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1. MACHHOPT KOMIUIEKTA KOHTPOJIbBHO-OLHEHOYHBIX CPEJICTB
1.1 O6s1acTh NpUMEeHeHust

KomMInekT KoHTpoabHO-011eHOUYHBbIX cpelncTB (nanee - KOC) npenHasHaueH uist IpOBEPKU
pe3yiabTaToB ocBoeHus ydeOHoi mucumruiuabl OBIAA U HEOPIAHUYECKAA XUMWA
IPOrpaMMbl MOJATOTOBKM CHELNUAINCTOB CpeaHero 3BeHa no cnenuanbHocT CIIO 33.02.01
®dapmarus (6a30BOM MOATOTOBKH) U OICHKH OOMKUX M MPOGeCCHOHATBHBIX KOMIICTCHIIUHA B
cootBerctBuu ¢ ®I'OC CIIO.

KoMIiekT KOHTPOJIbHO-0IIEHOYHBIX CPEICTB MO3BOJISIET OLICHUBATD:

Koawt Pelyabrarsl o0yuyenus DopMbl H METO/IbI
hopmupyembix (0CBOEHHbBIE YMEHHSH, YCBOCHHbIE 3HAHUS) KOHTPO/ISI H OUEHKH
KOMIETeH U 2 pe3yabTaToB 0dy4yeHus
HMETb : 4
NPaKTHYECKHIH
3HATh yMeThb
OIbIT:
OK 01 CrocoOb! Bbl(—)lipaTb TECTHPOBaHHE
pelueHus crocoObl
3anay peleHus 3aaay
npoeccHoHab
npodeccHonan &
b HOI
BEQh JeATeNLHOCTH
ACATEIBHOCTH | yMeHnTeNBbHO
NPUMEHHTENbH | K Pa3/IHYHBIM
0K KOHTEKCTam
pazIMYHbIM
KOHTEKCTaM
OK 02 MOMCK, AHAJIM3  |OCYLUECTBIIATh
TECTHPOBAHHE
7 NOUCK, AHAIN3
HHTEpIIpeTauy |H
0 HHTEpIIpeTanu
unopmaumn, |10
HeoOXo Mot  |uHdopmanuy,
Juis He00X0AMMOit
BBINTOJIHEHHS ans
3aaay BBINOJIHEHHS
npogeccHoHans |3anay
HOI npoecCHOHab
JAEATENBHOCTH  [HOM
AESTeNLHOCTH
OK 04 coOcTBEHHOE [Inanuposars 1 TecTHpOBaHHE
npodeccHoHanb |peayn3oBbLIBaTh
HOE U coOCTBEHHOE
JIMYHOCTHOE npogeccHoHaib
pazBuTHE HOE U
JIHYHOCTHO®
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pasBHTHE

H
NPOTHBOINOKAD
HOI
0€301acHOCTH,
nopsI0K
AeACTBHI 1pH
4ype3BbluaiHbIX
CHTYaLMAX

0e30nacHoCcTH
H
MPOTUBOINOKAP
HOIA
0€e3011acHOCTH,
NOpsI0K
JeiicTBHil npu
4ype3BblYaifHbIX
CHTyaUMsX

OK 07 CnocoOsl Coneiicrsosars TeCTHpOBaHHe
CrnocoocTBYOU] COXPaHEHHIO
He COXPAHEHHIO | okpyicaiomedi
g;sl)lf:‘ammeu cpensL,
pecypeocsepex |[PECYPCOCOEPEKR
SHUIO, SHUIO,
3(b(1)e|\-ruguo '.)(bd)el\’THBHO
AEHCTBOBATL B | aeiicTBOBATSH B
4PE3BBIMANHHBIX | ypespLivaiiHbIX
CHTYaLMsX CHTYALMsX
IK25 npasuia Cobmonars TeCTHpOBaHHe
CaHHTAPHO- npasuia
IMIHEHHYECKO |CAHMTApHO-
ro pexuma, IHIHEeHHYECKO
OXpaHbl TPY/a, |ro pexuma,
TeXHHKH OXpaHbl TPy/a,
0e30nacHOCTH | TeXHUKH

1.2. Cuctema KOHTPOJISI H OLCHKH Pe3yJIbTATOB OCBOCHHS ITPOrpamMMbl y4eOHOi
AUACHHUILINHBI

CucteMa KOHTPOJS M OLIGHKM OCBOEHHMsS Y4e€OHON JUCIMITIMHBI
«ITonoxkeHuno 0 TEKYILIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTECTAl[MH CTYIEHTOBY U
y4eOHOMY IUIaHy.

KoHTponbs u oreHka pe3yslbTaToOB OCBOCHHS y4Y€OHOW IHCIMIUIMHBI OCYIIECTBIISETCS
IpernojaBaTesieM B IIPOLIECCE TPOBEACHUS MEKYWe20 KOHMPOAs W HPOMENCYMOUHOU

ammecmayuy v IPOBOAUTCS C 1IeJIbI0 OlIeHKU KauecTBa ocBoeHus [ITICC3.

