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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

Ienbro 0CBOCHMS TUCIMILIMHBI «XUMUS» SBISIOTCS:

— (popMHpOBaHUE HABBIKOB COBPEMEHHOT'O XMMHUYECKOT'O MBILJICHMUS;

— (QopMmupoBaHHE HABBIKOB HCIIONB30BAHUS XUMHUYECKHUX 3HAHMM W YMEHHUH B
IIPAKTUYECKON ACSITEIbHOCTH;

— BOCIIUTaHHUE Y CTYJACHTOB XUMUYECKOH KYJIbTYpHhl, KOTOpasi BKJIIOYAeT B ce0s1 BEIPAOOTKY
IpPEACTaBICHUNH O POJIM M MECTe XMMUU B COBPEMEHHOM MHUpE, MOTPEOHOCTh KPUTHUYECKU
OCMBICIIMBATD U MCIIOJIb30BATh JUIS MOTIOJIHEHHS CBOMX 3HAHUN aHATMTHYECKYIO0 HHPOPMALIUIO;

— (opMupoBaHHE €CTECTBEHHOHAYYHbIX IPEICTABICHUNH O BEIIECTBAX M XMMHUYECKHX
npolieccax B IpUPOJIE, TEXHUKE, TPOU3BOICTBE MATEPUAIOB  000PYIOBAHUS IJIsl SHEPTETHKH.

3agauu QUCLMILIMHBL

— OCBOCHHE TEOPETUYECKHX TIPEACTABICHUH, COCTABIAIOMMX (YHIAMEHT BCeX
XMMHUYECKMX 3HAHUH U CBOMCTB 3J€MEHTOB M OOPAa30BaHHBIMU HMH IPOCTBIX M CIIOKHBIX
OpraHWYECKUX U HEOPraHUYECKUX BEUIECTB;

— HW3Y4YCHHE MEXaHU3Ma IIPOLIECCOB M YCJIOBHWM MX IPOBEIEHUS B IPUPOJE U Ha
IPOU3BOJACTBE  (OCHOBBI ~ XHMMHYECKOW  TEpPMOJAMHAMUKHM,  KUHETUKH,  paBHOBECHS,
AIIEKTPOXUMHUYECKHUE TPOLIECCHI);

— OCYILECTBJIEHUE HEOOXOAUMBIX PacueTOB, CBS3aHHBIX C IIPUTOTOBIEHUEM PacTBOPOB U
AHAJIM30M BEILECTB;

— MPOBEACHUE aHAJIN3a MATEPUAIIOB U TEXHUYECKHUX CPEICTB.

2. MecTto qucuuminnsbl B crpykrype OOII cnenuaanrera

JucnuiuimHa «XUMEs» OTHOCHTCS K 0a30Boi uacTH (5.1) OCHOBHOM 0Opa3oBaTeIbHOMN
porpaMMsbl OakajgaBpHara.

JucnummimHa «XUMUS» B3aUMOCBSI3aHA JIOTHYECKH M COJCPKATEITHLHO-METOAMYECKUA CO
CIEeIYIOIUMHU JUCHHUILTHHAME U nipakTukamu OOIT:

B 6azoeoit vacmu yuxna (B.1.1):

- MaTtemaruka,;

- TexHOJOTUST KOHCTPYKITMOHHBIX MAaTEPHUAJIOB.

B sapuamusnoii wacmu yuxna (b.1.2):

- MarepunanoBeneHue;

3. Ilepeuens naanupyemulx pe3yibmanoe 00yuenus no oucyuniune (MooyJio),

COOMHeECeHHble C NIAHUPYEMBIMU Pe3YTbIMaAmamu 0C60eHUsA 00pa306ameabHoll RPOZPAMMbL.

B pesymbraTe OCBOGHHS MOUCHUIUIMHBI (MOAYNSI) y OOydaromuxcs (QOpMUPYIOTCS
CJIETYFOIIIHE KOMITETEHITUH U JIOJDKHBI OBITh IOCTUTHYTHI CIEAYIONINE PEe3yIbTaThl 00YUEHUS KaK
sTan GOPMHUPOBAHUS COOTBETCTBYIOIINX KOMITETEHITHIA:

B pesyabTare

OCBOCHHS
Kon o0pa3oBaTe/bHOM IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTCeHIIUH NPOrpamMMmsbl o0y4eHHUsI O AUCHMILINHE
00y4aoIIHICA 10JIKEeH
obsazarTh

3HATh:
® CTPOCHHE BEIIECTB Ha OCHOBE
NEPUOINIECKOT0 3aKOHA U ITPUPOJIBI
XUMHYECKON CBS3U
e BIHSHHME CTPOCHUS BEILECTBA HA
¢busnveckre, XMuMHUECKUE,
MEXaHUYECKUE, TEXHOJIOTUYECKUE U Jp.

CITOCOOHOCTBIO HA
Hay4HOU OCHOBE
OpraHu30BaTh CBOU
TPy, CAMOCTOSITEIIEHO
OLICHUBATbH PE3YIbTATHI
CBOCH JIEITENbHOCTH,

OIIK-5




CBOMCTBA MaTepUajIOB

® B3aUMOJICHCTBUS BEUIECTB,
MaTeMaTHYeCKOE OMMCAHUE KHHETHUKU U
TEPMOJIMHAMUKYA XUMUYECKUX,
AIEKTPOXUMUYECKUX MPOIIECCOB,
(ha30BbIX paBHOBECHI

Ymers:

e  BBINOJIHATH pacyeThl MO
TEPMOJIMHAMUKE U KUHETHKE
XUMHUYECKUX U 3JICKTPOXUMHUYECKUX
IIPOLIECCOB

e [IpoBOOMTH XMMUYECKUN aHATIU3
COCTaBa BEUIECTB

BJIA/I€Th:

e Hassikamu paOoThl ¢ 1aOOpaTOPHBIMU
M3MEPUTEIILHBIMU TTPUOOpamMu;

®  BBIMIOJIHEHUSI OCHOBHBIX XUMUYECKUX U
(U3UKO-XUMHUYECKUX OTEPALIUN.

CIIOCOOHOCTBIO OCBOUTH

OCHOBHBIC METO/IbI
3alIHUTHI
IPOM3BOJICTBEHHOTO

OIIK-8 MepPCOHAIA U HACEJICHHUS
oT BO3MOYHBIX
IIOCJICICTBUM  aBapHii,
KatacTpo(d, CTHXUIHBIX
OeCTBUM.

3HATh:
e 1mpaBuia 0e30MmacHoO paboThI B
XUMHUYECKHX JTA00paTOPHSIX;
YmMmers:
® [POBOJUTH pacueTbl KOHIEHTPAINH
pPacTBOPOB PA3IMYHBIX COCTUHEHUM;
e  OmNpenenTh HATNPaBIEHHOCTh
XUMHYECKHUX TPOIIECCOB;

BJIaJIeTh:
e MeToJaMHu paboTHI € TAOOPATOPHBIMU
npubdopamu.

4. CTpyKTYypa " coiepKaHue TUCUUILIHHBI.
OO11ast TPYA0EMKOCTh AUCIIUIUTHHBI COCTaBIIsAET 3 3aueTHbIe eauHuIlbl (108 akageMuyecknx
yaca) (13 HUX 54 4acoB — CaMOCTOsITENIbHAsI paboTa CTYICHTOB).

BBeaenue

XHUMHS KaK 4acThb €CTECTBO3HAHMUSA — HAayKa O BEIECTBAX U UX IPEBpaICHUSAX. Buisl
XUMHUUYECKHX peakiuil. CBsA3b XUMUU C APYrUMH HayKamu. 3HaUY€HUE XMUMHUU B (OPMHUPOBAHUU
MBIIICHHS B U3YYE€HUH ITPUPOJIBI U PA3BUTUH TEXHUKU. XUMUS U TPOOJIEMBI SKOJIOTHH.

JI-1, BBenenwe, ri. |; JI-2, BBeieHue

Pa3nes 1. OcHOBBI CTpOCHHSI BelecTBa

1.1. Crpoenne atoma. Ilepnoanyeckuii 3axon u cucrema /.. Menaeneena.

DNEKTPOHHOE CTPOEHUE aToMa M CHUCTEMATHKAa XWMHUYECKUX 3JIEMEHTOB. KBaHTOBO-
MCXaHHUYCCKaA TCOPUA CTPOCHHA aTOMa. KsanToBrie umcna. HpaBI/ma OIMHMCAaHUA SJICKTPOHHOI'O

CTPOCHUSA MHOT'O3JICKTPOHHLIX aTOMOB.

Ilepuoanueckuii 3akOH M Iepuomuyeckas cucrema sieMmeHToB JI.M. Menpaeneesa.
Meramibel ¥ HEMeTauTbl, U3MEHEHHE CBOMCTB AJIEMEHTOB (PHEPTMU HWOHHM3AIlUU, CPOJICTBA K
AJIEKTPOHY U 3JIEKTPOOTPHUIATEIBHOCTH) B COOTBETCTBUM C JIEKTPOHHOM CTPYKTYpPOW aTOMOB.
OKHUCINTEIIFHO-BOCTAHOBUTEILHEIC CBOMCTBA METAINIOB U HEMETAIJIOB.

JI-1, ra. I, 1, 1 J1-2, ton. 1
1.2. XuMnueckas cBf3b




OcHoBHbI€ TuUIlbI CBsI3U. KoBasieHTHAs CBsI3b. DHEPrus U JyIMHA CBsi3U. KpaTHOCTH CBSI3H.
[TomstpHOCT ¥ TONIAPU3YEMOCTh CBSI3H., | HOpuAM3aIys aTOMHBIX opOuTaneil. KparHocTs cBsizw,
6 U 7m-cBs3U. JIOHOPHO-aKIENTOPHBIA W OOMEHHBI MEXaHHM3MBI OOpa30BaHUs KOBAJCHTHOMN
cBs3u. Monnas cBsizb. CTpoeHHE U CBOMCTBA MPOCTEUIIINX MOJIEKYII.

MexmonexynspHoe B3aumozeiicteue. Cuibl Ban-nep-Baanbca. Bonopoanast cBsi3b.

XuMHUecKasi CBSI3b B MeTaulax. 30HHAs TEOpUs METAUIMYecKoi cBsA3U. lIpoBogHUKH,
MOJIYIPOBOIHUKH, JUJIEKTPUKH.

JI-1, . IV, V, XVIII; JI-2, oo 1]

Pa3nen 2. BzaumoneiicTBue BelecTn

2.1. DjieMeHTbl XUMHYECKOH TePMOIUHAMUKH

TemutoBoit 3 ekt xummuueckoit peakuun. 3akoH ['ecca. [TousiTue 00 YHTpONHH. DHEPTHS
['ub6ca (kpurepuii CcaMONpPOU3BOJIBHOIO MPOTEKAHHUS XHUMHUYECKOW peakuuu). OCHOBHbBIE
(baxTopsl, ONpeAeAIONINe HallpaBlieHUe PEaKInii, TeMIIepaTypa PaBHOBECHS.

JI-1, rn. VI, §6.1; JI-2, t. V

2.2. XumMnyeckass KHHeTHKa. XMMHYecKoe paBHOBecHe

CKopoCTh XMMHMYECKOM peakuuu. ['OMOreHHbIE M TeTEpPOre€HHbIE CHUCTEMBI. 3aKOH
JIeicTBUSL Macc. ODHEprusi akTUBALMU. XHUMHUYECKOE pPaBHOBECHE, KOHCTAHTa pPaBHOBECHS.
OOpatumbie 1 HeOOpaTUMBbIe peakiuu, xuMudeckoe paBHoBecue. [Ipunnumn Jle-1llarense.

KaranusaTtopsl, cBOWCTBa U MEXaHU3M JAEHUCTBUA. [ OMOI€HHBIN M reTepOreHHbIN KaTaaus.
Konebarenbubie peakuuu benoycosa-KaboTunckoro.

®da3oBble paBHOBECUSA. TepPMUYECKUIN aHAIM3.

JI-1, rn. VI, §6.2; JI-2, rn. VI, VII

2.3. PacTBOpHBI

Knaccudukanus pactBopoB. Momnekynspubie pacTBOpbl. CrnocoObl  BbIpaXEHHS
KOHLIEHTPALlUU pacTBOPOB.

OcoOeHHOCTH BOJBI KaK PAacTBOPUTENS. DJIEKTPOIUTHUYECKAs AMCCOLMALUSA B BOJHBIX
pactBopax. CuibpHble W CiaOble AJIEKTPOJUTHI. AKTHUBHOCTHh U KOI(DPHUIMEHT aKTUBHOCTH.
KoHcTanTa M cremeHp aucconuanuy ciaaboro ayeKTposiuTa. 3akoH pazdaBieHust OcTBasibaa.
HNonnoe mnpoussBenaeHue Boabl. Bomopoanslii mnokazarens. lIponsBeneHue pacTBOpUMOCTH
MaJjopacTBOPUMBIX BEILIECTB.

JI-1, r. VI, VI JI-2, ton. VI, cp. 204-243

2.4. lucnepcHbIe CHCTEMBbI

Knaccupukanus  aucnepcHbix  cucteMm. [lomyueHune  KOJUIOMIOHBIX — PacTBOPOB.
[ToBepxHOCTHBIE sIBIEHUA: ancopOuus, aare3us. IloHATHE O NOBEPXHOCTHO-aKTUBHBIX
BeniectBax (ITAB) m moBepxHocTHO-uHakTUBHBIX BeuiectBax (IIMB). Ctpoenue kosnoumgHON
YaCTULBI U MUUEIUIBL. Y CTONYMBOCTH KOJUIOMIHBIX CHCTEM, ONTHUYECKHE M DIIEKTPUUYECKHE
cBoiicTBa. MeToapl MOJyuyeHHUs, OYUCTKHU, pa3pylIeHUs KOJUIOMJHBIX cucreM. KosnougHbie
pacTBOpPHI B IPUPOAE U TEXHUKE (UyT'yH, CTallb, MACThl, JAKOKPACOUHbIE MaTepUalIbl: TPYHTOBKH,
IITIAKJIEBKHU, KPACKH).

JI-1, rn. X; JI-2, ron. VI, cTp. 243-251

2.5. DJIEKTPOXUMHYECKHE MPOIECChI

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI U HAIIPaBJIEHHUE X NpoTekaHus. CTeneHb
OKHCJICHHUS.

[TonsstTue 00 DSIEKTPOAHBIX TMOTEHLUHANAX M MEXaHW3M UX BO3HUKHOBEHHS.
lNansBannveckue 3mmemMeHThl. CTaHAApPTHBIE ANEKTPOAHBIE MOTEHIMAIBL. BOTOPOAHBIN AJIEKTPOL
cpaBHeHMs. YpaBHeHue Hepncra. IloTeHumansl MeTaNIM4eCKUX, Ta30BbIX U OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX JJIEKTPOJAOB. TepMOIMHAMMKA 3JIEKTpOAHBIX mnpoueccoB. IJIC u eé
n3Mepenue. Buapl ralbBaHUYECKUX U TOILTMBHBIX 3JIEMEHTOB.

OJIEKTPOAHBIM TpOLECC MOJ TOKOM. SIBIeHHWE mepeHanpshDKeHus. OJIEKTPOJIn3 Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN TpOLIECC. DJIEKTPOJIN3 PACIIIAaBOB U BOJHBIX PacTBOPOB
coneil. 3akonbl @apazes. Boixod mo Toky.

["anbBaHMYECKHE METO/Ibl HAHECEHUS METAJUTMYECKUX MOKPBITUH.



JI-1, ra. IX; JI-2, . IX

2.6. Koppo3usi 1 3a111uTa MeTAJJIOB U CIUIABOB

OcHoBHbIE BUIbI KOPPO3UHU U KOPPO3HOHHBIX OpakeHU. ['a3oBast kopposusa. Mexanusm
INEKTPOXUMHUYECKON KOppo3uu, paboTa MHUKporajibBaHomap. MeTopl 3alUThl OT KOPPO3HH.
JlerupoBaHue, 3alIMTHBIC TIOKPBHITUS (OKCHAMPOBAaHUE, BOpOHEHHE, (QocdaTupoBanue),
ANEeKTpOXUMHYECKas 3auTa. UHruOuTOphl KOPPO3UU.

JI-1, tn. XV, VI, XIX; JI-2, to. IX.

Pa3zgen 3. XumMusi MeTajLlioB

3.1. MeToab! MOJIy4YeHHs MEeTAJJIOB U3 PYA

[Iupo-, rTUAPO- W  DBIEKTPOMETALUIYPrus. OJNEKTPOJUTUYECKOE IIOIYyYEHUE U
paduHEpOBaHNE METAJUIOB. 30HHAS TJIABKA.

3.2. Tlosio:keHNe B MepHOAUYECKONl cucTeMe, o0mme (u3nveckue M XUMHUYECKHE
CBOICTBA METAJVIOB

3aBUCUMOCTh CBOMCTB METAJUIOB OT HX IOJIOXKEHUS B MEPUOJUYECKON CHUCTEME
.M. MenneneeBa. Kpuctamumiyeckoe CTPOEHHE METAUIOB M CILIaBOB. DuU3nYeCKHe CBOMCTBA.
Oo6mme xumuyeckue cBoicTBa. Xumusi d-metayuioB. O030p XMMHM METAJUIOB 10 TPYIIaM H
nepuoaaM MEepUOJUYECKON CUCTEMbI (MEIb, LIMHK, aJIOMUHUH, OJIOBO, CBUHEL, THUTAaH, XPOM,
MapraHel, >ejie30, KOOambT, HHKeNb). XHUMHUYECKHH COCTaB M CTPYKTypa CILIABOB.
Tepmuueckuil aHanu3, JMarpaMMbl COCTOSIHHSI CILIABOB.

3.3. KomiuiekcHbIe coequHeHus d-MmeTaios.

CrpoeHne KOMIUIEKCHBIX coenuHeHuil. KomiekcooOpazoBarenu, JMUraiabl, 3apsji |
KOOPJAMHALIMOHHOE YMCJIO KOMIUIEKCOB. Jluccouuanus KOMIUIEKCHBIX coeanHeHuil. KoHcTaHTa
HECTOMKOCTH KoMIulekca. OOpa3oBaHHME KOMIUIEKCHBIX COEAMHEHHUH C MO3ULIUU METoJa
BAJICHTHBIX CBSI3€U. TUITBI XUMHUYECKOU CBSI3U B KOMIUIEKCHBIX COEIMHEHUSX.

JI-1, . X1, H1 ctp. 71-76; JI-2, T X, X1, XII.

5. Oopa3oBaTe/IbHbIC TEXHOJIOTHHU

Metoauka mpenoaaBaHus AUCHMIUIMHBI «XHUMHS» U peaau3alus KOMIIETEHTHOCTHOI'O
NOIXO0Ja B M3JIOKEHWUM U BOCIPUATUM MaTepuayla IpelyCcMaTpuBaeT HCIOJIb30BaHUE
CIIEYIOIINUX AaKTUBHBIX M MHTEPAKTUBHBIX (POPM IMPOBENEHUS TI'PYNIOBBIX, MHIUBUIYaJIbHBIX,
ayJIUTOPHBIX U BHEAYAUTOPHBIX 3aHITHMN:

- YTEHHE JIEKIIM ¢ HCNOJb30BAaHUEM HWHTEPAKTUBHBIX CPEICTB  HArIsAHOCTH
(mpe3eHTaluu, BUACO(MUIBMBI C IEMOHCTPALIMEH XUMUUYECKOTO IKCIIEPUMEHTA);

- BBINIOJIHEHUE CTYJEHTaMM WHJMBUIYaJbHBIX CaMOCTOSITEIBHBIX paboT u padoT
71a00paTOPHOTO NMPAKTHUKYMa;

- IPOBE/ICHNE HWHTEPAKTUBHBIX 3aHATHUA [0 TMpolelype MOJATOTOBKM K WHTEPHET-
TECTUPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru.

6. OueHoYHbIe CPeICTBA /ISl TEKYLEro KOHTPOJIS YCIeBAeMOCTH, POMeKYTOYHOM
aTrecTallid MO0 HMTOraM OCBOCHHMS NUCHHUILVIMHBI M Y4eOHO-MeToAuM4YecKkoe odecneyeHHe
CaMOCTOSITe/ILHOH pabdoThI CTY/IEHTOB.

6.1.1. TlepeueHr KOMIIETEHIMIA C YKa3aHUEM 3TaroB MX (OPMHUPOBAHUS B IPOIECCE OCBOCHUS

00pa3oBaTeNbHOI MPOrpaMMBl.

B pesynmbrare oOCBOGHMS AWCHUIUIMHBI (MOAYJs) (OPMHUPYIOTCS — CIEIYIONINE
KOMIIETEHITHH:

Kon B pe3yabTare ocBOeHUs 00pa30BaTEILHON NPOrpaMMbl 00y4a0IIHICA
KOMIEeTEeHIHH JA0JI2KeH 00,1a1aTh
OIIK-5 CITOCOOHOCTBIO Ha HAYYHOU OCHOBE OPraHU30BaTh CBOU TPY/I,
CaMOCTOATCIIbBHO OLICHUBATDH PC3YJIbTAThI cBOeH JACATCIIBHOCTH,




OIIK-8 CIIOCOOHOCTBIO OCBOUTH OCHOBHBIE METO/IbI 3aIIUTHI POU3BOICTBEHHOTO
IepCOHAJIa U HAaCEJICHUSI OT BO3MOJXKHBIX MOCIICACTBHI aBapui, kKaTacTpod,
CTUXUUHBIX OEICTBUIA.

B mpormecce ocBoeHnsi 00pa3oBaTeNbHON MPOTrpaMMBbl AaHHBIE KOMIIETEHIIMU (OPMHUPYIOTCS B
X0JIC OCBOCHHUSI OOYYAIOUIMMHKCS TUCIMILINHBI, JJaAOOPaTOPHOrO MPAaKTHKyMa B COOTBETCTBUHU C
y4eOHBIM TJIAHOM u KaJICH/IapHBIM rpaduxom y4eOHOTO mporiecca.



