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1.1leap AMCHMIJIMHBI.
B pe3ynbpTare ocBOCHUS JaHHOW NUCIMIUIMHBI Y 00y4YalomIerocs J0HKHBI ObITh CHOPMHUPOBAHBI
KOMITETEHIIMM OCHOBHOM NMpodeccHoHaNbHOM 00pa30BaTebHOM MPOrpaMMbl OaKanaBpHuara:
1K-1
@opmupyeMble KOMMIETEHIIHH
Tabmuma 1 - opmupyeMble TUCIUTUTMHOW KOMITIETCHITNT

HaunmenoBanue BUAa | HamMeHOBaHHE KaTero- Kon u Ha3zBaHMEe KOMITIETEHIINH
KOMIIETECHIINN (vHusep- _

CanbHAa, obwenpodgheccuo- pun grp YTTBI) - KOMITE

HanvHas, npogeccuonarvuas) | TCHIIUU

npodeccuoHaIbHAs buonorus u Xumust [TIK-1 Criocoben mpuMeHsATh 3HAHHUS B 00-

7TacTH OWOJIOTUM W XUMHUU JJISl PEUICHUS
MIPUKIIATHBIX 33/1a4 00pa30BaTeIbLHOMN nes-
TEJILHOCTH

NHauKkaTopbl J0CTHKEHUST KOMIIEeTEeH Uil
Tabmmma 2 — HAMKaTOPHI JOCTHIKEHUS KOMIIETSHITNH, (POPMUPYEMBbIC TUCITUTITHHON

Kox u na3Banue komnereH- | MUHauKaTopsl  AOCTHXKEeHMA | JIMCUMIUIMHBL U TPAKTUKU, POpMHU-

AU koMmnerennuu no OITOI] pytomue komnereHuuo OITOIT
ITK-1 Cnoco6en npumensts | [IK-1.2 Ob6namaer maBeikamu | 51.0.09 Meroasl uccnenoBanus B
3HAaHUs B 001aCTH OHOJIO- WCIIOJIB30BaHUs B MpOodeccu- | ACATEIBHOCTH IeIarora

UM ¥ XUMUH JUIS peIieHusT | OHANIbHOW  oOpaszoBarensHOM | 51.0.11.01 IluTonorus ¢ ocHoBamu
MPUKIAIHBIX 3a7a4 00pa3o- | AeATEeIbHOCTH CHCTEMAaTH3U- | TUCTOJIOTUH U SMOpHOIIOr UK
BaTEIIbHOM JCATENbHOCTH poBauHbIX Teopermueckux u | b1.0.11.02 300m0rns

NPAKTHYECKUX 3HAHMI XMMH- B1.0.161.O3 boranuka ¢ ocHOBamu
YECKHX HAYK MUKPOOHOJIOTHU U (DU3HOJIOTHU pac-

TEHUU

b1.0.11.04 Anatomus genoBeka
b1.0.11.07 Obm1as 3xonorus
b1.0.11.06 ®wuszuonorusi yenoBeka u
JKUBOTHBIX

b1.0.11.08 buoxumus

b1.0.11.09 Monekynspuaas Ouonorus
Y TCHETHKA

b1.0.11.10 Teopus 3BoIOITIN
b1.0.11.05 ITlouyBoBeneHne C OCHOBa-
MU 3eMJIeIeNns

b1.0.12.01 OCHOBBI CTEXHOMETPHUU U
XUMHYECKOT0 IKCIIEPIMEHTA
b1.0.12.02 O0masi ¥ HeopraHuve-
cKasi XUMUs

b1.0.12.03 Opranudeckas XuMus H
OCHOBBI CyNPaMOJICKYJIIPHON XUMUHN
b51.0.12.04 ®usuueckas U KOJIJIOUI-
Hasl XUMUS

b1.0.12.05 AnanuTtnueckas XuMus
b1.0.12.06 OcHOBBI MHHEpPATIOTHUH W
KPUCTAJUIOXHUMHHU

b1.0.12.07 Ilpuxmamnas XuMuast U Op-
TaHUYECKUN CUHTE3

b1.0.12.08 Xwumuss BBICOKOMOJEKY-
JIAPHBIX COCTUHEHUN

b1.0.13 Metoauka oOydeHHS U BOC-
MOUTaHU 110 MPOPUITI0 OUOTIOTHS
b1.0.14 Metoauka oOydeHHS U BOC-
MUTAHAA 110 TPO(HITIO XUMUS

b1.B.02 ®usnyeckas reorpadus
b1.B.03 buoreorpadus

b1.B.04 DOxkomnorus pacTeHHM W IKH-
BOTHBIX

Bb1.B.05 DBomntonnonHas GpuU3N0I0THS
b1.B.06 OCHOBBI TOKCHKOJIOTHH




Konx n HazBanue KOMIETEH-
185071

HNuaukatopsl JOCTHI)KEHHUS
koMnerennuu no OITOI]

JIMCUUTUIMHBL U TPAaKTUKH, pOpMHU-
pytomme komnereHuuo OITOIT

b1.B.07 XuMus nepexomHbIX 3JE€MEH-
TOB

b1.B.08 Xumuueckuil 3KCIIEpUMEHT B
IIKOJIe

b1.B./IB.01.01 IIpodmrakTika Bpen-
HBIX TPUBBIYEK U (OPMHUPOBAHUE 3110-
poBoro o0pasa KU3HU

b1.B./IB.01.02 buonorus moyiia u pe-
IPOLYKTUBHOE 3JJ0POBbE
b1.B.JIB.02.01 Xumus OHOJOTHYECKH
AKTUBHBIX BEILECTB

b1.B./IB.02.02 IIpupomHbie U CHHTE-
THUYECKUE aHTHOKCHIIAHTEI
b2.0.01(Y) O3HakoMuUTEIbHAS
MpaKkTUKa. 3HAaKOMCTBO C 00pa3o-
BaTEJIbHON OpraHu3aluein

b2.0.02(Y) [IpoexTHO-
TEXHOJIOTUYECKAs MPAKTHKA.
Y4eOHOo-ucClIeq0BaTENLCKAS u

MPOEKTHAs JEATEIbHOCTh UIKOJIb-
HUKOB

b2.0.05(IT) TexHomorunueckas
(IpOEKTHO-TEXHOJIOTUYECKAs!)
MpaKTHKa. YuebHo-
UCCIIeIOBATENbCKAsT W TPOEKTHAs
NesITeNIbHOCTD IIKOJIbHUKOB

b2.0.06(IT1) [Tenarorunueckas
npaktuka. OCHOBHas 1IKOJa
b2.0.07(IT) [Tenarorunueckas

npaktuka. Crapiias mKoJa
b2.B.01(Y) TexHnonoruueckas
MpaKTUKa

b2.B.02(Y) TexHnonoruueckas
npaktuka. [IpakTuka mo cucrema-
THKE PACTEHHUU U 300JI0TUU I103BO-
HOYHBIX

b2.B.03(Y) TexHonoruueckas
npaktuka. [IpakTuka mo mo4BoBe-
JIEHUIO C OCHOBAMH 3€MJICICIIHS
b2.B.04(Y) TexHomoruueckas
npakTtuka. KoMmIiekcHast mpakThka
M0 XUMHUH

Bb2.B.05(Y) TexHonoruueckas
npaktuka. KoMiuiekcHas mpakThka
110 OMOJIOTHH

b2.0.08(I1x) [Ipegaumnnomuas
MpakTUKa

B3.01(I") [loxroroBka k ciade u caada
rOCY/IapCTBEHHOT 0 SK3aMeHa

b3.02(/1) Beimonnenue u 3ammra BbI-
IYCKHOM KBaNIU(HKAITHOHHON pabOThI
®OT/].02 ®u3nonorus KUBBIX CHCTEM




3HaHus, yMeHusl, HaBbIKM (3YB) mo nucuumiune
Tabnuia 3 — 3Hanus1, yMeHHsI, HABBIKU, (POPMUPYEMBIC AUCIUTLTAHON

Kon m HasBanue xowmiie-
TEHIUU

NHaukaTopbl  TOCTHIKEHUS
KOMIIETCHIIMH, 3aKpEIUIeH-
HEIE 3a JUCILIAILIMHON

3nanus1, ymenus, HaBelku (3YB), dop-
MUPYEMBIC JUCIUTLTAHON

[1K-1 Cniocoben npume-
HATH 3HAHHUS B 00J1aCTH
OHMOJIOTUU ¥ XUMUU JIJIS
peIIeHsI TPUKJIAIHBIX
3a/1a4 00pa3oBaTeIbHON
JeSITeTbHOCTH

[1IK-1.2 OOmnamaer HaBBIKA-
MU HCIIOJIb30BaHUS B TIPO-
dbeccuoHanpHOM 00Opa3zoBa-
TEIbHOU JESTENIbHOCTH CHU-
CTEeMaTU3UPOBAHHBIX TEOpe-
TUYECKUX U MPAKTUUYECKHUX
3HAaHUN XUMUYECKUX HAYK

3name:

- OCHOBHBIC TTOHSTHUS KJIACCHYECKOM
1 (U3UIECKON XUMHH;

- (pyHIIaMEHTaJIbHBIE 3aKOHBI, SIBJIE-
HUS ¥ MIPOIIECCHI, U3ydaeMble XHUMHEIH;

- cnenudUYECKyl0 XHMHUYECKYIO
TEPMHHOJIOTHIO;

- METOAMKH BBITIOJIHEHHs Jabopa-
TOPHO-TIPAKTUYECKUX U OIKCIICPUMEH-
TaJIbHBIX XUMHYECKHUX UCCIICIOBAHMIA.

Ymems:

- JIOCTYITHO OOBSCHSATH OCHOBHBIE
XUMHUYECKHE TEPMUHBI, TIOHITHS U 3a-
KOHBI, aCCOIMUPOBAHHBIE C O0OJACTHIO
W3YYCHUS,

- TUIAHUPOBATH BBHITIOJIHEHHE J1a00-
PaTOPHO-TIPAKTUYECKUX U IKCIEPUMEH-
TaJIbHBIX XUMHYECKHUX HMCCIICIOBAHUI;

Bnaoemo:

- OCHOBHBIMH XUMUYECKUMH U (PH-
3UYCCKUMHU TTOHATHUSIMH, 3HAHUSIMH 3a-
KOHOMEPHOCTEH XHUMHUYECKHUX MPOIIEeC-
COB U SIBJICHHI;

- crnenu(pUKOW METOJUK BBITTOJTHCHHS
1ab0paTOPHO-TIPAKTUYECKUX U IKCIIe-
PUMEHTAJILHBIX HCCIICIOBAHUM.




2 O0béM U TPYAOEMKOCTH TUCUUIJIMHBI M0 BUIAM YUeOHBbIX 3aHATHI. POpPMBI IPOMEKY-

TOYHONM aTTeCTAllMH.

Ta6mmma 4 — O6beM U TPYJ0EMKOCTh JUCITUTIIINHBI 110 BUJIaM YU4€OHBIX 3aHATHI

OOmiast TpyJOEMKOCTh M BHJIBI Y4€OHON pabOTHI MO JAMC-

O0béM vacos o op-
MaM 00y4YeHUs

LUIUIMHE, IPOBOIMMBIE B pa3HbIX (hopMax

0P0

1 O6mas Tpy10eMKOCTb TUCIUTIITAHBI

93er1/324

2 KonraktHas paboTa 0oOydaromIMXCsl € IpernojaBaTeseM
(o BuaM y4eOHBIX 3aHATHIT) (BCETO)

92

AynuTtopHas pabota (Bcero):

92

B TOM YHCIJIC:

JICKIITUHU

34

IMMPAKTUYCCKUE 3aHATUA, CCMUHAPbI

IPaKTUKYMBI

1abopaTopHbIe PabOTHI

58

B HHTEPAKTHUBHOU (opMme

B DJIGKTPOHHOU (hopme

Breaynuropnas padota (Bcero):

B TOM 4HCJe, WHIMBHIyaJbHas pabora oOydaro-
IIUXCS C IPENoIaBaTesieM

HOJTrOTOBKA KYpCOBOM pabOThI /KOHTAKTHAs paboTa

TpyNIOBasi, WHIWBUAYaJIbHAs KOHCYJIbTAIUS U
WHBIC BHIBI y4eOHOH AEATEIBHOCTH, NperycMaTpHuBa-
IOIIHME TPYNIOBYIO MM MHIUBUAYAJIbHYIO paboTy 00y-
YAIOMIUXCs C IPErno/iaBaTeiemM)

TBOpUecKasi pabota (dcce)

3 CamocTosTenbHas pabota o0ydaromuxcs (Bcero)

160

4 TIpomexxyTouHasi aTTecTanus o0y4yaromerocs

Oxk3ameH — 1 kypc 2 cemectp 364
Dx3aMeH — 2 Kypc 3 cemectp 364

3. Y4eOHO-TeMaTH4eCKHH IIAH U COAEPKAHUe JIMCHMIIJIMHBI.

3.1 YueOHO-TeMAaTHUYECKHII IJIAH

Tabnuua 5 - YueOHO-TeMaTHuecKuil mi1aH 04HOM (OpMbI 00yUEHHS

E = Buabl yueOHbIX 3aHATHH, BRJIOYAS
g S CaMOCTOAITEJIbHYIO padoTy 00y4a-
E & IOIIHXCS U TPYA0EMKOCTh
= A (B yacax) DopMBbI TEKY-
Ne Pazpen E 2 ayUTOPHbIE CaMoCTos1- HIEro KOH-
n/n AU CHHUIINHBI 8 = yuyeOHble 3aHSATHS TeJbHas TPOJId ycneBa-
BCEro | JeKnuM | ceMuHaphbl, |Padora ody- EMOCTH
npakruye- |Yar0IAXCH
CKHe 3aHS-
THSA
2 cemecTp
1. | OcHoBHble mTOHATHA U | 34 4 10 20 KoHnTponbHas
3aKOHBI XUMUU paborta
2. | Crpoenue  BewmecTBa. | 72 10 12 50 Omnpoc, oTuér o
OCHOBHBIE KJIaCChl He- BBINOJIHEHUH
OpPraHUYeCKUX  COeIu- MPAKTUYECKON
HEHUU paboThI
3. | Xumunueckuii npouecc. | 38 4 10 24 KonTponbHas
paborta
JK3aMeH 36




