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AHHOTALIIUA

JlucumnnnHa — paspaboTraHa A CTYAEHTOB — HampaeieHus — 15.03.04
«ABTOMATH3alMsl TEXHOJIOTMYECKUX TMPOLECCOB W NPOM3BOACTBY, MNPOPHIL
«ABTOMATH3alMsl  TEXHOJOTMYECKMX  MPOLECCOB W NPOM3BOACTB B
MAIIMHOCTPOCHUI .

OCHOBOH 111 M3YYEeHMs] OUCLMIUIMHBL «XHUMHS» SBISETCI KypC XHMHUHU
CPEOHEH IWIKONBI, a TAKKE HEKOTOPBIE paszfenbl Kypca (PU3MKM W MaTEMATHKA
CPEIHEN LIKOJIBI.

OCBOCHHE JHUCUMUIUIMHBI «XUMUSD) CBA3AHO M SBISETCS 0A30BBIM B LIETIOM
psiic BOMPOCOB MPU HM3YyYEHUM TUCLMIUIMH. (PU3MKA, SKOJOTHs, OE30MacHOCTh
YKUZHEECATENbHOCTH, JUCUMIIITMHBI TPO(YUIBHONW HAMPABICHHOCTH.

JuciumnHa peammsyercs Ha | kypce, B TedueHwe 1 cemectpa. OOmias
TPYAOEMKOCTb OCBOCHMSI JUCHMIUIMHBI COCTABISACT 4 3aUCTHBIX CIWHUILBL, 144
yaca. YUeOHbIM TUIAHOM MPENYCMOTPEHBI JICKIMOHHBIE 3aHATHs (18 4acoB, U3 HUX
6 4acoB B MHTEPAKTHBHOH (opme), mpakTHueckue 3aHsaTus (18 vacoB, u3 HUX 6
YacOB B HMHTEPaKTUBHOW Qopme), naboparopHeie pabotel (18 wacos),
camocTosATeabHas padota cTyAcHTOB (90 4acoB, B TOM YMCJI€ HA MOJATOTOBKY K
sK3aMeny 45 yacoB). @opMa IpOMEKYTOUHOTO KOHTPOJIS — SK3AMEH.

Ieab: moAroTOBKa CTYJEHTOB K HWCHOJB30BAHUIO 3HAHUS O XUMHUYECKHX
npoueccax M SBJICHUSX AJI PEIICHUS 3a7a4, BO3HUKAKOIIUX MPH BBHIMOJIHCHUA
Npo(ECCUOHATIBHON ACATEIBHOCTH.

3apaum:

1. ®opMupoBaHHE Yy CTYACHTOB 3HAHWI O 3aKOHAX PA3BUTUS MATEPUAIBHOTO
MUPa, O XMMHUYECKOH (OopMe NBHKEHUS MATCPUM, O B3AUMOCBSI3UM CTPOCHHS WU
CBOMCTB BEIIECTBA.

2. ®opMHUPOBAHUE XUMHUYECKHX, & TAKXKE OOLIC-MO3HABATENBHBIX YMECHUAN KaK AJIst
PELIECHUS] HAYYHO-TEXHUYECKUX 3a/1a4 B MPOPECCHOHAIBHON NEATENBHOCTH, TAK U
i (pyHAAMEHTANTBHON TOATOTOBKM M CAMOCOBEPIICHCTBOBAHUS CIIEIUAIIACTA.

3. ®opMHpOBaHHE  €CTECTBCHHOHAYYHOIO  MHPOBO33PEHMS,  HABBIKOB
3KOJIOTMYECKON rPaMOTHOCTH M CUCTEMHOIO BUJCHHSI OKPY KAFOIIETO MUPA.

B pesynbrare m3ydeHHs AAHHOM NWCUMIUIMHBI Y CTYACHTOB (POPMHPYIOTCS
cieayromue oomenpopecCUOHATbHBIE KOMIETEHIIUN:

Koa n
(popmysupoBka Jranbl (OPMHUPOBAHNUS KOMIICTECHIIHA

KOMIICTCHIINH
OTIK-2 criocoBHOCTE - mpaBuia paboThI C IUTEPATYPHBIMU HCTOYHUKAM;
pelaTh CTaHAAPTHBIE - Tpe6OBaHI/I$I K MNPpOBEACHUTIO Ha60paTOpHOFO
3amauu 3 SKCIIEPUMEHTa W TpaBmia Oe30macHOH paboTel B

o HaeT
npodecCHOHANBHOH XUMHUYECKHUX JJaDOPaTOpHsIX;
ACATEIILHOCTH Ha - crocoBBI PelIeHust CTAHIAPTHBIX XMMHYECKHX 33184
OCHOBE o
. B IpOeCCHOHATIBHON 1S TEIbHOCTH

UH(POPMALIMOHHON U




oubmmorpaduyeckoit - HaXOOUTh HWCTOYHHKH WHGOPMALMH, TPOSBIS

KyJBTYpbI C UH(POPMALMOHHYIO U OHOMHOTrpaguUEcKyIO KyJIbTypy;
TPUMCHCHIEM - TOpPOBOAUTH Ja0OPATOPHBIA  SKCIEPUMEHT IO
UH(POPMALIMOHHO-

VMeeT | IpemsiokeHHBIM METOOUKAM U JeNaTh HeOOXOHMbIE
KOMMYHHUKAIIMOHHBIX

o pacyeThl 1 BBIYHCIICHUS,

TEXHOJIOTUH U C yYETOM
OCHOBHBIX TpeBOBaHMil - COCTaBJISITh OTYET MO MPOBEIECHHBIM UCCIEIOBAHUIM
UH(POPMAILTUOHHOH U IeJaTh HeOOXOAUMBIE BLIBOILI
6e3onmacHOCTH

- HaBbIKaMU PCIICHHUA CTAaHAAPTHLIX XHWMHUYCCKHUX

BraneeT | sanau B npodeccHoHaIbHO HEATENbHOCTH HA OCHOBE

UH(POPMALMOHHOHN 1 OubnnorpaduuecKoil KyJabTypbl

Jlns popMupoBaHus BhILIEYKa3aHHBIX KOMIETCHIIMI B paMKaX TUCIMILIMHBI
«XuUMUS» TPUMEHSIIOTCS  CIIEAYIOUIME METOAbl AKTUBHOTO/ WHTEPAKTUBHOIO
OoOyueHus: JIEKIMH-OECEeNbl, JEKUMU C Pa3dOpOM KOHKPETHBIX CHUTYAlWW,
NPAKTUYECKUE PA0OTHI C UCMOJIb30BAHMEM METOIA TPYIIMOBOM TUCKYCCHH.

I. CTPYKTYPA U COJAEPKAHUE TEOPETHUECKON YACTH KYPCA
Moayas 1. Ctpoenue BemecTna (4 4ac.)

Paznen 1. AtomHO-MoekyasipHas Teopus (1 1ac.)

Tema 1. OcHOBHBIC OHATHS U 3aKOHBI XuMuu (14ac.)

OCHOBHBIE ~ TOJIO)KCHHS ~ AQTOMHO-MOJICKYJIIPHOTO  YUYCHHMSI. OcHOBHBIE
CTEXMOMETPUYECKME W Ta30oBble 3akOHbl. [loHsATME SKBMBaneHTa. 3aKOH
SKBHMBAJICHTOB H €r0 MPAKTUYECKOE UCTIOIB30BAHUE.

Tema 2. OcHOBHBIE KJIaCChI coequHeHmii (0 yac.)

Krnaccuukanms 1 HOMEHKIIaTypa HEOPraHMYECKUX U OPraHUYECKUX COECIMHEHUN;
OCHOBHBIC ~ CBOWCTBA  OKCHJIOB, THAPOKCHAOB, VIJIEBOJAOPOJOB MW WX
(YHKIMOHANBHBIX ~ TPOM3BOAHBIX. METOABI CHUHTE3a HEOPraHMYECKUX W
OPOCTEHIIMX OPraHMYECKUX coeauHeHuil. CrnocoObl MACHTU(UKALKMN BEIICCTB.
IIpakTiyeckoe NpUMEHEHNE HEKOTOPBIX KIIACCOB COCANHEHUH.

Pasznen 2. Ctpoenue aroma (2 4ac.)

Tema 1. Crpoenune atoma u nepuoan4ecknii 3axon /.. MenaeneeBa (2 1ac.),
¢ HCMOJIb30BAHUEM METO/1a AKTHBHOIO0 00y4eHus1 — Jieknusi — 0ecena (2 1ac.)
KBanToBo-MexaHuueckass MoAenb aroMa. JIBONCTBEHHAs MNPUPOJA DJIEKTPOHA.
[TonsTe aromHoi opOurami. KBaHTOBBIE 4WMCiIa. DIEKTPOHHBIE KOHQUTYpALAA
aTOMOB.

CoBpemeHHass ¢opMmynupoBka nepuoamueckoro 3akoHa J[HM. Menneneesa.
3aBUCUMOCTb CBOIMCTB 3JIEMEHTOB M 00pa3yeMbIX UMU COCAMHEHUH OT MOJOKEHUS
3JIEMEHTA B IEPUOJAAYECKOM CUCTEME.

Paznen 3. Xumnueckas css3b (1 1ac.)

Tema 1. Xumuueckas cBsi3b (1 1ac.)

Buasl 1 xapakrepucTuku XxumMu4eckoi cesazu. Metoael BC u MO. Xumuueckas
CBsI3b B MHOTOATOMHBIX MOJIEKYIaX. MEKMOJIEKYIAPHOE B3aUMOICHCTBHE.



MoayJb 2. YuyeHue 0 XHMHYECKOM npouecce (S 1ac.)

Paznen 4. TepmoanHaMuueCcKuii MoAX04 K XHMHYECKUM peaknusamM (3 4ac.)
Tema 1. XumMn4yeckasi TepMOANHAMHKA, JHEPreTHuKka mpounecca (3 4ac.), ¢
HCMOJIL30BAHHEM METO0Ja AKTHBHOIO O00y4YeHUsi — JieKnusi ¢ pa3dbopom
KOHKPETHBIX cUTyauui (2 4ac.)

OCHOBHBIE TOHSTHS W ONPEICIICHUS XWMHYECKOM TepMoaMHaMuKH. llepBoe
HAYaJ0 TEPMOAMHAMMKM M €ro NPHUMECHECHHWE K XHMHUYECKUM CHCTEMaM.
OnTtanbnusd. TepMoxumus. OHepreTHueckue 3(P(PEKTbl XUMHUYECKHUX PEaKLIWN.
3akoH I'ecca m ero cimeactBus. TepMOXUMUUYECKHE ypaBHEHHS. BTopoe Hauano
TEPMOAMHAMHMKM. OHTpomus. CBoOogHas sHeprus ['mbOOca W HampaBicHHE
XUMHMYECKOT0 mpouecca. Kpureprn caMonpor3BOIbHOTO MPOTEKAHMS MPOIEcca B
PA3JIAYHBIX CHCTEMAX.

Paznen 5. Kunernka u xumMmu4eckoe paBHoBecue (2 4ac.)

Tema 1. KuHernka XuMH4YECKHX MNPOLECCOB H XHMMHYECKOE paBHOBecHe (2
4ac.)

[ToHsiTHE O CKOPOCTH M MEXAHM3ME XHUMHMUYECKOH peakuuu. OIEeMEHTapHBIC
XUMHYECKHAE Peakuuu. 3aKoH AcicTByrommx Macc. [lopsaaok u MONEKyJISpHOCTb
peakuuu.  KuHeTMueckme  ypaBHEHUsT  peaklMid ¢ LEJIOYMCICHHBIMA
KAHETUYECKUMHU  nopsakaMu. CIIOKHBIE XUMHWYECKHE peakuuu. BiwmsHue
TEMOEPATYPBl HA CKOPOCTh pEAKUMH. OHEprus aktuBauuu. Karanuz u
KAaTaJIUTHYECKUAEC PEAKLIVH.

Xumuyeckoe  paBHoBecue.  OOparmMble W HEOOpaTUMbIE — PEAKLUH.
TepMOAMHAMUYECKOE W KMHETHMYECKOE yCJIOBHA  paBHOBechsa.  CrmocoObl
BBIPAKEHUST KOHCTAHT XMMHUYECKOTO PABHOBECHS W B3aUMOCBS3b MEXKIY HUMMU.
DaKTOpHI, BIUSIOIIUE HA CABUT XUMHUYECKOTO PABHOBECUA. TEPMOIMHAMHYECKOE
obocHoBanue npuHumna Jle-1larense. PABHOBECHE B F€TEPOreHHBIX CUCTEMAX.

Moayib 3. XuMH4ECKHE CHCTEMBI
Pasznesn 6. OCHOBHBIC IOHATHS U ONPEACICHHS
Paznen 7-9. I'azoBbie cuctembl. TBepabie cucrembl. ZKuaKkue CHCTEMBbI.

(4 vac.)
Tema 1. Arperarnsie cocrosinus Bewmecrsa (0 yac.)
[TonsTHs TBEPHOTO, YKUIKOTO, razoo0pa3HoOro U TUTa3MEHHOTO,

KOHJICHCUPOBAHHOTO, KPUCTAJTAYECKOTO, aMOP(pHOr0 COCTOSIHMM BEHIECTBA.
[TosoxkeHnst MOJIEKYJISPHO-KUHETUYECKOM TEOPUM Ta30B. MOJIEIb HACATBHOIO
rasa, peajbHble Ta3bl, WX XAPAKTECPHBIC CBOMCTBA, B) MO3HAKOMWUTH C
MOJIEKYJIAPHO-KHUHETHYECKOW  TEOPUENM  JKUIKOCTEH HW  HUX  CBOMCTBAMH.
[IpencraBienre o TMnax kKpuctammyeckux pemerok (KP) u cBolicTBax TBEpbIX
BemIeCTB. OCHOBBI 30HHOW TEOPUU KPUCTAILIOB.

Tema 2. O0mue cBoiicrea pacrsopos (0 uac.)

OCHOBHBIC TIOHATHS U ONPEACIICHUS. ['OMOTCHHBIE W TETEPOTCHHBIC CUCTEMBI.
['azoBbie cuctembl. MneanbHblii ra3. MaeanbHas cMmech ra3oB. PealibHbie Tasbl.
XUMUYECKUE PEAKLIMU B Ta30BOH (haze.



Teepaple cuctembl. Kpuctaimmueckoe W amOpQHOE COCTOSHHE BELICCTBA.
XuMuYecKas CBs3b M CTPYKTypa TBepAbIx Tel. OOmue CBOWCTBA KPUCTAIIOB.
TBepable pacTBOphL. TBEpROpa3HbIE XUMUYECKUE PEAKLIUH.

Kunkue cucrembl. TepMmomuHamuka mporecca pactBopeHus.  CrnocoObl
BBIPDOKEHHsI KOJMYECTBEHHOIO COCTaBa pPAcTBOpPOB. KosmurarueHbIE CBOKMCTBA
pPacTBOPOB.

Tema 3. OcHOBHBIC BHAbl PABHOBECHI B BOJAHBIX PACTBOPAX 3JICKTPOJINTOB (4
4ac.), ¢ HCNMOJb30BAHUEM METOJA AKTUBHOI0 00y4eHus1 — jJexkuust — 6ecena (2
4ac.)

[TpoToNMTHYECKOE PABHOBECHE B BOJHBIX PACTBOPAX CIIAOBIX 3JEKTPOIMTOB.
CreneHp M KOHCTAHTa JAUCCOLMALMU. 3aBUCHUMOCTD CTENEHM JJIEKTPOIUTUYECKOM
JUCCOLMALIMKA  BJIEKTPOJIUTA OT TMPUPOAbI  PACTBOPEHHOIO  BELIECTBA, OT
KOHLIEHTpPAlMu pacTtBopa W TeMmmneparypel. ABtonporonu3 Boabl. HoHHOE
NPOU3BEACHUE BOABL. ~ BomopomHeli  mokasarenb  cpeabl.  COBMEILEHHBIE
MPOTOJIMTUYECKUE PABHOBECHSL.

['eTeporeHHOE  paBHOBECHME B BOJHBIX  PacTBOpax  MajopacTBOPUMBIX
anexkTponuToB.  KoHcTranta  pacTBOpUMOCTM.  [IOHATME  PaCTBOPUMOCTH.
KOnmM4ecTBEHHOE  COOTHOILIEHME MEXKAY PACTBOPUMOCTBIO M KOHCTAHTOM
PACTBOPUMOCTH. YCIIOBUSI 00pa30BaHusi U PAacTBOPEHUs ocanka. COBMEUICHHBIE
IeTEPOrCHHBIE PABHOBECHSI.

Jluranno-oOMEHHOE  PaBHOBECHME B BOAHBIX  pacTBOpaxX,  COJAEPKaLIMX
KOMIUJIEKCHBIE HMOHBI. KOHCTaHThl yCTOWYMBOCTH M KOHCTAHTBI HECTOMKOCTH
KOMIUJIEKCHBIX ~MOHOB. DakTOpbl, BIHAKOIIME HA MNPOYHOCTH M COCTaB
KOMIUIEKCHBIX COeTMHECHUNA. COBMEIICHHBIEC TUTAHI0-00MEHHBIE PABHOBECHSI.
OKUCIUTENBLHO-BOCCTAHOBUATENIBHOE paBHOBECHE. KoHCTaHTa Kie.ox. Onipenenenue
OKHUCJIUTEIIS, BOCCTAHOBUTES, TPOLIECCA OKUCIIEHUS, BOCCTaHOBJIEHUA. Kpurepun
CaMONPOU3BOJILHOTO TPOTEKAHUS! OKUCIIMTENIBHO- BOCCTAHOBUTENIBHBIX PEAKLIUMA.
COBMEILIEHHBIE  pAaBHOBECHS  pPa3HbIX THUNOB. KOHCTaHTa COBMELIEHHOTO
pPaBHOBECHSI.

Paznen 10. lucnepcusie cucremsl (1 yac.)

Tema 1. /lucnepcHbie U KOJUIONAHBIC cucTeMbl (1 1ac.)

JucnepcHbie cuctembl. Knaccuukanus 1 TEPMOJMHAMHKA JAUCTICPCHBIX CHCTEM.
KommongHoe cocrosgHue BemiectBa. [loBEpXHOCTHBIE — sABIEHUS. J{BOWHOW
DNEKTPAYECKUNA  CIIOW W DJIEKTPOKMHETHYECKUE  SBJIEHHSA.  YCTOWYMBOCTH
JUCTIEPCHBIX CUCTEM.

Moayab 4. DIeKTPOXUMHYECKHE CUCTEMBI (2 4ac.)

Pazgen 11. DnexkTpoxuMu4veckue nmpoueccol (2 4ac.)

Tema 1. DyeKTpoaHbIe NpoUEcChl U NIEKTPOABIKYIIHE CWIbL. XHMHYECKHe
HCTOYHMKH  JJIEKTpU4eckoil  3Hepruu. laJgbBaHu4YecKHE  JJIEMEHTBL
AKKYMyJaaTopsbl. (1 4ac.)

ONEKTPOXMUMHAYECKUE TPOLECCHL.  OJNEKTPOAHBIE  MPOLECCHL.  DIEKTPOAHBIN
noteHuuan. YpasHenue Hepucra. Knaccudukanms smekrponoB. [anbBaHUYECKHE
BIEMEHTBL. XUMHUUYECKUE UCTOYHUKHA TOKA.

Tema 2. dnexrponaus (0 4ac.)



DNEKTPOIIN3 pacuiaBoB 17} BOJHBIX pacTBOpPOB BIEKTPOJIUTOB.
[TocnenoBarenpbHOCTh Pa3psAAKAM HMOHOB HA Karoae W aHone. llepBuunblie u
BTOPMYHBIC TMPOLECCHl  JJIEKTPONM3a. OJNEKTPOJU3 C HEPACTBOPUMBIMH U
pacTBOpMMBIMM  aHoJaMHW. [IOHATME TOTEHUMANa Pa3oKeHUs. SIBicHUE
NMOJIAPU3ALMHU  BJIEKTPOJOB M €ro PasHOBUAHOCTH. KOJNMYECTBEHHBIE 3aKOHBI
anekTponusa. [ [puMeHeHne 3NEKTPOIM3a B TEXHUKE.