OIIK-5 - crtocOOHOCTHIO HA HAYYHOW OCHOBE OPTaHU30BaTh CBOM TPYII, CAMOCTOSITENILHO OIEHUBAThH PE3YJIbTAaThl CBOCH JEATETbHOCTH;
OIIK-8 - crioCOOHOCTBIO OCBOMTH OCHOBHBIC METO/IbI 3aIIMTHI IIPOM3BOJICTBEHHOTO MIEPCOHAJIA M HACEIICHHUS OT BO3MOYKHBIX TOCIICICTBUN aBapHid,
KaTacTpod, CTHXUHHBIX OeICTBUN

IToka3artean

Kpurepum oneHuBaHus

2

3

4

5

3HATh: CTPOCHHE
BEIISCTBA,
B3aNMOJICHCTBHE BEIISCTB

Oby4aromuiics
JEMOHCTPUPYET MOITHOE
OTCYTCTBHE HJIN
HEI0CTaTOYHOE
COOTBETCTBUE CIIEAYIOIIUX
3HaHU: O CTPOCHUNU
BEIIECTB U UX

OO0yJaromuiicss JeMOHCTPUPYET

HEIOJIHOE COOTBETCTBHE
CIEAYIOLIUX 3HAHUHU: O
CTPOEHUHM BEIIECTB U UX

B3aumojeicTBuu. [Jonyckarorcs

3HAYNUTEIbHBIE OIIMOKH,
MPOSIBIISICTCS HEIOCTATOYHOCTh

OO6yuaromuiics
JEMOHCTPHUPYET YaCTUUHOE
COOTBETCTBHE CIIEIYIOIINX
3HaHUI: O CTPOCHUHU BEILECTB
1 UX B3aUMOJICUCTBUH,
MaTeMaTUYeCKOM ONHCaHUEe
KMHETUKH U TEPMOJUHAMHKH

OO0yJaromuiicss JeMOHCTPUPYET
MIOJTHOE COOTBETCTBHE CIICAYIOIINX
3HAaHUH: O CTPOCHUH BEIIECTB U X
B3aUMOJICHCTBUH.

B3aMMO/ICHCTBUU 3HAHUU 110 PALY TEM, XUMHUYECKUX,
00yYaIOIIUICS UCITBITHIBACT AIEKTPOXUMUYECKUX
3HAUYUTEIIBHBIC 3aTPYAHCHUS IIPOIIECCOB, (ha30BBIX
[IpY ONIEPUPOBAHUH 3HAHUSIMU paBHOBeCHIA
MIpU UX MIEPEHOCE HAa HOBBIC
CUCTEMBI.
YMeETh: OOy4aroIuiics He yMeeT OOyuaroiuiics neMoHcTpupyer | OOyuaromuics OO0yuaromuics 1eEMOHCTPUPYET

IIpoBoanTh pacyeTsl 11O
TEPMOANHAMUKE U KUHETHKE
XUMHUYECKUX H
IEKTPOXUMHUUECKUX
IIPOLIECCOB

WA B HEJJOCTATOYHON
CTETIEHH YMEET BBIMOJIHSATh
pacyeTsl 1Mo
TEPMOAVHAMUKE U
KHHETHKE XUMUYCCKUX
MPOLIECCOB

HEIOJIHOE COOTBETCTBUE
CIIEYFOIINX YMEHUN:

BBIITOJIHATE paCyY€ThI 110 OLICHKE

CKOPOCTH PEAKIHH, TEIJIOBOTO
a¢dekra peakiun, BHIX0/1a
BEIIECTB I10 TOKY,
KOHIICGHTPAIH PACTBOPOB.
JlommyckaroTcs 3HaYUTENTbHbIC
OLIMOKH, MIPOSIBIISETCS
HEJOCTATOYHOCTh YMEHUH, pU

HX NEPCHOCC Ha HOBLIC YCJIOBHUA

3a/1ad.

J€MOHCTPHPYET YaCTUIHOE
COOTBETCTBHE CIEIYIOIINX
YMEHHUIA: BBITIOJHATH PAcUYeTh
TI0 OIIEHKE CKOPOCTH PEaKLHUH,
TerIoBoro dddekra peakum,
BBIXOJIa BEIIECTB IO TOKY,
KOHIICHTPAIMH PACTBOPOB.
YMeHust OCBOEHBI, HO
JOITyCKalOTCS
HEe3HAYUTEbHBIE OIUOKH,
HETOYHOCTH, 3aTPyIHEHHS
MIPH aHATTUTUYECKUX

MIOJTHOE COOTBETCTBHE CIICAYIOINX
YMEHUH:

MIPOBOJIUTH PACUYETHI 110
TEPMOJMHAMHUKE U KHHETHKE
XUMHAYECKHUX U
3NEKTPOXUMHUYECKHX MPOIIECCOB,
COCTaBy pacTBOPOB, BBIXOIY
HPOIYKTOB 110 TOKY




onepanusax, epeHoce yMeHun
Ha HOBBIE YCIIOBUS 33/1a4.

BJIA/I€Th:
Harikamu paGoThI ¢
nabopaTopHBIMU
U3MEPUTENHHBIMY TPUOOpaMHU,
BBITTOJTHEHHST OCHOBHBIX
XUMHUYECKHUX U (PU3UKO-
XUMHUUYECKHX OTeparImi

OOy4aromuiics He BIaeeT
WY B HETOCTATOYHOMI
CTCTICHHU BJIaJICCT HABBIKAMU
paboTHI C TA0OPaTOPHBIMHU
M3MEPHUTETHHBIMA
puOOpaMu, BBHITIOTHEHHS
OCHOBHBIX XUMUYECKUX U
(hM3UKO-XUMHYIECKHIX
onepauun

OO0y4aromuiicss 9acTHIHO
BJIaZICeT METOJaMU M HaBBIKAMH
paboThl ¢ 1abopaTOPHEIMU
N3MEPHUTEIILHBIMU TIPHOOPAMH,
BBITIOJTHEHHST OCHOBHBIX
XUMHYECKUX U (PU3UKO-
XMMHYECKUX OTepaluii, HO He
YMeEET JeJaTh BEIBOJIBI 10
pe3ysibTaTaM XUMHYECKOTO
IKCIIEPUMEHTA

OOy4aromuiicss 9acCTHIHO
BIIA/IEET METOAAMH U
METOAAaMHU 1 HaBBIKAMH
paboTHI ¢ TabOPaTOPHBIMHU
M3MEPUTEITEHBIMA
mpuOOpaMu, BHITOIHEHHS
OCHOBHBIX XUMUYECKHUX U
(HhU3UKO-XUMHUYIECKHAX
OIEpaLUi, HO JOIYCKAKTCS
HE3HAYNTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyTHEHHS
IIPY TIPOBEICHUH
AHATTMTUYECKUX OTIePALUsX.

OO0yyJaromuiicsi B TOJTHOM 00beMe
BJIAJICET METOJIaMH M HABBIKAMHU
paboTsl ¢ 1a6opaTOPHEIMU
N3MEPHUTEILHBIMH TIPHOOPAMH,
BBITIOJTHEHHST OCHOBHBIX
XUMHYECKHX U (PU3UKO-
XMMHYECKHX OTepaluii, ymeer
JIeTIaTh BBIBOJIBI IO pe3yNbTaTaM
XMMHYECKOT0 IKCIIEPUMEHTA




B mporuiecce o0yueHust HCTIONB3YIOTCS CIEAYIOIINE OIICHOYHBIE ()OPMBI CAMOCTOSATEIHHON
paboOThl  CTYNEHTOB, OIICHOYHBIE CpPEICTBA TEKYIIEro KOHTPOJIS  YCHEBAEMOCTH U
MIPOMEKYTOUHBIX aTTECTALINM:

1) KOHTPOJIbHBIE BOIPOCHI,

2) UHAUBUAYATbHBIC 3aaHUs,

3) MOATOTOBKA U 3allIUTa JA0OPATOPHBIX padoT.

Bce mepeuncinenHble oOleHOYHBIE (OPMBI TPEACTABICHBI B TMPAKTHKYME, KOTOPBIM
COTIPOBOXAACTCS Kaxkaas TiiaBa yueOHHMKa «XuMus» moj penakiuein MapteiHosoit T.B. (J1.2).
[To pe3ynbTaraM BBIIOJHCHUS WHIUBUIYaTbHBIX CaMOCTOSTEIBHBIX pabOT, MPOBEPSIEMBIX
npenojaBaTesieM, CTYJEHT HaOupaeT HEKOTOpYH0 CyMMy 0anoB, KOTopas SBISieTCS
cocTaBisrolIel ero peituara. Kpome 3Toit cymmbl 0a10B B peHTHHIE YIUTHIBACTCS BHITIOJTHEHUE
U 3ammuTa Bcex JabopaTopHbeix pabor. Ilo pesynbraramM pedTHHIa CTYIEHT MOXET OBITh
arrecTtoBaH. CTYJEHT MOXET OTKa3aThCs OT aTTECTALUM MO0 PEUTUHTY U CIATh SK3aMEH, €CIIU OH
CUMTaeT, YTO MOXKET MpPEeTEeHJO0BaTh Ha Ooyiee BBICOKYIO OIeHKY. OCHOBaHHMEM [JIsl TaKOTO
peuieHus: MOKEeT ObITh CAMOKOHTPOJIb 110 TECTaM, UMEIOIIUMCS B KaXKJI0M rjaBe MPaKkTUKyMa, K
KaKIOMY M3 KOTOPBIX J1aHa TabauIla MpaBUIbHBIX OTBETOB, 0Jaroaaps 4eMy CTYACHT MOXKET caM
ce0si OIEHHUTh. DTO TO3BOJSET CHATH (PAKTOP CYOBEKTHBHOCTH B OLCHKE 3HAaHUH, Kak CO
CTOPOHBI TpeIoiaBaTeisi, TaK U CO CTOPOHBI CTyAeHTa. Hibke mpUBOIUTCS OMH U3 BapUaHTOB
3aIaHUH 111 CAMOCTOSITEIIBHOTO PEIICHUS U TECT JJII CAMOKOHTPOJIS C OTBETAMHU.

Bapuanr 15

1. CocTaBbTe MaTeEMaTHYECKOE BHIPAKEHUE 3aKOHA JIEHCTBUS MaccC JUIsl CIEAYIOLIEro
mnpoiuecca: CU(K) + HNO3(p.p) - CU(NOg)z(p.p) + NO(F) + Hzo(m).

2. Kak u3meHuTcs ckopocTh xummuyeckot peakiuu: HoSry + Oy — SOxry + H2O(p,
ecnu: a) kKoHreHTpauuo O, yMEHbIIUTD B 3 pa3a; 0) Temneparypy mpoiiecca nmoBbicuTh Ha 40°C
(v=23)?

3. B kaKkyr CTOPOHY CMECTUTCSA PAaBHOBECHE XUMUYECKON PEaKIIUU:

CHy(r + H2Or) = CO(y + Hy(ry; AH < 0, eciiit @) CHU3HUTB TeMIIeparypy; 0) yMEHBIINTb
JaBJICHHE; B) BHECTH KaTallM3aToOp; I') YBEIHMUUThH KOHIIEHTpaluio Hy.
4. CocraBbTe BbIpa)KEHHE KOHCTAHThl XUMUYECKOTO0 paBHOBECHSI JUIs mpoliecca 3.

Tecm ons camokoHmpons

1. Kak u3MeHHUTCS CKOPOCTh XMMUYECKOl peakuuu A + 2B = AB), eciin KOHIEHTpAIHIO
BemiecTBa B yBenmnunts B 2 paza?

1) yBemuuurcs B 2 pasa;

2) yMEHBIIUTCS B 2 pa3a;

3) yBenuuutcs B 4 pasa.

2. Kak Ha3wIBaeTCs peakius, KOTopas UIeT Ha TpaHulle pasnena (as?

1) romoreHHas;

2) reTeporeHHas;

3) 9K30TepMHYECKasl.

3. Kak u3MeHHWTCS CKOpOCTh PEaKIWW TIPU TIOBBIIICHWH Temreparypsl Ha 20°, ecnm
TeMIIepaTypHblid KO3QPHUIHUEHT peakuu paBeH 37

1) yBenuuutcs B 3 pasa;

2) yMeHbBIIUTCS B 9 pas;

3) yBemuuuTcs B 9 pas.

4. B xakyto cTropony cmectutcs paBHoBecue peakiuu: 2CO ) + Oy = 2C0Oyry; —AH, ipu
a) MOBBIILICHUY J1aBJIeHUs, O) MOHMKEHUH TeMIIepaTypbl?

1) a)—,6) —;

2) a)«,0)«;

3) a)—,0) «.

5. CKOpOCTh peakIuu yBeIW4YuBaeTcs B 2-4 pa3a MpH TOBBIIMICHHH TEMIIEpaTypbl Ha
kaxasle 10° - aro:



1) 3aKkoH JCHCTBUS MacCC;

2) mnpunrw Jle-1larense;

3) mnpasuio Baut-I'odda.

6. CKOpOCTh peakIuy MPOIOPIIMOHAIbHA KOHIIEHTPAIIMH PEarupyrOIIUX BEIIECTB B
CTETICHH UX CTEXUOMETPHUYECKHUX KOAIPPHUIIUECHTOB — ITO:

1) 3akoH aeicTBHSA Mace;

2) Tlpasuio Baut-T'odda;

3) Ipunnwun Jle-IlaTense.

7. KoHCTaHTa CKOPOCTH XMMUYECKON PEaKUU HE 3aBUCHUT OT. ..

1) mpupomabI pearupyroIIuX BEIIECTB;

2) KOHIICHTPAIMH PEarHpPYOIINX BEIICCTB;

3) TemIeparypsi.

8. Ecnu Ha cuctemy, HaXOAAUIYIOCS B PaBHOBECHH, OKA3bIBACTCSl BHEIIIHEE BO3/ICHCTBYE,
TO PABHOBECHE CMEIACTCS B TAKOM HAllpaBJICHUH, KOTOPOE OCIIA0JIIeT BHELTHEE BO3ICHCTBUE —

1) 3akoH JeicTBHS Macc;

2) mnpunrw Jle-1larense;

3) mnpasuio Baut-I'odda.

9. CMmeleHre XMMHYECKOTO PaBHOBECHUS HE 3aBHCHUT OT:

1) KOHIICHTPAIIUK PEarupyIOIInX BEIICCTB;
2) IPHUCYTCTBUS KaTalIN3aTopa;
3) TEMITEPATYPHIL.

10. MexaHu3M JeHCTBUS KaTaIM3aTopa OObSICHISTCS ...

1) yBenuYCHHUEM JIOJIM AKTHBHBIX MOJICKYT,

2) yBEIUYCHHEM CKOPOCTH JBH)KCHHS MOJICKYIT,

3) TNOHWKEHUEM SHEPIMH aKTUBAIIMK PEAKIIUH 3a CYCT 00pPa30BaHUs MPOMEKYTOYHOTO
KOMIUIEKCa KaTaau3aTopa C pearupyroiuM BeIIeCTBOM.

Omeemvl kK mecmy
Ne Bonpoca | 1 2 3 4 5 6 7 8 9 10

Ne oTBeTa 3 2 3 1 3 1 2 2 2 3

DopMa NPOMEKYTOUYHON ATTECTALMM: IMCbMEHHBIN dK3aMEH 110 Kelicam

[IpomexxyTounast arrectanus oOydaromuxcs B (opMe »HK3aMeHa MPOBOJUTCS TI0
pe3ynbTaTaM BBIIIOJIHEHUS BCEeX BUAOB yueOHOW paboThl, MPEeIyCMOTPEHHBIX YUeOHBIM IIAaHOM
MO0 JUCHUIUIMHE «XHUMHS», TPH DTOM YUYUTHIBAIOTCS PE3YyIbTaThl TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH B TeueHHE cemecTpa. K MpoMeKyTOUHOM aTTecTalliu JOIMYCKalTCS TOJIBKO
CTYJICHTHI, BBITIOJIHUBIIIME BCE BUJIBI yU4€OHOUM paOOThI, MPEAyCMOTPEHHBIE paboyeil mporpaMMoin
M0 TUCHUIUINHE «XUMUSD).

1. Haznauenue: Mcnonb3yeTcs 17 NpoBeASHUs IPOMEKYTOYHON aTTeCTalluu 110
nucrunae "Xumus"

2. B Ouner BKIIFOYCHBI:

1) TecToBoe 3aganue U3 15 BOMPOCOB JJIsl MPOBEPKH TEOPETUUECKUX 3HAHUNA U
MMOHUMAaHUS PE3YIHTATOB MPOBEICHHBIX JTA0OPATOPHBIX OIBITOB.

2) keiic-3aa4a Ui MPOBEPKH YMEHHSI IPUMEHSTh TEOPETUUECKUE 3HAHUS;

3. KommuiekT sk3aMeHallMOHHBIX OueToB BKiItodaeT 30 OuiieToB (mpuiararorcs).
4. PernaMeHT 5k3aMeHa: - BpeMs Ha moAroToBKy OTBETOB - 10 60 MUH.

- Crtoco0 KOHTPOJIS: MUCHhbMEHHBIN OTBET.
5. llkana onennBanus. OIeHKa CTETIEHU JOCTHKEHUS 00YJIAIOIIUMUCS TUTAHUPYEMBIX
pe3ynbTaTOB OOYUEHHUSI IO JUCITUTIIIMHE TIPOBOUTCS MIPETIOIaBaTeNIeM, BEYIIUM 3aHATUS 110
JUCLUIUIMHE METOJIOM SKCIIEPTHOM OLEHKH. [10 nToram nmpoMe:KyTOYHOM aTTeCTALUU 10
JUCLUIIIIMHE BBICTABJISAETCS OLIEHKA «OTINYHOY, «XOPOILIOY, «YAOBIETBOPUTEIBHO» NN
«HEYJIOBJIETBOPUTENHHOY. [IpaBHIIbHBINA OTBET MO BOMPOCY TECTOBOTO 33/IaHUsI OLIEHUBACTCS
OJIHUM 0aJioM, pelieHne Keic-3a1auu MAThio OaiaMu.




Ouenka OTan4HO Xopomo | YnosinersoputensHo | HeygoBnerBopuTenbHO

Ha6pannsbie 19-20 15-18 10-14 Menee 10
0aJibl

Hwxe nan npumep keiic-Oumnera.

MMHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALINIA
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE BIOJI’KETHOE OFPA30OBATEJIbHOE YUYPEXIEHWE
BBICHIET'O OBPA3OBAHUA
«MOCKOBCKHM ITOJIUTEXHUYECKU YHUBEPCUTET»
Hamnpasnenue noarorosku: 23.05.01 «HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKHE
cpenctBay (ypOBEHb CIICIIUAIUTETA).
Kadenpa Xumbunorex
JucuuniamHa: «XuMus»
Ok3ameH, 1 cemectp, 2019/20 yu. rog

DK3AMEHAIIMOHHBIN BUJIET Ne 3
Bompoc 1. Enuanna koiauuecTBa BEIIecTBa —

1) MOJIEeKyJIa,
2) rpamwm,

3) 9KBHBAJICHT,
4) MOJTb.

Bonpoc 2 . KBanToBslie uncna, onuchiBaiue a) popmy opburanu, 0) HarnmpaBieHHe
AJICKTPOHHBIX 00JIAKOB B TIPOCTPAHCTBE:

1) a) I, 6) my;

2) ayn, 0)l;

3) a) m;, 6) m;

4) a)n, 6) my.

Bonpoc 3. B Monekyne Kakoro U3 BEIIECTB, Y HEHTPAIbHOTO aTOMa HUMEET MECTO sp? —
rudpuan3anms?

1) BCls;

2) C2H2;

3) BeCly;

4) H2SOa.

Bomnpoc 4. IIpu aGconroTHOM HyJe SHTpOIHs Beex Tel paBHa 0.

1) [ecca.

2) ITepBblii 3aKOH 3aKOH TEPMOANHAMUKH.

3) Bropoii 3ak0H TepMOAMHAMHUKH.

4) Tperuii 3aKOH TEPMOIUHAMUKHU.

Bompoc 5. Temnosoit a¢ppexr peakuun Cu® +Mg° =Mg?*+Cu® pasen 534 kJlx. Kakoe
KOJIMYECTBO TEIUIOTHI BBIJCIUTCS MPU BOCCTaHOBIEHUH 12,8 T Meau?

1) 1068 xJIx;

2) 10,68 xJIx;

3) 106,8 xJIx;

4) 213,6 x/Ix.

Bompoc 6. B xakyro ctopoHy cMecTHTCs paBHOBecHe B cucteme Hy+1,=2HI; -AH, nipu a)
MIOBBIIIIEHUH TEMIIepaTyphl, 0) TOHMKEHUN KoHIleHTparwn HI?

1) a) < 0)—;

2) a) < 0)¢«;

3) a)—> 0)—>;

4) a)<«— 0)o.




Bompoc 7. Kakue U3 nepeunciaeHHbIX peakliiii B paCTBOPAX 3JIEKTPOJIUTOB UIYT 10
KOoHIIa?

1) 3KOH+AI(OH)3=K3[Al(OH)¢];

2) HNO3;+NaOH=NaNOz;+H,0;

3) MgS+2HCI=H,S+MgCl;;

4) Bce BblIIIe IepeynCIIeHHEIE.

Bomnpoc 8. Kakas cpena u kakoBo 3HaueHnue pH B pactBope, cozepxaliemM 5.10"* moub/n
noHoB H™?

1) mienounas, pH=3, 30;

2) kucias, pH=4,70;

3) mienovnas, pH=4,70;

4) kucias, pH=3,30.

Bompoc 9. Cs3u pacrionoxeHsl B HOPSAKE YBETUUEHUSI UX JJIUHBI B CTPOKE —

1) H-O, H-S, H-Se;

2) H-S, H-O, H-Se;

3) H-O, H-Se, H-S;

4) H-Se, H-S, H-O.

Bomnpoc 10. KakoBa crenens okucieHus: kuciopoaa B HoO2? Uem MOXKET sSIBIATHCS
MIEPOKCHUJ] BOJOPOJIa B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUSIX ?

1) —2, BOCCTAaHOBUTEJb;

2) —1, OKHCIIMTENH U BOCCTAHOBUTEII;

3) —2, BOCCTAHOBHTEIb U OKHUCIUTEIb;

4) —1, BOCCTaHOBUTEIT.

Bompoc 11. CocTaBbTe ypaBHEHHUS, YKAXKHUTE POAYKTHI JICKTPOJIN3a PacTBOPA
Pb(NOg)zZ

1) H,, O,:

2) Pb, No, Oy;

3) Ho, Pb(OH)z,

4) Pb, Oz, HNO3.

Bomnpoc 12. CocraBbTe ypaBHEHUS, YKaXKUTE MPOTYKThI KOppo3uu koHTakTa Mg-Cu B
HEUTPAJIBHOU Cpefe:

1) Mg**, Hy;
2) Cu®*, Hy;

3)  Mg(CH);
4)  Cu(OH),.