COOTBCTCTBYCT



Kox u popmynupoka

Otan

KonTponupyemebie pazaesnbl

% dbopMupoBaHus OneHouyHbIE CPENCTBA
KOMIIETEHIINH JTUCIUILTAHBI
KOMIIECTCHITNH
OK 1 Paznen 1. Beenenue. Ctpoenue
BelIeCcTBa
Bribupats cioco6st .
Pa3nen 2. OcHoBbI TEOpUH
pelieHus 3aaad
. . XUMHYECKHX MPOIECCOB
npodeccroHab HOM Tekymmit TecrupoBanue
Pazpnen 3. Yuenue o pactBopax.
JeSITeNIbHOCTH
PaBHOBecHBIE TpOIIECCHI B
MPUMEHHUTEIHHO K
pacTBOpax JIEKTPOJIIUTOB
pa3IMYHbIM KOHTEKCTaM
Pa3nen 4. Xumus 3j1€eMEHTOB
OK 2
Hcnonb3oBars
Paznen 1. Beenenue. Ctpoenue
COBpPEMEHHBIE CPEJICTBA
BelIeCcTBa
MOKCKA, aHaTN3a U
Pa3nen 2. OcHoBbI TEOpUH
HWHTEPIIPETAIIAH
. XUMHYECKHX MPOIECCOB
uH(poOpMaInu, U Texymuii TectupoBanue
Paznen 3. Yuenue o pactBopax.
UH(POPMALOHHEIE
PaBHOBecHBIE TIpOIIECCHI B
TEXHOJIOTHH IS
pacTBOpax JEKTPOJIUTOB
BBITNIOJIHEHMS 3a/1a4
" Paznen 4. XuMus 3J1eMEHTOB
npodeccnoHanbHOM
JEeSITeIbHOCTH
Pazpnen 1. Beenenue. Ctpoenue
BelIeCTBa
OK 4 DddextuBHO Pazgen 2. OcHoBBI TeOpUH
B3alMOJICIICTBOBATD U . XUMHUYECKHX TPOLIECCOB
Texymmi TectupoBanue
paboTaTh B KOJIIEKTHBE Pa3nen 3. Yuenue o pactBopax.
1 KOMaH/ie PaBHOBecHBIE TpOIIECCHI B
pacTBopax AJEKTPOIUTOB
Pasnen 4. XuMus 2J1EMEHTOB
OK 7
o Pasnen 1. Beenenne. Ctpoenue
CopeiicTBOBaThH
BelIecTBa
COXPaHEHHUIO
. Pasznen 2. OcHOBBI TEOpUH
OKpYXaroIleu cpeipl,
. XUMHYECKHX TPOIIECCOB
pecypcocOepexeHuIo, Texymuit TectupoBanue
Pa3nen 3. Yuenue o pactBopax.
3P PEeKTUBHO
o PaBHOBECHBIE ITpOIIECCHI B
NeficTBOBATh B
. pacTBopax ANEKTPOIUTOB
Ype3BBIYAHBIX
Pa3nen 4. Xumus 371eMEHTOB
CUTYaITUSIX




IIK 2.5
Co0mronaTh IpaBuIa

CaHUTAPHO- Pasnen 1. Beenenue. Ctpoenue
TMTUEHUYECKOT O BEILIECTBA
pexuma, Pa3nen 2. OcHoBbI TEOpUU
OXpaHbl TPy1a, TEXHUKH Texymuii XMMHUYECKHX MPOLIECCOB Tectnposate
0€30MaCHOCTH U Pa3nen 3. Yuenue o pactBopax.
IPOTUBOIOXKAP HOU PaBHOBecHBIE IpoLIECCH] B
0€301acCHOCTH, TOPSIIOK pacTBopax JIEKTPOJIIUTOB
JICUCTBUN MpU Pa3nen 4. Xumus 3j1€eMEHTOB
YpEe3BbIYANHBIX
CUTYyaLUsAX

2. KOMIIVIEKT KOHTPOJIBHO-OIIEHOYHBIX CPEACTB s Tekymero
KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAlluH
2.1. 3aganus ais npoBeaenus tekymero koutpoJas (IIPUJIOKEHUE A)
Texymuii KOHTPOJIb OCYLIECTBIIACTCS B CIEAYIOMMX hopMax:
- TectupoBanue.
2.2. IIpomeskyToUHAs aTTeCTALIUS 00y4aIOLIUXCS

[TpoMexxyTodHast aTTeCTalus MPOBOAUTCS B (opMe IK3amena.

[TonoxxutenpHas OIEHKA MO MPOMEXKYTOUYHOM aTTECTallud BBICTABISETCS B Clydae
OTCYTCTBUS 3aJJ0JDKCHHOCTEH I10 BBIMOJIHCHUIO IMPAKTUYCCKUX W JIA00OpaTOpHBIX pador. [lis
yueonoi mucrmmanael OI1.06. OBIIAA 1 HEOPTAHUYECKA S XMW A:

[TomoxxuTenpHAs OIEHKA IO MPOMEKYTOYHOM aTTECTAllU CTYACHTOB BBICTABIISICTCS MPU
YCIIOBUU BBINIOJIHEHUSI O00S3aTeNbHBIX MPAKTUYECKHMX M Ja0OpaTOpHBIX pPadOT (HE HUKE
"y AOBIIETBOPUTENHHO"), B TEUCHHUE ceMecTpa O0ydeHHUSI.

KommuiekT maTepuanoB sl OLIEHKH CPOPMUPOBAHHOCTH YMEHUHN U 3HAHUN MPEACTABICH
B BUJIC BAPUAHTOB BOIIPOCOB IS IK3AMEHA.