Tema 3. Koppo3usi MmeTa/u10B H CIOCO0OBI 3aIIUTHI METALJIOB OT KOppo3uu. (1
4ac.)

Koppo3uss. Bunabl KOppO3MOHHBIX pa3pyuieHHil. OCHOBHBIE XapaKTEPUCTUKA
KOPPO3MOHHBIX  IMPOLECCOB. XUMHUYECKas KOPPO3Hs.  DIEKTPOXMMHYECKAs
Koppo3ust. CnocoObl 3alIMTHl METAJUIOB OT KOPPO3HUH.

Mogayasb 5. JaeMeHThI OpraHu4eckoii xumum (2 yac.)

Paznen 12. OcnoBbl xumuu BMC (2 gac.)

Tema 1. IloiumepHbIe MaTepuasibl (24ac.)

Knaccuukanys BBICOKOMOJICKYJISIPHBIX — COCIMHEHUH. MeTonpl  MOIy4YeHHs
nosimMepoB. CTpPOEHHME W CBOMCTBA TMOJUMEPOB. [IpUMEHEHHE TOJIMMEPHBIX
MaTepUaIOB.

II. CTPYKTYPA M COJIEP)KAHUE MMPAKTUYECKOIN YACTH KYPCA

JlaGopaTopusbie padorsi (18 uac.)
3ansTue 1. BeencHue B mpakTUKyM 1o oOuiei xumuu (2 yac.)
3ansaTue 2. OnpeacnecHue MOJISPHON MacChl SKBUBAJIEHTA MeTaia (2 Jac.)
3ansarue 3. OnpeneneHue TemioBoro 3pPexra XuMuuecKkoi peakuuu (2 Jac.)
3ausarue 4. XumMnueckas KUHeTHKA (2 4ac.)
3aunsarue S. pH v ruapomms coneit (2 vac.)
3ausarue 6. KommiekcHeie coequHenus (2 yac.)
3aunsarue 7. Kommonaaeie pacTBopsl (2 4ac.)
3ausrTue 8. DNCKTPOXUMUYECKUE MPOIIECCHI (2 yac.)
3ansTue 9. Kopposus merannos (2 Jac.)

IpakTnueckue padors (18 uac.)
3ansaTue 1. OCHOBBI aTOMHO-MOJIEKYJAPHOTO YueHust. Kiaccesl coenqunennii (2
qac.)
1. OCHOBHBIE TOHSTHS M 3aKOHBI XUMHHM B CBETE ATOMHO-MOJIEKYJISIPHOTO
YUCHUSI.
2. OCHOBHBIE KJIACCHI XUMUYECKUX COCAMHECHUN W TEHETHYECKAS CBSI3b MEXKIY
HUMU.
3ausrTue 2. Ctpoenune aroma u nepuoanyeckmii 3akon /I. 1. Menaeneesa. (2
4ac.)
1. OCHOBHBIE MOJOKEHUSI KBAHTOBOH MEXAHWKHW, MPUHLMIBI KBAHTOBAHHS
SHEPIUN.
2. Tlopsnok pacnpeneneHus JIEKTPOHOB B MHOTOAIEKTPOHHBIX aTOMAax.



3. B3auMOCBS3b MEXKIy CTPOCHHEM aroMa J3JIEMEHTA, TOJIOKEHUEM €ro B
[Tepuoanyeckoii cucreme .M. MenaeneeBa v CBOMCTBAMU DJIEMEHTA.

3ansarue 3. XumMmuveckas cBsi3b (2 4ac.)

1. OCHOBHBIE YEPTHI U BUIBI XUMUYECKOMN CBS3H.

2. OCHOBHBIE XapPAKTEPUCTUKUA XUMUYECKOU CBSI3H.

3. OcobeHnHocTH MeToAa BaleHTHBIX cBsizell (MBC) 1 MeToia MONEKYISIPHBIX
opoutaneii (MMO — JIKAO).

4. MeXMONEKYJISIPHBIE B3AMMOICHCTBHS.

3ausTue 4. JjieMeHTbl XHMU4Y€CKO TEPMOAHUHAMUKH (2 4ac.)
1. OCHOBHBIE  TEPMOJMHAMMYECCKHE  (YHKIMH  COCTOSIHMS ~ CHCTEMBI:
0003HaueHue, (PU3NYECCKUI CMBICIT, CIOCOOBI pacyeTa.
2. OCHOBHBIE 33aKOHBI TEPMOJMHAMUKH: (POPMYJIMPOBKH, MATEMATUUYECKUE
BBIP@KEHHUS, IPUMEHEHHE K PA3JIMYHBIM CUCTEMAM.
3. Kpurepum caMONpoOU3BOJIIBHOIO TPOTEKAHUs MPOLECCOB B PA3IMYHBIX
CUCTEMAX.
3ansarue S. XumMu4eckass KHHETHKA U paBHOBecHe (2 yac.)

1. Xumnueckas kuHeTMKa. [lOHATHE CKOPOCTM XMMHWYECKOW PEAKLMH.
@DaKToOpbl, BIMAKMIME HA CKOPOCTH TOMOTEHHBIX M T'E€TEPOrCHHBIX
IPOLECCOB. 3aKOH ACHCTBYIOIMX Macc, npaBuio Bant-I'odda, ypaBHEHHE
Appennyca. Karanmus.

2. Xumu4eckoe paBHOBecHE. KMHETMUECKOE M TEPMOIMHAMUYECKOE YCIIOBUS
paBHOBECUS. BUIbI KOHCTAHT PABHOBECHS U B3AUMOCBSI3b MEXKY HAMM.

3ausitue 6.  OCHOBHBIE  TEPMOAMHAMHYECKHE W  KHHETHYECKHE
3aKOHOMEPHOCTH TMPOTEKAHHS XHMMHYECKHX mpomeccoB (2 4wac.), ¢
HCIOJIb30BAHHEM METO0a AKTHBHOIO O0y4YeHHsl — rpynmnoBasi AHCKyccusi (2
qac.)

1. TepMOAMHAMMYECKUI U KUHETUUYECKANA METOIBI Il OLUEHKH BO3MOXKHOCTH
MIPOTEKAHUS, HAIIPABJICHUS U YCIIOBUIA MPOTEKAHUS XUMUUYECKHAX TTPOLIECCOB.

2. Tepmoaunamuyeckoe o0ocHOBaHue npuHnumna Jle-I1larenbe.

3ansarue 7, 8 . PaBHoBecuss B pacTrBopax 3JJaeKTpPoauTOB (4 4ac.) .), ¢
HCIOJIb30BAHHEM METO0a AKTHBHOIO O0y4YeHHsl — rpynmnoBasi AHCKyccusi (2
4Jac.)

1. Knaccugukanus pactBopoB. CriocoObl BEIPaXKEHUS COCTABA PaCTBOPOB.

2. KonnuraruBHele CBOWCTBA PaCTBOPOB HEAJIEKTPOJIMTOB U AJIEKTPOJIUTOB.

3. OCHOBHBIE BH/Ibl PABHOBECHI B BOJHBIX PACTBOPAX MIEKTPOIUTOB.

4. COBMEILUCHHBIE PABHOBECHS Pa3HBIX TUNOB. KOHCTAHTBI COBMEILEHHBIX
PaBHOBECHIA.

3ansarue 9. Duekrpoxummus (2 4ac.), ¢ UCMNOJb30BAHHEM METOJa AKTHBHOIO
o0y4eHusi — rpynnoBasi AUCKyccus (2 yac.)

1. DnekTpoxumus Kak HayKa, U3y4aromias B3aMMOIPEBPALICHUS XUMUYECKON 1
BNEKTPUYECKON dHEprunm. OCHOBHOE YPABHEHHME B3aMMOCBSI3M JHEPrUU
I'n66ca u OJC. IlpUHOMIMANBHOE YCTPOMCTBO 3JIEKTPOXUMHUYECKUX
CUCTEM.



2. Koppo3uss metayuioB.  Buabsl  KOPPO3MOHHBIX — pa3pyLICHHHA,  BUABI
KOPPO3UOHHBIX cpel. THIBl KOPPO3MOHHBIX MPOLECCOB. TepMOAMHAMUKA U
KAHETUKA TPOLECCOB XHMHMUYECKOH M JIIEKTPOXHMHUYECKOH KOPPO3WH.
CKOpOCTh KOPPO3MOHHOTO pa3pylicHHs W (AKTOpHI, BIUSIOLIME HA HEE.
CrnocoOBbI 3aIUTBl METAIOB OT KOPPO3UH.

III. YYHEBHO-METOJINYECKOE OBECIIEUEHUE
CAMOCTOSTEJBHOI PABOTBI OB YUAIOLIIUXCS
Y4eOHO-METOAUUYECKOE obecneyeHne CaMOCTOSITENTbHOM paboThI
o0yyaromuxcsi N0 JUCHUIUIMHE «XuMus» mpeacrapieHo B llpunoxenun 1 u
BKJTFOUYAET B ceOs:

HJ'IaH-Fpa(I)I/IK BBIIIOJIHCHUS CAMOCTOSTEIbHOM pa6OTBI o JUCHUILINHC, B TOM
YHCJIC IPUMCPHBIC HOPMbBI BPCMCHH Ha BLIIIOJIHCHHUC 110 KAXKAOMY 3a1aHUTO,

XapaKTePUCTHKA 3aJaHUIA Ui CaMOCTOSTENIBHON padoThl O0y4arommxcs 1
METOJMYECKUE PEKOMEHAALNHI IO UX BBITTOJIHEHUIO,

TpeOOBaHUST K  MPEACTABICHUID W
CaMOCTOSITENIbHOM paboTHI;

O(QOPMIICHHIO  PE3YJILTATOB

KPUTEPUH OLICHKH BBIITOJIHEHUSI CAMOCTOSITEIbHONU pabOTHI.

IV. KOHTPO.JIb JOCTHKEHHUS HEJENH KYPCA

Koab! u 3Tanbl
KoHTpompy (l)OpMHpOBaHP}'H OueHovHbIE CpencTBA
Ne KOMIIeTeHIHiT
eMble MOYJIH
n/n NMPOMEXKYTO4
AUCUHILTHHBI .
TeKYII[HIl KOHTPOJIb Hast
arrecranus
3K3. BOMPOCHI
3HAET: cobecenoanue (YO-1); Nel,2, 3,4,
tect (ITP-1) 5.6,7.8,9,
10, 11, 12,
C 13,14
1 TpOCHHE OIIK-2 KOHCIIEKT
BeIIECTBA yMmeer: (TIP-7); TUTIOBBIE
3aTaHUS
Pa3HOYPOBHEBbIE 3ANAMN M 3AMAHAS | (o1 h 3 4
(TIP-11) ST
BJIAJIEET: naboparopHasi padora
(TTP-6)
sHACT cobecenoBanue (YO-1); 3K3. BOIPOCHI
Ve o TECT Ne 15, 16, 17,
2 xumudeckom | OIMK-2 (IIP-1) 18, 19, 20, 21
mpomecee TECT TUTIOBBIE
yMmeeT: (ITP-1); 3a/1aHUs
Pa3HOYPOBHEBBIE 3a1a4N U 3a1aHUsI Ne 6,7
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V. METOANYECKUE YKA3AHUS 110 OCBOEHUIO
JUCIIUIIJINHBI
OCHOBHOW BHJ JEATEIBHOCTH CTYACHTOB — CaMOCTOSATENBbHAs padoTa Hax
yueOHbIM MaTtepuasioM. OHa craraercst M3 CIEAYHIOLMX 3JIEMEHTOB. M3YUYCHHE
Marepuana no y4eOHMKaM M Y4eOHBIM MOCOOMSIM, BBIMOJIHEHHE JTAOOPATOPHOIO
NPAKTUKYMAQ;, BBIIIOJIHEHUE WHAWBHIYAJBHBIX 3aJaHUii; claya SK3aMeHa M0 BCEMY

1. M3yuarb Kypc XHMHUM PEKOMEHIYETCS MO TeMaM, MPeABAPUTEIBHO
O3HAKOMUBIIIKCH C COJACPKAHUEM KAKIIOW M3 HUX MO MPorpamme (pacroyioKeHue
Marepuaia Kypca B NpOorpaMMe HE BCErJa COBMAJAET C PACMOJIOKEHHEM €ro B
y4EeOHUKE).

JleKUMOHHBIE 3aHATUS TPEIHA3HAYCHBI I OOCY>KICHUsT HauOoJee BAKHBIX
TEM, BBI3BIBAIOLIMX 3aTPYJHEHUS MPH CAMOCTOSITEIbBHOM HM3YYEHUM Y4e€OHOTrO
marepuana. OHM TOMOTalOT HAMETUTh IUIAH CaAMOCTOSITENIBHOTO M3YYCHUs
JUCIUIUTMHBI, ONPEACTSIOT TEMbI, HA KOTOPbICE HEOOXOAUMO 00paTUTh 0C000€
BHUMaHue. [lpopaboTky nekumii, O€3yCIOBHO, HEOOXOAMMO COBMEIIATH C
WU3YUYCHUEM TEOPETHYECKOr0 Marepuana Mmo y4eOHMKaM W y4eOHBIM TOCOOHSM.
YroOBl Nydllle 3aMOMHUTh U YCBOMTH M3y4acMblii MaTepuall, CICIyeT COCTaBIIATh
KPaTKWi KOHCHEKT, COoAepKauii (POpMYyJIMPOBKM 3aKOHOB W OCHOBHBIX MOHSATHI
XUMHH, 3HAYEHUS HOBBIX HE3HAKOMBIX TEPMUHOB W Ha3BaHWH, (POpPMYIBl U
YPaBHEHHUS PEAKLMA, MAaTEMAaTHYECKAE 3aBUCUMOCTA M WX BBIBOABI M T.A. Ecim
€CTh BO3MOXKHOCTb CHUCTEMATH3UPOBATH MATEPUAN, COCTABLTE I'PAPHUKH, CXEMBI,
Tabmuibl. OHU 3HAYUTENLHO OOJIErYaroT 3alOMUHAHWUE M YMEHBIIAKOT O0BEM
KOHCIEKTUPYeEMOro marepuaia. KpaTkuii KOHCHEKT Kypca OyAeT MOJIE3€H MpU
NOBTOPEHUH MaTEpHasa B MEPUOJ NOATOTOBKU K SK3aMEHY.

2. llepen NpakTUYECKUM 3aHATHEM CJIECAYET W3YUYUTh KOHCHEKT JEKIUU U
PEKOMEHIOBAaHHYIO MPENOJABATEEM JIMTEPATypy, oOOpamas BHAMAHUE Ha
NPAKTUYECKOE MPUMEHEHUE TEOPUM M Ha METOAMKY PEIICHUS TUIOBBIX
o0yvaromux 3a1a4 Mo COOTBETCTBYIOLIMM pa3zieyiaM M3ydaeMoil TemMbl. Perienne
3a1a4 — Jy4duii cnoco0 MPOYHOrO YCBOCHHSI M 3aKPEIUICHUS TEOPETHYECKOTO
Mmatepuaia. Ha NpakTH4ecKOM 3aHSATHM T[J1aBHOE — YSCHUTHb CBSI3b PEIIAEMbBIX
3a/1a4 ¢ TEOPETUUECKUMU TOJ0XKECHUsMU. [Ipu pelieHun npeasoXKeHHol 3anadu
HY>KHO CTPEMUTBCS HE TOJIBKO MOJIYUYUTh TPABUIBHBIM OTBET, HO U YCBOUTH OOLIHIA
METOJ pelieHus MoJoOHBIX 3adau. J[is BeAeHUs 3anmuceid Ha MPAKTHYECKUX
3aHATUSX OOBIYHO 3aBOJAAT OTACIIbHYIO TETPAb.

[Ipy BBITONIHEHUM WHIAMBULYAIBHBIX 33QaHWN, PELICHUE 3a1a4 W OTBETHI HA
TEOPETUUYECKUE BOMPOCHI JTOJDKHBI OBITH KOPOTKO, HO YETKO OOOCHOBAHBI, 3a
UCKJIIOYCHHEM Te€X CJIy4aeB, KOrJa IO CaMOMy CYLIECTBY BOIIpOca Takas
MOTHBHPOBKa HE TpeOyeTcs, HAMpUMEP, KOT/AA HY>KHO COCTABHUTH 3JIEKTPOHHYIO
(dopmyJsy, HANUCATh YPABHEHUE PEAKLIUH U T.11.
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[Tpu BBHIMOJHEHNH MUCBMEHHBIX PA0OOT HEOOXOAUMO COOJIFOIATH CIIEIYIOIINAE
npaBuia;

- paboTy cneayeT BBINOJHATH AKKyPAaTHO, OCTABJsAs MO Ul 3aMeYaHui
PELICH3EHTA,

- YCIIOBMS 33]]a4 CBOETO BAPUAHTA MEPENUCHIBATH MOJHOCTHIO;

- NPUA PEHICHHM HJs BCEX NOJYYEHHBIX YHMCIIOBBIX 3HAUEHWH JOHKHA OBITh
NPHUBEICHA UX PA3MEPHOCTE;

- MOAPOOHO M3JIOKHUTH X0 PEIEHUS C MATEMATHYECKUMH MPEOOPA3OBAHUIMH,

- ACTIOJIb3YEMBIE (POPMYJIBI AOIKHBI COMTPOBOKAATHCS OSICHEHUSIMU.

Ecimm pabota He 3auTeHa, €€ HAAO BBINOJHUTH MMOBTOPHO C Y4YETOM
3aMEuYaHuil mpenojaBareniss W MPEACTABHTH BMECTE C NPEAbIAyLICH padoToiA;
WCIPABJICHUS. CIEAYET BBIMOJHATH B KOHIC PA0OTHI, & HE B PELEH3MPOBAHHOM
TEKCTE.

WupuBuayanbHbE  JOMAIIHAC 3adaHusi, OQOpPMIECHHBIE Oe€3 COOMOaCHUS
YKA3aHHBIX MPABUII, 4 TaKKe pabOThI, BBIMOJHEHHBIE HE M0 CBOEMY BapUAHTY, HE
PELICH3UPYIOTCS M HE 3aCUUTHIBAFOTCS.

3. lenbto nmaboparopHbix paboT MO AMCUUIUIMHE SBISIETCS CO3HATEIBHOE W
riTyOOKOE YCBOCHHE BAKHEHIIMX MOJOKEHWH MPOTpaMMbl Kypca OOLIECH XHMHH,
npUOOPETEHUE HABBIKOB OOpalIcHHsl C XMMHYECKON NOCYAOH, pearcHTamu W
OPOBCACHHUS OMPEACTICHHBIX XWMWYECKUX HCCIEAOBAHUN MpPU COONMIOACHUN
TpeOOBaHMIl TEXHUKKM OE€30MACHOCTH, BBITIOJHEHHS PACUETOB MO MPHUBEACHHBIM B
METOJMYECKOM YKA3aHWHM YPAaBHEHWSM M HANMHWCAHWUS YPABHCHHUNA XUMUYECKHX
peaKLuii.