Bomnpoc 13. B kakoii cTpoke 1moji IyHKTOM a) HaXOAUTCS METall, pacTBOPSIOLIEiics B
koHnenTpupoBanHoir HNOs, mox mynkrom 6) metart, pactBopstommuiicss B KOH? CocraBbre
YpaBHEHUsI PEaKIHH.

1) a) Au, 0)Cr;

2) a) Cr, 6) Au;

3) a) Cu, 0) Cr,

4) a) Cr, 6) Cu.

Bonpoc 14. B ypaBaennn nosrypeaknun MnO,+40H ... —>MnQO,4 +2H,0 xonmyectBo
OTJAHHBIX (MMPUHSTHIX ) MEKTPOHOB paBHO..., MNnO; sBisercs. ..

1) +3 €', BOCCTAHOBHTEIIEM;
2) —3€’, BOCCTAHOBUTEJIEM;
3) +2¢€°, OKUCIIUTETIEM,

4) —2¢’, BOCCTAaHOBUTEIIEM.

Bomopc15. KoopauHAIIMOHHOE YHCIIO U 3apsil HOHA—KOMILJIEKCOOOpa3oBaTes B
coeaunennu [Pt(NH3)4Cl,] cooTBeTCTBEHHO paBHBL:

1) 2, +2

2) 3, +4



3) 6, +3

4) 6, +2.

3amava. [IpombIluIeHHAs BOJIOIMOATOTOBKA — KOMIUICKC OMEpanuid, 00eCTeUnBaIOIINX
OUYUCTKY BOJBI: OTCTaWBaHWE, (WIBTPOBAHUE, YMSTUEHHE, O0CCCONMBAHHE, HEUTpaIH3allvs,
Jerasaiusi, oo6e33apakxuBaHue.

CKOJIBKO T COJIBI IOTPEOYETCsI UIsl yCTPaHEHUs )KeCTKOCTH B 10 J1 BO/IbI, HACHIIIEHHOW
cynbdarom Kanbius npu 20°C, eciiu pacTBOPUMOCTD ITOCJIEAHETO paBHa 2 1/11?

3aB. kadeapoit / N.B. ApramonoBa/

(coctaBurens T.B. MapteiHOBa)

7. YueOHO-MeTOoAuYecKoe U MH(OpMAIIUOHHOE o0ecriedyeHue U CIIUTIITUHbI

a) OcnoeHnas rumepamypa:

JI-1: I'munka H.JI. O6mas xumusi. M. Unterpan-Ilpecc, 2013.

JI-2: MaptemoBa T.B., ApramonoBa W.B., T'ogynoB E.b. Xumusa. VYueOHHK wu
npaktukym. M.FOpaiit , 2015.

0) /lononnumenvhan 1umepamypa:

JI-3: KopoBun H.B. O6mas xumus. M. Beicmras mkona, 2009.

JI-5: Apremenko A.W. Oprannyeckas xumus. M. Boiciias mkomna, 2005.

JI-6: ApramonoBa WU.B. u np. KonnuectBennsiii ananmuz. M. MI'TY «MAMMW», 2009,
No2128.

JI-7: T'opuues U.I'. u ap. Komnounnas xumua. M. MI'TY «MAMM», 2010, No2304.

JI-8: ApramonoBa U.B. u np. Kopposusi metaimioB u 3amura ot kopposun. M. MI'TY
«MAMMN», 2010, No2278.

JI-9: MapteinoBa T.B. 3amanus mis camoctositenbHOM padbotel. MAMITY «MAMMW»
2011.

B) NPOrpaMMHoOe odecrieyeHne 1 HHTEPHET-PeCypPChl

[IporpamMmMHoe obecrieueHre He IpeaycMOTpeHo. IHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-
METOMYECKHE MaTepHUaJIbl B JJIGKTPOHHOM BHUJIE, TIPE/ICTABIIEHHBIE Ha caifTe: Kadenpa «XumMus»

(http://mami.ru/index.php?id=182),

B paznene: oubnuoreka MI'TY «MAMUN»

(http://lib.mami.ru/ebooks/)/

BapuaHThI KOHTPOJBHBIX 3a/IaHUH MO JUCIUIIIIMHE TPEICTABIIEHbI Ha calTax:

http://i-exam.ru, http://fepo.ru

[Tone3nbie yyeOHO-METOAMYECKHE M WH(DOPMAIMOHHBIE MaTepuajbl MPEICTaBICHb Ha
caiTax:

http://xumuk.ru/

http://www.chem.ac.ru/

http://www.himiinet.ru/

http://chemistry.narod.ru/

8. MarepunajbHO-TeXHUYECKOE o0ecnedeHne TUCIUNINHBI

Aynmutopun u naboparopun kadenpbl «Xumus» [IK-411, T1K-433 o6opynoBaHb
KOMITBIOTEPHOU U MMPOEKTHON TEXHUKOM.

Jns  mpoBeneHUs J1abOpaTOpHOro IMpaKTHMKyMa Ha COBPEMEHHOM YpPOBHE IIpU
BBIMIOJTHEHUH ~ JTA0OpaTOpHBIX ~ pabOT  MPEAyCMOTPEHO  HCIOJIb30BAHHME  CIIEAYIOUIETO
00opymoBaHUs:

1. AKBagucCTHILIATOP.

2. AHanMTHYECKHE BECHI.

3. TexHuueckue Bechl.

4. DneKTpU4eCKU MOIyIPOBOIHUKOBBIN BBIIPSIMUTED.


http://i-exam.ru/
http://fepo.ru/
http://xumuk.ru/
http://www.chem.ac.ru/
http://www.himiinet.ru/
http://chemistry.narod.ru/

5. MunnmamMnepMmerpsl.
6. CymunbHbIN mKad.
7. ®TopomnaacToBble KAJIOPUMETPHI.
8. TepmomeTpsl.
9. DruexTponuzepsl.
10. pH-meTp-noHOMETpHI.
11. Cnexrpodoromerp CD-56.
12. UK-®Dypbe crieKTpoMeTp € MPECCOM PYUHBIM THIPABINYECKUM.
13. ®oromerp KOK-3-01 doTosnekrpuieckuii.
14. YcraHoBKa ¢ BpalaroIIUMCs TUCKOBBIM 3J1ekTpoaoM (BDI-06).
15. [lorpyxHoit ~ Tepmoctar-uupkyastop LOIP  LT-208 U TepMocTaT
IUPKYISAIMOHHBI BT3-2.
16. Apromarnueckuii Tutpatop TitroLine Alpha.
17. Ilorennmocrat mapku [PC PRO-M.
18. HoytOyk ¢ ycranoBnenubimu cpeacrsamu MS Office PowerPoint.
19. MynbTUMeIUITHBINA TPOEKTOP C MEPEHOCHBIM KPAHOM.
20. CnextpomMeTp aromHo-abcopounonasiii «<KBAHT-2A»
21. T'azoBsIit xpomatorpad Shimadzu GC-14B.
22. BeITspKHBIC TIKADBI.
9. Meroauyeckue peKOMeHIAMHU JJISl CAMOCTOSITeIbHOI paGoThl CTYIeHTOB

VYcnenHoe u3yyeHue Kypca XMMHUHM TpeOyeT OT CTyJeHTa paboThl IO KOHCIEKTUPOBAHUIO
MaTepuaia, U3J1araéMoro Ha JIKIUSIX, BBIIOJHEHUS JTaOOPATOPHBIX M WHAMBHAYAIbHBIX padbOT
Mo Kaxjaou uzydaemoi teme. B yuebnukax JI-1, JI-2 oOyvaromuiicss JOMKEH HAUTH OTBETHI HA
BONPOCHI, ToOcTaBleHHble B pasaene «lIpaktukym» JI-2. B ToM ke paszzmene cremyer
O3HAKOMUTBCSI C MPHUMEPAMHU BBITIOJIHEHUSI CAMOCTOSTENIbHOW pabOThl MO M3y4aeMOW Teme, U
OMHPAsCh Ha HUX BBHIMOJIHUTHh MHAWBUIYaTbHOE 3aJaHHE, OIEHUTh CBOW YPOBEHb MOJTOTOBKH,
UCIIOJIB3YS TECT /ISl CAMOKOHTPOJISI ¢ YKa3aHHEM OTBETOB. B cilydyae HenmpaBUILHOTO OTBETA Ha
TECTOBBIN BOIPOC CIEAYET BEPHYThCS K CTaTbe yueOHMKA MO JaHHOU TeMe.

JlaGoparopHble pabOTHI HampaBliEeHbl Ha 3KCHEPUMEHTAIbHOE U3YYEHHE TEOPETUUYECKHUX
MOJIOKEHUH M (popMHpOBaHME TMPAKTUYECKMX YMEHUW U HaBBIKOB. l[IpW mOAroTOBKE K
npeJcTosIeH 1abopaTOpHOM paboTe CTYIEHT AOKEH OPOPMUTH KOHCTIEKT:

- HamucaTh 3arjiaBue J1abopaTopHOii paboTHI U €€ MOPSIIKOBBIN HOMED;
- yKa3ath 1eb padboThl, 000pyA0BaHUE U PEAKTUBBI;
- U3JI0KUTh MOCIEA0BATEIHHOCTh BBIMOIHEHUS PaOOTHI;
- HAYEPTUTH TAOJHUITY JJIs1 3aHECEHUS TIOJTYICHHBIX PE3yJIbTaTOB;
- I[P HEOOXOAUMOCTH CJIENaTh PUCYHOK SKCIIEPUMEHTAIBHON YCTaHOBKH.
- 03HAKOMUTKCS C IPABUIIAMU TEXHUKH 0€30TIaCHOCTH TP BBITTOTHEHUU PaOOTHI.
[To pesynpTaTam pabOTHI CTYAEHT [OJDKEH CJIeNaTh BBIBOABI M OOCYIUTh HX C
npernojaBaTeseM Mpu 3aluTe paboThI.
10. MeToanyeckune peKOMeHIAIUH ISl PeNoIaBaTesst

Jlexumst — TpaAWITMOHHBIA BHJI y4eOHBIX 3aHSATHH B BBICIICH mKoie. B Havanme nexnuu
mpenoaaBaTenb JOHKEH Ha3BaTh TeMy, cOpMYyITUpOBaTh MPOOJIIEMY M BOMPOCH], Ha KOTOPHIE
coJiep’KaHue JIEKIIUU JacT OTBeT. B Xoze M3i0KeHHs JIEKIIMU CIeAyeT MCIOIb30BaTh CPEACTBa
MaTepHaIbHO-TEXHUUECKOTr0 O0eCleYeHuss — KOMIIBIOTEp, TMPOEKTOp C OSKpaHOM JUId
JNEMOHCTpAIlMA TPe3CHTAUK, BHUICO(PHUIBLMOB, TPUOOPHI W PEAKTHUBBI IS TMPOBEICHHS
HEKOTOPBIX OMBITOB. TakWe JeMOHCTpPAIMU CHOCOOCTBYIOT AaKTHBHU3AIMU MBICIUTEIBHON
NeSITeTHHOCTH CTYACHTOB, MOBBIIICHUIO MX BHUMAHUS ¥ HHTEpeEca K COJIEPIKAHHIO JISKIIH.

[Ipe3eHTanus JEKIUKU JTOJDKHA COJIEPKAaTh OCHOBHBIE TOJIOKEHUS M3JIaraéMoil TeMbl B
yI0OHOM 111 KOHCTIEKTUPOBAHUS (opMe, HATJISITHBIC CXEMBbI, TaOJIUIIbI, PUCYHKH, 00JIeTYaronye
CTYJEHTY yCBOGHHE MaTepuana. BuneopuibMbl TO3BOISIOT MPOJEMOHCTPHUPOBATH XUMUYECKUE
OTBITHL, KOTOpbIE HENb3sl MPOBOAWUTH B JIEKIMOHHOM ayAUTOPUM MO MPHUYUHE OTCYTCTBHS
BHITSDKHOTO mmikada. [lo xomy nekmuu TMoNe3HO 3aJaBaTh ayqUTOpPUU Bompockl. [lomyuas



oOpaTtHyl0 HHGOpPMAIMIO OT AayAUTOPHH, JEKTOP KOHTPOJUPYET YCBOCHHE H3JIaraeMoro
MaTepuaia, Ipu HeOOXOIUMOCTHU JeNIaeT TONOJHUTENbHbIEC MTOSCHEHHS.

B 3axmounTensHONW YacTH JIGKIMU MOXHO C(OPMYIHpPOBATh OOIIME BBHIBOJBI IO TEME,
UCIIOJIB3YS] OIIOPHBIE CXEMBI, PACKPBIBAIOIINE COACPKAHNE OCHOBHBIX BOIPOCOB, U3JI0KEHHBIX B
JCKIMH, O3HAKOMHTH CTYJCHTOB C NEPEYHEM OCHOBHOH W JIOTIOJIHUTEIHHON JHUTEPaTyphl IO
TEeMe.

[lenb 1a0OPAaTOPHBIX 3aHIATUNA - KOHTPOJb YCBOEHHMS Y4eOHOro Marepuajia CTYIEHTAMH,
pacuMpeHye u yriiyojJeHue 3HaHHUM, TOJy4YeHHBIX MU Ha JIEKIUAX U B XOAE CaMOCTOSITEIIbHON
paboThl, MPUOOpPETEHHE HABHIKOB pabOTHl B JIAOOpPATOpUU C MNpUOOpaMHU, XUMHUYECKHUMHU
BeulectBamMu.  [loBpiieHue >QGEKTUBHOCTH 3aHATUIl JTOCTHTaeTCsl MOCPEICTBOM CO3JIaHuUs
TBOPYECKON OOCTaHOBKH, pAcIioOyararomieil CTyIeHTOB K BBICKA3bIBAaHHUIO CY)KICHHU U BBIBOJIOB
0 M3y4aeMbIM BOIpOcaM, 3ajJadaM U JiabopaTOpHbIM ombiTaM. Ilepes HauanoM BBINOJHEHUS
7a00paTOPHBIX OMBITOB HEOOXOAMMO IMPOBEPUTh HAJIMYUE Yy CTYACHTOB KOHCIIEKTa,
coJieprKaliero xoa paboTsl, 1 0OCYAUTh C HUMHU BOIIPOCH TEXHUKU O€30MaCHOCTH.

B xoxe 3amuTel m1abopaTopHOi pabOThI cleayeT 0OCYIUTh CO CTYIAECHTOM CHEJIaHHbIE UM
M0 PE3yJIbTaTaM OIBITOB BBHIBOJIBI.

7. YueOHOo-MeToaAu4YecKoe 1 MH(pOpMAIUOHHOE o0ecriedyeHue TN CIIUTIIUHbI

a) OcnoeHnas rumepamypa:

JI-1: I'munka H.JI. O6mas xumusi. M. Unterpan-Ilpecc, 2013.

JI-2: MaptemoBa T.B., ApramonoBa W.B., T'omynoB E.b. Xumusa. VYueOHUK wu
npaktukym. M.FOpaiit , 2015.

0) /lononnumenvhan 1umepamypa:

JI-3: KopoBun H.B. O6mas xumus. M. Beicmras mkoma, 2009.

JI-5: Apremenko A.W. Oprannyeckas xumus. M. Boiciias mkomna, 2005.

JI-6: Apramonosa WU.B. n np. KomnuectBennsii ananmus. M. MI'TY «MAMM», 2009,
No2128.

JI-7: TopuueB N.I'. u ap. Komnounnaa xumua. M. MI'TY «MAMM», 2010, Ne2304.

JI-8: ApramonoBa U.B. u np. Kopposus metamioB u 3ammura oT kopposuu. M. MI'TY
«MAMMN», 2010, Ne2278.

JI-9: MapteinoBa T.B. 3amanus mis camoctositenbHOM padoTel. M.MITY «MAMIM»
2011.

B) NPOrpaMMHoOe odecrieueHre 1 HHTEPHET-PeCypPChl

[IporpamMmMHoOe obecrieueHre He IpeaycMOTpeHo. IHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-
METOMYECKHE MaTepHUAJIbl B JJIGKTPOHHOM BHUJIE, TIPE/ICTABIICHHBIE Ha caiiTe: Kadenpa «XumMus»

(http://mami.ru/index.php?id=182),

B paznene: oubnuoreka MI'TY «MAMUN»

(http://lib.mami.ru/ebooks/)/

BapuaHTBI KOHTPOJBHBIX 3a/TaHUH 1O JUCIUTIIMHE TIPEICTABIICHBI HA calTax:

http://i-exam.ru, http://fepo.ru

[Tone3nbie yueOHO-METOAMYECKHE W WH(DOPMAIMOHHBIE MaTepuajbl MPEICTAaBICHB Ha
calrax:

http://xumuk.ru/

http://www.chem.ac.ru/

http://www.himiinet.ru/

http://chemistry.narod.ru/

8. MarepunajbHO-TeXHUYECKOE o0ecnedeHne TUCIUNINHBI
Aymutopun u maboparopuu kadenper «Xumus» [1K-411, T1K-433 o6opymoBaHbI
KOMITBIOTEPHOU U IMMPOEKTHOM TEXHUKOM.
Jis  mpoBeneHUs J1a0OpaTOpHOro IMpaKTHMKyMa Ha COBPEMEHHOM YpOBHE IIpu
BBIIIOJIHEHUHM ~ Ja0OpaTOpHBIX  PabOT  MPEAYCMOTPEHO  HUCMOJb30BAaHUE  CIIEIYIOIIEro


http://i-exam.ru/
http://fepo.ru/
http://xumuk.ru/
http://www.chem.ac.ru/
http://www.himiinet.ru/
http://chemistry.narod.ru/

000pyI0BaHUS:
23. AKBaTUCTHILISITOP.
24. AHanmUTUYECKUE BECHI.
25. TexHUYECKHE BECHI.
26. DNEeKTPUUECKUH MMOTYIIPOBOHUKOBBIN BHIIIPSIMHUTEINb.
27. MunamamIepMeTpBbl.
28. CymmnbHbIN mKad.
29. ®TOPOIIIACTOBBIE KAJIOPUMETPHI.
30. TepmomeTpsl.
31. DneKkTponu3epsl.
32. pH-MeTp-HOHOMETpHI.
33. Cnexrpodoromerp CD-56.
34. UK-®ypbe CHeKTPOMETP € IPECCOM PYUHBIM THIAPABIHMYECKIM.
35. ®oromerp KDOK-3-01 poToanekTpuaeckuii.
36. YcraHOBKa ¢ BpaIIalOIIUMCs JUCKOBBIM 3ekTpoaoM (BD/1-06).
37. IlorpyxxHoit  Tepmoctat-uupkynarop LOIP  LT-208 U TepMOCTar
IUPKYIAInoHHbI BT3-2.
38. ABromaruueckuii Tutparop TitroLine Alpha.
39. llorenmmocrar mapku [PC PRO-M.
40. HoytOyk ¢ ycranosinenHbimu cpeactBamu MS Office PowerPoint.
41. MynbTUMEIUHHBIA TPOEKTOP C NEPEHOCHBIM IKPAHOM.
42. CnextpomeTp aroMmHO-abcopOunonubiii «KKBAHT-2A»
43. Ta3oBbrit xpomarorpad Shimadzu GC-14B.
44, BeITsDKHBIC TKA(bI.

9. MeToau4eckne peKOMeHIAIUH 1JIS CAMOCTOATeJIbHON PadoThl CTY/IEHTOB

YcnenrHoe u3yyeHne Kypca XMMUU TpeOyeT OT CTyieHTa paboThl MO0 KOHCIIEKTUPOBAHHIO
Marepuala, U3JIaraéMoro Ha JISKIUSIX, BBIOJHEHUS JJA0OPaTOPHBIX U WHIWBUAYAIBHBIX PadoOT
1o KaxJ10i u3ydaemoit teme. B yuebnukax JI-1, JI-2 oOyuwaromuiicss 10MKeH HATH OTBETHI Ha
BOIPOCHI, TOCTaBieHHbIe B pazaene «lIpaktuxkym» JI-2. B Tom e paszmene cuemyer
O3HAKOMUTBCSI C MPUMEPAMU BBIMOJIHEHUS CaMOCTOSATENIbHOM paboThl MO M3ydyaeMol Teme, U
ONMpAasiCh Ha HUX BBINIOJHHUTH WHAMBHUIYATbHOE 33/1aHUE, OIEHUTH CBOM YPOBEHBb MOJTOTOBKH,
UCTOJB3Ys TECT JUIl CAMOKOHTPOJIS ¢ YKa3aHUEM OTBETOB. B cilyuae HenmpaBUIBHOTO OTBETa Ha
TECTOBBIN BOIIPOC CIIEAYET BEPHYTHCS K CTaThe ydeOHMKA MO JaHHOU TEME.

JlaGopaTopHble pabOTHl HANpPaBJIEHbl HAa SKCIIEPUMEHTAIBLHOE W3YUYE€HUE TEOPETHUECKUX
MOJIOKEHUH M (popMHpOBaHHE MPAKTUYECKMX YMEHUH U HaBbIKOB. llpu moaroroBke k
npezcTosiel 1abopaTopHoOi paboTe CTYIEHT J0KeH 0(OPMHUTH KOHCIIEKT:

- HammucaTh 3arjiaBue J1abopaTopHO pabOTHI U €€ MOPSIKOBBIN HOMED;

- yKa3aTh LeNb paboThl, 000pyJOBaHUE U PEAKTUBEI,

- U3JI0KUTH MOCIIEIOBATEIBHOCTD BHITOJHEHHSI pa0OTHI,

- HAUEPTUTH TAOJIUITY JJIsl 3aHECEHUS TOJTYUYEHHBIX PE3yIbTaTOB;

- IpH HEOOXOIUMOCTH CJIENIaTh PUCYHOK IKCIIEPUMEHTATILHON YCTAHOBKH.

- 03HAKOMUTHCS ¢ IPABUIAMU TEXHUKH 0€30MaCHOCTH MPH BBHIIIOTHEHUU pabOTHI.

[To pesympraram pabOTHI CTYACHT IOJDKEH CAENaTh BBIBOABI M OOCYIUTh HX C
npernojiaBaTeseM Mpy 3aluTe padoThI.