2.2.1. 3axanus 1Ji51 NPOBeICHUA IK3aMeHa
(IMPAUJIOXKXEHUE b nau IPUJIOKEHUS b u B)

2.2.2 YcoBusi IPOBEACHUS IK3aMeHA:
DK3amer IPOBOJUTCS TI0 TPYIINIaM B KOJIMUECTBE 15 uenoBek B JabopaTopuu.
KonuuectBo BonpocoB ains sk3amenyromuxcs 30. Bpems BoinonHenus: 20 MuH.
Texnudeckue cpenctBa W/WiM  O0OpYJAOBaHHE: TEPCOHAIbHBIE  KOMIIBIOTEPHI,
nepudepuitHpie YCTPONCTBA, IPUKIIATHOE MPOTPaMMHOE 00ecIiedeHH e, KaTbKyIATOPbI, INHEHKN
U T.].

Jlutepatypa 7151 SK3aMEHYIOIIUXCS .

Huxumuna, H.I'. Obwasa u neopeanuueckas xumus 6 2 y. Yacmo 2. Xumus s1emenmos.
VUeOHUK U NPAKMUKYM 01 cpeone2o npogeccuonanviozo obpazosanusa / H.I'. Hukumuna, B.H.
I'pebenvrosa. — 2-e uza., nepepab. u oon. — Mocksa: Hzoamenvcmeo FOpatim, 2020. — 322 c. —
(IIpogheccuonanvroe obpazosanue). — ISBN 978-5-534-03677-0

2.3. Kpurepuu oueHku
Kpurepun oneHKkyn npyu nNpoBeIeHNN TECTHPOBAHUS:

Ouenka Kpurepuu onenku
«5» 90-100 % mpaBHILHBIX OTBETOB
«4» 80-89% mpaBUIBHBIX OTBETOB
«3» 70-79 % npaBUIBbHBIX OTBETOB
«2» Menee 70 % npaBUIIbHBIX OTBETOB




KpuTtepun onieHKkH npu nNpoBeJeHNN IK3aMeHa 10 BOIPOcaM

Oyenxa «5» (omauuno) BBICTABISETCA 3a INIyOOKOE U MOJHOE OBJIAJICHHE COAEpKAHHEM
yuebHoro marepuaia. CTyA€HT BIaiceT OHATHUIHBIM anapaToM U YMEET: CBSA3bIBaTh TEOPUIO C
MPAKTUKOM, peliaTh MpaKTUYeCKHWe 3aJaud, BbICKA3bIBaTh M OOOCHOBBIBATH CBOM CYKICHUS,
IPaMOTHO U JIOTUYHO MU3JIaraTh OTBET (KaK B yCTHOM, TaK U B MUCbMEHHOH (opme).

Oyenxa «4» (xopouio) BbICTaBISETCS, €CIIU CTYICHT B IOJHOM 00beMe OCBOMII YUEOHBII
MaTepuai, BIAJACET IOHATUMHBIM amlapaToM, OPUEHTUPYETCS B H3YYEHHOM MaTepuale,
OCO3HAHHO MPUMEHSIET 3HAHUS U1 PeLICHHS TPAKTHUECKUX 3a/1a4, TPAMOTHO U JIOTUYHO U3JIaraet
OTBET, HO Co/IepkaHue U popMa OTBETa UMEIOT OT/JeNIbHBIE HETOUHOCTH.

Oyenxa «3» (yooenemsopumesnbHo) BbICTABISETCS, €CIIM CTYJEHT OOHAPY>KMBAET 3HAHHE
U TIOHUMAaHHE OCHOBHBIX IIOJIOKEHHH Yy4eOHOro MaTepualia, HO H3JIaraeT ero HEemoJHo,
HEIOCJIEI0BATENbHO, AOMYCKAeT HETOYHOCTU B OMPENEICHUU MOHSATHI, B IPUMEHEHUU 3HAHUN
JUIS peUIeHUs] IPaKTHYeCcKuX 3a1a4. He ymeer nokazatenbHO 000CHOBATh CBOM CYKICHUS.

Oyenxa «2» (HeyoosnemeopumenbHo) BBICTABIISCTCS, €CIHU CTYIEHT UMEET Pa3pO3HEHHEIE,
OeccucTeMHbIE 3HaHMsI, HE YMEET BBIJCNIATH ITIABHOE U BTOPOCTENEHHOE, OIYCKAET OIIMOKU B
OTpEeICNICHUU TOHITHM, MCKAKAIOIIUE HUX CMBICH, OECrmopsIoYHO M HEYBEpEHHO H3Jaraer
MaTepuai, He MOXKET IPUMEHSATh 3HaHUS JJIs PEILCHUS IPaKTUYECKUX 3a/1a4.



ITPHJIO’)KEHUE A
3ananus Ui IPOBEIECHUS TEKYIEro KOHTPOJIS 0 Y4eOHON AUCIUILTIHE
«OBIJAA U HEOPTTAHMYECKAA X1UMU»

Texkyuuii KOHTPOJIb NPOBOAMTCH B (opmax: YCTHBIM ONpPOC MO BCEM pazjernam
JTUCLUILIMHBI, KOHTPOJIbHAs paboTa, TECTUPOBAHUE.
3agaHus A9 TeCTUPOBAHUS

Ne

Conep:xkaHue Bompoca

OTBeT

IIpoBepsiemble
KOMIIETeHIIUH

CraHmapTHBIMH YCIIOBHSIMH (DH3UKO-
XUMHYECKOTO MPOIIECCa SIBIISIOTCS:

1) T=298 K,p=1 atm, n =1 Mob;
2)T=273K,p=1arm, n= 1 MomB;

3) T=298 K, p=101352 Ila, n = 1 mMoB;
4) T=273 K, p=101352IIa, n = 1 momnp;
5)T=298 K,p=1arm, n=0.1 Mo7b.

