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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

esib10 OCBOCHUS TUCHUIUIUHBI «XUMUS» SBISIOTCS:

— ¢popMUpPOBaHKE HABBIKOB COBPEMEHHOT'O XMMHUYECKOTO MBIIICHUS;

— (popMupOBaHUE HABBIKOB UCITOJIB30BAHUS XUMUYECKUX 3HAHUN M YMEHUH B MPAKTUICCKOU
JIeATEIbHOCTH;

— BOCIIUTAHHE Y CTYICHTOB XUMHUYECKON KYIbTYPBI, KOTOpasi BKIIOYAET B Ce0sl BEIPAOOTKY
MPEJICTAaBICHU O POJM M MECTe XHUMHHM B COBPEMEHHOM MHpE, MOTPEOHOCTh KPUTUYECKHU
OCMBICJIUBATh U UCTIOJIB30BAaTh /ISl IOTIOTHEHUS CBOMX 3HAHWN aHAIUTUYIECKYIO0 HH(POpMAIIHIO;

— (opMUpOBaHHE ECTECTBEHHOHAYYHBIX MPEJCTABICHUN O BEUIECTBAX M XHWMHUYECKUX
mporeccax B MPUPOJIe, TEXHUKE, TPOU3BOJICTBE MATEPHAIIOB 1 00OPYIOBAHMUS JIJISl SJHEPTCTUKH.

3agaum AMCHUIUIMHBL:

— OCBOCHHE TEOPETUYECCKUX TPEACTABICHUH, COCTaBISIOMMX (QYHIAMEHT BCEX
XUMHUYECKHX 3HAaHUM U CBOMCTB 3JEMEHTOB M OOpa30BaHHBIMU MMM IPOCTBIX U CIIOKHBIX
OPraHUYEeCKUX U HEOPraHUYECKUX BEILECTB;

— M3yYECHHE MEXaHU3Ma INPOLECCOB M YCIOBHM HX MPOBEACHUS B MNPUPOJAE U Ha
MpOU3BOJACTBE  (OCHOBBI ~ XMMHUYECKOM  TEPMOJIMHAMHMKH,  KUHETHKH,  PaBHOBECHS,
AIEKTPOXUMUUYECKHE MPOIIECCHI);

— OCYIIECTBJICHHE HEOOXOANMBIX PACueTOB, CBA3AHHBIX C MPUTOTOBICHUEM PACTBOPOB U
AHAJIM30M BEILECTB;

— IPOBEJICHHUE aHAJIM3a MATEpUaIOB U TEXHUUECKUX CPE/ICTB.

2. Mecrto aucuuniannsl B cTpykrype OOII cnenmnanurera

Hucnurnnuna «XuMus» OTHOCUTCS K 0a3oBoit yactu (b./) OCHOBHOW 00pa3oBaTesIbHOM
porpaMMsbl OakajgaBpHara.

JucuumiuHa «XuMUsS» B3aMMOCBSI3aHA JIOTMYECKH M COAEPKATEIbHO-METOJAMUYECKU CO
CIEeIYIOIUMU JUCHHUITHHAME U nipakTukamu OOIT:

B 6azoe0ti vacmu yuxna (b.1.1):

- MaTemaruka,;

- TexHOMOTUSI KOHCTPYKIITMOHHBIX MAaTEPHAIIOB.

B sapuamusnoii vacmu yuxna (b.1.2):

- MarepunanoseneHue;

3. Ilepeuensv nnanupyemulx pe3yiomanmoe 00yuenus no oucyuniune (Mooynio),

COOMHeECeHHble C NIAHUPYEMBIMU Pe3YTbIMaAmamu 0C60eHUsA 00pa306ameabHoll RPOZPAMMbL.

B pesynbraTe OCBOGHHS MUCHUIUIMHBI (MOAYNS) y OOydaromuxcs (GOpMUPYIOTCS
CJIeIYIONIE KOMIIETEHIIUU U JOJDKHBI OBITh JOCTUTHYTHI CIAEAYIOIINE Pe3yIbTaThl OOYUCHHS KaK
sTan GOpMHUPOBAHUS COOTBETCTBYIONINX KOMITETEHITHI:

B pesyabTare
OCBOCHUS
Kon o0pa3oBaTe/ibHOI Ilepeyenb mIaHMpyeMbIX Pe3yJbTATOB
KOMIIETeHIH U NPOrpamMMbl o0yueHHsI 1O JUCIHUILJIMHE

00y4aIOIIUICA 10JIKEeH

001a1aTh
CIOCOOHOCTHIO Ha 3HATh:
Hay4YHOU OCHOBE ® CTPOEHHE BEIECTB Ha OCHOBE

OTTK-5 OpraHU30BaTh CBOM MEPUOIMHIECKOrO 3aKOHA U IPHPOIBI

TPy, CAMOCTOSITEIEHO XUMHUYECKOH CBS3U
OLCHUBATDH PE3yJIbTATHI ® BIHMSIHHE CTPOCHMS BCIISCTBA Ha
CBOEH IeATEIbHOCTH, (bu3nUecKue, XUMHIECKHE,




MEXaHUYECKHE, TEXHOJIOTMYECKHUE U JIP.
CBOICTBa MaTepHaaoB

® B3aUMOJCHCTBHS BEIIECTB,
MaTEeMaTHYECKOE ONMMCAHUE KHHETUKHU U
TEPMOJIMHAMUKU XUMUYECKUX,
AIEKTPOXUMHUYECKHUX ITPOLIECCOB,
(ha30BBIX pPaBHOBECUH

YMeTh:

e BrinosHATE pacyeTsl MO
TEPMOJIMHAMUKE U KUHETUKE
XUMHUYECKUX U IIEKTPOXUMUYECKUX
MPOIECCOB

e [IpoBOIWUTH XUMUYECKUI aHAIU3
COCTaBa BEIIECTB

BJIA/IETh:

e HaBbikamu paboOTHI C JTAOOPATOPHBIMHU
HU3MEPHUTEIIbLHBIMU TTPHOOpaMu;

®  BBINOJHECHHUS OCHOBHBIX XMMHUYECKUX U
(U3UKO-XMMHUYECKUX ONEPALIUH.

3HATh:
e 1paBuia 6e30MmacHON paboTHI B

CIIOCOOHOCTBI0 OCBOMTH .
XUMHNYCCKHX J'Ia60paTOpI/IHX,

OCHOBHBIE METO/IbI
Ymersn:
3aIUTHI
® TMPOBOJUTH pPAaCUYEThl  KOHLEHTpPALUU
HPOHSBO/ICTBEHIOTO aCTBOPOB PA3IUYHbBIX COCIUHEHUH;
OIIK-8 [IepCOoHaa U HACEJIECHHUS p POB D ’
®  OIpEeneNsTh HaIpPaBJIEHHOCTh
oT BO3MO>KHBIX
. . XUMHUYECKHUX IIPOLECCOB;
NOCIIEACTBUM  aBapwii,
. BJIAJETh:
KaTtacTpo(, CTUXUIHBIX 5 5
o [
6eCTBHUIL MeTOJIaMU paboThI ¢ 1a00OPATOPHBIMU
npubopamu.

4. CTpyKTYypa ¥ coepKaHue TUCUMILIUHBI.
OO0r111ast TPYA0EMKOCTb AMCIUILIMHBI COCTaBIsIeT 3 3aueTHbIe enuuuiibl (108 akageMuyecknx
yaca) (13 HUX 54 4acoB — caMOCTOsITeNIbHAs paboTa CTY/IE€HTOB).

BBenenue

XuMHS KaK 4acTh €CTeCTBO3HAHMS — HayKa O BEIIECTBAX M WX IpEeBpaIleHUsIX. Buubl
XUMHUYECKHX peakuuil. CBsi3b XMMUU C JIPYTMMHU HayKaMu. 3Hau€HHEe XUMHUU B (JOPMUPOBAHUU
MBIIICHHS B U3YYE€HUH MTPUPOJIBI U PA3BUTHH TEXHUKU. XUMUS U TPOOIIEMBI SKOJIOTHH.

JI-1, BBenenue, ri. |; JI-2, BBeacHUE

Pasnen 1. OcHOBBI CTPOEHHS BeleCTBA

1.1. Crpoenne atoma. Ilepuoanyeckuii 3axoH u cucrema /[.U. MenpaeneeBa.

DJNEeKTPOHHOE CTPOCHHE aToMa M CHUCTeMaTHKa XUMHUYECKHX JIIeMEHTOB. KBaHTOBO-
MeXaHu4ecKasi Teopus crpoeHust aroma. KBantosble uncina. IlpaBuna onucanusi 31eKTPOHHOTO
CTPOEHUSI MHOTORJIEKTPOHHBIX aTOMOB.

Ilepmonnuecknii 3akOH W nepuoandeckas cucremMa snemeHToB J[.M. Menneneesa.
Mertamibl 1 HEMETallyIbl, U3MEHEHUE CBOMCTB 3JIEMEHTOB (PHEPrUM HMOHM3ALlMH, CPOJCTBA K
DIIEKTPOHY U DJIEKTPOOTPULIATEIFHOCTH) B COOTBETCTBHH C AJIEKTPOHHOU CTPYKTYPOH aTOMOB.
OKHUCIUTENBHO-BOCTAHOBUTEIbHBIE CBOMCTBAa METAJIIOB U HEMETAJIIOB.

JI-1, oo 1, 1L G JI-2, T T



1.2. Xumu4eckasi cBsi3b

OcHoBHbIE TUIBI cBsI3U. KoBasleHTHAs CBsI3b. DHEPrus U JUIMHA CBA3U. KpaTHOCTH CBS3H.
[TonsipHOCTH U MONAPU3YEMOCTh CBSI3U., | MOpuaAM3anus aToMHBIX opoutanei. KparHocts cBs3w,
G U T-CBs3U. JJOHOPHO-aKIIENITOPHBIM 1 0OMEHHBIN MeXaHU3Mbl 00pa30BaHuUs KOBAJICHTHOU CBSI3U.
Nonnas cBs3b. CTpoeHUE U CBOMCTBA MPOCTEUIITUX MOJIEKYII.

MexmodnekyispHoe Bzaumopaeicteue. Cuiibl Ban-nep-Baanbca. Bogopoanast cBs3b.

XuMuyeckasi CBs3b B MeTajlaX. 30HHAs TEOpUs METaUIMuecKoi cBs3u. [IpoBogHuKH,
MOJIyIIPOBOJIHUKH, TUSJIEKTPUKH.

JI-1, . IV, V, XVIII; JI-2, ro.

Pa3gen 2. BzaumopaelicTBue BeliecTB

2.1. Dj1eMeHTBhI XMMHYeCKOH TePMOIMHAMMKH

Tennooii 3 ekt xumuueckor peaknuu. 3akoH ['ecca. [TonsaTrue 06 3HTpONTUU. DHEPTUs
['n66ca (kpuTepuil CaMOMPOM3BOJIBHOTO NPOTEKAHUS XHMMUYECKOH peakiun). OCHOBHBIC
bakTopbl, OnpeaeNsIoe HapaBlIeHUue peakluii, TemrepaTypa paBHOBECHSI.

JI-1, rn. VI, §6.1; JI-2, ti1. V

2.2. XumMHu4YecKass KHHEeTHKA. XHMHYeCKOe paBHOBecHe

CkopocTh XHMMHUYECKOW peakuuu. ['OMOreHHblE U TeTEPOr€HHbIE CHCTEMbI. 3aKOH
JEUCTBUSL Macc. ODHEprus axkTUBALMM. XHMHUYECKOE paBHOBECHE, KOHCTaHTa pPaBHOBECHUS.
OOpaTtuMbie 1 HEOOpPATUMEBIE peakiuu, XuMudeckoe pasHosecue. [Tpurammmn Jle-1llarense.

KaranusaTtopsl, cBolicTBa 1 MEXaHU3M JEHCTBUSA. [ OMOreHHBIN U reTepOreHHbIN KaTauus.
Konebarenbubie peakunu benoycosa-XXabotunckoro.

®a30BbIe paBHOBECHS. TEpMUUYECKUN aHAIIN3.

JI-1, rn. VI, §6.2; JI-2, ron. VI, VII

2.3. PacTBOpBI

Knaccugpukamuss pactBopoB. Monekynsipabie  pacTBOpbl. CrocoObl  BBIPAKCHHS
KOHILIEHTpAllUU PacTBOPOB.

OcoOeHHOCTH BOJIbl KAaK PacTBOPUTENSA. DJEKTPOJIUTUYECKAS TUCCOLMALUSA B BOJHBIX
pactBopax. CuibHble W cjaOble SJIEKTPOJIUTHL. AKTUBHOCTh U KOX(P(UIMEHT aKTUBHOCTH.
KoHcTanTa u cTeneHp AMcconuanuu ciaaboro 3JIeKTposinTa. 3akoH paszbaBieHus OcTBalibla.
HNonnoe mnpousseneHue BoAbpl. Bomoponnelii mnoxasarens. [IpousBeneHune pacTBOPHUMOCTH
MaJIOpacTBOPUMBIX BEILLIECTB.

JI-1, rn. VI, VI JI-2, ta. VI, cTp. 204-243

2.4. JlucniepcHbie CUCTEMbI

Knaccudukanus  aucnepcHbix  cucteMm. [lomyueHue  KONJIOMTHBIX — PacTBOPOB.
[ToBepxHOCTHBIE sIBIEHUS: aicopOIus, aare3us. [loHaTHe 0 TOBEpXHOCTHO-aKTUBHBIX BELIECTBAX
(ITAB) u moBepxHocTHO-MHaKTUBHBIX BemlecTBax ([IMB). CTpoeHue KOMIOUTHON YaCTHIBI U
MULEIIBL. Y CTOWYUBOCTh KOJUIOMAHBIX CHUCTEM, ONTHYECKHE U JJIEKTPUUYECKUE CBOWCTBA.
Metoapl MoayyeHus, OYUCTKH, Pa3pyLIEHUs KOJUIOMAHBIX cucTteM. KoimonaHble pacTBOpHl B
IPUPOJIE U TEXHUKE (UYT'YH, CTajlb, 1ACThI, JAKOKPACOYHbIE MaTepUabl: TPYHTOBKH, LIMAaKIEBKH,
Kpackn).

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

2.5. DJIeKTPOXUMHYECKHUE MPOLeCcChl

OKHCTUTENbHO-BOCCTAHOBUTEBHBIE MTPOLIECCHI U HAIlpaBJIeHHEe UX npoTekaHus. CTeneHb
OKHCJICHHUS.

[TonsiTue 00 9NEKTPOAHBIX MMOTEHIMAJaX W MEXaHW3M HX BO3HUKHOBEHUS.
["anpBannyeckue 3nemMeHTsl. CTaHAApTHBIE AIEKTPOAHbBIE MOTEHIMAIBI. BOTOpOAHBIN 3IIEKTPOT
cpaBHeHus. YpaBHeHue Hepacra. IloTeHuumansl MeTalIM4eCKHX, Ta30BBIX U OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX AJIEKTPOJOB. TepMOAMHAMMKa AJIEKTpOAHBIX mpoueccoB. IAC u eé
u3MepeHue. Buipl ranbBaHUUECKUX U TOIUIMBHBIX AJIEMEHTOB.

ONEeKTpOAHBIA MpolLlecC IOA TOKOM. SIBIE€HHE IepeHaNpsKEHHUs. OJIEKTPOJIM3 Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN Tpolecc. DIIEKTPOJIU3 PACIJIaBOB M BOJHBIX PacTBOPOB
coneil. 3akoHbl Papanes. Beixon 1o Toky.



["anbBaHMYECKHE METO/Ibl HAHECEHUS METAJUTMYECKUX TOKPBITUH.

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

2.6. Koppo3us 4 3a11UTa METAJLJIOB U CILIABOB

OcHOBHBIE BU/Ibl KOPPO3UH U KOPPO3UOHHBIX MOpakeHUM. I'a3oBas koppo3us. Mexanusm
JIEKTPOXMMHUYECKOM KOpPpO3uH, paboTa MHKpOrajibBaHomap. MeTojabl 3allUThl OT KOPPO3HHU.
JlerupoBaHue, 3alIUTHBIE TMOKPBHITUS (OKCHUAMPOBaHHE, BOpPOHEHHUE, ¢ocdaTupoBaHue),
JIEKTpOXUMHUYECKas 3auTa. MHruOuTopsl KOPpO3UH.

JI-1, tn. XVI, VI, XIX; JI-2, ra. IX.

Pa3nen 3. Xumus metajioB

3.1. MeToabl noJIy4eHHsI METAJJIOB U3 Py

[Tupo-, ruApPO- U  BIEKTPOMETAIYPIUA.  DJIEKTPOJIUTHYECKOE IIOJyYEHUE U
paduHUpOBaHUE METAJUIOB. 30HHAs IJIaBKA.

3.2. IlonoxxeHue B NMepHOANYECKOH cucTeMe, o0mMe (GuU3NYeCKHe W XMMHYECKHe
CBONCTBA METAJLJIOB

3aBUCHUMOCTh CBOMCTB META/NIOB OT HUX IIOJIOXKEHUSI B IEPUOJUYECKONW CHUCTEME
.. MenneneeBa. Kpucraimuyeckoe CTpoeHHME METaUIOB U CILIaBOB. PU3MUECKUE CBOMCTBA.
OoOmwme xumuueckue cBorcTBa. Xumus d-metayuioB. O030p XMMHU METAJUIOB 110 TPYIIaM M
nepuoAaM MEepUOJUYECKON CHCTeMbl (Melb, IIUHK, aJIOMUHUHN, OJOBO, CBUHEIN, THUTAaH, XPOM,
Maprasel, )kese30, KoOaJbT, HUKelb). XUMUYECKUI COCTaB U CTPYKTYypa cIlIaBoB. TepMuueckuit
aHaJIu3, JUarpaMMbl COCTOSIHUSI CILJIaBOB.

3.3. KommiiekcHble coeimHeHust d-MeTa10B.

CtpoeHue KOMIUIEKCHBIX coenuHeHuil. KomrekcoobpazoBarenu, JUraHabl, 3apsan |
KOOPAMHALIMOHHOE YMCJIO KOMIUIEKCOB. JlMccomumanus KOMIUIEKCHBIX coenuHeHuil. KoHncranra
HECTOMKOCTH KoMIuiekca. OOpa3oBaHHE KOMIUIEKCHBIX COEAMHEHUN C TMO3WIUMU MeEToj]a
BaJICHTHBIX CBSI3€M. THUIBI XUMHUECKOU CBSI3U B KOMIUIEKCHBIX COCAMHEHUSX.

JI-1, . X1, H cTp. 71-76; JI-2, rn. X, X1, XII.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHU

Meroanka npenojaBaHus JUCHUUIUIMHBI «XHUMHUS» U peanu3aius KOMIETEHTHOCTHOTO
MOJIX0/1a B U3JI0KEHUH U BOCTIPUSATHHN MaTepHalia IpeyCcMaTpUBaeT UCIOJIb30BAHUE CIIETYIOIINX
AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS TPYIIOBLIX, MHIUBUIYATbHBIX, ayTUTOPHBIX U
BHEAYJIUTOPHBIX 3aHATHN:

- YTEHHWE JIeKUUA C UCIOJIb30BAHUEM HWHTEPAKTUBHBIX CpPEJICTB HATISAHOCTH
(mpe3eHTanuu, BUI€OPUIbMBI C IEMOHCTpAIe XUMUYECKOT0 HKCIIEPUMEHTA);

- BBINIOJIHEHUE CTYACHTaMH WHIWBUIYaJbHBIX CAMOCTOSTENBHBIX paboT u paboT
71a60pPaTOPHOTO MPAKTUKYMA;

- IPOBEJICHUE HWHTEPAKTUBHBIX 3aHATUH 10 NpPOUEAype MOATOTOBKM K HWHTEPHET-
TECTUPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru.

6. OueHoYHbIEe CPeaCTBA JJIl TEKYNIero KOHTPOJIS yCIeBaeMOCTH, POMEKYTOYHOM
aTrecTallid MO HMTOraM OCBOEHMS NUCHHUILUIMHBI M Y4yeOHO-MeToAuuyeckoe odecneyeHHe
CaMOCTOSITE/IbHOI Pa0dOTHI CTYIEHTOB.

6.1.1. [lepeueHp KOMIETEHIMII C yKa3aHHWEM 3TamoB WX (HOPMUPOBAHMS B MPOIIECCE OCBOCHUS

00pa3oBaTeNbHON MPOTrPAMMBI.

B pesynmprare OCBOGHHUS JUCHUIUIMHBI (MOAyNsA) (OPMHUPYIOTCS — CIEAYIOLTUE
KOMITETCHIINH

Kon B pesyabTare ocBoeHus1 00pa30BaTeJbLHOM IPOrPaMMbl 00y4ar0UIiCA
KOMIIETEHIIUH NA0JI7KEeH 00/1a1aTh




OIIK-5 CHOCOOHOCTBIO Ha HAYYHOH OCHOBE OPraHU30BaTh CBOU TPY/I,
CaMOCTOSTENIFHO OICHUBATh PE3YJIbTAThI CBOCH JESITENbHOCTH;
OIIK-8 CIIOCOOHOCTBIO OCBOUTH OCHOBHBIE METO/IbI 3AIIUThI IPOU3BOICTBEHHOTO

IepPCOHAIa U HAaCEJICHUSI OT BO3MOJXKHBIX MOCIICACTBHI aBapuii, KaTacTpod,
CTUXUUHBIX OEICTBUIM.