[lepen BbIMONHEHHEM TA0OPATOPHBIX PabOT HEOOXOAUMO MPONUTH MHCTPYKTAXK
N0 TEXHUKE OE30MACHOCTH M PACIUCAThCS B COOTBETCTBYIOLIEM >KypHAJIE. TOJIBKO
NOCNIE 3TOr0 3HAKOMMUTCS C MOPSAKOM BBIIIOJIHEHUST JIAOOPATOPHON pPadoTHI,
TOTOBUTCS K TMPOBEACHHUIO OKCIEPUMEHTA. B X0ae BBINOJHEHUS pabOThI
BHUMATEJIBHO HAONIOIATh 3a U3MEHEHUSMHU B CUCTEME, TPOBOJANTH U3MEPEHUS, U
3anucbiBaTh HaOmoAcHus. Ecim TpeOyercs, 3anmuchiBaTh YPABHEHHS PEaKLuid,
aenate pacueTel. [lo pe3yabraraMm 3KcrnepuMeHTa JAenaTh BbiBOAbL. [locne
BBITIOJTHEHHSI 1a00PaTOpHOH pabOoThl CTYACHT OQOPMIIIET OTYET, OTAAET OTYET MO
nJadbopaTopHoii paboTe Ha MNPOBEPKY mpenojaaBareto. OTYET BBINOJHICTCS
OTZIEIBHO MO KaXAoW jlaboparopHoii padote. B oTdere, Kak MpaBWiIO, JOJKHBI
OBITh CJICAYIOIIUE PA3EIbI:

1. Llenb BBINOJTHEHUS PAOOTHI.

2. Kparkas TeopeTudeckas 4acTh.

3. DKCIEpUMEHTAIbHAS YaCTh.

4. HeoOxoauMble pacuéThl, ypaBHEHUS PEAKIIMIA.

5. BeiBOIBL

4. Ecnu y CTyJeHTa BO3HUKAKOT 3aTPYAHCHHS NMPU HM3YYEHUM Kypca CIEAyeT
oOpalaTeCs 3a KOHCYJIbTAMEH K BEAYIIEMY MPENOIABATENIO.
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5. K cpmaye »5k3ameHa JOMYCKAKOTCA CTYACHTHI, KOTOPBIE BBIMOJHUAIIA
CaMOCTOSITENIbHYO paboTy MO OCHOBHBIM pa3zlienaM Kypca, BBIIOJHWIN U
3AUTUINA OTYETH IO Ta0OPATOPHOMY MPAKTUKYMY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIIUTIJINHBI

1. Cnenuanu3upoBaHHbIC JA0OPATOPUU MO XWMHH, OCHAIICHHBIE CHCTEMOW
BEHTUJISILIAM, JTAOOPATOPHOM MEOENBIO H MPUOOPAMH.

2. Habopel MarepuaqoB W PEAKTMBOB HEOOXOAMMBIX JUIS BBINOJHEHUS
Ja00paToOpHBIX padoT.

3. JlaboparopHasi mocyja Uis MPOBENCHWS OMNBITOB. PAa3JIMUHbIC MPOOWPKH,
KOJIOBI, MUNETKHA aHATUTHYCCKUE, OFOPETKH U T. 1.
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Ilnan-rpaduk BHINOJTHEHHS CAMOCTOSTE/ILHOW Pa0oThI 0 JUCHUIIMHE

«XHMHSD
IIpumepHbIe
Nen/m | Jara/cpoxku HOPMBI ®opmbl
Bua camocTosiTe1bHOM PadoThI
BbINOJIHEHHS BpeMeHH Ha KOHTPOJIA
BbINOJIHEHHE
YcTHBIN onpoc
HuauBuayanbHOE [OMaIHEE (YO-1)
1 2-3 Hemenn 3amanue no teMe K OCHOBHBIE 1 1ac. ’
TOHATHS U 3aKOHBI XUMUI fMCbMEHHA
padora (ITP-11)
2 CocrapjieHHe KOHCIIEKTA O TEME Koncmekr
3-4 Hepes 2 Jac.
«XuMHuecKas CBsI3b» (I1P-7)
CocraBnenue TaOIULIBI
3 5-6 Hemest «OCHOBHBIE KJIACCHI XUMHYECKUX 1,5 gac. Tabauna
COeTUHEHMID
HWnnusBuayanpHOE [OMAIIHEE
3amanue no teMe K OCHOBHBIE
TEPMOAUHAMUYECKUE U fIMCbMEHHAA
4 7-9 Henest P 5 yac. pabota
KHHETHYECKHE 3aKOHOMEPHOCTH (IP-11)
MPOTEKAHUS XUMUYECKUX
peaKkLuin
H3yyeHne HOBOI TEMBI Kouncnekr
«KonmuratTuBHbIE CBOMCTBA T1P-7
5 10-11 Hepens 2 4ac. ( . ),
PacTBOPOB» U COCTABJICHHE YCTHBII OMpoC
KOHCIIEKTa (YO-1)
HWuenuBunyanpHOE TOMAIITHEE fIMCbMEHHAA
6 12-14 nenens AMBHAY A 1,5 4gac. pabota
3agaHue o reme «PacTBopbn»
(ITP-11)
Tect (ITP-1)
HnauBuayanbHOE [OMaIHEE T
3aJlaHue MO TEME
7 15-16 Hepens A 2 4ac. MHUCbMEHHAs
«BBICOKOMONIEKYISIPHBIE
COETMHEHH pabora
g (TIP-11)
WUnauBunyaspHOE TOMAIITHEES CobecenoBanne
3aaHue 10 TeMe YO-1) unu
8 | 16-17 nenems A 3 uac. (VO-1)
«INEKTPOXUMHUECKHUE MUCbMEHHAS
IIPOLIECCHD» padora (I1P-11)
9 yac. YCTHBII ONpocC
(1 akan. yac Ha (YO-1),
[loaroroBka K MpakTUYECKUM
9 1-18 Hepens OJIHO MHUCbMEHHAas
3AHATHIM
MPaKTHYECKOe pabora
3aHITHE) (ITP-11)
18 gac. YCTHBII ONpPOC
. 2 aKaj. Jac Ha YO-1
[MoaroToBka k 1a0OpaTOPHOMA ( ( )
10 1-18 Hepens aGoTe KXY OTYET I10
P naboparopHyro | nabopaTopHOH
paboty) pabote (ITP-6)
11 CeCcCHs IlogroroBka k crmade sK3aMeHa 45 ygac. MMIChMEHHAs
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1. CocTaBUTh CXEMBI JBYX TAJIbBAHMYECKUX DJIEMEHTOB, B OJIHOM M3 KOTOPbIX
AHOJIOM CJIY>KUJ1 OBl JKEJE3HBIA JJICKTPOJ, a B JAPYrOM DJIEMEHTE OH SIBJISIETCS
karogoM. Beruncmute 3JIC 3THX 3IEMEHTOB NPH KOHUEHTPALUSAX KaTOJHBIX
anekTpoauToB 0,1 MoJib/J1, a aHOAHBIX AeKTPoauTOB 0,001 MOJIB/II.

2. Ilpm o>mekTponuse BOAHOTO pacTBOpa cCyibpara Kaaus Ha Karole
BBIJIEAIOCH 224 11 Ta3a. Paccunrtarh BpeMsl 3JE€KTPOJIM3a, €CJUM CHJla TOKa Oblia
paBHa 5 A. [IpuBecTH MOJNIHYIO CXEMY JIEKTPOIM3a. Paccuurars Maccy BELIECTBA,
BBIJICJIMBILIETOCS HA AHOJE.

3. IlpuBecTd CXEMBbl TaJbBAHUYECKUX JJIEMEHTOB, BO3HUKAIOIIUX TPU
HApPYLIEHUH LEJOCTHOCTH JKEIE3HOTO U3ENHsl, MOKPHITOTO HUKEIEM, PE3YJIbTaToOM
paboTBl KOTOPBIX SIBISETCS MPOLECC KOPPO3HMH: a) BO BJIIAXKHOM BO3ayXe, O) B
Kkucioi cpene. [lpuBectu ypaBHEHMS MPOLIECCOB M YKA3aTh MPOIYKTHl KOPPO3UH.

e «BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS
1. TlpuBenure CXEMbl PEAKUMH TMOJYYEHUS BO3MOKHBIX  TOJIMMEPOB,
UCIIONIb3yst MOHOMep 1 u  MoHOMep 2. VYK@KUTE THUN PEaKUUU
(MONMMKOHEHCALMS, TOJIMMEPU3ALUs, COMOJIMMEPHU3ALMS ).

CH2: CH
Oyranuen-1,3
Cl
N-XJIOPCTUPOIT

2. JlaiiTe knaccu(pUKamoo NEPEYUCICHHBIX HUKE COCIMHECHUNA N0 Pa3IMYHBIM
MPU3HAKAM (CTPOEHHUE YIJIEPOJHOM 1EMH, CTENECHb HACKIIIEHHOCTH, HAJIMYNE
(OYHKIMOHANBHBIX Tpynn W T.4.). Ha3zoBuTe 0JHO W3 MNEPEUMCICHHBIX
COCIMHEHUI U OXapPaKTEPU3YUTE €r0 CBOMCTBA.

3.Ilepen OpaKTUYECKUM 3aHATHEM CJIEAYET M3YUUTh KOHCHEKT JEKIUU WU
PEKOMEH/IOBAHHYIO ~MPENoJaBaTesieM JIuTepaTypy, oOpamias BHUMaHHE Ha
NPAKTUYECKOE MPUMEHEHUE TEOPUM M Ha METOAMKY PEIICHUS TUIOBBIX
00yy4arolux 3a/1a4 Mo COOTBETCTBYIOLIUM Pa3JeiiaM U3yuyaeMOi TEMBI.

[Ipy BBITONIHEHUM WHIAMBULYAIBHBIX 33aHWN, PELICHUE 3a1a4 U OTBETHl HA
TEOPETUUYECKUE BOMPOCHL JOJDKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAHBI, 3a
UCKJIIOYCHHEM Te€X CJIy4aeB, KOrJa IO CaMOMy CYLIECTBY BOIIpOca Takas
MOTHBHPOBKa HE TpeOyeTcs, HAMPUMEP, KOT/AA HY>KHO COCTABHUTH 3JIEKTPOHHYIO
(dopmyJsy, HANUCATh YPABHEHUE PEAKIIUU U T.11.

4. Tlepen BbHINOJHEHHWEM JAOOPATOPHBIX PpabOT HEOOXOAMMO MPOUTH
WHCTPYKTOK MO TEXHUKE O€30MacHOCTH M PaClucaThCcs B COOTBETCTBYIOIIEM
)KypHajie. TOJIBKO TMOCJIE€ JTOr0 3HAKOMHUTCS € TOPSJAKOM  BBIMOJHEHUS
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naboparopHoil paboOThHI, TOTOBUTCS K NPOBEACHHIO 3KcnepuMeHTa. B xoxe
BBIMOJIHEHUST pabOThl BHUMATEIbHO HAOMIOJaTh 3a WM3MEHEHUSIMHU B CHCTEME,
OPOBOJIUTH U3MEPEHUS, M 3aUCHIBAaTh HaOMoAeHUs. Eciin TpeOyeTcs, 3anuchiBaTh
ypaBHEHHUs peakuuii, nenarb pacyerbl. [lo pe3ynabTaraMm SKCIEpUMEHTA ENaTh
BbIBOJIbL. [locie BbimoHEeHUs 1a00opaTOpHOi paboThl CTYAEHT O(GOPMIISET OTUET,
OTJAET OTYET MO JIAdOpaTopHOM paboTe Ha MPOBEPKY mpenoaaBareiro. OTder
BBIMIOJIHAETCS OTHEABHO MO KaxaoW JjabopaTtopHod pabote. B ortuere, Kak
PABHJIIO, JTOJKHBI OBIThH CIICAYIOIIUE PA3ACIBL

1. Ilenb BhiMoSHEHMS PAOOTHI.

2. Kparkas TeopeTudeckas 4acTh.

3. DKCIEpUMEHTAIbHAS YaCTh.

4. HeoOxoaumble pacuéThl, ypaBHEHHUS PEAKIIMIA.

5. BeBOJIBL.

TpeOoBaHus K NpeACTABJICHUIO U 0()OPMJICHUIO PE3YJIbTATOB
CaMOCTOSITeJIbHOI padoThI

[1py BBIMOJHEHUH TUCBMEHHBIX PA0OT HEOOXOAUMO COONIOAATH CIEAYOIIUE
npaBuia;

- paboTy chedayeT BBHIMOJHATH AKKYpaTHO, OCTaBjsis MO Ui 3aMeuyaHuid
PELICH3EHTA,

- YCIIOBMS 33]]a4 CBOETO BAPUAHTA MEPENUCHIBATH MOJHOCTHIO;

- MpPU PEUICHUW [UIs BCEX TNOJYYCHHBIX YHMCIOBBIX 3HAYEHUH MOJHKHA OBITh
NPUBECHA UX PA3MEPHOCTH;

- MOJIPOOHO M3JIOKUTH XOJI PEUICHHUS C MATEMATUUECKUMU NMPE0OPa30BAHUSIMU;

- UCNOJB3YEMBbIE (POPMYJIbI JOTKHBI COMPOBOXKIATHCS MOSICHEHUSIMH.

Ecimm pabota He 3auTeHa, €€ HAAO BBINOJHUTH MMOBTOPHO C Y4YETOM
3aMeUyaHui TpenojaBaTesis W MPEICTaBUThL BMECTE C Mpeablayileit padoToii;
UCTIPABJICHUS CJIEAYET BBIMOJIHATH B KOHIIE pabOThl, & HE B PELICH3UPOBAHHOM
TEKCTE.

WHnuBuyanbHbie JOMallHUE 3adaHusi, O(QOpMIICHHBIE ©O€3 COOIOICHUS
yKa3aHHBIX MPABWJI, a TAKXKe padOThl, BBHIMIOJHEHHBIE HE MO CBOEMY BapUaHTy, HE
PELICH3UPYIOTCS M HE 3aCUUTHIBAKOTCS.

KpurepusiMu OuLEeHKH pe3y/jbTaTOB CAMOCTOAITEIbHOI PaloThl CTyACHTA
SIBJISIFOTCSI:

— YPOBEHBb OCBOEHUS CTYACHTOM YYeOHOIO MaTepuana,

— YMEHUS CTYI€HTA UCIIOb30BATh TEOPETUUECKUE 3HAHUS MPH BBHITIOJTHEHUU
MPAaKTUYECKUX 33124,

— 000CHOBAHHOCTb U YETKOCTb U3JI0KECHUS OTBETA,;

— 0()OpMIICHHE MaTeprasa B COOTBETCTBHU ¢ TPEOOBAHHUSIMH.
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Hacoopr
(poHa OLIEHOYHBIX CPeICTB
N0 JUCUHUILTHHE « XUMUSD

Koa n
(popmyupoBka
KOMIICTEHIIHH

Jranbl (OPMHUPOBAHNUS KOMIICTECHIIHA

OIIK-2 criocobHOCTH
pelIaTh CTaHIapTHbIE
3amauu
npo¢heCCUOHATTbHON
IeATeIbHOCTH Ha
OCHOBE
UH(POPMALIMOHHON U
oubmorpaduyueckoit
KYJBTYPBI C
NpUMEHEHHEM
UH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX

TEXHOJIOTUH U C y4€TOM
OCHOBHBIX TPeOOBaHHI

- mpaBuia paboThI C IUTEPATYPHBIMU HCTOYHUKAMH;

- TpeboBaHHMA K TMPOBEIACHUIO J1a0OPATOPHOrO
SKCIEPUMEHTa U TMpaBmwia Oe30macHoi paboThl B
3maer XUMHUYECKHUX JJADOPaTOpHsX;

- CHOCOOBI PEeLIeHUs] CTAHAAPTHBIX XUMHUYECKHUX 33134

B IpOoeCCHOHATIBHON 1eSITEIbHOCTH

- HaXOOUTh HWCTOYHMKH WHGOPMALMH, TPOSBIS
UHPOPMALMOHHYIO U OHOMHOrpaguUIEcKyIO KyJIbTypy;
- mpoBOOUTH JIAOOPATOPHBIH  SKCIIEPUMEHT 10
VYMeer | IPENSIOKEHHBIM METOAMKAM U J1eJaTh HeoOXOIUMbIe
pacyeTsbl U BBIYUCIICHUS,

- COCTaBJISITh OTYET MO MPOBEACHHBIM UCCIIEIOBAHISIM
U J1eaTh HeOOXOUMbIE BBIBOIbI

UH(POPMALIMOHHON
6e30MaCHOCTH - HaBbIKAMU pEIIEHUS CTAHAAPTHBIX XUMHUECKUX
BrageeT | 555134 B npodeccnoHatbHOI NeSTEIbHOCTH Ha OCHOBE
UH(POPMALMOHHOH 1 Oubnnorpaduueckoil KyJabTypbl
Koab! u 3Tanbl
OPMHPOBAHUSA OueHouHbIe cpeacTBa
Konrpoaupy (bopmup . p
Ne KOMIIeTeHIHi
eMble MOAYJIH
n/n NMPOMEXKYTO4
AUCUHILTHHBI .

TeKYIIHIl KOHTPOJIb HaA
aTTecTanus
9K3. BOMPOCHI
Nel,2 3 4

3HAeT: cobecenoanue (YO-1); Py
tect (ITP-1) 36,7,8,9,
10, 11, 12,
c 13,14
1 e OIIK-2 KOHCIIeKT THUIIOBBIE
BelecTsa yMmeeT: (TTP-7),
3aMaHus
PA3HOYPOBHEBbIE 3AMAUH M 3ANAHUA | (1 5 4
(TIP-11) ST
BJIAJIEET: naboparopHasi padora
(TTP-6)
2 Ydenne o OIIK-2 | 3Haer cobecenopanue (YO-1); 5K3. BOIPOCHI
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XUMUYECKOM TECT No 15, 16, 17,
nporecce (ITP-1) 18, 19, 20, 21
TECT
(IIP-1); THUTIOBBIE
ymeert: 3aaHus
Pa3HOYPOBHEBBIE 3a7aud U 3aJaHMsI No 6. 7
(TIP-11) ’
BaTeeT: na6opaT(lciﬂ1)1_a6$; pabota
. 9K3. BOIPOCHI
SHAET- cobecenoanue (YO-1); Ne3, 12, 22,
(rT[%C_Tl) 23,24, 25,
26,27, 28
Xumnueckue | OIIK-2 TECT
3 . THUTIOBBIE
CHUCTEMBI yMmeerT: (I1P-1); sanaHms
Pa3HOYPOBHEBBIE 3a7au U 3aJaHHsI No 5. 6.7
(TIP-11) ST
— na6opaT(lciﬂ1)1_a6$; pabota
sHae cobecenoanue (YO-1); 3K3. BOMPOCHI
TECT Neo 28, 29, 30,
(TTP-1) 31,32, 33
DNEKTPOXUMU TECT
4 YECKHE OIIK-2 | ymeer: (ITP-1); Z?E:E;I:
CHCTEMBI Pa3HOYPOBHEBBIE 3a7au U 3aJaHHUsI No 6.8.9
(TIP-11) -
BaAneeT: na6opaT(lciﬂ1)1_a6$; pabota
cobecenosanue (YO-1);
9K3. BOIPOCHI
3HaeT: TECT No 34
(ITP-1)
DNeMEHTEI TecT TUTIOBBIE
5 | opranmueckoii | OIIK-2 ymeer: (ITP-1) 3anaHms
XHUMHUH Ne 10
TECT
BJajeeT: (TIP-1)

IlIkana oueHnBaHus YpOoBHS CPOPMHPOBAHHOCTH KOMIIETEHIUI1

Kon n
Jtansl GopMHPOBAHUSA
(¢popmysinpoBka KpHUTEepUH NMoKAa3aTeJ I
KOMIETeHHH
KOMIETEHIHH
- MpaBUIa - yMEHHe - crocoOHOCTL paboTaTh
OIIK.2 paboTsI ¢ pabotats ¢ C OTJIABJICHUEM,
5 3Haer JUTEPATYPHBIMH | Y4€OHOM, cxemaMu, TaOJIUIIAMH,
CroCcOOHOCTH o .
(moporos | ICTOYHUKAMI, METOMYECKOH, | JaHHBIMHU B y4eOHOMH U
eIaTh N . o
p BIH - TpeOoBaHuUs K CIIPaBOYHOMN CIIPaBOYHOMN
CTaHIAPTHBIE o .
YPOBCHB) IIPOBEAECHHIO JIUTEPATYPOH, JIUTEPATYPE,
3aauu
A nabopaTtopHOro - MIOHUMAaHHe - CIIOCOOHOCTH
poeCCUOHATTLHO .
SKCIepUMEHTa U | TpeOOBaHMUIA, coOr0AaTh MpaBmIa
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Ha OCHOBE MeTOIaMU CaMOCTOSITENIbHO

UHPOPMALIMOHHO | peIIeHUs BBIOMPATH CIIOCO0

uu TUIIOBBIX 3adad4, peamieHuA

oubnmuorpaduuec | - BrageHue MOCTABJICHHBIX 33144,

KOH KyJIBTypBbI CHOCOOHOCTBIO | - CIOCOOHOCTD
NPpEACTABJIATh MNPpEACTABJIATH
pe3yJIbTaThl MIOJIyYE€HHY IO
JUTEPATYPHOrO | MHPOPMALIUIO Pa3HBIMU
MOKMCKA U crocodamu;
71a00paTOPHBIX
HUCCJICIOBAHUIT,

MeToanyecKkue peKoMeHAaluy, ONpeae/sonue nNpoueaypsl OUeHHBAHUSA
pe3yabTAaTOB 0CBOCHHS AHCUHMILIHHBI

I. IIpomesxyTouHast  arrecTranmMs  CTyAeHTOB. [IpoMexyroyHas
arrecrauys CTYACHTOB MO AWCLUIJIMHE MPOBOJUTCS B COOTBETCTBHHM C
JIOKAJIbHBIMM HOPMATUBHBIMU akTamu JIBDOY u saBnsiercs 00s13aTeIbHOI.