T=298K,p=1atm,n=
1 Mmonn

OK-1,
[IK 2.5

OHTATBINSA — QYHKITUSA COCTOSHUS
CHUCTCMbI — paBHa:

DH=U-pV;

2)H=U +pV;

3)H=AU - pAV;
4)H=AU-pV;

5)H=U + pAV

H=U + pAV

OK-1
K 2.5

B cucreme, Haxopgsmieiicsa npu T, P =
CONSt, BO3MOKHBI JIULIb IIPOLECCHI
COIPOBOKIAIOIINECS:

1) Bo3pacranuem sHepruu [ m606ca;

2) yosuinio sHeprun ' mboca;

3) Bo3pacTaHuEM DHTPOTIHH;

4) yOBLIBIO SHTPOIINY;

5) IOCTOSTHCTBOM BHYTPEHHEH YHEPrUHu.

yObUTBIO SHEprUn [ Mb6Ca

OK-1
IIK 2.5

Oneprus ['n60ca sBIsIeTCa KpUTEpUEM
HAIpaBJIEHHOCTH U paBHOBECHs IIpoliecca:
1) B M301IMpOBaHHON CUCTEME;

2) B OTKPBITOH CHCTEME;

3) B 3akprITOif cucteme mipu T,P = const;
4) B 3aKkpbITOH cucteme rpH oosix T, P;
5) asns ar0ObIX YCIOBHIA.

B 3aKPBITOH CUCTEME IIPU
T,P = const

OK-1
IIK 2.5

Pa3zmepHOCTH CKOPOCTH TOMOTEHHOM
XUMUYECKOM pEeaKIVu:

1) moum/c;

2) MOJIB/IT;

3) moui/(J1.¢).

MOJIB/(JTC)

OK-11TIK 2.5

[Tepro mosynmpeBpaIieHns: He 3aBUCHT OT
HAYaJIbHOW KOHIETIIIHU TOJIBKO JUIs
PEAKIIUH. .. TIOPSIKa:

1) nynesoro;

2) nepBoro;

3) BTOpOTO;

4) Tperbero;

5) apoOHoro.

MIEPBOT0

OK-1
[IK 2.5

Ha BennumHy KOHCTaHTBI CKOPOCTH
PEaKun HE BJIUAIOT:

1) TemnepaTtypa;

2) KOHLIEHTpauus;

TeMIeparypa

OK-1
K 2.5




3) xaTanu3arop;
4) mpupoia peareHTOB;
5) mpupojia pacTBOPUTEIIS.

DakTOpHI, BIUAIONIUE HA BETHUNHY
KOHCTaHTBI CKOPOCTH XUMHYECKOMN
peakiuy, MPOTEKAOIIEeH B pacTBOpE:
1) u3MeHeHne TeMIepaTyphl;

2) u3MeHeHNe KOHIICHTPAIINH;

3) BBeICHHE KaTaIN3aTOPa;

4) ynajaeHue MpOAYKTOB PEaKIny;
5) BBeJICHHE MTPOAYKTOB.

BBCICHUEC KaTajiu3aTopa

OK-1,
K 2.5

K MHKPOIJIEMCHTAM OTHOCATCA:
1) Mg, Y, As, Cu;

2) Cl, Br, 1, At;

3) F, Br, Sr, Na;

4) Mo, Sr, Co, Cu;

5) Zn, Mg, Br, Cu.

Mo, Sr, Co, Cu

OK-11IK 2.5

10.

OcHOBHBbIE CBOMCTBa FTHAPOKCHUJIOB B PAAY
Be-Ba:

1) ycunusarorcs;

2) ociabeBaroT;

3) HEe MEHSAIOTCS;

4) OCHOBHBIC CBOWCTBA HE XapaKTepPHEI.

YCUIINBAKOTCA

OK-11TIK 2.5

11.

DeKTpoHHas OpOUTAIb - 3TO:

1) HaOop YeThIpex KBAHTOBBIX YHCE;

2) TpaeKTOPHUs ABWKCHUS JEKTPOHA B
aToMme;

3) GbyHKIMS, ONMCHIBAIOIIAS BEPOSATHOCTD
HAXOXKACHUS 3JEKTPOHA B OKOJIOSACPHOM
MIPOCTPAHCTBE;

4) COBOKYITHOCTb AJIEKTPOHHBIX OPOUT
aToMma;

5) dbopMma 1 06IaCTh TPOCTPAHCTBA, TIE
BEPOSITHOCTb HAXOXICHHSI JJIEKTPOHA
MeHee 10%.

(hyHKITHS, OTMCHIBAIOIIAS
BEpPOSATHOCTD HAXOXKICHUS
3JICKTPOHA B
OKOJIOSIIEPHOM
MIPOCTPAHCTBE;

K 2.5

12.