:g = Buabl yueOHBIX 3aHATHI, BKIIOYAs
EE § CaMOCTOATEJbHYI0 padoTy 00y4a-
a3 HOIIUXCH ¥ TPYA0EMKOCTh
= 2 (B yacax) ®opMBI TEKY-
Ne Pasznen E 2 ay/INTOPHbIE CaMoCTOsI- 1Iero KOH-
n/n AMCHUIINHBI 8 = yuyeOHbIe 3aHATUSL  |TeJbHAasl TPOJIA ycleBa-
BCEro | JIEKIMM | ceMHHaphbl, |Padora o0y- €MOCTH
npakruye- |Ya0MUXCH
CKHe 3aHf-
THS
HTroro 2 cemecTp 180 18 32 94
3 cemecTp
4. | PactBopbI 39 4 8 26 KoHnTponbHas
paborta
5. XUMHA 3JIEMEHTOB 70 12 16 42 NuauBunyans-
HOE 3a/laHue
JK3aMeH 36
HTroro 3 cemecTp 144 16 24 68
Bcero: 324 36 56 162
3.2. CopepxaHue 3aHATHI 10 BUIAM Y4eOHOI padoThI
Ta6mmma 6 — Copeprxanue JUCITUTIINHBI
Ne | HammeHoBaHue pa3jaena
Conepxanue
n/n JTUCIHUIIINHEI
2 cemecTp
1 Pa3nen 1.0cHoBHBIE 110-
HSATHUS ¥ 3aKOHBI XUMHH
Cooepatcanue 1eKYuoHH020 Kypca
1.1. | OcHOBHBIE NOHATHUS U OCHOBHBIE MOHATHS U TEOPETUUYECKHE MPEACTABICHUS B XUMHHU:
3aKOHBI XUMHUU XUMUYECKHE DBJIEMEHTHI, MPOCThIE U CIIOXKHBIE BEIECTBA, THUIIbI
XUMHYECKHX peaKIuil, CTeXMOMETpHs, SKBUBAJICHT, aTOMHAas U
MOJISIpHAsl Macca, MoJib. BelecTBa B ueaibHOM Ta30BOM COCTOSI-
HuU. OCHOBHBIE 3aKOHBI XUMUU
Temvl 1a60pamMopHbIX 3aHAMUL
1.2 | Texauka Oe3omacHOCTH | 3HAKOMCTBO ¢ KabuHeToMm. [Topsaok paGoTsl B mabopaTopuu, 00-
npu paboTe B KaOHMHETE | M€ TOJOKEHHs, OCHOBHBIC IpaBHJa, TPEOOBAaHHUS K TEXHUKE
XUMUU 0€30MacHOCTH, XUMHYECKas TTOCy/ia M OOpalleHue ¢ Hel.
1.3 | Texuuka nabopatopHbXx | O3HAKOMIIEHHE C HEKOTOPHIMU ONepalusMHu J1abOpaTOPHOH XH-
pabor MUYECKOW MPAKTUKU M HU3MEPUTEIbHBIMU MPHOOpaMu: BECHl U
B3BEIIMBaHKUE, (DUIBTPOBAHUE, HATPEBaHHE, OOIIME MPHEMBI pa-
00THI C razamm.
1.4 | Meronsl ouHMcTkH Be- | OUMCTKAa TMOBAapEeHHOW CONMM (UIBTPOBAaHMEM M BBIAPUBAHUEM,
IIECTB BO3IOHKA MO, IEpEeroHKa Xxjaopodopma.
1.5 | Onpenenenue mossipHOil | OnpenesieHne OTHOCUTEILHON MOJIEKYISIPHON MacChl YTIIEKUCIIO-
Macchbl JUOKCHJA YIJIe- | IO raza IyTeM BBITECHEHUS BO3AyXa.
poja.
1.6 | OxBuBaneHT U MosipHas | OnpeneneHue MOJSPHOW MacChl HKBMBAJIEHTA LIMHKA METOJOM
Macca 3KBHBaJICHTOB BBITECHEHUS
Paznea 2. Ctpoenue Be-
miectBa. OCHOBHBIE KJac-
Chl HEOPTAHUYECKUX CO-
€IUHEHUN
Cooepatcanue 1eKYuoOHHO20 Kypca
2.1 | CoBpeMEHHbIE NPEJICTAB- \ JlokazarenbCcTBa CI0KHOCTH CTPOEHHUSI aTOMa, IJIaHETapHAasl MO-

8




HaumenoBanue pasjaena

Conepxanue

n/n JTUCIHUIIINHEI

JIEHUs O CTPOEHUU aToOMa. | JIeJIb CTPOEHUs aTOMa, aTOMHBIE CIIEKTPbI U KBAHTOBBIN XapaKTep
OHEPreTUYECKUX U3MEHEHHUH, MOCTylaThl bopa, KOpmycKyispHO-
BOJIHOBbIE CBOWCTBa MMKPOYACTHUII, 3JIEKTPOHHBIE OPOUTAIH,
KBAHTOBBIC YHCTIA, PUHITUIIBI 3aTIOJTHEHUS AIEKTPOHHBIX OpOHTa-
Jen.

2.2 | DNeKTpOHHBIE KOHPUTY- | DIEKTpOHHBIE KOHPHUTypallMi aTOMOB U HOHOB. OCHOBHOE H BO3-
paluy aTOMOB U HOHOB. OyXIeHHOe cocTosiHue aroMa Ilepmommueckuii 3aKoH. 3aKOHO-
Ilepnonnueckuit 3aK0H MEPHOCTH IEPUOANYECKUX U3MEHEHUN PaJuyCOB U XMMHYECKUX

CBOICTB AJIEMEHTOB B IEPUOJUYECKON CUCTEME.

2.3 | Teopus XuMHYECKOTO Teopusi XUMUYECKOTO CTPOEHMS. DIEKTPOOTPULIATENILHOCTh. Ba-
ctpoeHusa. KoBaneHTHass | JIGHTHOCTh. THIIBI XUMHUUYECKOUN CBsI3U. OCHOBHBIE XapaKTEPUCTHU-
CBSI3b. KM XUMHYecKoi cBs3u. KoBaneHTHas cBsizb. MeTOJl BaJIEHTHBIX

cBsa3eil. Meton MO JIKAO.

2.4 | Nonnas, merayjuinueckass | Monnas cBase. [longpuzanus nonos Metannndeckas cBsi3b. Bo-
1 BOJOPO/IHAS CBS3b. JIOpoAHas CBA3b. BemniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYISIPHOTO

CTPOCHHUSI.

2.5 | XMMHYECKHE PEAKIIHH. MHuoroob6pa3ue Heopranumueckux BemiecTB. Knaccudukanus He-
OCHOBHBIE KJIaCChl HEOP- | OPraHUYECKUX COCAMHEHHII.

FaHUYECKUX BELIECTB. Krnaccudukanus xumMuueckux peakuuid. B3anMocBsi3b OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCAMHEHUMN

2.6 Koopaunarmonueie co- Koopaunammonnsie coequueHus. OCHOBHBIE TMOJIOKEHUS KOOP-

eANHEHUS JUHALMOHHON TEOpUH, MPHUpPOAa XUMHUUECKOW CBSI3U, HOMEHKIIA-
Typa, PABHOBECHSI B CUCTEMAX, COJIEPKAIIMX KOMIUIEKCHBIE HOHBI,
pOJIb B OMOJIOTHH.

Temvl 1abOpamopHwIX 3aHAMUL

2.7 | CoBpeMenHble mnpeacTaB- | CoBpeMEHHBIE MPEACTaBICHUSI O CTPOCHUU aTOMA.

JIEHUs O CTPOCHHUH aTOMa. | DJIEKTPOHHAsI CTPYKTypa aTOMOB M OJHOATOMHBIX MOHOB METall-
DNEeKTpOHHAsl CTPYKTYypa | JJOB U HEMETAILIOB.

aTOMOB M OJHOATOMHBIX

HMOHOB METAJJIOB U HEME-

TaJUIOB

2.8 | llepuogmueckuit  3akoH. | [lepuoandeckuil 3akOH. 3aKOHOMEPHOCTU MEPUOANYECKUX HU3ME-
3aKOHOMEPHOCTU TEPHO- | HEHUM paJuyCOB U XMMHYECKUX CBOMCTB AJIEMEHTOB B MEPHOJIU-
TUYECKUX U3MEHEHUHN | YECKOU CUCTEME.
pPaauycoB U XHUMHUYECKHX
CBOMCTB 3JIEMEHTOB B IT€-

PHUOANYECKOU CUCTEME.

2.9 | Tunbl xuMH4YeCKUX CBS- | Tumbl XumMudeckon cBsi3M. OCHOBHBIE XapaKTEPUCTUKU XHUMHUYE-

3ei ckoii cBsa3u. KoBanenTtHas cBsizb. MeTo/ BaJIeHTHBIX CBsizeid. Me-
tonq MO JIKAO. Kpucramimyeckue pemeTkdu U arperaTHoe co-
CTOSTHUE BEIIECTBA.

2.10 | Tunbl XUMUYECKUX peak- | Pa3nokeHne OCHOBHOrO KapOOHaTa MeaH, 3aMelieHHe MEIu B

1005051 pacTBope cynbdaTa MeIu, COSAMHEHNUE IIMHKA C MEbIO, PEeaKIIUs
HEHUTpaIM3aliU, YK30TEPMUYECKHE PEAKIINH.

2.11 | Knaccel Heoprannueckux | Kilaccel HeopraHm4eckux coeluMHEHuil. M3yueHue CBOWCTB KHC-
coenuHeHu. XuMu4e- | J10T. XUMHUYECKHE CBOMCTBA OCHOBAHUM U coylei
CKME CBOMCTBAa OCHOBa-

HUUW U coJen
2.12 | KommiekcHbsie coenune- | KommuiekcHbie coenuHeHus. M3ydeHne peakiuii KOMIIeKcooOpa-

HHA

30BaHUs C HCOPraHNYCCKUMU JIMTAHJaMU.

Pa3zpen 3.Xumuueckuit
po1iecc.

Cooepoicanue 1eKkyuoHH020 Kypca

3.1

| DHepreTuka XMMHYECKHUX ‘ DHepreTuka XMMHYECKUX MPOIeccoB. DHepreTuueckue 3 QexTol
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HaumenoBanue pasjaena

Conepxanue

n/n JTUCIHUIIINHEI

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

3.2 | CxopoCTb XUMHYECKHX CKOpoCTh XMMHMUYECKHX pEaKkLUd U XHMHUYECKOE DPABHOBECHE.
peakuuii 1 XUMHUYECKOe Onpenenenue; GakToOpbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XUMUYE-
paBHOBECHE. CKHX pEaKIui, KaTaliu3, XMMHUUECKOE PABHOBECUE U €0 CMEIlle-

HUE.

Temvl 1aOOpamopubIx 3aHAMULlL

3.3 | TermoBeie 3pdextr xu- | U3meperue TemioBbix 3pGEeKToB XUMUUECKUX PEAKIIUMA
MHYECKHUX PEaKU

3.4 | Ckopoctb xuMuyeckux | CKOpPOCTh XMMHUYECKUX PEAKIUMA. 3aBUCHUMOCTh CKOPOCTH pEak-
peakuui IIUU OT KOHIICHTPAIIUHN PEarupyoInux BEMIEeCTB, OT TEMIEPATYPHI.
HccnenoBanue  cmere- CMmenieHre XMMUYECKOTO PaBHOBECHsS NMPU U3MEHEHUU KOH-

HUA XHMHYCCKOTO paB-
HOBECHU

LEHTPALIMU PEATUPYIOIINX BEILECTB.

3 cemecTp

| Pa3znen. PacTBopbl

Cooepoicanue 1eKyuoHH020 Kypca

4.1 | PactBopsl. Teopus anek- | PactBopel. PactBopumocTs BemniecTB Boge. CriocoObl BBIPAKEHUS
TPOJIUTHUYECKOUN AUCCO- cocTaBa pacTBOpoB. Teopusi 3JIEKTPOJIUTHUECKON AHCCOIUALINH,
LA KOHCTaHTa M CTENEeHb JTMCCOILMAIINU, CUIIBHBIC U CJIa0bIe SJIEKTPO-

JIUTHI.

4.2 | MoHHOE pou3BeAcHHE HonHoe npousseneHue Boasl. Bonopoausil nokasarens, pH. by-

BoAbL. ['maponus. depHble cHCTeMbl B KHUBBIX OopraHu3Max. ['maponus, creneHb U
KOHCTaHTa I'MIPOJIN3a.