K arrecraumu no IMCUMIUIMHE AOMYCKAXOTCS CTYACHTHI, BBIMIOJHUBIINE BCE
71a00paTOPHBIE U MPAKTUYECKHAE PAOOTHI M 3AIIMTUBIIUE OTYETHI IO HUM.

IIpumepHsbIii nepedeHs oneHoYHbIX cpeacts (OC)
1. Ox3amen — Bonpock! Kk 3K3aMeHy.

IlepeyeHb THNOBBIX IK3aMEHAIIHOHHBIX BONPOCOB

1. Ilpenmer u3ydeHus xuMud. CBsi3b ¢ APYTUMHU HayKamH. Pollb TOCTHMIKEHMIA
XUMHWH B MAIDUHOCTPOECHUHU M MALIMHOCTPOUTENBHBIX TEXHOIOTHSIX.

2. ATOMHO-MOJIEKYJIIPHOE YYECHHUE HA COBPEMEHHOM 3Tarne. KolmyecTBEHHBIE
COOTHOUIEHMSI B XMMHH. 3aKOH COXPAHCHUS MaTepuu Kak (yHIaMEHTAJIbHBINA
3aKOH €CTECTBO3HAHUS.

3. BemectBo, Kak OCHOBHAs XMMHUYecKas cuctema. Kiaccudukanms BemiecTs.
Xumuyeckas UACHTU(DUKALIHSL.

4. Metoasl aHanu3a BeuecTs. YuCToTa BemecTB. 3aKOH MOCTOSHCTBA COCTaBa.

5. CTpyKTYypHBIE YPOBHHM OPTaHU3ALNAN BEIIECTBA, UX UEPAPXHs. IMCKPETHOCTh U
HEMPEPBIBHOCTH B PUPO/IE.

6. KBaHTOBO-MeXaHUUECKas MOJENb aroMa. KoprmyCKyIspHO-BOIHOBOM Nyanu3M.
BeposaTHOCTHBIE TPECTaBICHHS B KBAHTOBOH MEXAHUKE.

7. 3anonaenue AO snexrponamu. [Ipunumn Iaymu. Ilpasuno Xynna. [IpuHomn
HAUMEHBILIEH SHEPTHH. DIEKTPOHHAS EMKOCTh SHEPIETUYECKUX YPOBHEIA.

8. llepuogmnuecknii 3akoH [I.W. MenpaeneeBa, ero (uznueckoe 0OOCHOBAHME.
[TeproanyHOCTE KaK ()yHIaMEHTAIBHOE CBOMCTBO MATEPUH.

9. KoBaieHtHas c¢Bsa3p ¢ no3unuid  meroma BC. HanpaeneHHOCTs UM
HACBIIAEMOCTh KOBAJEHTHON CBs3W. ['mOpuamsanms. ['eomMeTpus MOJEKYJ,
Hzomopdusm. [Tonmumopduszm.
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10. TlpeacraBiicHHEe O METOJE MOJICKYJApHBIX opOuTanei. [padudeckoe
U300paKCHUE MOJIEKYJISAPHBIX opOuTancid. [IpuHOMN paclenyieHus aTOMHBIX
opOuTazeil B MONEKYIspHBIE TPHA 00pazoBaHuK MosieKy. [lopsaok cBs3u.

11.  HaaMmonexkynsapHelii  ypOBEHb  OpraHu3alMd  BelIeCTBA.  TuIb
MEKMOJIEKYIIAPHBIX B3aUMOIECUCTBUN.

12. KOMIIJIEKCHBIE COCIMHEHUS. XUMHUYECKAs CBA3b B KOMIJIEKCAX.

13. YpoBeHb MakpoopM B CTPYKTYPHOW OpraHuM3alliyd BEMICCTBA. [ HIIbI
KPUCTAJUIMYECKUX PELIETOK, UX CPABHUTENIBHAS XaPAKTEPUCTUKA.

14. TloHsaTHE O 30HHOH TEOPUH KPUCTALIOB. MeETabl, MONMYIPOBOJHUKH,
OVBNEKTPUKU.  TBepaple  dnekTponuthl. Kuakue Kpuctamwibel.  JledekTel B
KpUCTasuIax.

15. Xumuyeckas TEpMOAMHAMUKA. TE€PMOIMHAMMYECKUE CHCTEMBI, MPOLECCHI,
napaMeTpel. DYHKIUU COCTOSHUS, WX (PU3NYECKUI CMBICT, Pa3MEPHOCTb M
NOPSAIOK U3MEHEHHS B XUMUYECKUX MpoLeccax U (pa3oBbIX NEPEX01aX.

16. 3akoHbl TEpPMOXUMHUM, Kak cieAactBue | Hawvanma tepMoguHamuku. HMx
MCITOJIb30BAHUE B XUMUH.

17. TepMOOMHAMUYECKUIA M CTATHUCTUYECKUA MOAXOX K TPAKTOBKE TMOHATHUS
“sHTponusa”’. BepoATHOCTh Kak aTpuOyT CIOKHBIX CHCTEM. O COOTHOLIECHUH
nopsaKka U OecropsKa B MPUPOJIE.

18.  VYcnoBuss €aMONPOM3BOJIIBHOIO — MPOTEKAHHUS XMMHMYECKUX  PEaKIUH.
H3menenne cBoOoaHOM 3Heprun [ 1OOca Kak Mepa XMMUYECKOTO CPOACTBA.

19. CkopocTh XMMHUYECKMX peakuuil. DaKkTOphl, BIMSAKOLME HA CKOPOCTH.
OCHOBHBIE 3aBUCHMOCTH, UX MATEMATHYECKOE BBIPAKCHHE

20. DOueprus akTtuBauyMu, €€ poJib. [IOHATHE AKTMBHUPOBAHHOIO KOMIUIEKCA.
DHEPreTUUECKUE TUarpamMmBbl.

21. YcimoBus XMMUYECKOrO paBHOBeCHs. KOHCTaHTa XMMUYECKOTO PABHOBECHS,
ee Gusnveckmii cMbIci. CriocOOBI CMEMICHUSI PABHOBECHSI.

22. PacrtBopel. Kiaccuukaums pactBopoB. CrnocoObl BBIPKEHHS COCTaBa
pacTBOpOB. TepMOaAMHAMUKA MPOLECCA PACTBOPEHUSI.

23. KonnuraruBHbele CBOMCTBA pPacTBOPOB. MCNONb30BaHWE KOJTUTATHUBHBIX
CBOWCTB B TEXHOJIOTHSX.

24. DnekTpoauTHYecKas auccouuanus, €€ npuudHbl. CHbHBIE W Ci1albie
BNEKTPONMUTEL.  3akoH paseeneHus OctBanmpaa. BnvsHuEe OJHOMMEHHBIX U
Pa3HOMMEHHBIX MOHOB HA CTENEHb IMCCOLUALNY.

25. DNEKTPOIUTHYECKas aucconuanus BOAbL. MOHHOE NPOU3BEACHHUE BOJBI.
Bonopoauslii mokaszarens cpeasl pH. MU3mepenue pH.

26. TI'mppomus. CrenmeHb W KOHCTaHTa TuApoiusa. [lomaBneHue u yCwieHUE
TUAPOJIA3A.

27. llomatme o0  gucnepcHelx — cuctemax.  Kommowabl,  (pakTopsl,
CTAOMNM3UPYIOLIME  KOJUIOWAHBIE  cucTeMbl. Kommouwasl B mpupoae W
TEXHOJIOTHYECKUX CUCTEMAX.

28. OKHCIUTEITEHO-BOCCTAHOBUTENBHBIE MPOLECCH. Bomopoanas mikana
noTeHUMaIoB.  OnpenesieHne  HampaBlICHUs  NPOTEKAHUS  OKHMCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX ITPOLECCOB.
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MHWHHCTEPCTBO OBPA3OBAHMSA U HAVKH POCCUUCKOM
OEJIEPATIMA
denepanbHOE rOCYJaPCTBEHHOE ABTOHOMHOE 00pa30BaATEILHOE YUPEIKICHUE
BBICHIETO 00pa30BaHUS
«/lanbHeBoCTOUHDBII (peaepaibHbI YHUBEPCHUTET)

[MIkona WHKEHEPHAS
OIT 15.03.04 ABromaru3anus TEXHOJOTHYCCKUX TPOLIECCOB U TPOU3BOJICTB
JlmcumiuimHaa XHAMUS
dopma 00yueHHs:  O4Hasd
CemecTp ____OCeHHMI 2015 - 2016 y4yeOHOro roaa
Peanuzyromnas kadenpa  oOlie, HEOPraHUYECKON U 3JIEMEHTOOPTraHNYECKOM
XUMUU

DK3aMeHANHOHHLII OnyeT Ne 1

1. Xumuueckoe paBHOBecue. DaKTOPbI, BIUSIOUIME HA CABUT XUMHUYECKOTO
paBHOBecus. TepmoanHaMuueckoe obocHoBanue npuHmna Jle-Illarense.

2. Bonnwiii pactBop (pocopHoil kucnoTel ¢ maccoBod mosei 30 % wmmeer
miotHocTh 1,18 r/cm®. Paccuuraiite: a) MOJIPHYH KOHLEHTPALMIO, 0)
MOJISUTBHYHO KOHIEHTPAILMIO, B) MOJIIPHYI0 KOHUEHTPALMIO SKBUBAJICHTA
(bhochOpHOIT KUCTOTHI.

3. Onpenenurte, B Kakoil cpele altoMUHUI Hanboliee KOPPO3MOHHO OMNACEH.
OtBer  00OCHYHTE  COOTBETCTBYIOIIMMM  pacuetamu.  PazOepute
KOPPO3UOHHBIE MPOLECCHI, UAYIIME TPU KOHTAKTE PE3UCTOPOB M3 HUKENS U

anmromuHus npu pH = 8.
3aB. kadenpoii

MHWHHCTEPCTBO OBPA3OBAHMSA U HAVKH POCCUUCKOM
OEJIEPAIIN
denepabHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 00Pa30BaTENBHOE YUPEKIACHHUE
BBICIIETO 00pA30BaHUS
«/lanbHeBoCTOUHBII (peaepabHbIN YHHBEPCUTET

[MIkoyia _MHKEHEPHAS
OIT 15.03.04 AproMaTu3anus TEXHOJOTMYECKUX MPOUECCOB U MPOU3BOJICTB
JlucumrimHa XHAMUS
dopma oOydyeHHs]  QuHas
CemMecTp ___ OCCHHMIA 2015 - 2016 yueOHoOTO roaa
Peanmuzyroias kadenpa oOliiel, HEOPraHUYECKON U JIEMEHTOOPTraHNYECKOM
XUMUU

DK3aMeHANHOHHLII OnyeT Ne 2

1. OCHOBHBIC TOHSTHUS M 3aKOHBI XWMHH. 3aKOH COXPAHCHHMS MACChl M
SDHEPruM, 3aKOH TMIOCTOSHCTBA COCTABA BEINECTBA, Ta30BBIC 3aKOHBI, 3aKOH

OKBHUBAJICHTOB.

2. Kakoe BCIICCTBO ABJIACTCA JIYUIONMM OCYHIUTCICM — OKCHUA Kajlbliusd WJIHU

okcun gocdopa (V)?
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a) CaO m T H,O ™= Ca(OH)z (1)» 6) P>Os m T 3 H,O T = 2H5PO, (T)?
OTBET 0O0CHOBATH TEPMOJIMHAMUYECKIUM PACUETOM.

3. Kakue conmm He moaseprarorcs ruaponusy? Pacmonokure B moOpsake
yObiBanuss pH BomHbIE PacTBOpPBI Cyib(para MEaW, CHJIMKATA HATPHs, HUTpATa
Oapusi. Hanumwre ypaBHEHUs! TUAPOIM3a B MOHHOM W MOJIEKYJISIPHOM BHJAAX MO
CTaIUSIM.

3aB. kadenpoii

KpnTepnn BBICTABJICHHSA OLCHKH CTYACHTY HA JK3aMCHC
0 ANCHUILJINHE « XHMHD)

banabl Ouenka 3x3aMeHa TpebGoBanus k c(popMUPOBAHHBIM
PeiTHHIOBOM KOMITIETEeHIHAM

OLIEHKH

100 - 86 OTJINYHO OLeHKa «OTJIMYHOY» BBICTABJISIETCS] CTYAEHTY, €CIIN

OH TIyOOKO W TNPOYHO YCBOWJI IPOrPAMMHBIH
MaTepual, MocleA0BaTeIbHO, YeTKO U JOTHUECKU
CTPOHHO €ro W3jaraer, yMeeT TECHO YBs3bIBaTb
TEOPHUIO C TMPAKTHKOH, CBOOOIHO CHpaBISIETCS C
3ajadyamMy, BONpPOCaMH W APYTMMH  BHUJIAMU
NIPUMEHEHUs 3HaHUM, IpUYeM He 3aTPYyAHSETCS C
OTBETOM  @pU  BUIOU3MEHEHMM  3aJlaHul,
UCIIOJB3YET B OTBET€ MaTepual CIpPaBOYHON
JUTEPATYPHI, TPABWILHO OOOCHOBBIBAET MPUHATOE
peleHue, BianeeT Pa3sHOCTOPOHHUMH HaBbIKAMU
U [IpUE€MaMH BBITNOJHEHUS TPAKTUUECKUX 3a7auy.

85 -76 XOPOLIO OueHka «XOpOIIO» BBICTABJSIETCS CTYACHTY, €ClU
OH TBEPAO 3HAET MaTepuas, IPaMOTHO U IO
CyLlECTBY  MW3jaraeT  €ro, He  JOMyCKas
CYLIECTBEHHBIX HETOUYHOCTEHN B OTBETE HA BOMPOC,
MIPaBUIILHO MIPUMEHSIET TEOPETUYECKUE
MOJIOKEHUST  MpPU  PEUIEHUH  MPaKTHYECKHUX
BOMPOCOB M 3ajady, BJAAEET HEOOXOIUMBIMH
HABbIKAMU U IPUEMaMH UX BBINOJIHEHUs

75 - 61 yaOBIeTBOPUTENbHO | OLleHKa «yAOBIETBOPUTENBHO»  BBICTABIAETCS
CTYAEHTy, €CIM OH WMEEeT 3HaHUs TOJbKO
OCHOBHOIO MaTepuana, HO HEe YCBOWJI €ro
JeTanel, MOMyCKaeT HETOYHOCTH, HEAOCTATOYHO

IIPaBUJIbHBIE (b opMyITHPOBKH, HapyLIeHUs]
JIOTHYECKON TIOCIe0BATeIbHOCTU B M3JIOXKEHUU
MIPOrpaMMHOI0O Marepuana, UCIIBITHIBAET
3aTPyHEHUS TPU BBINOJHEHUM MPAKTUYECKUX
pabor.

Menee 60 HeynosieTBoputenbHO | OLieHKa «HEYIOBJIETBOPUTENBHO» BBICTABISAETCS

CTYE€HTy, KOTOPBbI HE 3HAET 3HAYUTEJIbHOU
4aCcTH MPOrpaMMHOIO MaTepuaja, IOIMyCKaeT
CYLIECTBEHHBbIE  OIIMOKH,  HEYBEPEHHO, C
OOBIINMU 3aTPYAHEHUSIMU BBITIOJIHSET
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| | mpaxTudeckue paGoTi.

II. Texkywmasi arrectanus CTyAeHTOB. TeKylas arrectalys CTyIEHTOB M0
JUCLMIUIMHE  «XUMHUS»  TNPOBOAMATCS B  COOTBETCTBUM €  JIOKAJIIbHBIMU
HOpMaTUBHBIMU akTaMu [IBDY u aBiseTcs 0043aTeNbHOM.

Texkymas arrectanys MO JUCHUILUIMHE «XUMHsS» MPOBOAUTCS B (popme
KOHTPOJIBHBIX MEPOMNPHUATHI (BBIMOJIHEHUE W OTYET TO JabOpaTopHOil padore,
WHIUBUYAIbHBIE JOMAIIHUE 3aJaHUsl 1O OCHOBHBIM pa3ieiaM AWCLMILIAHSIL,
TECTUPOBAHUE, 3AIIUTA MPAKTHYECKUAX PadOT) MO OLICHUBAHUIO (PAKTUUECKHAX
PE3yAbTAaTOB O0YUYECHHS CTYICHTOB H OCYLIECTBIISICTCS BEAYIUM MPENOIaBATEIECM.

OOBbEKTaMH OLICHUBAHMSI BHICTYIIAOT:

- yueOHas IUCUUIIIMHA (AKTHBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTD BBITOJIHCHUS
Pa3IMYHBIX BHIOB 3aJaHUN, MTOCEIAEMOCTE BCEX BHJIOB 3aHATHI 10 aTTECTYEMOM
JUCLUATIIIUHE ),
- CTEIIEHb YCBOCHUS TEOPETUYECKUX 3HAHMIA,
- YPOBEHBb OBJIAJICHUS TPAKTUYECKUMHA YMEHHUSIMH U HABBIKAMH 110 BCEM
BUJIaM YueOHO paboTHl,
- pe3yJIbTaThl CAMOCTOSATENBHON PAOOTHI.
IIpumepHsbIii nepedeHs oneHoYHbIX cpeacts (OC)

[. YcTHblii onpoc

1. Cobecenopanue (YO-1) (CpeactBo KOHTPOJS, OPraHU30BAHHOE Kak
cnenuanbHas Oeceia mpenojaBareias ¢ o0y4arOmUMCs Ha TEMbI, CBS3aHHBIE C
U3y4aeMoOi JUCHUIJIMHON, M PAaCCUUTAHHOE HA BBIICHECHHE O0ObEMA 3HAHMIA,
oOy4Jaronierocs Mo OnpeaeACHHOMY pa3feiy, TeMe, npodjeMe U T.1.) - Bornpocsl
1o TeMam/paszaesiaM JUCLUUTUIIHHBL.

Bomnpocsl a1 codecenoBanust
MO JUCLUIIIMHE « XUMUSD)

Moayas 1. Ctpoenue BemecTsa

1. OCHOBHBIE TIOHATHS M 3aKOHBl XUMHU B CBETE ATOMHO-MOJIEKYJISPHOTO

YVUEHHSI.

2.OCHOBHBIE KJIACCHI XUMUYECKUX COCTMHEHUI U T€HETUYECKAs CBI3b MEXKTY

HUMM.

3. Hcropuss pa3BuTus NPEACTABICHUNA O CTPOCHUM aroma. KBaHTOBO-

MEXAHUYECKUE TPENCTABIICHUAS O CTPOCHUU aTOMA.

4. Tleppoguyeckue 3aKOHOMEPHOCTHM B CTPYKTYPE arOMOB M W3MECHECHHH
CBOMCTB aroMoOB. llepuoanyecknii 3akOH M nepuoauyeckas cucrema .M.
Menneneesa.

XapakTepuCTUKa 3JIEMEHTA TI0 €T0 MOJI0KEHUIO B IEPUOANYECKON CHUCTEME.
OCHOBHBIE YEPTHI U BUJIBI XUMAYECKON CBSI3H.

OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOHN CBS3H.

OcobenHocTy MeToa BaleHTHBIX cBs3eil (MBC) m MeTona MONEKYISAPHBIX
opoutaneii (MMO — JIKAO).

9. MeXMONEKYJIIPHBIE B3aUMOIEHCTBHS

PN W
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Moayab 2. Y4eHue 0 XMMH4ECKOM mpouecce

5. OCHOBHBIE  TEPMOJMHAMMYECKHE  (DYHKIMM  COCTOSIHMS ~ CHUCTEMBIL
0003HaueHue, PU3NIECKUI CMBICT, CIIOCOOBI pacyeTa.

6. OCHOBHBIE 3aKOHbI TEPMOJUHAMUKH: (POPMYJIMPOBKH, MATEMATUYECCKHE
BBIPOKEHUS, MPUMEHEHHUE K PA3JIMYHBIM CUCTEMAM.

7. Kputepun caMONpPOM3BOJIIBHOTO NPOTEKAHUS MPOLECCOB B  PA3TUYHBIX
CUCTEMAX.

8. Xumuueckas KHHETUKA. [IOHATHE CKOPOCTM XWMHYECKOH PEAKLIMH.
@DaKkTOphl, BIUSAKOIIME HA CKOPOCTh TOMOTE€HHBIX W TIETEPOTCHHBIX
MPOLECCOB. 3aKOH ACHCTBYIOIUX Macc, npaBuio Bant-I'odda, ypaBHEHHE
Appennyca. Karanus.

9. Xumudeckoe paBHOBecHe. KMHETHUECKOE M TEPMOAMHAMUYECKOE YCIOBHS
paBHOBecHs. BHIIbl KOHCTAaHT PABHOBECUS W B3aMMOCBS3b MEXKIY HUMH.
Tepmomunamuueckoe o0ocHoBanue npuHina Jle-1llarenbe.

Moayib 3. XUMH4ECKHE CHCTEMBI
1. Knaccugukaius pacCTBOpPOB.
2. OCHOBHBIC XapaKTCPUCTUKH U CBOMCTBA PACTBOPOB HEAJIEKTPOIUTOB.
3. OCHOBHBIE XapAaKTEPUCTUKH U CBOWCTBA PACTBOPOB HJIEKTPOJIUTOB.

Moayab 4. IJIEKTPOXUMHYECKHE CHCTEMBI
1. X¥UMUYECKUE UCTOYHUKH TOKA: rajbBAHUUYECKUE DJIEMEHTBI, AKKYMYJISITOPBI,
TOTUIMBHBIC OaTapeu.
2. Buabl KOpPO3UOHHBIX MPOLECCOB U CMOCOOBI 3AIIUTHI OT KOPPO3HH.

Moayasb S. DjeMeHTHI OPraHn4YecKoii XuMuu
1. MeTtoabl MOy4YeHUs TIOJIMMEPOB.
2. CTpoeHuE 1 CBOMCTBA MOJIMMEPOB.
3. IlpuMeHeHHE MONMMEPHBIX MATEPHUATIOB

Kpurepnun oueHku:

5 0amioB BBICTABISETCS CTYACHTY, €CIIM OH OOCTOSATENBHO, C JOCTATOYHOM
HOJIHOTOM M371aracT COOTBETCTBYIOIIYIO TEMY, NACT MPABWIBHBEIE (HOPMYJIUPOBKH,
TOYHbIC ONPEICIICHUS, TOHATUS TEPMHUHOB, MOXET OOOCHOBaTb CBOH OTBET,
NPUBECTA HEOOXOAMMBIE TPHUMEPHI, MPABHJIBHO OTBEYAET HA JOTMOJIHATEIBHBIC
BOIIPOCHI TPENOAABATEISl, WMEIOLIME IENBI0 BBIACHUTH CTENEHb I[MOHUMAaHUS
CTYJEHTOM JaHHOI'0 MaTepHuaia,

4 Oamna, ecnv OpU WBJIOKEHWUM ObUTM JONYIICHBI 1-2 HECYIIECTBEHHBIC
OMOKHA, KOTOPbIE OH WCOPABISCT TMOCJIEC 3aMEYaHWs MPENOAABATENs, JAcT
MpaBUJIbHBIC (POPMYJIMPOBKH, TOUHBIE OMPEACIICHUS, MOHATUS TEPMUHOB, MOKET
000CHOBATh CBOM OTBET, MPUBECTU HEOOXOAUMBIE MPUMEPHI;, TPABUIILHO OTBEYAET
Ha JIOMOJHUTEIbHBIE BOMPOCHI MPEMOJAABATENs, HMMCIOUIUE IEIBI0 BBISICHUTh
CTENEHb NOHUMAHUS CTYJIEHTOM JAHHOTO MaTepuala,;
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3 Oanna, eciv: IPU U3J0XKEHUH OblTa JOMYyIICHA 1 CyIIeCTBEHHAs OMOKA,;
CTYJECHT 3HACT U NOHMMAET OCHOBHBIC MOJIOKECHHUS NAHHOW TEMBI, HO JOIMYCKAET
HETOYHOCTH B (OPMYJMPOBKE TMOHATUH, W3JaracT Marepual HEA0CTATOYHO
JOTMYHO W TOCJENOBATENIbHO, 3aTPYJHSETCS TPA OTBETAX HA  BOMPOCHI
IPENOIaBaTENS;

0 Oannos, ecnu NMpH U3N0KEHUHA OB JOMYIIEHBI CYIIECTBEHHBIE OMIMOKA
(B TOM YHCIIE U MATEMATUYECKUE) WM CTYICHT IEMOHCTPUPYET MOJHOE HE3HAHUE
JAHHOTO MaTepuaa.

II. ITncbmenHsbie padoThI

1. Tect (IIP-1) (Cucrema CTaHIAPTU3UPOBAHHBIX 33JAHUI, MO3BOJISFOLIAS
aBTOMATU3UPOBATh MPOLECAYPY M3MEPEHHMs YPOBHS 3HAHWM U yMEHUH
oOyuaronierocs) - MoH TECTOBBIX 3aaHU.

2. Koncnekr (ITP-7). Ilpogykr camocTosATENBHONH PAdOTHI 00yYaromierocs,
OTPpaXKaroluii OCHOBHBIE UJICH 3aCTYIIAHHOH JICKI[UU, COOOIICHUS U T. 1.~

3. Pa3HOypOBHEBBIE  33Jaud M 33JaHUSA (ITP-11) (HactruHO
PETIAMEHTUPOBAHHOE  33JIaHME, MMCEIOIIECE  HECTAHJAPTHOE  PEUICHHE |
NO3BOJISIONICE UATHOCTUPOBATh YMEHHUS, HMHTETPUPOBATh 3HAHMS PA3TUUHBIX
oOnacteld, apryMEHTHPOBaTh COOCTBEHHYK) TOYKY 3peHusi) — Kommiuekr
Pa3HOYPOBHEBBIX 33/1a4.

4. Jlaboparopuas padora (I1P-6) (CpenctBo uisl 3akpemjcHus U
NPAKTUYECKOI0 OCBOCHHUS MarepHaa Mo ONPEISICHHOMY pasaeny) - Kommnekr
Ja00paTOPHBIX PpadOT U 3alaHUN K HAM.

TeMbl 1JI1 KOHCTIEKTHPOBAHUSA
MO JAUCLUIITIMHE « XUMUSD)
1. Xumuueckas CBA3b.
2. KonnurarusHele CBOWCTBA paCTBOPOB.
Kpurepnun oueHku:

3 Oamna BbICTABISETCS CTYIEHTY, €CAM Marepuajl HU3J0XKEH B
COOTBETCTBUM C IUIAHOM, MPOAHAIM3UPOBAH U MepepadoTaH, KPpaTKO U JOCTYIHO
U3J1I0KEH, PaboTa BHIOJHEHA B CPOK;

2 Oamui, eciu Marepuag M3JIOKEH, HO HE CUCTEMaTH3UPOBAaH WM HE
COOTBETCTBYET MJIaHy, padoTa BHINOJHEHA B CPOK;

1 OayioB, €caM MaTepuajl MPOCTO TEPENUCAH, HE TOABEPrasch aHATU3Y,
ui paboTa HE BHITIOJTHEHA B CPOK.

KommiekT pa3HOYpOBHEBBIX 32124 H 3aJaHUi
00 JUCHUIIINHE « XUMHU Y

Tema. Ctpoenne atoma u nepuoan4eckuii 3axkon /I.1. MenaeneeBa.
Bapmuanr 1
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1. CKOJIbKO AJIEKTPOHOB HAXOAMTCS Ha SP-MOJYPOBHE aTOMa 0JI0Ba B OCHOBHOM U
BO30Y>KJICHHOM COCTOSIHHSIX:

a)lus; 0)4u 3; B)2u 4, r)0m2?
2. Kakoii nonxypoBeHs — 6s win 4f u Sp wim 4d — 3anoiHseTcs paHblie:
a)b6su Sp; 0)6swu4d, B) 4f u 5p; r)4fm 4d?
3. Ckonbko cBoOOAHBIX 3d — opOuTasicii B aToMe Xpoma:
a)0; 0) 1; B) 2; r)3?

4. ATOMBI KakMX O3JeMEHTOB [V mepuoma coaepkaT HaumOOJbIIEEe YUCIO
HecnapeHHbIX d-a5ekTpoHoB: a) Cr; 6) Mn; B) Fe; ) Ni.

5. Kakue 3HaueHMsi KBAHTOBBIX 4McCeN (N, 1, my, ms) BO3MOKHBI AJiI BaJIEHTHOTO
AJIEKTPOHA aroMa Kajius:

1 1 1 1
)4, 1,-1,—= 64,11, 84,002 1501,

6. Mcxoast U3 MOJIOKEHUS DJIEMEHTA B MEPUOAUYECKON CUCTEME, OTMPENCIIUTE Y
KaKOro M3 THAPOKCHIOB 00JI€€ BhIpAXKEHBI OCHOBHBIE CBOMCTBA:

a) NaOH; 6) RbOH; B) Mg(OH),;  r)Ca(OH),

7. Hcxons W3 TMOJIOKEHUS JJIEMEHTA B MEPHOJAYECKON CHCTEME, YKAKUTE
COCIMHEHHUSI ¢ HauOOJIeE IPKO BHIPAKCHHBIMU KHCIIOTHBIMHA CBOWCTBAMM:

a) HF; 0) HCI, B) HBr; r) HJ.

8 YV Kakoro H3 yKa3aHHBIX OJJIEMEHTOB HauOoJee SpPKO  BBIPAKEHBI
BOCCTAHOBUTEJIbHBIE CBOWCTBA!

a)P; 0) As; B) Sb; r) Bi?
Bapuant 2

JlaTh XapakTepUCTUKY XUMUYECKOTro 35ieMeHTa ((hocdop) Mo CAeAYIoNIEMY IIaHy:

a) MOJIO’KEHUE AJIEMEHTA B MEPUOAMUECKON CUCTEME (MOPSIIKOBBI HOMED, EPUO,
rpymnmna, noArpynna),

0) SNIEKTPOHHAS! KOH(PUTYypaIisl aT0Ma B OCHOBHOM M BO30Y>KJIEHHBIX COCTOSTHUSX,
BO3MOKHBIC BAJIECHTHOCTH M CTEIICHU OKUCJICHUS 3JIEMEHTA B COCTMHEHUSX

B) Ha60p51 KBAHTOBBIX YHUCCII AJI BAICHTHBIX OJICKTPOHOB B OCHOBHOM COCTOSAHHH,

I') CBOICTBA MPOCTOrO BELIECTBA AJIEMEHTA,;
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1) SMIIAPUYECKUE U CTPYKTYPHBIE (POPMYJIBI OKCUOB U THIAPOKCUJOB DJIEMEHTA B
BO3MO>KHBIX BAJICHTHBIX COCTOSTHUSX,

€) KUCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCHAOB DJIEMEHTA (MPUBECTU
COOTBETCTBYIOIIME YPABHEHUS peaKiuii);

’K) WCHOJB30BAaHWUE DJIEMEHTA W €ro COCIAMHEHUM B TEXHUKE U OBITY;
OMOJIOrNYECKas poJib AIIEMEHTA.

Tema. Xumunueckas CBSI3hL

Bapmuanr 1
1. B KakoM W3 COEIMHEHUI XUMHAYECKas CBA3b HAUOO0JIEE OIS PHASL:
a) KCl, 0) BF3; B) SiFy4; r) Fy?

2. Kakoil tun ruOpuausanuy aTOMHBIX OpPOMTANICH XapakTEpeH Mjs aroMma
OepusuKs B BO30YKIEHHOM COCTOSIHUU:

a) dsp’; 6) sp’; B) Sp” ; r) sp?

3. B KakoM COEIMHEHHH IIEHTPAIbLHBIA aTOM HAXOAWTCS B COCTOSHHH SpP-
rUOpUIN3aliA BaJICHTHBIX OpOUTAJICH:

a) BeCly; 0) BF3; B) NH3; r) H,O?
Bapuant 2
1. Onpenenuth THN MEKMOJIEKYJISTPHOTO B3aUMOCHCTBHS:
a) HCl u C,HsOH; 0) CO, u H,O
2. OnpenenuTh TUI XUMAYECKOH CBSI3U M THI KPUCTAITMYECKON PELIETKH:
a) Si; 0) KCI; B) CCla.
3. OxapakTepu3ynre MOJIEKYJIBI [0 METOY BATICHTHBIX CBA3EH:

a) Bely; 0) Nas[Al(OH)e]

Tema. JjieMeHTbI XUMHYECKOii TePMOIUHAMUKH
Bapmuanr 1
1. Kakoii U3 IByX OKCHJIOB — OKCHJ KajbUus wim okcup ¢ocdopa (V) — npu
CTAHJAPTHBIX YCIOBUSX JYUIIE MOTTOMAET BOASHBIC MAPbI?
2. Tennotel pactBopenust StCly u SrCl,:6H,O cocTaBasitoT COOTBETCTBEHHO
— 4777 xJlx/mone u 31 kJDbx/mMonbs. Paccumraiite TEmnoTy ruaparanyiu
SI'Clz.

Bapuant 2
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1. HpI/I MOJIHOM CropaHuu 3TUJICHA CoHy @ t 30, @ = 2C0O, @ t 2H,0O (%)
BbIJIENUIOCH 6226 k][k Termna. Paccuuraiite 00bEM BCTYMUBIIETO B PEAKIIMIO
KHCJIOpoJa (H.Y.).

2. llpsmas wumm oOparHas peakuust OyIeT MNPOTEKarb NPH  CTaAHAAPTHBIX
ycnoBusix B cucreMe 2NO(r) + Ox(r) <> 2NOs(T). OTBET MOTMBHPYWTE,
BoruncinB AGYog IPAMOI peakiuy.

3. Jlng oOpabOTKH TBEPABIX CIUIABOB HKCIOJB3YIOT a0pPa3UBHBIC MATECpPUAIIbI,
obnanaromue 0ompuIol TBEPAOCTHIO. Kakoi M3 MpeiosKEHHBIX MaTEPUAIOB
— kopyHa Al,Os; (A H = - 1677 x/lx/monb), kapbopynn SiIC(A H = - 733
k/lx/mons), kapbum Oopa BsC (A H = - 389 x/bx/monmb) —
MPEANOUYTUTENBHEE B3ATh JJIi BBICOKOTEMIEPATYPHO 0OpabOTKM CIijiaBa,
YUMTBIBAs TEPMOJIMHAMUYECKYIO YCTOWYMBOCTh abpa3uBa?

Tema. XumMHn4yeckass KHHETHUKA U PABHOBeECHE
Bapmuanr 1
1. 3amucarb BBIPOKEHHME 3aKOHA AccTBHsA Mace s peakuuu 2NOgyt+ Clygy =
2NOCly), ykazare OOIWMA MOPSAOK PEAKUUM W NOPSAOK IO KKIOMY, U3
YUYACTBYIOIIMX B PEAKUMK, BEIECTB. Kak M3MEHUTCS CKOPOCTh PEAKLUK MTPH
VBEIUYECHHUH aBIIcHUA B 4 pas3a; noHmkeHuu Cno B 50 pas?
2. B xakoM HampaBJICHUH CMECTHUTCS PaBHOBeCHE B cucteme Ny + 3H, <=>
2NHj3, pu yenosuu, uto AHY, < 0:
a) TPH YBEJIMYEHUM KOHIICHTpAMH Ny;
0) mpu yBEIMYEHUM KOHLICHTpauuu Hy;
B) MpH MOBBILICHUU TEMIIEPATYPHIL,
r) MpH YMEHBIICHUA JABJICHUS?

3. Kak cnegyer M3MEHUTb TEMIEpaTypy, UTOOBl CKOPOCTb PEaKLUU
yBEIUUMIach B 8 paz (y =2)?

4. B cucreme 2NOr+O;2 = 2NO; () PaBHOBECHBIE KOHLICHTPALIMU BEILECTB
paBubl [NOJ=0,2 momb/am’, [02]70,3 mons/am’, [NO;]=0,4 Mmonb/am’ .
VYKakuTe NPEUMYyIIECTBEHHOE HAMPABJICHUE PEAKIIMH.

Bapuant 2

0
1. Peakuus npu 20 C 3aBepmaercs 3a 60 ¢. CKONBKO IS 3TOr0 noTpedyercs

0
Bpemenu npu 40 C, ecnm 3HEprust akTuBanuu paBHa 33,4 k/[x/Momb?

2. Peaxkuns CUHTE3A METaHOJIA IPOTEKAET 1o YPaBHEHUIO
CO+2H, <> CH;0H, AH=-110.8«/pic/ mons. Kaxk HaN0O HM3MEHUTH

TEMIIEPATYpPy, JABJICHHE M KOHLEHTPAIMIO, YTOOLI CMECTUTH PABHOBECHE B
CTOPOHY 0Opa30BaHUs METAHOIA.

3. Boruncnuts AG® mpouecca [Ni(CN) > <==>Ni*" + 4CN", eciu K;; = 1,0 »
10722 npu 20 °C. YKakuTe, Kakas peakihs MPOTEKAET CAMOIPOM3BOJILHO B
PacTBOpE.
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4. DHeprus akTUBALMM PCAKIUH PA3JIONKEHUS HEKOTOPOTO BEIIECTBA PaBHA 75
k/[x/mMonb, a oOparHod peakuuu — 265 k/[x/monb. Paccuutaiite
TEMIEPATYPHBIN KO3()PHUIMEHT CKOPOCTH MPSAMOM peakuuu B MHTEPBAJIE
60° — 80°C 1 cTaHIAPTHYIO SHTATLINIO PEAKIIMH.

Tema. OCHOBHBIE TEPMOAHMHAMHMYECKHE W KHHETHYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUS XHMHUYE€CKHX MPOLECCOB

Bapmuanr 1

JUTsl IPEUTOKEHHOM PEAKIIMKM OTBETHTE HA CIIEAYOLIME BOITPOCHI:

- DK30- WU 3HJIOTEPMUYECKON SBJSIETCS JaHHAs PEAKLUS;, ONMPEACIUTE TEMIOBOM
3¢ ekt oObpazoBanus 1 Kr 1r000ro U3 MPOIYKTOB PEAKLIUY;

- KaK MCHACTCA CTCIICHb 6ecn0p;u:[1<a B XO0A€ pCaKIH,

- BO3MOXKHA JIM JIaHHAs pEeakuusi B W30JIMPOBAHHOW CHUCTEME MPHU CTAHAAPTHBIX
YCJOBHUSX;

- BO3MOXKHA JIM J[aHHAs peakius B OTKpeITol cucteme mpu 25°C u 1000 K. TIpu
KaKOW TeMreparype BbLACTIETCS OOJbLIE SHEPTHN,

- Kakoi (pakTop (3HTPONMHHBIA WU SHTATBINUIAHBINA) CIOCOOCTBYET MPOTEKAHUIO
npouecca,;

- 3allMIOUTC BBIPAKCHUA KUHETHYECKOU U TepMOHHHaMquCKOﬁ KpaBHOBeCI/Iﬂ,
IOKAKHUTC B3aUMOCBA3b MCKAY HUMMU,

- paccumTaiiTe uMcioBoe 3HaYeHHE Kpasmoseens MU TeMOeparype 25°C u 1000 K.
[Tpm kako¥ Temrieparype MmoJIHOTa MPOTEKAHUS PEAKLIMH BBILLIE,

- VK&KHUTE ONTHMAJIbHBIC YCIIOBUS MPOTEKAHUS PEAKLIMAU, UCTIONB3Ys NMpUuHUMN Jle
[[larenbe (yclIOBUS, MNpPU KOTOPHIX PABHOBECHE CMEIIACTCS B NPSIMOM
HAMPABJICHUN ).