B mpouecce ocBoeHusi 00pa3oBaTeIbHON MPOrpaMMbl JaHHbIE KOMIETEHIHH (DOPMHUPYIOTCS

B

X0JIe OCBOCHHUSI OOYYAIOUIMMHCS TUCIHIUINHBI, TJAO0OPaTOPHOTO MPAKTHKyMa B COOTBETCTBUU C

y4eOHBIM TIJIAHOM U KaJICHIAPHBIM TpaduKoM y4eOHOTO Tporiecca.



OIIK-5 - crtocOOHOCTHIO HAa HAYYHOW OCHOBE OPTaHU30BaTh CBOM TPYII, CAMOCTOSITENILHO OIEHUBAThH PE3YJIbTAaThl CBOCH JAEITETbHOCTH;
OIIK-8 - crioCOOHOCTHI0 OCBOMTH OCHOBHBIC METO/IbI 3aIIMTHI IIPOM3BOJACTBEHHOI'O TICPCOHAJIA M HACEIICHHSI OT BO3MOKHBIX TIOCJICICTBUN aBapHiA,
KatacTpod, CTHXUHHBIX OeICTBUIN

IToka3arTean

Kpurepum onieHuBaHus

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
CHENYIOLIUX 3HAaHUHU: O
CTPOEHUHM BEIIECTB U UX

B3aumojieicTBuu. Jlomyckarorcs

3HAYNUTEIbHBIE OIIMOKH,
MPOSIBIISICTCS HEIOCTATOYHOCTh

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

OO0yJaromuiicss JeMOHCTPUPYET
MIOJTHOE COOTBETCTBHE CIICAYIOIINX
3HAaHHUH: O CTPOEHUH BEIIECTB U UX
B3aUMOJICHCTBUH.

B3aUMOJICUCTBUHU 3HaHUM 110 PNy TEM, XUMHUYECKUX,
00yYaroIuiics UCTILITHIBACT INEKTPOXUMHUUECKHUX
3HAUYUTEIIBHBIC 3aTPYAHCHUS IIPOIIECCOB, (ha30BBIX
[IpY ONIEPUPOBAHUH 3HAHUSIMU paBHOBeCHIA
IIpH UX TEpEeHOCce Ha HOBbBIE
CUCTEMBI.
YMeETh: OOy4aroIuiics He yMeeT OOyuarotuiics neMoHcTpupyer | OOyuaromuics OO0yuaromuics 1eEMOHCTPUPYET

IIpoBoaUTE pacyeTsl 110
TEPMOANHAMUKE U KUHETUKE
XUMHUYECKUX H
IEKTPOXUMHUUECKUX
IIPOLIECCOB

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

HEIOJIHOE COOTBETCTBUE
CIIeYFOIINX YMEHUM:

BBIITOJIHATE paCyY€ThI 110 OLICHKE

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

HX NEPCHOCC Ha HOBLIC YCJIOBHUA

3ajay.

JEMOHCTPHPYET YaCTUIHOE
COOTBETCTBHE CIEIYIOIINX
YMEHHUIA: BBITIOJHATH PAcUYeTh
TI0 OIIEHKE CKOPOCTH PEaKILUH,
TerIoBoro dddekra peakum,
BBIXOJIa BEIIECTB IO TOKY,
KOHIICHTPAIMH PACTBOPOB.
YMeHust OCBOEHBI, HO
JOITyCKalOTCS
HEe3HAYUTEbHBIE OIUOKH,
HETOYHOCTH, 3aTPyIHEHHS
MIPY aHATTUTUYECKUX

MIOJTHOE COOTBETCTBHE CIICAYIOINX
YMEHUH:

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




onepanusax, epeHoce yMeHun

Ha HOBBIC YCJIOBUA 3a1a4.

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

OOy4aromuiics He BIaeeT
WY B HETOCTATOYHOMI
CTETICHH BJaJiceT HaBBIKAMH
paboTHI C TA0OPaTOPHBIMHU
M3MEPHUTETHHBIMA
npubOpaMu, BHITIOTHEHUS
OCHOBHBIX XUMHYECKHX U
(hMBUKO-XUMUIECKIX
onepauun

OO0y4aromuiicss 9acTHIHO
BJIaZICeT METOIaMU M HaBBIKAMH
paboThl ¢ 1abopaTOPHEIMU
N3MEPHUTEIILHBIMU TIPHOOPAMH,
BBITIOJTHEHHST OCHOBHBIX
XUMHYECKUX U (PU3UKO-
XMMHYECKHX OTepalunii, HO He
YMeEET JeJ1aTh BEIBOJIBI 10
pe3ysibTataM XUMHYECKOTO
IKCIIEPUMEHTA

OOy4aromuiicss 9acCTHIHO
BJIaJI€eT METONAaMH U
METOAAaMHU 1 HaBBIKAMH
paboTHI ¢ TabOPaTOPHBIMHU
HN3MEPUTENbHBIMU
mpuOOpaMu, BHITOIHEHHS
OCHOBHBIX XUMHUYECKHX H
(hM3UKO-XUMUYIECKUX
OIEpaLUi, HO JOIYCKAKTCS
HE3HAYNTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyIHCHHS
[IPY IPOBEACHUN
AHAJTMTUYECKUX OTepaInsX.

OO0yyJaromuiicsi B TOJTHOM 00beMe
BJIaJICET METOJIaM1 M HABBIKAMH
paboTsl ¢ 1a6opaTOPHEIMU
N3MEPHUTEILHBIMH TIPHOOPAMH,
BBITIOJTHEHHST OCHOBHBIX
XUMHYECKHX U (PU3UKO-
XMMHUYECKHX OTepaInii, yMeeT
JIeTIaTh BBIBOJIBI IO pe3yJIbTaTaM
XMMHYECKOT0 IKCIIEPUMEHTA




B nporecce o0yueHust UCMONB3YyIOTCA CIEAYIONINE OLEHOYHbIE OPMBI CAMOCTOATEIBHOM pabOThI CTYJIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILErO
KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTALIMM:

1) KOHTPOJIbHBIE BOIIPOCHI,

2) UHIMBUAYAIbHBIC 3a1aHUS,

3) MOATOTOBKA U 3aIlIUTa JAOOPATOPHBIX padoT.

Bce nepeuncnienHbie OlleHOYHBIE ()OPMBI TIPEJICTABICHBI B PAKTHKYME, KOTOPBIM COMPOBOXKIACTCS KaXKIas riiaBa ydeOHHKA «XHUMHUS MO
penakuueir MapteiHoBoM T.B. (JI.2). ITo pesynapTaTaM BBINOJHEHHS MHIWBUAYAIBHBIX CAMOCTOSITEIIBHBIX paldOT, MPOBEPSIEMBIX IPETOIaBaTeieM,
CTYJCHT HaOMpaeT HEKOTOPYIO CyMMY 0anoB, KOTOpas SIBJISIETCS COCTaBISIONIEH ero peituara. Kpome 3Toil cyMMbI 0ajlOB B PEUTHHIE YYUTHIBACTCS
BBITIOJTHEHUE U 3alIMTa BceX J1abopaTopHbIX pabot. Ilo pesynbraram pedTHHra CTYIEHT MOXKeT ObITh arrecToBaH. CTYyIEHT MOXKET OTKa3aTbCs OT
aTTecTalluy M0 PEUTHUHTY U CIaTh IK3aMEH, €CJIM OH CUMTAET, UTO MOXKET MIPETeHI0BaTh Ha O0Jiee BHICOKYIO OlleHKY. OCHOBaHUEM JIJIsl TAKOTO PELICHHUS
MOXKET OBITh CAMOKOHTPOJb IO TECTaM, UMEIONIMMCS B Ka)/IOH IIaBe MPAKTHKyMa, K KaXJIOMY M3 KOTOPBIX JIaHa TaOJHIlA MPAaBUILHBIX OTBETOB,
Onmarojaps 4emy CTYACHT MOKET caM ce0sl OLIEHUTh. JTO MO3BOJISIET CHATH (PaKTOp CYObEKTUBHOCTHU B OLIEHKE 3HAHUMN, KaK CO CTOPOHBI MTPEMnoaBarers,
TaK ¥ CO CTOPOHBI cTyAeHTa. Hike mMpuBOIUTCS OMH U3 BAPUAHTOB 3aJJaHUM ISl CAMOCTOSITEILHOTO PEIIEHUS U TECT JJIsi CAMOKOHTPOJISI C OTBETAMH.

Bapuanr 15

1. CocraBbTe MaTEeMaTHYECKOE BRIPAKCHHE 3aKOHA JCHCTBUA Mace s cieayroiero nporecca: Cuw) + HNO3p-p) = CU(NO3)2p-

» * NO@ + H200).

2. Kax n3menurcs ckopoctb xumudeckon peakuu: HaSq) + Oy = SOz + H20(r), ecmn: a) konnenTpanuio Oz yMEeHbIINTS B 3 pasa; 0)
TemIepaTypy mnpoiiecca nobicuth Ha 40°C (y = 3)?

3. B kakyto cropoHy cmecTuTcs paBHOBecue xumuieckon peakiun: CHary + H2O) — COqr) + Har); AH < 0, eciii a) CHU3UTH TeMIIepaTypy;

0) yMEHBIIUTH JaBIICHUE; B) BHECTU KaTalH3aTOpP; I') YBEIUUYUTh KOHIEHTpaluto Ho.
4. CocraBbTe BbIpaKEHHE KOHCTAHTHl XMMUUYECKOT0 paBHOBECHS JIJIs Ipoliecca 3.

Tecm Ons camokoHmpons
1. Kak u3mMeHHTCS CKOPOCTh XUMHUECKOU peakuuu A + 2B = AB», ecnu koHIIeHTpanuio Beuiectsa B yBennuuTs B 2 paza?
1) yBenuuutcs B 2 pasa;
2) yMeHbIIUTCS B 2 pasa;
3) yBemuuuTcs B 4 pasa.
2. Kak Ha3bIBaeTCs peakiiys, KOTopas UAeT Ha rpaHulle paszzena ¢a3?
1) romoreHHas;
2) TreTeporeHHas;
3) sK30TepMHUECKas.
3. Kak u3aMeHHuTCcs CKOpOCTh peakliy MPH MOBBIIIEHUH TeMIepaTypsl Ha 20°, eciii TeMuepaTypHbIi KoapUIMEHT peakuu paBeH 37
1) yBemuuutcs B 3 pasa;



2) yMEHBIIUTCS B 9 pas;

3) yBenuuutcs B 9 pas.

4. B kakywo cropoHy cmecturcs paBHoBecue peakiuu: 2CO() + Oz = 2COyr); —AH, mnpu a) NOBBIIICHUHM JaBJICHUS, 0) MOHMKEHUU
TEeMIEpaTypbl?

1) a)—,6)—;

2) a)«,0)—;

3) a) —,0) «.

5. CKopoCTb peaky YBEIMUNUBAaETCs B 2-4 pa3a Mpu MOBBILIEHUN TEMIIEpaTypsl Ha Kaxabie 10° - ato:

1) 3akoH JEUCTBHS Macc;

2) mnpunwi Jle-1larense;

3) mnpasuio Baut-I'ododa.

6. CKOpOCTh peakiuu MPOIOPIUOHAIBHA KOHIIEHTPAIIMH PEarHpYONIUX BEIIECTB B CTEIICHN UX CTEXHOMETPUYECKUX KOAPPHUIIMEHTOB — 3TO:

1) 3akoH JelcTBHS Macc;

2) Tlpasuno Baur-I'odda;

3) Ipuniun Jle-1llarense.

7. KoHCTaHTa CKOPOCTH XUMHYECKOM PEAKIIMU HE 3aBUCHUT OT. ..

1) mpUpOBI pearupyrOIIMX BEIIECTB;

2) KOHIICHTpAIIMU PEarupyroIIrX BEIIeCTB;

3) Ttemmeparypsl.

8. Ecnn Ha cucteMy, HaxXoJsIIyIOCsl B paBHOBECHH, OKa3bIBA€TCs BHELIHEE BO3JEHCTBUE, TO PaBHOBECHE CMEIACTCS B TAaKOM HallpaBIICHUH,
KOTOpOE OCJIa0IIsIeT BHEUTHEE BO3/ICHCTBHUE —

1) 3aKkoH JeWCTBUS Macc;

2) mnpunnun Jle-1llatenbe;

3) mpaBuio Baut-T'odda.

9. CmemeHre XMMUYECKOTO paBHOBECHS HE 3aBHCHUT OT:

1) KOHI[CHTPAIIUH PEarupykoIinX BEeLIeCTB;
2) MIPHUCYTCTBUS KaTaIN3aTopa;
3) TEMIIEPaTypBhI.

10. MexaHu3M JIeUCTBUS KaTaan3aTopa OObICHICTCS . ..

1) yBeNMYCHHEM JIOJIU aKTHBHBIX MOJICKYT,

2) yBEIHYCHHEM CKOPOCTH JIBMIKEHHS MOJICKYJ;

3) TOHMXEHUEM SHEPTHH aKTUBAIMH PEAKIIUHU 3a CUET 00pa30BaHUs MPOMEKYTOYHOTO KOMITJIEKCA KaTaju3aTopa C pearupyrommm
BEIIECTBOM.



OTBeTbl K TecTy
Ne ponpoca | 1 2 4 5 6 7 8 9 10
No otBeTa 3 2 3 1 3 1 2 2 2 3

w

®opMa NPOMEKYTOUYHOM aTTeCTAlMM: TUCbMEHHBINA SK3aMEH IO Keiicam

[Tpomexxyrounast arrectauus oOydaromuxcs B (opMe dK3aMeHa MPOBOAMUTCS IO PE3ylbTaTaM BBIIIOJHEHHS BCEX BHUJOB yueOHOH paboTshl,
IPEJYCMOTPEHHBIX YUE€OHBIM IUIAHOM 110 JUCLHUIUIMHE «XHUMUA», IPH 3TOM YUUTHIBAKOTCS PE3YJIbTaThl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH B TEUECHUE
cemectpa. K mpoMexyTOoYHO#H aTTecTaluu JOMYCKAIOTCS TOJIBKO CTYJCHTHI, BHIMOJHUBIINE BCE BUJIBI yU4eOHOM pabOThI, IPEeayCMOTPEHHBIE paboyeit
IIPOrpaMMOil 110 TUCIMITIMHE «XUMUSI».

1. Haznauenue: Mcnonb3yercs AJi NPOBEAEHUS IPOMEKYTOUYHON aTTECTALMU 10 JucHUIUIMHE "Xumus"
2. B 6uner BKIIIOYEHBI:

1) TecroBoe 3aianue u3 15 BOIpocoB JiIsl MPOBEPKH TEOPETUUYECKUX 3HAHUN U TIOHUMaHUS PE3y/IbTaTOB IPOBEIECHHBIX JJAOOPATOPHBIX OIBITOB.

2) kelic-3aa4a J1s IPOBEPKU YMEHMSI IPUMEHATh TEOPETUUECKIE 3HAHUS;
3. KoMmuiekT ak3aMeHalMOHHbIX OueToB BKiItoyaeT 30 OuieToB (mpuiararorcs).
4. PernameHT 3k3aMeHa: - Bpems Ha moAroToBKY OTBETOB - 10 60 MUH.

- Crtoco0 KOHTPOJISL: MUCHbMEHHBIN OTBET.

5. llkana ouenuBanus. OlieHKa CTENEHU JOCTHXEHUS 00yUaroIUMMUCS IJIAHUPYEMBIX PE3YJIbTaTOB 00YUEHUS 10 AUCLUILIIMHE TPOBOIUTCS
MperoiaBaTeNieM, BEAYIIUM 3aHATHS 10 TUCIUTUITMHE METOJIOM SKCIEPTHOH oleHKH. [1o uToram npoMexyTO4HOM aTTeCTallly M0 JUCIUATUTHHE
BBICTABJISIETCS OLIEHKA «OTIMYHOY, «XOPOIIOY», «YJOBIETBOPUTEIBHO» WU «HEYAOBIETBOPUTENIbHOY. [IpaBUiIbHBINA OTBET 110 BOIIPOCY TECTOBOIO
3aJlaHUs OLICHUBAETCS OJJTHUM 0aJloM, pellieHue Keiic-3a1auu MAThI0 OaJIaMU.

Ounenka OTnu4HO Xopouo | YnosineTBopuTenabHO | HeynoBneTBopHUTEIbHO
Ha0pannble 19-20 15-18 10-14 Menee 10
0aJibl

Huxe nan npumep keiic-Ounera.

MUHNUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3BOBAHNS POCCUMCKON OEJIEPALINN
DOEJAEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIP)KETHOE OEPA30OBATEJIBHOE YUPEXJIEHWE BBICIIEI'O OBPA3OBAHUA
«MOCKOBCKHH IMOJUTEXHUYECKU YHUBEPCUTET»
Hampasnenue noarorosku: 23.05.01 «HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBA» (YPOBEHD CIICIIUATUTETA).
Kadenpa Xumbuorex
JlucunnuHa: «XUMHAS»



Ok3ameH, 1 cemectp, 2020/21 y4. ron

AK3AMEHAIIMOHHBIN BUJIET Ne 3
Bonpoc 1. Enununna konuuecTsa BelecTBa —

1) MOJICKYJIa,

2) rpamm,

3) SKBUBAJICHT,

4) MOJIb.

Bomnpoc 2 . KBanToBBIE uKcia, onuchIBarolLye a) popMy opouTanu, 6) HanpaBIeHUE JIEKTPOHHBIX 00JaKOB B IPOCTPAHCTBE:
1) a) I, 6) my;

2) a)n, o) l;

3) a) my, 0) ms;

4) a)n, 6) my.

Bomnpoc 3. B Mosiekyie Kakoro U3 BEIecTB, y HEHTPaIbHOIrO aToMa HMEeT MeCTO SP2 — ruOpuIM3aIms?
1) BCls;

2) CoHy;

3) BeCly;

4) H2S0a.

Bormpoc 4. Tlpu abconoTHOM HYJIe S3HTpOMHUs Bcex Ten paBHa 0.

1) Iecca.

2) [lepBrlii 3aK0H 3aKOH TEPMOJUHAMUKHU.

3) Bropoii 3aK0OH TepMOIMHAMUKHU.

4) Tperwnii 3aKOH TEPMOINHAMHUKH.

Bompoc 5. Ternosoii addext peakmmu Cu?*+Mg° =Mg?*+Cu® paBen 534 x/Ix. Kakoe KOTHYECTBO TEMIOTHI BHIACINTCS IPH BOCCTAHOBICHHH
12,8 r mequ?

1) 1068 xJIx;

2) 10,68 xJIx;

3) 106,8 xJIx;

4) 213,6 xJIx.

Bompoc 6. B kakyto cropoHy cMecTuTcs paBHoBecue B cucteMe Ho+12=2HI; -AH, nipu a) moBbIieHny Temmnepatypsl, 0) MOHMKEHUN
koH1eHTpanuu HI?

1) a) <« 0)—;

2) a) < 0)«;



3) a)—> 0)—;

4) a)<— 0).

Bormpoc 7. Kakue u3 nepednciieHHbIX peakiuii B pacTBOPax 3JIEKTPOIUTOB UAYT 10 KOHLA?

1) 3KOH+AI(OH)3=K3[AI(OH)g];

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

3) MgS+2HCI=H2S+MgCl>;

4) Bce BbIlIe epeyrcIeHHbIE.

Bompoc 8. Kakas cpena u kakoBo 3HaueHne pH B pacTBope, comepxanieM 5-10" mons/m nonos H*?
1) menounas, pH=3, 30;

2) kucnasi, pH=4,70;

3) menounas, pH=4,70;

4) kucias, pH=3,30.

Bonpoc 9. Csi3u pacoyioxkeHbl B MOPSAKE YBEIMUEHUS UX JITHHBI B CTPOKE —

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

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

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

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

Bonpoc 10. KakoBa crenens okucnenus kucioposa B H2O2? Uem MOKeT SBISATHCSA NEPOKCU] BOJOPO/1a B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX

peakuusx?
1) —2, BOCCTAHOBHTEIIb;
2) —1, OKHCITUTENb U BOCCTAHOBUTEJIb;
3) —2, BOCCTAaHOBHTEIb U OKHCITUTEIIb,
4) —1, BOCCTAaHOBHTEIT.
Bompoc 11. CoctaBbTe ypaBHEHUS, YKaXKHUTE MPOAYKTHI AekTposn3a pactBopa Ph(NO3)2:
1) H>, O;
2) Pb, N2, Og;

3) Hz, Pb(OH)2;
4) Pb, Oz, HNOs.
Bomnpoc 12. CocraBbTe ypaBHEHHS, yKAKUTE MPOAYKTHI KOppo3uu Koutakta Mg-CuU B HEWTpanbHOii cpese:

1) Mg?*, Hy;
2) Cu?*, Ha:
3) Mg(OH)z;

4)  Cu(OH)s..



