPHBIC, CTYJIbs, PAKOBHU-
HBI, BBITSDKHOM 1TKa(), TEMOHCTPAIIMOHHBIN CTOJL.
O0opynoBanue AJ1 Npe3eHTANMHU Y4eOHOT0 MaTepuaa: nepeHocHoe -HOyTOyK, IPOEKTOp, FIKPaH.
JlabopaTopHoe 000py10BaHHe W MATEPUAJIbI: TTOJIIPUMETDP, aHATUTHIYCCKUE MPUOOPHI, BECHI, TEP-
MOCTAT, XOJIOAWIBHUK, PEOCTaT, aKBAAUCTHIIATOP, MAaTepHAaIIbl JJIs IPOBEACHHUS JIAOOPATOPHBIX padoT
(x0JIOBI, TPOOUPKH W JIpyras XMMHUYECKas TOCY/a), PEaKTUBBI JJIs TIPOBEICHUS J1a00OpaTOPHBIX padoT,
PH-metp, pedpakromerp, anmapar i NpOBEACHHUS XMMUYECKUX peakiuii, anmnapar Kunma, mpudop
JUISL OTIBITOB IO XMMHH C JJICKTPHYECKUM TOKOM (J1aOOpaTOpHBIN), TPUOOP I MOJYyYEHUS Tajou-
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JOATTKAHOB JIEMOHCTPAIlMOHHBIN, YCTAHOBKA JIJIsl IEPETOHKH BEIIECTB.
YueoHo-HarasiAnble mocodusi: Habop « MA - JlaGoparopust mo xumum», cteHabl «llepuoanyunas
cucrema MeHzeneeBa» u apyrue.
Hcnoan3yemoe nporpammuoe obdecnedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyonunen3snonHomy noroopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpoctpansiemoe [10).
HNutepner ¢ obecnieyenuem gocryna B JUOC.

5.3. CoBpeMenHbIe npodeccHoHabHBbIE 0a3bl TaHHBIX 1 HH(OPMAINIMOHHBIE CIIPABOYHbIE
CHCTEMBI.

[Mopran pynmaMeHTaNIEHOTO XUMHUYECKOTO 0Opa3zoBanust Poccun - http://www.chemnet.ru
Mup xumun. Kpatkuit kypc xumun, Onorpaduu XMMHUKOB, CTaThH, BEIIECTBA, OMBITHI, MYy3€H.
OO6nacTi XUMUU: OpraHrYecKas, aHATUTHIEeCKasl, SKOXUMUS, HePTEXUMUS, TEePMOXUMHUSL. -
http://chemistry.narod.ru
3. neochemistry.ru — 06]1[8.5[ XUMUs, OpraHUYCCKasa U HCOPraHU4ICCKad XUuMus, pCICHUC 3a1a4 U 1p. —
http://neochemistry.ru/zadachki?/index.php?option=com_frontpage&Iltemid=1
4. WebElements: oHIaifH-ClIpaBOYHUK XUMHUYECKUX JIEMEHTOB. - http://webelements.narod.ru/

N =

6 Huble cBeneHus U (MJIM) MaTepUaJIbl.
6.1.IlpnMepHbIe TeMbl MUCbMEHHBIX Y4eOHBIX padoT
KonTtpoabHas pa6ora «OCHOBHBbIE XMMUYECKHE TTOHSTUS U 3aKOHBI XUMHUI
1. Kakas macca cynbara 6apust oOpaszyercst Ipu B3aUMOJICHCTBUU pacTBOPA, COACPIKAIIETO XJIO-
pun 6apus maccoit 62,47 T, ¢ U3OBITKOM CEPHON KHCIIOTHI?
2. Bpraucnuts 00beM BoiopoJa (IIpH H.Y.), HEOOXOIUMOTO JJIsi BOCCTAHOBJIECHUS 4 MOJIb OKCHIA
xenesa (I11).
3. OpunakoBo yiu ynciao monekysn B 0,001 xr H2 u B 0, 001 xr O2? B 1 mone H2 u B 1 mone O2?
B 11 H2 u B 11 O2 npu 0AMHAKOBBIX YCIOBUAX?
4. TIpu 170C HEKOTOpOE KOIUYECTBO Tra3a 3aHuMaeT o0beM 580 mit. Kakoit 00beM 3aiiMeT 3To ke
kosimuecTBo raza npu 1000C, eciu naBieHUE €ro OCTaHETCS HEM3MEHHBIM?
5. JlaBneHwue rasa, 3aHUMaromero oosem 2,5 i1, pasuo 121,6 xIla (912 mm pr. ct.). Yemy Oyner
paBHO JaBJIEHHE, €CIIU, HE U3MEHSS TeMIIepaTyphl, CKaTh ra3 10 oobema B 111?
6. Ha ckonbKo rpajycoB Ha/l0 HarpeTh ra3, Haxosmuiics B 3akpeiToM cocyae npu 00C, uToOb
JIaBJICHHUE €r0 YBEJINYHIIOCHh BABOE?
7. Ilpu 70C naBneHue rasa B 3aKpbIToM cocyjie paBHO 96 klla. Kakum craHeT naBieHue, eciu
OXJIIUTh cocyn 1o -330C?
8. Bpruncauts maccy 1M3 Bo3ayxa npu 170C u naBnenuu 83,2 klla (624 mm prt. cT.).
9. Ilpu B3aumoneiictBum 1,28 r MeTaiyia ¢ BOJI0M BbieanI0Cch 380 MJT BOJIOPO1a, U3MEPEHHOTO
rpu 210C u gaBnenuun 104,5 xIla (784 mm pr. ct.). HaiiTu SKBHBaJICHTHYIO MacCy MeTauia.
10.OnpenenuTh SKBUBAJICHT U SKBUBANICHTHYIO Maccy C B yriekuciom raze, Fe(OH)3, H2SO3.
11.0auHakoB 11 SKBUBAJIEHT XpoMa B xyiopuae xpoma (II1) u B cynsdare xpoma (I11); sxBuBasIeHT
xene3a B xyopuae xxenesa (1) u B xnopuze xenesa (I111)?
12.TIpu coenuuenunu 5,6 T xene3a ¢ cepoit oopazosainock 8,8 r cynbduaa xeneza. Halitu sxBuBa-
JICHTHYIO Maccy eJe3a 1 SKBUBAJICHT, €CJIM YKBUBAJICHTHAsI Macca cepbl paBeH 16 T.
Tect «CTpoenne aroma. Ilepuoanyecknii 3aKkoH xumMu4deckux jiemeHTos JI.U. Menpene-
eBa»
WHCTpyKIKsA: B OTBETE YKaXHUTE OYKBBI TPaBUIBHBIX OTBETOB uepes 3anaTyto. Hanpumep, a, B
1. YkaxuTe, Kakue U3 CIEAYIOMNX YTBEPKICHUN SBISIFOTCS MPAaBUIBHBIMU U TTOJTHBIMU:
a) CBolicTBa ITPOCTBIX BEIIECTB HAXOATCS B 3aBUCUMOCTH OT aTOMHBIX MaccC JIEMEHTOB.
0) CBolicTBa MPOCTHIX BEIIECTB, a TAKXKe MX (POPMBI M CBOMCTBA COCTMHEHUN 3JIEMEHTOB HaXO-
JATCS B IEPUOIUYECKOM 3aBUCUMOCTH OT BEJIMUMHBI 3aps10B sIIEP UX aTOMOB.
B) CBOiiCTBa MPOCTBHIX BELIECTB, A TAKXKe UX (POPMBI U CBOWCTBA COCAMHEHUH 3JIEMEHTOB HAaXO0-
JTCS B TIEPUOIUYECKOM 3aBUCMMOCTH OT KOJIMUYECTBA 3JIEKTPOHOB BPALLAIOLINXCS BOKPYT siipa.
r) CBolicTBa IPOCTBIX BEIIECTB HAXOAATCS B 3aBUCUMOCTH OT IOPSIIKOBOIO HOMEpA.
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1) CBOHCTBa MPOCTHIX BEIIECTB, a TAKXKe MX (DOPMBI U CBOMCTBA COCAMHEHUH 3JIEMEHTOB HAXO0-
JSTCS B IEPUOIUYECKOM 3aBUCMMOCTH OT BEJIMUYHUHBI ATOMHBIX Macc JIEMEHTOB.