11. MeToanyeckue peKOMeHAALUM 1JIS1 IPeNnoJaBaTess

Jlexiusi — TpaJMIIMOHHBIN BUJI YU€OHBIX 3aHITHI B BBHICIIEH IIKojie. B Havanme nmexuuu
Iperno/iaBaTeNb JOJDKEH Ha3BaTh TeMy, COPMYIHPOBATH MPOOJIEMYy M BOIMPOCH], Ha KOTOPHIE
coJiepKaHue JIEKIIMU JacT OTBET. B Xo/e M310kKeHus JeKIUH CIelyeT UCIOIb30BaTh CPEACTBA
MaTepHabHO-TEXHUYECKOTO O0ECIIeYeHNUsT — KOMITBIOTEP, TMPOEKTOp C OSKpaHOM JUIs
JNEMOHCTpAallMi TpPe3eHTalul, BHICO(PUIBLMOB, NPUOOPHI W PEAKTHUBBl JAJS TMPOBEICHUS
HEKOTOPBIX OMNbITOB. Takue JAeMOHCTpaluu CHOCOOCTBYIOT AaKTHBH3ALlMU MBICIUTEIBHON
NEeSITeIbHOCTH CTYACHTOB, MOBBIIICHUIO X BHUMAHUS U HHTEpeca K COJIEPKAHHIO JICKLIUH.



[Ipe3eHTanus JEKIUKU JOJDKHA COJEPKATh OCHOBHBIC MOJOXKEHUS U3JIaraéMoil TeMbI B
yI0OHOM 111 KOHCTIEKTUPOBaHUS (JopMe, HATJISITHBIC CXEMBbI, TaOJIUIIbI, PUCYHKH, 00JIeTYaronme
CTYJEHTY yCBOCHHE MaTepuana. BumpeoduinbMbl O3BOJISIOT MPOJIEMOHCTPUPOBATH XUMHUECKUE
OIBITHI, KOTOpBIC HENb3sl MPOBOJUTH B JICKIIMOHHOW ayJAMTOPUU IO TPUYHHE OTCYTCTBUS
BEITSDKHOTO mmikada. [lo xomy NeKuu TMOJNIe3HO 3aJaBaTh ayqUTOPUH Bompockl. [lomyuas
o0paTtHyt0 WHGOpPMAIMIO OT ayIUTOPHH, JIEKTOP KOHTPOJIUPYET YCBOSHHE H3JIaraeMoro
MaTepuana, Ipu HeOOXOIUMOCTH JeJIaeT JOTOJHUTEIILHBIC MTOSCHEHUS.

B 3aKi1r0uMTENEHON YACTH JIGKIIMU MOXKHO C(HOPMYJIMPOBATH OOIIME BBIBOJABI MO TEME,
UCIIOJIB3YS ONIOPHBIC CXEMBI, PACKPBIBAIOIINE COACPKAHIUE OCHOBHBIX BOIPOCOB, U3JI0KEHHBIX B
JICKIMH, O3HAKOMHTH CTYJCHTOB C IEPEYHEM OCHOBHOW W JIOTIOJIHUTEIHHOW JHMTEPaTyphl 11O
TEMe.

Llenb 1a0OpaTOPHBIX 3aHATHI - KOHTPOJIb YCBOCHUS Y4eOHOIO MaTepHalia CTYACHTaMH,
pacuiMpeHne u yriiyoJeHUue 3HAHWM, TOJyYEeHHBIX MU Ha JICKIUAX U B XOAC CaMOCTOSITEIIbHON
paboThl, MPUOOpPETCHHE HABBHIKOB pPabOThl B JjabopaTopuu ¢ NpUOOpaMH, XUMHUYCCKUMHU
BemecTBamu.  [loBbimieHUe 3PPEKTUBHOCTH 3aHITHA JOCTUTACTCS ITOCPEICTBOM CO3JTaHUS
TBOPYECKON OOCTaHOBKH, PACIIOJIararolleii CTy/ICHTOB K BBICKAa3bIBAHHIO CYXKJCHHI U BBIBOJIOB
0 M3y4aeMbIM BOIpOCaM, 3ajJadaM U JIA0OpaTOPHBIM ombiTaM. [lepen HawamoM BBITOJHEHUS
7a00paTOPHBIX OIBITOB HEOOXOAMMO IPOBEPUTh HAJIMYUE Yy CTYACHTOB KOHCIICKTA,
COJIepIKaIIero X0 paboThl, M OOCYAUTHh C HUMHU BOIIPOCH TEXHUKHA OC30TTACHOCTH.

B xope 3ammTel 1a00paTOpHON pabOTHI CIEAYET 0OCYIUTh CO CTYJICHTOM CJICITAHHbBIC UM
10 Pe3yJIbTaTaM OIBITOB BBIBOJIBI.



[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBaHusmMu OI'OC BIIO u y4yeOHBIM
IJJAHOM M0 HampaiieHuto noAarotoBku 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTMYECKHE
cpenacTBa (YpOBEHb CHEIIUATUTETA).

CocraBuTtens IporpaMMsl:
J01L., K.X.H. MaptsiHosa T.B.

IIporpamma paccMoTpeHa U ogo0peHa Ha 3acefaHuM Kageapsl “HazemHble
TPAHCNOPTHBIE CpeacTBa”
« _» 2019 r., mpotokoi Ne

3aBenyromuii kadenpoit
K. T. H., Ipodeccop /Xpunay H.A./



CrtpyKTypa U colepkaHue JUCHUILTUHBI « X UMUSD»

10 HAMPABJICHUIO MMOATOTOBKH
23.05.01. «<Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

(ypoBeHb crienuainTeTa)
Ounast popma 00ydeHHs

[Tpunoxxenue 1

= Buabl yueOHo# padoThl,
g 2 2| BKJI0YaA CAMOCTOSATEILHYIO Buabl camocTosiTe/IbHON padoThl ®opmbI
n/n Pazaen g % 2 PaGoTy CTYIEHTOB, CTY/IEeHTOB arrecTanuu
S | = § U TPYA0EMKOCTh B Yacax
J | II/C | JJa6 | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p 9 3

1 BBeaenne 1
1.1 | OcHOBHBIC XUMUYECKUE TTOHATHUS U

3aKOHBI. Kitacchl HEOpraHUIeCKUX 1 1 2 2 3

COEIMHEHU N

JLp. Texnuxa 6ezonacrocmu npu

pabome 6 Xumu4eckou 1abopamopuu. 1 2 3

Knaccol neopeanuueckux coeounenuil
2 OcCHOBBI CTpPOEHHS BellleCTBa 1
2.1 | DnexTpoHHOE CTPOEHHE aToMa.

Ileproanueckuii 3aKoH 1 1 2 2 3

MIePHOINYECKasi CHCTEMA.
2.3 | Tunsl XMUMHYECKOH CBSI3H. 1 2 2 3

JLp. Pacuem Onunbl XUMUYECKOU C8513U 1 2 3
3 B3anmopeiicTBue BenecTs 1
3.1 | Tepmoxumus. DHEPTrEeTHKA XUMHUECKUX 1 2 2 3

IIPOIIECCOB.

JLp. Dnepeemuueckue 3¢hghexmui 1 5 3

XUMUYECKUX PeaKyull
3.2 | Xumunueckas kuHeTHka. Katanus u 1 2 2 3




KaTajau3aTopbl. XUMUYECKOE
paBHOBECHE

JL.p. Ckopocmb xumuueckux peakyuil.

2 3
Xumuueckoe pagnogecue

3.3 | PacTBopsbl. Teopus aMeKTpOIUTHUECKON 2 2 3
JVCCOITHAITUH.

Hucnepcusie cucreMsl. Kommonansie 3
pPacTBOPBIL.
JLp. Pacmeopwl 51eKkmpoaumos 2 3

3.4 | OKuCIUTENHEHO-BOCCTAHOBUTEIHHBIC 2 2 3
peaxiuu.

JL.p. Oxucnumenvho- 2 3
80CCMAHO8UMENbHBLE PeAKYUU

3.5 | DAeKTpOXUMHYECKHE MTPOIECCHI.

XUMHYECKUE UCTOUYHUKH TOKA. 2 2 3
Kopposus meTansos.

JLp. P50 nanpscenuti memannios u 5 3
NEKMPOXUMULECKASL KOPPO3IUSL..

3.6 | DeKTpoIM3 pacIjIaBOB M PaCTBOPOB 2 2 3
JLp. Dnexmponuz pacmeopog 5 3
IeKMPONUMO8
dopma aTTecTaluu
Bcero mo qucuuniuHe B nepBoM 18 18 18 54

cemectpe 108 uyacoB

BpHO 3asenyromero kagenpoit «Xumbnorex»

/ 1.B. ApramonoBa/




[punoxenue 2

MHHHUCTEPCTBO HAYKHU U BBICIIIETO OEPA3OBAHUS
POCCUIICKOH ®EJEPAIINN
denepaabHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIBLHOE YIPEIKICHUE
BBICIIIETO 00pa30BaHUs

«MOCKOBCKUU MOJUTEXHUYECKHNI YHUBEPCUTET»

Hanpasnenue noarotoBku
«Ha3zeMHbIe TPAHCHIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

23.05.01
[Tpodunp
«CnopTuBHbIE TPAHCIOPTHBIE CPEICTBA

(YpoBeHb crienuaanuTeTa)

Kadenpa «Xumbuorex»

®OHJT
OLIEHOYHBIX CPEJICTB

MO YYEBHOM JUCLHMIIINHE

«XHUMUA»

Cocmas:
1. Tlepeuenb kommneTeHIUH, POPMUPYEMBIX TUCHUILIMHON,
2. TlacmopT oHIa OLIEHOYHBIX CPEJICTB IO TUCIHILIIHHE;
3. OdopmieHne u onucaHne OLEHOYHbIX CPECTB.

Cocmasumens: oouyenm, k.x.H. Mapmuvinosa T.B.

Mocksa, 2019 rog



TMMOKA3ATEJIb YPOBHSA COOPMUPOBAHHOCTH KOMIETEHIIUM

«XumMua»

®I'0OC BO 23.05.01. ««Ha3zemMHbIe TPAHCIOPTHO-TEXHOJIOTHYECKUE CPEICTBA)

B mporiecce 0cBOCHUS JAHHOM JUCHUIUIMHBI CTYACHT (POPMHUPYET M JEMOHCTPUPYET CIEAYIONINE KOMIETEeHIHU:

KOMIIETEHIIMA

IlepeyeHb KOMIIOHEHTOB

NHaexc

DopmyIMpoOBKa

TexHOJIOrNs
(opmupoBanus
KOMIIeTeHIH I

dopma
OLICHOYHOI 0
cpeacrBa*®

CTeneHn ypoBHeil 0CBOEHHSI KOMIIETEHIIH




OIIK-5

OIIK-9

CITOCOOHOCTBIO Ha
Hay4HOU OCHOBE
OpraHU30BaTh CBOM
TPy, CAMOCTOSITEIIbHO
OIICHUBAThH PE3YJIHTATHI
CBOCH ICATSIbHOCTH

CITOCOOHOCTBIO
OCBOUTEL OCHOBHEIC
METO/IbI 3aIUThI
[MPOU3BOJCTBEHHOTO
repcoHalia u
HaceJICHHS OT
BO3MOJKHBIX
IMOCJICICTBUI aBapuiu,
KaracTpod,
CTUXHUHHBIX O€ICTBHI

BHATH:

. CTPOEHHUE BEILIECTB HA
OCHOBE MEPUOIUIECKOTO 3aKOHA U
[PUPOAbl XUMHUYECKON CBSI3U

° BJIMSIHME CTPOCHUS BEILIECTBA
Ha PU3NYECKUE, XUMUIECCKUE,
MEXaHUYECKHE, TEXHOJIOTHYECKHUE U
1Ip. CBOKMCTBA MAaTepUajIOB

° B3aMMO/ICHCTBUS BEIICCTB,
MaTEMaTHYECKOE OIMCAaHHUE
KUHETUKW U TEPMOJIMHAMUKHU
XUMHYECKUX, FEKTPOXUMUUECKUX
MPOIIECCOB, (Da30BBIX PAaBHOBECHIA
YMeTh:

° BrinonasaTe pacuersl mo
TEPMOJIMHAMUKE U KUHETHKE
XUMHYECKUX U JIEKTPOXUMHUYECKUX
MPOIIECCOB

° IIpoBoaUTH XUMHUYECKUI
aHaJIM3 COCTaBa BEIIIECTB
Baanern:

° HaBbikamu paGoTshI ¢
mabopaTOPHBIMU U3MEPUTEITEHBIMU
npruOopaMu, BHITIOTHEHUS
OCHOBHBIX XUMHUYECKUX U (PU3UKO-
XUMUYECKUX OMEepaALNid

TeKITHSI,
CaMOCTOSITENTbHAs
pabora,
mabopaTopHbIe
3aHSATHUS

P33, VYO, T,
K-3, K/P

ba3oBblil ypOBeHb

- CITOCOOCH OMUCaTh XUMUYECKHE CBOMNCTBA
HIIEMEHTa Ha OCHOBE €r0 IOJIOKEHUS B
MEePUOINYECKON CUCTEME U CTPOCHHS aTOMa;
OIpPEIETUTh TPUPOSY XUMUYECKOH CBSA3U B €r0
COCAMHCHUAX C APYT'UMH aTOMAaMH,
00yCIIaBIUBAIOLIYI0 MEXaHUYECKHUE U JP. CBOICTBA
BELIECTBA.

IloBbIIEHHBIH YPOBEHD

- CITIOCOOCH peraTh TEXHOJIOTHYECKHE 3a/1a4H 110
oTpeeIeHUI0 PU3NKO-MEXaHHYSCKUX CBOMCTB U
TEXHOJIOTHYSCKHX ITOKa3aTelIeH MaT€puajioB U rOTOBBIX
W31EIuH,




HepequL OICHOYHBIX CPEACTB IO TUCHUIIJINHE «XHMHD»

OC

HanmenoBaunue
OIIEHOYHOTO CPEICTBA

KpaTkast xapakTepuCTHKa OLIEHOYHOT'O
cpeacTBa

[IpencraBieHue OLIEHOYHOTO
cpeacta B POC

Keiic-3amaua
(K-3)

[TpoGiieMHOE 3a1aHKE, B KOTOPOM
00yJaromeMycst IpeyiaraloT OCMBICIHTh
peabHyI0 PO eCCHOHATHHO-
OPUCHTUPOBAHHYIO CHTYAIIHIO, HEOOXOIUMYIO
ISl peLIeHUs JaHHOW TIPOOIEeMBI.

3amanust 1S peleHus Kenc-
3azaun

KonTpoibHas padora
(K/P)

CpeacTBO IPOBEPKU YMEHUN TPUMEHSTH
MOJTYYCHHBIC 3HAHUS ISl PEIICHUS 3a]1a4
OTpPEeIEHHOT0 THUIIA TI0 TEME WM pa3lieny

KomIiexkt KOHTPOJIbHBIX
SaﬂaHI/Iﬁ 110 BapuaHTaM

PaSHoypOBHCBBIC
Bagadu 1 3aJaHUA

(P33)

PaznuyaroT 3a1a4u U 3a0aHU:
Q) pENPOAYKTUBHOTO YPOBHSI, MTO3BOJISIONIHE
OLICHUBATh u
TUarHOCTHPOBATh 3HAHHE (DAKTHUECKOTO
MaTepuaia (6azoBbIe MTOHATHS,
QITOPUTMBI, (DaKThl) U YMEHHE MTPABUILHO
MCII0JIb30BATh CHEMATbHbIE TEPMUHBI U
MOHATHS, Y3HABaHNUE O0ObEKTOB U3YUYEHUS B
[paMKax OIpe/IelIEHHOT 0 pa3iena
TUCITUTLIINHBI,
0) PEKOHCTPYKTUBHOT'O YPOBHSI, ITO3BOJISIFOIITHE
OLIEHUBATh u
TUarHOCTUPOBATh YMEHUSI CUHTE3UPOBATh,
QHaAJTU3UPOBaTh, 000011aTh (PaKTUYECKHH 1
TEOPETUYECKUI MaTepHall ¢
(bopMynupoBaHuEM KOHKPETHBIX
BHIBOJIOB, YCTAHOBJIEHUEM IPUYNHHO-
CJICZICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YPOBHH,
MO3BOJIAIOIINE OLICHUBATh u
TMarHOCTUPOBATh YMEHUS, HHTETPUPOBATH
BHAHUS Pa3IUYHBIX obmacrei,
ApryMEHTHPOBATh COOCTBEHHYIO TOUKY
3peHusl.

KoMmmiekT pa3HOypOBHEBBIX
3ajad v 3aJJaHuH

'Y cTHBIN orpoc,
co0eceoBaHuE,
(YO)

CpelcTBO KOHTPOJIS,, OpTaHU30BAaHHOE KaK
crienManbHas 6ecesia me1arornyeckoro
paboTHUKA C 00yYarOIIMMCS Ha TEMBI,
CBsI3aHHBIE C U3y4aeMOW JUCUUIUINHON, U
paccunTaHHOE Ha BBISICHEHUE 00beMa 3HaHUH
00y4aroIerocs 1o onpeaeeHHOMY pa3iery,
TeMe, TpoOsIemMe | T.11.

Bomnpocsl o
remMam/paszzienam
T CLIATIIINHBI




CucreMa cTaHAApPTU3UPOBAHHBIX 3aJJaHUM,
Tect MO3BOJISIONIAS aBTOMAaTU3UPOBATh
(T) MpoIeIypy U3MEPEHUs YPOBHS 3HAHUH U
yMeHu# o0yuaromierocs.

DoH TECTOBLIX 3aaHUN

1. 3apanus nuis pemieHus Keic-3a1a4m

1. Paccuuraiite DJIC a:eMeHTa, COCTaBIEHHOTO U3 MEAHOTO U CBUHI[OBOTO 3JIEKTPOIOB B
0,01 M pactBopax ux conei

2. Paccumnraiite D/]C snemenTa, cocraBiernHoro u3 maraus B 0,01 M pactBope ero conu
u cepedpa 0,1 M pacrBope AgNO3.

3. Berunciure OJIC snementa, coctosimero u3 Zn B 0,001 M pactBope ZnSO, wu
CTaH/IapTHOI'O BOJAOPOJHOIO AIEKTPOA.

4. Paccuuraiite D/IC »snemeHTa COCTOSIEr0 M3 CTaHAAPTHOTO BOJOPOIHOTO H
xpomoBoro atekrpona B 0,1 M pactBope comu xpoma (I1).

5. KakoB nmoTtenIman BogopoHoro Aiekrpoaa npu pH 3,57

6. Paccunraiite 3/IC a:meMeHTa, COCTaBIICHHOTO M3 MapraHIICBOrO U MEIHOTO
anekTpoioB B 0, 001 M pacTtBopax ux cosei.

7. PaccuuraiiTe 351€KTPOIHBIN MOTEHLIMAT PTYTU B PACTBOPE, KOHLEHTPALMS HOHOB HgZ+B
kotopoM paBHa 0,001 moms/m.

8. Uemy paBHa D/IC CBUHIIOBO-IIUHKOBOI'O 3JIEMEHTA, €CJIM MeTajlbl norpyxensl B 0,01
M pacTBOpBI CBOUX COJICHT?

9. Paccuuraiite 9J1C anmemenTa, cocraBieHHoro u3 kobansta B 0,1 M pactBope cBoeit
conu u menu B 0,01 M pactBope cynbgarta Meau.

10. Paccumuraiite 3/]C raapBaHMuECKOr0 3JIEMEHTA, COCTOSIIETO U3 HOPMAJIBLHOTO
BOZIOPOJHOTO 3JIEKTPO/Ia U BOJOPOAHOTO 3JIEKTpoaa B pactBope ¢ pH = 12.

[IIkasa onfeHUBaHUA — 3a4TEHO / HE3AUTEHO.

2. KonTposibHbIe padoThl
Kontponbnas Nel
Bapmunanr 1

1.BemecTBa B3aMMOIEHCTBYIOT JPYT C IPYTOM B CTPOTO SKBHBAJICHTHBIX KOJIMYECTBAX —
3TO:

1) 3aK0H IPOCTHIX 0OBEMHBIX OTHOIICHUH;

2) 3akoH ABOTapO;

3) 3aKOH KBUBAJICHTOB.

2.0THOCcUTENbHAs TUIOTHOCTh ra3a Mo BOoAOpoay paBHa 14. MoinsipHas macca rasa B
I/MOJIb paBHa...

1) 28;
2) 14;
3) 7.

3. Al(OH); He Oyzaer B3anMOIeiiCTBOBATH C...
1) NaySOs, 2) H2SO4, 3) NaOH.
4. KBaHTOBOE 4MCII0, ONUCHIBAIOLINE (POpMY OpOUTAIN —

5 |

6) n;

7) m.

5. BaneHTHBIN 3JE€KTPOHHBIA YPOBEHD 4d'°55? umeer atom ...
1) KaJIMUs,

2) WHINS;

3) UTTPHSL.



Bapuant 2
1. Menpyaiiimnas XUMHUYECKH HeAeINMas YacTUIIA dJIEMEHTa — 3TO:
1) monekyna;
2) artom;
3) DSKBHBAJICHT.
2.Mounsipuast macca skBuBasienTa H3PO, B r/Monb-3KB paBHa...
1) 98; 2)49; 3)32,7
3. OnoBo u3 pacrtBopa SnCl, MOKET BBHITECHUT. ..
1) Fe,
2) Cu,
3) Na.
4. Homep nepuoa cucreMbl MeHielieeBa, B KOTOPOM HaXOIUTCS JJIEMEHT, yKa3bIBaeT HA

1) KOJIMYECTBO BaJCHTHBIX 3JCKTPOHOB B aTOME JaHHOTO JJIEMEHTA,

2) KOJHMYECTBO YHEPrETUYECKUX YPOBHEH B aTOME, 3aIIOJHEHHBIX JICKTPOHAMH;
3) KOJIMYECTBO BAJICHTHBIX 3JICKTPOHOB HA BHEIITHEM YPOBHE aToMa 3JIeMEHTA.
5. BasieHTHBIH 3JIEKTPOHHBIN YPOBEHb 5325p10 HMMEET aToM ...

1) KaJIMUS,;

2) WUHIUSA;

3) UTTPHSL.

Bapuanr 3

1. Monsipuast macca sxkBuBasienTa Cr(OH)3 B r/MOb-3KB paBHa. ..

1) 103;

2) 51,5;

3) 34,3.

2. YcioBHas WM pealibHasi 4yacTUIla, PaBHOLIEHHAs B PeakLUsAX OOMEHa OJHOMY aToMy
WJIA MOHY BOJIOPO/IA FITH B OKUCIIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIIUSIX OJJHOMY JIEKTPOHY —

1) wom;

2) DKBHBAJICHT;

3) mornekyna.

3. CpenHeii conbIo SBISIETCS. ..

1) NaHCOg;

2) MgOHCI,

3) NH4NOs.