Bompoc 13. B kakoii cTpoke 1o MyHKTOM a) HaXOJIUTCS METaJlI, pacTBopstomeiics B koHIeHTpupoBanHoi HNOs, moa mynkToM 6) MeTai,
pactBopsitoruiics B KOH? CocTtaBpTe ypaBHEHUS peakiuil.

1) a) Au, 0) Cr;

2) a) Cr, 6) Au;

3) a) Cu, 0)Cr,

4) a) Cr, 6) Cu.

Bormpoc 14. B ypaBaennn nomypeakiuu MnO2+40H™...—-MnO4 +2H20 koaudecTBO OTAaHHBIX (IPUHATHIX ) JIEKTPOHOB paBHO..., MNnO;
SIBIISICTCA. . .

1) +3 ¢, BocCTaHOBUTEIIEM;

2) —3e’, BOCCTaHOBHTEIIEM;

3) +2¢, okucauTeNneM;

4) —2¢’, BOCCTAaHOBHUTEJIEM.

Bomnopc15. KoopauHanoHHOE YKCII0 U 3apsi] HoHa—KoMIuiekcooOpasoBares B coeauaenuu [Pt(NH3)4Clz] cooTBeTcTBEHHO paBHHbI:

1) 2, +2
2) 3, +4
3) 6, +3
4) 6, +2.

3anaua. [IpoMblnuieHHAs BOJOMOIOTOBKA — KOMIUIEKC ONEpaIiii, 00eCIeYMBAOIINX OYUCTKY BOJIbI: OTCTAMBAaHUE, (DUIBTPOBAHUE, YMSATUYCHUE,
obecconuBaHue, HEUTpaIM3anus, Aerazanus, o0e33apaKuBaHue.

CKOJIBKO T COJIbI TOTPEeOyeTCs TSl yCTPaHESHUs )KeCTKOCTH B 10 J1 BO/IBI, HACBIIIICHHOM Cyiib(haToM Kanbius npu 20°C, eciii pacCTBOPUMOCTD
MOCJIETHETO paBHa 2 1/117

3aB. kadenpoit / N.B. ApramonoBa/

(cocraButens T.B. MapTtbeiHOBa)

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00ecnedeHne JUCIUIIIMHBI

a) Ocnosenas numepamypa:

JI-1: I'munka H.JI. O6mas xumus. M. Unrerpan-Ilpecc, 2013.

JI-2: MaprteinoBa T.B., Apramonona 1.B., 'ogynoB E.b. Xumus. YueOnuk u npaktukym. M.¥Opaiit , 2015.
0) /lonoanumensnan rumepamypa:

JI-3: Koposun H.B. O6mas xumus. M. Beicmias mkomna, 2009.

JI-5: Apremenko A.M. Oprannueckas xumus. M. Beiciias mkosna, 2005.



JI-6: ApramonoBa 1.B. u np. KonuuectBennsiit ananuz. M. MI'TY «MAMMN», 2009, Ne2128.

JI-7: Topuue N.I'. u ap. Komnounnas xumus. M. MI'TY «MAMMN», 2010, Ne2304.

JI-8: Aptamonosa 1.B. u np. Koppo3us metamioB u 3amurta ot kopposun. M. MI'TY «MAMMN», 2010, Ne2278.

JI-9: MapteinoBa T.B. 3aganus ans camocrositenbHON padoTsl. MMMI'TY «MAMM» 2011.

B) IPOrpaMMHoOe o0ecriedeHue 1 HHTePHeT-pecypchbl

[TporpamMmmMHoOe oOecrieueHre HE MpeaycMOTpeHO. MHTepHeT-pecypchl BKIIIOYAIOT Y4eOHO-METOJAMUYECKHE MaTepHaibl B JJIGKTPOHHOM BHJIE,
IpeJ/iCTaBJICHHbIE Ha caiiTe: Kadeapa «XuMus»

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

B paznene: oubmuorexka MI'TY «MAMN»

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

BapuaHnTbl KOHTPOJIBHBIX 3aJaHUH IO TUCHUILTMHE TIPEICTABIICHBI HA cailTax:

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

[Tone3npie yueOHO-MeTOAMYECKHE U HH(DOPMAITMOHHBIE MaTepUaIbl TPEACTABICHBI HAa CalTax:

http://xumuk.ru/

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

http://www.himiinet.ru/

http://chemistry.narod.ru/

8. MarepuaibHO-TEXHUYECKOE O0ecneyeHne TN CHUIIIUHbI
Aynutopuu u naboparopun kadenpst «Xumus» [1K-411, I1K-433 o6opynoBaHbl KOMIBIOTEPHON U MPOEKTHONW TEXHUKOM.
Jlns npoBeieHns 1abopaTOPHOIo MPAaKTUKyMa Ha COBPEMEHHOM YPOBHE MPH BBIIIOJHEHUH J1a00paTOPHBIX pabOT MPEeTyCMOTPEHO UCTIOIb30BaHUE
ClIeyIo1Iero 000pya0BaHuUs:
AKBaUCTHIUISATOP.
AHaJIUTHYECKNE BECHI.
TexHu4ecKue BECHI.
DNEKTPUYECKUN MTOJIYIIPOBOIHUKOBBIN BBIITPSIMUTEII.
MuunamnepMeTpsl.
CymunbHbIN mKad.
DTOPOMIACTOBBIE KATTOPUMETPHI.
TepmomeTpsl.
. DIEKTPOJIU3EPBL.
10. pH-meTp-nOHOMETPBHI.
11. Cnexrpodoromerp CD-56.

Co~No~wNE


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

12. UK-®ypbe CreKTpOMETp C MPECCOM PYUHBIM THIPABIUICCKUM.
13. ®otomerp KOK-3-01 doTornekrpuueckuii.
14. YcraHoBKa ¢ BpalaroIIUMCs TUCKOBBIM 3j1ekTpoaom (BD/1-06).
15. MMorpyxHoii TepmoctaT-mupkymstop LOIP LT-208 u tepmocTar nupkynsuuoHHbid BT3-2.
16. AsromaTtrueckuii Tutparop TitroLine Alpha.
17. llorenunocrat mapku [IPC PRO-M.
18. HoytOyk ¢ ycranosiaenubiMu cpeactBamu MS Office PowerPoint.
19. MynbTUMeAUHHBINA TPOEKTOP C MEPEHOCHBIM SKPAHOM.
20. CriektpomeTtp aToMHO-abcopOrmonHbiii «KKBAHT-2A»
21. T'azoBsrii xpomarorpad Shimadzu GC-14B.
22. BeITspKHBIE TIKADEL.
9. MeTtoauyecKkue peKOMeH/IAMHU /1JIsl CAMOCTOSITEIbHOI paGoThl CTYIEHTOB
YcnenrHoe u3ydeHrne Kypca XUMHUH TpeOyeT OT CTyAeHTa paboThl M0 KOHCIEKTHPOBAHHUIO MaTepHalla, M3JIaraéMoro Ha JICKIHUSAX, BBITOJIHEHHS
1ab0paTOPHBIX U UHIMBUIYATbHBIX pabOT MO Kaxaoi usydaemoi teme. B yuebnukax JI-1, JI-2 obOyvarommuiics AOKEH HATH OTBETHI HA BOMPOCHI,
nocraBieHHsle B paszaene «lIpaktukym» JI-2. B Tom ke paszzmerne cienyeT 03HaKOMHTHCS C MPUMEPAMH BBIIOJIHEHUSI CAMOCTOSTENIFHONW paboThI 110
M3y4aeMoil TeMe, U OMUPasiCh Ha HUX BHIOJHUTH MHAWBUYyaTbHOE 33/1aHKe, OLICHUTh CBOW YPOBEHB MOJATOTOBKH, UCIIONB3YS TECT AJISI CAMOKOHTPOJIS
C yKa3aHUEeM OTBETOB. B ciIydae HempaBMIILHOTO OTBETA HA TECTOBBIN BOIIPOC CIIEAYET BEPHYTHCA K CTaThe yuyeOHUKa 0 JaHHOU TeMe.
JlaboparopHbie pabOTHI HAIIPABIEHBI HA SKCIIEPUMEHTAILHOE U3YUYE€HHE TEOPETUUECKHX MOJIOKEHUNH U (OPMUPOBAHUE MTPAKTHUECKUX YMEHUN U
HaBBIKOB. [Ipy MOATOTOBKE K MPEACTOAIICH J1a00paTopHOil paboTe CTYACHT TOJIKEH OPOPMUTH KOHCIIEKT:
- HamucaTh 3arjiaBue J1adopaTopHOM paboThI U €€ MOPSIIKOBBIN HOMED;
- yKa3aTh 1eb paboThl, 000py/I0BaHNE M PEAKTHBHI;
- U3JIOKHTH MOCIIEI0BATEIbHOCTD BHITIOTHEHHS paOOTHI;
- HAYePTUTH TAOIUILY JJIS 3aHECEHUS TTOJTyYEHHBIX Pe3yJIbTaTOB;
- IPU HEOOXOAMMOCTH CIENaTh PUCYHOK SKCIIEPUMEHTAIBHON YCTAaHOBKH.
- 03HAKOMUTKCS C MPABUJIAMH TEXHUKH 0€30MMaCHOCTH TIPH BBITTOJIHEHUH PAOOTHI.
[To pe3ynbraTtam paboThHI CTYACHT JOJDKEH CAENaTh BBIBOJBI U OOCYIUTH UX C IIPEMoAaBaTeNieM MpHU 3aluTe paboThI.
10. MeTonnyeckue peKOMeHIALUHM AJs PenoaaBaTess
Jlexuus — TpaIMIIMOHHBIN BUJ y4eOHBIX 3aHATUH B BHICIIEH ITKOJIe. B Hauase nekiuu npernoaaBareib J0KEH Ha3BaTh TeMY, C(hOpPMYIHPOBAThH
npoOJeMy W BOIIPOCHI, HA KOTOPBIE COAEp)KaHUE JICKIIMH JacT OTBET. B XoJe M3JI0XKEeHHUs JIEKIUH CIIeIyeT MCIOIh30BaTh CPEICTBA MaTepHAILHO-
TEXHUYECKOTO O0ecreueHuss — KOMIMBIOTEP, MPOSKTOP C IKPAHOM JJsl JEMOHCTpAIMH MpPe3eHTAlUl, BUACOPUIHMOB, TPUOOPHI U PEAKTUBHI IS
MPOBEJICHUST HEKOTOPBIX OMBITOB. Takue JEMOHCTpAIMH CIOCOOCTBYIOT AKTHBU3AIMHA MBICIHTEIBLHOW JEATEIHPHOCTH CTYJICHTOB, TOBBIIICHHIO WX
BHUMAaHUS U MHTEPECA K COACPKAHUIO JICKIIHH.
[Tpe3eHTaNMsI JICKIMK JOJDKHA COJIEP)KaTh OCHOBHBIC IMOJIOKCHHS M3JIaraeMoi TeMbl B YIOOHOW JUIT KOHCIIEKTHPOBAaHMS (opMe, HaTJIsHbIC



CXEMbI, TaOJIUIbl, PUCYHKH, OOJerdyarolne CTyJAeHTY YCBOeHHE MaTtepuana. BuaeoduabMbl MO3BOJSIOT MPOJAEMOHCTPUPOBATE XUMUUYECKHE OIIBITHI,
KOTOPBIE HEJb3sI POBOJUTH B JIEKIIMOHHOW ayJIUTOPUH IO MPUYMHE OTCYTCTBUS BBITSHKHOTO miKada. I1o Xomy nekuuu mosie3Ho 3agaBaTh ayauTO pUH
Bonpockl. [lonydas o6paTHyto HHPOPMALIMIO OT ayAUTOPHH, JIEKTOP KOHTPOJIUPYET YCBOCHUE U3JIaraéMOro Marepuaia, Mpu HeoOXOJIUMOCTHU JieiaeT
JIOTIOJIHUTENIbHBIE TIOSCHEHUSI.

B 3axmrounTtenbHON 4acTH JIEKIIMH MOKHO C(OPMYTUPOBATEH OOIIHE BHIBOBI IO TEME, UCIIOJIB3YS OTMIOPHBIE CXEMBI, PACKPBIBAIOLINE COACPKAHKE
OCHOBHBIX BOIIPOCOB, U3JI0’KEHHBIX B JIEKIIUH, 03HAKOMUTH CTY/IE€HTOB C IEPEUHEM OCHOBHOM U JIOTIOJHUTEIbHON JIUTEPATYPHI IO TEME.

[enb 1a00paTOpHBIX 3aHATUHN - KOHTPOJIb YCBOEHHUS Y4eOHOr0 MaTepuasa CTyIeHTaMu, paclliipeHue 1 yriyOJeHue 3HaHU, TOJTyYeHHbIX MU Ha
JEKIHSX U B X0JI€ CAMOCTOATEIBHOM padoThl, MPHOOPETEeHHE HABBIKOB Pa0OTHI B JIAOOPATOPUH ¢ MPHOOpaMH, XUMUYECKUMU BenlecTBaMu. [loBbieHne
3¢ (HEeKTUBHOCTH 3aHATHI TOCTUTAETCs MOCPEICTBOM CO3JaHHsI TBOPUECKONH OOCTAaHOBKH, pacrojararoieil CTyJIeHTOB K BbICKA3bIBAHUIO CYXIACHUN U
BBIBOJIOB 110 U3y4aeMbIM BOIIPOCAM, 3ajjauaM U JiabopaTopHbIM omnbiTaM. [lepen HauamoM BBITIOTHEHUS JIa0OPATOPHBIX OMBITOB HEOOXOIUMO TPOBEPHUTH
HAJIMYHE y CTYACHTOB KOHCIIEKTa, COJEPIKAIIETO X0/ paboThl, U OOCYIUTH C HUMU BOIIPOCHI TEXHUKU 0€30TTaCHOCTH.

B xone 3amutel 1abopaTopHOii paboThl ciieayeT 00CyIUTh CO CTYIEHTOM CJICIaHHbIE UM IO PE3yJIbTaTaM OIBITOB BBHIBOJIBI.

7. YueOHO-MeTOAUYeCKOe 1 HH(OPMAIHOHHOE 00ecTiedeHue TN CIUTIINHbI

a) Ocnoenas numepamypa:

JI-1: I'muaka H.JI. O6mas xumus. M. Uaterpan-Ilpecc, 2013.

JI-2: MaprteinoBa T.B., ApramonoBa 1.B., 'ogynoB E.b. Xumus. YueOnuk u npaktukym. M.¥Opaiir , 2015.

0) /lonoanumenvnan rumepamypa:

JI-3: Koposun H.B. O6mas xumus. M. Beictras mikosa, 2009.

JI-5: Apremenko A.M. Oprannyeckas xumus. M. Beiciias mkosna, 2005.

JI-6: ApramonoBa 1.B. u ap. KonuvectBennsiit ananuz. M. MI'TY «MAMM», 2009, Ne2128.

JI-7: Topuue N.I'. u ap. Komnounnas xumus. M. MI'TY «MAMMN», 2010, Ne2304.

JI-8: Apramonora 1.B. u ap. Kopposust metamios u 3amura ot koppo3uu. M. MI'TY «MAMUW», 2010, Ne2278.

JI-9: Mapreirosa T.B. 3aganus nis camoctosatenbHoi paboTel. MMMI'TY « MAMMN» 2011.

B) NIpOrpaMMHOe odecriedeHre U HHTEPHET-PeCypChl

[IporpamMmmHoe oOecrieueHrne He MpeaycMoTpeHO. MHTepHeT-pecypchl BKIIOUAIOT Y4eOHO-METOAMYECKHE MaTepHuaabl B JJIEKTPOHHOM BHJIE,
Ipe/icTaBIeHHbIE Ha caiiTe: Kadeapa « XuMus»

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

B paznene: oubnuoreka MI'TY «MAMMN»

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

BapuaHTbI KOHTPOJBHBIX 33/IaHHH 11O JUCITUTUIMHE MPEICTABIECHBI HA CAlTax:

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

[Tone3nbie yaeOHO-METOAMYECKHE U HH(DOPMAITMOHHBIE MaTepUaIbl TPEACTABICHBI HAa CalTax:



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

http://xumuk.ru/
http://www.chem.ac.ru/
http://www.himiinet.ru/
http://chemistry.narod.ru/

8. MarepuajbHO-TeXHUYECKOe o0ecneyeHHe TN CIUIITUHBI
Aynutopuu u nabopatopuu kadeapsr «Xumusi» [1K-411, I11K-433 060pynoBaHbl KOMIBIOTEPHON U IPOSKTHOW TEXHUKOM.
Jis mpoBeieHust 1a00paToOpHOro MPAKTUKyMa Ha COBPEMEHHOM YPOBHE IPH BBIITOJIHEHHH JTJAO0PAaTOPHBIX pabOT MPETyCMOTPEHO HCIIOIb30BAHHE
CJIeAYIOIIEro 000pyJOBaHU:
23. AKBaJIUCTUILIATOP.
24. AHanTUTHYECKHUE BECHI.
25. TexHUYECKHE BECHI.
26. DNEeKTPUYECKUH MOIYIPOBOAHUKOBBIA BBIIPSMHUTENb.
27. MuimuaMIiepMeTpBhl.
28. CymibHBbIHA mKad.
29. dTOpOILIaCTOBBIC KAJTOPUMETPBHI.
30. TepmomeTpsr.
31. DnexTponusepsl.
32. pH-MeTp-nOHOMETPHI.
33. Cnexrpodortomerp CP-56.
34. UK-Oypbe CeKTpOMETp € IPECCOM PYUHBIM THIPABIHUECKUM.
35. ®oromerp KDK-3-01 poroanexTpuueckuii.
36. YcraHOBKa ¢ BpaIIAIOMIUMCS TUCKOBBIM 3ekTpoaom (BD/1-06).
37. IlorpyxHoiit Tepmoctar-uupkyastop LOIP LT-208 u TepmocTat nupkynsaunonssiii BT3-2.
38. ABTomaruueckuii Tutparop TitroLine Alpha.
39. [lorenumocrat mapku [PC PRO-M.
40. HoytOyk ¢ ycranoBieHHbiMu cpenctBamu MS Office PowerPoint.
41. MynbTUMEIUIHBIA IPOEKTOP ¢ NEPEHOCHBIM YKPAHOM.
42. Ciekrpometp aToMHO-abcopoumonnbiii «kKKBAHT-2A»
43. T'a3oBb1it xpomarorpad Shimadzu GC-14B.
44. BeITsKHBIE TIKA(BbI.
9. MeToauyeckne peKOMeHIALUH IS CAMOCTOSATE/IbHOH PadoThl CTY1eHTOB


http://xumuk.ru/
http://www.chem.ac.ru/
http://www.himiinet.ru/
http://chemistry.narod.ru/

VYcenenHoe u3ydeHue Kypca XUMHM TpeOyeT OT CTyJeHTa paboThl 0 KOHCIEKTUPOBAHUIO MaTepUala, U3J1araéMoro Ha JIEKIUAX, BBITOJTHEHU S
1abopaTOPHBIX U MHIMBUIYATBHBIX pa0dOT MO Kaxa0i u3ydaemoi teme. B yuebnukax JI-1, JI-2 oOywarommiics JOKEH HAUTH OTBETHI HA BOTIPOCHI,
nocrasieHHsle B pazzgene «lIpaktukym» JI-2. B Tom jxe paszmene cienyeT 03HaKOMHUTBCS C MPUMEPAMHU BBIINOJIHEHUS] CAaMOCTOSITENIbHONW paboThl 1O
U3Yy4aeMO# TeMe, U ONUPAsICh HA HUX BBIIIOJHUTH UHAWBUYyaJIbHOE 3a/1aHNE, OLICHUTh CBOM YPOBEHb IIOJATOTOBKH, UCIIOJIB3YS TECT AJII CAMOKOHTPOJIS
C yKa3aHUEM OTBETOB. B ciydae HenpaBMIIBHOTO OTBETA HA TECTOBBIN BOIIPOC CIIEAYET BEPHYThCA K CTaThe yueOHUKa I10 JaHHOU TeMe.

JIaGopatopHbie pabOThI HAPABJICHBI HA SKCIIEPUMEHTAIBHOE H3yYCHNUE TEOPETHUECKUX MOJ0KEHUN 1 (POPMUPOBAHHE TPAKTUIECKUX YMEHUHN U
HaBbIKOB. [Ipy moAroroBke k npejacrosuiel 1adopaTopHoil paboTe CTYAEHT 10JKEH O(POPMUTH KOHCIIEKT:

- HamycaTh 3arjaBue Ja0opaTOpHOIl pabOTHI U e MOPSIKOBBIA HOMED;

- yKa3aThb Liejb paboThl, 000py10OBAHNE U PEAKTUBBI;

- U3JIOKUTH M1OCIIEI0BATEIbHOCTD BHIMOJIHEHUS paboThI;

- HaYepTUTh TaOJIUILy AJIs 3aHECEHUS IIOJyYEHHBIX PE3y/bTaTOB;

- IIpY HEOOXOAUMOCTH CJIeJIaTh PUCYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH.

- 03HaKOMUTBCS C MPaBUIIAMU TEXHUKU O€30M1aCHOCTH IIPU BBIITOJIHEHUH PaOOTHI.

o pe3ynbraTtam paboThl CTYIEHT JOJDKEH ClIeJIaTh BBIBO/BI U OOCYAMTH UX C MPENoAaBaTesIeM IpH 3aIiuTe paboThl.