HpeI[CTaBJ'IeHHBIe HpeBpaIHeHI/IH ABJIAOTCA
IpouecCcCcoM OKUCIICHUSA:

1) SO2 — S032-;

2) MnO42- — MnO2;

3) Zn — Zn022-;

4) AsO43- — AsO33-;

5) S — H2S.

7Zn — Zn0y>

OK-1
OK. 07IIK 2.5

13.

Hpe]ICTaBJ'IeHHBIe IMPEBPALICHUSA ABJIAIOTCA
MIPOLIECCOM BOCCTAHOBIICHUS:

1) CIO- — Cl-;

2) MnO42— — MnO4—;

3) NH40OH — N2;

4) P205 — H3PO4;

5) H2MnO3 — MnO2.

CIO - CI

OK-1
OK. 07IIK 2.5

14.

ToNBKO OKUCIIUTENIEM ABISIETCA:
1) NO;

2) NO3-;

3) NO2-;

4) NO2;

5) N20.

N037

OK-1
OK. 07IIK 2.5

15.

Jis nponiecca MnOy4 + 2H,0 + 38 —

M/3

OK-11IK 2.5
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MnO; + 40H" monsipHas mMacca
skBuBasicHTa noHa MNQOy4 paBHa:
1) M/5;

2) M;

3) M/4;

4) M/2;

5) M/3.

16.

[Tna3zmomnu3 KIeToK OyAeT HAOIOIAThCS
mpu nomenerny ux B pacteop NaCl ¢
MacCOBOM JI0JICH:

1) 0.1 %;

2) 10 %;

3) 0.9 %;

4) 0 %;

5) 0.7%.

10 %

OK-1,
OK. 04 IIK 2.5

17.

OCHOBHYIO COJIb (THIPOKCOCOJ) TIPH
TUAPOJIN3E 00pasyerT:

1) AgNO3;

2) Na2COg;

3) AICI3;

4) Na3PO4;

5) Na2S0O4

AICl;

OK-11TIK 2.5

18.

He nonsepraercst ruipoyin3y CoJib:
1) K3PO4;

2) CsCl;

3) Na2S03;

4) Na2Co3;

5)KNO

CsCl

OK-11TIK 2.5

19.

Jlakmyc okpallleH B PO30BBIil 1IBET, a
(henondTanenH — 6eclBETEH B pacCTBOPE
COJIH:

1) BaCl2;

2) K2COg;

3) NaCl;

4) ZnClI2;

5) CH3COONH4

ZnClz

OK-11IK 2.5

20.

Crenenb ruaponusa ZnCl, Bozpacraer
npu:

1) no6asnennn Na2CO3;

2) YMEHBILICHUU TEMIIEPATypHl ;

3) mob6asnennu HCI;

4) yBennYeHNH KOHIICHTPAIMH PacTBOPA;
5) no6asnenun CH3COOH.

nob6asieann Na,COs

OK-1TIK 2.5
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IMPUJIO’)KEHUE b

3agaHus 1/ NIPOBeAeHUs IK3aMeHA N0 y4eOHOH A cuMIlInHe
«O01mas ¥ HeOpraHu4YecKasi XUuMM D)

1. Buytpennsiss 3neprus (E) u snTanbnusa (H) mHAMBHAYaJIBHBIX BellecTB U
MHOTOKOMIIOHEHTHBIX CHCTEM.

Haubonp1iee 3HaueHNE UMEIOT YETHIPE OCHOBHBIX TEPMOJMHAMUYECKUX OTEHIIMANA:

1) BHyTpeHHS SHEPTUs

2) SHTaJBIUA

3) sueprus ['eapmronbia

4) sueprus I'm60ca

2. IHonsiTve 00 3HTpONUM (S) KAK Mepe HEYNOPSIA0YEHHOCTH CUCTEMbl. JHEPrus
I'm6oca (G) kak KpuTepuii CaMONPOM3BOJILHOIO TMPOTEKAHMS  Mpouecca |
TEPMOAUHAMUYECKON YCTOMYMBOCTH XUMUYECKUX COETUHEHUI.

OHTponus — Mepa HeoOPaTUMOTO PacCEMBaHMS YHEPTUU WIIN OECIIOJIE3HOCTH SHEPTHH.
CBobOonnas sueprust [ m66ca — 370 BennynHa, U3MEHEHUE KOTOPOl B X0/1€ XUMUYECKON peakiuu
PaBHO U3MEHEHUIO BHYTPEHHEN SHEPTUU CUCTEMBI.

3. OOpatumble W HeoOpaTHMbIe 10 HANPABJICHHMI0) XHMHYECKHE peakUuM H

COCTOSIHMEe XHMMHMYECKOro paBHOBecHsl. 3aBHCHMOCTb KOHCTAHTBI PAaBHOBECHSl OT
Temueparypsl. [Ipunnun Jle-Ilarease.
HeoOpaTumbIMu Ha3bIBarOTCS XMMUYECKUE PEAKLUU, KOTOPHIE MPOUCXOIAT TOJIBKO B OJHOM
HANpPAaBIEHUU /0 TOJHOTO PACXOJOBAaHUS OJHOTO U3 peareHToB. OOpaTHMMBIMU Ha3bIBAIOTCS
XUMHUYECKHE PpEaKlMM, KOTOpbIE OCYLIECTBISAIOTCS BO B3aUMHO  IIPOTHUBOIOJIOKHBIX
HaIlpaBJICHUSAX IPU OJHUX U TEX K€ YCIOBUSIX.