WHCTpyKIKs: B OTBETE YKaXHUTE OYKBY MPABHIBLHOT'O OTBETA.

2. KTO 13 y4eHbIX NMPEI0KIII IUNIAHETAPHYIO MOJENb aTOMa:

a) JIx. Tomcon 0) 3. Pesepdopa B) I'. Moznu 1) H. bop

WucTpykuus: B 0TBETE 3anUIINUTE GOPMYITY.

3. 3anuiuTe yeMy paBHa SHEPIUsl KBaHTa:

WHcTpyKUMs: OTBET 3alHIINTE CBOUMHU CIIOBAMHU.

4. Kaxue nocrynatsl npeninoxun H. bop:

WNHucTpyKkuusa: B OTBETE YyKaXXUTe HOMepa M OYyKBBI NMPaBMJIBHBIX OTBETOB 4Yepe3 3amsTylo.
Hampuwmep, 1Ar, 3Ca, 2Bxa.

5. Haliante cCOOTBETCTBUA:
1. KopnyckyisspHO-BOIHOBOM Ayan3M 3JeKTpoHa 2. [IpuHIMNI HeonpeaeneHHOCTH AIEKTPOHA
3. BonHoBast GyHKIUS 2JIEKTpOHA

A) B. I'eiizen6epr B) 3. lpenunrep C) M. Ilnank D) H. bop
a) ONMHMCAHKE COCTOSHUS JICKTPOHA B aTOME 0) OMHMCAHME MOJ0KEHUE aTOMa KaK YaCTUIIbI
B) CIIOCOOHOCTH MPOSIBJIATH CBOMCTBA YaCTUIBI U BOJIHBI T') HEBO3MOXKHOCTH OJTHOBPEMEHHO OIpe/e-
JUTH MOJOXKEHUE U UMITYJIBC C OAMHAKOBO BBHICOKON TOYHOCTHIO
1) ONMCAaHHUE COCTOSTHHS AJIEKTPOHA KaK CTOSUEH BOJIHBI O€3 yueTa MpeObIBaHMs AJIEKTPOHA B OIpee-
JIEHHON MECTHOCTH

WHcTpyKIKs: B OTBETE yKaKUTE HOMEpa U OYKBBI BCEX BO3MOXKHBIX MPABHIBLHBIX OTBETOB Ue-
pe3 3anstyto. Hanpumep, 1Ar, 3Ca, 2Ba.

6. Haiinure cooTBETCTBUS:

1. 'maBHOE KBaHTOBOE YHCIIO

2. OpburaabHOE KBAHTOBOE YUCIIO

3. MarauTHOE KBaHTOBOE YHCIIO

4. CriiHOBOE KBaHTOBOE YHUCIIO

A)ml Byms C)n D)1 E)s F)m

a) PHEPTeTUYECKU YPOBEHb ©0) COOCTBEHHBI MOMEHT KOJMYECTBA JBMXKEHUS JICKTPOHA

B) CpEIHEE PACCTOSTHUE AJICKTPOHA OT SiApa ) popMa IEKTPOHHOTO 00JIaKa

1) IPOCTPAHCTBEHHAs! OPUEHTALMA AJIEKTPOHHOTO 00J1aka

€) SHEPreTUYECKHU MOAypPOBEHb

WHCTpyKIMA: B OTBETE€ YKaXUTE HOMEpa W OYKBBI NPAaBWIIBHBIX OTBETOB uepe3 3alsTyIo.
Hanpuwmep, 1r, 3a, 21.

7. Haiipure COOTBETCTBUA:

1. ITpunuun IMaynu 2. [IpaBuino Kneukosckoro 3. IlpaBuiio Xynaa 4. 3akon Moznu

a) DIIEKTPOHBI PACIIOIATAIOTCS Ha BBIPOXKICHHBIX AaTOMHBIX OPOHUTANISX TaK, YTOOBI CyMMAapHBIHA
CIuH ObUT HAaNOOIBIIUM

0) B atome He MOKeT OBITh IBYX 3JIEKTPOHOB C OJJMHAKOBHIMU KBAHTOBBIMH YHCIIAMHU

B) 3aI0oJIHEHUE ANIEKTPOHHBIX OpOUTasIeH MPOUCXOIUT COTIACHO MPUHLUITY HAUMEHBIIEH 2Hep-
TUH

WucTpyKuus: 3anoiaHuTe Tadbauny.

8. lnst atoma ¢ 37eKTpOHHOM Gopmynoit 1s22s22p4 Bnummte B TaOIUIYy 3HAYCHHUS YEThIpeX
KBaHTOBBIX YHCEIL:

Onextponbl/KBaHTOBBIE UnCIIa 1 2 3 4 5 6 7 8

9. Ykaxute U1 3IeKTpOHHOU opmyibl — 1522522p63s23p63dS54sl

a) HOMep NepHoJIa;

0) rpymy;

B) YKCJIO DJICKTPOHOB;

I') IPOTOHOB

1) HEUTPOHOB

WHCTpyKuMA: B OTBETE NMEPEUUCIUTE OYKBBI B IPAaBUIILHOM IOPSAKE Yepe3 3aIsTyIO.
10. Pacrionoxure B MOPSAKE 3aMOTHEHUST aTOMHBIX OpOUTANICH:

ayn=1,1=0

6)n=2,1=0
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B)n=2,1=1
rn=3,1=0
mn=3,1=1
e)n=3,1=2
xK)n=4,1=0
3)n=4,1=1

WNHCcTpyKIMs: OTBET 3aIUIIUTE CBOMMH CJIOBAMHU

11. 3anumure 3MeKTPOHHYIO GOpMyITy U TpadUUECKyIO JICKTPOHHYIO (HOPMYITy MOCIEIHErOo
HHEPTEeTUYECKOT0 YPOBHSI 0JIOBA.

WucTpyKuus: B 0TBETe yKaKuTe OyKBbI MPaBUJILHBIX OTBETOB uepe3 3amnsaTyio. Hampumep, a, B

12. Ykaxure, Kakue U3 CIEAYIOLIMX YTBEPKACHUN SBISAIOTCS BEPHBIMU?

a) HEKOTOPBIH NMepro/I BKIIOYAET 3JI€MEHTh MHOTHX MOATPYIII;

0) KaXKIbIi IEPUO COACPIKHUT 00SI3aTEIBHO S-, P- U d-3JIEMEHTHI,

B) IIEPEXOJIHBIE 3JEMEHTHI PACIOJIOKEHbI B MEPUOJANYECKON cUCTeMe XMMHUYECKUX AJIEMEHTOB
MEX]y S- dJIeMEHTaMH (CJIeBa) U p-dJIEMEHTaMHU (CIIpaBa);

r) F-anemMeHTsl pacnofio’keHbl B MEPUOJAUYECKON CUCTEME XMMHUYECKHUX SJIEMEHTOB MEXKAY S-
aiieMeHTam¥ (cieBa) u d-3JeMeHTaMu (crpaBa);

13. Ykaxure, Kakue U3 CICIYIOMMNX YTBEPKICHUHN SBIISIIOTCS BEPHBIMU?

a) aTOMBI IIETIOYHBIX U MIETOYHO3EMEIbHBIX METAIIJIOB UMEIOT AJIEKTPOHBI Ha S-TIOJIyPOBHE;

0) B aroMax HEMETAJIOB TOJIBKO OOJBIINX TIEPHUOJOB HMMEIOTCS HEe3armoJHEeHHbIN d-
HOTypOBEHb;

B) B aTOMax BceX OJIarOPOJHBIX T'a30B UMEIOTCS 3aBEPIICHHBIE S- U P-TIOAYPOBHH;

T') BCE IEPEXOIHBIC AJIEMEHTHI HMEIOT JICKTPOHBI Ha d- U f-moiypoBHeE;

1) B aTOMax TaJIOTCHOB 3aBepIIacTcs 3arnoaHeHue d-moaypoBHs.