4. Howmep rpyIiibl, B KOTOPOIl HAXOIUTCS 3JIEMEHT, YKa3bIBaeT HA ...

1) KOJINYECTBO BAJICHTHBIX JIEKTPOHOB B aTOME JAHHOTO JIEMEHTA;

2) KOJIMYECTBO YHEPTETUIECKUX YPOBHEH B aTOME, 3aIIOTHEHHBIX AJIEKTPOHAMH;

3) KOIMYECTBO BaJCHTHBIX 3JICKTPOHOB Ha BHEITHEM YPOBHE aTOMa dJIEMEHTA.

5. BajieHTHBIH 371€eKTPOHHBIN YpOBEHb 3d’4s” nmeer aToM ...

1) Keresa,
2) Maprasia;
3) KoOasbTa.

Bapmuanr 4
1. OtHomeHne Macchl ONPEAEIeHHOTO 00beMa OJIHOTO ra3a K Macce Takoro ke oobema
JPYToro rasa npu OJUHAKOBBIX YCIOBHSIX —
l)mnoTHOCTH rasa;
2)OTHOCHTEINbHAS INIOTHOCTD Ta3a;
3)MosnekynspHas Macca rasa.



2. MonsipHast macca skBuBaienta Fe(OH)s B r/Moib-3KB paBHa...
1)107; 2) 53,5; 3) 35,7.

3. Pa3zbaBneHHas cepHasi KUCIIOTa He OyJeT B3aUMOJIEHCTBOBATH C...
1) Cu,

2) CuO,

3) (CuOH),SO0..

4. AHanoramu 3nemMeHTa Fe sBistoTces:

1) Co, Ni;

2) Kir, Ru, Xe, Os, Rn;

3) Ru, Os.

S. BasieHTHBII 2JIEKTPOHHBIN YPOBEHb 3d°4s” umeer atoM ...
1) xene3a,

2) Maprasua;

3) 6poma.

Bapmuanrt 5

1.V1Bepxnenue: «B paBHBIX 00beMax pa3lUYHBIX Ta30B MPH OJMHAKOBBIX YCIOBHIX
COJICP’KUTCS OJTMHAKOBOE YUCIIO MOJIEKY» COACPKUT 3aKOH. ..

1) mpocThIX 0OBEMHBIX OTHOIIICHHIA;

2) Asorazpo;

3) TMOCTOSIHCTBa COCTaBa.

2.MonspHasi Macca raza, UMEIOIIEero OTHOCUTENbHYIO TNIOTHOCTH 1o Bo3ayxy 1,03, paBHa
B I/MOJIb. ..

1)30; 2)15; 3)2.

3. Conb CaCl; Henb3sl MOMyYHTh JEHCTBUEM METajlia KabIus Ha ...

1) HCl,

2) CuCly,

3) Cl,.

4. ObnacTh MPOCTPAHCTBA, B KOTOPOM HambOOJEe BEPOSITHO HAXOXKIEHUE DJIEKTPOHA —
3TO:

1) opbwura; 2) opbuTaip; 3) MOAYypPOBEHbD.

5. BaneHTHBIH 37€KTPOHHBIN YPOBEHb 3d'4s? umeer atom ...

1)  ramms;

2) TepMaHus;

3) ckaHaus.

Bapuanr 6

1.Menpyaiiias yacTulla BEIecTBa, 00IaJarnas ero XAMUH4eCKUMH CBOHCTBAMH — 3TO:

1) wmonekyna;

2) artom;

3) OSKBHBAJICHT.

2.MonspHas Macca 3kBUBaieHTa (ochopHoi kucnoTsl B peakuun HizPO, + 2KOH =
K2HPO, + 2H,0 paBHa...r/MoJIb-9KB:

1)98; 2)49; 3)32,7.

3. HCI 6yner B3aumo eiicTBOBATH C...

1) Na,SOqy,

2) AgNOs;,

3) KNO:s.

4. Duepruio u Gpopmy opbUTaneit onpenesnser. ..

1) rnaBHOE KBAaHTOBOE YHCJIO;

2) opbOuTaIbHOE KBAHTOBOE YHCIIO;

3) CHMHOBOE KBAHTOBOE YHCJIO.



S.BasieHTHBIN IEKTPOHHBIN YPOBEHb 4d°5s® umeer atoM ...
1)Hno6us;

2)CypbMBbl;

3)MBIIIBSIKA.

Bapuant 7

1. ABTop 3akoHa: «Macca BeIIeCTB, BCTYNUBIIUX B PEAKIMIO, paBHA MAacce BEIIECTB,
00pa30BaBIIMXCS B PE3yJIbTATE PEAKIIUN) -

1)JlomonocoB M.B.;

2)l'eii-JIroccak;

3)IIpycr.

2. Monspuast macca skBuBajiienTa Cry(SO,)3 B I/MOJIB-9KB paBHa. ..

2) 392;2)130,7; 3) 65,3.

3. NaOH ne Oyner B3auMoeiicTBOBATS C...

1) COq,

2) Al(OH)s,

3) N2O.

4. CoOCTBEHHBII MEXaHUYECKUI MOMEHT JIBU)KCHUS SJICKTPOHA XapaKTEPU3yer ...

1) raBHOE KBAaHTOBOE YHCIIO;

2) opOHTaIbHOE KBAHTOBOE YHCIIO;

3) cIUHOBOE KBAaHTOBOE YHCIIO.

5. BaneHTHBIH 3J1IEKTPOHHBIN YPOBEHb 4324p1 MUMEET aTOM ...
1) ammus;

2)repMaHus;

3) amnms.

Bapuanr 8

1. «O0beMbl BCTyMaIIUX B PEAKIMIO T'a30B OTHOCATCS APYr K APYry U K oObemam
00pa3yIoIMXCs ra30B, KAK HEOOJIbIINE LENIbIe YHCIIa) - 3aKOH. ..

1) Asorampo;

2) Teii-Jlroccaka;

3) M.B.JlomoHoCOBa.

2. MonsgpHast Macca rasa, MUMEIOIIETO OTHOCUTENBbHYIO IUIOTHOCTh 1O BO3Iyxy 1,52,
paBHa B I/MOJIb. ..

1)44; 2)15; 3)22.

3. ZnO He Oyzer B3aMMOJEICTBOBATS C...

1)H,0; 2)HNO3; 3)KOH.

4. B arome He MOXeT OBITh JABYX OJJIEKTPOHOB C OJMHAKOBBIM 3HAYEHHEM BCEX
KBAHTOBBIX YHMCET —

1) TPUHIIMIT HAUMEHBIIEH SHEPTUH;

2)npunuun [laynu;

3)npasuiio ['yHna.

5. BajleHTHBIN 3JIEKTPOHHBIN YPOBEHb 3d%4s? umeer atom ...

1 )MbIIBSIKa;

2)repMaHus;

3)BaHaams.

Bapuant 9
1.ABTODp 3aKoHa: «BCsikoe 4nCTOE BEIIEeCTBO, HE3aBUCUMO OT CIIOCOOOB €ro MOTYYCHHS ’
HAXO0XJICHUS B IPUPOJIE, UMEET MMOCTOSHHBIN KaueCTBEHHBIM U KOJIMYECTBEHHBIN COCTaB) -
1) JanbTOH;



2)l'eit-Jlroccak;

3)IIpycr.

2. Monsipaas mMacca skBHuBasieHTa ¢ochopHoil Kucnotsl B peakuuun Hz;PO, + 3KOH =
K35PO4 + 3H,0 paBHa...T/MOJIb-9KB:

1)98; 2)49; 3)32,7.

3. K ampoTepHbIM OKCHIaM OTHOCHUTCH. . .

1) Cao,

2) MoOg3,

3) Cry0a,.

4. 3anomHeHNe 3JEKTPOHHBIX OpOUTaliell B aTOMax € yBEJIMYEHUEM MOPSAIKOBOTO HOMEpa
HPOUCXOJUT MOCIICAOBATEIBHO, B MOPSAKE BO3pacTaHust CyMMbI N + | —

1 )IpyHIIUIT HAUMEHBIIICH SHEPTHH;

2)npunuun [laynu;

3)nepBoe npaBuiio KiieukoBCcKoTO.

5. BaneHTHbII 37€KTPOHHBIN YpOBEHb 3d%4s® nmeer atom ...

1) ammus;

2) repMaHus;

3) TuraHa.

Bapuant 10

1. YcnoBHas win peajibHas 4yacTUIA, PABHOLIGHHAs B PEAKIMAX OOMEHa OJJHOMY aToMy
WM HOHY BOJIOPOJA UM B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIX OTHOMY 3JIEKTPOHY —

1)von;

2)3KBUBAJICHT;

3)Monekyna.

2. MonsipHas Macca ra3a, OTHOCUTEJIbHAsI INIOTHOCTh KOTOPOT'O IO BOAOPOY 8, paBHa...

1) 16;

2)8;

3) 4.

3. K KHCIIOTHBIM OKCHJIaM OTHOCHTCH. ..

1) CI’203,

2) anoz

3) CO.

4. Tlpm onWHAKOBBIX 3HavyeHWsX cymMMm (n + |) cHavyanma 3amofiHsieTcsi OpOMTaNL C
MEHBIINM 3HaYE€HUEM TJIaBHOTO KBAHTOBOI'O YHCIIA —

1) mepBoe npaBmio Kiedkosckoro,

2) Bropoe KneukoBckoro,

3) mpUHIMIT HAUMEHBIIEH SHEPTHH.

5. BaneHTHBI 3J1eKTPOHHBIN YPOBEHb 432p2 HMMEET aToM ...

1) amnus;

2) repMmaHus;

3) turaHa.

[IIxana oreHUBaHUA — 3aU4TECHO / HE3AUTEHO.

KonTpoabHas Ne 2
Bapuanr 1.

1. B xakoii cTpoke npuBeaeHbl (HOPMYJIbl BEIIECTB TOIBKO C KOBAJCHTHOW MOJSPHON
CBA3BIO?
1) KCI, HCI, SO;



2)  HCI, NH3, P,0s

3) SO,; BaO; Cl..

2. Vkaxure CBs3H, paCIIOJIOKCHHBIC B IMOPAJAKEC YBCIIMYCHUA UX NJIAHBIL:

1) Na-Cl, Mg-Cl, Al-CI,

2) Al-Cl, Mg-Cl, Na-Cl,

3) Na-Cl, Al-CI, Mg-ClI.

3. 3Hepm;1 JABUXXCHUSA U B3aHMOHeﬁCTBHH BCC€X YacCTull CHCTEMbI, 3a HCKIIOYCHHCM
KHHETHYECKOM OHEPIUun ABHUXKCHUA CUCTEMBI U HOTCHHH&HBHOﬁ OHEPIUU €€ B IOJIE TATOTCHUA -

1) DHTAJIBITHUS;
2) BHYTPCHHSISI DHEPTHS;
3) norennuan ['udoca.

4. Ecnu KoHLEHTpaluioo BellecTBa B yBennuuTh B 2 pas3a, TO CKOPOCTh XUMHUYECKOU
peakuun A +2B = AB,, ...

4) YBEJIUYUTCS B 2 pasa;
5) YMEHBIIUTCS B 2 paza;
6) yBEJIUYHUTCS B 4 pasa.

5. He npuberas k pacueTam, ONpeeIIUTe 3HAK H3MCHEHUSI SHTPOITUH TIPU CTaHIaPTHBIX
yenoBusx anst peakuun CoHypy + HoO) = CoHsOH.

1) AS>0
2) AS< 0
3)  AS=0

Bapuanr 2.
1. Vkaxure cTpoKy, B KOTOPOH CBSI3H PACIIOJIOKEHBI B IIOPSAJKE YBEINUCHUS X
IPOYHOCTH:
1) C=C, C-C, C=C;
2) C=C,C=C, C-C;
3) C-C, C=C C=C,.
2. ®opmy TeTpadapa UMEeT MOJIEKYJIa:

1) BCls;

2) C2H4;

3) H3PO,.

3. OyHKIHUS COCTOSHHUS, XapaKTEPU3YIOIasi H3MEHEHHE SHEPTUH CHCTEMBI TIPH p=const -
1) DHTAJIBIINS;

2) sHeprus ' n60ca;

3) BHYTPEHHSISI SHEPTHSL.

4. Ecim TtemmepaTypHbIi KO3(PQUIIMEHT pEaKIuu paBeH 3, TO MpPH TOBBIIICHUU
TemnepaTypbl Ha 20°, CKOPOCTh peakiun?

4) YBEIMYHTCS B 3 paza;
5) yYMEHbBIIUTCS B 9 pas;
6) yYBEITUIUTCS B 9 pas.

5. He mpuberas k pacueram, orpeieinTe 3HaK M3MEHEHHS SHTPOIIUU TIPU CTAaHIaPTHBIX
yenosusax aist peakiuu CO(py + Fyry = COFyp.

1) AS>0
2) AS< 0
3) AS=0
Bapuant 3.
1. T'ubpuan3anus BaJeHTHBIX opOuTaneir atoma ocopa B Mosekyne HzPO, -
1)  sp
2)  sp%

3)  sp.



2. DBOKOBBIM TEpeKphIBAaHUEM AaTOMHBIX oOpOuTaned 1o o00e CTOPOHBI
COEIMHSAIONIEH Apa aTOMOB, o0pa3yercH ...

1) o —cBs3b;

2) T —CBs3b;

3) A —cBs3b.

3. [Ipu abGcomoTHOM HyJIE€ SHTpOMHS Beex Tel paBHa () -
5) NEPBBIN 3aKOH TEPMOJANHAMUKY;

6) BTOPOI1 3aKOH TEPMOIUHAMUKU;

7) TPETUil 3aKOH TePMOJTUHAMUKH;

JIMHUH,

4. PaBnoBecue peakuun: 2NOy) + Oyr) =2NOy(); - AH cmecTuTcs npu a) NOBBILIEHUH

JIaBJieHUs, 0) MOHWKEHUU TEMIIEPaTyphI:
4) a) =, 0) —;
5)  a)—,0)—;
6) a) —, 0) «—.

5. Peakuus, g KoTopoit AHp0=230 k/Ix, ASp0=262 JLx/K, Temmeparypa paBHOBeCHs

COCTAaBJISIET ...
1) 878K
2) 87 K;
3)  0,878K

Bapuanr 4.
1.Vkaxxure CcBsI3M, pacIoNOKEHHbIE B TOPAIKE YBEIUYEHUS NOISAPU3YEMOCTH:
1) H-1, H-Br, H-CI, H-F;
2) H-F, H-Cl, H-Br, H-I;
3) H-CI, H-F, H-Br, H-1.

2. HeperHBaHI/IeM ATOMHBIX Op6PIT8.J'I€I>i 10 JIMHHWH, COEIUHSIOIIECH sAApa aToOMOB,

obpasyercs ...
1) o©—cBs3b;
2) m— CBA3b;
3) A —cBs3b.

3. He npuberas k pacueram, OIpeneInTe 3HaK U3MEHEHUS! SHTPONUU MPU CTAaHAAPTHBIX

ycnoBusix st peakiuii: 8)2S05y+02n=2S05(r; B)NH;3+HBr(r)=NH4Br ).
1) a) AS>0; b) AS<O;
2) a) AS>0; b) AS>0;
3) a) AS<0; b) AS<0.

4, CKOpOCTb pCakniun yBCINYNBACTCA B 2-4 pas3a IIpu MTOBBIMICHUHW TEMIICPATYPBI Ha

kaxnasie 10° - 3r0:
1) npaBuno Baut-I'odda;
2) 3aKOH JEHCTBUS Macc;
3) npunnun Jle-1llarenne.
5. BennunmHa KOHCTaHTHI CKOPOCTU XMMUYECKON PEAKIIMKU HE 3aBUCHUT OT...
1) Temmnepatypsl;
2) KOHIICHTPAIIMH PEearupyIoNInX BEIIECTB;
3) xaTanu3aTopa.

Bapuanr 5
1. CBsi3u, pacmoJio>KEeHBI B MOPSJIKE YBEIIMYCHUS UX JJTHHHBI -
1) H-F, H-1, H-Br, H-CI;
2) H-Br, H-F, H-1, H-CI;
3) H-F, H-CI, H-Br, H-1.
2. VkaxuTe THOpHAM3AIMIO IIEHTPaIbHOTO aToMa B Mojiekyine HpoCOs:

1) sp;



2)  spl;

3)  sp’

3. Temmeparypa paBHOBeCHSI OOpaTUMOM peakluH, JJIsi KOTOPOH AHpO=26O,3 kK,
AS,’=282 JIx/K, paBHa ...

1)  092K;
2) 923K
3)  108K.

4. CkopocTh peakuuu, nporekaronieil mno cxeme 2A+B<2C, ecnu KOHIIEHTpALMIO
BellecTBa B moBeicuTh B 3 pasa...

1) YBEJIMUYUTCS B 3 paza;

2) YMEHBIIHUTCSA B 3 pasa,

3) yBEJMUYUTCS B 9 pas.

5. B npuCcyTCTBUU KaTaln3aTopa paBHOBECHE 0OPaTUMON PEaKIInH ...
1) CMEILAaeTcsl B CTOPOHY 00pa30BaHUs IPOTYKTOB;

2) HE CMEIIAETCs;

3) CMEIIACTCs B CTOPOHY MCXOTHBIX BEIICCTB.

Bapuanr 6
1. CBs13u pacnosoXeHbl B MOPS/IKE YBEINYCHHS UX IPOYHOCTH: -
1) H-1, H-Br, H-CI, H-F
2) H-F, H-CI, H-Br, H-I;
3) H-Cl, H-F, H-Br, H-1.
2. ITnockyro (hopMy HMEET MOJIEKYIIa. . .

1) BF3;
2) CoHg;
3) H3POs.
3. Peakuuu, mpoTeKaroye ¢ MOrIONCHHEeM TeIla -
1) reTepOTreHHBIC;
2) SHIOTEPMHUUECKUE;
3) 9K30TEPMHUECKUE;

4. Ecnu teMmnepaTypHbI KOX(QQHUIMEHT peaklUuu paBeH 2, TO NpU IOBBILICHUH
TemnepaTypsl Ha 40° CKOpPOCTh peaKIuH. ..

1) yBenuunrcs B 4 pasa;

2) yMEeHbBIIUTCS B 4 pasa,

3) yBenuuutcs B 16 pas.

5. Temmeparypa paBHOBecHs OOpaTUMOUM peakiuu, JJIsi KOTOPOH AHp0:160,5 kK,
AS,’=202 JTx/K, paBHa ...

1)  0,79K;
2)  792K;
3) 126K

Bapuanr 7
1.VkaxuTe CBSI3U, PACIIOIOKEHHBIE B IIOPSIIKE YBEIMUEHUS UX MOJISIPHOCTH:
1) H-1, H-Br, H-CI, H-F
2) H-Br, H-F, H-1, H-CI;
3) H-F, H-CI, H-Br, H-1.
2. CBs3b, 00pa3oBaHHAs aTOMaMH HEMETAJUIOB C PA3JIUYHOM AIIEKTPOOTPHULIATEIEHOCTHIO

1) KoBaseHTHas HEMOJSIPHAs;
2) KOBaJIeHTHAas IMOJISPHAS;
3) wuoHHas.



3. Kpurepuii caMOnpou3BOIBHOTO MPOTEKAHUS PEAKIIMH PU TTOCTOSHHOM JaBJICHHUH -

1) SHTAJIBIINS,

2) SHTPOIHS;

3) sueprus ['ub6ca.

4. CKOpOCTh peakKiiy IPOIOPIHUOHATIbHA KOHIICHTPAI[UH PEarupyroInX BEIIECTB —

4) 3aKoH ASHCTBUS Macc;

5) [MpaBuno Baut-T'odda;

6) [Mpuniun Jle-1latense;

5. Temmeparypa paBHOBecHsi OOpaTUMON peakuuu, ISl KOTOPOM AHpO=32O kK,
AS,’=132 JIx/K, paBHa ...

4  24K;
5)  412K;
6)  2424K.

Bapuanrt 8
1. CoequHEHHS TOJIBKO C MOHHBIM THUIIOM CBSI3U TIPUBEICHBI B CTPOKE. . .
1) KCI, CO, BaO;
2) BC|3; Mgzpb, KF;
3) CaO, SrCl,, NaF.
2. Mosekya, LEHTPAIbHBIA aTOM KOTOPOIl HAXOAUTCS B COCTOSHUH SP°-THOPHIH3ALIY,
umeet Gopmy...

1) JTMHEHHYIO;

2) TETPAdIPUIECKYIO;

3) IUIOCKYIO.

3. Peakuusi, KoTopasi HIET Ha rpaHUIle paszera ¢as -
4) TOMOTCHHAS,

5) reTeporeHHas;

6) IK30TEPMHUYECKAs.

4. B xakyro cTOpoHy cMecTuTcs paBHoBecHe oOpatumoit peakiuu CaCO3<Ca0+COy;
+AH, ecnu a) NOBBICUTH TEMIIEPaTypy, 0) MIOHU3UTH JaBlIEeHUE?

1) a)—> 0)—;

2) a)— 0)«;

3) a)—> 0) He cMecTHUTCH.

5. B W30MMpOBaHHBIX CHUCTEMax CaMOIPOM3BOJBHO HAYT TOJBKO TAaKHE IPOIECCHI,
KOTOPBIE COMPOBOXK/JIAIOTCS BO3pacTaHUEM YHTPOINU -

1) IIepBbIil 3aKOH TEPMOIMHAMUKHY;

2) BTtopoii 3aK0OH TEpMOJIUHAMUKY;

3) Tpernii 3aKOH TEPMOIMHAMHUKHU.
Bapuanr 9

1. HanmuuueM /1e0Kann30BaHHBIX 3JEKTPOHOB XapaKTEePU3YyeTcs. .. CBA3b
1) KoBaseHTHasl MOJSPHAs;

2) WOHHas;

3) MeTaymTMyecKas.

2. YkaxuTe THOpUAM3AIMIO aTOMa KpeMHUs B MoJiekyne HySiOs3:

1)  sp;

2 sph

3)  sp’

3. OyHKIUS COCTOSHHUS, XapaKTepU3YIOasi CTENICHb HEYMOPAI0YEHHOCTH CHCTEMBI —
1) SHTAJIBIINS,

2) sHeprus ['n60ca;
3) SHTPOIIHS.



4. VI3MeHeHHe SHTAIbIIUU 3aBUCUT TOJIBKO OT BUJA M COCTOSTHUS UCXOAHBIX BELIECTB U
MPOJYKTOB PEAKIIMH U HE 3aBUCUT OT IIyTH Iepexo/ia -

1) I1epBbIii 3aKOH TEPMOJUHAMUKH;
2) BTopoii 3aKk0H TepMOJIMHAMUKWY;
3) 3axon ['ecca.