4. PacrBopbl. PacTBOpUMOCTD.

PactBoprMOCTh — CIIOCOOHOCTH BellecTBa 00Pa30BbIBATEH C JPYTMMH BEIIECTBAMU OJHOPOIHBIC
CUCTEMBl — PAaCTBOPbI, B KOTOPHIX BELIECTBO HAXOAMUTCS B BHJIE OTIEIbHBIX aTOMOB, MOHOB,
MOJIEKYJI UJIM YACTHII.

S. Poab ocmoca B Ouocucremax. Ilimazmosms, remosms. Typrop. I'nmno-, U30- u
THIIEPTOHMYECKHE PACTBOPBI.

B Ouonoruu ocmoc ucnonb3yercs Uil OAAEepKaHUsI 1aBJIeHUS B KJIETKE U OOMEHa BEILECTB, a B
XUMHH €T0 IPUMEHSIOT 7S pa3/IeiIeHHs pACTBOPOB M OUUCTKH KUAKOCTEH.

6. PaBHoOBecue Me:K1y PAaCTBOPOM M 0CAIKOM MAJIOPACTBOPMMOIO 3JIEKTPOJIUTA.
IIponsBenenne pacTBOPUMOCTH. Y CJI0BHSI PABHOBECHS M OCAXKICHHUSI 0CAJKOB.
[TpousBenenne pacTBOPUMOCTH — MPOU3BEICHUE MOJISIPHBIX KOHIIEHTPAI[Mil KATHOHOB U aHUOHOB
MaJIOpacTBOPUMOI'O CHIIBHOTO IEKTPOJINTA B HACBIILIEHHOM PAacTBOPE MIPHU JAaHHOW TEMIIEPATYPE.

7. HNonuzanus Boabl. MonHoe npousBenenne Boabl. Bogopoanblii mokasareJib
pH, pH pacTBOpOB CHJIBHBIX KHCJI0T H OCHOBAHHH.

Onun u3 crocoOoB, TMO3BOJIAIONIMK W3MEHSITh CBOWMCTBA BOJABI — A9TO 3jekTponu3. [locne
AJIEKTPOJIN3A MTOJIy4EHHAsl BO/IA HAa3bIBAETCSl MOHU3UPOBAaHHOM.

8. PacTBopbl c1a0bIX 271eKTponToB. [Ipumenenne 3/IM k moHu3auuu cJaadbIX
3eKkTpoanToB. KoHcTanTa nucconnanun. CtyneH4arTsii Xxapakrep nonusanun. Pacuér pH
PACTBOPOB CJIA0BIX 3JIEKTPOJHUTOB.

PacTBOpeHHE HEKOTOpPBIX BEIIECTB COMPOBOXKIACTCS BBICBOOOXIEHHWEM MM 00pa3oBaHUEM
HOHOB.

9. Teopumn kucjaor u ocHoBanmuii (Appenuyca. JIintonca, bpencrena u Jloypm).
Koncrantel kucinorHoctu (KA) u ocuoBnoctu (Ks).
[IpoTonutuyeckas (MPOTOHHAs) TEOPHUSl KHUCIOT M OCHOBaHMH ObUla MpEANIoKeHa HATCKUM
yuénpiM M. Bpéncrenom u aurmmiickum yuéneiM T. Jlaypu. B Heil moHsTHE 0 KHCIOTaxX H
OCHOBAaHMAX ObUIO OOBEAMHEHO B €IUHOE IIeNloe, MPOSBIAIONIEeCS B KHUCIOTHO-OCHOBHOM
B3auMojieicTBuM (A — kucnora, B — ocHoBaHme).

10.  DuaeKkTpOHHAs TeOPHsI OKUCIUTEIBLHO-BOCCTAHHOBUTEIBbHBIX (OB) peakuuii.
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OKuCIIEHHE - 3TO MPOIIECC OTAAUH HJICKTPOHOB ATOMOM, MOJIEKYJI0M Wi HOHOM. [Ipu okuciennmn
CTETIEHb OKUCJICHUS 3JIEMEHTA MOBBIIIAETCSI.
BoccTranoBnenne — 3To mpo1iecc NpucoeIUHEHHS SJIEKTPOHOB aTOMOM, MOJIEKYJIOH, HOHOM. [Ipu
BOCCTAaHOBJICHUM CTEIIEHb OKUCJICHUS TTOHUXXAETCS.

11. KBaHTOBO-MexaHHYeCKasi MOJeJIb CTPOEHHsI AaTOMOB.
CoriacHO COBpEMEHHOM MOJIENH, SJIPO aTOMa COCTOUT U3 TOJIOKUTEIIBHO 3apSKEHHBIX TPOTOHOB
Y HE UMEIOIINX 3apsija HEUTPOHOB U OKPYKEHO OTPUIATEIBHO 3apsiKEHHBIMU JIEKTPOHAMM.

12. 3 .. MengeneeBa M ero TPAaKTOBKA Ha OCHOBE COBPEeMEHHOW
KBAHTOBOMEXAHUYECKOIl TEOPUU CTPOCHUS aTOMOB.
CBolicTBa XMMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX MMM BEIIECTB HAXOIATCS B NEPUOIHYCCKOMN
3aBUCHUMOCTH OT BEJIMYUH 3apsi0B SJEp UX aTOMOB.