4.3 OKHUCIIUTENRHO- Knaccudukanmst OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIX — PEAKITHH.
BOCCTAaHOBUTENIbHbBIE CocraBiieHHE OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIUN Me-
paBHOBECHSI U TPOLECCHL. | TOJOM 3JIEKTPOHHOT0 OajaHca U METOJOM IMOJIYPEaKIIHil.

4.4 | DNEKTPOXUMHUECKHE DneKTpoaHbIN NOoTeHHall, ypaBHeHHe HepHcTa, ranbBaHnuecKuit
MPOLIECCHI.  DIJIEKTPOJMU3. | JEMEHT, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MOTEHUHAT U
Koppo3us metannos. HanpasneHue nporekanus OBP, snexkrponus coneil ¢ pactBopu-

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

Temvl 1ab60OpamopHbIX 3aHAMULL

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

4.6 | DnexkTponuTHYECKAs Omnpenenenue peakuuu cCpebl paCTBOPOB COJIEN IPHU TUAPOIIN3E,
U CCOLaus HCCJIEI0BAHNE MPOIYKTOB TMIPOJIN3a, BIUSHUE TEMIIEPATypbl U
Bonoponnslii moka3aTens | pa30aBieHUs] pacTBOpa Ha CTENEHb THMAPOJIM3a, 0OpaTHUMOCTh
cpeast pH TUPOJIN3a, TTOJTHBIN THAPOIIU3.

IM'uaponus coneit Pacuer BennunHbl pH CHIIBHOTO OCHOBaHUSI U CHIJIBHOM KHCIIOTHI,
¢J1a00r0 OCHOBAHUS M ¢1a00i KUCIOTHI, PACTBOPOB COJICH.

4.7 | I'ereporeHHble paBHOBe- | ['eTeporeHHOE paBHOBECHE B pacTBopax. OcaxieHue TpyaHopac-
CUsl B PACTBOPAX OIJIEK- | TBOPUMBIX COJIEH, pACTBOPEHHE TPYIHOPACTBOPUMBIX COJICH.
TPOJIUTOB

4.8 OKHUCIIUTENRHO- OKHUCIUTENbHO-BOCCTAHOBUTEIIbHASL JIBOMCTBEHHOCTh MEPOKCHUIA
BOCCTAaHOBUTENbHBIE pE- | BOAOPOJA U HUTPUTOB. Peakuus qucnponopuuoHUpOBaHus Hoaa,
aKIHU 3aBUCUMOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM pPEAaKUHMH OT

pH-cpensl, onpeneneHne HanpaBiIeHHs peaoKC-IIpoLecca.

4.9 DIIEKTPOJIN3 Brinenenre Bomopoaa M3 KUCIOTHI METallIaMH, BBITECHEHUE OJ-

HUX METAJUIOB IPYTUMHU, JJIEKTPOJIN3 PacTBOPa HOAUCTOIO Kayus,
cynb(ara HaTpus, cyiabdara Meau, IEKTPOIU3 C PaCTBOPUMBIM
AHOJIOM, BIIMSIHUE TaJIbBAHMYECKOM IMapbl Ha INPOILECC pacTBOpPE-
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n/n

HaumenoBanue pasjaena
AMCUHMILIMHBI

Conepxanue

HUs METa1lla B KUCJIOTEC, 3alllUTHHIC CBOICTBa MCT&HHOHOKPBITHﬁ.

Pasznena 5. Xumud sne-
MEHTOB

Cooeparcanue 1eKYUOHHO20 K,

ca

5.1 | Knaccuduxkanus Xxumu- Knaccudukanuss XuMAYeCKUX 3JIEMEHTOB. Metamibl, (usu-
YECKUX JJIEMEHTOB. XU- | YECKHE CBOWCTBA METAJUIOB: IIJIOTHOCTb, TEMIIEpaTypa ILIaBile-
MUYeCKHe U (PU3NUEeCKHe | HUS, BJIEKTPO- U TEIUIONPOBOJAHOCTh, MEXaHHYECKHE CBOWCTBA.
CBOIICTBa METAJIIOB XUMHYECKHE CBOMCTBAa METAJIOB: B3aMMOJECUCTBHE C HEMETAal-

JlaMH, C BOJIOM, C BOJHBIMU PacTBOpPaMU OKUCIIHUTEIIEH, C KUCIIO-
TamH, C wenoyamu. [lonydyenue meramnoB. buHapHble cOelUHE-
HUS.

5.2 | CBoiicTBa S-2JIEMEHTOB OOm1ast xapakTepucTHKa s-31eMeHTOB. lllenouHble 37eMeHTHI
B npupope. [loiydyeHne u CBOICTBA MIETOYHBIX METAJUIOB. JJie-
MEHTBHI IJIJABHOM NTOATPYIIIBI BTOPOW IPYIIIBI

5.3 | CBoiicTBa p-3JIEMEHTOB OOmrast XapakTepUCTUKa P-3JIEMEHTOB. DJEMEHTHI TJIAaBHBIX
noArpynn 3-8 rpyninsl ¥ MX BaKHEHIINE COETUHEHUS.

5.4 | O6mrast xapakTeprucTrUKa O6mrast xapaktepuctuka d —dyIeMEeHTOB. TpeThsi mMoOOYHAs
d —nemenToB. TpeTbs noarpymnmna. Ilogrpynna ckanaus. JJanTaHOUABI U AKTUHOUBL.
moOoYHas MOATPYIIIA.

JlaHTaHOMIBI U AKTUHOU-
JBL.

5.5 | CpoiicTBa 31€MeHTOB 4-8 Xumudeckue u (pU3NYECKUe CBOMCTBA TUTaHa, BAaHAIUS, XPO-

MOOOYHBIX MOATPYIII Ma, Maprasua, ’xesuesa, I[MHKa, MeIu u cepedpa. OO1mas xapakre-
PUCTHKA TUIATHHOBBIX METAJIJIOB.

Temvl 1aOOpamopubIx 3aHAMuUllL

5.6 | lllenouHble U 1IEIOYHO- du3nyecKre CBOMCTBA HATPUSA U OKUCJIIEHUE €r0 Ha BO3AYyXE,
3EMEJIbHBIE METAJIIIbI B3aMMOJICUCTBHUE C BOJIOW, C PACTBOPAMH KHUCJIOT, COJIEU; TUIPO-

an3 KapOOHATOB U THAPOKApOOHATOB IIETOYHBIX METAJIOB, B3a-
MMOJIEHCTBUE MarHus ¢ BOJOW M KMCIOTaMH, MTOJIy4€HUE TUAPOK-
CUJIOB IIEJIOYHBIX U UIEJIOYHO-3EMENIBHBIX METaIOB, CBOWCTBA
HEPACTBOPUMBIX COJIEH, OKpAIIMBAaHUE IIJIAMEHM COJISIMHM LIENI0Y-
HBIX U NIEJI0YHO-3EMENbHBIX METAJIOB.

5.7 | Amomunuii, 60p u uUx [Tony4yenue opTOOOpPHON KHUCIOTHI U HU3Y4YEHHE €€ CBOMCTB,

COCIMHECHHUS noyrydeHue 3UpoB OpTOOOPHON KUCIOTHI, THAPOJIN3 TeTpadbopa-
Ta HATPHsl, MOJIy4YEeHHE MEepIoB Oyphl, CBOWCTBA METANTMYECKOTO
AITIOMUHMS, TOJYyYEHUE W HCCIENOBAHME CBOWCTB THIPOKCHUIA
AITIOMHUHUS, TUAPOJINA3 COJIEH ATFOMUHUS.

5.8 | Yraoepoa u kxpeMHUI [Tony4yenne u CBOMCTBA YIJIEKHCIIOTO Ta3a, 00pa3oBaHUE CO-
JIe! YyTOJIbHOM KHMCIIOTBL, TUAPOIIU3 COJIEN YTOIbHOM KHUCIIOTBI, I10-
Jy4eHUE KPEMHHUEBOM KHUCJIOTHI, BBITECHEHHE COJIEH KPEMHHUEBOM
KHCJIOTBI U3 €€ COJIEH, THIPOJIN3 COJIEH KPEMHUEBOU KHUCIIOTHI.

5.9 | Azor u docdop [Tonydyenue aMmmmuaka, paCTBOpEHHME aMMHUaKa B BOJIE, PEaKIUs
Ha MOH aMMOHHs, 00Opa3oBaHME M pacmaja a30THCTOM KHUCIOTHI,
OKHCIIUTENbHBIE U BOCCTAHOBUTEJIBHBIE CBOMCTBA a30TUCTOM KHUC-
J0THI, onydyeHue okcuaa docdopa (V), noayuenue dpochopHbIX
KHCJIOT, COJU (hOCHOPHON KHCIIOTHI.

5.10 | Kucnopon u cepa [Tony4yenue kucnopona, oOHapy)eHHe epOKCHIa BOJOPO/a,
OKHCIIUTENbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA IMEPOKCH]IA BO-
nopofa, nomydeHue oxkcuna cepol (IV), u3 cynbdura Hatpus,
CBOMCTBA CEpPHON KHUCIIOTHI.

5.11 | I'aymorensl ITonyyenue xiopa, rOpeHUE METAUIOB B XJIOPE, B3aUMOJEHU-
CTBHE XJIOpa C HEMETAJIJIaMH, XJIOPHAsl BOJa U €€ CBOWCTBA, MOJY-
yeHue OpoMa u HoJia, MoJiyueHHe XJIOpPOBOJOPOJia U €ro CBOMCTRA.

5.12 | XpoMm, Maprasern u xe-

[Tonyuenne u cBoiictBa okcupa xpoma (III), rumpoxcuma
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HaumenoBanue pasjaena

Coaep:xanue
JUCIUNINHBI aep

n/n

J1e30 xpoma (III), momydenre ManopacTBOPUMBIX XPOMATOB, CMEIICHUE

pPaBHOBECHS MEXKy XpOMaTaMU M JTUXPOMAaTaMU. OKUCITUTEIIbHBIC
(VD),
BOCCTAaHOBUTEINbHBIE CBOICTBA MnO> , BIMSHUE CpEIlbl HA CBOM-

CBOMCTBA COeIUHEHNN xpoma OKMCJIATEILHO-
CTBa TEpMaHTaHaTa Kajus, B3aMMOJICHCTBHE JKeje3a C KUCIOTa-
MU, TACCUBUPOBAHUE U OKCHAMPOBAHHE JKeJIe3a, TOJyICHHE TH]I-

pokcuaa sxene3a (II) wm ero cpolicTBa, MOJy4eHHE THUAPOKCUAA

xenesa (II) u ero cBoiicTia.

4 IlopsAI0K OLCHMBAHUS yCIIeBAEMOCTH U C()OPMHUPOBAHHOCTH KOMIIeTeHIMH 00y4aro-
IErocs B TeKyIel U MPOMe:KYTOYHOM aTTecTalum.

JUJis TIOJIOKUTENHFHOM OIEHKU O pe3yJIbTaTaM OCBOCHHUS JUCIUILIMHBI 00yJaroImeMycs: HeoO-
XOJJMMO BBIIIOJTHUTDH BCE YCTAHOBIIEHHBIE BU/IbI YU€OHOH paOOTHI.

Tabmuma 7 - bamibHO-pEeHTHHTOBAs OIIEHKA Pe3yIbTAaTOB y4eOHON pabOTHI 00YJarOUIUXCs IO

BujaM (BPC)

VYuebnas pado-| Cymma | Bunbl u pe3ynbraThl Onenka B aTTecTauuu baner
Ta (BUabI) | OayoB | y4ueOHOU pabOTHI
2 cemecTp
Texymas 60 |Ilocemenue 3ansatmii|l10 6amnoB 3a 100%  nmocemenue| 0-10
yuebHass pabo- (Hanmu4Me  KOHCIIEK-|ayJUTOPHBIX 3aHATUI
Ta B CEMecTpe TOB JIEKUWH, BBINOJ-
(ITocemenue HeHwue J1a0. padoT)
3aHATUH o 3ammra Jaboparop-|2 6asia 3a oQOPMIICHHYIO B COOT- 0-26
pacnucaHuio U HBIX paboTr (13 pa-|BercTBUM ¢ TpeOOBaHMUSAMHU W 3aLIH-
BBHITIOJTHCHHE 00T). IIEHHYIO J1a00paTOpHYIO paboTy
3a/1aHui) 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-

HUM)

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

HU)

HToro no texymieit padore B cemecTpe 0-60
[TpomexyTou- 40 |2 Teopernyeckux BO-{Ilo 10 0ana0B 3a TECOPETHYECKHMMH 0-20
Has aTTecTanus Hpoca BOIIPOC
(9K3aMeEH) [Ipuxnagxoe 3aganne |20 6asJ10B 3a MPaBWIBHO BHIIOJHEHHOE 0-20

3adaHuC

HToro 3a 3x3ameH 0-40

CymmapHasi onenka no gucuunjune: Cymma 0aioB TeKymend U MpoMeXyTOYHOM aTTecTa-
muu 51 — 100 0.