14. Ykaxure, Kakue U3 CIEAYIOLINX YTBEPKACHUN SBISAIOTCS BEPHBIMU?

a) aTOMBbI BCEX DJIEMEHTOB B IpejeiaX I1aBHOW W MOOOYHOI MOArpYMIbl UMEIOT OJUHAKOBOE
YHCIIO BHEIIHUX 3JIEKTPOHOB;

0) aTOMBI PJIEMEHTOB OJHOTO MEPHO/Ia, OTHOCSIIUECS K TJIABHOW M MMOOOYHOM MOATPYIINE C OJ-
HUM U T€M K€ HOMEPOM TPYIIIbI, UMEIOT OJIMHAKOBOE YMCIIO BAJICHTHBIX JIEKTPOHOB;

B) aTOMBI BCEX JJIEMEHTOB TJIaBHOW (MJIM MOOOYHOW) MOATPYIIIEI UMEIOT OJWHAKOBOE YHCIIO
HECTIAPEHHBIX AJICKTPOHOB;

r) o0lllee YKUCiIo 3JEKTPOHOB B aTOME JAHHOIO AJIEMEHTa PaBHO MOPSAKOBOMY HOMEPY 3TOTO
JJIEMEHTA B IIEPUOJUYECKON CUCTEME XUMUYECKUX d1eMeHTOB [[.1. Menaeneesa.

15. Ykaxure, Kakue U3 CICIYIOIMNX YTBEPKICHUH SBIISIIOTCS BEPHBIMU?

a) paanyc 1Mo NePUoay YMEHBIIACTCS,

0) paauyc 1Mo NEpPHOy YBEIUUNBACTCS,

B) paInyC 10 MEPUOAY HE U3MEHSETCS;

T') paanyc 1o TPpyIie yMEeHbIIAeTCs;

1) painyc IO TPYIIe HE U3MEHSETCS;

€) paanuyc 10 TPYIIe YBEIUUNBACTCS.

16. Ykaxure, Kakue U3 CIEAYIOLINX YTBEPKACHUN SBISAIOTCS BEPHBIMU?

a) SHEPrusi HOHU3AIINH T10 TIEPUOly YMEHBIIIAeTCs;

0) PHEeprusl HOHU3ALUHU IO TIEPHOJTY YBEIINYUBACTCS;

B) DHEPI'sl HOHU3ALIMHU 10 IEPUOY HE U3MEHSETCS;

T') SHEPTUSI HOHU3AIUH 10 TPYIIE YMEHBIIIACTCS;

1) SHEPTUsl HOHU3AIUH [0 TPYIIE HE U3MEHSETCS,;

€) SHEPTHUsl MOHU3AIINH T10 TPYIITE YBETUIHBACTCS.

17. Ykaxure, KaKue U3 CICIYIOIMNX YTBEPKICHUH SBJISIIOTCS BEPHBIMU?

a) CPOJICTBO K AJIEKTPOHY IO NMEPUOAY YMEHbBILIACTCS;

0) CPOJICTBO K 3JIEKTPOHY I10 TIEPHOTY YBEIUUHNBACTCS;

B) CPOJICTBO K 3JICKTPOHY IO TIEpHOY HE U3MEHSETCS;

T') CPOJICTBO K 3JIEKTPOHY I10 TPYIITE YMEHbIIACTCS;

1) CPOJICTBO K AJIEKTPOHY IO TPYIINE HE U3MEHSCTCS;

€) CPOJICTBO K 3JIEKTPOHY I10 TPYIIIE YBEIUYNBACTCS.

KonTpoabHast padora «Teopusi XMuMHUYECKOT0 CTPOEHUSI»
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1. Beruucnuts paznocts 30 s ceszerr K-Cl, Ca-Cl, Fe-Cl, Ge-Cl. Kakas u3 cBsizeii xapakre-
pu3yeTcs HauOOoIbIIeH CTETIEHBI0 HOHHOCTH?

2. Kakoit xapaktep umerot cBszu B mosiekynax NCI13, CS2, CIF, CO2? Yka3atb Ut KaXKI0H U3
HUX HaNpaBJICHUE CMEIICHUE OOIICH SJIEKTPOHHOM IMaphl.

3. CocraBuTh BaJIeHTHYIO cxeMy Mousekynsl xinopopopma CHCI3 u ykaszare: a) kakas CBA3b
HauOoJiee mossipHa; 0) B KAKOM HAIPABJICHUH CMEIICHO JIEKTPOHHOE 00JIaKO ITOM CBSI3H.

4. Beruuciuthb paznocts 0 aromoB ams cBszeit H-O u O-I" (toe I' — Cl, Br, I) B coenqunenusix
HOI" u ompenenuthb: a) Kakas U3 CBs3el B KaKJIOH MOJICKYJIE XapaKTepu3yeTcs OOJBINECH CTENeHbIO
MOHHOCTH; 0) KaKOB XapakTep JUCCOIMAINYA MOJIEKYII B BOJHOM PacTBOPE.

5. Kak m3menutcs npounocts cBsa3u B psaay: HF — HCl — HBr — HI? YkazaTe npuansbl 3THX
U3MEHECHUM.

6. Onucats ¢ mo3unuii Mmeroaa BC anexTpoHHOE cTpoeHne Monekynsl BFs n nona BF*-,

7. CpaBHUTH CcrIocOOBI 00pa30BaHusl KOBAICHTHBIX cBsizedl B mosiekynax CHa, NH3 u B none
NHa4+. Moryr 1 cymiectBoBath HoHb CHs+, NHs?+?

8. Onucatp s1ekrpoHHoe crpoenne Mosekysl CO u CN ¢ no3unmii MerogoB BC u MO. Kakas
13 MOJIEKYJT XapaKTepU3yeTcs OOJbIIel KPaTHOCTHIO CBSI3H?

9. nuHa nunoist MoJieKynsl ¢TopoBonopona paBHa 4*10-11M. Beruucnute ee IUNOIBHBIN
MOMEHT.

10. unonbHbIi MOMeHT Mosekyasl HCN pasen 2,9D. BerunciuTs JJIMHY TUTIOJIS.

11. Kakum tumom rubpuamnsanuu AO 6opa u a30Ta onuckIBaeTCcsl 00pa3oBaHue MosieKyibl BF3
u NF3?

12. Yka3zarp tun rubpuanzanuu AO kpemuus B moJiekyinax SiH4 u SiF4. [TonspHbl 11 3TH MO-
JEKYJIbI?

13. Temniepatypa mnasnenus CaCl2 — 7800C, CbCl2 — 5600C; paguyc nona Ca2+ pasen 0,104
HM, noHa Cb2+ - 0,099HM. OOBACHUTD pa3IudKe TEMIIEPATYp IJIaBJICHUS.

14. OOBACHUTH C TO3UIUK TPEACTABICHUN O TMOJIIPU3AIMd MOHOB MEHBIIYIO YCTOWYHUBOCTH
AuCl3 B cpaBuenun ¢ AuCl..

15. Ha3BaTh KOMILJIEKCHBIE COJIM M OMPEJCIUTh CTENIEHb OKUCICHUS KOMIUIEKCOOOpa30BaTEs:
[Pd(H20)(NH3)2C1]Cl1, [Co(H20)(NH3)4]CNBr, [Co(NH3)5S0O4]N03, [PA(NH3)3CI]Cl,
K4[Fe(CN)6], (NH4)3[RhCl6], Na2[PdI4], K2[Pt(OH)5Cl], K2[Cu(CN)4]; HelTpanbHbIE:
[Cr(H20)4P0O4], [Cu(NH3)2(SCN)2],, [Rh(NH3)3(NO2)3], [Pt(NH3)2Cl4].

16. Hamcath kKoopiMHAIIMOHHBIE (DOPMYJIBI CICIYIONTUX KOMITJIEKCHBIX COCTMHEHHM: a) AUITH-
aHoapreHrat kanus; 0) rekcanutpokodanstTat (III) kamus; B) xnopun rekcaammuuuukens (II); r) rek-
carnanoxpomart (II1) marpust; 1) 6pomun rekcaammunkoOansTa (II1); €) HUTpar nMakBareTpaaMMUH-
Hukend (I1); k) TpudroporunpokcodepuuiaT Maruus; HeMTpajabHbIe: 3) TeTpaaMMUH(POCHATOXPOM; 1)
JTUAMMUHAUXJIOPOIUIATUHA; K) TPUAMMUHTPHUXJIOPOKOOANBT; J1) TMaMMHUHTETPaXJI0opOIIaTHHA.