He 3a0yapTe ypaBHATH MPEUIOKEHHYIO PEAKLIMIO.

TiOy )y + Cog = Tiwy + CO

AHq, , KJDK/MOB  -944.8 0 0 -110,5

S%, Jhx/monsK 50 5,7 30,6 197,6
Bapuant 2
OpueHtupysch Ha ypaBHeHue peakuuu Fe,Osz ) + 3CO ) = 2Fe (o + 3CO; oy
OIPEIEIINTE:

a) MOJICKYJITPHOCTD M TTOPSIIOK PEAKITHH;
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0) KaK UI3BMEHHUTCS CKOPOCTh MPSMOM PEaKLMU MPU YBEIMYEHUH JTABJICHUS B 3

pasa,
B) SHTaNbOUI0 oOpa3oBaHus Fe,Os, €clii M3MEHEHHE SHTAIBIINM PEAKLHMU
paBHo — 284 k/[x, a osHramenuu oOpasoBaHus CO; m CO paBHBI

COOTBETCTBEHHO — 393,6 u — 110,6 x/[>x/M0OB;

I) HanpapleHWE MpoLEecca B 3aKPBITOW W OTKPBITOM cucTEMax NpU
temneparypax 25°C u 1000 K, y4uTsiBas, 4TO SHTPOIUH BEUIECTB paBHbL S’
(Fe,03) = 87,4 iw/mons'K, SY (Fe) = 27,1 Jx/mons'K, S (CO,) = 213,6
Jox/mons K, S° (CO) = 198,0 ix/monsK;

1) HANpaBJICHUE CMECIICHUS PABHOBECUS MPH TMOHWKECHHHM TEMIEPATYPHI
(aHamu3 U300apel peaKum ),

€) HeOoOXOMMMOCTh TMOBBIMICHUS WJIM TOHWKEHUS TEMIEPaTyphl  JUIs
ONTUMAIBHOTO MPOXOKICHUS MPOLECCA, YUUTHIBAS SHTAIBIHIO PEAKUUU U
3HAYEHHs KOHCTAHT cKopocTH peakuun: k= 4,04-10 > n/mons-¢ mpu 237 K, k,
=7,72-10" n/monsb-¢c npu 280 K.

Tema. PaBHOBecHsI B pacTBOpax 3J1€KTPOJUTOB

Bapmuanr 1

1. Ompenenuts MacCOBYHO JOJIFO, MOJISUIBHYK) KOHLICHTPALUIO U MOJISIPHYIO
KOHUEHTPALMIO 3KBUBAJIEHTA CyJib(para amoMuHusd, eciu B 600 M pacTBopa
HaxoauTed S r cynb(ara amoMHuHA. [[10THOCTE pacTBOpa CUMTaTh PpaBHOM 11/MIL
2. 68,4 r caxapo3el Ci13H»nOp; pactBoperno B 1000 r Boawl. Paccuwraiite: a)
JaBJICHUE Tapa, 0) OCMOTHYECKOE MABJICHUE, B) TEMIEPATypPy 3aMep3aHus, T)
TeMIeparypy KumeHus pacTBopa. [lasinedne nmapa uucroil Bogsl npu 20°C paBHO
23149 TTa. Kpuockonuueckas U 30yJTHMOCKONUYECKash TMOCTOSIHHBIE BOJABI PABHBI

ke
1,86 1 0,52 —— , COOTBETCTBCHHO.
MOJIb

Bapmuant 2

1. Jyist OUMCTKY M TMOATOTOBKM METANTMYECKON MOBEPXHOCTH MCTOIB3YIOT CIIOCO0
TpaBJieHUs — 00pabOTKa paCTBOPOM COJIA, UMEIOIIMM KUCIIYIO peakiuio cpeasl (pH
3,5). Kakyto u3 coneii — ZnCl,, NaNOs;, NaHCO3; — MOKHO HCIIONB30BaTh JIsl 3THX
LETICH.

2. Jlocrarouno nu st ounctkn 10 1 ctouHeix BoA oOT MOHOB prytd (II)
(KOHLIEHTpaIs HOHOB pTyTH paBHalO“*mosn/n) 100 M 0,1M pactBopa cynbdara
HaTpus?

3. TepMOI[I/IHaMI/I‘{eCKI/IM pacucTOM AJOKKUTC BO3MOIKHOCTH PACTBOPCHHUA OCalKa
CaC204i

a) cepuoit kucnoroi: K (CaC,O,) = 2,3-10°, K, (H,C,0,) = 3,98:10°
K(CaS0,)=2,5-10°;

6) TpunoroM B: Ky(CaCy04) =2,3-107, K, (H,C,04) = 3,98:107°,
Kieer (CaT2)=2,6-10711;
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B) CEPHOKHCILIM pacTBOpoM Ouxpomara kamms: K (CaC,O,) = 2,3-107,
Ky(CaS04)=2,5-10" E%(CO,|C,04%) = 0,49 B, E%(Cr,07%2Cr") = 1,33 B.

Tema. DiIeKTPOXHUMHYECKHE POLECCHI
Bapmuanr 1
1. B crieayrommx OKACIUTENBHO-BOCCTAHOBUTEBHBIX PEAKLIUSX:

a) YKOKUTC OKHCIIUTIC/IL W BOCCTAHOBHUTCIIDb, pacchTaﬁTe HNX MOJIAPHBIC
MAacCChl SdKBUBAJICHTOB,

0) mnoadepute KOI(PPUUHMECHTHI B YPABHEHUSAX PEAKUWiH, WCHOJIB3Ys
COOTBETCTBYIOIIME METOIBI MO00PA;

B) ONPEIEITUTE HAIPABJICHHE CAMOIIPOM3BOJILHOTO IPOTCKAHMS PEAKIIHIA:
(NH4)2C1’207 =CnO3 +N, + H,O
/n + HNOs = ZI’I(NO3)2 +N,O+ H,O

2. Hcnonb3yss METOA WOHHO-3JICKTPOHHOTO OajiaHca, COCTaBbTE MOJICKYJISIPHBIC
ypaBHeHI/IH OKUCIINTCIIEHO-BOCCTAHOBUTCIILHBIX HpOHeCCOB B HaHpaBHeHI/II/I nx
CaMOIIPOU3BOJILHOI'O IIPOTCKAHWA MJIA CICAYIOMNX COIPAKCHHBIX I1ap:
0 _ 0 —
E[AJ(OH)4]’1\A1,40H’1 =-231B E 2H,0|H,,20H™" — —0,828B
3 .Beruncianrs KOHCTaHTy paBHOBeCI/IH OKUCIIUTEIBHO-BOCCTAHOBUTEIILHOM
peakuuu:  Cu+ Fe" = Cu'l+ Fe*

Bapuant 2

1. ['anbBaHMYECKUII  DIEMEHT COCTOMT W3  METAUIMYECKOTO  LIMHKAQ,
norpyxenHoro B 0,1 M pacTBop HHTpara UMHKA, M METAUIMYECKOrO
CBMHLA, MOrpyxeHHoro B 0,02M pacTBOp HuTpara CBHHLA. BBIYUCIHTH
O J.C. o5nemeHTa, Hanmucarb YPaBHEHUE DIIEKTPOAHBIX  MPOLECCOB,
COCTaBUTH HEKTPOXUMHUYECKYIO LICTIb.

2. CocTaBbTe DOJEKTPOHHBIE YPABHEHWS TMPOLECCOB, MPOUCXOMSAINIMX HA
rpauTOBBIX SJEKTPOJAX MPH SJEKTponu3e pactBopa KBr. Kakas macca
BELICCTBA BBIACSAETCS HA KAaTOAC M AHOJE, €CIIH SJIEKTPOJIU3 MPOBOIUTH B
teueHue 1 4 35 muH npu cune Toka 15 A?

3. XKene3Hoe u3aenue NMOKPBUIM HUKENEM. Kakoe 3TO MOKPBITHE — aHOAHOE
unu karoaHoe? [louemy? COCTaBbTE SIEKTPOHHBIE YPABHEHUS AHOJHOTO U
KaTOJHOTO MPOLECCOB KOPPO3UHU ITOTO M3ACIMUS MPH HAPYIICHUH MOKPBITUS
BO BJI)KHOM BO3JyX€ M B XJIOPOBOJOPOAHOH (consiHOM) kuciote. Kakue
OPOAYKTHI KOPPO3UH 00pa3yroTCsl B IEPBOM M BO BTOPOM CIIy4Yasix?

Kpurepuu ouenku:

3 Oamia BBICTaBJISETCS CTYEHTY, €CIIM PELICHUE 3aJ]a4d BEPHOE U BBIOPaH
PALMOHANIBHBIN MyTh PEIIEHUS,

2 Oanna, €ClIA PEUICHUE 3a/1a4l BEPHOE, HO BHIOPAH HEPAIMOHAIBHBIN My Th
PELICHUS WK €CTh OJUH — JABA HEJIOYETA,;
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1 Oamn, ecnu XOA PEUICHUS 33Ja4M U OTBET BEPHBIM, HO OBUIO JOMYIICHO
HECKOJIBKO HErPyObIX OIIMOOK

0 Oannos, ecnu B padoOTE MOJyYCH HEBEPHBIA OTBET, CBA3AHHBINA ¢ TpyOOi
OLIMOKOH, WK, €CJTA B pad0TE HE MOJIYYEH OTBET.

KommuiekT 1aGopaTopHBIX 3aAaHUi
3ansTue 1. BeeneHue B mpakTUKyM No o0MEeil XumMuun
3HAKOMCTBO CTYACHTOB C MpaBHJIaMu pabOThl B XUMUYECKOW J1abopaTopuu,

MEpPAMH MPEAOCTOPOKHOCTA MPH  PpabOTe€ ¢ arpeCCUBHBIMHA  BEIECTBAMM,
CPEACTBAMHM  MPOTHBOMOXKAPHOW  O€30MacHOCTH, MpaBuiamMu  OGopMmIICHUs
naboparopHoro oryera. PaccMOTpeTh (M3MUYECKME BENMYMHBI, HAMOOJIEE YacTo
UCITOJIB3YEMBIE B KYPCE XUMUH, OCHOBHBIE KJIACCHl XUMUYECKUX COCIMHEHUM.
3ansarue 2. OnpenesicHre MOJISIPHON MAacChl SKBUBAJICHTA METAJLIA

Hcenone3yss Ta3oMETPUYECKUMI METOJ M3YYCHMsS XWMHUYECKMX PEaKUUid,
ONPEAEIUTh MOJIIPHYIO MAcCy S3KBUBAJICHTA METAIIA U YKA3aTh JAHHBIA METAILL
3ansarue 3. OnpeneneHue TemioBoro 3pHekra XuMUIECKONH peakiuu

OCBOMTHh  METOJMKY  KaJOPUMETPUYECKOTO  OINPEACIICHHUS  TEIJIOBOIO
3¢ dekTa peakun HeHTpaIU3alMKA CUITBHON KUCTIOTHI CHJIbHBIM OCHOBAHUEM.
3ansarue 4. XuMuueckas KHHETUKA

HccnenoBanue  3aBUCUMOCTA  CKOPOCTM  XMMHYECKOW  PEaKkUMM  OT
KOHUECHTPAMM  PEarnpyrolInX BEIIECTB MW  Temmeparypel. [ 'paduueckoe
MPEACTABIICHAE PE3YJIbTATOB JKCIEPUMEHTA. KCIOJIB30BAHME MMOCTPOEHHBIX
rpauyueCKuX 3aBUCUMOCTEHR /Il HAXOXKIEHUST KHHETUYECKUX MTAPaAMETPOB.
3ausrue S. pH u ruapomus conei

H3yueHne mnponecca TruAponM3a COJNEH Pa3HOro THWIA, YCTAHOBIICHUE
KOJIMYECTBEHHBIX XAPAKTEPUCTHK TMPOLECCA TUAPOJIA3A, W3YUYCHHE BIIMSHUS
Pa3IAYHBIX (PAKTOPOB HA CTENEHD TMAPOJIHA3A.
3ansTue 6. KOMIUIEKCHBIE COCAMHEHUS

[TonyyeHue KOMIIIEKCHBIX COCAWHEHUH, M3YYECHHE CTPOCHHMS M CBOWCTB
KOMIUJIEKCHBIX COCIMHEHUH.
3ansTue 7. KosmonaHeie pacTBOPEI

[TonyunuTh KOHIEHCAUMOHHBIM METOJOM P KOJUIOMAHBIX PACTBOPOB,
ONPEAEIUTh 3HAK KOJUIOUIHBIX YACTUL, IPOBECTU UX KOATYJISALMIO.
3ansTue 8. DNEKTPOXUMUYECKUE TTPOLIECCHI

[To3HAKOMUTBECSA € TPOLIECCAMM B3aMMHOIO TPEBPALICHUS XUMUYECKOH M
AICKTPUYECKON DHEPruii (Co3JaHuE MPOCTEUIIEr0 rajgbBaHUYECKOTO JJIEMEHTA,
AJIEKTPOJIA3 BOJHOTO PacTBOpa 3JEKTPOIUTA)
3ansTue 9. Kopposus meramios

H3yueHne BaKHEHIIMX MPOLIECCOB, MPOTEKAKIIUX MPH KOPPO3UU METALIIOB
(MCCNEOBAHNE OTHOCUTENIBHOM CKOPOCTH KOPPO3HMH JKEjle3a B NPHUCYTCTBUH
Pa3IMYHBIX METAJUIOB, BIUSHHAE MOHOB XJIOPA HA MPOLECC KOPPO3HUU ANKOMHUHUS,
W3YYCHHE 3AIMUTHBIX CBOWCTB METANTMUYECKUX MOKPBITUI, MHTMOMTOPHAS 3aldTa
MeTaJljIa OT KOPPO3MH B KMCIIBIX CPEIAX).
Kpurepun oueHku:
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_ 3 Oanna BhICTABIISETCS, €civ jabopaTopHas pad0oTa BBIMOJHEHA B MOJTHOM
00BbeMe, 0pOpMIIEHA COTTTACHO BCEM TPEOOBAHUSM, & CTYACHT MOXKET OTBETHTh Ha
BCE JIOTMOJHUTENbHBIC BOMPOCH, UMEET MOJHOE MPEACTABICHUE O MPOJCIaHHBIX
JICHCTBUAX

2 Oanna, ecnu naboparopHasi padoTa BBINOJHEHA, HO €CTh 3aMEUYaHus Mo
BBIMOJIHEHUIO PpabOTHl WK O(OPMIICHUIO OTYETA, UJIM €CTh OJIMH — JIBA HEI0UETA,
HErpyOble OLIMOKU B COACPKAHUU MPH OTBETE HA JTOMOJHUTENILHBIE BOTIPOCHI,

1 Gamn, ecnu maboparopHasi padoTa BHIMOJHEHA YACTUYHO, €CTh 3aMECYAHUS
no o(opMJCHHUIO OTYETa, WM CTYACHT HE MOXET JarTh OTBETHl Ha
JONOJHUTENBHBIE BOMPOCHI;

0 OamnoB, ecnum CTYIEHT HE TOTOB K JaboparopHoil paboTe W,
COOTBETCTBEHHO, HE JIOMYIICH K €€ BHIMOJHEHUIO.

TecToBBIE 3a7aHUSA

ATOMHO-MOJIEKYJIAPHOE YYEHUE
1. It ra30B HOPMATbHBIMH YCIIOBUSIMA CUATAKOTCS:
1) 101,3 klla, 273 K;
2) 1 kIla, 0° C;
3) 100 Ia, 25° C.

2. 3HaYeHUE YHUBEPCATILHON ra30BOM MOCTOSHHOW R B MEXIYyHApOAHON cUCTEME
equnun CHU paBHO:

xHC
1)8314—2k¢_,

mois - K

2) 62,36 J1- MM.pm.CH.

Mo - K

3) 0,082 1Y

mois - K

3. Kakoif u3 ra3oB 3aHMMacT HaAUOONBIIMKA OOBEM MPH OJWHAKOBBIX YCIIOBHUSIX,
€CJIM UX MacCChl PaBHBI?

DH,, M(Hy)=2 —~°—;

MOJlb

2)H,S, M (H,S)=34 —<°—;

MOJlb

3)SO, M (SOy) =64 .

MOJlb

4. Cmece, cocrosmas u3 3 Mosib O, U 7 Monb Ny, IPH HOPMAIBHBIX YCIIOBUSX
3aHUMACT OOBEM:

1) 224 7,

2)22.4 7,

3)11,2 n.
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5. UHCIIO MOJIEKYJI, COAEpKamumxcs B cmecu, coctosmeit u3 0,1 Mo xsopa u 0.9
MOJIb BOJIOPOJA PABHO

1)6,23 - 10%;

2)1,5-10%;

3)2,28 - 10%,

6. Kakune rasel ¢ yKa3aHHOI MacCOi 3aHMMArOT PaBHbIC OOBEMBI MPU OJMHAKOBBIX
YCIIOBHSX:

1)8rO,u 1rHe;

2)17r NH3; u 22 r COy;

3)22rCO,u 81 Oy;
M(O,)=32 ——; M(NH;3)= 17 ——; M(CO,) =44 ——; M(He) =4 ——.
MOJIb MOJIb MOJIb MOJIb

7. KakoBa ¢opmyna rasza, €Clim OTHOCHTENbHAS IJIOTHOCTH ra3a MO BOJOPOAY
paBHa 22

1) COy;

2) Oy

3) NH;.

8. KakoBa OTHOCHTENbHAs MOJEKYJSPHAs Macca rasa, €Clid 3TOT ra3 TsDKEJee
BO31yxa B 2,2 pa3 (M(Bo3nyxa) = 29 r/MoJib)

1) 63,8;

2)26,1;

3) 58.

9. B xakoM W3 TIPUBEJCHHBIX COCTMHEHHUN MaccoBas JO0JIsi KHCIIOPOa COCTaBIIACT
50 %?

1) SOy;

2) CO;

3) H,0..

10. B xpucramiornapare cynabdara KanbLys 4uciao aTOMOB Kuciaopoaa B 1,5 pasa
OoJbLIE YKMcaa aTOMOB BOOpoa. Popmyra KpUCTAUIOTHApaTa — ...

1) CaSO, 2H,0;

2) 2C&SO4 'HZO;

3) CaSO4 'HZO.

11. B xpucrauoruapare cynbdpara MEAWM YHACIO aTOMOB KHCIOopona B 9 pas
OoJbLIE YKMCa aTOMOB cepbl. POPMyJIa KpUCTALIOTHAPATa — . ..

1) CU.SO4 '5H20;

2) CU.SO4 'HZO;

3) CuSOy4 -2H,0.
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12. B oxucnurenbHO-BOCCTaHOBUTENBHON peakuuu 8HJ + HySOy4 () = 4J, + HoS +
4H,0O 3HaueHre MOJIIPHOM MacChl SKBUBAJICHTA CEPHOM KUCIIOTHI PABHO:

1) %98 I/MOJb;,
2) %98 I/MOJIb;,

3) % 98 r/Monb.

13. Onpenenute GakToOp IKBUBATIEHTHOCTH CePbl B OKcuae cepsl (V1)
1
1 _
)<
1
2) —:
)5
3)2.

14.]JI51s1 KaKoro BEUIECTBA YKA3aHHBIE BEJIMYHUHBI COOTBETCTBYIOT MOJISIPHON Macce
SKBUBAJICHTA:

1) 32,5 r/monsb Zn,

2) 5,6 r Oz;

3) 11,2 n/mons Ho.