3 cemecTp
Texymas 60 |Ilocemenue 3ansatnii|10 6anoB 3a 100%  nmocemenue| 0-10
yuebHass pabo- (Hanmu4Me  KOHCIIEK-|ayJUTOPHBIX 3aHATUI
Ta B CEMecTpe TOB JIEKUWH, BBIIOJ-
(ITocemenue HeHwue j1a0. pador)
3aHATUN o 3ammra Jabopartop-|2 6asia 3a oQOPMIICHHYIO B COOT- 0-26
pPacIHUCaHUIO H HBIX paboTr (13 pa-|BercTBUM ¢ TpeOOBaHMUSAMHU W 3aLIH-
BBITIOJIHEHHE 00T). IIEHHYIO J1a00paTOpHYIO paboTy
3a1aHU) CPC — 3ammra moss-|3a oguo 3agauue ot 0,5 0. 10: 0-24
TuiHOrO anmapata |1 0. (BbimosiHeHO 51 - 65% 3ananuii)
1,5 0. (BemmonHeHO 66 - 85% 3ana-
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HUM)
2 0. (Bemomueno 86 - 100% 3ana-
HUM)

HToro no texymieit padore B cemecTpe 0-60
[TpomexyTou- 40 |2 Teopetnueckux Bo-Ilo 10 OamnoB 3a TeopeTHUECKUil 0-20
Has aTTecTanus 1poca BOIIPOC
(’x3amen) [Ipuxnagxoe 3aganue |20 6aJ10B 3a MPaBIWIBHO BHIIOJHEHHOE 0-20

3a/1aHue

HToro 3a 3x3ameH 0-40

CymmapHasi onenka no gucuunjune: Cymma 0aioB TeKymend U MpoMeXyTOYHOM aTTecTa-
muu 51 — 100 0.

ITepeBon 6amioB 3 100-0amibpHON MIKaNbl B OYKBEHHBINM YKBUBAJICHT 3a4ETHON OLIEHKH

Cymma 0aj1i10B OrMmerka ByKBeHHbIN JKBUBAJIEHT
JJIS1 I CUMTLTHHbBI
86 —-100 5 OTan4Ho
66 — 85 4 Xoponio
51 -65 3 Y 1OBJIETBOPUTEITHHO
0-50 2 HeynoBieTBopuTenbHO

5 MarepuajibHO-TEXHUYECKOE, IPOrPAMMHOE U Yy4eOHO-MeToAnYecKoe obecredeHue
AMCUMILTUHBI.

5.1 YueOHnas imTeparypa

OcHoBHas1 yueOHas IuTEpaTypa

1. Adponuna, JI.U. Heoprannueckass xumus : yueoHoe mocooue / JI.U. Aponuna, A.U. Anapues,
A.A. KazakoBa. — HoBocubupck : HoBocubupckuii rocyapCTBEHHBIN TEXHUYECKHIA YHUBEPCHUTET,
2013. - 104 C. - Pexum JOCTyMa: 1o IIOIIHUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=228823 (nara obpamenus: 16.10.2020). — ISBN
978-5-7782-2172-7. — TekcT : 2NEKTPOHHBIN.

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

JlonmoHuTeIbHASA YUeOHAs JJUTEpaTypa

1. Cupuk, C.M. Xumus s- u p-3iaeMeHToB: ydeOHoe nmocobue : [16+] / C.M. Cupuk, T.}O. Koxyxosa;
KemepoBckuii rocynapcTBeHHbIN yHUBepcuteT, Kadeapa aHamuTuueckod U HEOPTraHMUECKOW XUMUHU.
— KemepoBo: KemepoBckuii rocynapcTBeHHbIl yHuBepcuTeT, 2016. — Y. 2. — 134 c.: Tabn., un. — Pe-
kUM goctyna: o nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=574124 (nara 06-
pamenust: 16.10.2020). — bubmuorp. B ka. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-2069-1 (Y.
2). — TekcT: AIMeKTPOHHBIH.

2. Cemenos, M.H. Xumus: yue6nux ans By3oB / U.H. Cemenos, U.JI. IlepduioBa. — 3-e uza. — CaHkT-
[Terepbypr: Xummzmar, 2020. — 656 c.: wun. — Pexum JgocTtyma: Mo TMOIMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=599172 (nara obpamenus: 16.10.2020). — ISBN
978-5-93808-355-4. — TekCT: 2NEKTPOHHBIH.
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5.2 MaTepuaibHO-TeXHH4YECKOE U MPOrpaMMHoOe o0ecrieyeHue TUCIUIIHHBI.
VY4eOHble 3aHATHS 10 TUCHUIUIMHE MpoBoaATcs B yueOHbIX ayautopusx KI'TIM KemI'Y yuebnoro
kopmyca Ne5 (yn. Ky3nenosa, 1. 6):

337 JlabopaTropusi xXuMuu. Y4ueOHas ayTUTOPHS IJIs1 TPOBEACHUS:

-3aHITUH JIEKIIMOHHOTO TUTIA,

-3aHATHIA J1a00paTOPHOTO TUTIA;

- TPYIIOBBIX U UHAUBHUYATbHBIX KOHCYITAITUH;

- TEKYIIET0 KOHTPOJISI M POMEKYTOUHOM aTTecTaluu.
ChneuuaausupoBanHas (yueOHasi) Medesib: JOCKAa MEJOBasi, CTOJIBI JJaAOOPATOPHBIE, CTYJIbs, PAKOBU-
HBI, BBITSDKHOM 1TKa(), TEMOHCTPAIIMOHHBIN CTOJL.
O0opynoBanue /1 Npe3eHTANMHU Y4eOHOT0 MaTepuaa: nepeHocHoe -HOyTOyK, IPOeKTOp, IKPaH.
JlabopaTopHoe 000py10BaHHe W MATEePUHAJIbI: MMOJISIPUMETD, aHATUTHYCCKUE MPUOOPHI, BECHI, TEP-
MOCTAT, XOJIOAUIBHUK, PEOCTaT, aKBAAUCTUIISITOP, MaTEPHAIIBI JJI1 IPOBEJCHHS Ta00PaTOPHBIX padoT
(k0JIOBI, TPOOUPKH U JIpyras XMMHUYECKas TOCY/a), PEaKTUBBI JJIs IPOBEICHUS JabOpaTOPHBIX padoT,
PH-metp, pedpakromerp, anmapar i MPOBEACHHS XMMUYECKUX peakiuii, anmnapar Kunma, mpudop
JUISL OTIBITOB IO XMMHH C DJICKTPHYECKUM TOKOM (JIaOOpaTOpHBIN), TPUOOP I MOJYyYEHUS Tajlou-
JIOAIKaHOB JIEMOHCTPALIMOHHBIN, YCTAHOBKA JJIsl IEPETOHKH BEIIECTB.

YueoHo-HarasiAuble mocodusi: Habop «I A - JlaGoparopust mo xumum», creHabl «llepuoamyanas
cucrema MeHzeneeBa» U JApyrue.

Hcnoan3yemoe nporpammuoe obdecnedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyonunen3snonHomy norosopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpocTpansiemoe [10).
HNutepHer ¢ obecnieyenuem nocryna B JUOC.

5.3. CoBpeMeHHBbIe Tpo(eccoHaIbHBIE 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbBIE
CHCTEMBI.

[Mopran pynmaMeHTaNEHOTO XUMHUYECKOTO 0Opa3zoBanust Poccun - http://www.chemnet.ru

Mup xumun. Kpatkuii kypc xumun, Onorpaduu XMMHUKOB, CTaThH, BEIIECTBA, OMBITHI, MYy3€H.

OO6nacTi XUMUU: OpraHNYeCcKas, aHATUTHIECKasl, SKOXUMUS, HePTEXUMUS, TEPMOXUMHUSL. -

http://chemistry.narod.ru

3. neochemistry.ru — OOGiuast XuMusi, OpraHMIECKasi i HEOPraHUUECKasi XMMHUS, PELICHUE 3aa4 1 JIp. —
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1

4. WebElements: oHaifH-CIIpaBOYHUK XMMUYECKHX 3JIEMEHTOB. - http://webelements.narod.ru/

N =

6 Huble cBeneHus U (MJIM) MaTepUaJIbI.

6.1.IlpnMepHbIe TeMbl MUCbMEHHBIX Y4eOHBIX padoT
KonTtpoabHas pa6ora «OCHOBHBIE XMMUYECKHE TTOHSTUS U 3aKOHBI XUMHUI
1. Kaxkas macca cynbdara 6apust 00pazyeTcst mpu B3auMOACHCTBUH PAaCTBOPA, COAEPIKAIIETO XII0-
pun 6apus maccout 62,47 T, ¢ U3OBITKOM CEPHON KHCIIOTHI?
2. Bwraucnuth 006eM Boopoaa (IpH H.y.), HEOOXOAUMOTO JJIsi BOCCTAHOBJICHHS 4 MOJIb OKCH/Ia
xenesa (I11).
3. OpunakoBo i yucio 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 KOIMYECTBO Ta3a 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.). Uemy Oyner
paBHO JaBJICHHE, €CIIU, HE U3MEHSS TeMIIepaTyphl, CKaTh ra3 10 oobema B 11?
6. Ha ckoibKo rpajycoB Ha/l0 HarpeTh ra3, HaxosIuiics B 3akpeiToM cocyae npu 00C, uToOb
JABJICHUE €r0 YBEIUYMIIOCH BJIBOE?
7. Ilpm 70C naBienue ra3a B 3akpbITOM cocye paBHO 96 klla. KakuMm craneT naBieHue, eciu
oXJIaauTh cocyx ao -330C?
8. Bwruncauts maccy 1M3 Boznyxa npu 170C u naBnenun 83,2 xIla (624 MM pT. cT.).
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9. Ilpu B3aumopeiictBuu 1,28 T MeTamna ¢ BoJ1o# Beiaenuiaoch 380 M1 BOAOPOa, U3MEPEHHOTO
mpu 210C u naBnenuun 104,5 kIla (784 MM pT. cT.). HaliT SKBUBaJI€HTHYIO Maccy MeTallja.
10.OnpenenuTh SKBUBAJICHT U 3KBUBaJIEHTHYIO Maccy C B yriekuciom raze, Fe(OH)3, H2SO3.
11.0OauHakoB a1 3KBUBaNICHT Xxpoma B xjopue xpoma (I1I) u B cynsdare xpoma (I11); sxkBuBaneHT
xenesa B xyopune xenesa (I1) u B xnopune xenesa (I11)?
12.11pu coequnenuu 5,6 T xene3a ¢ cepoit oopa3oBanoch 8,8 r cynbduaa sxeneza. Halitu sxkBuBa-
JIEHTHYIO MAcCy KeJie3a ¥ 3KBUBAJICHT, €CJIM SKBUBAJICHTHAS Macca Cepbl paBeH 16 T.
Tect «CTpoenue aroma. Ilepuoauveckuii 3akon xumu4deckux djaemeHToB .M. Mennene-
eBay
WucTpyKuus: B 0TBeTe yKaKuTe OyKBbI MPaBUJILHBIX OTBETOB uepe3 3amnsaTyio. Hampumep, a, B
1. YkaxuTe, Kakve U3 CICAYIOUIUX YTBEPKACHUHN SBISAIOTCS NPABUIBHBIMU U MOJTHBIMHU:
a) CBolicTBa MPOCTHIX BEIIECTB HAXOIATCS B 3aBUCUMOCTH OT aTOMHBIX Macc 3JIEMEHTOB.
6) CBoiicTBa MPOCTHIX BELIECTB, a TaKXkKe UX (POPMBI U CBOWCTBA COEAUHEHHH 3JI€MEHTOB HaXo-
JTCS B IEPUOIUYECKOM 3aBUCIMOCTH OT BEJIMUMHBI 3apsI0B sII€pP UX aTOMOB.
B) CBoiicTBa MPOCTHIX BEILIECTB, a TAKXkKe UX (POPMBI U CBOWCTBA COCAMHEHUH 3JIEMEHTOB HaXo0-
JTCS B IEPUOIUYECKOM 3aBUCMOCTH OT KOJIMYECTBA 3JIEKTPOHOB BPAILAIOLINXCS BOKPYT si/pa.
r) CBolicTBa IPOCTBIX BEIIECTB HAXOAATCS B 3aBUCUMOCTH OT IOPSIIKOBOIO HOMEpA.
1) CBOICTBa TPOCTHIX BEIIECTB, a TaK)ke MX (POPMBI U CBOMCTBA COCTMHEHHM DJIEMEHTOB HaXo0-
JATCS B IEPUOANYECKON 3aBUCUMOCTH OT BEJIMYUHBI aTOMHBIX MACC 3JIEMEHTOB.
WucTpyKuus: B OTBETEe yKaKuTe OyKBY MPAaBUILHOTO OTBETA.
2. KT0 u3 yueHsbIX IpeuI0KIII IUTAHETAPHYIO0 MOJIEb aTOMa!
a) JIx. Tomcon 0) D. Pezepdopn B) I'. Moznu 1) H. bop
WucTpykuus: B 0TBETE 3anUIINATE HOPMYITY.
3. 3anuImTe 4YeMy paBHA SHEPrus KBaHTa:
WNHcTpykuus: OTBET 3alUIINTE CBOMMH CIIOBAMH.
4. Kakue nocrynatel npeanioxui H. bop:
WHucTpyKIKs: B OTBETE YKaXUTe HOMepa M OYKBBI NMPaBWJIBHBIX OTBETOB Yepe3 3arsiTyIo.
Hanpuwmep, 1Ar, 3Ca, 2Bna.
5. Haiipure cOOTBETCTBUA:
1. KopnyckynsipHO-BOJIHOBOM Ayasin3M 3J€KTpoHa 2. [IpUHIIMTT HEONTPEEIEHHOCTH AIEKTPOHA
3. BonHoBast pyHKIMSA 3JIEKTPOHA
A) B. I'eitzen6epr B) O. llIpenunrep C) M. I1nank D) H. bop
a) OIMCaHKE COCTOSIHUS JICKTPOHA B aTOMe 0) OMUCAHUE MMOJ0KEHUE aTOMA KaK YaCTHUIIbI
B) CIIOCOOHOCTH MPOSIBJIATH CBOWCTBA YACTHIIBI U BOJHBI T') HEBO3MOXHOCTh OJHOBPEMEHHO OIpe/e-
JIUTH TOJIOKEHUE U UMITYJIBC C OAMHAKOBO BBICOKOW TOYHOCTBIO
1) OTMCAHHUE COCTOSIHMSI DJIEKTPOHA KaK CTOsiued BOJHBI Oe3 yueTa mpeObIBaHUs 3JIEKTPOHA B OMpee-
JIEHHOW MECTHOCTH
WucTpyKkuus: B 0OTBETE yKakKUTe HOMepa U OYKBBI BCEX BO3MOKHBIX MPABHILHBIX OTBETOB ye-
pe3 3amsryro. Hanpuwmep, 1Ar, 3Ca, 2Ba.
6. Halinnte cCOOTBETCTBUA:
1. 'maBHOE KBAaHTOBOE YHCIIO
2. OpOuTaabHOE KBAHTOBOE YHCIIO
3. MarauTHoe KBaHTOBOE YHCIIO
4. CrilnHOBOE KBaHTOBOE YHUCIIO
A)ml Byms C)n D)l E)s F)m
a) SHEPTeTUYECKUH YPOBEHb ©) COOCTBEHHBIN MOMEHT KOJIMUECTBA JIBHXKCHHUSI DJIEKTPOHA
B) CpEIHEE PACCTOSHUE MIEKTPOHA OT siipa r) hopMa 3IEKTPOHHOTO 00IaKa
1) MPOCTPAHCTBEHHASI OPUEHTAIIHS DJIEKTPOHHOTO 00J1aKa
€) SHEPreTUYECKU OAYPOBEHb
WHcTpyKuusa: B OTBETE YKaXXUTe HOMepa M OYKBBI NMPaBMIIbHBIX OTBETOB 4Yepe3 3amsTylo.
Hanpuwmep, 1r, 3a, 21.
7. Halinnute COOTBETCTBUA:
1. ITpunnun [Taynu 2. IIpaBuno Kneukosckoro 3. IlpaBuino Xynna 4. 3akon Mo3znu
a) DIIEKTPOHBI PACIIOIAralOTCs Ha BBIPOXKICHHBIX AaTOMHBIX OPOUTANISAX TaK, YTOOBI CyMMAapHBIH
CIIMH OBLIT HAaUOOJIBIITUM
6) B atome He MokeT ObITh IBYX 3JEKTPOHOB C OJIMHAKOBBIMU KBAHTOBBIMU YHCIIAMU
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B) 3anOJIHEHUE SIIEKTPOHHBIX OpOUTAIeH MPOUCXOIUT COTIACHO MPUHIIMITY HAUMEHBIIEH dHep-
TUH