5. PaBHoBecue peakuuu: 2SOy + Oy =2S03(); -AH cMecTuTCs npu a) NOBBILICHUH
JIaBJICHUs], 0) MOHMKEHUU TEMIIEpPaTyphbl:

1) a)—,06)—;

2) a),0);

3) a) —, 0) «—.

Bapuant 10

1. Xumuyeckasi CBs3b XapakTepu3yeMash HEHACBIIAeMOCThIO U HEHANpPaBIEHHOCTHIO —
3TO:

1) KoBajeHTHas HEMOJIApHAs;

2) UOHHag;

3) MeTaluTMyecKas.

2. YKaXWTe CBSI3M, PACTIOJIOKEHHBIC B TIOPSIKS YBEIUUCHHSI IOJSIPHOCTH

1) Na-F, K-F, Li-F;

2) Li-F, K-F, Na-F;

3) Li-F, Na-F, K-F.

3. [oxBoammast K CHCTEME PHEPTHs pacXOyeTCsl Ha YBEIMYCHNUE BHYTPEHHEH SHEPTUU U
coBepleHre paboThl MPOTUB CUJI BHELITHETO JaBIIECHUS - 3TO:

1) Bropoit 3ak0H TepMOJMHAMHKH;
2) IlepBblii 3aKOH TEPMOJUHAMUKHY;
3) Tpernii 3aKOH TEPMOIUHAMUKHU.

4. B xakyro cTopoHy cMecTuTcsl paBHOBecue oopatumoit peakuuu 2NO+0,=2N0O,, -AH,
€CJIM a) TIOBBICUTh TEMIIEPATYPY, O) MOHU3UTD JaBieHUE?

1) a)—, 0)—;
2) a)¢«—, 0)«—;
3) a)—>, 0) HE CMECTHTCH.

5. Temmeparypa paBHOBecHs OOpaTUMOM pEaKIuu, sl KOTOpPOH AHp0=201 kK,
ASp0=73 JUx/K, paBHa ...

1)  2,75K;
2)  363K;
3)  2753K.

[IIkana oneHUBaHUA — 3a4TEHO / HE3AUTEHO.

3. Pa3zHoypoBHeBbIE 321a4M U 321aHUA

PasHoypoBHeBbIE 3alaud M 3aJaHUs TMPEACTABIEHbl B MPAaKTUKyMax Yy4eOHHUKOB
MaprteiHoBoit u ap. (JI-2 u JI-3) mo 15 BapuanToB B Kax1oil riase. B maHHOM JOKyMeHTe
MPEJICTaBJICHO M0 OTHOMY BapUAHTY U3 KaXKIOU TEMBI.

OCHOBHBIE XUMWYECKUE TTOHSITUS U 3AKOHBI. ATPETATHBIE COCTOSIHUS
BEILECTB

Bapmuanr 1

1. CKOJBKO JMTPOB YIJIEKHCIOrO Tra3a (mpu H.y.) oOpasyercss mpu TOpeHuH 1 Kr
yriepona?

2. CKOJIBKO IIMHKA HAJ0 PacTBOPUTH B KHUCIOTE Ul NoJjiydeHus 2,8 1 Bojgopona (mpu
H.y.)?



3. Kakoit o6bvem 3aiimyT 8 1 kucnopona npu 27°C u gaBnenun 5 atmochep? CKOIBKO
MOJIEKYJT COAEPKUTCS B 3TOM MOpIHHM raza’?

4. Yemy paBHa MOJIIpHAsi Macca SKBHBAJICHTa THApPOKcHaa Oapus B peakiuu: Ba(OH), +
H,SO, = BaSO, + 2H,0?

5. Ompenenure MOJIEKYJISAPHYIO MacCy Tras3a, €Clid €ro OTHOCHUTENIbHAs IJIOTHOCTH IO
a3oTy paBHa 2,54.

6. Ha Boccranosnenue 12,8 r Meraymia u3 ero okcujga norpedosanock 4,48 1 Bogopoaa
IpU HOPMaNbHBIX yciaoBHsX. Omnpenennure MOJSAPHYIO Maccy MeTajla ¥ MOJISIPHYIO Maccy €ro
OKBHUBAJICHTA, €CJIH yAeNbHas TETIOEMKOCTh MeTauia paBaa 0,39 Jx/r-rpan.

OCHOBHBIE KJIACChI HEOPTAHUYECKWX COEJWUHEHUI

Bapmuanr 2.

1.Vkaxure, K KAKOMY KJIacCy MPHUHAIIEKAT CIACAYIONIHEe HCOPraHUYECKUE COCAUHCHHUS,
JaiiTe UM Ha3BaHHE 10 cucTteMarndeckoil Homenkiatype: Cu(OH),, CO,, Al,O3, HNO3, BaCl,,
Fex(SO4)3, KOH, HBr .

2. HanmmuTe ypaBHEHUS! peaKIMid, XapaKTEpU3YIOIINE XMMHUYECKIE CBOWMCTBA BEIIECTB
CaO, HNO:s.

3. Hammmmre ypaBHEHWMs peakiuid, C IOMOIIBI0 KOTOPBIX MOYHO OCYIIECTBHTH
creaymolye npespaieHus: Zn — ZnO — ZnSO4 — Zn(OH), — ZnO.

CTPOEHUME ATOMA

Bapuanr 2.

1.CocraBbTe nonHbIE JEKTPOHHBIE (POPMYIIBI 3JIEMEHTOB 51, 25. VKaxuTe 3J1€KTPOHHOE
CeMEeNCTBO, IpuBeANTE rpaduueckyro (GopMyiy BaJE€HTHOTO CIIOS:

2. YKaXUTe MOPSIKOBBII HOMEP, XUMHUECKUI 3HAK U XMMUYECKHE 3HAKH aHAJIOTOB
JJIEMEHTA, aTOM KOTOPOI'0 UMEET CIEAYIOUIYIO BAJIEHTHYIO JJIEKTPOHHYIO CprKTypy2322p4.

3. CpaBuute Sb ¢ 1ByMs coceTHMMY B TIEPHOJIE U C ABYMsI OJIMIKAHIIIUMHK JICKTPOHHBIMHU
QHIOTAaMHU B TNOATPYyNNE MO CIEAYIOUIMM XapaKTEPUCTUKAaM: paguyCcy aToOMOB, DJHEpruu
MOHM3AIMM, SHEPIUM CpPOJCTBA K JJIEKTPOHY, 3JIEKTPOOTPULATENBHOCTH, METAIIIMYHOCTH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIM CBOMCTBAM, XapaKTepy BBICILIEr0 OKCUIA U TMAPOKCHUIA.

4. YKaxxuTe 3JIEMEHT U KOJIMYECTBO HEUTPOHOB B S,APE €ro aToMa, UCXOJIs U3
AIIEKTPOHHOI'O CTPOEHHS €r0 MOHA 3% 3d°4s°.

5*. Hamumure 3Ha4YeHHs] BCEX KBAHTOBBIX YHCEN (OPMHPYIOLIETO 3JEKTPOHA aToma
snemenTa Ne33.

XUMHNYECKAS CBA3b

Bapuanr 4.

1.Vkaxure Tin xumMmuueckoii cBa3u B coeqnueHusx Na,O, Hl, O,, KBr.

2. Pacrnomoxure yKa3zaHHBIC XHMHUYSCKHE CBS3M B TIOPSAKE BO3pACTaHUS MX
MOJISIPU3YEMOCTH:

H-ClI, H-F, H-1, H-Br; u npounoctu: P-H, As-H, N-H, Sh-H.

3. B coenqunenusx HPO3; u BeBr; a) ykaxkure cTeneHb OKUCICHUS aTOMOB, 0) TPUBEIUTE
rpadudeckue GOpMyTabl BAJEHTHOTO CJIOS aTOMOB, B) COCTaBbTe Tpaduueckyro Qopmyry
MOJIEKYJIBI C YYETOM BaJICHTHBIX BO3MOXHOCTEH aToMOB, T) 00O3HaubT€ G U T-CBSI3H, J)
YKaXHUTE, TICPEKPhIBAHNEM KaKUX DJICKTPOHHBIX OOJAaKOB OHU OOpPa30BaHBI, €) YKAKUTE THII
rudpuan3anu  opOuTaNeil IMEHTPAIbHOTO aromMa (€cid TakoBas HMMEET MecTo) |
MPOCTPAHCTBEHHYIO KOHPUTYPAITHIO MOJICKYJIBI :

4*  CocTaBbTe DHEPreTUYECKHUE JUarpaMMbl  paclpeleNeHHusl dSJIEKTPOHOB  TIO
MOJIEKY/IAPHBIM OPOUTANIAM pealbHBIX MM TUmoTeTHdeckux actuil Oz, H,", oneHnTe mpoysocTs
ATUX YaCTHII.



XUMNYECKAS TEPMOJINMHAMUKA

Bapuant 3

1. Paccuuraiite  crapmaprHyro SHrTanbnuioo  peakuun  CaOg) + COypy = CaCOs3).
VYKaxuTe, 9K30- WIH SHAOTEPMUYECKON OylIeT 3Ta peaKiusl.

2. PaccumTaiiTe KOJMYECTBO HHEPTUU, BBIIEISAIONICHCS Npu Cokuranud 10 M (n.y.)
alleTUiIeHa, eca TermoBoi apdexr peakuun 2CHygy + 50,1y = 4COyry + 2H20() cocraBiser
2600 xJIx.

3. He mpou3Bo/is pacueToB, MPEeACKaKUTE 3HAK U3MEHEHUS! SHTPOIUH MPU CTAaHAAPTHBIX
YCIOBUSIX I IIpoLecca: CSz(;K) + Oz(r) - COQ(F) + SOQ(F).

4. Omnpenenute, MOXET JU  ObITh  BOCCTaHOBIEHAa MeIb [0  peakluu
CUO(K) + Hz(r) = CU(K) + Hzo(r) mpu 500 K.

5. PaccuurailTe CTaHAZAPTHYIO OSHTPONHUIO PEAKIMH, BBIPAKAIOUIYIOCS CXEMOM:
SOy + H2S@) = S + H2Oe).

XUMHNUYECKASI KUHETHUKA

Bapmuanrt 5

1. CocTaBpTe MaTEMAaTUYECKOE BHIPAKEHUE 3aKOHA JACUCTBHUS MACC I CIEIYIOIIETO
npouecca: Mg + Oyry = MgO ).

2. Kak usmenurcs ckopocts xumuueckoil peakuuu: SOyry + Oyry) = SO3p), eciu a)
koHueHTpauuio SO, yBenuuuTh B 3 pasa; 0) remrepatypy mnpoiecca nounsuts Ha 40°C (y = 3)?

3. B KaKkyr0 cTOpOHY CMECTUTCS] pABHOBECHE XUMUYCCKOU PEAKITUH:
Hary + Brawy = HBI); AH <0, ecnu: a) cHu3uTh TemnepaTypy; 0) yBeIHMUYUTD JaBJICHUE; B)
BBECTH KaTaJM3aTop; I') YMEHBIIUTH KOHIIEHTpanuto Br,?

4. CocTaBbTe BBIpQKCHHE KOHCTAHTHI XUMHUYCCKOT0 paBHOBECHS IS mporiecca 3.

PACTBOPHI 1 ANCITIEPCHBIE CUCTEMBI

Bapuanm 6.

1. Onpenenute MOJSPHYIO KOHLIEHTpALMIO pacTtBopa, coaepxamero 11,2 r KOH B 200
MJI pacTBOpa.

2. CocraBbTe ypaBHeHus aucconuaruu coeaunernii H,SO3z u HCIO. B tex ciayuasx, rue
3TO HEOOXOIMMO, NMPUBEAUTE YpaBHEHMs CTyneH4aroil auccoruanuu. CocTaBbTe€ BBIpaKEHUS
KOHCTaHT AMCCOLMAIMKM TpeAsoKeHHbIX KucinoT. Kakas u3 nByx sBiserca Oonee ciaboif?
Paccuuraiite crenens quccounanuu onHou u3 kucnot B 0,01 M pactBope.

3. CocraBbte BelpaxkeHus [1P Bemects SrSO, nu BaSO,, cpaBHHTE MX pacTBOPUMOCTb.
Paccunraiite KOHIIEHTpalMI0 KaTUOHOB W aHMOHOB B HACBIILIEHHOM PAacTBOPE OJIHOTO W3 ATHX
BELIECTB.

4. Paccunraiite koHueHTpanuto nonoB OH', a Takxe pH pacTBopa, ykaxkure peakiuio
cpeibl, eciii KOHIeHTparus nonos H' cocrasisier4,52-10™,

5. IlpuBeanTe MOJNEKYISIpHbIE U HOHHbIE YPAaBHEHHS TE€X PEAKIMNA, KOTOPbIE BO3MOXKHBI B
pacTBope, 00BSACHUTE UX HAIIPABJIEHHOCTD:

Pb(OH); + KOH —»
H,S + FeCl, —»
ZnSO4 + Cu(OH), —»
NaH,PO4 + NaOH —
CaCl, + Na,CO3; —»

6. CocraBbTe MOJIEKYIISIPHBIE YPaBHEHHS PEAKIIHiA, COOTBETCTBYIOIIUE CIIETYIOIIUM

KpPaTKUM MOHHBIM:
FeOH?" + 20H = Fe(OH)s4
MgCOs + 2H" = Mg + CO,T + H,0
Cu®* +S* = cusi.
7. Paccunraiite konnenTpauuio nosos H u OH™ B pactsope, pH kotoporo pasen 11,6.



8. Kakue, u3 couneli moBepraroTcs TUAPOIU3Y: HOTUI TUTHS, CYIb(DUT HATPUS, HUTPAT
anmoMuHMs, kKapooHat ammonus? [IpuBeanTe MosieKyIsipHbIE 1 HOHHBIE YPaBHEHUS THAPOIIN3A,
YKaXHUTE PEAKIUIO CPEJIbl U YCIOBUS CMEIIEHUSI PABHOBECHUS THIPOIU3A.

9. [IpuBenuTe MOJEKYISAPHBIE U KpAaTKUE NOHHO-MOJIEKYJISPHbIC YPAaBHEHUS PEAKIIHIA, C
MOMOIIHIO0 KOTOPBIX MOXHO OCYIIECTBHUTH CICAYIONINE MPEBPAIICHUS, YKAKUTE YCIOBUS UX
MPOTEKAHUS:

K>S - KHS — K,S

CuO — Cu(OH),

Crz(SO4)3 — CrOHSO, —» Cr2(804)3
KCI — HCI

Al > A|2(SO4)3

10. JTaBienne mapa 6enzona (CgHg) nmpu 20°C pauo 75,18 mMm pT.cT. Beruucnure,
JIaBJICHHUE Mapa HaJ pacTBopoM, coaepskarum 0,514 r nupenmiamuna (CeHs),NH B 50 r
OeH3oI1a Ipu ATOU TemrmepaType.

OKUCJIIMTEJIBHO-BOCCTAHOBUTEJIbHBIE PEAKIIN

Bapuanr 6.

1. Ykaxute cTenens okuciaenus atomoB B coequaenusax: HNO,, NagSbO,, [CuOH],CO:s.

2. Ilpennonoxwure, kakyto poiab B OBP moryr urpaTh COeAMHEHHUS JaHHOTO DJIEMEHTA,
coZepKallle €ro aroMbl B CTEIEHU OKHUCICHUS IO, I, 17, T [IpuBenute mnpumMepsl
COOTBETCTBYIOLIUX COECAUHECHUM.

3.Ykaxute T OBP 1151 ka)k10# 13 TpUBEICHHBIX CXeM peakiuid. PaccraBpTe
KO3 (HUITUEHTBI, TIOJB3YAICh METOAOM JICKTPOHHOTO OallaHCca. Y KaKUTE OKUCIIUTEh H
BOCCTaHOBHUTEb.
H,O, - H,O + O,
S + NaOH — Na,S + Na,SO; + H,O

4.CoctaBbTe ypaBHEeHHUs nodaypeakuuii ¢ yuetoM pH cpeasl. Kakoit mporece
BBIpaXaeTcsl KaKbIM ypaBHEHHEM?

pH<7 pH~7 pH>7
S04 — SO, CrO,> — Cr(OH)s Cl, > ClO;
5. PaccraBbTe K03(pPuiMeHThl B npuBeAeHHbIX cxemax OBP, monb3ysce MeToiom
nonypeakuuii: Hg + NaNO3; + H,SO4 — Na,SO,4 + HgSO4 + NO + H,0.

SJIEKTPOXUMUA

BapuanT 10.

1. Kakas U3 npHUBEIEHHBIX peaKIIUi HEBO3MOKHA?

MnSO4 + Mg —, SnSO,4 + Cr —, CaCl, + Mg —»

2. B coeunennn ¢ kakum noysementom Ni/NiZ* wm Hg/Hg?anexrpox Cu/Cu® 6ymer
aHozioM? Hamummre ypaBHEHUS! COOTBETCTBYIOIINX MOJIypEaKuii.

3. BeuuciuTe KOHIEHTpAIMIO HOHOB BOJOpPOJa B PAacTBOPE, B KOTOPOM IOTEHITHAI
BOJIOPOJHOTO 3JIEKTpoAa paBeH —82 MB.

4. PaccraBbTe KOOQGUIMEHTHI B cXxeMe peakiiy. OLeHNTe BEpOSITHOCTh MPOTEKaHUS
npoliecca B yKa3aHHOM HalpaBJIeHUH MPH CTAaHAAPTHBIX YCIoBUsAX. OTBET MOATBEPAHUTE
pacuerom: NaBr + MnO, + H,SO4 — MnSQO, + Br; + Na;SO4 + H0.

5. Beruucnere DJIC anemenra, cocrosiiero u3 Zn B 0,1 M pactBope ZnSO,4 u Pb B 0,02
M pactBope Pb(NO3),. CoctaBbTe cxemy 37eMeHTa.

6. HanucaTh ypaBHEHHsI peakiMii 2JIEeKTPOIM3a paciuiaBa RbCl Ha MHEPTHBIX 3JIEKTPOaX:

7. Hamucarp ypaBHeHHs peakuuii siektposimsza pactBopoB coneii CaCl,, KyCOjz Ha
MHEPTHBIX AIEKTPOAAX:



8. B pacreope mmerorcs nons SO42, Cu?, Li*, Br, H'. Kakue u3 HuX W B Kakoil
NI0CJIEI0BATENIBHOCTH OYyAYT pa3psKaTbcs Ha KaToze U aHoe?

9. Tok cunoii 2 A Beinenser u3 pactBopa xiopuaa 3oxota(lll) B reuenne 1 yaca 4,905 r
30J10Ta. BpluMcuTe SKBUBAIEHT 3TOr0 METallIa.

10. Tox cummoit 3 A BbLIEISIET U3 pacTBOpa COMM KaamMus 3a 1 yac 6 T Meramia.
Bbruucnure BbIXOM IO TOKY.

11. Kakoii u3 Haxoasuuxcsi B KoHtakre Zn-Ni MetamioB, OyaeT moaBepraThCsi KOPpO3uu
B arpeccuBHoOM cpene? Hanuiunre ypaBHEHHs KATOAHOTO M aHOJIHOTO IIPOLIECCOB B a) KUCIIOH, 0)
HEUTpaJIbHOU cpenax.

4. YcTHBIU onpoc, codece0BaHue

I'maBa 1. OCHOBHBIE XUMMWYECKHUE [TOHATUA 1 3AKOHBI

1. JlaiiTe ompeneneHUss XUMHYECKUM TIOHSATHUSAM: aTOM, MOJIEKyJla, AaTOMHas |
MOJIEKYJIIpHAsi Macca, 3JIEMEHT, 3KBUBAJICHT, IIPOCTOE U CIOXKHOE BEIIECTBO.

2. IlpuBenure GOPMYIMPOBKH OCHOBHBIX CTEXHOMETPHUYECKHUX 3aKOHOB (TIOCTOSIHCTBA
COCTaBa, MPOCTHIX OOBEMHBIX OTHOIICHUH, MPOCTHIX KPATHBIX OTHOIIECHUM, ABOTraapo,
SKBUBAJICHTOB).

3. IlpuBenute onpeneneHuss XUMUYECKUM MOHSITHIM: MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00BeM, OTHOCUTENIbHAS IJIOTHOCTH rasa.

4. JlaiTe ompenercHHs MOHSATHSAM JKBUBAJICHT, (HDAaKTOP SKBUBAICHTHOCTH, MOJISIpHAS
Macca SKBUBAJICHTa, MOJISIPHBI 00BEM SKBUBAICHTA.

5. TlpuBemute (GOPMYIUPOBKH OCHOBHBIX Ta30BBIX 3aKOHOB. lIpuBenurte ypaBHCHHE
COCTOSIHMS MA€AJIbHOIO ra3za u ypaBHeHue Knanelipona-Menaeneesa.

6. Ilepeuucnure OCOOEHHOCTH COCTOSHUS UJAEATBHOTO Ta3a IpeArnojaraeMble
KMHETUYECKOW Teopuel ra3oB. JlailTe ompenerneHue U MaTEMaTUYECKOE BBIPAKEHUE CpeaHEn
KBaJPaTUYHON CKOPOCTH MOJIEKYJI Ta3a.

7. IlpuBequTe OCHOBHOE YpaBHEHHE KMHETHUYECKOW TEOPHH ra30B U ypaBHEHUE CpeIHEH
KHHETHYECKOW SHEPTUH MOJIEKYIT rasa.

8. OnumuTe 3aBUCUMOCTh CKOPOCTU JBUKEHHUS MOJIEKYJI OT UX MAcChl U TEMIIEpaTyphbl.
OxapakTepusyiTe TeMneparypy Kak CTaTUCTUUECKYIO BETMUYHUHY.

9. OxapakTepusyiiTe 0COOEHHOCTH KHUJIKOTO COCTOsIHUA. [laiiTe onpeaeneHus MOHATHIM:
MOBEPXHOCTHOE HATSHKEHUE, WCMapeHue, KOHJEHCAllMsl, HACBHIIIEHHBIA TMap, TeMIiepaTypa
KUIICHUS.

10. OxapakTepusyiTe CBOWCTBA BEIIECTB B TBEPJAOM COCTOSHUU, UCXOJISl U3 CTPOCHUS X
KPUCTAJUTMYECKUX PELIETOK.

11. [JaiiTe onpeneneHne TEMIOEMKOCTH BEECTB. YeM OTINYaKOTCA yAeIbHast, MOJIIpHas,
M30XOpHasl, U300apHasi, CpeaHss U HICTUHHAS TeTIOEMKOCTH?