11. Meroanyeckue peKOMeHIALUH /ISl IPenoJaBaTes

Jlexuust — TpaAMIIMOHHBIN BUJ y4eOHBIX 3aHATUH B BeICLICH IIKoJIe. B Havase JeKuu rpenojaBaTelib JOJKEH Ha3BaTh TeMY, chOpMyIUpOBaTh
npobJeMy U BOIPOCHI, HA KOTOPBIE COAEp)KaHUE JICKIIMH JacT OTBET. B X0e M3JI0KEHUs JIEKIHMH CIIEAYeT UCIIONb30BaTh CPEICTBA MAaTepPHAIbHO-
TEXHUYECKOI0 00ecreueHus] — KOMIbIOTEp, MPOEKTOP C AKPAHOM Ui JEMOHCTpAlMM Mpe3eHTaluid, BUIAeO(UIbMOB, IPUOOPHI U PEaKTHBBI IS
MIPOBE/ICHUSI HEKOTOPHIX OMBITOB. Takue AEMOHCTPALUU CHOCOOCTBYIOT aKTHBHM3ALMU MBICIHTEIBHON JEATEIBHOCTH CTYACHTOB, TOBBIIICHHIO HX
BHHUMaHUs U MHTEpECA K COACPHKAHUIO JIEKIIUH.

[IpeseHTanus JEKIUK J0JKHA COAEPKATh OCHOBHBIE MOJIOKEHHS M3JIaraéMoil TeMbl B yIOOHOM AJi1 KOHCIIEKTUPOBaHUs (opMe, HarlsiHbIe
CXeMbl, TaOJIMIIbI, PUCYHKH, 0OJeryamonue CTyAeHTy yCBOeHHEe MaTepuaia. BuaeoduibMbl TO3BOISIOT MPOJIEMOHCTPUPOBATh XUMUYECKUE OIBITHI,
KOTOpBIE€ HENb3s MPOBOJIUTH B JIEKIIMOHHON ayAUTOPUM MO MPUUMHE OTCYTCTBUS BBHITSKHOTO mIkada. [lo xoay nekuuu noie3Ho 3ajaBaTh ayAUTOPHU
Bornpockl. [Tonydas oOpaTHyr0 HHPOPMALIUIO OT ayAUTOPHH, JIEKTOP KOHTPOJIUPYET YCBOSHHE M3JIaraéMoro Marepuana, MpH HEOOXOIUMOCTH JesIaeT
JIOTIOJTHUTEbHBIE TIOSICHEHUSI.

B 3akirounTenbHON YacTH JIEKIUH MOYKHO c(hOpMyIUpOBaTh OOIIKE BEIBOJIBI I10 TEME, UCIIOJIb3YsI OITIOPHBIE CXEMBbI, PACKPBIBAIOLINE COIEPIKaHUE
OCHOBHBIX BOIPOCOB, U3JI0’KEHHBIX B JIEKIIMH, 03HAKOMHUTH CTY/IEHTOB C IIEPEUHEM OCHOBHOM U JTOTIOJHUTEIBHON JIUTEPATYPHI IO TEME.

Lenb mabopaTOpHBIX 3aHATUH - KOHTPOJIb YCBOSHHS Y4eOHOrO MaTepualia CTyA€HTaMM, pacliipeHe U yriayoieHue 3HaHU|, OTy4EeHHBIX UMH
Ha JIEKIMSIX U B XOJI€ CaMOCTOSITENIbHOM paboThl, MPHOOpEeTEeHNE HABBIKOB PaOOTHl B J1aOOpaTOpUU C MPUOOpPAMM, XMMHYECKHMHU BEIIECTBAMHM.
[ToBbIienue 3¢(heKTUBHOCTH 3aHATUN JTOCTUTAETCS MOCPEACTBOM CO3/IaHUSI TBOPUYECKOW OOCTaHOBKH, PacIONIararolleil CTYZCHTOB K BBICKa3bIBAHUIO
CYXJCHHI 1 BBIBOJIOB 10 U3y4aeMbIM BOIIpOCaM, 3ajjauaM U JJabopaTOpHBIM ombITaM. [lepes HauaaoM BBINOIHEHUS JJA0OPATOPHBIX OMBITOB HEOOXOAUMO
MIPOBEPUTH HAJIMUHUE Y CTYJIEHTOB KOHCIIEKTa, COIEPIKAIIEro X0 paboThl, U 0OCYAUTh C HUMH BOIIPOCHI TEXHUKH 0€30MaCHOCTH.

B xone 3amutsl 1abopaTopHOii paboThI ciieayeT 00CYAUTh CO CTYIEHTOM CI€IaHHbIE UM IO Pe3YJIbTaTaM OIBITOB BHIBOJIBI.



[Tpunoxxenne 1
CrtpyKTypa U colepkaHne JUCHUILTUHBI « XUMUS»



10 HANPABJICHUIO IO OTOBKH
23.05.01. «HazeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»

(YypoBeHb crieriuaauTeTa)
Ounas hopma oOydeHHs

= Buabl yuedHoii padoThl,
E ) 8|  BKJIIOYas CAMOCTOSATEIbHYIO Buasbi camocTosiTesIbHOM PadoThI DopMbI
n/m Paznen g % 3 padoTy CTY1eHTOB, CTY/IEeHTOB aTTecTanuu
8 an § U TPYJAOEMKOCTb B Yacax
J | II/C | Jla6 | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p ) 3

1 Beenenue 1
1.1 | OcHOBHbIE XUMUYECKHE TOHATHS U

3akoHbI. Kitacchl HeopraHm4eckux 1 1 2 2 3

COETUHEHUN

JLp. Texnuxa bezonacnocmu npu

pabome 6 Xumuueckou 1abopamopuul. 1 2 3

Knaccel neopeanuueckux coeounenuii
2 OCHOBBI CTPOEHMSI BelleCTBA 1
2.1 | DnexTpoHHOE CTPOSHHE aToMa.

[Tepuonnueckuii 3akoH U 1 2 2 3

NepUOINYEcKasl CHCTEMA.
2.3 | Tumsl XUMHYECKOH CBSI3H. 1 2 2 3

JLp. Pacuem Onunbl XuMuueckou cessu 1 2 3
3 B3aumoneiicTBue BeliecTs 1
3.1 | Tepmoxumus. DHEpPreTuKa XUMHUECKUX 1 5 5 3

TIPOIIECCOB.

JL.p. Dnepeemuueckue 3¢pgpexmoi 1 5 3

XUMUYECKUX pearkyuil
3.2 | Xumuueckas kuHeTHKa. Katamus n

KaTaJan3aTopbl. XUMUYECKOE 1 2 2 3

paBHOBECHE




JLp. Ckopocmb xumuueckux peakyui.

2 3
Xumuueckoe pasnogecue

3.3 | PacTtBopsbl. Teopust aIeKTPOIUTHUECKON 2 2 3
JVCCOITHAITUH.

Jucnepcusie cucreMsl. Kommonansie 3
PacTBOPBI.
JLp. Pacmeopul 51eKkmpoaumos 2 3

3.4 | OKuCIUTEeNbHO-BOCCTAHOBUTEIHHBIC 2 2 3
peaxiuu.

JLp. OxucrumenvHo- 5 3
80CCMAHOBUMENbHBIE PeaKyUl

3.5 | DAEKTPOXUMHYECKHUE MTPOIECCHI.

XUMHYECKHNE UCTOYHUKHU TOKA. 2 2 3
Kopposus metanos.

JLp. Ps0 nanpsscenuti memannios u 5 3
NeKMPOXUMUYECKASL KOPPO3USL. .

3.6 | DIeKTpoIM3 pacIIaBOB M PAaCTBOPOB 2 2 3
JL.p. Dnexmponus pacmeopog 5 3
9IEeKMPONUMOB
dopma aTTecTaluu
Bcero mo nucuuniuHe B NepBoM 18 18 18 54

cemectpe 108 yacoB

BpHO 3aseaywomero kagenpoii «Xumbuorex»

/ 1.B. ApramonoBa/




[Ipunoxenue 2

MHUHHUCTEPCTBO HAYKH U BBICIIIETO OBPA3SOBAHUSA
POCCUIICKOH ®EJEPAIINN
denepaabHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIBLHOE YIPEIKICHUE
BBICIIIETO 00pa30BaHUs

«MOCKOBCKUU MOJUTEXHUYECKWI YHUBEPCUTET»

Hamnpasnenue noarotroBku
«Ha3zeMHbIe TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

23.05.01
[Tpoduns
«IlepcneKTHBHBIE TPAHCIIOPTHBIE CPEICTBA»

(YpoBeHb crienuagnuTeTa)

Kadenpa «Xumbuorex»

®OHJI
OLIEHOYHBIX CPEJCTB

MO YYEBHOM JUCLHUIIIAHE

«XHUMUA»

Cocmag:
1. MepeyeHb KOMNETEHLMIA, GOPMUPYEMBIX ANCLUNINHOM;

2. TMacnopT ¢poHAa OLEHOYHbIX CPEACTB N0 AUCLMNANHE;

3. OdopmneHne n onncaHue oLEHOYHbIX CPEACTB.

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

Mockga, 2020 rog



MOKA3ATE/Nb YPOBHA COOPMMUPOBAHHOCTU KOMMETEHUN

«XumMusa»

®I'0OC BO 23.05.01. ««Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKUE CPEICTBA

B mpoiiecce 0ocBOeHUS JAHHON TUCHIUIUIHHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CISAYIONNE KOMIEeTeHIHH:

KOMIIETEHIINN

Hepeqenb KOMIIOHCHTOB

NHaexc

DopmyIMpOBKa

TexHosorus
dopmupoBanus
KOMIIeTeHI M

Dopma
OI[EHOYHOI'0
cpeacTBa**

CTeneHu ypoBHeil 0CBOCHUSI KOMIIETeHIMI




OIIK-5

OIIK-9

CITOCOOHOCTEIO Ha
Hay4HOU OCHOBE
OpraHU30BaTh CBOM
TPy, CAMOCTOSITEIIbHO
OIICHUBAThH PE3YJIHTATHI
CBOCH ICATEIbHOCTH

CIIOCOOHOCTBIO
OCBOUTEL OCHOBHEIC
METO/IbI 3aIUThI
[MPOU3BOJCTBEHHOTO
repcoHasna u
HaceJICHHS OT
BO3MOJKHBIX
IMOCJICICTBUI aBapuu,
KaracTpod,
CTUXUHWHBIX O€ICTBUI

BHATH:

° CTPOEHHUE BEILIECTB HA
OCHOBE MEPUOIUIYECKOTO 3aKOHA U
[PUPOAbl XUMHUYECKON CBSI3U

° BJIMSIHHE CTPOCHUS BELIECTBA
Ha PU3NYECKUE, XUMUIECCKUE,
MEXaHUYECKHE, TEXHOJOTHUECKUE U
IIp. CBOMCTBA MAaTepUaJIOB

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

° BrinonHsaTe pacuersl mo
TEPMOJIMHAMUKE U KUHETHKE
XUMHYECKUX U AJIEKTPOXUMUUECKUX
MPOIIECCOB

° IIpoBoguTh XMUMHUYECKUHT
aHaJIM3 COCTaBa BEIIIECTB

Baanern:

° HaBbikamu paGoThI ¢
mabopaTOPHBIMU U3MEPUTEITHHBIMU
npruOopaMu, BBITTOTHEHUS
OCHOBHBIX XUMHUYECKUX U (PUZUKO-
XUMUYECKUX ONepalni

TeK M,
CaMOCTOSITeITbHAs
pabora,
maGopaTopHbIe
3aHSATHUS

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

ba3oBblil ypOBeHb

- CITIOCOOCH OMUCaTh XUMUYECKHE CBOHCTBA
HIIEMEHTa Ha OCHOBE €r0 IMOJIOKEHUS B
MEePUOINYECKON CUCTEME U CTPOCHHS aTOMa;
OIPEIETUTh TPUPOSY XUMUYECKOHN CBSA3U B €r0
COCAMHCHUAX C APYT'UMH aTOMAaMHU,
00yCIIaBIUBAIOLIYI0 MEXaHUYECKHE U Jp. CBOMCTBA
BELIECTBA.

IloBbIIEHHBIH YPOBEHb

- CITIOCOOCH pemaTh 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 CPECTBA

KpaTkast xapakTepuCTHKa OLIEHOYHOTO
cpeacTBa

[IpencraBieHue OLIEHOYHOTO
cpeacta B POC

Keiic-3amaua
(K-3)

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

3amanust 1S peleHus Kenc-
3azaun

KonTponbHas padota
(K/P)

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

KomIiexkt KOHTPOJIbHBIX
SaﬂaHI/Iﬁ 110 BapuaHTaM

PaSHoypOBHCBBIC
Bagadu 1 3aJaHUA

(P33)

Paznu4aroT 3a1a4u U 3a0aHU:
a) pENPOAYKTUBHOT'O YPOBHS, IO3BOJISIOIINE
OLICHUBATh u
TUarHOCTHPOBATh 3HAHHE (PAKTHUECKOTO
Matepuaia (6azoBbIe MTOHATHS,
QITOPUTMBI, (DaKThl) U YMEHHE MTPABUILHO
MCII0JIb30BaTh CHELMAIbHbIE TEPMUHBI U
MOHSTHS, y3HABaHUE OOBEKTOB U3YUYCHHUS B
[paMKax OIpe/IelIEHHOT 0 pa3iena
TUCITUTLIINHBI,
0) PEKOHCTPYKTUBHOTO YPOBHSI, ITO3BOJISIFOIITHE
OLIEHUBATh u
TUarHOCTUPOBAaTh YMEHUSI CUHTE3UPOBATh,
QHaAJTM3UPOBaTh, 000011aTh (PaKTHUUECKHUH 1
TEOPETHYECKUI MaTepHall ¢
(bopMynupoBaHuEM KOHKPETHBIX
BHIBOJIOB, YCTAHOBJIEHUEM IPUYNHHO-
CJIEZICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YPOBHH,
MO3BOJIAIOIINE OLICHUBAThH 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
00yJaroIerocs 1o onpeaesieHHOMY pa3jeny,
TeMe, TpoOJIemMe | T.11.

Bomnpocsl o
remMam/paszienam
T CLIATIIINHBI




Tect

(T)

CucreMa cTaHAaApPTU3NUPOBAHHBIX 3aJJaHUM,
IMO3BOJIAIOIIAA aBTOMaTI/ISI/IPOBaTL
MpoIeIypy U3MEPEHUs YPOBHS 3HAHUH U
yMeHu# o0yuaromierocs.

DoHI TECTOBBIX 3aJaHUN

0,01 M

1. 3apanus quisl pemieHus Keic-3aaa4m
1. Paccumnraiite 3/]C snemeHTa, COCTaBICHHOIO U3 MEIHOTO U CBUHIIOBOIO JIEKTPOJIOB B
pacTBOpax UX COJer
2. Paccumnraiite D/IC snemenTa, cocraBiernHoro u3 maraus B 0,01 M pactBope ero conu

u cepeopa 0,1 M pactope AgNO:s.

3. Berunciure OJIC anementa, coctosmero u3 Zn B 0,001 M pactBope ZnSOs4 wu

CTaHAApPTHOT'O BOAOPOJAHOTIO 3JICKTPpOAA.

4. Paccuuraiite DJIC 351eMeHTa COCTOSIIETO U3 CTAHIaPTHOTO BOJAOPOIHOTO U XPOMOBOTO

anektpoza B 0,1 M pactBope conu xpoma (I1).

5. KakoB noreniman BogopogHoro anekrposaa npu pH 3,57
6. Paccunraiite D/IC a5ieMeHTa, COCTaBIICHHOTO M3 MapraHIICBOr0 U MEIHOTO

anekTpoioB B 0, 001 M pacTtBopax ux cosei.

7. PaccuutaiiTe 51eKTPOIHBIH MOTEHIMAN PTYTH B PacTBOPE, KOHIIEHTpalus HoHoB HY? B

kotopoM paBHa 0,001 momw/m.

M pact
COJIA U

BOJIOPO,

8. Uemy paBHa D/IC CBUHIIOBO-IIUHKOBOI'O 3JIEMEHTA, €CJIM MeTajlbl Horpy:xensl B 0,01
BOPBI CBOUX COJIC?

9. Paccuuraiite 9JIC anemenTa, cocraBieHHoro u3 kobdansta B 0,1 M pactBope cBoeit
meau B 0,01 M pactBope cynbdaTa Meau.

10. PaccumnTaiite 3/]C raapBaHMuECKOr0 3JIEMEHTA, COCTOSIIETO U3 HOPMAJILHOTO
JTHOTO 3JIEKTPOJa U BOJAOPOIHOTO 3JIEeKTpoaa B pactBope ¢ pH = 12.

[IIkasa onfeHUBaHUA — 3a4YTEHO / HE3AUTEHO.

2. KonTposibHbIe padoThl

KonTponbnas Nel

9TO:

Bapmuanr 1
1.BemecTBa B3aMMOJEHCTBYIOT APYT C APYTOM B CTPOTO SKBHBAJIEHTHBIX KOJIMYECTBAX —

1) 3aKOH IPOCTHIX OOBEMHBIX OTHOIICHHI;

2) 3akoH ABOrajapo;

3) 3aKOH PKBHUBAJICHTOB.

2.0THOCUTENbHAS TITIOTHOCTH Ta3a 1o BOAOpoy paBHa 14. MonsipHast macca rasa B I/MOJIb

paBHa...

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

3. Al(OH)3 He OyneT B3aUMOJICHCTBOBATS C. ..
1) Na2S0s, 2) H2SO4, 3) NaOH.
4. KBaHTOBOE YHKCII0, OMUCHIBAOIIHE (HOPMY OpOUTATH —

5 1

6) n;

7) m.

5. BaneHTHBIi 2eKTpoHHEIH ypoBeHs 4d05s% umeeT aToM ...
1) KaJIMUS,

2) WH/IHS;

3) UTTPHSL.



Bapuant 2

1. Menpyaiiias XMMUYECKH HEEINMast 4aCTULA DJIEMEHTA — 3TO:

1) monekyna;

2) artom;

3) OSKBHBAJICHT.

2.Monspuas macca skBuBasieHTa H3POs B r/MOnb-3KB paBHa...

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

3. OnoBo u3 pactBopa SnClz MOKET BBITECHUT. ..

1) Fe,

2) Cu,

3) Na.

4. Homep niepuoga cucteMbl MeHieneeBa, B KOTOPOM HaXOIUTCS SJIEMEHT, YKa3bIBACT
HA ...

1) KOJIMYECTBO BaJCHTHBIX 3JICKTPOHOB B aTOME JaHHOTO AJIEMEHTA;

2) KOJHYECTBO YHEPTETUYECKUX YPOBHEH B aTOME, 3aIIOJHEHHBIX JICKTPOHAMH;

3) KOJIMYECTBO BAJICHTHBIX 3JICKTPOHOB HA BHEIIHEM YPOBHE aTOMa 3JIEMEHTA.

5. BasieHTHBIH 3JIEKTPOHHBIN YPOBEHb 5525p'% umeer aToM ...

1) KaIMUS,

2) WUHIUSA;

3) UTTPHSL.

Bapuanr 3

1. Monsipuas macca sxBuBanieHTa Cr(OH)3 B r/MOb-3KB paBHa...

1) 103;

2) 51,5;

3) 34,3.

2. YciioBHas WM peasibHas 4acTHIA, PABHOIICHHAs B PEakIHsiX 0OOMEHa OJHOMY aTOMY
WA MOHY BOJIOPO/IA HITH B OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUSAX OTHOMY JIEKTPOHY —

1) wom;

2) DKBHBAJICHT;

3) mornekyna.

3. CpenHeii coNbIo SBISETCS. ..

1) NaHCOsg;

2) MgOHCI,

3) NH4NOa.

4. Howmep rpyIiibl, B KOTOPOH HAXOAUTCS AJIEMEHT, YKa3bIBaeT Ha ...

1) KOJINYECTBO BAJICHTHBIX JIEKTPOHOB B aTOME JAHHOTO JIEMEHTA;

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

3) KOJMYECTBO BAJICHTHBIX JJIEKTPOHOB Ha BHEITHEM YPOBHE aTOMa JIEMEHTA.

5. BaneHTHBII 21eKTpOHHBIH ypoBenb 30’452 umeeT aToM . ..

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

Bapmuanr 4
1. OTHOIIEHHEe Macchl OMPEEIEHHOTO 00beMa OJHOTO Ta3a K Macce TaKoro ke oobema
JPYTOTo Ta3a MpHU OJMHAKOBBIX YCIOBHUSIX —
l)mnoTHOCTH ra3a;
2)oTHOCUTENbHASI IJIOTHOCTD ra3a;
3)MoneKyIsipHasi 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 B3auMO/IeHCTBOBATH C...
1) Cu,

2) CuO,

3) (CuOH)2SO0a4.

4. Ananoramu semenTa Fe sustores:

1) Co, Ni;

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

3) Ru, Os.

S. BaneHTHIH 5neKTpoHHbII ypoBeHb 30°4S? MeeT aToM ...
1) xene3a,

2) Maprasua;

3) O6poma.