17. Uon [NiCl4]2- mapamaruuteH, a uoH [Ni(CN)4]|2- —nuamarauteH. OnpenenuTh THIT TH-
opunmzanuu AO nona Ni2+ ¥ IpOCTPaHCTBEHHYIO CTPYKTYPY KaXKJ0T0 KOMITJIEKCHOTO HOHA.

18. KakuMu MarHuTHBIMH CBOMcTBaMu 00J1aaroT HoHbL: a) [Fe(CN)6]3- u 6) [Fe(CN)6]4-?

19. Kakue u3 nepeyncieHHbix HoHOB napamarHuTHbl: a) [Co(H20)5]2+; 6) [Co(H20)6]3+; B)
[FeF6]4-?

KontpoabHas padora «OCHOBHbBIE KJIACCHI HEOPTraHUYECKUX COCIMHEHUM U UX B3aUMOCBSI3bY
1. Peaknueil HeUTpanu3aluu sSBISIETCA

I. BaCO3 + 2HCI = BaCl2 + H20 + CO2

2. Ba(OH)2 + H2S04 = BaS0O4 + 2H20

3. CaCl2 + Na2CO3 = CaCO3 + 2NaCl

4. 3NaOH + FeCl3 = Fe(OH)3 + 3NaCl

2. Peakuust ropeHusi aMMuaKa

4ANH3(r) +302(1) = 2N2(1) + 6H20(x) +Q

SIBJISIETCS pEAKLIUEN

1. COCMHEHMS, KaTATUTUYECKOM, SHIOTEPMHUYECKON

2. 3aMEIICHUS, KaTaJTUTUYECKOH, DK30TEPMUYECKON

3. OKHCJIMTETbHO-BOCCTAHOBUTEIBHOM, HEKATATUTUYECKOM, SK30TEPMUYECKOM
4. oOMeHa, HEeKaTaJTUTUYECKOH, SHAOTEPMUUECKOM
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3. YcTaHOBUTE COOTBETCTBUE MEXAY pEarupyrolUMU BEIIECTBAMU U IPOAYKTAMH MX B3aUMO-
IEUCTBUSL.

PEATMPYIOIINE BEIIECTBA MTPOYKTHI B3AUMO/IENCTBUS
1)  SO2+H20 A.  CaSO3+H2
2)  SO3+H20 B.  CaSO3+H20
3)  SO2 + Ca(OH)2 B.  CaSO4+H2
4)  SO3+ Ca(OH)2 . CaSO4+H20
J.  H2S03
E.  H2S04

4. Kakoe ypaBHEHHE PEAKIUU MOJITBEPIKIACT XapaKTEPHBIC CBOMCTBA BCEX KUCIIOTHBIX OKCH-
JIOB?

1. CO2 + H20 + CaCO3 = Ca(HCO3)2

2. CO2 +2NaOH = Na2CO3 + H20

3. CO2 +2Mg =2MgO + C

4, CO2+C=2CO

5. YcTaHOBUTE COOTBETCTBHE MEXK/y HA3BaHUSIMHU OKCHJIOB U MEPEUYHEM BEIIECTB, C KOTOPBIMH
OHHU MOI‘YT BBaHMOI[CﬁCTBOBaTB.

Hazsanue okcuma BEIIECTBA

A. okcua yraepoaa (IV) 1) C, HNO3, Cu

b. okcun meau (I1) 2) Al, Fe203, H20

B. OKCHJ KaJIbLIUS 3) Mg, Ca(OH)2, H20
I. okcup yriepona (II) 4) NaOH, CI2, 02

5) FeO, CO2, H20
6) H20, Si02, H2S04
6. Hanuiure ypaBHEHHsS peakiiii, C MOMOIIbI0 KOTOPBIX MOXXHO OCYIIECTBUTH CIEAYIOIINE
NIpEBPAILCHHUS:
Fe —» FeCl,— Fe(NO3), — FexO3 — FeCls — Fes[Fe(CN)s]s
7. Hanumute ypaBHEHHMSI peakiMi, C MOMOIIbIO KOTOPBIX MOYKHO OCYILECTBUTH CIICIYIOIINE
MpeBpallCHUS:
Cu — Cu(NO3), — Cu(OH), - X — Cu — CuSOa.
8. B nenouke npespamieHui
FeCls — Xi; — X —Fe(OH)3
BemiecTBaMu «X1» U «X2» MOTYT OBITh COOTBETCTBEHHO
1. Fex(S04); u FexO3
2. FePOs u Fe304
3. Fe(NO3); u FexOs
4. Fe(OH)3 wu Fex(SO04)3

IHepeemuka xumuyeckux npoyeccos. Xumuueckaa KUHEmuKa

1. B cucteme, Haxos1Ieics MPU MOCTOSIHHOM JaBJIEHUU U TEMIIEpaType, CaMOIIPOU3BOJIIBHO MOTYT
IPOTEKaTh MPOIECCH, Al KOTOPBIX ...

1)AS<0 2)AH>0 3) AG>0 4)AG<0
2. B cooTBeTcTBUU ¢ TepMOXUMUYECKUM ypaBHeHUEeM peakinu CH4(T) + 202(r) «+» CO2(T) +
2H20(r), ArH = - 802 xJI>x muist momydenust 500 x>k TeraoTsl HEOOXOAMMO CKEUh autpa(oB)
(n.y.) merana: 1)56 2)28 3)14 4)42

3. Ecnm yBenuuuth nasnenue B 10 pa3, To ckopocTs mpsamoit peakiuu H2(r) + Br2(r)«»2HBr(T), mpu
YCJIOBUH €€ JIEMEHTApHOCTH, YBETUUUTCA B Pa3.

1)50 2)100 3)20 4)5
4. KonuuecTBEHHOE BIMSHNUE TEMIIEPATYpPhl HA CKOPOCTh XUMUYECKOM peakluu Belpaxaercs ... 1)
npaBuiioM Bant-T'odda 2) 3akoHOM ACHCTBYIOIINX Macc

3) 3akoHoM ['ecca 4) 3akoHom Payns

5. st ememenns papHoBecus B cucteMe MgO(T) + CO2(r) «» MgCO3(T), ArH < 0 B cTropoHy npo-
JYKTOB peakuy HeOOXOAUMO ...

1) [Tonusuts naBnenne 2) [loHU3UTH TEMIIEPATYPY

3) Brectu karanuzarop 4) BBectu unrudutop

6. CocTosiHUE paBHOBECHS XapaKTEPU3YETCSI PABEHCTBOM. . ..
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1) TemnepaTypsl IPOIYKTOB U NCXOJHBIX BEIIECTB 2) KOHLEHTPALUI POJIYKTOB U NCXOIHBIX BE-
I1ECTB 3) KOJIMUYECTB BELIECTB B CUCTEME
4) cxopocreil, MpsIMOTro ¥ 00PaTHOTO MPOLECCOB

Pacmeoppui.
1. ®opmyna s HaX0XKACHUS MOJISIPHOIN KOHIIEHTPALUK pacTBOPEHHOTO BEIECTBA NMEET BHI:
(BcTaBbTE hOpMYITY)

2. s nmpurotosnenus 2 1 0,1 M pactBopa NaOH Tpebyetcs T TUAPOKCHUJIA HATPHUS :1)
40 2) 8 3) 4 4) 10

3. ] mOBBIIIEHHs TEMIIEpaTypsl KuneHus pacteopa Ha 1,04 °C, Heo6x0amMo, 4TOObI KOHIIEHTPALIUS
pacTBOpEHHOTO B HEM HeaneKTponuTa coctaBimsuia _ Monb/kr (E H20 = 0,52 (rpax - xr)/mons) @ 1)
0,2 2)2 3)1 4) 0,1

4. CreneHb 3JEKTPOIUTUYECKON JUCCOIIMAIIMU MOXKET MPUHUMATh 3HAUCHUS

Do>lunua=0 2) a>luna<l

Ja<lua=1 4) a<lwma=>0

5. XuMHUY€eCcKOe B3auMOJICHCTBUE BO3MOKHO MEX/y BEILIECTBAMHU

1) LiClu KOH 2) NH4Clu KOH 3) FeCl2 u KOH 4) NaCl u KOH

6. ®opMyina coJii, HE MOABEPTaOIIEHCS THAPOIN3Y, UMEET BU/T

1) FeCl3  2) K2CO3 3) K2SO4  4)As2S3

Koumponvnasa paboma «Pacmeopur»

1.CkoaBpKO TpaMMOB CyJIb(pHUTa HATPUS MOTpedyeTcs i npurotosieHus Sin 8% pacTBopa, MIOTHO-
cthio 1,075r/Mn?