WHCTpyKIMA: 3aM0THUTE TaOIHILY.

8. Ins atoma ¢ anexkTpoHHOU opmyroi 1s22s22p4 BoummuTe B TaOIUILy 3HAYEHHUS YETHIPEX
KBAHTOBBIX UHCCII:

OnexkTpoHbl/KBaHTOBBIC YKCIIa 1 2 3 4 5 6 7 8

9. YkaxuTte st 2IeKTpOHHOU hopmyisl — 1522522p63s23p63d54s1

a) HOMep NepPUOAa;

0) rpymmy;

B) YHCJIO JIEKTPOHOB;

T') MPOTOHOB

1) HEUTPOHOB

WHCcTpyKuusA: B OTBETE NEPEUUCIUTE OYKBBI B IPAaBUIIBHOM MOPSAKE Uepe3 3alATYIO.
10. Pacnionoute B OPSIIKE 3aMIOJTHEHUS AaTOMHBIX OpOUTAJIeH:

ayn=1,1=0
0)n=2,1=0
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

WHcTpyKuus: OTBET 3aUIINTE CBOMMH CJIOBAMHU

11. 3anumure 371eKTPOHHYI0 (OpMyNly U TpadUUecKyro JIEKTPOHHYIO (GOPMYITY MOCIEIHEro
SHEPreTUYECKOro ypOBHS OJIOBA.

WHCTpyKuKsA: B OTBETE YKaXHUTE OYKBBI TPaBUIBHBIX OTBETOB uepes 3anATyto. Hanpumep, a, B

12. Ykaxure, KaKue U3 CICIYIOIMNX YTBEPKICHUH SBIISIIOTCS BEPHBIMU?

a) HEKOTOPBIH NMEeproJT BKIIOYALT 3JI€MEHTHl MHOTHX IOATPYIIIL,

0) KaXIIbIi IEPHOJT CONEPKHUT 0053aTENBHO S-, P- U d-3JIEMEHTHI;

B) MEPEXOJIHBIC AJIEMEHTHI PACIOJIOKEHBI B IEPUOINIECKON CHUCTEME XMMHUYECKUX HJIEMEHTOB
MEXY S- dJIeMEHTaMU (CJIeBa) U P-dJIEMEHTaMH (CIIpaBa);

r) F-anemeHTsI pacnonokeHsl B NEPUOJUYECKON CHCTEME XMMUYECKUX SJIEMEHTOB MEXIY S-
aremMeHTamu (ciieBa) u d-ayieMeHTaMH (CrpaBa);

13. Ykaxure, Kakue U3 CIEAYIOLIMX YTBEPKACHUN SBISAIOTCS BEPHBIMU?

a) aTOMBI IIEJIOYHBIX U IIET0YHO3EMEIbHBIX METAJIJIOB UMEIOT JIEKTPOHBI Ha S-TI0JyPOBHE;

06) B aToMax HEMETAUIOB TOJBKO OOJBIIMX TMEPHOAOB HUMEIOTCA HE3alOJHEHHbIH d-
MOIYPOBEHB;

B) B aTOMax BceX OJaropoJHBIX ra30B UMEIOTCS 3aBEPILICHHBIE S- U P-TIOAYPOBHHU;

T') BCE MEPEXOHBIC AIIEMEHTHI UMEIOT DJIEKTPOHBI Ha d- 1 f-moaypoBHE;

) B aTOMax TaJOreHOB 3aBepIIaeTCs 3aroIHeHue d-moaypoBHSL.

14. Ykaxure, KaKue U3 CICIYIOMMNX YTBEPKICHUHN SBIISIIOTCS BEPHBIMU?

a) aTOMBI BCEX JJIEMEHTOB B IpejesiaX IVIABHOW W MOOOYHOMN MOATPYMIIBI HMEIOT OJJMHAKOBOE
YHCIIO BHEIIHUX 3JIEKTPOHOB;

0) aTOMBI 3JIEMEHTOB OJJHOTO MEPHUO/Ia, OTHOCAIINECS K TJIaBHON U MOOOYHOU MOATPYIIIE C OJI-
HUM U T€M e HOMEPOM TPYIIIbI, UMEIOT OJIMHAKOBOE YMCJIO BaJICHTHBIX JIEKTPOHOB;

B) aTOMBI BCEX 3JIEMEHTOB TJaBHOM (WM 1MOOOYHOI) MOATPYMIIEI UMEIOT OJUHAKOBOE YHCIIO
HECIIapEHHBIX AJIEKTPOHOB;

r) olIiee YKCIo 3JIEKTPOHOB B aTOME JaHHOTO 3JIEMEHTA PaBHO MOPSAKOBOMY HOMEPY 3TOTO
3JIEMEHTA B MIEPUOJUYECKON cucTeMe Xumuueckux snemeHToB J1.1. Menneneena.

15. Ykaxure, Kakue U3 CIEAYIOLINX YTBEPKACHUN SBISAIOTCS BEPHBIMU?

a) paanyc 1o Nepruoay yMEHbIIAeTCs,

0) paanyc 1o nepuoay yBeIUYHBACTCS;

B) paauyc Mo Mepruoly He UBMEHSETCS;

T') paJuyc 10 TPyIIe YMEHbIIACTCS;

1) paanyc 10 TPYIIe HEe U3MEHSETCS;
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€) pasinyc 10 I'PyMIe YBEIUUNBACTCS.

16. Ykaxurte, KaKue U3 CICIYIOIMMNX YTBEPKICHUHN SBIISIIOTCS BEPHBIMU?
a) SHEprusl HOHMU3ALMHU 110 IEPUOY YMEHBIIAETCS;

0) SHEprusl HOHU3AIMH T10 TIEPUOJY YBEITUINBACTCS,

B) SHEPI'Msl HOHU3ALUU 110 IEPUOY HE U3MEHSETCS;

T') SHEPTUSl HMOHU3AIUU IO TPYIIE YMEHBIIAETCS;

1) SHEPTUS MOHU3ALMH 10 TPYIIIE HE U3MEHSETCS,

€) SHEPTusi HOHU3AILINH T10 TPYIIE YBETUUUBACTCS.

17. Ykaxure, Kakue U3 CIEAYIOLINX YTBEPKACHUN SBISAIOTCS BEPHBIMU?
a) CPOJCTBO K 3JIEKTPOHY 10 NEPUOAY YMEHbIIAeTCS;

0) CPOJICTBO K AJIEKTPOHY IO IEPUOJTY YBEITUUNBACTCS;

B) CPOJICTBO K AJIEKTPOHY IO NMEPUOLY HE U3MEHSETCS;

I') CPOACTBO K 3JIEKTPOHY I10 TPYIIE YMEHbIIAETCS;

1) CPOJCTBO K 3JIEKTPOHY IO TPYIIE HE U3MEHSETCS;

€) CPOJCTBO K 3JIEKTPOHY I10 TPYIIIIE YBEINYUBAECTCS.

KonTtpouabHas pabora «Teopusi XHuMH4€CKOI0 CTPOEHHSD)

1. Berancnuts paznocts 0 mis ceszeit K-Cl, Ca-Cl, Fe-Cl, Ge-Cl. Kakas u3 cBsizeit xapakre-
pu3yercst HanOoJbIIEH CTENeHbIO HOHHOCTU?

2. Kakoii xapaktep nmeroT cBs3u B mojiekymnax NCI3, CS2, CIF, CO2? Yka3ath 11 Kaxa0u U3
HUX HaIlpaBJICHUE CMEIeHUEe O0IIeH SJEeKTPOHHOM MapHhI.

3. CocraBuTh BaJICHTHYIO cxeMy Mojekynsl xjopodopma CHCI3 um ykaszaTh: a) Kakas CBS3b
HanOoJee MmosyisipHa; 0) B KAKOM HAIPaBJICHUU CMEILICHO 3JIEKTPOHHOE 00JIaK0 3TOM CBSI3H.

4. Berauciuth paznocts D0 atomoB miis cBszeit H-O u O-I" (rae I' — Cl, Br, I) B coenuHeHuMsX
HOI' u onpenenuthb: a) Kakasg U3 CBsI3€H B KaXI0W MOJIEKyle XapaKTepuzyeTcs OOJbIIeH CTENEHBIO
HMOHHOCTH; 0) KaKOB XapakTep IHMCCOLMALNYA MOJIEKYII B BOJHOM PacTBOpE.

5. Kak u3menurcst npounocts cBsi3u B psay: HF — HCI — HBr — HI? Vka3aTh npuuuHbl 3THX
U3MEHEHUM.

6. Onucars ¢ nosunuit Metoga BC snexrponnoe crpoenue Monekyisl BF; u nona BF*-.

7. CpaBHHTH CITOCOOBI 00pa30BaHUsI KOBaJEHTHBIX CBsizedl B Mosiekynax CHs, NH3 u B mone
NHa+. Moryt nu cymectBoBath noHbl CHs+, NHs?+?

8. Onumcatp annexkTpoHHoe crpoenne Mojiekysl CO u CN ¢ no3unuii MetooB BC u MO. Kakas
U3 MOJIEKYJ XapaKTepu3yeTcs 00JbIeil KpaTHOCTBIO CBSI3U?

9. Jlnmuna nmumonst MoJIeKyJsbl (TopoBomopona paBHa 4*10-11M. BerauciauTe ee AUIMOIBHBIN
MOMEHT.

10. Junonbnbiii MoMeHT Mosiekybl HCN paBen 2,9D. Boluucnuth JJIMHY TATONIA.

11. Kakum tunom rubpunnzanuu AO Gopa 1 a30Ta onucsiBaeTcs odpasoBanue Mojekysisl BF3
u NF3?

12. Ykazarp tun rudbpuanzanuu AO kpemuus B Mosekynax SiH4 u SiF4. [TonspHsl 11 3T MO-
JIEKYJIbI?

13. Temneparypa mnaBnenus CaCl2 — 7800C, CbCI2 — 5600C; paguyc nona Ca2+ pasen 0,104
HM, noHa Cb2+ - 0,099aM. OOBSICHUTH pa3nuuue TEMITEPATyp TIaBICHUS.

14. OOBACHUTH C MO3ULUI MPEICTaBICHUH O MOJSAPU3ALUU MOHOB MEHBIIYIO YCTOWYMBOCTH
AuCl3 B cpaBaennu ¢ AuCl..

15. Ha3BaTh KOMIUIEKCHBIE COJM U ONPEAETUTh CTEIIEHb OKUCICHUSI KOMIUIEKCOOOpa3oBaTes:
[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]; HeHlTpanbHbIE:
[Cr(H20)4P0O4], [Cu(NH3)2(SCN)2],, [Rh(NH3)3(NO2)3], [Pt(NH3)2Cl4].