15. Jlns Kakoro BEIECTBA YKa3aHHBIC 3HAYEHUS 00beMa (ITPH H.y.) COOTBETCTBYIOT
MOJIIPHOMY 00BEMY SKBUBAJIEHTA!

1) 5,6 i) | Oz;

2)22.4-10° M Hy;

3) 11,2 n HCL.

16. KakoBa monsipaas macca 3xkBuBasicHTa Al(OH),Cl B peakunm B3auMoaeHCTBUS
C SKBUMOJIEKYJISIPHBIM KOJTMYECTBOM XJIOPOBOJOPOAA

1) 96,5 r/mMmob;

2) 48,25 r/monb;

3) 32,2 r/mMmonb.

17. ITpu cunTe3e ammuaka N, + 3H, = 2NH; B peaknuro Betymmwio 15 i1 azora N;
u 45 n Bomopona H,. B pesyaprare oOpazoBanoch aMmmMHuaka;

1)30 x;

2) 15 n;

3)45 n.

18. Ilpu B3ammopeiicteuu 0,1 MoJb yriiepona ¢ KuciaopoaoMm odwsemoMm 11,2 1
(H.y.) oOpazyercs yriekucibiid raz CO; o0bemoM (C + Oy = COy):
1)2,24
2)5,6 m;
3)11,2 1.
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19. BbIUACANTE MOJISIPHYIO MACCy 3KBUBAJICHTA MBIIIBSKA U COCTABUTH (HOPMYITy
cynb(Quaa MBIIIBIKA, €CIM BEUIECTBO COACPKHUT 39 MACCOBBIX AOJCH Cepbl W
MBILIbIK. MOJIIpHas Macca SKBUBAJICHTA CEPbl paBHA 16 1/MOJIb.

1) 25 r/monb, AsySs;

2) 15 r/monb, As,Ss;

3) 75 r/monb, AsS.

20. OnpenenuTe MOJSIPHYO MAcCy SKBHBAJIECHTA METALIA, €CJIA HA PACTBOPEHUE
1,686-10 2 xr metanna norpeboBanoch 1,47-10 ~2 Kr cepHOM KUCIOTLL. MonsapHas
Macca 3KBUBAJICHTA CEPHOM KUCIIOTHI paBHa 49 r/MOJTb.

1) 56,3 r/mMmob;

2) 51,3 r/mMmodb;

3) 112,4 r/moub.

CTPOEHHUE ATOMA. IEPUO/IUYECKAA CUCTEMA

1. YkaxuTe >7IEMEHT, KOTOPOMY COOTBETCTBYET JJIEKTPOHHAs (popmyrna aroma
1s°,25*2p° 357 3p°3d"° As* 4 p°

1) Ge

2)Ca

3)Zn

2. YKaXWTe MOJHOE YKMCIO 3JIEKTPOHOB B aToOME, y KOTOPOro 3JEKTPOHHAs

BaJIEHTHAs CTPYKTypa umeeT opmyny 3d 0 4s*
1) 30
2)18
3) 20

3. Iyt atoMa ¢ MacCOBBIM YKCIIOM 36 a.€.M. U TOPSIAKOBBIM HOMEPOM 17 B
[IEPUOANYECKON CUCTEME YKAKUTE YUCII0 MPOTOHOB, HEWTPOHOB B AJIPE U YUCIIO
AJIEKTPOHOB B 3JICKTPOHHOM 000JI0YKE HEUTPATLHOTO aToMa.

1)17,19, 17

2)19,17,17

3)H17,17,17

4. 130TOIBI, KAKOTO AIEMEHTA UMEIOT B Aape 14 npoTOHOB?
1) Si
2) Ni
3)Zn

5. CKOJIbKO HECMAPEHHBIX SJICKTPOHOB MMEET arOoM MapraHia Mn B OCHOBHOM
COCTOSIHUU?
1).5
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2)7
3)2

6. ATOM, KaKOTrO 3JIEMEHTa B OCHOBHOM COCTOSIHUM COJEPXKUT TPU CBOOOAHBIX 4d
opOutanu?

1) Zr

2) Sc

3)V

7. ATOMy Kakoro JJICMCHTA, HaxOJdIICMyCsad B BBICIHICM JOHCPICTHYCCKOM

COCTOSHUH, COOTBETCTBYET 3MIeKTpoHHas konduryparms 1s”,2s%,2p°,3s',3p’ 2
1) Si

2)P

3) As

8. T'mapokcupa, kakoro sneMeHta: Na, Mg, Al daBnsercs 0Oosiee CUIBHBIM
OCHOBAHHUEM?

1) Na

2) Mg

3) Al

9. 'mapoxkcua, kakoro saementa: Al, Si, P apnisercs Oonee CUITbHON KUCTOTON?
DHP

2) Al

3)Si

10. 3HaueHus TNEPBBIX NOTCHUMATIOB MOHM3aUMU DJIEMEHTOB [  rpymmsl
NEPUOAMYECKON CHCTEMBI COOTBETCTBEHHO PaBHbI (B BobTax): Li (5,4); Cu (7,7),
Ag (9,2). YkaxuTe, y KakOro d3J€MEHTAa METAUIMYCCKUE CBOHCTBA BBIPAKCHBI
Oosee CHIBHO?

1)Li

2)Cu

3) Ag

XUMHNYECKAA CBA3b

1. CBs3b, ocymiecTrisiemas Onarogaps 00Opa30oBaHUIO OOIIMX JJICKTPOHHBIX Map,
Ha3bIBACTCS:

1) KOBaJICHTHOIA;

2) NOHHOH;

3) BOXOPOAHOM.

2.CBs13b, 00YCIIOBICHHAS SJICKTPOCTATHUECKAM MPUTSHKEHUEM UOHOB, HA3BIBACTCA:
1) noHHOH;
2) KOBaJICHTHO! MOJISPHOM;
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3) KOBJICHTHOI HETIOJISIPHOM.

3. KoBajnieHTHas OJIIpHAst CBSI3b BO3HUKACT MEXKAY aTOMaMH 3JIEMEHTOB:
1)CluH;

2)KuCl,

3) Nu H.

4. VloHHas CBsI3b BOBHUKACT MEXKIY aTOMaMH 3JIEMEHTOB:
I)NauF;

2)HuN;

3) Nau Na.

5.B O6pa30BaHI/II/I KOOpI[HHaHHOHHOP'I CBA3U MOT'YT y4aCTBOBATh.
1)BF;u F;

2) NH3 nu HzO;

3) NH3 uZ/n.

6. Kakue u3 CcBOOOJHBIX aTOMOB COBEPIICHHO JIMIIEHBI CHOCOOHOCTH K
XUMHYECKOMY B3aUMOJICHCTBHIO:

1) Ne;

2) Na;

3)H,

7. 9Hepr1/1;1 XAMHYECKOM CBSA3M HAaMOOIbIIas B!
1) HZO;

2) HZS;

3) ste.

8. Kakas 13 MOJIEKYJI SIBJISETCS HETOJISPHOM:
1) COy;
2) b0,
3) NH;

9. Kakas u3 cBs3eil xapakTepu3yeTcsi HauOOMNbIICH CTENEHBED HMOHHOCTH, €CIIH
anekrpoorpunarensHocthb 3eMeHToB Cl (3,0); K (0,91); Ge (2,0); P (2,2):

1)K-Cl,
2) Ge - (I,
3)P-CI?

10. B kakoil Mojekyje XMMUYECKas CBs3b 00Jice MpOYHas, €CJIM CTaHJapTHas
sHTanenus o6pazoBanus (AHYys, KJDK/MONB) s TaJOreHBOIOPOIOB HMEET
ciepyronme 3HaueHns: AH og(HF) = — 270,7 xJx/monb, AH%e (HCI= — 92,3
kJx/Moib; AHs(HBr)= — 36,3 kJ[k/MOJIB?

1) HF;
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2) HC,
3) HBr.

KOMIVIEKCHBIE COEIMHEHUA

1. Kakoe KOMIJIEKCHOE COCAMHEHNE OTHOCUTCS K HCIJICKTPOJIMTAM
1) [Fe(CO)s]

2) [ZI’I(NH3)4]SO4

3) Kz [ZI’I(OH)4]

2. Kakas ¢Qopma oOTBeyaeT KOMILIEKcaMm, oOpasoBaHHbiM mpu  d’sp’
ruOpUAN3aliA aTOMHBIX OPOUTANICH:

1) okTasap

2) TeTpa>ap

3) uiockuii KBaapar

3. BBIp@)KE€HHME KOHCTAHTBI HECTOWKOCTH KOMIUIEKCHOIO WOHA B COCIMHEHHH
K>[Zn(OH)4] umeet BuA:

Nz o |
Ve o T
e flon |
D o iom ]
3k lzomr ]

e Jou |

4. Kakoii KOMIIJIEKCHBII MOH SBJISIETCSI CAMBIM CJIA0BIM 3JIEKTPOJIUTOM:
1) [Cu(CN),* Kieer=1- 107

2) [Cu(NH3)4]" Kieer= 2,24 - 1078

3) [CuNH3)4 ] Kyeer=2,14 - 10715

5. B KakOM COeIMHEHUH 3apsii KOMIUIEKCOOOPa30BaTENsl MAKCUMATbHBIA:
1) [Pt(NH3)sC1]Cl 5

2) [Ni(NH3)6]SO4

3) [Pt(NH;3),Cl,]

6. Kakas koopauHanuoHHas (popmysia COOTBETCTBYET COCAUHEHUIO
NaBr - CuBrn, -H,O:

1) Na[CuBr3 'HZO]

2) Na[CuBrg] H,O
3) Cu[NaBr3 'HZO]
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7. B KakuxX KOMILJIEKCHBIX COEJUHEHUSX KOMIUIEKCOOOpa3oBareiab HWMEET
CJIEAYIOILY IO DJIEKTPOHHYH0 KoH(urypauuro 1s*2s2p°3s23p°3d1Y 4s° 4p°:

1) K[CU(CN)Z] 51 Ks [ZI’I(OH)4]

2) [Cu(NH34]Cl,  u  [Zn(NH3)4]Cl,

3)K[Cu(CN),] u  Kp[Cu(CN)]

8. Kakyo cTeneHb OKUC/IEHHs UMEET KOMILIEKCOOOPa30BaTellb B COEMHEHUH
[P'[(NH3)5BI'](NO3) 3

1)+4

2)+3

3)+2

9. B kommiekcHOM coeaunenuu [Co(NH;3)s)]153 yKkakute Turas sl
1) NH;

2)Co

3HI

10. Uemy paBHbl CTENEHb OKMCICHUS M KOOPAMHALMOHHOE 4YHMCIIO JKENe3a
KoMmIieKkcHoM uoHe [Fe(CN)g]* :

H)+2,6

2)+3,6

3)+3,3

11. Onpenenure 3apsn kommuiekcHoro moHa [Co(NH3)(NO,)4], ecnu creneHb
OKHCJIEHUS KOMILIEKCOOOpa3zoBares +3:

-1

2)+2

3)+1

12. BribepuTe aHHOHHOE KOMITIEKCHOE coeuHenune s Cu'
1) K3[Cu(CN)4]

2) Ko[Cu(CN)4]

3) [CU.(NH3)4]SO4

13. KakoBa koHueHTpanus noHoB 1 MoJiekyn B 0,1 M pactBope [Ag(NH3):]NO;
Kieer=9,31- 1078

1) [NOs7] = [[Ag(NH;3),]"] = 0,1 Mons/n

[Ag"]= 1,325 107 monb/n, [NH;3] = 2,65 - 1073 monb/n

2) [NO5]1=0,1 monw/n,  [[Ag(NH3):]"] = 1 mons/n
[Ag"]= [NH;] = 3,05 - 10™* monb/n

3) [NOs] = [[Ag(NH;),]"] = 0,1 Mosb/n
[Ag"] = [NH;3] = 9,65 - 10™* monb/n
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14. B xakoM COeIMHEHHH 3apsi]l KOMILIEKCO0Opa30BaTeisi MUHUMAJIbHBIA
1) [Ag(NH3),]C1

2) [Ni(CO)4]

3) [P'[(NH3)6]C14

15. Kako#i KOMIUIEKCHBIN MOH CaMBIH IMTPOYHBINA:

1) Hg(CN) Kyeer=4 - 10742
2) [HeLi > Kyeer= 1,48 - 1073
3) [HeCl, Kyeer = 8,5+ 10716

16. Kakoil TUIT XUMUYECKOH CBSI3W BO3HUKACT MEKAY KOMIUIEKCOOOpa3oBareieM u
JIMTAHIAMU:

1) koBasieHTHAs O JOHOPHO-AKIENTOPHOMY MEXaHU3MY

2) KOBaJICHTHAs M0 OOMEHHOMY MEXaHU3MY

3) noHHas

17. Kakyto CTeneHb OKUCIEHAS IMEET KOMILIEKCOOOPA30BaTellb B COCIMHEHUH
Nay[Cu (H20) Brs3] 1 kakas 3nekTpoHHast KOHQUTYpaLysi EMy COOTBETCTBYET:
D+ 1; 1s2s*2p°3s?3p°3d'? 4s° 4p°

2)+2; 1s?2s2p°3s?3p°3d’ 4s° 4p°

3)+1; 1s22s22p3s23p°3d° 4s” 4p°

18. B kommiekcHoMm coenunenuu [Pt(NH;3),(OH)H,OINO; ykaxuTe BHYTPEHHIOK
chepy:

1) [Pt(NH;),(OH)H,O]"

2) Pt**

3) NO;s~

19. TlpencraBbre KoOpAMHAIIMOHHYIO popmyity coenuHeHust 4K CN - Fe(CN),:
1) K4[Fe(CN)s]

2) K[Fe(CN)¢]

3) Fe[K4(CN)¢]

20. Kakoii W3 TpUBEICHHBIX KOMIUIEKCHBIX HWOHOB OO0JaJacT HaMMCEHBIIECH
YCTONYHABOCTBIO!

1) [Fe(SO4)] Kieer= 1,05 - 1073

2) [Fe(CN)]*” Kyeer=1-1072

3) [FeFq]* Kieer=8 - 10717

XUMHNYECKAA TEPMOANHAMUKA

1. Tennmosot >¢p¢ext peakumu FerOsq + 3Ch) = 2Few + 3COy) MOXKHO
paccuuTaTh, UCHONIB3Ys CTAHAAPTHBIC SHTAIBIINU 00Pa30BaHK 10 YPABHECHUIO:
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1) AH® = 2AH%. + 3AH co — AH #6205 — 3AH
2) AH = 2AH . + 3AH co

3) AH = AH /€05 + 3AH . — 2AH%, — 3AH co

2. Kakas u3 peakumii siBnsercst 601ee 3HA0TEPMUYECKOM?

1) F6203(K) + 3C(K) = 2F6(K) + 3CO(F) AHOX_p_: 490,7 KI[)K
2) FGQO3(K) + 3H2(r) = 2FG(K) + 3H20(r) AHOX_p_: 96,6 KJx
3) 2F€O(K) + C(K): 2FG(K) + COZ(F) AHOX_p_: 136.1 KJx

3. TennoBoi 3¢ ¢eKkT KakoH M3 peakumii SBISETCS CTAHJAPTHOM SHTAIBIHACH
oOpazoBanus NO;:

1) NO(F) +1/2 0, ™= NOZ(F) AHOX_p_: — 56,8 KJIx

2) 1/2N, T O, ) = NOz(r) AHOX_p_: 33,5 KJx

3) N> T 20, ) = 2N02(r) AHOX_p_: 67 KJx

4. Kakast u3 peakiyii MOCTaB/IAeT OPraHu3My OOJIbIIIE SHEPTHH:

1) C12H22011(K) + 1202(r)= 12C02(r) + 11H20(>K) AHOX_p_: — 5648 KI[)K
2) C6H1206(K) + 602@) = 6C02(r) + 6H20(>K) AHOX_p_: — 2815,8 KI[)K
3) C6H1206(K) = 2C2H50H(>K) + 2COZ(F) AHOX_p_: 30,8 KI[)K
5. Onpenenure, Kakas U3 PEAKLMi IIPOTEKAET CAMOIIPOU3BOJILHO:

1) NO(F)+1/ 202@)2 NOZ(F) AGOX_p_:-34,9 KJx

2) Nz(r)+02(r): 2NO(F) AGOX_p_:173,2 KJx

3) Nz(r)+1/ 202@)2 NZO(F) AGOX_p_:104,1 KJx

6. [1pu kakoii remneparype 373 K, 273K, 298 K BeposiTHa peakuus

3Ca0) + P20sw) = Cas(POs)a, ecu nsmenenne AG® peakin COOTBETCTBEHHO
paBHO —729,22 K]k, —728,5 K]k, —728,67 K]k

1)373 K

2)273K

3)298 K

7. KonnuecTBEHHONW MEPOH HEYNOPSIOUYEHHOCTH CUCTEMBI SIBJISICTCS:
1) OHTponus

2) CBobOoaHas sHeprus [ mb0ca

3) OHTanbnus

8. He mpou3Boas BBIYMCIICHHM ONPENETUTE, IS KAKOW M3 PEAKUMA SHTPOIHUS
OyJET UMETH HAUOOJIBIIEE 3HAYECHUE

1) 2NH3) = Noy + 3Haqr)

2) 2HZS(F) + 302@) = 2H20(>K) + 2SOZ(r)

3) 2NH3(F) + 402(r) = NzOs(r) + 3H20(>K)
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9. Kakue u3 Bogopoausx coenuHeHuit: HoOqy, HaSqr), HaSer), MOKHO MOMy4YuTh
HEMOCPECTBEHHO M3 JJIEMEHTOB, €CM dHeprus ['mbOca oOpa3oBaHus BEHIECTB
COOTBETCTBEHHO paBHbI: —228,8 Kxx/monb; —33,02 K] >x/Mons; 71,13 K/[»x/Monb.
1) HoO), HaSqr)

2) ste(r), HzS(r)

3) ste(r), HzO(r)

10. Temmosoii B(I)Q)GKT peaknuuu 2PH3(F)+ 402@) = PzOs(K) + 3H20(>K) MOJKHO
PACCUMTATE MO YPABHEHHUIO:

1) AH'= AH' p.0 + 3AH" 17,0 — 2AH° pp7.— 4AHY ),

2) AH= 2AH° pi7, + 4AH 0, + AHY p,0,+ AH' 1 0

3) AH= 2AHC par + 4AH 0, — AH' .0, — 3AH 17,0

11. TennoBo# 3QPEKT peakyii B K30XOPHBIX YCIOBHIX PABEH U3MECHEHUIO?
1) BHyTpeHHe#l HEeprun

2) DHTpOonMu

3) OHTanbnuu

12. Peakuus BO3MOKHA W WJET CAMOMPOM3BOJBLHO MPHU JIKOOBIX TeMIeEparypax,
ECIIH:

1) AH<O AS>0 AG<0

2) AH>0 AS>0  AG>0

3) AH<O0 AS>0  AG>0

13. Onpenenute, Kakas U3 peakuuii 00J1ee IK30TEPMUYECKAS;

1) C2H4(r)+ 302(r): 2C02(r) + 2H20(r) AH? =— 1323 KI[)K
2) Cayt Oxry = COnry AH? = - 3935 K]l
3) 2H2(r) + Oz(r) = 2H20(r) AH"=— 483.6 KJx

14. Bblumcauth TeMIepaTypy TEPMOAMHAMMYECKOTO PABHOBECHS MOXKHO TIO
dbopmye:

0
1) 7= AH

0

AHO — AG®
2) r- :

AS?°
3) 1= AH®

15. Kakast u3 3Tux peakiuii OyaeT npoTeKarh npu 00J€€ HU3KOM TeMIIepaType:

1) KNO3(K) = KNO, @ T 1/202@) AG'=11 1,5 KI[)K
2) 2KNO3(K) = KZO(K) + 2N02(r) + Oz(r) AGY = 696.5 KJx
3) KNO3(K) = K(K) + NOZ(F) + 1/ 202@) AGO = 444,9 KI[)K

16, Kakas w©3 peakuuii NOPOTEKAECT CAMONPOM3BOJBLHO W SBJSIETCS
OK30TEPMHUYECKOM!
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1) 2H202(>K) = 2H20(>K) + O, AH’<0 AG%<0
2) 3H2(r) + Nz(r) = 2NH3(F) AH<0 AG”>0
3) N204(r) = 2N02(r) AH>0 AG”>0

17. CrangapTHYIO SHTaIbNUI0 00pazoBanus Fe,Os nis peaknuu
Fe203 o+ 3Haw = 2Few + 3H2O) MOKHO BBIYHCIIUATE MO YPABHEHUIO:
1. AH® Fe,0,= — AH peaganm + 3AH 7,0 + 2AH%. —3AH 7,

2. AH Fre,0,= AHpessaym

3. AH’ Fe,0,= AH peam + 3AH 7 0 + 2AH k. — 3AH 17

18. Beruncnure sHTAIBINIO peakiuu Fe,Osu + 3Hyw = 2Fer + 3H,O) MoKHO 1O
YPaBHEHHUIO!

1) AH® = 2AH %, + 3AH" H,0 — AHY Fe,0, — 3AH’ H,

2) AS® =2 AS %, + 3AS 0H20 —AS OFe203— 3AS OH2

3) AG® =2AG%. + 3AG° H,0— AG® Fe,0,— 3AGY H,

19. Kakas TtepmoauHamuyeckas (QyHKIUS SIBJISETCS MEpPOH HaMpaBICHHOCTH
peakuuu:

1) CroGoanas sueprus [ mb0ca

2) DHTponus

3) OHTanbnus

20. He npou3Bonas BBIYMCIICHUN, YKOKUTE, JUIS KaKOro IMpolecca M3MEHEHUE
SHTPONUHU MOJIOKHUTETBHO:

1) CH3;COOH = CH3COO™ + H'

2) MgOqo + Hawy = Mg + HxOpo

3) 4 HCI(F) + Oz(r) =2 Cl(r) + 2H20(r)

XUMNYECKASA KHUHETUKA 1 PABHOBECHE

1. Bo CKOJNBKO pa3 CleayeT YBENWYWThH JABICHUE, YTOOBI HAYajabHAs CKOPOCTH
obpazoBanus NO, no peakuun: 2NO ) + Oy¢y — 2NOyry Bo3pocna B 8 pas?