2.3 400r 50% pactBOpa cepHOM KHCIOTHI BelnapuBanueMm yaamuiu 100r Boasl. Uemy paBHa Macco-
Basi JI0JI CEPHOU KUCIIOTHI B OCTaBIIEMCS pacTBOpe?

3.HaiiTu Maccel BOJBI M MEIHOTO KYIOpOca, HEOOXOIUMbIE ISl TIPUTOTOBJICHHSI OJHOTO JIUTPa pac-
TBOpa, coaepxkariero 8% Oe3BonHoit comu. [lnotHocTh 8% pactBopa cynbdara menu (II) paBua 1,084
/M1

4.Kaxkoit 06beM 96% cepHON KUCIOTHI (MJIOTHOCTHIO 1=1,84 T/MIT) U KaKyl0 Maccy BOJbI HYKHO B3SITh
i npurotosnenus 100 mi 15% pactBopa ceproit kucnots! (1=1,10 r/mr)?

5.Cxonbko rpamMmoB 30% pacTBopa MOBapeHHON COJIM HYKHO A00aBuTh K 300r BoAabl, 4TOOBI MOITY-
unth 10% pactBop conn?

6.Haiitu maccy HuTpaTa HaTpusi, HeoOxoaumoro aiis npurorosienus 300 mi 0,2 M pactBopa.
7.Ckonbko TpaMMOB KapOoHaTa HaTpus cogepxurcs B 500 mu 0.25H pactBopa?

8.B kako#t macce 3¢upa Hano pactBoputh 3,04r anunmHa COHSNH2, 94To0bI MOIyduTh PacTBOp, MO-
JSUTBHOCTB KOTOpOro paBHa 0,3 MOnb/Kr?

9.Ilpu kako¥ KOHIIEHTPAI[UU PACTBOPA CTENEHb JUCCOIMAITIN a30TUCTOM KUCIOTHI OyaeT paBHa 0,27
10.Boruncnuts koHuentpanuto H+, HSe- u Se2 — B 0.05M pacTtBope ceneHoBogopoaa.

11.Berancnuts npubanxeHHoe 3HaueHne akTuBHOCTH HOHOB K+ 1 SO42 — B 0,01M pacTtBOpe Cyib-
dara kanus.

12.PactBopuMocTs kKapOonarta kanbius npu 350C paBHa 6,9*10-5Momb/1. Berancnuts nmpousBeaeHne
pPacTBOPUMOCTH 3TOU COJIH.

13.Haitftu MOJsIpHYIO KOHIEHTPALIMIO HOHOB BOJAOPOAA B BOJHBIX pacTBOPax, B KOTOPBIX KOHIIEHTpa-
Ul THIPOKCHUI-MOHOB (B MOJIB/JT) cocTaBisier 3,2%10-6.

14.Haittn MOJIIpHYIO KOHIIEHTPALUIO THIPOKCHA-UOHOB B BOJAHBIX pacTBOPaxX, B KOTOPBIX KOHIIEHTPA-
I[Ms1 MOHOB BOJIOpoAa (B MoIb/1) coctasisier 10-3.

15.Berauciuts pH pacTBOpOB, B KOTOPBIX KOHIIEHTpAIlUsS HOHOB BOAOpo/a (B MOJb/1) paBHa 8,1%10-3
16.Borunciants pH pacTBOpOB, B KOTOPBHIX KOHLIEHTPALHS THAPOKCHI-MOHOB (B MOJIB/1T) paBHa 9,3*10-
9

17.0npenenuts pH pactBopa, B 111 koToporo conepxkutcs 0,1r ruznpoxcuaa Hatpus. [ucconnanuio
IIEJIOYN CUUTATDH ITIOJTHOH.

18.Kakue u3 nepeurcineHHbix coieit noasepratorcs rupoinsy: NaCN, KNOs3, NaNO,, NH4CH3COO,
CaCly, NaClO4, KHCOO, KBr? Jlns kaxao0i U3 THAPOIU3YIOIMIMXCS COJIeH HamucaTh YpaBHEHUE TH/I-
poNr3a B MIOHHO-MOJIEKYIISIPHOM JOopMe U yKa3aTh PEaKIuio BOJIHOTO PacTBOPA.

R'onmpwlbmm paﬁoma «OKuCJmmeﬂbno-eoccmauoeumeﬂbublepeakuuu»
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1.OnpenenuTs CTeNeHb OKUCICHHOCTU 3JIEMEHTOB B cieayrommx coeauHenusx: SOz, HzS, NaxSOs,
CS,, H2SO4, As2S;3. KoCrOs, Cr203, Fe(Cr0Oz)2, KoCraO7, Cra(S04)3, Naz[Cr(OH)s].

2. 3aKOHYUTb ypaBHEHUS PEAKIIMA:

a) Mn(OH); + C,+KOH = MnO, +

6) NO+KMnO4 + H,O = KNO3 +

B) KI + K2Cr,07 + H2SO4 = I +

r) Ni(OH)> + NaClO + H20 =Ni(OH);+

n) Zn + H3AsOs3 + HoSO4 = AsH3 +

4. CocTaBUTh CXEMBI JBYX T'albBaHUYECKUX JJIEMEHTOB, B OJIHOM M3 KOTOPBIX MEIb CIy>KHJa
OBl KaTo/I0M, a B IpyroM — aHoJioM. HamucaTh ypaBHEHUS peakluii, TPOUCXOIAIINUX MpU paboTe ITUX
AJIEMEHTOB, U BEIYUCIUTH 3HAYCHHUS CTAaHAAPTHBIX 3. JI. C.
5. TanpbBaHUUYECKHI AIEMEHT COCTOMT M3 CEpPEOPSHOTro 3JIEKTpoJa, MorpykeHHoro B 1 M pacTtBop
AgNO3, u ctanaapTHOrO BOAOPOJHOTrO MeKTpoaa. Hanucars ypaBHEHUS 3JIEKTPOJHBIX MPOLIECCOB U
CyMMapHOU peakIfy, MPOUCXOIAIIEH pu padoTe saemenTa. Yemy paBHa ero 3.1.c.7
6. YKa3arb, B KAKOM HaIlpaBJICHUU MOTYT CaMOIIPOU3BOJILHO MPOTEKATh CIEAYIONIUE PEAKIIHH:

a) H>O0; + HOCl = HC1 + Oz + H20;

6) 2HIO3 + 5H202 = I + 50; + 6H20;

B)l> + SH>O» = 2HIO03+4H>0.
7. HukeneBble TIIACTUHKY OMYIICHBI B BOJIHBIE PACTBOPHI EPEUNCIEHHBIX HIKE coliel. C KakuMu co-
JSIMU HUKENb OyJIeT pearupoBaTh

a) MgS0s; 6) NaCl; B) CuSO4; r) A1C13; n) ZnCl; e) Pb(NO3),?
8. Hanncatp ypaBHEHHUSI 3JIEKPOJHBIX MPOIECCOB, MPOTEKAIONINX MPHU AJIEKTPOJIU3E BOAHBIX PACTBOPOB
BaCl: u Pb(NO3)2 ¢ yrobHBIMH 3JEKTPOIAMH.
9. CocTaBUTh CXEMBI 3JIEKTPOJIN3a BOJHOTO PAacTBOpa XJIOPHIA LIMHKA, €CIU: a) aHOJ LIMHKOBBIH; 0)
AHOJI YTOJIbHBIN.
10. CocTaBUTh CXEMBI 3JIEKTPOJIM3a BOJAHOTO PacTBOpa Cyib(ara MeIau, €Cld: a) aHOJ MEIHBIN; O)
AHOJl YTOJIbHBIN.
11. PacTBop conepsxut nousl Fe’+, Ag+, Bi*+ u Pb’+ B o1HaKoBO# KOHIIEHTpaIuy. B kakoii moce-
JOBATEITLHOCTU 3TU MOHBI OYAYT BBIACNATHCS MPHU AJICKTPONIH3E, €CIU HAMPSHKEHUE TOCTATOYHO JIS
BbIJI€JICHHS JII000r0 MeTasia?
12. TIpu snexrponuse pactBopoB CuClz Ha aHozae Bbaenminoch 560 mi rasa (ycli0BUS HOPMAJIBHBIE).
HaiitTn Maccy Menu, BbIIEIUBIIEHCSA HA KaTOIE.