Bapmuanrt 5

1.YTBepxkaenue: «B paBHBIX 00beMax pPa3IMYHBIX Ta30B MPU OIMHAKOBBIX YCIOBHUSX
COJICP’KUTCS OJTMHAKOBOE YUCIIO MOJIEKY» COACPKUT 3aKOH. ..

1) mpocThIX OOBEMHBIX OTHOIIICHHIA;

2) Asorazpo;

3) TMOCTOSIHCTBA COCTaBa.

2.MonspHast Macca raza, UMEIOIIEero OTHOCUTENbHYIO TUNIOTHOCTH 10 Bo3ayxy 1,03, paBHa
B I/MOJIb. ..

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

3. Conb CaClz Henb3sl MOMyYHTh JESHCTBHEM MeTaslia KaabIus Ha ...

1) HCI,

2) CuCly,

3) Cl..

4. O65acTh NPOCTPAHCTBA, B KOTOPOM HanboJiee BEPOSTHO HAXOXKACHHUE AIIEKTPOHA — 3TO:
1) opGura; 2) opbutanb; 3) MOAYPOBEHb.

5. BaneHTHbIi 21eKTpoHHBIH ypoBens 3d'4s? umeet aToMm ...
1) 30rammus;

2) repmaHus;

3) ckanaws.

Bapmuanr 6

1.Menpuaiinas yacThIla BEIIECTBA, 001aJaroNas ero XUMHYECKUMH CBOMCTBAMU — 3TO:

1) morekyna;

2) atom;

3) DKBHUBAJICHT.

2.MounsipHast Macca 3kBuBaneHTa ¢ochopHoii kuciaorel B peaknun HiPOs + 2KOH =
K2HPO4 + 2H20 paBHa...r/Mob-3KB:

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

3. HCI 6yzer B3auMosieiicTBOBaTH C...

1) Na2SOs,

2) AgNOs3,

3) KNO:s.

4. Duepruio u popMy opoUTael ONpenenser. ..

1) rIaBHOE KBAaHTOBOE YHCIIO;

2) opOuTasbHOE KBAHTOBOE YHUCIIO;

3) crnHHOBOE KBAHTOBOE YHMCIIO.

5.BaseHTHBII SIeKTpoHHBIH yposenb 4d35s? umeer atoMm ...



1)Hnobwus;
2)CYpbMBI;
3)MBIIIBSIKA.

Bapuanr 7

1. ABtop 3akoHa: «Macca BelIecTB, BCTYIHUBIINX B PEaKIUIO, paBHA Macce BEUIECTB,
00pa30BaBLIMXCS B PE3YJIbTATE PEAKLIUNY -

1)JlomonocoB M.B.;

2)I"eit-Jlroccak;

3)IIpycr.

2. Monspaast macca skBuBasiieHTa Cr2(SOs)3 B 1/MOJIb-9KB paBHa. ..

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

3. NaOH ne Gyner B3anMoaeiCTBOBATS C...

1) COo,

2) Al(OH)3,

3) N20.

4. CoOCTBEHHBII MEXaHUYCCKUII MOMEHT JBHIKCHUS 3JICKTPOHA XapaKTEPU3YET ...

1) r1aBHOE KBAaHTOBOE YKCIIO;

2) opOuTaIbHOE KBAHTOBOE YHUCIIO;

3) cnMHOBOE KBAHTOBOE YHMCIIO.

5. BasneHTHBII 31eKTPOHHEIH ypoBeHb 4524p! nmeeT aToM ...
1)3lamus;

2)repmaHus;

3)3lamwst.

Bapuanr 8

1. «O0BeMbI BCTYNAIOMIUX B PEAKIMIO Ta30B OTHOCATCA JPYr K APYry M K oObemam
00pa3yromuxcs razoB, Kak HeOOJbIINE TEJIbIe YUCIIa) - 3aKOH. ..

1) Asorampo;

2) Teii-Jlroccaka;

3) M.B.JlomoHOCOBa.

2. MonsipHast Macca rasa, UMEIOLIero OTHOCUTEIbHYIO INIOTHOCTD MO BO3yXY 1,52, paBHa
B I/MOJIb. ..

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

3. ZnO He OyneT B3aUMOJIEHCTBOBATS C...

1)H20; 2)HNO3; 3)KOH.

4. B aToMe He MOXeT OBITh JIBYX 3JIEKTPOHOB C OJAMHAKOBBIM 3HAUEHUEM BCEX KBAaHTOBBIX
yucen —

1)IPUHIUIT HAUMEHbLIEH YHEPTUH;

2)npuHnvn [laynu;

3)mpaswiio I'yHaa.

5. BaneHTHBII 2eKTpOHHBIH ypoBeHs 30°4s? umeeT aToM . ..

1 )MbIIbsIKa;

2)repMaHus;

3)BaHaaus.

Bapuanr 9
1.ABTOp 3aKoHa: «Bcskoe 4uCcTOe BEMIECTBO, HE3AaBUCHMO OT CITOCOOOB €T0 TOJIYYCHUS U
HAaXO0KJIEHUA B MPUPOJIE, UMEET NOCTOSHHBIA KAaUeCTBEHHBIM W KOJIMYECTBEHHBIN COCTaB) -
1) danbToH;
2)I'eii-JIroccak;



3)IIpycr.

2. Momsipaasi macca skBuBajieHTa dochopHort kuciaoTel B peakiiuu H3POs + 3KOH =
K3POs + 3H20 paBHa...r/M0Jb-3KB:

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

3. K amdoTepHbIM OKCHAM OTHOCHTCH. . .

1) Cao,

2) MoOs,

3) Cr20a.

4. 3aroiHeHue AIEKTPOHHBIX OpOUTANICH B aTOMaX C YBEJIMUYEHUEM MOPSAKOBOI0 HOMEpa
HPOUCXOUT MOCIIEA0BATEIbHO, B MOPAAKE BO3pacTaHust CyMMbI N + | —

1 )i pyHLIMIT HAUMEHBIIEW YHEPTUY;

2)npunnu [Taynw;

3)nepsoe npasuiio KieukoBckoro.

5. BaneHTHBIH EKTPOHHEIH ypoBeHb 302452 MeeT aToM ...

1)32amus;

2) repMaHusi;

3) TutaHa.

Bapuant 10

1. YcioBHas wnu peanpHas 4acTULA, PaBHOLIEHHAs B peaklUMsX oOMEHa OJHOMY aToMy
WJIN MOHY BOJIOPO/Ia U B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUSAX OJJHOMY JIEKTPOHY —

1)uon;

2)3KBUBAJICHT;

3)Mornexyna.

2. MosnsipHast Macca ra3a, OTHOCUTEJbHAsl INIOTHOCTh KOTOPOT'O 110 BOJOPOY &8, paBHa...

1) 16;

2) 8;

3) 4.

3. K KHCIIOTHBIM OKCHJIaM OTHOCHTCH. ..

1) Cr20s3,

2) Mn20y7,

3) CO.

4. TIpu oAMHAKOBBIX 3HAUeHUX cyMM (n + |) cHauana 3amonHsieTcss OpOUTalh C MEHBIIUM
3HauY€HUEM IJIaBHOTO KBAHTOBOI'O YHCIIa —

1) nmepsoe npaswmiio KieukoBckoro,

2) Bropoe KieukoBckoro,

3) mpUHLMI HAUMEHbILEH SHEPTUH.

5. BaseHTHBII STeKTPOHHKIH ypoBeHb 45°P% HMEET aToM ...

1)32amnus;

2) repmaHus;

3) Turtana.

[IIkasa onfeHUBaHUA — 3a4TEHO / HE3AUTEHO.

KonTpoabHas Ne 2
Bapuanr 1.

1. B kakoif cTpoke npuBeAeHb! (OPMYIIBI BEIIECTB TOIBKO C KOBAJIEHTHOW MOJISIPHON
CBA3BIO?

1) KCI, HCI, SOg;

2) HCI, NHs, P20s



3) SOz; BaO; Cl..

2. Ykaxure CBs3H, paCIIOJIOKEHHBIC B IMOPAAKEC YBEJIIMYCHUA UX OJIWHBI:

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

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

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

3. 9Hepr1/151 JOBUXCHUSA U BSaHMOHCﬁCTBHH BCEX YaCTULl CUCTEMBI, 3a HCKIYCHUCEM
KUHETUUECKOU OHCPIUU ABHUIKCHUA CUCTCMBI U HOTCHHI/IaJIbHOfI SHECPIrruU €€ B I1OJIC TATOTCHUA -

1) SHTAJIBIINS,
2) BHYTPEHHSISI DHEPTUS;
3) noreHuuan I nooca.

4. Ecnu KOHUEHTpauuio BellecTBa B yBenuuuth B 2 pasa, TO CKOPOCTh XUMHUYECKOU
peakuuu A +2B = ABo, ...

4) YBEJIUYUTCS B 2 pa3a;
5) YMEHBIIIUTCS B 2 pa3a;
6) yBEIUYUTCS B 4 paza.

5. He npuberast k pacueTam, ONpeaesIuTe 3HAK U3MEHEHHSI SHTPOIUU TIPU CTaHIAPTHBIX
yenmoBusax s peakiuu CoHary + H2Or) — CoHsOH .

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

Bapuanr 2.
1. YkaxuTe cTpoKy, B KOTOPOU CBSI3U PACIOJIOKEHBI B IOPSIIKE YBEIMUEHUS UX
MPOYHOCTH:
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 MOJIeKya:

1) BCls;

2) C2Hg;

3) H3POa.

3. dyHKIUS COCTOSHUS, XapaKTepU3yoias N3MEHEHHE YHEPTHUH CHCTEMBI ITPpU p=const -
1) DHTAJIBITHS;

2) sneprust [ m60ca;

3) BHYTPEHHSISI DHEPT UL

4. Ecnu TtemnepaTypHbIi Ko3((UIMEHT peakuud paBeH 3, TO MpU TOBBILICHUU
Temneparypbl Ha 20°, CKOpOCTh peakiuu?

4) YBEJIUYUTCS B 3 pa3a;
5) YMEHBIITUTCS B 9 pas;
6) yBeIU4HUTCS B 9 pas.

5. He nmpuberas k pacderam, OIpeIeInuTe 3HAK U3MEHEHUS SHTPOITUN TIPH CTaHIaPTHBIX
yenoBusix s peakuuu COqry + Fory) = COFyq).

1) AS>0
2) AS< 0
3) AS=0
Bapuanr 3.
1. T'ubpuanzanus BaJeHTHBIX opouTaneit aroma pocdopa B monekysne HzPOg -
1)  sp;
2)  sp;

3) sp.



2. BOKOBBIM IepeKpbIBAHUEM aTOMHBIX OpOUTaNEl IO 00€ CTOPOHBI JIMHUH, COSTUHSIOIIECH
sJipa aTOMOB, 00pa3zyercs ...

1) o —cBs3b;

2) T —CBs3b;

3) A —cBs3b.

3. [Ipu abGcomoTHOM HyJIEe SHTPOMHS Beex Tel paBHa () -
5) NEPBBIN 3aKOH TEPMOJANHAMUKY;

6) BTOPOI1 3aKOH TEPMOIUHAMUKU;

7) TPETUil 3aKOH TePMOIUHAMUKH;

4. PasHoBecue peakuuu: 2NO¢) + Ozr) =2NO2(r); - AH cMecTuTes ipu a) MOBBIICHUH
JIaBJICHUs, 0) MOHMKEHUH TEMIIEPATYpBbI:

4 a)—,06)—

5)  a),0);

6) a) —, 0) «—.

5. Peakuus, s xotopoit AH,’=230 x/lx, AS,°=262 JIx/K, TemmepaTypa paBHOBECHS
COCTAaBJISIET ...

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

Bapuanr 4.

1.YkaxxuTe cBsI3U, pacloOKEHHBIE B MOPSJIKE YBEIUUEHUS MOIIPU3YEMOCTH

1) H-1, H-Br, H-CI, H-F;

2) H-F, H-CI, H-Br, H-1;

3) H-CI, H-F, H-Br, H-I.

2. [IlepekppiBaHHEeM aTOMHBIX OpOWTanel MO JUHUHU, COCAMHSIONICH sfapa aTOMOB,
obpasyercs ...

1) ©—cBs3b;

2) m— CBA3b;

3) A —cBs3b.

3. He npuberas k pacueraM, OIpeneanTe 3HaK U3MEHEHUS! SHTPOIUU MPHU CTAaHAAPTHBIX
yeroBusx st peakiuii: 8)2SO02)+02=2S03(r); B)NH3)+HBr(r)=NH4Br ).

1) a) AS>0; b) AS<0;

2) a) AS>0; b) AS>0;

3) a) AS<0; b) AS<0.

4. CxopocTh peakluy yBEIMYMBAeTCs B 2-4 pa3a IpHU MOBBIIIEHUH TEMIIEpaTypbl Ha
kaxaeie 10° - aTo:

1) npaBuno Baut-I'odda;

2) 3aKOH JEHCTBUS Macc;

3) npunnun Jle-1latennbe.

5. BenuunHa KOHCTAHTBI CKOPOCTH XMMHYECKON PEAKIIUU HE 3aBUCHT OT. ..

1) Temmepatypsl;

2) KOHIICHTPAIIMH PEearupyroNIuX 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-I.
2. YKaxuTe THOPUIAN3AIUIO IIEHTpaIbHOTO aToMa B MoJiekyie HaCOs:
1)  sp;



2 sph

3)  sp’

3. TemmepaTypa paBHOBecHs 0OpaTMMOH peakimu, mis kotopoit AHp'=260,3 kJ[x,
AS,’=282 JIx/K, paBHa ...

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

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

1) YBEJIMYUTCS B 3 pasa;

2) YMEHBIIHUTCSA B 3 pasa;

3) yBeJMUYUTCS B 9 pas.

5. B npucyTCTBUH KaTain3aTopa paBHOBECHE 0OpaTUMOM PEaKInH ...
1) CMEIIACeTCsI B CTOPOHY 00pa30BaHHUsI MPOIYKTOB;

2) HE CMEIIaeTCs;

3) CMEIIACTCs B CTOPOHY MCXOIHBIX BEIICCTB.

Bapuanr 6
1. CBs13u pacnosoKeHbl B MOPS/IKE YBEJINYCHHS UX IPOYHOCTHU: -
1) H-1, H-Br, H-CI, H-F
2) H-F, H-Cl, H-Br, H-I;
3) H-Cl, H-F, H-Br, H-1.
2. IInockyro hopMy HMEET MOJIEKyIIa. . .

1) BF3;
2) C2He;
3) H3POs.
3. Peakiuu, mpoTeKarolye ¢ MOrIOMCHUEM Terlia -
1) reTepPOreHHBIE;
2) SHIOTEPMHUUECKUE;
3) 9K30TEPMHUECKUE;

4. Ecnu teMmepaTypHbI KOX(QQHUIMEHT peakluuud paBeH 2, TO NpU TOBBILICHUU
temmeparypbl Ha 40° CKOPOCTh peakiuH. . .

1) yBenmuumrcs B 4 pasa;

2) yMeHbIIUTCS B 4 pasa,

3) yBenuuutcs B 16 pas.

5. TemmepaTypa paBHOBecHs 0OpaTUMOi peakuuu, mns kotopoit AH,'=160,5 w/lx,
ASp’=202 JIx/K, paBHa ...

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

Bapuanr 7
1.VkaxunTe CBSA3H, PACIIOIOKEHHBIE B IOPSIIKE YBEIUUEHUS UX MOJIIPHOCTH:
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 HEMETAJIJIOB C Pa3IMYHON 3JEKTPOOTPULATEIBHOCTHIO -
1) KoBaJieHTHas HEMOJSIpHas;
2) KOBaJIEHTHAs MOJSPHAS;
3) uOHHas.
3. Kputepuii camonpon3BoJIbHOTO NPOTEKAHUS PEAKIIUY IIPU IOCTOSIHHOM JaBJIEHUN -



1) SHTAJIBITUS;

2) SHTPOIIHS;

3) sHeprus ['udoca.

4. CKOpOoCTh peakluu NpoNopIHOHaIbHa KOHLIEHTPALUK PEarupyroniiX BEIecTB —

4) 3aKoH OEeHCTBHS Macc;

5) [TpaBuio Baut-TI'odda;

6) [Mpuammn Jle-1llarense;

5. TemmepaTypa paBHOBecHsl oOpaTuMoOl peakumu, mas kotopoit AH,=320 x/Ix,
AS,0=132 JIx/K, paBHa ...

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

Bapuanr 8

1. CoennHeHNS TOJIBKO C HOHHBIM THIIOM CBSI3H IIPUBE/ICHBI B CTPOKE. . .

1) KCI, CO, BaO;

2) BCls; Mg2Pb, KF;

3) CaO, SrCl, NaF.

2. Moseky/a, LeHTpalbHbIA aTOM KOTOPOH HAXOIUTCA B COCTOAHHH SP?-THOpPHIM3ALMHY,
umeet Gopmy...

1) JTMHEHHYIO;

2) TETPadIPHUECKYIO;

3) IUTOCKYIO.

3. Peakuusi, KOTOpast MICT HA TPAHUIIE pa3zera ¢as -
4) TOMOTCHHAS;

5) reTeporeHHas;

6) 9K30TEPMHUYECKas.

4. B kakyto cTopoHy cMecTuTcsl paBHOBecue oopatumoil peakunn CaCO3<=CaO+COy;
+AH, ecnu a) NOBBICUTH TeMIIEpaTypy, O) MOHU3UTH JaBieHUE?

1) a)—> 0)—;
2) a)<— 0)«;
3) a)—> 0) He CMECTHUTCSL.

5. B HN30JIMPOBAHHBIX CHCTCMAX CAMOIIPOU3BOJIBHO HAYT TOJBKO TaKHE IMPOLECCHI,
KOTOPBIC CONMPOBOKAAIOTCA BO3PACTAHUCM DHTPOIINH -

1) I1epBblil 3aKOH TEPMOJAVHAMUKH;

2) Bropoii 3aKk0H TepMOIUHAMUKH;

3) Tpernii 3aKOH TEPMOJIUHAMUKHU.
Bapuanr 9

1. HannumeM nenoKann30BaHHBIX AJIEKTPOHOB XapaKTEPU3YETCS. .. CBSA3b
1) KoBaJleHTHas MOJSPHA;

2) WOHHaf;

3) MeTalIMyecKas.

2. VkaxuTe TrHOpUAM3aIiio aToMa KpeMHUs B MoJiekyie HaSiOs:

1) sp;

2 sp

3)  sp’

3. OYHKIUSA COCTOSHHUS, XapaKTePU3YIOIasi CTENCHb HEYMOPAI0YEHHOCTH CHCTEMBI —
1) DHTAJIBITHUS;

2) sHeprus ['m60ca;
3) SHTPOIIHSI.



4. VI3MeHeHHe SHTAIbIIMN 3aBUCUT TOJBKO OT BUJA M COCTOSTHUS UCXOIHBIX BEIIECTB U
MPOJYKTOB PEAKIIMHU U HE 3aBUCUT OT IIyTH NEpexo/a -

1) [1epBbIii 3aKOH TEPMOJUHAMUKH;
2) BTopoii 3ak0H TepMOIMHAMUKWY;
3) 3axon ['ecca.

5. PaBuoBecue peakiuu: 2SOxr) + Ozr) =2S03(r); -AH cMmecTuTcss npu a) MOBBILLIEHUN
JIaBJICHUs], 0) MOHMKEHUU TEMIIEpPaTyphbl:

1) a)—,0)—;

2) a),0);

3) a) —, 0) «—.

Bapuant 10

1. Xumuueckas cBsi3b XapakTepu3yeMas HEHAChIIIAeMOCTbIO U HEHAPaBIECHHOCTBIO — 3TO:

1) KoBasleHTHas HEMOJISIPHAs;

2) uOHHasi;

3) MeTaiiMyeckas.

2. YKaxXuTe CBS3M, PACHOJIOKEHHBIC B IOPSAIKE YBEIUYCHHUSI TIOSIPHOCTH:

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

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

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

3. [onBoaumasi K ccTeMe PHEPTrHs pacXoyeTcsl Ha YBeJIMUYEeHHUE BHYTPEHHEH SHEepTuu U
COBepILIEHHE Pa0OTHI TPOTUB CHUJI BHELTHETO AABICHHS - 3TO:

1) Bropoii 3ak0H TepMOIMHAMUKWY;
2) IIepBblil 3aKOH TEPMOAVMHAMUKH;
3) Tpetuii 3aK0H TEPMOJTUHAMUKH.

4. B kakyr cTOpoHY cMecTUTCsl paBHOBecue oopatumoii peakiuu 2NO+0,=2N0O2, -AH,
€CIIU a) TIOBBICUTh TEMIIEPaTypy, O) MOHU3UTH JaBjicHUE?

1) a)—, 6)—;

2) a)¢«—, 0)«—;

3) a)—>, 0) HE CMECTHTCH.

5. TeMnepaTypa paBHOBECHs 0OpPATHMO# peakiuu, 11s kotopoit AH,’=201 k]I, AS,°=73
Hx/K, paBHa ...

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

[IIxana oneHUBaHUA — 3a4TEHO / HE3AUTEHO.