12. Chopmynupyiite npasuiio [Jrononra u [Itu, u 3akon Knonmna-Heiimana.

['naBa 2. OCHOBHBIE KJIACChI HEOPT AHMYECKNX COEJIMHEHNI

1. JlaiiTe ompeneneHus OCHOBHBIM KjaccaM HEOPTaHWYECKUX COCTUHEHHH (OKCHIIBI,
OCHOBAaHUS$, KUCJIOTBI, COJIN).

2. TlpuBenute kmaccu(UKAIMIO U ypaBHEHHUS pPEAKIIMH, XapaKTepU3YIOIIHEe CBOWCTBA
OKCH/IOB.

3. TlpuBeaute KnacCHPUKALMIO M OXapaKTEpU3YHTE O0OIIHMEe XUMHUYECKHUE CBOICTBa
KHCJIOT.

4. TlpuBenure Kinaccu(UKAIMIO U OXapaKTepU3yHTe OOIIMe XMMHYECKHE CBOWCTBA
OCHOBaHUH.

6. IlpuBenuTe ypaBHEHHS pEaKIUi, OMUCHIBAIOIINE XMMHYECKHE CBOICTBA M CIOCOOBI
MOJTYYEHHUS COJIEH.



7. lTlpuBemuTe TpHUMEPHI PEAKIMA COCTUHEHUS, PA3JIOKCHHS, OOMEHA, 3aMeIleHUs.
OTMeThTe, KaKne U3 HUX OTHOCSATCS K OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIUSAM.

I'maBa 3. CTPOEHUE ATOMA

1. Kakue Mozaenu npeaiecTBoBall KBAaHTOBO-MEXAHUYECKOW TEOPUU CTPOEHUSI aToma?

2. Kak otkpeitus Ilnanka, bopa, ne bpoitns, I'eiizen6epra cnocoOCTBOBaIM CO3aHUIO
COBPEMEHHOM T€OpUU CTPOEHUsI aToma?

3. JlaiiTe ompeneieHue MOHATHSIM — OpOWUTa b, KBAaHTOBBIE YHCIA, MX 3HAYCHUS U
(bu3nUeCKuil CMBICIT.

4. CdopmynupyiTe TNPUHIMIBI 3aMOJHCHHUS aTOMHBIX OpOHWTAIed SJIEKTpOHAMHU
(mpuHIMI HauMeHbIIel sHepruu, npunuun Ilaynu, npasuno I'ynaa, npasuina KineukoBckoro).

5. Jlaiite coBpemeHHYIO (OPMYIUPOBKY mepuoandeckoro 3akoHa J[.M. Menneneena.
OO0bsicHuTe (PU3HUECKUN CMBICH MOPSIKOBOTO HOMEpa 3JIEMEHTA.

6. OnumuTe CTpOoeHUE MEPUOAUYECKON CHCTEMBI DJIEMEHTOB (MIEPUOIBI, PSAbI, TPYIIIIHI,
noarpymnisl). O0bscHUTE HU3HYECKHA CMBICI HOMEpA MEPUO0/Ia, TPYIIIEL.

7. O0bsCcHUTE TPUYNHY IEPUOAUYHOCTH CBOICTB aTOMOB 3JIEMEHTOB.

8. OxapakTepusyiTe 0COOCHHOCTH 3JIEKTPOHHOTO CTPOCHHUS 3JEMEHTOB S-, p-, d-, f-
CEMEICTB, UX MOJOXKEHHUE B cucTeMme. JlaliTe onpeneneHre aHanoroB.

9. Oxapakrepu3yiTe U3MEHEHUE CBOWCTB AIEMEHTOB B IEPUOIaX U rpymax.

10. YeM xapakTepus3yloTcs OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB,
KaK OHU U3MEHSIOTCA B IIEpUOax U rpymnmnax?

I'nmaBa 4. XUMUYECKAS CBA3b

1. JlaiiTe onpeneneHre XuMuueckoi cBsa3u. Ilepedncnure BUabl XUMHUUECKON CBS3H.

2. OxapaxkTepu3yiiTe TaKMe CBOWCTBA KOBAJEHTHOM CBSI3M KaK JJMHA, MPOYHOCTb,
MOJIIPHOCTB, MOJISPU3YEMOCTb.

3. UeM 0OBsACHSAETCS HaANpPaBIEHHOCTh KOBAJEHTHOW CBs3u? I3m0xkuTe OCHOBHBIE
MOJIOKEHUS TeOpUH THOpuaN3auy aToMHbIX opoutaneit JI. ITonunra.

4. OxapakTepusyuTte G-, T-, 0-CBSI3b U MEXaHWU3M 00pa30BaHUs KPATHBIX CBS3CH.

5. OxapakTepu3syiiTe 0OOMEHHBI U JJOHOPOHO-AKIENTOPHBI MEXaHU3Mbl 0Opa30BaHUs
KOBAJICHTHOM CBSI3H.

6. Onuimmure cBOMCTBA NOHHOM CBSI3H.

7. OObBACHUTE OCOOEHHOCTH METAJNIMYECKOW CBSA3M U CTPOCHUE KPHUCTAUINYECKOU
pELIETKH METaJLIOB.

8. OxapakTepusyiTe CHJIbI MEXMOJIEKYJISIPHOIO B3auMojelcTBUs (cuibl Ban-nep-
Baanbca, BogopoaHas cBs3b).

9. B wem coctout mpuHuMNuaigbHoe oriamune MeronoB BC u MO? Oxapakrepusyiite
CBSI3BIBAIOIME U PA3PHIXJIAIONINE MOJIEKYIISIPHbIE OpOUTAIIH.

10. OnummuTe MOPSAIOK 3aMOJHEHHUS MOJIEKYJSPHBIX OopOuTenel snexkrpoHamu. [laiite
OIpEEIICHUE TIOPSAKA CBSI3H.

I'maBa 5. XUMUYECKAS TEPMOJNHAMHUKA

1. MaiiTe onpeneneHne TEpMOINHAMUYECKON CUCTEMBI U €€ TapaMETPOB.

2. MaiiTe onpesenieHne BHYTPEHHEH SHEPTruu CUCTEMBbI KaK (DYHKIIUHA COCTOSTHUSI.

3. IlpuBeaute GOpMYJINPOBKY MEPBOTO 3aKOHA TEPMOIUHAMHKH.

4. OObsicHUTE pa3javyuue BEIMYUH TEIUIOBBIX 3(PQPEKTOB peakluil, IPOBEACHHBIX IMPHU
MOCTOSIHHOM 00bEME U MIOCTOSTHHOM JIaBJICHUU.

5. JlaiiTe ompezeneHne SHTATbINN KaK (PYHKIHUU COCTOSIHUS M CTaHIAPTHOM SHTAIbIIUU
o0Opa3oBaHUS BEIIECTBA.

6. [IpuBenute hopmynupoBKy 3akoHa ['ecca U ClIeICTBHI M3 ATOTO 3aKOHA.



7. OxapakrepusyiiTe HHTPONUIO KaK (YHKLIUIO COCTOSHUS, SIBISIOMIYIOCS Mepoi
HEYNOPSA0OYEHHOCTU CUCTEMBI.

8. IIpuBenute (HOpMYyIHPOBKY BTOPOTO U TPETHETO 3aKOHOB TEPMOIUHAMHKH.

9. Oxapaktepusyiite sHepruto ['nb0ca, Kak KpUTEpUH BO3MOXKHOCTH TMPOTEKAHHS
XUMHUYECKOW PEaKLUH.

10. OObsicHUTE BIUSHUE TEMIEPAaTypbl Ha HAMpaBieHHE MNPOTEKAaHUS XUMUYECKOU
peaxkuuu. Kak paccunrarh TeMieparypy, Bbllle KOTOPOH peakIys UJIeT CaMOIIPOU3BOIbHO?

I'maBa 6. XUMIYECKAS KUHETHUKA

1. JlaiiTe onpenesieHrue CKOPOCTH XUMUUECKON PEaKiInu.

2. Jlaiite hopMynHpOBKY 3aKOHA JIEHCTBUS MacC ISl TOMOT@HHOW W TeTepOTCHHOMN
peaxkuuu.

3. JMaiite omnpeneneHne KOHCTaHTbl CKOPOCTHM XHUMHYECKOW peakiuu. OT Kakux
IIapaMeTpoB OHA 3aBUCUT?

4. OxapakTepusyiiTe BIIHMSHHE TEMIEpaTypbl Ha CKOPOCTb XHUMHUYECKOH peakuuu
(npaBwiio Baut-TI'odda).

5. llpoxommeHTHpyiiTe ypaBHeHue Appenuyca. Jlaiite omnpeneneHue >3HEpPruu
aKTHUBALIUU.

6. Uro takoe kartanuszarop? KakoB mexaHusm peiictBusi karanuzaropa? llpuBenute
IIPUMEPBI TOMOT€HHOT'O ¥ T€TEPOr€HHOI0 KaTaJlnu3a.

7. Haiite onpeaeneHuss 0OpaTUMON XUMUYECKON peakIuy U XUMUYECKOTO PaBHOBECHSI.

8. [laiiTe BBIBOJ KOHCTAHTbl XMMHMUYECKOTO PaBHOBECHS, OT KaKMX I[1apaMeTpOB OHA
3aBUCHUT?

9. Haiite ¢opmynupoBky mnpuniuna Jle-Illatense. [IpuBeautre npumep oOpaTuMoii
XUMHUUYECKON peaKlMM, OOBSCHUTE, KAK MHTEHCUBHOCTb PA3JIMYHBIX I1APAMETPOB MOXKET BIIUATH
Ha CMEILLEHUE PABHOBECHUS PEAKIIUH.

10. Yro Takoe ¢a3zoBbie paBHOBecusi? [laiiTe onpeneneHuss NOHATHIM: (a3a, KOMIIOHEHT,
HE3aBUCHMBbIIl KOMIIOHEHT, CTE€NIeHb CBOOOBI.

11. Chopmynupyiite npasmio ¢a3. Paccmorpure MOHO-, T1-, 1 UHBApUAHTHBIE CUCTEMBI
Ha IIpUMepe quarpammsl cocTossHUs Boabl. [lonb3ysce ypaBHeHneMm Kianelipona-Kinaysuyca, Ha
pUMepe 3TOW AMarpaMMbl PacCMOTPHUTE 3aBUCHMOCTb TeMImepaTyphl (a30BOTO IMepexoaa OT
JIaBJICHMSL.

12. Yro Takoe TepMUYECKHI aHanM3, A 4ero oH mnpumeHsiercsi? Kak mo KpuBbIM
OXJIAXKJIEHUS CTPOST JUarpaMMbl COCTOSTHUSA?

I'maBa 7. PACTBOPBI 1 TUCIIEPCHBIE CUCTEMbBI

1. Onumure pacTBOPb KaK TOMOT€HHBIE CHCTEMBI.

2. Jlaiitre ompezneneHust crioco0aM BBIPRXKEHHUS COCTaBa PacTBOPOB (MaccoBasi A0,
MOJISIpHAsi U MOJISIpHAsi KOHIIEHTPAIUs SKBUBAJICHTOB).

3. OxapakrepusyiiTe CBOICTBa pa30aBIEHHBIX MOJIEKYISPHBIX PacTBOPOB (TIOHMKEHHE
JIaBJICHUS TIapa PacTBOPHUTENS, MOBBIIIEHUE TEMIIEpATypbl KUIIEHUS, IOHWKEHUE TEMIIEPATYPbI
3aMep3aHusl, OCMOTHYECKOE 1aBIICHUE).

4. OxapakTepu3yWTe pacTBOPHI JJIEKTPOJIUTOB, HUX OTIMYUS OT MOJICKYISPHBIX
pacTBOpOB.

5. IlpuBenuTe OCHOBHBIE ITOJIOXKEHUS TEOPHUM 3JIEKTPOJUTHYECKOM auccoruanuu C.
AppeHnnyca u conpBatHoil Teopun .M. Menneneesa.

6. [laiiTe ompeneseHHEe CTENEHH AMCCOLMALMM DJIEKTPOJUTOB. Kak mnoapa3aenstor
ANIEKTPOJINTHI MO cTeneHu auccouuanuu? IlpuBenure mpuMepsl CTyNEeHYaTOW IMCCOLMALNAN
MHOTOOCHOBHBIX KHCJIOT U MHOTOKHCIIOTHBIX OCHOBAHHH.

7. OxapakTepusyiTe IUCCOLHUAIMIO CIA0BIX AJIEKTPOJIUTOB KaK OOpaTUMBINA Ipolecc.
[TpuBenuTe BbIBOJ ypaBHEHUS 3akoHa pazOaBieHuss OcTBaba.



8. OOBsIiCHUTE, 1T0YEeMYy KOHCTAHTA JUCCOLHUAIMU CHIIBHBIX 3JICKTPOJIIUTOB U3MEHSETCS C
M3MEHEHHEM KOHIICHTpAIUH.

9. Uem onpezensieTcs HAIPaBICHHOCTh PEaKLUil B pacTBOpax 3ekTponutos? [Ipusenute
dbopmynupoBky npasuiia beprosie.

10. OxapakrepusyiiTe BOAY Kak CIaObIil AIEKTPOJMT KOHCTAHTOW Aucconuanuu. Yro
TaKoe BOJIOPOAHBIN noka3zaTens? Kak oH XxapakTepus3yeT KUCIOTHOCTh pacTBopa?

11. Maiite ompexnenenue mnpousBeaeHuto pacropumoctu (IIP), kak mokazaresnto,
XapaKTepU3yIOIIeMy paBHOBECHE MEXIYy OCaJKOM MaJOopacTBOPUMOIO  BeIeCTBA U
HACHIIIEHHBIM PACTBOPOM.

12. Yto Ttakoe nucmepcHas cuctema, aucriepcHas ¢dasza U JAucriepcuoHHas cpexaa?
[TpuBeauTe KIaccu(UKaLUIO TUCTIEPCHBIX CUCTEM I10 arperaTHoOMy coctosiHuio ¢a3z. [Ipusenure
MPUMEPHI TUCTIEPCHBIX CUCTEM.

13. [aiite ompeneneHue M MPHUBEIUTE MNpUMEpPbl JTHO(GOOHBIX M  JTHOPHIBHBIX
JUCTIEPCHBIX CUCTEM.

14. Ha npumepe paccMOTpeHMsI TpaHMLIbI paszena (a3 )KUIKOCTh — ra3 0ObSICHUTE, YTO
Takoe CBOOO/IHAsI TOBEPXHOCTHAS YHEPTHsl U MOBEPXHOCTHOE HATSKEHUE.

15. Onummure TMOBEPXHOCTHBIC SBIEHUA — ajacopOumio u necopbOumro. Jlaiite
orpezeNieHus: HOHATUAM — a[IcOpOEHT, agcopOaT, aicopOTHB.

16. OnummTe cTpoeHHe KoyuiouaHoW yactuibl Ha npumepe AQCI, momydenHou mpu
n360b1Tke AgNO3.

17. O0bsacHUTE MEXaHW3M BO3HHUKHOBEHUS M CTPOCHHE JIBOMHOTO 3JEKTPUUYECKOTO CIIOS
Ha MOBEPXHOCTH KOJUTOMIHBIX YACTHII.

18. OnumuTe METoAbl OMYYCHHS KOJUIOUAHBIX PACTBOPOB.

19. O6bsicHUTE YTO TaKO€ KOATYJISIUS U CeAUMEHTAINs KOJUIOUIHBIX PACTBOPOB, KaK UX
BBI3BATh U KaK NPEIOTBPATUTD.

20. OnumuTe ONTHYECKUE U KHHETUYECKHE CBOWCTBA KOJUIOMIHBIX PaCTBOPOB.

I'maBa 8. OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIbHBIE PEAKITNHN

1. Maiite onpesesieHne OKUCIUTEIbHO-BOCCTAaHOBUTENIBbHBIM peakuusiM (OBP), crenenn
OKHCIICHHSI, OKUCIUTEISIM U BOCCTAHOBUTEIISIM.

2. ChopmynupyiitTe npaBuiia pacuera CTEIeHel OKUCIEHUS aTOMOB B COSIMHEHUH.

3. IlpuBeaute npuMepsl TAIIMYHBIX OKUCIUTENEH 1 BoccTaHoBUTENel. Kakue BemectBa
MOTYT MPOSIBJIATH KaK OKHCIUTENbHbIE, TAK U BOCCTAHOBUTEIbHBIE CBOMCTBA?

4. Ipuseaute knaccudukanuo OBP.

5. ChopmynupyiiTe mpaBuia pacCTaHOBKU KOA((PHUITMEHTOB METOIOM JIEKTPOHHOTO
Oananca.

6. ChopmynupyiiTe mpaBuiia pacCTaHOBKU KOA((PHUITMEHTOB METOIOM TOJTYPEaKITUH.

7. IlpuBenure npumepsl BausHusA pH cpenpl Ha nporekanue OBP.

I'maBa 9. DJIEKTPOXUMUA

1. OnumuTe MEXaHu3M BO3HUKHOBEHHS 3JIEKTPOIHOIO MOTEHIMAIA Ha TPaHUIIe pa3jesia
MeETaJll — pacTBOP JIEKTPOJIUTA.

2. OnuiuTe KaTOAHBIA M aHOAHBIM MPOILIECCHl B TAJIbBAHUYECKOM 3yieMeHTe JlaHuams-
SxoOu. [laiite onpenenenue snekrpoasmxkymeil cuie (3/1C) raabBaHUYECKOTr0 3JIEMEHTA.

3. OnumuTe CTaHIAPTHBIA BOJOPOIHBIA SJIEKTPOJI U XJIOPCEPEOPSHBIN 2JIEKTPOI.

4. [laiiTe onpeleneHWe CTaHAAPTHBIM DJIEKTPOJHBIM IOTEHIMAJIAM  METAlIOB.
OxapakTepu3yiTe JIEKTPOXUMUYECKAN P HAPSKEHU I METAJIOB.

5. OxapakrepusyiTe (HaKTOpbl, BIMAIONIME HA BEIUYMHY 3JIEKTPOJHOIO MOTEHIHANA.
IIpuBenuTe ypaBHeHne HepHcera [u1s pacuera 3JIeKTpOIHOTO ITOTEHIMaia.

6. [aiite ompeneneHue OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM (PEIOKCH) DSIEKTPOAaM.
[IpuBeauTe ypaBHeHue HepHcra s pacdyera mNOTEHIUWANa PeAOKCH-3JIeKTpoaa. Yto
XapaKTEepU3yeT BEIMUYMHA PENOKCU-TIOTeHIana?



7. OxapakTepusyWTe 53JIEKTPOJIU3 KaK JJIEKTpOXMMHUECKUN mponecc. Onuimure
KAaTOJHBIM M aHOJHBIN MPOILECCHI TP IEKTPOIIU3E KaK F€TEPOre€HHbIE PEAKIIUH.

8. Jlaiite hopMynupoBKy 3aKkoHOB Dapajes.

9. OxapaxkTepu3yiTe 3JEKTPOJIM3 PACIIAaBOB COJIEW KAK METOJ IOJy4YEHHUS aKTHUBHBIX
METAJIJIOB.

10. OxapakTepu3ylTe HJIEKTPOIU3 PACTBOPOB COJICM HAa HHEPTHBIX U AKTUBHBIX
AIIEKTPOAX.

11.Yto Takoe mnepeHamnpsbkeHre Bojopoja? OnumuTe MOCaeq0BaTeIbHOCTh paspsiaa
KaTHOHOB M aHHOHOB Ha MHEPTHBIX JIEKTPOIaxX.

12. OxapakTepuszyiTe KOpPpPO3UIO0 METAUIOB, KakK pe3yJbTaT TEePMOIUHAMUYECKOMN
HEYCTOMYNBOCTH METAJUIOB B OKPYXKalOIIEeH cpelie.

13. [laiite onpeneneHne XUMUYECKOU U SJIEKTPOXUMUYECKOU KOPPO3HUH.

14. Oxapaktepu3yiTe Impolecc IEKTPOXUMUUYECKOW KOPPO3UHM METajula Kak pe3yJbTaT
paboTsl MukporanbBaHomnap. [Tokaxute BnusHue pH cpensl Ha 3TOT mpoliecc.

15. Onuinre sSBJIEHUE ACCUBALIMU METAJLIA.

16. OxapakTepu3yiTe pa3IMuHbIe METO/IbI 3aLIUThl METAJUIOB OT KOPPO3HUH.

[IIxana oneHUBaHUA — 3a4TECHO / HE3AUTEHO.

5. TECTOBBIE 3AJIAHUS

Crexuomerpus
1. Moasipaasi Mmacca 3kBuBajieHTa coJii — Aly(SO4)3 B 1/M0JIb-IKBHBAJIEHT paBHA:
1) 342;
2) 171;
3) 114;
4) 57. +
2. Moasipaasi macca 3xBuBajienTa Cr(OH); B r/MoJIb-9KB paBHa:
1) 103;
2) 51,5;
3) 34,3; +
4) 25,6

3. OTHOCHTeIbHASI IVIOTHOCTH ra3a Mo BojaopoaAy paBHa 2. KakoBa MossipHasi macca
ra3a B r/moJin?

1) 4; +
2) 8;

3) 2

4) 10.

4, YciaoBHasg WU peajibHasi 4aCcTUIAa, PABHOLUCHHAA B PECaAKIMUAX o0OMeHa OTHOMY
aTOMY WM MOHY BOJ0POJa MJH B OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUAX OJTHOMY
3JIEKTPOHY — ITO:

1) aToM;

2) MOJIEKYIIa;

3) HKBHUBAJICHT; +

4) WOH.