6.2. [lpumepHbIe BONPOCHI U 3aaHus / 32/1a4M JJIl IPOMEKYTOYHOM aTTecTAlluN
Taoauna 9 - [IpumepHble TeopeTHYECKHE BONPOCHI U MPAKTHYECKHe 3aJaHusl / 3a1a4M K
NMPOMEKYTOYHOMY KOHTPOJIIO

Paznensl u Tembl ITpumepHbIe TEOPETUUECKUE BOITPOCHI ITpumepHbie MpaKTUYECKHUE 3aJaHUS
/ 3aaumn
2 cemecTp
OcHoBHbIE TIOHA- | 1. OCHOBHBIE MOHATUA XUMHUU: aTOM, 1. [ToueMy y amtOMUHHS SHEPTUS
TUST W 3aKOHBI | MOJIEKyJa, XUMUUYECKHUI 3JIEMEHT, BUJIbl | MOHU3ALUK HIXKE, YeM Yy MarHus’?
XUMHH XUMUYECKHUX (hOPMYJI, OTHOCUTEIbHAS 2. ITouemy cBoticTBa d-371€MEHTOB
aTOMHAasi U MOJIEKYJISIpHAsl Macca, SKBU- | U3MEHSAIOTCS HE TaK pe3KOo, Kak

BAJICHT, MOJIb, MOJIIPHAsI Macca, SKBUBA- | CBOMCTBA S- U p- 3JIEMEHTOB?
JIEHTHas1 MOJIsipHast Macca, xumuueckue | 3. [louemy panuyc no nepuoay ot
peaKIu U ypaBHCHUS. CKaHIMA J0 MEIU U3MEHSIETCS He-
2. OCHOBHBIE KOJTMYECTBECHHEIE 3aKOHBI 3HAYUTEIBLHO?

XUMUU: 3aKOH COXpaHEHUsI MacChl Be-
IIECTB, 3aKOH SKBHBAJICHTOB, 3aKOH
KpPaTHBIX OTHOIICHHUH, 3aKOH TIOCTOSH-
CTBa COCTaBa, 3aKOH ABOTAJIPO U CJIE/I-
CTBUS U3 HETO.

3. CTpoeHue aroMa: 10Ka3aTesibCTBa
CJIO’)KHOCTH CTPOEHHUS aToMa, TIaHeTap-
Has MOJICJIb CTPOCHUS aTOMa, aTOMHBIE
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CIIEKTPBI, OCTYJIaThl bopa, 1BONCTBEH-
Hasl IPUPOJIA JIEKTPOHA, IPUHLIAII He-
OIIpeeNeHHOCTH, YpaBHeHue [lpenuH-
repa.

4. AtomHble OpOUTaTH, KBAHTOBBIC
Ycia, IPUHLUIIBI 3aII0JHEHUs OpOuTa-
nei (IpUHLMIT MUHUMAIbHOW SHEPTHH,
npuHnun 3anperta Ilaynu, npasumno ['yH-
na, npaBuiio KiieukoBCckoro), snex-
TPOHHBIC (HDOPMYJIBI.

Crpoenue Bele-
crBa. OcCHOBHBIE
KJIacChl Heopra-
HUYECKUX COCIU-
HEHUM

5. Ilepuonnueckas cucTeEMa JIEMEHTOB
J.N. MenneneeBa 1 3J€KTPOHHOE CTPOE-
Hue aroma (popmynupoBka MeHeneena,
coBpeMeHHasi (OpMyJIHUPOBKa, CTPYKTypa
NEePUOINIECKOI CUCTEMBI, (PU3MUECKUIA
CMBICII ITOPSIAKOBOTO HOMEPA IJIEMEHTA,
CBSI3b MEXY JIEKTPOHHBIM CTPOCHHEM
aTOMOB U MOJIO)KEHUEM 3JIEMEHTOB B I1€-
PUOINYECKON CUCTEME. )

6. Ilepponnyecku U HENEPUOANIECKHI
W3MEHSIOIINECS CBOWCTBA 3JIEMEHTOB:
paguycsl aTOMOB, SHEPIUsl HOHU3ALNH,
CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPHIIa-
TEJIbHOCTb.

7. Knaccudukanum u HOMEHKIATypa He-
opraHu4eckux BeuecTs. [Iporonutuye-
CKasi TEOpHs KMCIIOT U OCHOBaHUM bpen-
crena —Jloypu.

8. XuMuueckast CBsI3b: ONpeeIeHUE U
XapaKTEPUCTUKH XUMUYECKON CBSI3HU, OC-
HOBHBIE BUJbI CBSA3EH. METOI BAJICHTHBIX
cBs3eil. OOMEHHBIN U TOHOPHO-
AKIIETITOPHBIA MEXaHU3M 00pa30BaHHUS
KOBAJIEHTHOM cBsA3U. CBONCTBA KOBa-
JICHTHOM CBSI3U, THOPHUIU3AIIHS AaTOMHBIX
opOutaneii. [lonsgpHOCTH CBSI3EH U MOJIe-
KYIIL.

9. MexMOoNeKyIsIpHbIE B3aUMOICUCTBHUS:
OPUEHTALIMOHHOE, UHAYKIITUOHHOE, JHUC-
MIEPCUOHHOE B3aUMOJEHCTBUSA, CUJIbI OT-
TaJKUBaHUS U CyMMapHOE B3aUMO/Cii-
ctBUe. BomopoiHas CBA3b.

1. Temneparypa  IUIaBiI€HUS
CaCl2 — 7800C, CbCI2 — 5600C;
pamuyc nona Ca2+ pasen 0,104
HM, noHa Cb2+ - 0,099uM. O0B-
SCHUTh pa3inyhe TeMIepaTyp
IJTaBJICHUS.

2. OOBSCHUTH C TO3HMIUN TPe-
CTaBJICHUN O TMOJIAPU3ALUU MOHOB
MeHbIYI0 ycToiunBocTh AuCl3 B
cpaBuenuu ¢ AuCl..

3. Ha3BaTh KOMILIEKCHBIE COJIU U
ONpEeAeNUTh CTENEeHb OKHCIIEHUS
KOMIUIEKCOOOpa3oBaTesi:

[Pd(H20)(NH3)2C1]Cl1,
[Co(H20)(NH3)4]CNBEr,
[Co(NH3)5S0O4]N03,
[PA(NH3)3CI]Cl, K4[Fe(CN)6],
(NH4)3[RhCl6], Na2[PdI4],
K2[Pt(OH)5CI], K2[Cu(CN)4];
HertpanpHbie:  [Cr(H20)4P0O4],
[Cu(NH3)2(SCN)2],,
[Rh(NH3)3(NO2)3],
[Pt(NH3)2Cl4].

4. Hamwucath KOOpAWHAIIMOHHbBIE
GopMynbl  CIEOYIOUMX  KOM-

IUIEKCHBIX COEIMHEHUM: a) JULIU-
aHoapreHrar kamus; 0) Trekca-
Hutpokobanerar (III) xamus; B)
xaopup rekcaammuuuukens (11);
T) reKCalMaHoXpoMar (I11)
HATpus; 1) OpoMHUJI TeKcaaMMUH-
kobanbTa (II1); €) HuTpaT nuaksa-
terpaammubnukens (II); x) Tpu-
dbToporuapokcodepwiIIaT  Mar-
HUS; HEUTpaJbHBIE: 3) TETpaaM-
MuH(pochaToxpom; u) AMAMMHUH-
TUXJIOPOTIATUHA; K) TPUAMMUH-
TPUXJIOPOKOOATBT; JI) JUAMMHH-
TETPAXJIOPOIJIATHHA.