3. Pa3HOypOBHeBbIE 32/1a4M U 321aHUSA

PazHOoypoBHeBBIE 3aJaud M 3aJaHUd NPEACTaBICHbl B MPAaKTHUKyMaX y4eOHUKOB
MaprteiHoBoit u np. (JI-2 u JI-3) mo 15 BapuaHTOB B Kaxao0il rmaBe. B gaHHOM nokymeHTe
IIPECTABIICHO 10 OJJHOMY BapHUAHTY U3 KaXKIO0U TEMBI.

OCHOBHBIE XUMHWYECKUE ITOHATUA U 3AKOHbI. ATPET'TATHBIE COCTOAHUA
BEHIECTB

Bapmuanr 1

1. CkoJIBKO JTUTPOB YIJIEKUCIIOTO ra3a (IpH H.y.) obpa3yercs rnpu ropenuu 1 kr yriaepoja?

2. CKOJIBKO ITMHKA HAJI0 PACTBOPUTH B KUCJIOTE JJIs IOJTydeHus 2,8 J1 Bojgopo/a (mpu H.y.)?

3. Kakoit o6bvem 3aiimyT 8 1 kucinopona npu 27°C u gasnenuu 5 atmocdep? CKoOIbKO
MOJIEKYJI COJIEPKUTCS B 3TOM MOpInK ra3a’?



4. Yemy paBHa MOJIsIpHasi Macca KBHBAJICHTa TUApPOKcuaa Oapust B peakiun: Ba(OH)2 +
H2SO4 = BaSO4 + 2H,0?

5. Ompenienurte MOJICKYIJIIPHYIO MacCy Tra3a, €Clid €ro OTHOCUTENbHAs IIIOTHOCTH MO 30Ty
paBHa 2,54.

6. Ha Boccranosienue 12,8 r metaiia u3 ero okcuja norpedonainocs 4,48 11 Bonopoaa npu
HOpPMaJIbHBIX yCIOBUAX. OmpelenuTe MOJSPHYI0 MacCcy MeTaula M MOJIIDHYK0 Maccy €ro
SKBHUBAJICHTA, €CJIH YAeIbHas TETUNIOEMKOCTh MeTasuia paBaa 0,39 Jx/r-rpan.

OCHOBHBIE KJIACChI HEOPTAHUYECKWX COEJVUHEHNI

Bapuanr 2.

1.VkaxuTte, K KAKOMY KJIacCy MPHHAIJICKAT CIEAYIOIINE HEOPTaHUIECKUE COCTHHEHHUS,
JaiiTe UM Ha3BaHHE 10 cucTteMarndeckoil Homenkiatype: Cu(OH)2, CO., Al.O3, HNO3, BaCly,
Fe2(S04)3, KOH, HBr .

2. HanumuTe ypaBHEHUS peaKiMii, XapaKTEpU3YIOIINe XMMHUYECKHE CBOMCTBA BEIIECTB
CaO, HNOa.

3. Hamummre ypaBHEHHS peakiuii, C [OMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH
creaymomye npespaieHus: Zn — ZnO — ZnS04 — Zn(OH)2 — ZnO.

CTPOEHUE ATOMA

Bapuanr 2.

1.CocTaBbTe MONHBIE AIEKTPOHHBIE (POPMYITBI 371eMEHTOB 51, 25. VKaXuTe 3JeKTPOHHOE
CeMEeNCTBO, IpuBeANTE rpaduueckyro (GopMyiy BaJ€HTHOTO CIIOS:

2. YKaxuTe NopsSAKOBBIA HOMEP, XUMUYECKHM 3HAK M XUMUYECKHE 3HAKU aHAJIOTOB
3JIEMEHTa, aTOM KOTOPOTO HMEET CJIEYIONTyIO0 BAJIEHTHYIO JIEKTPOHHYIO CTPYKTYpy2s22p*.

3. CpaBuute Sb ¢ 1ByMs coceHMMY B TIEPHO/IE M C ABYMSI OJIM)KAHIIIMMHE 3JIEKTPOHHBIMU
QHIOTaMHM B INOAIPYNIE IO CIEAYIOUIMM XapaKTEpUCTHKaM: paJuycy aTOMOB, SHEPruu
MOHM3AIMM, SHEPIUU CPOJCTBA K JJIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTH, METaNINYHOCTH,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIM CBOMCTBAM, XapaKTEPy BBICIEr0 OKCUIA U THIPOKCHIA.

4. YkaxxuTe 3J1IEMEHT U KOJIMYECTBO HEUTPOHOB B SAPE €r0 aToMa, UCXOIs U3
MEKTPOHHOTO CTpoeHHs ero nona %" 3d°4s’,

5*. HanumuTte 3Ha4eHHMs] BCEX KBAHTOBBIX 4HCENl (DOPMHPYIOIIErO 3JEKTPOHA aToMa
aneMeHTa Ne33.

XNUMHNYECKAS CBA3b

Bapuanr 4.

1.Vkaxure i xumudeckoi cBsi3u B coequaennsx Na2O, HI, O2, KBr.

2. PacmonoxuTe yKazaHHbIE XUMHUYECKHE CBS3M B TIOPSJIKE BO3pPACTaHUS WX
HOJISIPU3YEMOCTH:

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

3. B coenunenusax HPOs u BeBr2 a) ykaxxute creneHb OKUCIEHUs: aTOMOB, 0) MPUBEANUTE
rpadudeckue (OpMyTbl BAJEHTHOTO CJIOS aTOMOB, B) COCTaBbTe Tpaduueckyr ¢GopMyty
MOJIEKYJIbI C YYETOM BaJICHTHBIX BO3MOXKHOCTEH aTOMOB, T') 0003HAYbTE G U T-CBSI3H, 1) YKAKUTE,
MEePEeKPbIBAHUEM KAaKUX AJIEKTPOHHBIX 00JJAKOB OHM 00pa30BaHbl, €) YKaKUTE TUI THOpUIU3aLUN
opOuTanell LEHTPaJbHOrO aToMa (€clM TaKoBas MMEET MECTO) U IPOCTPAHCTBEHHYIO
KOH(UTYpaI1io MOJIEKYJIBI :

4*  CocTaBbT€ DJHEPreTHUECKHME JTUarpaMMbl paclpelesieHUus] 3JEKTPOHOB IO
MOJIEKYJISIPHBIM OPOMTAIISIM pealbHBIX WK TuroteTuueckux yactuil Oz,Ha*, onlennTe npounocts
ATHUX YaCTHULI.

XUMMNYECKAA TEPMOJANHAMUKA
Bapuanr 3



1. PaccumuTaiite cranaapTHyto sHTaNbNHI0 peakiuu CaO) + CO2r) = CaCOz). Ykaxure,
9K30- WIH SHAOTEPMUYECKOM OyIeT 3Ta peaKiusl.

2. PaccumraiiTe KONMYECTBO SHEPTHH, BBIACNAIOmEHCS Tpu cxuranuu 10 M° (H.y.)
aneTuiieHa, eciu TerioBoil agdekt peakuuu 2C2Hary + 502¢) = 4CO2) + 2H20() cocraBisier
2600 xJIx.

3. He mpou3Bo/is pacuyeToB, MPeACKaKUTE 3HAK U3MEHEHUS SHTPOIUU MPU CTAaHAAPTHBIX
yenoBusax st ponecca: CSag + Ozr) = CO2r) + SO2(ry).

4. Ompenenute, MOXET JU  ObITb  BOCCTAaHOBJIEHA MeIb [0  peakluu
CuO) + Har) = Cu) + H20(r) pu 500 K.

5. PaccuurailTe CTaHIAPTHYIO OHHTPONHUIO PEAKIMH, BBIPAKAIOIIYIOCS CXEMOM:
SOz + HaSr) — Sge) + H20 0.

XUMNYECKAS KUHETUKA

Bapuanrt 5

1. CocTaBpTe MaTEMAaTUYECKOE BBHIPAKEHHUE 3aKOHA JICUCTBUS MACC JJIA CIETYIOIIETrO
npouecca: Mgu) + Oy = MgOy).

2. Kak n3amenuTtcs ckopoctb xumuueckoi peakuu: SOz + Ozr) — SO3(p), ecnu a)
koHueHTpauuio SOz yBenuuuTh B 3 pasa; 0) remrepatypy mnpoiecca nouusuts Ha 40°C (y = 3)?

3. B KaKyro CTOPOHY CMECTHTCS PABHOBECHE XUMUYECKOMN PEaKIIH:
How) + Bragy = HBry; AH < 0, ecniu: a) cHu3uTh Temneparypy; 0) yBeTUYHUTh JIaBJICHHE; B)
BBECTH KaTaJIu3aTop; I') YMEHBIIUTH KOHIICHTpAIuo Bro?

4. CocTaBbTe BBIPOKEHHE KOHCTAHTHI XUMUYECKOT0 PAaBHOBECHS JUIS TTpoliecca 3.

PACTBOPHI 1 ANCIIEPCHBIE CUCTEMBI

Bapuanm 6.

1. Onpenenure MOJIIPHYIO KOHLIEHTPALUIO pacTBopa, coaepskauiero 11,2 r KOH B 200 mn
pacTBopa.

2. CocraBbTe ypaBHeHus aucconuaruu coequnenuii HoSOsz u HCIO. B tex ciayuasx, rue
ATO HEOOXOIMMO, TIPUBEANTE ypPaBHEHHUs CTyNeHYaToW auccomuanui. CoCTaBbTE BBIPAKCHUS
KOHCTAaHT JMCCOLMAIMKM NpeAsoKeHHbIX KucinoT. Kakas u3 nByx sBiserca Ooisee ciaboi?
Paccuuraiite crenenp auccoruanuu oaHon u3 kuciot B 0,01 M pactBope.

3. Cocrasbte BblpaxkeHus [IP BemectB SrSO4 n BaSO4, cpaBHMTE MX pacTBOPUMOCTE.
PaccunTaiiTe KOHIIEHTpAIIMIO KaTHOHOB M aHHOHOB B HACBIIICHHOM PAaCTBOpPE OJHOTO M3 JTHX
BELIECTB.

4. Paccunraiite koHueHTpanuio noHoB OH’, a Takxke pH pacTBopa, ykaxkure peakiuio
cpeibl, ecii KoHIeHTpanus nono H* cocrasnser4,52-10,

5. IlpuBeanTe MONEKYISIpHbIE U HOHHbIE YPAaBHEHMS TE€X PEAKIMNA, KOTOpbIE BO3MOXHBI B
pacTBope, OOBSICHUTE UX HAIIPaBIEHHOCTD:

Pb(OH)2 + KOH —
H>S + FeCl, —»
ZnSO4 + Cu(OH)2 —
NaH2PO4 + NaOH —
CaCl; + Na2CO3 —»

6. CocTaBbTe MOJIEKYJISIpHbIE YPAaBHEHUS PEAKIIHI, COOTBETCTBYIOIINE CIIETYIOIINM

KPaTKUM HOHHBIM:
FeOH?" + 20H" = Fe(OH)3{
MgCOs + 2H* = Mg?* + CO,T + H.0
Cu?" + S% = Cusi.
7. Paccuwmraiite koHnentpanuio nonos H* u OH™ B pactBope, pH kotoporo pasen 11,6.



8. Kakwue, u3 coseli moBepraroTcs TUAPOIU3Y: HOIUI JTUTHS, CYTb(OUT HATPUsS, HUTPAT
ITIOMUHUS, KapOoHaT amMoHus? [IprBeuTe MOJIEKYIISIPHBIC 1 MOHHBIC YPaBHEHUS THIPOIIN3a,
YKaXKHUTE PEAKIIUIO CPEIbI U YCTIOBHS CMEIIICHUS] PABHOBECHS THPOIIH3A.

9. IlpuBeanTe MOJNEKYJISIPHBIC ¥ KPATKUE HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEAKIIHiA, C
MIOMOIIHIO0 KOTOPBIX MOXXHO OCYIIECTBHTH CICIYIOIINE MPEBPALICHUS, YKAKUTE YCIOBUS UX
POTECKAHUS:

K2S — KHS — K2S

CuO — Cu(OH):

Cr2(S04)3 — CrOHSO4 — Cr2(S0a)3
KCI — HCI

Al — Alx(SO4)3

10. JTaBienne mapa 6enzona (CeHs) mpu 20°C paBuo 75,18 MM pt.cT. Beruucnure,
JIaBJICHHUE Mapa HaJ pacTBopoM, coaepskarum 0,514 r nudpenunamuna (CeHs)2NH B 50 ¢
OCH30I1a TIPH ATOH TemIepaType.

OKUCJIMTEJIBHO-BOCCTAHOBUTEJILHBIE PEAKIIN

Bapuanr 6.

1. Ykaxute crenens okuciaenus aromoB B coeaunenusx: HNO2, NasSbOs, [CuOH].CO:s.

2. Ilpennonoxwure, kakyto poiab B OBP mMoryt urpath COeMHEHUS JAaHHOTO DJIEMEHTA,
colepKallle €ro aroMbl B CTEIEHU OKHUCICHHS (I I AR I [IpuBenute mnpumepsl
COOTBETCTBYIOLUX COECANHECHUM.

3.Ykaxute T OBP 1151 Ka)kK10# 13 TpUBEACHHBIX CXeM peakiuii. PacctaBpre
KO3 (HUITUEHTBI, TIOJB3YACh METOAOM JJICKTPOHHOTO OaslaHca. YKaKUTE OKUCIUTEIh H
BOCCTaHOBHUTEb.
H202 —» H2O + Oz
S + NaOH — NazS + Na;S0s3 + H,0

4.CocraBbTe ypaBHEHUs nonypeakuuii ¢ yaeroM pH cpenpl. Kakoii npouecc
BBIPAKAETCS KAXIbIM YpaBHEHUEM ?

pH<7 pH~7 pH>7
S04% — SO» CrOs> — Cr(OH)3 Cl, —» ClO3~
5. PaccraBbTe K03(puiMeHTsl B npuBefeHHbIX cxemax OBP, monb3ysce MeToiom
nonypeakuuid: Hg + NaNOsz + HoSO4 — NaxSO4 + HgSO4 + NO + H20.

SJIEKTPOXUMMUA

Bapuant 10.

1. Kakas U3 npHUBEIEHHBIX peaKLIMi HEBO3MOKHA?

MnSO4 + Mg —, SnSO4 + Cr —, CaCl; + Mg —»

2. B coenuuennu ¢ kakum nomysnementom Ni/Ni?* mm Hg/Hg? anexrpox Cu/Cu?*6ymer
aHozoM? Hamummre ypaBHEHUS COOTBETCTBYIOIIMX MOITypeaKuii.

3. BeuucnuTe KOHIEHTPAIMIO MOHOB BOJOPOJa B PAacTBOPE, B KOTOPOM TMOTEHIIHAT
BOJIOPOJHOTO 3JIEKTpoAa paBeH —82 MB.

4. PaccraBbTe KOOQGUIUEHTHI B cXxeMe peakiuu. OLeHUuTe BepOsSTHOCTh MPOTEKaHUS
npoliecca B yKa3aHHOM HalpaBJIeHUH NP CTAaHAAPTHBIX YCIoBUsAX. OTBET MOATBEPAUTE
pacuetom: NaBr+ MnO; + H:SO4 — MnSO4 + Br, + Na;SO4 + H20.

5. Beruncnere 3JIC anemenTa, coctosiiero u3z Zn B 0,1 M pactBope ZnSO4 u Pb B 0,02 M
pactBope Pb(NOs3).. CoctaBbTe CxeMy 3IeMEHTa.

6. HanucaTh ypaBHEHHsI peakiMii 2JIEKTPOJIN3a paciuiaBa RbCl Ha MHEPTHBIX JIEKTPOIaX:

7. Hamucate ypaBHeHUWs peakimii smektponusa pactBopoB cosieit CaCly, KoCOs Ha
UHEPTHBIX AIEKTPOAAX:



8. B pacteope umerorcs monsl SOs%, Cu?*, Li*, Br, H*. Kakue u3 HuX M B Kakoii
MOCIIE0BATEIBHOCTH OYAYT pa3psKaThCs Ha KaToje U aHoe?

9. Tok cuoit 2 A BeIfenser u3 pactBopa xiopuaa 3omota(lll) B teuenue 1 gaca 4,905 r
30510Ta. BrruncnuTe 5KBUBajIEHT 3TOTO METala.

10. Tox cuioii 3 A BBIIEISET U3 pacTBOpa coyid kKaamus 3a 1 yac 6 r Mmerauia. Beraucnure
BBIXOJI 10 TOKY.

11. Kakoii u3 Haxonsumxcsi B kKontakre Zn-Ni meramio, OyaeT moaBepraTbCcst KOppO3uu
B arpeccuBHoOM cpene? Hamumure ypaBHEHUs KaTOAHOTO U @aHOHOTO MPOLIECCOB B @) KUCIIOH, 0)
HEUTpaJIbHOU cpefax.

4. YcTHBIU onpoc, codece0BaHue

I'maBa 1. OCHOBHbBIE XUMHWYECKUE ITOHATUA 1 3AKOHbI

1. JMaiite omnpenesneHus XUMUYECKHMM IOHATUSAM: aTOM, MOJIEKYJla, aTOMHas H
MOJIEKYJISIpHAsl Macca, JIEMEHT, SKBUBAJIEHT, IPOCTOE U CII0KHOE BELIECTBO.

2. IlpuBenute (HOPMYIHMPOBKHM OCHOBHBIX CTEXHOMETPHUYECKHUX 3aKOHOB (TIOCTOSIHCTBA
COCTaBa, NPOCTBIX OOBEMHBIX OTHOIIEHUN, MPOCTHIX KpATHBIX OTHOLIEHWH, ABoraapo,
SKBUBAJICHTOB).

3. [IpuBeaure onpeneneHuss XMUMUYECKUM OHATUSAM: MOJb, MOJISIPHAs Macca, MOJIIPHBIN
00BbEeM, OTHOCUTEJIbHAS IIJIOTHOCTH Ta3a.

4. NaiiTe ompeneneHHs] MOHATUSAM SKBHBAJICHT, (PAaKTOP SKBHBAJICHTHOCTH, MOJISPHAS
Macca SKBUBAJIEHTA, MOJISIPHBIM 00bEM SKBUBAJICHTA.

5. TlpuBemute (GOPMYIUPOBKH OCHOBHBIX Ta30BBIX 3aKOHOB. [IpuBemuTe ypaBHEHUE
COCTOSIHUS MJI€aIbHOTO ra3a u ypasHeHue Kianeiipona-Meneneesa.

6. Ilepeuncnure OCOOEHHOCTHM COCTOSHUSL UJACAJIBHOTO Trasza IpeAarnosiaracMbie
KMHETUYECKOW Teopuel razos. [laiiTe ompenenceHUe U MaTEMaTHYECKOE BBIPAXEHHUE CPEIHEH
KBaJIpaTUYHOM CKOPOCTH MOJIEKYJI ra3a.

7. llpuBeuTe OCHOBHOE YpaBHEHHE KMHETUYECKOW TEOPUU ra3oB U ypaBHEHUE CPEIHEN
KMHETUYECKOW SHEPTUU MOJIEKYJ Ta3a.

8. OnuiunTe 3aBUCUMOCTb CKOPOCTHU JABM)KEHHS MOJIEKYJI OT UX MacChl M TEMIIEPATYpBHI.
OxapakTepu3yiite TeMIeparypy Kak CTaTUCTUYECKYIO BEINYUHY.

9. OxapakTepu3yiiTe 0COOEHHOCTH KUJIKOT0 cocTosTHU. [laiiTe onpeneneHus MOHATUAM:
MOBEPXHOCTHOE HATSKEHUE, MCIIapeHue, KOHJIEHCAllUs, HACBHIIEHHBIM map, TemmepaTypa
KHIICHUS.

10. OxapakTepusyiTe CBOWCTBA BEIIECTB B TBEPJAOM COCTOSTHUHU, UCXO/ISI U3 CTPOCHUS UX
KPUCTAJTIMYECKUX PELIETOK.

11. HaitTe onpenenenye TEINIOEMKOCTH BEIIECTB. YeM OTINYarOTCs yAeIbHAsl, MOJIIpHAs,
U30XOpHasi, n300apHasi, CpeIHAS U UCTUHHAS TETNIOEMKOCTH?

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

I'nasa 2. OCHOBHBIE KJIACChI HEOPTAHUYECKUX COEJIMHEHUIA

1. [laiite ompezneneHHs OCHOBHBIM KilaccaM HEOPraHMYECKHX COEIWHEHUH (OKCHIIBI,
OCHOBaHUS$, KUCJIOTBI, COJIH).

2. IlpuBenute kmaccu(UKalMIO W ypaBHEHUS pPEaKLUH, XapaKTepU3YIOIIHe CBOWCTBA
OKCH/JIOB.

3. IlpuBenute KiIacCHPUKAIMIO M OXapaKkTepusyiTe oOIIMe XHWMHYECKHE CBOMCTBA
KHCJIOT.

4. TlpuBenute KinaccU(UKALMIO M OXapakTepusyiWTe oOlIMe XMMHUYECKHE CBOHCTBA
OCHOBaHUM.

6. IlpuBenuTe ypaBHEHHs peaKIMid, OMUCHIBAIOIINE XUMHUYECKHUE CBOMCTBA U CIIOCOOBI
MTOJIy4EHUS COJIEH.



7. TlpuBemuTe TpHUMEPHI pPEAKIHMA COCTUHEHUS, DPA3JIOKCHHs, OOMEHa, 3aMEICHHSI.
OTMeThTe, KaKHe U3 HUX OTHOCSATCS K OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIUSM.