16. Harncath KOOpAMHALMOHHBIE (POPMYIIBI CIIETYIOIUX KOMIUIEKCHBIX COSAMHEHUI: a) TUIIN-
aHoapreHTat Kanus; 0) rekcanutpokooanbtar (II1) xkanus; B) xmopun rekcaammunnukens (II); T) rek-
carmmanoxpomat (III) matpus; a) 6pomus rekcaammunakobanbta (II1); €) HUTpaT nUakBaTeTpaaMMUH-
aukens (I1); ) Tpudroporuapokxcodbeprsuiar Marausi; HeUTpaJIbHBIC: 3) TeTpaaMMHHGOCHATOXPOM; 1)
JTUAMMUHIUXJIOPOIUIATHHA; K) TPHAMMUHTPHUXJIOPOKOOANBT; 1) TMaMMHHTETPaXJIOPOIUIaTHHA.

17. Uon [NiCl4]2- nmapamarautes, a uoH [Ni(CN)4]2- —nuamarauteH. OnpenenuTsh TUI TH-
opuanzanuu AO nona Ni2+ U IPOCTPaHCTBEHHYIO CTPYKTYPY KaXI0TO KOMILJIEKCHOTO HOHA.

18. KaknuMu MarHuTHBIMH CBOMcTBaMu 00sanatoT noHbl: a) [Fe(CN)6]3- u 6) [Fe(CN)6]4-?
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19. Kakue u3 nepeuncieHHbIX HOHOB mapamarautHel: a) [Co(H20)5]2+; 6) [Co(H20)6]3+; B)

[FeF6]4-?

KonTpoabHas padora «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTMHEHUHN U UX B3aUMOCBSI3b»
1. Peakuueil HeHTpanu3aluu ABISETCS

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

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

3. CaCl2 + Na2CO3 = CaCO3 + 2NaC(Cl

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

2. Peakuus ropeHusl aMMHUaKa

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

SIBJISIETCS pEAKIIUE

1. COCIMHEHMS, KaTaJIMTUYECKOH, SJHIO0TEPMUYECKON
2. 3aMEUICHUs], KaTATUTHYECKOM, IK30TEPMUYECKOI
3. OKHCJIMTENBHO-BOCCTAHOBUTEIBHOM, HEKATATUTUYECKOM, IK30TEPMUYECKOU
4, 0o0MeHa, HEKaTATUTHYECKOM, SHIOTEPMHUUECKON
3. YcTaHOBUTE COOTBETCTBUE MEXKAY PEarupyrollMMH BEIIeCTBAMU U MPOJYKTAMU UX B3aUMO-
JIEUCTBUSL.
PEATHUPVYIOIIMWE BEILIECTBA [TPOJIYKTHI B3AUMO/IENCTBUS
1) SO2 + H20 A. CaSO3 + H2
2) SO3 + H20 b. CaS0O3 + H20
3) SO2 + Ca(OH)2 B. CaS0O4 + H2
4) SO3 + Ca(OH)2 T. CaS0O4 + H20
. H2S03
E. H2S04

oB?

4. Kakoe ypaBHEHUE peaKIUU MOJITBEP)KIAET XapaKTEepHbIE CBOMCTBA BCEX KUCIOTHBIX OKCH-

1. CO2+H20 + CaCO3 = Ca(HCO3)2
2. CO2 +2NaOH =Na2CO3 + H20
3. CO2+2Mg=2MgO + C
4, CO2+C=2C0

5. YcTaHOBUTE COOTBETCTBUE MCXKAY Ha3BaHUAMHU OKCHUJO0B U IIECPEYHEM BCIICCTB, C KOTOPBIMU

OHU MOT'YT BBaHMOHCﬁCTBOBaTB.

Ha3sanue okcuma BEIIEeCTBA

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

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

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

35) FeO, CO2, H20
6) H20, Si02, H2S04
6. Hanuinre ypaBHEHMs peaklui, ¢ IOMOIIbIO KOTOPHIX MOYKHO OCYIIECTBUTH CJEIYIOIINE

TIPEBPAICHHS:

Fe —» FeCl,— Fe(NO3), — FexO3 — FeCls — Fes[Fe(CN)s]s
7. Hanuumure ypaBHEHHMS! peakiMi, C MOMOIIbIO KOTOPBIX MOYKHO OCYILECTBUTH CIICIYIOIINE

IIPEBPALCHUS:

Cu — Cu(NO3), — Cu(OH), - X — Cu — CuSOa.
8. B nenouke npespamnieHui

FeCls — Xi; — X2 —Fe(OH)3

BemecTBaMu «X1» U «X2» MOTYT ObITh COOTBETCTBEHHO
1. Fex(S04); u FexO3

2. FePOs u Fe304

3. Fe(NO3); u FeyOs

4. Fe(OH)3 wu Fex(SO04)3

3Hepeemul<a XUMUUECKUX RPOUECCoes. Xumuueckan Kunemuka
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1. B cucreme, HaxoAIIEHCS TPU MTOCTOSTHHOM JaBIICHUU U TEMIIEpaType, CaMOIPOU3BOIBHO MOTYT
MPOTEKATh MPOLECCHI, IS KOTOPBIX ...

1)AS<0 2)AH>0 3) AG>0 4)AG<0
2. B cooTBercTBHM ¢ TepMoXxuMUdYeckuM ypaBHeHueM peakiiuu CH4(r) + 202(t) «» CO2(r) +
2H20(r), ArH = - 802 x/Ix ans nomyuerust 500 kJ[ TemIoTel HEOOXOANMO CIKEUb auTpa(oB)
(r.y.) metana: 1)56 2)28 3)14 4)42
3. Ecniu yBenuuuth nasnenue B 10 pa3, To ckopocTs npsimoit peakiuu H2(r) + Br2(r)«>2HBr(T), npu
YCIIOBUU €€ PJIEMEHTApHOCTH, YBEJIMUUTCA B pas.

1)50 2)100 3)20 4)5
4. KonnuecTBEeHHOE BIMSHHUE TEMIIEPATYPhl HA CKOPOCTh XUMHUECKOU PEAKIIMH BBIPAXKAETCS ... 1)
npaBuiioM Baut-T'ogda 2) 3akoHOM AEHCTBYIONIMX Macc

3) 3akonom ['ecca 4) zakoHom Payns
5. 1nst ememenus pasHosecus B cucteme MgO(t) + CO2(1) «+» MgCO3(1), ArH < 0 B cTopony npo-
IYKTOB PEaKuu HEOOXOAUMO ...

1) ITounsuts naBnenue 2) IloHnsuts TeMneparypy

3) Beectu xaranuzarop 4) BBectu nuHruOuTOop
6. CocTosiHME PAaBHOBECHUS XapaKTEPU3YETCS PABEHCTBOM.. ..

1) TemnepaTypsl IPOTYKTOB U UCXOJHBIX BEIIECTB 2) KOHIEHTPALUI MPOJTYKTOB U UCXOTHBIX Be-
IIECTB 3) KOJUYECTB BEIIECTB B CUCTEME
4) cKOpOCTEH, IPSIMOTO ¥ OOPATHOTO MPOIECCOB

Pacmeoppui.
1. ®opmyna amst HaX0XKJISHUS MOJIIPHOW KOHIICHTPAIIUU PACTBOPEHHOTO BEIIECTBA UMEET BHI:
(BcTaBbTE (hopmyITy)

2. Ins mpurotosnenus 2 i1 0,1 M pactBopa NaOH tpeGyercs I TUIPOKCUJA HATPUS :1)
40 2) 8 3) 4 4) 10

3. JIyist OBBIIIEHKS TeMIIepaTyphl kKunenus pactsopa Ha 1,04 °C, Heo6x0uMo, 4ToOb! KOHIIEHTpALHUS
pacTBOpPEHHOTO B HEM HEANEKTpoduTa coctaBisuia _ Mousb/Kr (E H20 = 0,52 (rpax - kr)/mMomns) @ 1)
0,2 2)2 3)1 4) 0,1

4. CreneHb JEKTPOJUTHUECKON JUCCOUALIMU MOXKET TPUHUMATh 3HAYEHUS

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

3) a<lua=1 4) a<lua=>0

5. XMMHUYECKOE B3aUMOCICTBUE BO3MOKHO MEXKY BEIIECTBAMHU

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

6. @opmyna conu, He TIOIBEPraroLEicsl TUIPOIU3Y, UMEET BUJL

1) FeCI3  2) K2CO3 3) K2SO4 4)As2S3

Konumponvnas paboma «Pacmeopury

1.Cxonbko rpaMMOB cyib(huTa HaTpusi noTpedyeTcs A npurotoBienus Sia 8% pacTBopa, MIOTHO-
cteio 1,075r/Mn?

2.3 400r 50% pactBOpa cepHOW KHUCIOTHI BblapuBanueMm ynanwin 100r Boxel. Uemy paBHa macco-
Basi J0JIs1 CEpHOM KHMCIIOTBI B OCTAaBLIEMCSI pacTBOpe?

3.Haiitu Macchl BOJBI M MEAHOTO KYIoOpoca, HEOOXOAUMbIE JUIsl IPUTOTOBJICHUSI OJHOTO JIUTpa pac-
TBOpa, coaepxkamiero 8% 6e3Bomuoit comu. I[lnotHOCTE 8% pacTBopa cynbdara menu (1) paBua 1,084
I/MIL

4.Kaxoit o6beM 96% cepHOI KUCHOTHI (TUIOTHOCTBIO 1=1,84 T/MIT) M KaKyl0 Maccy BOJbI HY>)KHO B3STh
quist mpurotosiienust 100 M 15% pactBopa ceproit kuciotsl (r=1,10 r/mim)?

5.Ckonbko rpammoB 30% pacTBopa MmoBapeHHOW COJHM HYXHO 100aBUTh K 300T BOABI, YTOOBI MOIY-
yuth 10% pactBOp comu?

6.Haiitu maccy HuTpara HaTpus, Heooxoaumoro ais npurotosienus 300 v 0,2 M pactBopa.
7.Cxonbpko TpaMMOB KapOoHaTa HaTpus conepxkutcs B S00 mut 0.25H pactBopa?

8.B kaxoii macce 3¢pupa Hano pactBoputh 3,04r annnumaa COHSNH2, 4yTo6bI nmosydyuTs pacTBOp, Mo-
JSTBHOCTH KOTOoporo paBHa 0,3 MOJIB/KT?

9.I1pu KaKko# KOHIIEHTPAIMK PACTBOPA CTEMEHb JUCCOLMAIIMH a30THCTOM KUCIOTHI OyneT paBHa 0,27
10.Berunciuts koHnenTpanuio H+, HSe- u Se2 — B 0.05M pactBope ceneHoBOg0poa.

11.Beruncants npuOImxeHHoe 3HaYeHne akTUBHOCTH HOHOB K+ 1 SO42 — B 0,01M pacTtBOpe cyiib-
dara xanus.
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12.PactBopumocTh kapOoHaTa Kanbuus npu 350C paBHa 6,9*10-5Moib/1. BEIYUCIUTS MpOU3BEICHNE
pacTBOPUMOCTH TOM COJIH.

13.HaiiTi MOJISIpHYIO KOHIICHTPAIIMIO HOHOB BOJIOPO/Ia B BOJHBIX PAacTBOpax, B KOTOPBIX KOHIIEHTpPA-
WS TUAPOKCHI-UOHOB (B MOJIB/JT) cocTaBiseT 3,2*10-6.

14.HaiiTi MOJSIpHYIO KOHIIEHTPAIMIO THIPOKCHI-IOHOB B BOJHBIX PAcTBOPax, B KOTOPHIX KOHIIEHTpPA-
IIUsI HOHOB BOAOPO/a (B MOJIB/1T) cocTaBisieT 10-3.

15.Boranciants pH pacTBOpoB, B KOTOPHIX KOHIIEHTPALUs HOHOB BOIOpO/ia (B MOJIb/1T) paBHa 8,1%10-3
16.Beranciuts pH pacTBOpOB, B KOTOPBIX KOHIIEHTpAIUs THAPOKCHI-UOHOB (B MOJIB/1) paBHa 9,3%10-
9

17.0npenenuts pH pactBopa, B 111 koToporo coaepxkurtcst 0,Ir rugpokcuaa Hatpud. Jucconmanuio
LIEJI0YH CUATATH ITOJTHOM.

18.Kakue u3 nepeuncieHubix coneit noaseprarotcs ruaponsy: NaCN, KNOs3, NaNO>, NH4CH3COO,
CaClz, NaClOs, KHCOO, KBr? [y ka0l U3 THAPOIUIYIOLIUXCS COJICH HamKcaTh ypaBHEHHUE TH/I-
poJin3a B MIOHHO-MOJIEKYJISIPHOM opMe U yKazaTh PeakIiio BOJAHOIO PacTBOPA.

Konmponvnaa paboma «OKucaumenbHo-60CCMAHOBUMENbHbIE PEAKUUUY)
1.OnpenenuTs CTeneHb OKUCIEHHOCTU 3JIEMEHTOB B cieayrommx coeauHenusx: SOz, HzS, NaxSOs,
CS,, H2SO4, As2S;3. KoCrO4, Cr203, Fe(Cr0Oz)2, KoCraO7, Cra(S04)3, Naz[Cr(OH)s].