13. Tunbl XMMHYECKHUX CBSA3eH M (PU3MKO-XHUMHMYECKHE CBOMCTBA COCIUHEHUN ¢
KOBAJIEHTHOM, MOHHOH M MeTAJIJINYeCKOil CBA3LIO.
XuMHYecKasi CBsI3b — O3TO B3aMMOJICHCTBUE MEXKAY aTOMaMy B MOJIEKYJIE BELIECTBA, B XOJE
KOTOPOTO JIBa 3JIEKTPOHA (TI0 OAHOMY OT Ka)KA0Tro aTromMa) 00pa3yioT OOIIyI0 3JIEKTPOHHYIO Mapy
00 AJIEKTPOH MEPEXOIUT OT OJJHOTO aTOMa K IPyTOMY.

14. Onucanue MOJIEKYJ METOA0M BAJICHTHBIX CBAI3€H.
Teopm[ BAJICHTHBIX CBESCﬁ (MGTO[[ BAJICHTHBIX CB?[?;Cﬁ, METOA BAaAJICHTHBIX CXEM, MCTOJ
JIOKQJIM30BAHHBIX JJICKTPOHHBIX Iap) — MNPUOIMKEHHBIH KBAaHTOBOXHMHYCCKHH PACUETHBIN

METOJ/I, OCHOBAHHBI Ha MpPEACTaBICHUU O TOM, UYTO KaxzJas Mapa aTOMOB B MOJIEKYJIe
yAEpPKUBAETCS BMECTE IIPH MOMOIIY OJHOM MJIM HECKOIBKUX OOIIUX 3JIEKTPOHHBIX Map.

15. MouiekyJsipHble B3aUMO/IelicTBHE M UX IPUPO/A.

MeXMoneKyIsipHOe B3aUMOJICHCTBUE, B3aUMOICHCTBHE MEXIY SJEKTPHUUYECKH HEUTpalIbHBIMU
MOJICKYJIaMH WJIM aTOMaMH; OIPEACNIIeT CYIIECTBOBAHHE KHUIAKOCTEH M MOJIEKYJISIPHBIX
KPUCTAJUIOB, OTJIMYUE pEaJbHBIX Ta30B OT HACAIBHBIX M IIPOSIBISETCS B Pa3HOOOpPa3HBIX
(UBUYECKUX SIBJICHUSX.

16. CoBpeMeHHOE coJiepKaHue MOHATHSI KOMILIEKCHbIE COeIUHEeHUs
KoMruiekCHpIME Ha3bIBAIOTCSI TAKUE COCIMHEHMS, B y3J1aX KPUCTAIUTMYECKUX PEHIETOK KOTOPBIX
HaxXOoJATCSI KOMIUIEKCHBIE HOHBI, YCTOMYMBBIE KAaK B TBEPJIOM COCTOSIHUM, TaK U B pacTBOpax.

17. Knaccudukauus u Homenkaarypa KC.

[To 3apsamy komIekca (KOMILIEKCHOTO MOHA) 3T COSTUHEHUS

ITo Buay nuranaoB

[To mpuHaANEKHOCTH K OIpeNelIeHHOMY Kiaccy COeIWHEHHUH (M0 cOCTaBy BHEUIHEH
cdepsbl)

18. Bopopon. O0masi xapakrepucrtuka. Ocobennoctn mnoJoxenuss B IICI,
peaKIun ¢ KUCJIOPOI0M, IrAJIOTeHAMH, METALJIAMH, OKCUIAMMH.

Bogopon — nerkuii OecuiBeTHBIN ra3, He UMeeT HU 3alaxa HH BKyca. ['a3000pa3Hblii BOJOPOT
00J1a1aeT PSIOM YHUKAITBHBIX CBOMCTB.

19. Boaa xak BaxkHellee coefUHEHUE BOAOPOAA, ce PU3MYecCKHe U XUMHUYECKHUe

CBOMCTBA. AKBAKOMILIEKCHI H KPHUCTALIOTHAPATHI. JHCTHIIJIMPOBAHHASL M allUPOTreHHAasi
BO/1a, UX NOJIy4YeHUe U IpMMeHeHue B apmanuu.
Bona — Baxxneiee coequHeHne, He00X0IMMOE JJIsI HOPMAJIBHOU KU3HEIEATeTLHOCTH YeJIOBEKa.
Monekyna BOJIbI COCTOMT M3 BOJOPOAA M KUCIOPOJA, OJHAKO 3TO JAJEKO HE BECh KOMIUIEKC
XUMUYECKUX DSJIEMEHTOB, KOTOPBIE MPHUCYTCTBYIOT B JKHUIKOCTH. VX mepedeHb 3HAYUTEIHHO
0OJIbIIIEe U BCE OHU TaK WM WHAYE BIUSIOT HA OPTaHU3M.

20. OOmas xapakTepuCTHKA $-3JIEMEHTOB.
S-DNEMEHTHl OTJIMYAIOTCS TEM, YTO B HEBO30YXKICHHOM COCTOSHMM HauOoliee BHEIIHUE
AJIEKTPOHBI UX aTOMOB HaXOAMUTCS Ha s-opOuTanu. Vckirodas BOJOPOA U TeIHi, 3TH SJIEKTPOHBI
IpU XUMUYECKHX PEAKIHUAX OYEHb JIETKO OTIICIUIAIOTCS; MPU 3TOM aTOM IIpeBpallaercs B
MMOI0KUTETBHBIN HOH.