I'maBa 3. CTPOEHUE ATOMA

1. Kakue Mozaenu npeaiecTBOBall KBAaHTOBO-MEXAHUYECKOW TEOpUU CTPOEHMsSI aToma?

2. Kak otkpeitus Ilnanka, bopa, ne bpoiins, ['eitzenOepra crmocoOCTBOBaIM CO3aHUIO
COBPEMEHHOM T€OpUU CTPOEHUsI aToma?

3. JlaiiTe ompeneneHue MOHATHSIM — OpOMTaIb, KBAHTOBBIE YHWCIA, MX 3HAYCHUS H
(bu3nUecKuil CMBICIT.

4. CpopmynupyiiTe NPpUHIHUIIBI 3aMI0JTHEHUSI ATOMHBIX OpOHUTAaNel AIeKTpOHAMHU (TIPUHITUTT
HauMeHbIIel sHepruu, npuHuun [laynu, npasumno ['yaaa, npasuia KineukoBckoro).

5. Jlaiite coBpemMeHHYIO (OPMYIUPOBKY Tmepuoandeckoro 3akoHa J[.M. Menneneena.
OO0bsicauTe (PU3HUECKUN CMBICH MOPSIKOBOTO HOMEpa JIEMEHTA.

6. OnumuTe CTpoeHUue NEPUOANYECKON CHUCTEMBI 3JIEMEHTOB (II€PHO/bL, PSAbI, TPYIIIIHI,
noarpynmsl). O0bsAcHUTE (HU3UYECKHI CMBICI HOMEpA NEPUO/Ia, TPYIIIbIL.

7. O0bACHUTE TPUYUHY IEPUOAUYHOCTH CBOMCTB aTOMOB 2JIEMEHTOB.

8. OxapakTepusyiTe 0COOCHHOCTH 3JIEKTPOHHOTO CTPOCHHUS 3JEMEHTOB S-, p-, d-, f-
CEMEICTB, UX MOJOXKEHHUE B cucTeme. [laiiTe onpeneneHne aHanoros.

9. OxapakTepu3yiiTe U3BMEHEHUE CBOMCTB JIEMEHTOB B IIEPUO/IAX U rpylax.

10. Uem xapaKTepu3yIOTCsl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA 3JIEMEHTOB, KaK
OHM M3MEHSIIOTCS B IEPUOJIaX U Ipynmax?

I'nmaBa 4. XUMUYECKAS CBA3b

1. JlaiiTe onpeneneHne XuMuaeckoi cBsa3u. Ilepedncnure BUIbI XUMUYECKOH CBSI3U.

2. OxapaxkTepu3yiTe TaKue CBOWCTBAa KOBAJCHTHOW CBSA3M Kak JJIMHA, MPOYHOCTD,
HOJISIPHOCTb, MOJISIPU3YEMOCTb.

3. Uem o0OBsCHSETCS HANPABICHHOCTh KOBAJIECHTHOH CBs3U? WM3I0KUTE OCHOBHBIC
HOJIOKEHUS TeOpUU THOpuan3anun aToMHbIX opoutaneit JI. ITonunra.

4. OxapakTepusyurte G-, T-, 0-CBsSI3b U MEXaHWU3M 00pa30BaHUs KPATHBIX CBS3CH.

5. OxapaxTepu3syiiTe 0OOMEHHBI U JOHOPOHO-AKIENITOPHBI MEXaHU3Mbl 0Opa30BaHUSA
KOBAJICHTHOM CBSI3H.

6. Onuimmure cBOMCTBA HOHHOM CBSI3H.

7. OObACHUTE OCOOEHHOCTH METAJNIMYECKOW CBS3M U CTPOCHHE KPUCTAIIIMYECKOU
pELIETKH METaJIOB.

8. OxapakTepusyiiTe CHJIBI MEXMOJEKYJISIpHOro B3auMojencTBus (cuibl Ban-nep-
Baanbca, BogopoaHas cBs3b).

9. B wem coctout nmpuHuMNUaigbHOe oTiamune MeronoB BC u MO? Oxapakrepusyiite
CBSI3BIBAIOIME U PA3PHIXJISAIONINE MOJIEKYIIIPHbIE OPOUTAIIH.

10. OnummTe MOPAIOK 3aMOJHEHHUS MOJIEKYJISIPHBIX OpOuTened snexkTpoHamu. JlaiTe
OIIpECIICHUE MOPSAKA CBS3H.

I'maBa 5. XUMUYECKAS TEPMOJNHAMHUKA

1. HaiiTe onpeneneHne TEpMOINHAMUYECKON CUCTEMBI U €€ TapaMETPOB.

2. MaiiTe onpesenieHne BHYTPEHHEH SHEPTUu CUCTEMBbI KaK (DYHKIIUU COCTOSIHHUSL.

3. IlpuBeaute GOpMYIHPOBKY MEPBOTO 3aKOHA TEPMOJINHAMUKH.

4. OObsicHUTE pa3iauuue BEIMYMH TEIUIOBBIX 3(PQPEKTOB peakluil, TPOBEACHHBIX IMPHU
MOCTOSIHHOM 00BbEME U MIOCTOSTHHOM JIaBJICHUU.

5. JlaiiTe onpezeneHue HTAIbINN KaK (QYHKIUU COCTOSIHHUSI M CTaHAAPTHOW SHTAJIBIIUU
00pa30BaHMs BELIECTBA.

6. [Ipusenure popMynupoBKy 3akoHa ['ecca u cleCTBUIl U3 3TOTO 3aKOHA.



7. OxapakrepusyiiTe HHTPONUIO Kak (YHKLIUIO COCTOSHUS, SIBISIOIIYIOCS MEpoi
HEYNOPSAAOYEHHOCTU CUCTEMBI.

8. [IpuBenute (HOpMYITHPOBKY BTOPOTO U TPETHETO 3aKOHOB TEPMOTUHAMUKH.

9. Oxapaktepusyiite 3Hepruto ['mb0ca, Kak KpUTEpUd BO3MOXHOCTH IPOTEKaHUS
XUMHUYECKOW PEaKIUU.

10. OObsicHUTEe BIUSHUE TEMIEPATypbl Ha HAMpaBiIeHHE MNPOTEKAHUS XUMHUYECKOU
peaxkuuu. Kak paccuntarh TeMneparypy, Bblllle KOTOPOI peaklys UAET CaMOIPOU3BOIBHO?

I'maBa 6. XUMNYECKA S KNHETUKA

1. JlaiiTe onpenesieHrue CKOPOCTH XUMUUECKON PEaKIInu.

2. Jlaiite hopmMynHpOBKY 3aKOHA JEWUCTBUS MacC JJisi TOMOT€HHON W TeTepOTCHHOM
peakuuu.

3. Jaiite omnpeneneHne KOHCTaHTbl CKOPOCTHM XHMMHUYECKOM peakuuu. OT Kakux
[apaMeTpOB OHA 3aBUCUT?

4. OxapakTepu3yiTe BIUSHUE TEMIIEPATYPhl HA CKOPOCTh XUMUYECKON peakluu (IIpaBUIo
Bant-T'odda).

5. [IpokommeHTUpYiTE ypaBHeHHE AppeHuyca. JlaiiTe onpeaesieHne YHEPT UM aKTUBAIUH.

6. Uto Takoe karanmuzatop? KakoB mexaHu3M peictBusi katanuzaropa? IlpuBeaute
IIPUMEPbl TOMOT'€HHOI'O ¥ T€TEPOr€HHOI0 KaTanusa.

7. Jlaiite onpeaeneHuss 0OpaTUMO XUMUYECKOM PEaKIUi U XUMUYECKOT'O PABHOBECHSI.

8. [aiiTe BbIBOJ KOHCTAHThl XMMHMUYECKOTO PaBHOBECHs, OT KaKMX I[1apaMETPOB OHa
3aBUCUT?

9. Haiite ¢opmynupoBky mnpunimmna Jle-Illatense. [IpuBeaure npumep oOpaTUMOi
XUMHUYECKON peakInu, 00BICHUTE, KAK MHTEHCUBHOCTh PA3JIMYHBIX [1apaMETPOB MOXKET BIIUATH
Ha CMEILEHUE PAaBHOBECHUS PEAKIIUHU.

10. Yro Takoe da3zoBbie paBHOBecusi? [laliTe onpeneneHus moHATHAM: (a3a, KOMIIOHEHT,
HE3aBUCHUMbIIl KOMIIOHEHT, CTENIEHb CBOOOIBI.

11. Chopmynupyiite npaBuio ¢a3. PaccmoTpute MOHO-, 1-, © HHBApUAHTHBIE CUCTEMBI
Ha IpuMepe nuarpaMmmsbl cocTosiHus BoJbl. [lonb3ysce ypaBHenuem Knanelipona-Knaysuyca, Ha
npUMepe STOW JAMarpaMMbl PacCMOTPUTE 3aBUCUMOCTb TeMImepaTyphl (a3oBOro mepexonaa OT
JTaBJICHMUSL.

12. Yto Takoe TepMUYECKHUW aHaiIM3, JJIsl 4ero oH mnpumensercs? Kak mo KpuBbIM
OXJIQXKJIEHUS CTPOSIT JUarpaMMbl COCTOSTHUSA?

I'maa 7. PACTBOPHI U AN CITEPCHBIE CUCTEMBbI

1. OnuunTe pacTBOPhl KaK TOMOT'€HHbIE CUCTEMBI.

2. Jlaitte ompenaeneHusi criocobaM BBIpaXEHHUS COCTaBa PacTBOPOB (MaccoBasi OIS,
MOJISIpHAsl U MOJIIpHAsl KOHIIEHTPALIUS SKBHUBAJICHTOB).

3. OxapakTepu3yiiTe CBOICTBa pa30aBICHHBIX MOJEKYJISPHBIX PAacCTBOPOB (TMIOHUKEHUE
JIaBJICHUS TIapa PacTBOPUTENS, NOBBIIIEHNE TEMIEPAaTypbl KUIIEHUS, TIOHIDKEHUE TeMIIepaTyphl
3aMep3aHus, OCMOTHYECKOE /IaBJICHUE).

4. OxapakTepHu3yiTe pacTBOPHI JIEKTPOIUTOB, UX OTIUYHUS OT MOJIEKYJISIPHBIX pAaCTBOPOB.

5. IlpuBenuTe OCHOBHBIE MOJOXKEHHUS TEOPUM AIIEKTpoJIUTHUYEecKOW auccoruanuu C.
AppeHnnyca u conpBatHoil Teopun .M. Menneneesa.

6. [laiiTe ompenesieHHE CTEMEHH MCCOLMALMM DJIEKTPOJUTOB. Kak mnoapa3nenstoT
ANIEKTPOJINTHI MO cTeneHu auccouuanuu? llpuBenurte mpuMepsl CTyNeHUYaTOW IUCCOLMALIUU
MHOTOOCHOBHBIX KHUCJIOT 1 MHOTOKHUCJIOTHBIX OCHOBaHUH.

7. OxapakTepusyiTe IUCCOLHUAIMIO CIA0BIX AIIEKTPOJIUTOB KaK OOpaTHUMBIM Mpolecc.
[TpuBenuTe BbIBOJ ypaBHEHUS 3akoHa pazOaBieHuss OcTBaiba.

8. OOBsICHUTE, 1TOYEeMYy KOHCTAHTA JUCCOLMAIMU CHIIBHBIX JIEKTPOJIUTOB U3MEHSETCs C
M3MEHEHHEM KOHIICHTpaI1H.



9. UeM omnpezensercss HAIPaBJIEHHOCTb PeaKLUil B pacTBOpax 3aekTpoauTtos? [Ipuseaure
dbopmynupoBky mpasuiia beproie.

10. OxapaktepusyiiTe BOAY Kak cIaObIi SJCKTPOIUT KOHCTAHTOM aUcCOIUanuu. YTo
TaKoe BOJIOPOIHBIN Moka3zaTenb? Kak oH XxapakTepusyeT KUCIOTHOCTh pacTBopa?

11. Maiite ompexnenenue mnpousBeaeHuto pacrBopumoctu (I1P), kak moka3zaresnto,
XapaKTEepU3YIOIIeMY PaBHOBECHE MEXK1Y OCaIKOM MaJIOPACTBOPUMOIO BEIIECTBA U HACHIIICHHBIM
pacTBOPOM.

12. Yro Takoe naucriepcHas cucTeMa, AucrnepcHas (asa u JucrnepcuoHHas cpezna?
[TpuBeauTe KIaccupUKaLUIO TUCTIEPCHBIX CUCTEM II0 arperaTHOMYy cocTostHuio ¢a3. [lpuBeanre
MPUMEPHI TUCTIEPCHBIX CUCTEM.

13. laiiTe onpeaeneHne 1 MPUBEIUTE IPUMEPHI THOPOOHBIX U THODUIBHBIX TUCTIEPCHBIX
CHUCTEM.

14. Ha npumepe paccMOTpeHHUs: TpaHHLIbI pa3zaena (a3 KUAKOCTh — ra3 0ObICHUTE, YTO
Takoe CBOOO/IHAsl MOBEPXHOCTHAs YHEPTHS U MOBEPXHOCTHOE HATSKEHUE.

15. OnumunTe MOBEPXHOCTHBIE SBJICHUS — aicopOuuio U necopOuto. Jlaiite onpeaeneHus
MOHATHUSAM — aJICOPOCHT, ajicopOar, aacopOoTHB.

16. OnummTe CTpoeHHE KOJUIOMAHOW yacTuibl Ha npumepe AQCI, momyuyenHoil mpu
n30b1Tke AgNO3.

17. O0bsacHUTE MEXaHNU3M BO3SHHUKHOBEHHS M CTPOCHHUE JIBOMHOTO 3JIEKTPHYECKOTO CIIOS
Ha MTOBEPXHOCTH KOJUTOMIAHBIX YACTHII.

18. OnumuTe MeToAbl OJYYCHHS KOJUIOUAHBIX PACTBOPOB.

19. OOBsicHUTE YTO TaKOe KOAryJslus U CeIMMEHTAlUs KOJJIOUAHBIX PACTBOPOB, KaK UX
BBI3BATh U KaK MPEJOTBPATUTb.

20. OnumuTe ONTUYECKUE U KHHETUYECKHE CBOWCTBA KOJUIOMIHBIX paCTBOPOB.

I'maBa 8. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIbHBIE PEAKITNUA

1. Maiite onpesesieHne OKUCINTENbHO-BOCCTaHOBUTENIBbHBIM peakuusm (OBP), crenenun
OKHCJICHHUS, OKUCIUTENSIM U BOCCTAHOBUTEIISIM.

2. ChopmynupyiitTe mpaBuiia pacuera CTereHel OKUCIEHUS aTOMOB B COCTMHEHHH.

3. IlpuBeauTe npuMepsl TAIMYHBIX OKUCIUTENEH 1 BoccTaHoBUTeNel. Kakue BemecTsa
MOTYT MPOSBIIATH KAK OKUCIUTENIbHBIE, TAK 1 BOCCTAHOBUTEIIbHbBIE CBOWCTBA?

4. Ipuseaute knaccudukanuo OBP.

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

6. ChopmynupyiiTe mpaBuia pacCTaHOBKU KOA(D(PHUITMEHTOB METOIOM TOJTYPEAKITUH.

7. IlpuBennure npuMmepsl BausHus pH cpenpl Ha nmporexkanne OBP.

I'maBa 9. OJIEKTPOXNMMUA

1. Onumure MEXaHU3M BO3HUKHOBEHHS 3JIEKTPOJHOIO MOTEHIMAa Ha TpaHuIle pas3zena
METaJll — PaCTBOP JIEKTPOIIUTA.

2. OnumuTe KaTOAHBIA M aHOJHBIM MPOLECCHl B TajJbBaHUYECKOM 3yieMeHTe JlaHuassi-
SxoOu. [laiite onpenenenue snekrpoasmxkymeil cuie (3/1C) ranbBaHUYECKOTr0 3JIEMEHTA.

3. OnumuTe cTaHIAPTHBIA BOJOPOIHBIN JIEKTPO.T U XJIOPCEPEOPSHBIN SIIEKTPOI.

4. [laiite omnpelneneHWE CTaHAAPTHBIM  IEKTPOJHBIM IOTEHIHAIaM METAJIOB.
OxapakTepu3yiTe JIEKTPOXUMUYECKNN P HAIPS)KEHUM METAIIJIOB.

5. OxapakrepusyiTe (HaKTOpbl, BIMAIONINE HA BETUYMHY DJIEKTPOAHOTO IMOTEHIHAA.
IIpuBenure ypaBHeHue HepHcera 1 pacuera 3JIeKTpOIHOTO MTOTEHIMaia.

6. JlaiiTe omnpenencHUEe OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM (PEIOKCH) 3JIEKTPOJAM.
IIpuBenute ypaBHeHne HepHcra pamg  pacuera MNOTEHOHAna pedoOKCU-AIeKTponaa. Yrto
XapaKTepU3yeT BEJIMYMHA PENOKCU-TIOTeHIana?

7. OxapakTepu3ynTe dIEKTPOIH3 KaK AJIEKTPOXUMUYECKHH mporiecc. OMUIINUTE KaTOHBII
Y QHOJHBIN IIPOLIECCHI IIPU DIIEKTPOJIM3E KaK T'€TEPOreHHBIE PEAKIUU.



8. Haiite hopmynnpoBky 3akoHoB Dapajes.

9. OxapakTepuszylTe >3JEKTPOJIU3 PACIUIAaBOB COJIEH KAaK METOJ MOJIYYEHHUsI aKTHBHBIX
METAaJIJIOB.

10. OxapakTepu3ylTe -HJIEKTPOIU3 PACTBOPOB COJICM HAa HMHEPTHBIX M AKTHUBHBIX
AIIEKTPOAX.

11.Yto Takoe mnepeHamnpsbkeHue Bojopoja? ONUIIKMTE MOCIEI0BATEIIbHOCTh paspsiaa
KaTHOHOB M aHWOHOB Ha MHEPTHBIX JIEKTPOAaxX.

12. OxapakTepuzydTe KOpPpPO3HIO0 METAUIOB, KaK pe3yJabTaT TEePMOJMHAMUYECKOU
HEYCTOMYMBOCTH METAJVIOB B OKPY>KAIOILIEH cpelie.

13. [laiiTe onpeneneHne XUMUYECKOU U SJIEKTPOXUMHUYECKOU KOPPO3HH.

14. Oxapakrepu3syiiTe Ipouecc NIEKTPOXUMUYECKON KOPPO3UU MeTajljla Kak pe3yJbTaT
paboTsl MukporanbBaHomnap. [Tokaxute BnusHue pH cpenpl Ha 3TOT Hpolecc.

15. OnuiuTe siBJIeHWE MACCUBALIMK METAJLJIa.

16. OxapakTepu3yiTe pa3In4Hble METO/IbI 3aIUTHl METAJIJIOB OT KOPPO3HUH.

[IIxana oneHUBaHUA — 3a4TECHO / HE3aUTEHO.

5. TECTOBBIE 3ATAHUA

Crexuomerpus
1. Moasipaasi Mmacca 3kBuBajieHTa coJii — Al2(SO4)3 B 1/M0JIb-IKBHBAJIEHT paBHA:
1) 342;
2) 171;
3) 114;
4) 57. +
2. Moasipuasi macca sxBuBasienta Cr(OH)s3 B r/MoJib-3KB 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. YcaoBHasg WM peajibHasi 4aCTUa, PAaBHOLCHHAA B PE€aKIUAX o0MeHa OTHOMY
aToOMy HJIH HOHY BOAOPOIa UWJIH B OKHUCJIUTEJIbHO-BOCCTAHOBUTEC/IBHBIX PCAKIUAX OTHOMY
IJIEKTPOHY — I3TO:

1) aToMm;

2) MOJICKYIIa;

3) HKBHUBAJICHT; +

4) WOH.

5. 1aabTOHUABI — 3TO:

1) BEIIECTBA, UMEIOLINE MOJIEKYISPHYIO KPUCTAIITNYECKYIO PEIIETKY,
HOUMHSIONINECS 3aKOHY, chopmynupoBanHomy I[lpycrom; +

2) BEIIIECTBA C IEPEMEHHBIM COCTaBOM;

3) BELIECTBA C METANINYECKON KPUCTAIIIMYECKON PELIETKOM;

4) BEIL[ECTBA C MOHHOW KPUCTAJUIMYECKOW PEHIETKOM, HE MOJYMHSIONINECS 3aKOHY

MOCTOSTHCTBA COCTaBa.
Crtpoenue aToma



1. HanpasjeHHOCTH opOHuTAaJiel B NMPOCTPAHCTBE U COOCTBEHHbIH MeXaHHUYeCKHUH
MOMEHT JABHKEHUSI 3JIeKTPOHA ONMUCHIBAIOTCS KBAHTOBBIMHU YUCJIAMU:

1) n,l;
2) [, mi;
3) n, mi;

4) m, ms. +
2. BajaenTtHsblil 3J'[eKTp0HHBI]7[ YPOB€HL aTOMA CEJICHA UMEET KOH(I)I/IpraIII/IlO:

1) 4s’p*; +
2) 5s2p*;

3) 5d*6s?;

4) 4d*5s2,

3. Homep nepuona cucrembl MeHae1eeBa, B KOTOPOM HAXOIUTCS JIEMEHT,
yKa3bIBaeT Ha...

4) KOJIMYECTBO BAJICHTHBIX 3JIEKTPOHOB B aTOME JIAHHOTO 3JIEMEHTA;

5) KOJIMYECTBO SHEPIeTUUECKUX YPOBHEH B aTOME, 3alIOJIHCHHBIX DJICKTPOHAMU;  +
6) KOJIMUECTBO BAJICHTHBIX 3JICKTPOHOB HAa BHEIITHEM YPOBHE aTOMa AJIEMEHTA;

7) 00111ee YMCIIO JIEKTPOHOB B aTOME.