5. 1aabTOHUABI — 3TO:

1) BEIIIECTBA, NMEIOIIHE MOJICKYIISIPHYIO KPHCTAIUIMYECKYIO PEIICTKY,
MO TYHMHSIONIHNECS 3aKOHY, chopmynupoBanHoMy [Ipycrowm; +

2) BEIIECTBA C IEPEMEHHBIM COCTABOM,;

3) BEIIECTBA C METAJUIMYECKON KPUCTAIIINYECKON PEIIETKOM;



4) BEIIECTBA C MOHHOM KPUCTAUIMYECKOW PELIECTKOM, HE NOMUYMHSAIOIIMECS 3aKOHY
IIOCTOSTHCTBA COCTaBa.
Crpoenue aToma
1. HanpaBJ/jieHHOCTH OpOUTAJIell B MPOCTPAHCTBE M COOCTBEHHbIH MeXaHUYeCKHil
MOMEHT JABUKEHHS 3JIeKTPOHA ONMUCHIBAIOTCS KBAHTOBBIMHU YHMCJIAMU:

1) n, I;
2) |, my,
3) n, my;

4) m, ms. +
2. BajieHTHBIH 2JIEKTPOHHBII YPOBEeHb aTOMa CejieHA MMeeT KOH(PUTypauuio:

1) 4s%ph +
2)  5s%ph

3)  5d%6s%;

4)  4d*55°%

3. Homep nepuoaa cucrembl MeHaeneeBa, B KOTOPOM HAXOAMTCS 3JIEMEHT,
yKa3bIBaeT Ha...

4) KOJIMYECTBO BAJICHTHBIX 3JICKTPOHOB B aTOME JIAHHOTO 3JICMCHTA;

5) KOJINYECTBO PHEPIeTUYCCKUX YPOBHEH B aTOME, 3aII0OJIHEHHBIX AICKTPOHAMH, +
6) KOJIMYECTBO BAJICHTHBIX 3JICKTPOHOB Ha BHEITHEM YPOBHE aTOMa JJICMCHTA;

7) 00111ee YMCIIO JIEKTPOHOB B aTOME.

4. Anajoramu djemenTa Co SIBJSIIOTCS:

4) Fe, Ni;

5) Kr, Rh, Xe, Ir, Rn;

6) Rh, Ir +

7) Ne, Ar, Kr, Ry, Xe, Ir, Rn.
5. BaJleHTHBIIi 3JIEKTPOHHBI YPOBEHb 3d%4s? umeer aTom ...

1) CKaHINA,

2) TUTAHa; +
3) repMaHus;

4) IIUPKOHHUSL.

6. BajleHTHBIH 3/1eKTPOHHBIN €10 aTOMa TeJUIypa uMeeT KOH(pUIrypauuio:

1)  5s%p% +

2) 65t

3)  5d*6s%

4)  4d55°

7. Auajoramu djemeHnTa Fe siBasirorest:

1) Co, Ni;

2) Kr, Ru, Xe, Os, Rn;

3) Ru, Os; +

4) Ne, Ar, Kr, Ru, Xe, Os, Rn.
8. ®opma JIEKTPOHHOTO 00/1aKa U COOCTBEHHbIN MeXaHUYECKUIT MOMEHT JBUKEHH S
IJIEKTPOHA ONMUCBIBAITCH KBAHTOBLIMHA YUCJIAMMU:

1) n, l;

2) [, my;

3) n, my;

4) I, ms. +

9. Kaxkomy 3JieMeHTY NPHHAUIEKUT HOH € 3apsAaoM +3, ecliM ero 3JIeKTPOHHAs
kondurypamus — 3d*4s°?

1) Mn;

2) Fe; +

3) Co;



4) Ru.
10. Ha xakoM NOIYpPOBHE, KAKOT0 YHEPreTHYECKOr0 YPOBHSI HAXOAUTCS IJIEKTPOH,
HMEIONHi 3HAYEeHUsI KBAHTOBBIX uncen: N=3, |=2?

1) P-II0IypOBEHb TPETHETO YPOBHSI;
2) d-nogypoBeHb BTOPOrO YPOBHSI;
3) f-moypoBeHb TPETHETO YPOBHS;
4) d-nogypoBEHBb TPETHETO YPOBHSI. +

XUMHYeCcKas CBSI3b
1. YkaxxuTe CBsI3H, PACIOJIOKEHHbIE B MOPSI/IKe YBEJIHYEHUS UX TJINHBI:
4) Na-Cl, Mg-Cl, Al-CI;
5) Al-Cl, Mg-Cl, Na-Cl; +
6) Na-Cl, Al-Cl, Mg-ClI;
7) Mg-Cl, Na-Cl, Al-ClI.
2. ®opMy TeTpadapa uMeeT MOJIeKyJIa:

4) PCls;

5) CaHg,

6) H3POy; +
7Y HCL

3. DBokoBBIM mnepeKpbIBAHHEM ATOMHBIX OpOHWTaJieli MO 00e CTOPOHBI JIMHHUM,
coeUHsIONIeH Aapa aTOMOB, o0pa3yercs ...

1) ©—cBs3b;

2) m— CBA3b; +

3) A —cBs3b;

4) BOJOpONHAs CBA3b.

4. TlepexpbIBaHHEM aTOMHBIX OpOUTAJIeH IO JIMHUM, COCIMHSIOLIEH AIpa aTOMOB,
oOpa3syercs ...

1) o©—cBs3b; +

2) m— CBA3b;

3) A —cBs3b;

4) UOHHAas CBSA3b.

5. YkakuTe CBSI3HM, pacoJioOKeHHbIe B OPSAKe YBeJHYeHUs MOJISAPHOCTH:

1) Na-F, K-F, Li-F;

2) Li-F, K-F, Na-F;

3) Li-F, Na-F, K-F; +

4) K-F, Li-F, Na-F.

Knaccel HeOpraHM4ecKuX COeTMHEHUN

1. Ykaxkure, B KaKoii cTpoke npuBeaeHbl (opMYJIbl TOJBKO OCHOBHBIX OKCH/I0B:

1) Ca0, FeO, COy;

2) CuO, A|203, K->0:

3) Ca0, FeO, K,0; +

4) Na,O,, BeO, CrO.

2. C KakuM W3 TepPevYUCJIEeHHBIX BellecTB He OyIeT B3auMMOIelCTBOBATH OKCHU/
amomunns (Al,O3)?

1) H,0; +

2) P205;

3) Ca0;

4) HCI.

3. B kakoii crpoke npuBeaeHbl (POPMYJIbI TOJBKO KUCIOTHBIX OKCH/I0B?
1) COgy, CrO3, N20Os; +

2) CO, Cry03, SO3;
3) Mn207, SiOz, NO:



4) K20, N203, SO..
4. C kakuM M3 TepeuyucJeHHbIX BellecTB OyldeT B3aUMOeiicTBOBATHL OKCH MeIH

(11) -CuO?
1) H.0;
2) KOH;
3) MgO;
4) H,SOy; +

5. C KaKHM U3 NepevyncIeHHbIX BEeleCTB He B3anMoeicTByeT okcua yriepoaa (1V)
- COy?

1) H,0;

2) SOz; +

3) NaOH,;

4) CaO.

6. YkaxuTte (popMyJ1y BellleCTBA, OTHOCSIIIErocs K HIeJIoYam:

1) LiOH,; +

2) BeOH;

3) Cr(OH)3;

4) CH30H.

7. C kaKuM BelIeCTBOM He Oy/JeT B3aUMO/1eiiCTBOBATH IMAPOKCH/I KAJuA?

1) SOy;

2) Zn0O;

3) CuSQy;

4) CaO. +

8. Kakoe BeliecTBO B3aUMOJEHCTBYeT € COJIIHOW KHCJOTOH M C THAPOKCHIOM
HaTpus?

1) H3PO4;

2) Ca(OH)y;

3) Cr(OH)3; +

4) H,SiOs.

9. C kakuM BellecTBOM He Oy/eT B3auMojeiictBoBath cyiabpar memau (11) - CuSO,?

1) BaCly;

2) Fe(OH)3; +

3) zn;

4) Na,S.

10. Ykaxute (hopMyJy XJIOPHOBATHCTOI KHCIOTHI:

1) HCI;

2) HCIO; +

3) HCIO3;

4) HCIO,.

CoennHeHNUs M peakllMi B OpraHMueCcKON XUMUN
1. Ykaxurte opmy.y AMeHOBOIO yrjieBoA0OpoAa:
1) CH3-CH;—-CH;—CH =CHjy;
2) CH;—CH,—-CH=C=CH-CHs;; +
3) CH;—CO-CH,-CH =CHy;
4) CH3 —~CH=CH- CH2 — CH3
2. Ykaxxute GopmyJly ajJKHHA:
1) CH3 - CHz — CHZ* CH = CHZ;
2) CH;—CH;—-CH=C=CH-CHg;
3) CH3 —CH=CH-CH = CHZ;
4) CH; -CH, -CH,-C =CH; +
3. Ykaxure popmyJy npeaebHOro yrjiesoaopoaa (ajikaHa):
1) CH3-CH;—-CH;—CH =CHjy;



2) CH3-CH,-CH=C=CH-CHjs;
3) CH;-CH, -CH>,-C =CH;

4) CH3—CH2—CH2—CH2—CH3. +
4, Ykaxure (opmyiy anudaTuyeckoro Cupra:
l) CH;3; - CH, - CH,—- CH, - OH; +

2) CH3; - CH, - CH,—- CH, — COOH;

3) CH3 - CH2 - CO- CH3;

4) CHjz;—CH;—-CH;— NH,.

5. Ykaxure ¢opmyiy KapOOHOBOI KHCJIOTHI:

1) CH3-CH;-CH,- CH; - OH;

2) CH;—CH; - CH;- CH,; - COOH,; +

3) CH;3;—CH; - CO-CHgs;

4) CHsz—CH; - CHz— NH,.

6. Kakue peakium OTHOCSTCS K TOMOJUTHYECKUM?
1) nyxieoduibHbIC;

2) snekTpoUIbHEIC,

3) paauKaIbHBIC; +

4) HyKIeODHIbHBIC U TEKTPOPHILHBIE.

7. YkaxuTe, B Kakoil cTpoke npuBedeHbl (opMyJbl TOJBKO HYKJIEOQUIBLHBIX

peareHToB:

1) CN, HY

2) NHs, HNO3;

3) NHs, CN’; +

4) H', OH".

8. Pealcm/m, KoTOpasi MOXET BbI3bIBATbHCHA 3J'[eKTp0(l)HJIbHI)IMI/I NJIn

HYKJICOpHJIBHBIMH peareHTaMd W NPHBOAWTL K 00Pa30BAHMIO ONOJHHUTEJBbHON CBA3M
MesKIy aTOMaMHM, — 3TO:

H,O?

1) 3amernienue;

2) TPHUCOECTUHCHUE,

3) SIUMHHUPOBAHUE; +

4) meperpymnmnupoBKa.

9. K kakomy Tuny peakumii ornocurcsi CH,=CH; +HCI — CH3;-CH,CI?

1) snekrpoduibHOE 3aMeIICHHE;

2) HyKICO(QHUIBHOE MPHUCOSTUHCHHE;

3) pamukanabHOE 3aMEIICHNE;

4) >neKkTpodUIbHOE TPUCOCTHHEHHUE. +

10. K kaxomy Tuny peakuuii orHocurcsi (CHj3);C-OH +H" — (CH3),C=CH, +

1) snekTpoduiIbHOE 3aMEIICHHE;

2) HyKiI1eopHUIbHOE IPUCOSTNHEHUE,

3) paauKanabHOE 3aMEIIeHNE,;

4) srexTpoUIbHOE OTIICIUICHHE. +

3aKOHOMEPHOCTH NMPOTEKAHMSI XUMUYECKUX PEAKIUI
1. Kak Ha3pIBaeTcsi KpUTepHii cCAMONPOU3BOJILHOIO NPOTEKAHUS PeaKMH NPH

MOCTOSTHHOM JABJIeHUM?

4) SHTAJIBIINS,

5) sHeprus ['n60ca; +
6) SHTPOIIHS;

7) BHYTPEHHSISI DHEPT U

2. KakoBa cTanaapTHasi JHTaJIbIIUs o0pa3oBaHus okcuaa 6apusi — BaO B

k/[:k/Mo001b, ecain npu okucaennu 0,2 mosab 6apus Bbiaeanaoch 111,62 k/x rensa?



1) 1116,2;

2) 22324
3) 279;
4)  558,1. +

3. @YHKIMSA COCTOSIHNUS, XapaAKTEPU3YIOIIasi CTeNeHb HEeYIOPSI0YeHHOCTH
CHCTEMBI, — ITO:

4) DHTAJIBITHUS;

5) sHeprus ['n66ca;

6) DHTPOIIHS; +
7) BHYTPEHHSISI SHEPTHSL.

4. TlonBoauMasi K cMCTeMe JHEPrusi pacxoayeTcs Ha yBeJu4eHHe BHyTpPeHH el
JHEPIruy U coBeplleHHe PadoThl MPOTUB CUJI BHELIHEr0 JaBJIeHHS - ITO:

4) 3akoH I'ecca;

5) [lepBblil 3aKOH TEPMOIMHAMUKY; +
6) Bropoii 3aKk0H TepMOIMHAMUKH;

7) Tpetuii 3aK0H TEPMOJTUHAMUKH.

5. Kakoii 3Hak umeer AS, nis peaxuuii: a) CoHyp)+2H,=C2Hg(r); 0)
2Fe(K)+3C|2(r):2FeC|3(K)?

1) a) AS<0, 6) AS>0;

2) a) AS<O0, 6) AS<0; +

3) a) AS>0, 6) AS<0;

4) a) AS>0, 6) AS>0.

6. CkopocTh peaknuu yBeJMYUBaeTcsi B 2-4 pa3a NpH NOBBIIIEHHH TeMIEPATypPbI
Ha kaxabie 10° - 3To0:

4) 3aKOH SKBHBAJICHTOB;

5) 3aKOH JICHCTBHS Macc;

6) npuniun Jle-1laTtense;

7) npasuio Baut-T'odda. +

7. Kak M3MEHHMTCSl CKOPOCTh peakluH, nporekamueid no cxeme 2A+B<2C, eciun
KOHIIeHTpauuio Bewecrsa B noBbicuTs B 3 paza?

4) yBeIn4uTCA B 3 pasa; +
5) YMEHBIIUTCS B 3 paza;

6) yBenuuuTes B 9 pas;

7) YMEHBIIHUTCS B 9 pas.

8. Kak M3MEeHHUTCsl CKOPOCTh PeaKIMM NPH MOBLIMIEHAN TeMepaTypbl Ha 40°, ecin
TeMIlepaTypHblii KO3 PuuneHT peakuumn paseH 2.?

4) yBenunuutcs B 4 pasa;

5) ymeHnbIuTes B 4 pasa,

6) yBenuuutcs B 8 pas;

7) yBenuuutcs B 16 pas. +

9. CkopocTh peakuuyu NPONOPUHOHAIBLHA KOHIEHTPALUM Pearupyoux BemecTs B
CTeNeHH UX CTeXHOMeTPpHuYecKuX KO3 PUuUMEeHTOB — ITO:

7) 3aKOH JEMCTBUS Macc; +

8) [MpaBuno Baut-T'odda;

9) [Tpunuun Jle-Ilarense;

10)  3akon ['ecca.

10. B kaky10 CTOPOHY cMeCTHTCSl paBHOBecHe 00PaTUMOM peakuu
CaCO3;Ca0+CO,; +AH, eciid a) NOBBICHTH TEMIEPATYPY, 0) MOHU3UTH JaBJIeHne?

4) a)—> 0)-; +
5) a)— 0)¢«;
6) a)—> 0) He CMECTHUTCS,

7) a)—> 0)«.



PacTtBopsl. [JucnepcHbie cucTEMbI

1. ABTOpPOM I'MIPATHOI TEOPHH PACTBOPOB SIBJISIETCS:
1) C.Appennyc;
2) .. Menpenees; +

3) H.K Kypnakos;
4) Bant-T'odd.

2. OTHOCUTe/IbHOE MOHUKEHH e 1aBJIeHH s Tapa PACTBOPUTEJISI PABHO OTHOIIEHUIO
4YKCJIa MOJIeil pAaCTBOPEHHOI'0 BellleCTBAa K CyMMe MoJIeil pacTBOPUTEJISI H PACTBOPEHHOI0

BeleCcTBA:
1) 3akoH ['eHpu;
2) 3aKkoH Payis; +
3) 3akoH OcTBaIba;
4) npaBuiio Baut-TI'odda.

3. 3JI€KTp0JII/ITbI, IpH JUCCOUAIIMA KOTOPBIX B Ka4YeCTBEC aHHUOHOB 06p33y10TCﬂ

T0abK0 OH', - TO HOHBI:

1) KHCJIOTHI;

2) OCHOBAHHS; +

3) COJIH;

4) OKCH/IBI;

4 . MoJiekyJibl KAKOT0 BellleCTBA MO/IBEPraloTcsl B pacTBOpe CTYNEeHYATOo
JUcconuanumn?

1) NaySOys;

2) HBr;

3) H,SOg3; +

4) CaCl,.

5. K cialbIM 3/1eKTpPOJIMTAM OTHOCHTCS:

1) KClI;

2) HCI;

3) HzSiOg; +

4) CaSO0s.

6. Kakasi u3 npuBe/IeHHBIX peaKkIuii He HAeT /10 KOHIa B pacTBope?
1) CaCl;+Na,S04=CaSO4+2NaCl;

2) CaCO3+2HCI=CaCl,+H,0+COy;

3) 2NaCl+K;S0,=2KCI+Na,SOy; +

4) H,S+2NaOH=Na,S+2H,0.

7. YpaBuenue K, = a’c ssBasiercst BbIpPaj’KeHHEM 3aKOHA:

1) Payns;

2) Banr-T'odda;

3) pazb6asnenus OcTBanbaa; +
4) Tenpu;

8. Koaryasiuuio 30151 noauaa cepedpa, noJy4eHHOI0 0 peaKkuum:
AINO3u36.)+KI—AgI+KNO3, BbI3bIBAIOT. ..

1)  KaTUOHBI M AHHOHBI OJTHOBPEMEHHO;

2)  aHUOHBI JCKTPOJINTA, +

3)  KaTUOHBI DIIEKTPOJIMTA;

4)  HeWTpaJbHBIC MOJICKYIIbI.

9. Kakux noHoB o0pa3yercsi 60.1b111e Beero B pacrsope coiu NaHPO,?

1) H*
2) H2PO4';
3) PO

4) Na®. +



10. IIpu pacTBOpEeHHH B BO/le MOBEPXHOCTHO-AKTHUBHOI'O BellleCTBA BeJIMYMHA
NMOBEPXHOCTHOI0 HATSKEHUSI:

1) YBEINYHBACTCS;

2) CHayYaJia YBEJIMYMBACTCSI, 3aTEM YMEHBIIIACTCS;
3) YMEHbIIIACTCS; +

4) HE M3MEHSETCS.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC U OJICKTPOXUMHNYECKUEC ITPOLECCHI
1. KakoBa cTeneHb OKHCJIEHHS KUcJjaopoaa B H202? YeM MOKeET ABJIATHCHA MEPOKCU
BOAOpPOAa B OKUC/IUTECIBbHO-BOCCTAHOBUTEIbHBIX pealcumlx?

5) -2, BOCCTAaHOBHTEIIb;

6) —1, OKUCIUTENh U BOCCTAHOBUTEIb; +
7) —2, BOCCTAaHOBUTEIb U OKUCIIUTEIb;

8) —1, BOCCTaHOBUTEb.

2. KoappummeHT mepea MosieKyJ10ii BOCCTAHOBUTEJISI B YPABHEHHH PeaKIuu
KMnO4+Na,SO3+H,SO,—~MnSO,+Na,SO,+K,SO4+H,0 PaBeH:

1) 3;
2) 5; +
3) 1;
4) 4,

3. B ypaBHeHHH OKHCINTEILHO-BOCCTAHOBUTEILHOI Moaypeakuuun PbO,+4H" ...
+
=Pb?*+2H,0 kosmuecTBO NPUHATHIX (OTIAHHBIX) YJIEKTPOHOB PABHO:

1) +4¢’;
2) —4e’;
3) +2e; +
4) +3¢.

4. KakoBa cTeneHb okucjaeHusi xjiopa B mojekyse KCIO3, uem MozkeT 3T0
BeIIECTBO SABJATHCH B OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKkuusax?

1) +3, BOCCTaHOBUTEIIEM;

2) +4, OKHCIIUTENIEM U BOCCTAaHOBHUTENIEM;

3) +5, OKHCIIUTENIEM U BOCCTAHOBHUTEJIEM; +
4) +7, OKUCITUTEIIEM.

5. Kakoii mpoayKT BOCCTAHOBJIEHHS] MapraHua o0pa3yeTcsi MPU B3aHMOAEHCTBUH
KMnO, ¢ Na;SOs; B HeiliTpaabHo#i cpee?

1) MnO;; +
2) KoMnOy;

3)  MnSO,:

4  MnOs.

6. DJIEKTPOAHBII MOTEHI[HAJ MeTaJlJ1a B PacTBOPe ¢ eIMHUYHON KOHLEHTpanueii
ero co0CTBEHHbIX MOHOB, H3MEPEHHbII OTHOCHTEJIBHO BOJOPOJIHOIO 3JIEKTPOAA, — 3TO:

1) KaTOJHBIN ITOTEHIIMAJ,aHOIHEIN TOTSHITAAT,
2) PaBHOBECHBIN MMOTEHIIUAT;
3) CTaHJAPTHBIN JIEKTPOIHBIN MOTEHIHAIL. +

7. IloTeHMAaJ1, BOSHUKAIOIIMII B cHcTeMe U3 IBYX PACTBOPOB 3JIEKTPOJINTOB,
pa3aejieHHbIX MOJYNPOHUIIAEMOil MeMOPaHOH, — 3TO:

1)  paBHOBECHBII MOTEHIIHAI;

2) CTaHJAPTHBIN AJIEKTPOIHBIN MOTEHIIAA;

3)  penoKcH-MOTEeHIHAN; noTeHnuan JJonHana. +

8. Kakue yacTHIIbI U B KaKOH MOCJIe0BATEIbHOCTH OYYT Pa3psizkaThCs HA aHOJE
u3 pacTBopa, coxepxkamero nonnt: AI**, Zn** NO3, CI', Na*, 17?

1) NOs, CI', I';

2)  Zn*, AP Hy0;



3)  I,ClI, NO;;

4  I,CIH0. 4

9. C nomombI0 ypaBHeHHiT d1ekTpoan3a pacrsopa CoCl; Ha HHEPTHBIX JIeKTpoaax
YKaKuTe 00pa3yroinuecst MpPoayKThl:

1) Co, Cly; +

2) H,, O,:

3) Ha, Co(OH);;

4) H,, CO(OH)z, C|2

10. C nomomb10 ypaBHeHmii 3jiekTposan3a pacrsopa coin Cu(NO3); Ha HHEPTHBIX
3JIEKTPOAAX ONpeae/uTe 00pa3youmecss MPOAYKThI:

1)  Hz Oy
2) Cu, Oy;
3) Cu, Oz, HNO3; +

4) H2, CU(OH)Q, 02.

[IIxana oneHUBaHUA — 3a4TECHO / HE3aUTEHO.