XuMuyeckuit
rpotiecc.

10 OcHOBBI XMMHUYECKOM TEPMOIMHAMHU-
KH: Hpe,Z[MeT XI/IMI/I‘ICCKOﬁ TepMOI[I/IHa-
MHUKH, OCHOBHBIC TIOHATHS (CHCTEMa, IMa-
paMeTrpEl COCTOSHUS, TEPMOANHAMUYE-
CKHe (PYHKITUHU, YHEPTUS CHUCTEMBI, TETI-
J0Ta ¥ paboTa, TepMOIUHAMUYIECKUE
MIPOIIECCHI).

1.Ecin yBenuuuTh nasienue B 10
pas, TO CKOPOCTh NPSIMOM PeaK-
i H2(T) + Br2(1)«>2HBr(r),
MIpU YCJIOBUU €€ 3JIEMEHTAPHOCTH,
YBEIUYUTCA B pas.

2. KomnyecTBeHHOE BIIMSIHUE
TEeMITepaTypbl Ha CKOPOCTh XUMHU-
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11. IlepBblii 3aKOH TEPMOJUHAMUKH, 3H-
Tanenus. TernmoBoi 3pPeKT XUMUIECKUX
peakuuil. TepMoxumMudeckue ypaBHEHHUS.
OHTanbnus (TeII0Ta) 00pa3oBaHus U
CrOpaHus.

12. OCHOBHOM 3aKOH TEPMOXUMHH U
cienctus u3 Hero. KanopuitHocTs nu-
. Bropoit 3aKkoH TepMOJMHAMUKHI. JH-
TPONHUS U €€ U3MEHEHHUS IIPU Pa3TUUHBIX
nporeccax. DHeprust [ m606ca u Hampas-
JIEHHOCTh XMMHYECKUX PEaKIIUil.

13. KomniekcHble cOeTMHEHUSI: JOHOP-
HO-aKIENTOPHBIA MEXaHU3M, KOMILIEK-
coo0pazoBaTen, JUraHbl, CTPyKTypa U
CBOMCTBA KOMIUIEKCHBIX COEUHEHUM.
KoHcTaHTa HECTOMKOCTH.

14. Xummnueckasi KHHETHKA: CKOPOCTh XU-
MUYECKON peaKIiu, 3aBUCIMOCTh CKOPO-
CTH peaKIUU OT Pa3INYHBIX (PaKTOPOB,
MOPSAIOK ¥ MOJIEKYJISIPHOCTh PEaKIINH,
KaTajii3 U €ro TUIIBL.

15. Xumuueckoe paBHOBECHE, KOHCTaHTa
XUMHUYECKOT'O PAaBHOBECHUSI, CMEILIEHUE
paBHoBecusi, npuHuun Jle [llatenpe.

YECKOU PEaKIuu BhIPAKACTCS ...
1) mpaBunom Baut-T'odpda 2)
3aKOHOM JIEVCTBYIOIINX Macc

3) 3akonom ['ecca 4) 3akoHOM
Paynsa

3 cemecTp

PactBopsI

16.PacTBOpHI: cr1ocOOBI BHIPAXKEHUST KOH-
[EHTpalui pacTBOPOB, PUIUKO-
XUMHYECKHE CBOMCTBA pa30aBIeHHBIX
PacTBOpPOB HEAJIEKTPOIUTOB (0OCMOC, JaB-
JIeHHE apa HaJl pacTBOPOM, TeMIIepary-
PbI KUTICHUS U 3aMEp3aHusl, PaCTBOPEHUE
ra3oB B JKUJIKOCTSIX, dKcTpakius). Kpuo-
CKOTHSA U 30YITHOCKOTIHS.

17.PacTBOpBI 251€KTpOIUTOB. Teopust
IIEKTPOJINTUYECKON JUCCOLMAINH, Cla-
Oble ¥ CUJIbHBIE IEKTPOJIUTHI, TUCCOLIU-
alus BOJIbl, HOHHOE IIPOU3BEIEHUE BOJIBI,
BOJIOPOJIHBIN MMOKA3aTENb.

18.OCHOBHBIE TUIIBI XUMUYECKUX pPEAK-
U B pacTBOpax: peaklus TUAPOIIN3a,
HEUTpaNHu3aluu, OCAKICHUS U PACTBOpPE-
Hus. KucinotHo-ocHoBHBIE Oy(dhepHbIe
CUCTEMBI.

19.CunbHble snexktponutsl. [Iponssene-
HUE PaCTBOPUMOCTH.

20. ducnepcusie cucteMsl. Kommounaaeie
pacTBOPBI, PACTBOPHI BEICOKOMOJIEKYJISIP-
HEIX COEIUHEHUI.

21.Penokc-mpoleccsl: CTeNeHb OKHUCIIe-
HUS, OTJIMYKE OT BaJICHTHOCTH; BaKHEM-
1€ OKUCIIUTENIM U BOCCTAHOBUTENH, TH-
bl OKUCIUTEIHbHO- BOCCTAHOBUTEIBHBIX
peaKkIuii, METOJIbI COCTABIICHUSI YpaBHE-
HUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKLHuii.

22. DNeKTpOHbIE TOTEHIHANbL. Psip

1.HaiiTu MosIpHYI0 KOHLIEHTpa-
M0 MOHOB BOJOpPOJa B BOIHBIX
pacTBopax, B KOTOPBIX KOHIIEH-
Tpamusi  TUAPOKCUA-UOHOB (B
MOJIB/JT) cocTassieT 3,2*10-6.
2.HaiiTu MOJSIpHYIO KOHLIEHTpa-
IIUIO0 THAPOKCUA-UOHOB B BOJHBIX
pacTBopax, B KOTOPBHIX KOHIICH-
Tpamus HWOHOB Bojopona (B
MoJIb/T) coctasisier 10-3.
3.Berunciute pH pactBOpOB, B
KOTOPBIX KOHIICHTpAIUS HOHOB
BoZopoga (B MOJB/I) paBHa
8,1*10-3

4 Bouucnute pH pactBopoB, B
KOTOPBIX KOHIICHTpAIUsI THUIPOK-
CHUI-MOHOB (B MOJIB/JI) paBHA
9,3*10-9

5.0npenenuts pH pactBopa, B 11
Kotoporo coaepxutcs 0,1r runu-
pokcuna HaTpuda. Jluccoumaruio
LIEJ0YH CUUTATH MTOJTHOM.
6.Hanucars ypaBHEHUs 3JEKpPOI-
HBIX TPOLECCOB, MPOTEKAIOIINUX
OpU DJIEKTPOJIU3€ BOIHBIX pac-
tBopoB BaCl, u Pb(NOs3) ¢
YTOJIbHBIMU 3JIEKTPOIaMHU.

7. CoCcTaBUTh CXEMBI JIEKTPOIN3A
BOJIHOTO PacTBOpa XJIOpUIa LIHUH-
Ka, €CM: a) aHOJ| I[UHKOBBIA; 0)
AHOJI YTOJIbHBIN.
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HarpsKeHUH MeTamuioB. OKHUCIUTENbHO-
BOCCTAHOBUTEIbHBIE IOTEHIINAIIBI U
onpeJieJICHuEe HapaBIeHUs! OKUCITUTENb-
HO- BOCCTAaHOBUTEJIbHBIX IPOLECCOB.
I'anbBaHMYECKHE 3JIEMEHTHI.

23. DAeKTpoau3. 3aKOHBI JIEKTPOJIN3A.
Kopposzust MetamioB, OMOKOppO3Hs U
CIIOCOOBI 3aIIUTH METAJUIOB OT KOPPO-
3.

8. CocTaBUTh CXEMBI JIEKTPOIN3A
BOJHOTO pacTBOpa cyib(dara me-
I, ©CIW: a) aHOJ MCIHBIH, O)
AHOJ| YTOJIbHBIN.

Xumus
TOB

9JICMCH-

24 .®Pu3nvecKkre 1 XUMUYECKUE CBOMCTBA
METaJJIOB.