4. Aunanoramu jiemenTa Co sSIBJISIIOTCS:

4) Fe, Ni;

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

6) Rh, Ir +

7) Ne, Ar, Kr, Ry, Xe, Ir, Rn.
5. BajeHTHbIN 2JIeKTPOHHBII ypoBenb 3d24s? umeer aToMm ...

1) CKaH/IMS;

2) TUTAHA; +
3) repMaHus;

4) UPKOHHUSL.

6. BajleHTHBIH 2J1eKTPOHHBIH CJ10i aTOMa TeJUIypa HMeeT KOH(UTYPalHIo:

1) 5s2p*; +

2) 6s2p*;

3) 5d*6s?;

4) 4d*5s?,

7. AHajioraMu 3JjieMeHTa Fe saBJsiloTcsa:

1) Co, Ni;

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

3) Ru, Os; +

4) Ne, Ar, Kr, Ru, Xe, Os, Rn.
8. ®opma JIEKTPOHHOTO 00J1aKa M COOCTBEHHbIN MeXaHUYECKHIT MOMEHT ABUKEHH S
IJEKTPOHA ONMUCBHIBAIOTCHA KBAHTOBBIMHA YUC/IAMMU:

1) n,l;

2) I, m;

3) n, mi;

4) I, ms. +

9. Kakomy 3/1eMeHTy NPUHALJIEKHT HOH ¢ 3apsiioM +3, eCIM ero JJIEKTPOHHAs
kondurypanus — 3d*4s°?

1) Mn;

2) Fe; +
3) Co;

4) Ru.

10. Ha xakoM NOAYpPOBHE, KAKOT0 YHEPreTHYECKOr0 YPOBHSI HAXOAUTCS IJIEKTPOH,
MMEIOLINii 3HAYeHNS] KBAHTOBBIX YHcesa: N=3, |=2?



1) P-IIOAYPOBEHB TPETHETO YPOBHS;

2) d-morypoBeHb BTOPOTO YPOBHS;
3) f-no1ypoBEeHBb TPETHETro YPOBHS;
4) d-moxypoBeHb TPETHETO YPOBHSI. +

XHUMHYECKas CBI3b
1. Ykaxkure CBA3H, PACHOJIOKCHHBIC B MOPSA/IKE YBCJINYICHUA UX JJIUHDbI:
4) Na-Cl, Mg-Cl, Al-Cl;
5) Al-Cl, Mg-Cl, Na-Cl, +
6) Na-ClI, Al-CI, Mg-Cl,
7) Mg-Cl, Na-Cl, Al-CI.
2. ®opMy TeTpazapa uMeeT MoJleKyJia:

4) PCls;

5) CoHg;

6) H3POgy; +
7) HCI.

3. DBokoBbIM mNepeKkpbIBAHHEM ATOMHBIX OpOuUTA/ell MO 00e CTOPOHBI JIMHHU,
coeMHsAIONIEH sApa aTOMOB, o0pa3yercH ...

1) o —cBs3b;

2) T —CBs3b; +

3) A —cBs3b;

4) BOAOpOJHAS CBS3b.

4. TlepexpbIBaHHEM aTOMHBIX OpOMTAJIell MO JUHHUHU, COCTUHSIOIIEH siIpa aTOMOB,

oOpasyercs ...
1) o —cBs3b; +
2) T —CBs3b;
3) A —cBs3b;

4) WOHHAsA CBS3b.

5. YkaxkuTe CBsI3U, PacnoJiO:KeHHbIE B MOPSI/IKE YBeJINYEHHUs MOJSIPHOCTH:

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.

Kracchl HeOpraHu4ecKux CoeTMHEHHI

1. YkaxuTe, B KaKoii CTpoKe NMpuBeaeHbI (POPMYJIbI TOJIBKO OCHOBHBIX OKCH/IOB:

1) Ca0, FeO, CO;

2) CuO, Al203, K20;

3) Ca0, FeO, K>0; +

4) Na.O», BeO, CrO.

2. C KakuM W3 TEPeYHCJIEeHHBIX BellecTB He OyIeT B3aMMOIelCTBOBATH OKCH/I
amomunus (Al203)?

1) H20; +

2) P20s;

3) Cao;

4) HCI.

3. B kakoii crpoke npuBeieHbl (pOPMY.IbI TOJbKO KHCIOTHBIX OKCHI0B?
1) CO», CrO3, N2Os : +

2) CO, Cr20s3, SOs3;

3) Mn20Oy7, SiO2, NO;

4) K20, N203, SO,.

4. C kaKMM U3 nepevyrc/IeHHbIX BellecTB Oyaer B3aumoaeiicteoBarh okcua meau (11)
—-CuQO?



1) H.0;

- CO2?

HaTpus?

2) KOH,;

3) MgO;

4) H2SO4; +

5. C KaKuM U3 NepevncIeHHbIX BelleCTB He B3auMojaeiicTByer okcus yriaepoaa (1V)
1) H20;

2) SOs3; +

3) NaOH;

4) CaO.

6. YkaxkuTte (popMyJ1y BellleCTBA, OTHOCSIIIETroCs K IIeJI0YaM:

1) LiOH; +

2) BeOH;

3) Cr(OH)s;

4) CH3OH.

7. C xaKuM BellleCTBOM He OyJeT B3aMMO/1eiicTBOBATh IHAPOKCHA Kaaus?
1) SOy;

2) Zn0;

3) CuSOy;

4) CaO. +

8. Kakoe BelmecTBO B3aUMO/EHCTBYeT ¢ COJIIHOW KHCJIOTOH M C THAPOKCHIOM
1) H3POy;

2) Ca(OH)y;

3) Cr(OH)s; +

4) H2SiOa.

9. C kakuM BelecTBOM He Oy1eT B3aumoeiicrBoBath cyabpar meau (I1) - CuSO4?
1) BaCly;

2) Fe(OH)s; +

3) Zn;

4) Na2S.

10. Ykaxute ¢opmy.y XJIOPHOBATHCTOH KHCJIOTHI:
1) HCI;

2) HCIO; +

3) HCIOs3;

4) HCIOa4.

CoenunHeHUs U peaki B OPraHUu4eCKOl XUMHUH
1. Ykaxurte ¢opmy.y AMeHOBOIO yriieBoJ0opoaa:
1) CH3—CH2—-CH2—CH =CHjy;
2) CH3—CH,—-CH=C=CH-CHs; +
3) CH3—CO-CH>-CH =CHy;
4) CH3—CH=CH-CH2 - CHa.
2. Ykaxure (GopMyJy ajJKHHA:
1) CHs3—CH2—-CH2-CH =CHg;
2) CH3z—CH2—-CH=C=CH - CHjs;
3) CH3—CH=CH-CH =CH;
4) CH3—-CH2-CH;-C =CH; +
3. Ykaxxute ¢opmy.1y npeieJibHOr0 yIiieBo0poaa (ajJKaHa):
1) CH3—CH2-CH2—CH =CHy;
2) CH3—CH2-CH=C=CH - CHs;
3) CH3—CH2-CH2-C =CH;
4) CH3-CH;-CH;—-CH2 - CHs. +



4. Ykaxure (opMmyy aanpaTnueckoro Cnupra:

1) CHz-CH;-CH,- CH2 - OH; +

2) CHz-CH2 - CH2— CH; - COOH;

3) CHsz—CH2—-CO- CHs;

4) CHsz - CH2 - CH2— NH..

5. Ykaxure (opmysy KapOOHOBOI KHCJIOTBI:

1) CHz—-CH2-CH2- CH. - OH;

2) CH3-CH2 - CH;- CH; - COOH; +

3) CHs;—-CH2—-CO-CHg;

4) CHs— CH2 - CH2— NH..

6. Kakue peakuuu OTHOCSTCS K TOMOJHTHYECKHUM?

1) nmykineoduIbHEIC,

2) aneKTpoduIIbHBIE;

3) paauKaibHBIC, +

4) HyKICOPHUIbHBIC U ITCKTPOPHIbHBIC.

7. Ykaxkure, B KaKOil cTpoKe mnpuBeleHbl (opMYyJabl TOJIbKO HYKJEO(PHILHBIX
peareHToB:

1) CN;, H*;

2) NHs, HNOs3;

3) NHs, CN; +

4) H*, OH-.

8. Peakmmsi, KoTopas  MOXeT BBbI3BIBATHCA  JJIEKTPOPUIBHBIMH  WJIH
HYKJ1eO(WIHLHBIMU peareHTaMu M NPHBOIUTH K OOPA30BAHWI0 ONMOJHHTEIHLHON CBS3H
MeEKIy aTOMaMH, — 3TO:

1) 3amerenHue;

2) TpHUCOeTUHEHHE;

3) DIUMHHUPOBAHUC; +

4) meperpymnmnupoBKa.

9. K kakomy tuny peakuuii oriocurcsa CH>=CH2 +HC| — CH3-CH2CI?

1) snexTpoduIbLHOE 3aMEIICHNUE;

2) HyKI1eopHUIbHOE IPUCOSTUHECHHUE,

3) pamMKaJbHOE 3aMEIICHUE;

4) saeKTpoPHUILHOE TPUCOSTUHEHHE. +

10. K kaxomy Tuny peakuuii ornocurcsi (CHs)sC-OH +H* — (CH3)2.C=CH:2 + H20?

1) snekrpoduibHOE 3aMeIICHHE;

2) HyKICO(PHIBHOE MPUCOSTUHCHHE;

3) pamukanabHOE 3aMEIICHNE;

4) >nekTpoUIbHOE OTIICIICHHUE. +

3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIIUI
1. Kak Ha3pIBaeTcsi KpUTepHUii cCaMONPOU3BOJILHOI0 NPOTEKAHUS PeaKIUH NP
MOCTOSAHHOM JABJIEHUM ?

4) SHTAIBIINS,

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

7) BHYTPEHHSISI DHEPTHSL.

2. KakoBa cTaHapTHasi SHTAIbLINA 00pa3oBaHus okcuaa 6apusi — BaO B
k/l:k/Mo41b, ecain npu okucaennu 0,2 mosb 6apust Beiaeaunaoch 111,62 k/[x rensa?

1)  1116,2;
2)  2232,4;
3) 279;

4) 5581 +



3. OyHKIMA COCTOSIHUS, XaPAKTEePU3yIOLIasl CTeleHb HeYOPSA04YeHHOCTH
CHCTEMBI, — 3TO:

4) DHTAJIBITHUS;

5) sHeprus ['n66ca;

6) DHTPOIIHS; +
7) BHYTPEHHSISI SHEPTHSL.

4. TlonBoauMasi K cMCTeMe JHEPrusi pacxoyeTcsl Ha yBeJIMueHue BHyTpeHHeil
JHEPIruy U coBeplleHHe PadoThl MPOTUB CUJI BHELIHEr0 1aBJeHHS - ITO:

4) 3akoH I'ecca;

5) [lepBblii 3aKOH TEPMOJAMHAMUKHY; +
6) Bropoii 3aKk0H TepMOMHAMHKH;

7) TpeTuii 3aKOH TEPMOIMHAMUKH.

5. Kakoii 3nak umeer ASp mis peaknuii: a) CoHzr+2H2=C2He); 0)
2Few)+3Clapm=2FeClsw)?

1) a) AS<0, 0) 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 peaknuy YBeJIHYHBAEeTCs B 2-4 pa3a npM NMOBbIIIEHNH TEMIIEPATYPbl HA
kaxabie 10° - 3T10:

4) 3aKOH SKBHBAJICHTOB;

5) 3aKOH JICHCTBHUS MacC;

6) npunun Jle-1llatense;

7) npaBuiio Baut-T'odda. +

7. Kak M3MEeHHMTCSl CKOPOCTh peakluH, nporekamieid mo cxeme 2A+B<2C, eciun
KOHIleHTpauuio Bemecrsa B nosbicuts B 3 paza?

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

6) yBenuuuTces B 9 pas;

7) yYMEHBIIHUTCS B 9 pas.

8. Kak M3MeHHMTCS CKOPOCTh peaKlMy NPH NOBbILIEHUH TeMIiepaTypsl Ha 40°, eciin
TeMIepaTypHblii KO3 PuuMeHT peakuumn paseH 2.?

4) yBenunuutcs B 4 pasa;

5) ymenbiuTcs B 4 pasa,

6) yBenuuutcs B 8 pas;

7) yBenuuutcs B 16 pas. +

9. CkopocTh peakuyu NPONOPUHOHAIBLHA KOHIEHTPALMM PearnpyoiuxX BelecTs B
CTelNeHU X CTeXHOMeTPUYeCKUuX K03 puuneHToB — 310:

7) 3aKOH JEeMCTBUS Macc; +

8) [MpaBuno Baut-T'odda;

9) [Tpunuun Jle-Ilarense;

10)  3akon ['ecca.

10. B kaKky10 CTOPOHY cMeCTHTCSl paBHOBecHe 00PaTUMOM peakuu
CaCO3<Ca0+CO2; +AH, eciiu a) NOBBICHTH TEMIEPATYPY, 0) MOHU3UTH JaBJeHHe?

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

7) a)—> 0)«.

PactBopsl. /JucniepcHeie cuctemsl
1. ABTOpPOM I'HIPAaTHOW TEOPHH PACTBOPOB SIBJISIETCH:
1) C.Appennyc;



2) JI..Mennenees; +

3) H.K Kypnakos;

4) Bant-T'odd.

2. OTHOCHTE/IbHOE TIOHUKEHHE IaBJIeHNUsI apa PACTBOPHUTEJIS PABHO OTHOIIEHHIO
YHCJIa MOJIel pACTBOPEHHOT0 BelecTBA K CyMMe MOJIeil pacCTBOPUTEJISI M PACTBOPEHHOI0
BelllecTBAa:

1) 3akoH ['enpu;

2) 3aKoH Payis; +
3) 3akoH OCTBaJIb/Ia;

4) npaBuiio Baut-I'odda.

3. DJIeKTPOJIMTHI, MPU JAUCCONMUALNMN KOTOPHIX B KaYecTBe aHHOHOB 00pa3yroTcsl
T0JbK0 OH", - 3TO HMOHLI:

1) KHUCIIOTHI;

2) OCHOBAHHS; +
3) COJIH;

4) OKCH/IBI;

4 . MoJieKkyJibl KAKOT0 BelleCTBA MOJABEPraloTcsl B pacTBoOpe CTYNeHYATOol
JUcconuanumn?

1) NazSOqy;

2) HBr;

3) H2SOg; +

4) CaClo,.

5. K cnalbIM 3/1eKTpPOJIMTAM OTHOCHTCS:
1) KCI,

2) HCI;

3) H2SiOs; +

4) CaS0q.

6. Kakasi u3 npuBe/IeHHBIX peaKIuii He W/IeT /10 KOHIIa B pacTBope?
1) CaCl2+Na2S04=CaS04+2NaCl;

2) CaCO3+2HCI=CaCl,+H20+CO2;

3) 2NaCl+K>S04=2KCI+NazSO0s4; +

4) H2S+2NaOH=Na>S+2H-0.

7. Ypasnenne K = a’c siBjisieTcsi BbIpasKeHMEM 3aK0HA:

1) Payns;

2) Banr-T'ododa;

3) pazb6asnenus OcTBanbaa; +
4) Tenpu;

8. Koaryasiuuio 30151 noauaa cepedpa, oJy4eHHOI0 10 peaKkiuum:
AgNO3aus6)+KI—AgI+KNOs3, BbI3bIBAIOT. ..

1)  KaTHOHBI M AHHOHBI OTHOBPEMEHHO;

2) AQHUOHBI JIEKTPOJINTA; +

3) KaTUOHBI JIEKTPOJIUTA;

4)  HeWlTpanbHBIE MOJEKYJIBI.

9. Kakux noHoB o0pa3yercsi 60.1b111e Beero B pactsope coiu NaH2PO4?

1) H*:

2) H2POy;

3) PO

4) Na*. +

10. ITpu pacTBOpEeHHH B BOJI€ IOBEPXHOCTHO-AKTHBHOI'0 BEIIECTBA BEJIMYUHA
MOBEPXHOCTHOT0 HATSI’KEHMS:

1) YBEIININBACTCS;

2) CHayaja yBeIWYHBACTCS, 3aTEM YMEHBIIACTCS;



3) YMEHBIIAeTCs; +
4) HE M3MEHSETCS.

OKuUCIUTEIBHO-BOCCTAHOBUTENBHBIE U 3JIEKTPOXUMHUECKUE ITPOLIECCHI
1. KakoBa crenenb okuciaenns kuciopoaa B H202? Yem MoxkeT ABJIATHCHA NEPOKCU/
BO/I0PO/J1a B OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHBIX Peakuusax?

5) -2, BOCCTAHOBUTEIIb;

6) —1, OKUCIUTENh U BOCCTAHOBUTEJIb; +
7) —2, BOCCTAaHOBUTEJIb U OKUCITUTENb;

8) —1, BOCCTaHOBUTEb.

2. KoaxppunmeHT nepea MoJIeKy/10ii BOCCTAHOBUTEJIS B YPABHEHHH pPeaKuu
KMnO4+Na2S03+H2S04—MnS02+Na2SO4+K2SO4+H20 pasen:

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

3. B ypaBHeHUH OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM monypeakuuun PbO2+4H"...
=Pb?*+2H20 K0/J14eCTBO NPUHATHIX (0TAAHHBIX) JIEKTPOHOB PABHO:

1) +4¢7;
2) —4e;
3) +2¢e; +
4) +3¢.

4. KakoBa creneHb okuciaeHus xjaopa B moJiekyiae KClOs, uem MoxkeT 310
BeleCTBO ABJIATHCA B OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuusax?

1) +3, BOCCTaHOBHUTEIIEM;

2) +4, OKUCIMTENIEM ¥ BOCCTAHOBHTEIIEM;

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

5. Kakoii mpoayKT BOCCTAHOBJIEHMSI MapraHua oopa3yercss mpu B3aHMO/eiiCTBUU
KMnO4 ¢ Na2SO3 B HeliTpasibHO¥ cpene?

1) MnOz; +
2) K2MnOy;

3) MnSOs;

4) MnQOa.

6. DJIeKTPOAHBII MOTEHI[HAJT MeTaJlJ1a B pacTBOpPe ¢ eIMHUYHOH KOHLEHTpanueii
ero co0CTBEHHbIX MOHOB, H3MEPEHHbII OTHOCHTEJIBHO BOJOPOJIHOIO 3JIEKTPOAA, — 3TO:

1) KaTOIHEIHN ITOTSHITNAII;aHOIHBIA ITOTSHITNAIT,
2) PaBHOBECHBIN MMOTEHIIUA;
3) CTaHJAPTHBIN AIEKTPOIHBIN MOTCHIIHAIL. +

7. IloTeHMAaJ1, BOSHUKAIOIIUII B cHcTeMe U3 ABYX PACTBOPOB 3JIEKTPOJINTOB,
pa3/ieJIeHHbIX 0JIYIIPOHULIAeMOii MeMOpaHoi, — 3To:

1)  paBHOBECHBII MOTEHIIHAT;

2) CTaHJAPTHBIN AJIEKTPOIHBIN MOTEHIINA;

3)  penoKcH-MOTEHIHAN; noTeHnuan JJonHaHa. +

8. Kakue yacTHIIbI U B KaKOH MOCJIe0BATEIbHOCTH OYYT Pa3pszkaThCs HA aHOJIE
U3 pacTBopa, coepskamero nonbi: Al¥*, Zn?* NOs", Cl,, Na*, I-?

1) NOs CI I;

2) Zn?*, AI¥*, H.0;

3) I, ClI, NOs~;

4  I,CIH0. +

9. C noMoibI0 ypaBHeHHii 3jiekTposn3a pactBopa CoCl2 Ha HHEPTHBIX JIEKTPOAAX
yKa:xKuTe 00pa3ywiiuecs NPOAYKTbI:



1) Co, Clz; +

2) Ha, O2;

3)  Ha Co(OH)z:

4) Hz, Co(OH)z, Cla.

10. C nomMomb10 ypaBHeHHii 3aexkTposn3a pacrsopa coin CU(NO3)2 Ha HHepTHBIX
3JIEKTPO/AX olpeeauTe 00pasylomuecs: MPOAyKThI:

1) Ha, Oo;
2) Cu, Oy;
3) Cu, O2, HNOs; +

4) H2, Cu(OH)z, Oa.

[IIxasa onfeHUBaHUA — 3a4TEHO / HE3AUTEHO.