2. 3aKOHUYNTh ypaBHEHUS PEAKIIMA:

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

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

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

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

n) Zn + H3AsOs3 + HoSO4 = AsH3 +

4. CocTaBUTh CXEMBI JABYX T'albBaHUYECKUX JJIEMEHTOB, B OJIHOM M3 KOTOPBIX MEIb CIy>KHJa
OBl KaTo/I0M, a B IpyroM — aHojioM. HamucaTh ypaBHEHUS peakluii, MPOUCXOIAIINUX MpU paboTe ITUX
DJIEMEHTOB, U BEIYUCIUTH 3HAUCHHUS CTAaHAAPTHBIX 3. JI. C.
5. TanpbBaHUYECKHI AIEMEHT COCTOMT M3 CEpPEOPSHOTro 3JIEKTpoJa, MorpykeHHoro B 1 M pacTBop
AgNO3, u ctanaapTHOrO0 BOAOPOJHOTrO MeKTpoaa. Hanucars ypaBHEHUS 3JIEKTPOJHBIX MPOLIECCOB U
CyMMapHOU peakIfy, MPOUCXOIAIIEH pu padoTe snemenTa. Yemy paBHa ero 3.1.c.7
6. YKa3arb, B KAKOM HaIlpaBIEHUU MOTYT CaMOIIPOU3BOJILHO MPOTEKATh CIEAYIONIUE PEAKIIHHU:

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

6) 2HIO3 + 5H202 = 1> + 50; + 6H20;

B)l> + SH>O» = 2HI03+4H>0.
7. HukeneBble TIIACTUHKY OMYIICHBI B BOJIHBIE PACTBOPHI IEPEUNCIEHHBIX HIKE coliel. C KakuMu co-
JSIMU HUKENb OyJeT pearupoBaTh

a) MgS0s; 6) NaCl; B) CuSO4; r) A1C13; n) ZnCl; e) Pb(NO3),?
8. Hanncatp ypaBHEHHUSI 3JIEKPOJIHBIX MPOIECCOB, MPOTEKAIOMINX MPHU AJIEKTPOJIU3€E BOAHBIX PACTBOPOB
BaCl: u Pb(NO3)2 ¢ yroibHBIME 3JIEKTPOIAMH.
9. CocTaBUTh CXEMBI 3JIEKTPOJIN3a BOJHOIO PAacTBOpa XJIOPHIA LIMHKA, €CIU: a) aHOJ LIMHKOBBIH; 0)
AHOJl YTOJIbHBIN.
10. CocTaBUTh CXEMBI 3JIEKTPOJIM3a BOAHOTO PacTBOpa Cyib(ara MeIau, €Cld: a) aHOJ MEIHBII; O)
AHOJl YTOJIbHBIN.
11. PacTBop conepsxuT nousl Fe’+, Ag+, Bi*+ u Pb’+ B o1HaK0BO# KOHIIEHTparuy. B kakoii moce-
JOBATEITLHOCTU 3TU MOHBI OYAYT BBIACNATHCS MPHU IJICKTPOJIH3E, €CIIU HAMPSHKEHUE TOCTATOYHO JIS
BbIJIEJICHHS JII000ro MeTasia?
12. TIpu snexrponuse pactBopoB CuClz Ha aHozAe Bbaenmioch 560 mi rasa (ycli0BUSL HOPMAJIBHBIE).
Haiitn Maccy Menu, BbIIEIUBIIEHCSA HA KaTOIE.
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6.2. IlpumepHbIe BONPOCHI U 3aJaHus / 3a1a4M JJIS1 IPOMEKYTOYHOM aTTecTaluu

Taoauna 9 - [IpumepHbie TeopeTHYECKHE BONPOCHI U MPAKTHYECKHe 3aJaHusl / 3a1a4M K

NPOMEKYTOYHOMY KOHTPOJIIO

Pasznessl u TeMbl

[TpumepHBIe TEOpETHYECKHE BOIIPOCH

ITpuMepHBIe TPaKTHYECKHE 3aTaHUSL
/ 3amaun

2 cemecTp

OCHOBHEBIE ITOHS-
THUA nu 3aKOHBI
XUMHHA

1. OcHOBHEBIEC TTOHSATHS XUMHU: aTOM,
MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, BUbI
XUMHUUYECKHUX (OPMYJI, OTHOCUTENbHAs
aTOMHAasi U MOJIEKYJIsSIpHasl Macca, YKBU-
BaJICHT, MOJIb, MOJISIPDHASI Macca, SKBHUBa-
JIEHTHAsl MOJISIpHAsl Macca, XUMHYECKUE
pEeaKIu U YpaBHEHHS.

2. OCHOBHBIE€ KOJMYECTBEHHBIE 3aKOHbI
XUMUU: 3aKOH COXPaHEHUsI MacChl Be-
IIECTB, 3aKOH SKBUBAJICHTOB, 3aKOH
KpPaTHBIX OTHOIIEHH, 3aKOH MOCTOSIH-
CTBa COCTaBa, 3aKOH ABOTAJIPO U CIE/-
CTBHUS U3 HETO.

3. CtpoeHue aToma: 10Ka3aTeabCTBA
CJI0’)KHOCTH CTPOEHHUS aToMa, IUIAHeTap-
Has MOJICJIb CTPOEHUSI aTOMa, ATOMHBIE
CIIEKTpBI, MOCTyaThl bopa, 1BOHCTBEH-
Hasl IPUPOJIA JIEKTPOHA, TPUHITUN He-
omnpeneneHHOCTH, ypaBHeHue [lpenun-
repa.

4. ATtoMHBIE OpOUTAN, KBAHTOBHIE
YHClla, MPUHIUIIBI 3aI0THEHUS OpOUTa-
nel (MpUHIMT MUHUMATBHOM SHEPTHUH,
npuHuun 3anpera [aynu, npasumno I'yH-
na, npaBuio KiedukoBckoro), sinek-
TPOHHBIE (POPMYIIBL.

1. [ToueMy y amtOMUHHS SHEPTHUS
WMOHM3AINH HIDKE, YeM y Maraus?
2. ITouemy cBoticTBa d-371€MEHTOB
U3MEHSIOTCSI HE TaK pPEe3Ko, Kak
CBOICTBA S- U P- DJIEMEHTOB?

3. Ilouemy panuyc 1o nepuoay ot
CKaHJUs 10 MEH U3MEHSETCS He-
3HAYUTENILHO?

Crpoenue Bellle-
crBa. OCHOBHBIE
KJIaCChl  Heopra-
HUYCCKUX COCIU-
HEHHI

5. Ilepronnyeckasi cUCTEMA SJIEMEHTOB
J.N. MenneneeBa 1 3JEKTPOHHOE CTPOE-
Hue atoma (popmynupoBka MeHeneena,
coBpeMeHHasi (POpMYIIUPOBKA, CTPYKTypa
MEePUOIUYECKON CUCTEMBI, (PU3HUCCKUI
CMBICII TOPSIAKOBOTO HOMEPA 3JIEMEHTA,
CBSI3b MEXKIY AJIEKTPOHHBIM CTPOCHHEM
ATOMOB U ITOJIOXKECHUEM 3JICMCHTOB B IIC-
PUOAMYECKON CHCTEME. )

6. [lepuoanuecku 1 HEMEPUOTUUECKU
M3MEHSIOIINECS CBOMCTBA 3JIEMEHTOB:
panuycel aTOMOB, SHEPrUs HOHU3ALUY,
CPOACTBO K AJIEKTPOHY, 3JIEKTPOOTPHULIA-
TCIBbHOCTB.

7.Knaccudukanum 1 HOMEHKJIaTypa He-
OpTraHN4YCCKUX BCIICCTB. HpOTOHI/ITI/I‘Ie-
CKasi TeOpHsl KUCIIOT U OCHOBaHUM bpeH-
crena —Jloypu.

8. Xumuyeckas CBsI3b: ONPEICIICHUE U
XapaKTEPUCTUKU XUMUUYECKON CBSI3U, OC-
HOBHEIE BUIEI CBsI3ell. MeTo1 BaJIEHTHEIX
cBsizeil. OOMEHHBIH ¥ TOHOPHO-
AKILIENITOPHBIM MeXaHU3M 00pa30BaHMUs

1. Temmeparypa  muiaBJIEHUS
CaCl2 — 7800C, CbCI2 — 5600C;
panuyc nona Ca2+ pasen 0,104
uM, noHa Cb2+ - 0,099um. O0B-
SACHUTh pa3linyhe TeMIepaTyp
TUTaBIICHUS.

2. OOBSICHUTH C TIO3MIMKA TIPEII-
CTaBJICHUU O TMOJIAPU3ALUU MOHOB
MeHbIyI0 ycroitunBocTh AuCl3 B
cpaBuenuu ¢ AuCl..

3. Ha3Barh KOMIIJIEKCHBIE COJU U
ONpPENIETUTh CTENEeHb OKHUCICHUS
KOMILJIEKCOOOpa3oBaTeIs:
[Pd(H20)(NH3)2C1]Cl1,
[Co(H20)(NH3)4]CNBEr,
[Co(NH3)5S0O4]NO03,
[PA(NH3)3CI1]Cl, K4[Fe(CN)6],
(NH4)3[RhCl6], Na2[PdI4],
K2[Pt(OH)5Cl], K2[Cu(CN)4];
Heiitpaneabie:  [Cr(H20)4PO4],
[Cu(NH3)2(SCN)2],,
[Rh(NH3)3(NO2)3],
[Pt(NH3)2Cl4].
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KOBaJIEHTHOM cBsi3u. CBOMCTBA KOBa-
JIEHTHOM CBSI3U, TMOPUAN3ALIUS aTOMHBIX
opo6uraneii. [TonsapHocTh cBA3€i U MOITe-
KYJL

9. MexMoneKkyaspHble B3aUMOACHCTBHSL:
OPUEHTALIMOHHOE, NHAYKIIMOHHOE, JHC-
IIEPCUOHHOE B3aUMOJECHCTBUSA, CUJIBI OT-
TaJIKUBAaHUSA U CYMMapHO€ B3aUMOJCH-
cTtBUE. BonopoiHast CBA3b.

4. Hamucath KOOpJIWHAIIMOHHBIC
bopMyIBl  CIHEAYIOIIMX  KOM-
TUICKCHBIX COCJIMHEHUH: a) JUIIU-
aHoapreHTaT Kanuus, O0) TeKca-
HutpokobansTar (III) xanwms; B)
xnopup rekcaammuuaaukens (I11);
r) reKCalMaHoXpoMar (111)
HaTpus; 1) OpoMu reKcaaMMUH-
koOanbTa (II1); €) HuTpaT TUakBa-
terpaammubnaukens (II); x) Tpu-
dToporuapokcodepuiaT  Mar-
HUS, HEUTpaJbHBIC: 3) TeTpaam-
MUH(pOC(HATOXPOM; M) AUAMMHUH-
JTUXJIOPOIUIaTHHA;, K) TPHAMMUH-
TPUXJIOPOKOOANBT; JI) TUAMMIH-
TETPaXJIOPOIIATHHA.

XUMHUYECKUN
nporecc.

10 OcHOBBI XMMUYECKOI TEPMOAUHAMU-
KH: IPEIMET XUMUYECKON TEPMOUHA-
MUKH, OCHOBHBIE TIOHATHS (CHCTeMa, Ma-
paMeTphl COCTOSIHUS, TEPMOINHAMUYE-
ckue (QYHKIUU, SHEPTUS CUCTEMBI, TETI-
JoTa ¥ paboTta, TepMOIMHAMUYECKUE
MPOLIECCHI).

11. IlepBblii 3aKOH TEPMOJAMHAMUKH, FH-
tanbnus. TernoBol A3 PekT XUMHUECKUX
peakuuii. TepMoxuMu4eckre ypaBHEHUS.
DHranbpnus (TeroTa) 0opa3oBaHus U
CrOpaHus.

12. OcHOBHOI1 3aKOH TEPMOXUMUU U
cieacTBus u3 Hero. KanopuitHocTh niu-
mu. BTopoit 3akoH TepMOIMHAMUKH. DH-
TPONHUS U €€ U3MEHEHHUS IIPU Pa3IUIHBIX
nporeccax. Jueprus [ m66ca u Hampas-
JIEHHOCTh XUMHYECKUX PEaAKIIUH.

13. KoMIiekcHbIe COeTMHEHUS: JOHOP-
HO-aKLENTOPHBIA MEXaHU3M, KOMILIEK-
coo0pasoBaTeNu, TUraHbl, CTPYKTypa u
CBOMCTBA KOMILJIEKCHBIX COSTUHEHUH.
Koncranra HectoikocTu.

14. XuMrueckass KHHETHKA: CKOPOCTh XH-
MHUYECKON peakliu, 3aBUCUMOCThb CKOPO-
CTH peaklUy OT Pa3INyYHbIX (PaKTOPOB,
MOPSIIOK U MOJIEKYJISIPHOCTh PEaKIIMH,
KaTaJln3 U €ro TUIIBL.

15. Xumnueckoe paBHOBECUE, KOHCTAHTA
XUMHUYECKOTO PAaBHOBECHSI, CMEILIEHHE
paBHOBecus, npuHumn Jle [larense.

1.Ecnu yBenuuuth nasiexue B 10
pa3, TO CKOPOCTh IPSIMOM peak-
nun H2(r) + Br2(r)«>2HBr(T),
IIPU YCIIOBUU €€ 3JIEMEHTapHOCTH,
YBEJIMYUTCA B pas.