21.  O0mas xapakTepucTHKa d-3JIleMeHTOB
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K d-snemeHTaM OTHOCST T€ 3JIEMEHTHI, aTOMbI KOTOPBIX COJIEPKaT BAJICHTHBIE AEKTPOHBI Ha (N —
1)d ns-ypoBusx u cocraBmsitor nobounsie (IIIB-VIIB, IB, [IB) moarpymmsl, 3aHuMas
MIPOMEKYTOYHOE TTOJIOKEHUE MEXTY TUTHIHBIME S-MeTaiuiaMu (1A, ITA) u p-anemeHTamu.

22.  Daemenrsl lll rpynmer.
Tpetbs rpynma coctout u3 AByX noarpymir: rpymnmna IIIb u rpynma Illa. I'pynma Illa cocrout u3
CKaHJUs, UTTPHS U JIAHTAHA, KOTOPBIH OOBIYHO PAacCMATPUBACTCS BMECTE C JAHTAHOWJIAMH, U
akTuHUs BMecte aktuHomaamu. ['pynma IIIb cocrouT u3 Gopa, antoMHuHUS, TaJIUs, UHIUAA U
TaJUTHSL.

23. Oomas xapakrepucTuka VI rpynmsl.
B VIA-rpynny Bxoaat HemeTaisl kucinopog O, cepa S, cenen Se u tresutyp Te. Ha BHemHeMm cioe
aTOMOB 3THX 3JIEMEHTOB IO O 3JEKTPOHOB. DJIEKTPOHHAs KOH(PUIYypalus BHEIIHETO YpPOBHS
ns2np4. s moctpoeHus 8-3IIEKTPOHHOH OOOJOYKM B PEAKIUAX ATOMBI MPHUCOSIUHSIOT 2
3JIEKTPOHA, B PE3YyJIbTAaTEe CTEIIEHb OKUCIICHUS CTAHOBUTCA PaBHOU —2.

24.  Oo0mas xapaktepuctuka VIl rpynmnsi.
OnemenTsl, Bxoasmue B VII rpynmy Ilepuogunueckoit cucremsl 3nementoB [[.M. Menneneesa,

JeNATcs Ha JBE€ MOATPYIIIbI — TJIaBHYIO (HOJArpYyNIy TrajioreHoB) U NOOOUYHYIO (IIOArpYIILY
Maprasiia).

25. CoennHeHus1 Mapramia
CoenuHeHHUs MapraHiia B CTENEHU OKUCIIEHUS — CHJIbHBIE OKHMCIMTENIM, TaK KaK cojepiKar

Maprasel] B BbICIIEH cTeneHu okucieHusd. Cpeau NepMaHraHaToB HauOojee H3BECTEH
IepMaHraHatr Kajus , KOTOpbIi B ObITY Ha3bIBalOT MAPTaHI[OBKOM.

26.  Oo6mas xapaktepuctuka VIl rpynmnsl.

Bce anemenTsI rpynisl 8 copepikat 8 3JeKTPOHOB Ha CBOMX BaJICHTHBIX 000J10UKax. J[Ba aeMeHTa
TPYIIIBI — PYTEHUH U OCMUN — OTHOCSITCSI K CEMEUCTBY IIJIATUHOBBIX METAJUIOB.

27. Boxopon nepoxcua (Hz O3 )

[Tepexucs Bomopoaa (rnepoxcun Bogopoaa), H202 — mpocreiiimumii npeacTaBuTeNb NepOKCUI0B.
becrBeTHass XKHIKOCTh C «METANIMYECKUM» BKYCOM, HEOTPAaHHYEHHO pacTBOpHMas B BOJE,
cnupte 1 3pupe. KoHleHTprpoBaHHbIE BOJAHbBIE PAaCTBOPHI B3pbIBOONAacHKI. Ilepokcuy Bogopoaa
SBIISICTCS XOPOIIUM PAaCTBOPHUTEIIEM.

28. Cepa. O0mas xapakrepuctuka. CBoiicTBa cepbl.

Cepa nmpencrasiseT co00il XpynKkoe TBep0e BEeIecTBO Oe3 3amaxa, BKyca 1 Bkyca. Cepa mioxoi
MPOBOJAHMK TETJIa U 3JIEKTPUUECTBA.

29. I'anorens!

["anorenpl — XxuMHUYECKUE 31€MEHTHI 1 7-11 Tpyninbl epHoANUecKON TaOINIbl XUMUYECKUX
anemeHToB . M. MenneneeBa. PearnpyroT mouTd cO BCEMM NPOCTBHIMHU BELIECTBAMM, KpPOME
HEKOTOPBIX HEMETAJUIOB.

30. ®u3uyeckne 1 XUMHYECKHE CBOHCTBA 0J1arOpOIHBIX ra30B.

Bce Onaropognbple Tra3pl COCTOST M3 OJHOATOMHBIX MOJIEKYJ, MEXAY KOTOPBIMHU
CYLIECTBYET cllaboe MEXMOJIEKYIISIpHOE B3auMozelcTBUe. biaropoHbie ra3sl He UMEIOT I[BETA,
BKYyCa M 3a1axa, XapakTepHU3yIOTCsl HU3KUMU TeMIIepaTypamMu IUIaBJICHUS U KUTIEHHUS.
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