25.Xumudeckue U Gu3nIecKue CBOMCTBA
S-METaJJIOB.

26.Xumudeckue U GU3nIecKue CBOMCTBA
p-MeTaIoB.

277.OCHOBHBIE 3aKOHOMEPHOCTH XUMUHU
d-311eMeHTOB.

28.Xumudueckue u Gu3nIecKue CBOMCTBA
d-anementoB IV-VIII rpynn nepuonnye-
CKOW CHCTEMBI.

29.Xumundeckue U pU3MUECKUe CBOMCTBA
d-snemenToB I-11 rpynn neproanyeckoin
CUCTEMBI.

30.CBolicTBa M pacpOCTPaHEHHOCTh
HeMmeTauioB. Bogopon.

31 Xumuueckue u GU3NIECKHE CBOMCTBA
aneMeHToB IVA rpynnsl nepuoaunye-
CKOU CHCTEMBI.

32.Xumuueckue 1 (pusnueckue cBoicTBa
3JIEMEHTOB VA Tpynnbl NEPUOANIECKOM
CUCTEMBI.

33.XumMuueckue u pU3NIECKHe CBOMCTBA
aneMeHToB VIA rpynnsl nepuoauye-
CKOUW CHCTEMBI.

34 Xumuueckue u (pusnueckue cBoicTBa
aneMeHToB VIIA rpynmnsl nepuoanye-
CKOM CHUCTEMBI.

35.JJagTaHU Bl U aKTUHUIEL.
36.0OCHOBHBIE METO/IbI CUHTE3a U OUYHCT-
KM HEOPTaHMYECKUX COECTUHEHUN.

Hnoueuodyanvnoe 3adanue «P-
anemenmut VIA- zpynnory
1.O0BsACHUTE 3aKOHOMEPHOCTH
W3MEHEHUS BeTTUYUH WOHHU3AIH-
OHHBIX IMOTEHIIMAJIOB, CPOJICTBA K
AIIEKTPOHY U SJEKTPOOTPHUIIA-
TEIbHOCTU aTOMOB P-3JIEMEHTOB
VI rpynner.
2.Kak MOXHO MONY4YUTh CEPY U3
nuokcuna cepsl? U3 cepoBogopo-
na?
3.3aKOHUNTE YpaBHEHUS PEAKLIUMN:

NaxS203

+ Cly + H20 —
HI +
H>SO4x) —

4. Boruucnure pH pactBopa, mo-
JYy4EHHOTO MPUJIMBAHUEM K 5 JT
BoabI 3,3 M1 96 %-oro (p = 1,84
I/MJT ) pacTBOpa CEPHOM KUCIOTHI.
5.Buecennas B nabopartoputo Oy-
Mara, IponuTaHHas paCTBOPOM
aleTara CBUHIIA, Yepe3 HEKOTOpoe
BpEeMsI UepPHEET, O HAJTMUUU KaKO-
ro rasza B JJaDOpaTOpHH 3TO CBH-
JI€TENbCTBYET?

Hnousuoyanvnoe 3adanue «P-
anemenmot VA- zpynnoty
1./lafiTe 00O1IyI0O XapaKTepUCTH-
KY p-3JIEMEHTOB V TpyMibI Ie-
PUOIUYECKON CHCTEMBI Ha OCHO-
BAHUU AJIEKTPOHHOTO CTPOEHUS
X aTOMOB.

2.Kakue paBHOBECHBIE CUCTEMBI
CYIIECTBYIOT B BOJJHOM PacTBOpE
aMMHMaKa, 1 KaKk OHH CMEUIaloTCs
MIPU HarpeBaHUH PACTBOPA, MIPH
n00aBJIEHUU KUCTIOT, IIeJ0Yeil,
UOHOB-
KoMIJIeKcooOpa3oBareneit? Ot-
HOCHUTCS JI PACTBOpP aMMHaKa K
CUJIBHBIM WJIU CJ1a0bIM OCHOBA-
HUSAM?

3.0numure CTpOeHUe OKCUIa
docdopa (II1). YpaBueHUSIMU pe-
aKIMH NOKaXUTE, KaK 3TOT OKCUJ
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B3aMMOJIEICTBYET: a) C BOAOH U
pacTBOpamu IIeI04eH mpu 00bIY-
HOU Temrieparype; 0) ¢ ropsueit
BOJIOH, B pe3ysbTaTe 4ero oopa-
3yercs ¢pochun u GochopHast
KHCTIOTA.
4.3akoHUMTE ypaBHEHUS PEAKIIMIL:
PoHs  +
K2Cr207 + H2SO4 —
NaNO; +
KI+ H2SO4 —
5.Haiinute KOHIEHTpAIMIO HOHOB
BOJIOPOJIa B paCTBOPAX OHOOC-
HOBHBIX CUJIBHBIX KHCJIOT, €CITU
UX MOJISIpHAsi KOHLIEHTPAIUS O1-
HakoBa u paBHa 0,01 M.

Huoueuodyanvnoe 3adanue «P-
anemenmut VIIA- cpynnovy
1. Hanmmmmre snexktpoHHbIe Dop-
MYJIbl aTOMOB TaJIOT€HOB B HOP-
MaJbHOM M BO30Y>KIEHHOM CO-
crostHusIX. [louemy xmop, 6pom u
MOl IPOSIBIISIIOT COCTOSTHUS OKHC-
nenus ot -1 g0 +7, a $Top TOIBKO
-1?
2. C KakuMHU MeTaJuIaMH MOXET
pearupoBarth XJIO0POBOAOPOIHAS
kuciora? [IpuBenure mpumepsl.
3. Berunciure pH 0,1 M pactBo-
pos HF, HCI, HBr, HI. HyxHo i
JUISI TIOJTY4EHHUS OTBETa 4 OTIelb-
HBIX pacyera?
4.3aKOHYNTE YpaBHEHUS PEaKIUA:
Ba(OH):
+ Clz —
KCIO; +
S —>
5. Ilouemy 11 OJTydeHUS XJI0pa
UCIOJIb3YIOT KOHIICHTPUPOBAH-
HYIO COJISHYIO KUCJIOTY U TBEp-
JIbIN TIepMaHTaHaT Kausi? MoxHO
JIM UCTIOJIb30BATh ISl 3TOM 11e/n
PacTBOPHI COJITHOM KUCIIOTHI U
nepmanranara? Hanumure ypas-
HEHUS PEaKIui.

Hnoueuodyanvnoe 3adanue  «S-
,d-, f- anemenmur»

1. YxaxuTte paznuuue B CTPOCHUHN
aTOMOB THTaHa U repmanus. Kax
3TO BIMSET HA XapaKTep UX OKCH-
JIOB ¥ TUJIPOKCUJIOB?

2.Kakue peakuyu npoTeKarT npu
JIEUCTBUU HA KPUCTAJUITUYECKHUI
NepMaHraHar KaJius: a) KOHIICH-
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tpupoBanHoi H2SO4; 6) KoHIIEH-
tpupoBanHoit HCI; B) mpu Harpe-
BaHUU?

3.Hamumure Gpopmysel Kom-
IJIEKCHBIX COCIMHEHUN Keme3a:
rexcannanodepparta (I11) kamus u
rekcaunanodeppata (I1I) kamus u
pacnpenenure 3JIeKTPOHbI aToMa
JKeJie3a 10 KBaHTOBBIM sSTUYEHKaM
pu 00pa30BaHUH KOMILIEKCOB.
Kaxkue u3 3tux coequHeHuii IB-
JSIOTCS TapaMarHUTHBIMU?
4.Kak 1 nouemy U3MEHSETCS TEP-
MUYecKasi yCTOMYUBOCTb U KHC-
JIOTHO-OCHOBHBIE CBOIICTBA TH/I-
poxcunoB B psaay: Zn(OH), —
Cd(OH), — Hg(OH),?
5.3aKOHYUTE YpABHEHHUS PEAKIIUM:

Cu(NO3)2
N

KMnO4 +
MnSO4 + H2 O — MnOz + ...

CocraButens: HMpanoB ®.U. — n1.x.H., npodeccop kadenpsr EJ]
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