2. KonnuecTBeHHOE BIUSHUE
TEMIEPATYPhl Ha CKOPOCTh XHUMH-
YECKOM peaklnu BbIPaKaeTcs ...
1) npaBunom Baut—Todda 2)
3aKOHOM JICUCTBYIOIIMX MACC

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

3 cemecTp

PactBops!

16.PacTBOpHBI: cr1ocOOBI BHIPAXKEHUST KOH-
[EHTpaIui PacTBOPOB, (PU3UKO-
XUMHUYECKHE CBOMCTBA pa30aBIEHHBIX
pPacTBOPOB HEINEKTPOIUTOB (OCMOC, JaB-
JICHHE TIapa HaJl pacTBOPOM, TEMIIepaTy-
PBI KUIIEHUSI U 3aMEp3aHusl, paCTBOPEHUE
ra3oB B )KHJKOCTSX, SKcTpakius). Kpuo-
CKOTIHSI ¥ D0YJTNOCKOIIHS.

1.HaiiTu MossIpHYI0 KOHLEHTpa-
IIMI0 MOHOB BOJOPOJa B BOJHBIX
pacTBOopax, B KOTOpBIX KOHIIEH-
Tpauusi  TUAPOKCUA-UOHOB (B
MOJIb/T) cocTaBisieT 3,2*10-6.

2.HaliTu MOJSpHYIO KOHIIEHTpa-
LIUIO0 TUAPOKCUA-UOHOB B BOJHBIX
pacTBOpax, B KOTOPBIX KOHIIEH-
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17.PacTBOpHI 351€KTpOoIUTOB. Teopus
3JIEKTPOJINTUYECKON JUCCOLMALIY, Clla-
Oble ¥ CHIIbHBIC JIEKTPOJIUTHI, TUCCOLIU-
anus BOJbl, HOHHOE MPOU3BEACHUE BOJIBI,
BOJIOPOJIHBIN IMOKA3aTENb.

18.OCHOBHBIE TUTIBI XUMHYECKUX PEaAK-
IUIA B pacTBOpax: peakiys TUIpoJin3a,
HEHUTpalIHU3alii, OCAKIECHUS U pacTBOpPE-
Hus. KucinotHo-ocHOBHEIE OydepHbIe
CHUCTEMBI.

19.Cunbnslie anektponuTtsl. [Tponssene-
HUE PaCTBOPUMOCTH.

20. Mucnepcuble cucteMbl. Komnmonansie
pacTBOPBL, PACTBOPHI BEICOKOMOJIEKYJISIP-
HBIX COCIMHEHHUM.

21.Penokc-niponecchl: CTeneHb OKUCIIe-
HUS, OTJINYKE OT BAJICHTHOCTHU; BasKHEM-
[IME OKUCIIUTENN U BOCCTAHOBUTEH, TH-
bl OKUCJIUTENIbHO- BOCCTAHOBUTEIBHBIX
peaKIui, METOIbI COCTABIICHUSI ypaBHE-
HUW OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX
peaKuuii.

22. DNeKTpoAHbIE MOTEHIMANbL. Psin
HanpspKeHUH MeTaJuioB. OKHUCIUTENIBHO-
BOCCTAHOBUTEIbHBIEC MOTEHIIUAIIBI U
ONpeJIeJICHUE HAIIPaBICHUS! OKUCIUTEb-
HO- BOCCTAaHOBUTEIBHBIX MPOIECCOB.
["asibBaHMYECKUE IIEMEHTBHI.

23. OnexkTposnn3. 3aKOHBI JIEKTPOJIN3A.
Koppo3us metanio, 6Mokoppo3us u
CIIOCOOBI 3aIUTH METAJUIOB OT KOPPO-
3HH.

Tpauuss HOHOB Bojopoja (B
MOJIB/JT) cocTassieT 10-3.
3.Beruncaute pH pactBOpOB, B
KOTOPBIX KOHIICHTpAIsi HOHOB
Bojiopoga (B  MOJNB/I) paBHA
8,1*10-3

4.Bpruuciute pH pactBopoB, B
KOTOPBIX KOHIIGHTpAIUsl TUIPOK-
CHJI-MOHOB (B MOJB/JI) paBHA
9,3*10-9

5.0npenenuts pH pactBopa, B 11
kotoporo coaepxkurtcs 0,lr rua-
pokcuna Hartpus. Juccouuanuio
IIEJIOYH CUUTATDH ITIOJTHOH.
6.Hanucats ypaBHEHHS 3JI€KpOI-
HBIX IPOLECCOB, MPOTEKAIOIINX
IpU  BJIEKTPOJIM3E BOIHBIX pac-
tBopoB BaClo m Pb(NOs3) ¢
YTOJIbHBIMU JIEKTPOJIaMHU.

7. CoCTaBUTh CXEMBI AJIEKTPOIIM3a
BOJIHOTO PacTBOpa XJIOpUIA IHH-
Ka, €CIIU: a) aHOJ ITMHKOBBIN; 0)
AHOJI YTOJIbHBIN.

8. CocTaBUTh CXEMBI AJIEKTPOIU3A
BOJIHOTO pacTBopa cyib(dara me-
I, €CIW: a) aHOJ MEIHBIH, O)
AHOJI YTOJIbHBIN.

XUMUA
TOB

9JICMCH-

24 .®u3nvecKkue U XMMUYECKUE CBOIMCTBA
METAJIJIOB.

25.XuMundeckue U pU3MUECKUe CBOMCTBA
S-METAJUIOB.

26.XuMundeckue U pU3MUECKue CBOMCTBA
pP-METaJLIOB.

27.0OCHOBHBIE 3aKOHOMEPHOCTH XUMHUH
d-351eMeHTOB.

28.XuMundeckue u pU3NUECKUe CBOMCTBA
d-snemenToB IV-VIII rpynn nepuoanye-
CKOU CHCTEMBI.

29.Xumudeckue u GU3nIecKue CBOMCTBA
d-anementos -1 rpynn nepuoguuecKkoit
CUCTEMBI.

30.CBoiicTBa U pacIpOCTPaHEHHOCTh
HeMmeTauioB. Bogopos.

31 Xumuueckue 1 pusnueckue cBoicTa
sneMeHToB [VA rpynmsl neproanye-
CKOU CHCTEMBI.

32.XuMuueckue u GU3NIeCKre CBOMCTBA
2J1IEMEHTOB VA rpynnsl NeprUOIU4YECKON
CUCTEMBI.

33.Xumuueckue 1 (pusnueckue cBoicTa
sneMeHTOB VIA rpynmsl nepuoanye-

Hnousuoyanvnoe 3adanue «P-
anemenmot VIA- cpynnor»
1.06BscHUTE 3aKOHOMEPHOCTH
M3MEHEHHUS BEJTMYUH HOHU3AIH-
OHHBIX IMOTSHIIMAJIOB, CPOJICTBA K
3JIEKTPOHY U 3JIEKTPOOTPULIA-
TETHHOCTU aTOMOB P-3JIEMEHTOB
VI rpynmnsl.
2.Kak MOXHO MOJyYUThb CEPY U3
nrokcuaa cepsl? U3 cepoBoiopo-
na?
3.3aKOHYUTE YpABHEHHUS PEAKIIUM:
NazS203
+ CL + H,O —
HI +
H>SO40) —
4.Brruucnure pH pactBopa, no-
Jy4EHHOTO MPUJIMBAHUEM K 5 JT
BoAbI 3,3 M 96 %-oro (p = 1,84
I/MJI ) pacTBOpa CEPHOM KHUCIIOTHI.
5.BHecennas B mabopartoputo 0y-
Mara, IpornuTaHHasi paCTBOPOM
aleraTa CBUMHIIA, Yepe3 HEKOTOpOe
BpeMsl UEpHEET, O HAJIMUMHU KaKo-
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CKOM CHCTEMBI.

34 Xumuueckue u pU3NIECKHe CBOMCTBA
aneMeHToB VIIA rpymnmnsl nepuoanye-
CKOM CHCTEMBEI.

35.JlanTaHUALI 1 aKTUHUEL.
36.OCHOBHEIE METOBI CUHTE3a U OUYUCT-
KM HEOPTaHUYECKUX COCTUHEHUH.

ro ra3a B IaDOpaTOpPHH 3TO CBH-
JIETEIIbCTBYET?

Hnoueuodyanvnoe 3adanue «P-
anemenmut VA- zpynnoiy
1.JlaiiTe oOmIyI0 XapaKTePUCTH-
KY P-2JIEMEHTOB V TpYIIIHI I1e-
pUOANYECKON CUCTEMBI Ha OCHO-
BAaHHUU DJIIEKTPOHHOTO CTPOCHUS
UX aTOMOB.
2.Kakue paBHOBECHBIE CUCTEMBI
CYILIECTBYIOT B BOJJHOM PacTBOpE
aMMHaKa, U KaKk OHH CMENIAI0TCs
IpU HarpeBaHUM PacTBOPA, MPU
J00aBIeHUH KUCIIOT, IICI0YCH,
MOHOB-
KoMIIIeKkcooOpazoBareneit? Ot-
HOCHUTCS JIU pacTBOpP aMMHaKa K
CUIILHBIM WJIU CITa0bIM OCHOBA-
HUSAM?
3.0numure cTpoeHUE OKCHUaa
docdopa (II1). YpaBHeHUSIMHU pe-
aKIUN TOKAXXHUTE, KaK TOT OKCHUJI
B3aUMOJICHCTBYET: a) C BOJOU H
pacTBopamu Ienaoueit mpu o0bId-
HOU Temneparype; 0) ¢ Topsueit
BOJIOM, B pe3ysibTaTe 4ero oOpa-
syercs pochuH u pochopHas
KHCTIOTA.
4.3aKOHYNTE YpaBHEHUS PEAKIUA:

PoH4 +

K>Cr,07 + H2SO4 —
NaNQO; +
KI + H2SO4 —

5.Haiinure KOHLIEHTPALUIO MOHOB
BOJIOPOJIa B pacTBOpax OJAHOOC-
HOBHBIX CHJIBHBIX KHUCJIOT, €CITU
UX MOJISIpHAsi KOHIICHTpAIUs 01~
HakoBa 1 pasHa 0,01 M.

Hnousuoyanvnoe 3adanue «P-
anemenmot VIIA- zpynnory

1. Hammummmre snekTpoHHbIE Bop-
MYJIbl aTOMOB T'aJIOT€HOB B HOP-
MaJIbHOM U BO30YKJIEHHOM CO-
crosHusx. [louemy xmop, 6pom u
HOT IPOSIBIISIFOT COCTOSTHUS OKHIC-
neHus ot -1 7o +7, a ¢Top TOIBKO
-1?

2. C KakuMU MEeTaJUIaMH MOXKET
pearupoBath XJIOPOBOAOPOTHAS
kucnora? [IpuBenure npumepsl.
3. Beruucnure pH 0,1 M pactso-
pos HF, HCI, HBr, HI. HyxHo nu
JUTSI TIOJTYYEHUS OTBETA 4 OTIeIb-
HBIX pacuera?
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4.3aKkoHUMTE ypaBHEHUS PEAKIIMIL:

Ba(OH):
+Cl, —

KCIOs; +
S —
5. Ilouemy 1151 TOTy4EHUS XJI0pa
HCIIOJIB3YIOT KOHLIEHTPUPOBaH-
HYIO COJIIHYIO KHCJIOTY U TBEp-
JbI mepManranat kanusa? MoxHO
JIM UCIIOJIB30BATh ISl 3TOM 1IENIH
pacTBOPHI COJISTHOM KUCIOTHI U
nepMmanranarta? Hanummre ypas-
HEHUs peaKiuil.

Huousuoyanvnoe 3adanue  «S-
,d-, f- 31emenmor)

1.VkaxuTe pa3nnuue B CTPOCHUN
aTOMOB TUTaHa U repmanus. Kak
9TO BIUSET HA XapaKTep UX OKCH-
JIOB U TUJIPOKCHUJIOB?

2.Kakue peakiuy poTeKaroT Mpu
JIEUCTBUU HA KPUCTATUTUYECKHI
nepMaHraHaT Kajaus: a) KOHIEH-
tpupoBarHoil H2SO4; 0) KoHIIEH-
tpupoBanHoit HCI; B) npu Harpe-
BaHUU?!

3.Hanmummre hopmyssl KOM-
TJIEKCHBIX COEIMHEHMH XKele3a:
rekcaunanodeppata (1) xanus u
rexcanunanodeppara (I1I) kanus u
pacrpenenure 3JIeKTPOHBI aTOMa
JKeJe3a 1o KBaHTOBBIM sueiikaM
pu 00pa30BaHUH KOMILIEKCOB.
Kakne u3 >Tix coequHeHui 8-
JSIOTCS TapaMarHUTHBIMU?

4 Kak 1 moueMmy U3MEHsIETCS Tep-
MUYecKasi yCTOMYUBOCTh U KHC-
JIOTHO-OCHOBHBIE CBOWMCTBA TH]I-
poxcuaoB B psaay: Zn(OH), —
Cd(OH)> — Hg(OH)»?
5.3aKOHUNTE YpaBHEHUS PEAKLIUM:

Cu(NO3)2
ﬁ

KMnO4 +
MnSO4 + H O — MnOx+ ...

Cocrasutens: MBano ®.U. — 1.x.H., npodeccop kadenpst EJ]
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