1) YBenuuuts B 2 paza

2) YeenuuuThb B 4 paza

3) YBenuuuTh B 8 pas

2. Kak BnuseT kataim3aTop Ha CKOPOCTh NPSIMOM M 0OpaTHOM peakiuu:
Hay + Ly < 2HIw

1) He BnusieT Ha paBHOBECHE

2) YMEHBIIIAECT CKOPOCTh OOPATHOHN peakiuu

3) YBenmunBaeT CKOPOCTh NPSMOH PeaKIuu
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3. Kak u3MeHseTCd KOHCTAaHTA CKOPOCTHA PEAKLMHU TIPU MOBBILICHAA TEMIIEPATYPBI
Ha kKaxnaele 10 °C, ecmm moBbimenue temneparypel Ha 50 °C yBenuMuyuBacT
CKOPOCTB 3TOM peaknuu B 1024 paza?

1)4

2)3

3)2

4. Jlns kakoii wm3 peakumil (¢ OOJbIICH WM MEHBIIEH SHEPrUcil aKTUBALIWM )
NOBBILICHUE TEMIIEPATY Pl YBEIMYHABACT €€ CKOPOCTh B OOJIBIIEH CTENEHN?

1) KoHcTaHTa CKOPOCTH peakuuu ¢ OONbIICH SHEPTUEH AKTUBALMHN YBEIIMYMUBACTCS
B OOJIbIIEH CTENECHH MTPH MOBBILICHUW TEMIIEPATYPhI:

2) KoHcTanTa CKOpPOCTHM C MEHBIICH HSHEPrUed AKTUBAUMM YBEIMYMBAECTCS B
OONBIICH CTENEHU C POCTOM TEMIEPATYPHI:

3) OHeprus akTMBALMW HE BIASET HA 3HAYCHUE KOHCTAHTBI CKOPOCTH.

5. UeMy paBHA 3HEPIUs aKTUBALMN PEAKLIMH, €CJIM TTPH MOBBILICHUN TEMIIEPATYPHbI
ot 20 no 30 °C, ckOpOoCTh €€ BO3pacTacTt B 3 paza?

1) 81 x/Ix/mMomnb

2) 53,6 k/»x/mMonb

3) 162,5 xJl>x/Monb

6. UTO XapakTepusyeT SHEPTUsl AKTUBALAN ?

1) CpeHIor0 SHEPTUIO MEPEXOTHOTO COCTOSHUS
2) DHepreTnyeckuii Oapeep

3) DHepruto pa3pbiBa XUMAYECKUX CBSI3EH

7. Uncno creneneit cBo0oAbl B PABHOBECHOM CUCTEME PABHO:
FeOu) + Cw) = Few + COqy

1,

2)2;

3) 3.

8. Hucno creneHei cBo0O0Ibl B PABHOBECHOM N€TEPOr€HHOM CUCTEME PABHO:
NH3(F) + HCI(F) = NH4C1(K)

1)2;

2)0;

3) 1.

9. PaBHoBecHas cMech, coctosmas npu 570 °C u3 FeO u npoayKToB ero pacnana -
kenesa Fe m marnetut FesO4 cocTout us:

1) Tpex ¢a3z;

2) onHOM (a3sl,

3) aByx (¢as.
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10. Onpenenuts HanpasineHue peakuuu Hogry + Ly — 2HIg) mpu 298 K npu
caenyromux kouuenrpamusx: C(Hp) = C(I) = 0,01 mons/nm®, C(HI) = 1,0
MOJIB/ M

1) B oOpaTHOM HanpaeacHUU

2) B npssMOM HanpaBJICHUU

3) YCTaHOBHJIOCH PABHOBECHE

11. Kak Oyner mensatbes okpacka NO,(Oypelidi uBer) <> N>O4 (OecuBeTeH) npu
NOCTOSIHHOM TeMIepaType U YMEHbIICHUH JaBJICHUS?

1) Ycunenue Oypoii okpacku

2) Ocnabnenue Oypoi OKpacku

3) Okpacka He HU3MEHUTCS

12. B kako#l U3 peakuuii NOBBILICHUAE JABJICHUS BEI30BET CMEILEHUE BIIEBO:
1)CO, +C=2CO

2) N, + 3H, = 2NHj3

3) 2CO0+ 0O, =2C0O,

13. Kakue cBoiicTBa mpeoOIaiaroT y THAPOKCUIA XpOMa, €CITN
Cr(OH);<>Cr*" + 30H , Kjyee, = 7 - 1071

Cr(OH);<> CrO; + H" + HyO, Kyee, =9 - 1077

1) KucnoTtHeie cBOiCTBa

2) OCHOBHBIE CBOMCTBA

3) Am(oTepHbIE CBOICTBA

14. Kakue ycmoBus OyayT cnocoOCTBOBATh CMEHIEHUIO PABHOBECHS B CTOPOHY
YBEIMYEHHS BBIX01A IPOAYKTOB peakuun: Ny + 3H, = 2NH;? AH05= -92 K]k

1) [ToHm>xkeHUE TEMIEPATYPHI, YBEIIUUECHUE JABICHUS

2) IloBbIlIEHUE TABJICHHUSI, TOBBIIICHUE TEMIIEPATYPhI

3) [loHmw>KeHUE TEMMIEPATYPHI, YMEHBIIICHUE TABJICHUS

15. YcraHOBHUTE MPEUMYIIIECTBEHHOE HAMPABJICHUE MPOTEKAHUS PEAKIIUU:
[Co(NH;)]*" + 6CN < [Co(CN)s]* + 6 (NH; -H,O) AG< O

1)—

2)

3) <

16. Kak ciaenyer M3MEHUTh TEMIIEPATYPy, YTOOBl YBEIMUYUTH BBIXOAA MPOAYKTOB
PEAKLIVH:
COz(r) + 2803@) <« 2CSZ(r) + 402@), AH> O
1) nOBBICUTH
2) U3MEHEHUE TEMIEPATYPhI HE BIMSIET
3) NOHU3UTH
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17. XAMUYECKOE PABHOBECUE — 3TO COCTOSTHUE CUCTEMBI, IPA KOTOPOM

1) ckopocTH NpsAMOI 1 OOPaTHON peakuii OIMHAKOBBI

2) KOHCTaHTBI CKOPOCTH NMPSAMON U 00paTHOM peakuuii paBHBI

3) KOHLIEHTPALMN UCXOIHBIX BEUICCTB PaBHBI KOHUEHTPALMSAM MPOAYKTOB PEAKLIH

18. Kakue BemectBa Oy 1yT nmpeoOnaaaTe B pABHOBECHOM CUCTEME
4NH3 + 50, =4NO + 6H,0 K. =0,008

1) Ucxonnsle BemecTBa

2) IIpoayKThl peakuuu

3) Bee BeniecTBa B paBHBIX KOJIMYECTBAX

19. B roMOreHHO# CUCTEME YCTAaHOBUIIOCH PABHOBECHE:
2NH; + 3Cl, = N, + 6HCl K.=1-10°
VYkaxute, Kakue BelecTra OyayT npeodaagarh B pPAaBHOBECHOH CMECH BEILECTB?
1) Ucxonnsle BemecTBa
2) IIpoayKThl peakuuu
3) Bee BeniecTBa B paBHBIX KOJIMYECTBAX

20. Yucno crenenei cBoO0Abl B PABHOBECHOM reTEPOTr€HHOM CUCTEME PaBHO
Si(T) + 2H20(r) = SiOz(T) + 2H2(r)
OnpenenuTe YUCIoO CTENEHEN CBOOOBI B CUCTEME
1)2
2)4
3)3
PACTBOPBI HEDQJIEKTPOJINTOB

1. Kakyro wmaccy wmeranona (CH3;OH) nomkeH coaepkarb pacTBOp €
KoHueHTparmeit 0,1 Mosb/m, ecnu 00beM pacTBopa coctapiser 0,5 nurpa:

Hle6r

2)32r

3)3.2r

2. Kakyrwo wmaccy oaranona (C,HsOH) pomxeH coxaepkarb pacTBOp €
KOHIICHTpaluei 1 MoJb/Kr, eciii Macca pacTBoputens coctasisier 0,25 K
D11,5r

2)46 T

3)23r

3. ITpu pactBopenun 98 r H,SO4 B 800 r BoabI TEMIIEpaTypa noBeIcANach Ha 22,4
K. Onpenemuts dHTanbNui0 pactsopenus HxSOs, ecnu yaenpHas TEMIIOEMKOCTH
cocraensiet 3,76 JLx/(1-K).

1) — 75,6 x/l>x/MoIb

2)— 37,8 xJl>x/MoIb
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3) + 37,8 k/I)x/mMonb

4. U30TOHUYECKUMU HA3BIBAKOTCS PACTBOPHI:
1) ¢ OIMHAKOBBIM OCMOTHUYECKUM JaBICHUEM
2) ¢ OAMHAKOBBIM JIABJICHUEM T1apa,

3) ¢ OIMHAKOBOM MOJISIPHOM KOHIIEHTpAIUE

5. J11s NOBBILIEHUS TEMIIEPATYPBI KUTIEHUS PacTBOPA CIEAYET:
1) yBETMYUTE MOJISUTBHYEO KOHIICHTPALIMEO

2) NIOHH3UTh BHEIIHEE TABJICHUE

3) pa30aBuTh pacTBOP

6. Uemy paBHO oTHomeHue macc ¢gopmanuHa (HCOH) u rmokosel (CsHi20s),
KOTOpBIE COACPKATCI B PaBHbIX 00bEMax pAcTBOPOB, OONANAOIIMX MPU
OJIMHAKOBOM TeMMepaType OJAMHAKOBBIM OCMOTUYECKUM JaBJieHHUEM?

1)1:6

2) 1:1

3)2:1

7. PactBop, conepxxamuii 133,5 r AlClz B 500 1 Boael 3akunaet npu t = 103,64 °C.
OnpenenuTh KKyIIyICs CTENEHb AUCCOUanuu (a).

1) 0,88

2)0,95

3)0,70

8. B 180 r Bogwl copepxutcs 34,2 r caxapo3sl (CioH»Oq;). Halitn naBneHue
HACBIIEHHOro mapa Haj pactBopom mpu 100 °C, eciam Poanoy cocrasiser 1013
Klla:

1) 100,297 KIla

2) 10,13 KIla

3) 90,3 KIla

9. BozHBbIi1 pacTBOP HEAIEKTPOIUTA 3aKumaeT npu remmeparype 373,52 K. Kakosa
MOJISUTbHAS. KOHIIEHTPALMS 3TOr0 pacTBopa?

1) 1 monb/kr

2) 0,1 monb/kr

3) 0,01 mosb/n

10. BoxHblii pacTBOp HEXIEKTPONMTA 3aKumaeT mpu temmneparype 101,04° C.
KakoBa MOJIsUITBHAS] KOHLIEHTPALIKS 3TOTO pacTBopa?

1) 2 Mmonb/Kr

2) 0,1 monw/kr

3) 0,01 moJsb/KrT

56



11. Boaublii pacTBOpP HEDIEKTPOIATA 3aMep3aeT npu temneparype — 1,86 °C.
KaxoBa MoJsisTbHas KOHUEHTpALKMs 3TOrO pacTBopa’?

1) 1 monb/kr

2) 0,1 monw/kr

3) 1 monb/n

12. BoaHblii pacTBOpP HEDIEKTPOIUTA 3aMep3aeT npu temneparype — 3,72 °C.
KaxoBa MoJsisTbHas KOHUEHTpaLKMs 3TOrO pacTBopa’?

1) 2 Mmonb/KT

2) 0,2 monb/Kr

3) 2 monb/n

13. Kakoii nomkHa OBbITh KOHIICHTPALMs STUJICHTJIMKOJIS, YTOOBI aHTU(pPU3 HE
3amep3ai pu Temneparype — 18,6 °C

1) 10 monw/kr

2) 1 Mmonb/Kr

3) 20 Monb/Kr

14. Jlng mOHMKEHUS TEMIIEPATY PBI KMIIEHHUS PACTBOPA CIIEIYET:
1) CHU3UTBH MOJISUTBHYO KOHLIEHTPALUIO

2) NOBBICUTH BHEIIHEE JABICHUAE

3) YMEHBUINTH MOJISIPHYEO KOHIICHTPALIMIO

15. PactBop, coaepxxammii 111 r CaCl, B 1000 T BOABI, KPUCTATUIM3YETCS NPH
t=—52°C. Onpenenurs KaxyIIyrocs CTENEHD JUCCOLHALINMN.

1)0,9

2)1,0

3)0,5

16. Ocmormueckoe pnaeneHue pactBopa cocrasiser 2 493 Klla. KakoBa ero
MOJISIpPHAs KOHLIEHTpauus, ecinu temneparypa 300 K:

1) 1 Mmonb/n

2) 0,1 monw/n

3) 2 mounb/n

17. PactBop, coneprkaumit 40 r NaOH B 1000 r BOABI, KPUCTAIITU3YETCS TPH
t =— 3,53 °C. Haiigure u30TOHHYECKHH KOIDDHIMEHT.

1) 1,89

2)2,0

3) 1,09

18. Kak COOTHOCATCS 3HAQUECHHWS OCMOTHYECKOro aaeiicHus B 0,1 M pactBopax
KNOZ(P]) 341 HNOZ(PZ)?
1) Pi>P,
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2) P1 :Pz
3) P <P

19. Temneparypa KpucTam3auu OAHOMOJSUIBHBIX pacTBOPOB HCN m CsHi206
Omu3ku. Kakoil BBIBOJ MOKHO CAENAaTh OTHOCHTENBHO CTEIEHU AUCCOLMAlUu ()
HCN?

a=0
a=1
3)a=0,5

20. CKONBKO MOJICH HERNIEKTPOJIMTA JAOJDKEH COAEPKaTh 1 JUTP pacTBOpa, YTOOBI
ero ocmoruueckoe nasyienne npu 0 °C cocrasuno 2,27 Klla:

1) 0,001 mone

2) 0,01 moub

3)0,1 monb

PACTBOPBI QJIEKTPOJINTOB

1. YUemy paBHa KOHUEHTpauust noHOB Kanmus B 0,1 M pactBope cynb(puTa Kamus,
€CJIM CTENEHb aucconuanum conu passa 0,757

1)0,15M

2)1,5M

3)0,75M

2. KakoBa koHuneHtpauus moHOB Bomopoma B 0,1 M pacrtBope HCN, ecmm
KOHCTAHTA JUCCOLMALIMI KUCIOTHI pasHa 7,2:107109

1)8,510° M

2)8.510° M

3)8,5107 M

3. Paccumrarh CTENEHb AMCCOLMALMM W KOHCTaHTy aucconmamuu B 0,06 M
pacTBope ciaboro OuHaApHOro anektponuta, ecim 0,055 M MoJekyn ocTaauch
HEAMCCOLMMPOBAHHBIMH.

1) 8,3 %; 4,1-10

2)9 %; 4,9-10

3) 92 %,; 5,1-10%

4. Yro takoe pH pacrBopa?
1) pH = - Ig [H']

2) pH = Ig [H']

3) pH = - Ig [OH]

5. Ecim pH wu3MeHuTCs HA [OBE €OWHULBI, BO CKOJIBKO pa3 HU3MEHUTCSA
KOHIICHTPALUs HOHOB BOA0OPOaa?
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1) B 10% pa3
2) B ABa paza
3)B 0,5 paza

6. Y Kakoro u3 pacTBOpOB HauOoJbIIee 3HaueHue pH?
1) [OH]=10*M

2)[H]=10"M

3)[OH]=10"M

7. UeMy paBHa KOHLIEHTpALMs HOHOB BOJOPOAA, eciu B pactBope pH = 10?
1) 101°M

2)10'M

3)10*M

8. Uemy pasen pOH B 5-10* M pacteope H,SO,?
11

2)3

3)7

9. Onpenemuth crenens auccoumanmu NaOH B 0,01 M pacrBope, ecim pH
pactBopa paseH 11,97.

1)0.93

2)0,95

3)0,98

10. Yemy okaxercs paBeH pH, ecim cmemate paBHbie 00beMbl 0,005 M pactBopa
ruapokcuaa Hatpus u 0,01 M pactBopa a30THOM KUCIIOTHI?

1)2,6

2)2,85

3)9,7

11. Onpenenute KOHCTAHTY PacTBOPUMOCTH KapOoHara Oapus, eciu B 100 mn
HACBIIEHHOro pacTBopa ero mpu 25° C cogepsxurcs 1,38-107 r conm.

M (BaCOs) = 197 r/mons.

1)4-107

2)7-107

3)4-10*

12. Yemy paBHa pacTBOPUMOCTH OKcajara Oapusi B BOJAE B MOJIB/JI, €CIIH €r0
KOHCTaHTa pactsopumocts 1pu 25 °C pasuo 1,5-107.

1) 4107

2) 410

3) 4-10°
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13. Onpenenuts KoHUEHTpaUMo0 HOHOB Ca?’ B MOJL/I ¥ MI/JI B HACHILIEHHOM
pactBope CaCO;, ecim K (CaCO;3) = 4,8:107.

1)6,9-10° M; 6,9 mr/n

2) 8,510 M; 5.9 mr/n

3)8,5:107 M; 6,9 mr/n

14. B xakom oObeme wmoxkHO pactBoputh 1 1 CaCOs; ¢ oOpa3zoBaHuEM
HACKILIEHHOrO pacTeopa ecin Ks (CaCO;) = 4,810 7

1) 1449 n

2)156,7 n

3)123,5n

15. Paccunrars KOHCTaHTy pactBopuMoctH BaSO,, ecnu mns nonydenus 0,5 1
HACBIIEHHOro pacTBopa ero Tpedyercs 1,16-107 r BaSO,.

1)9,9-10°!

2)9,9-10°

3)4,9-10°

16. Onpenenuth KOHIEHTpAIMIO KoMIiekcHoro woHa [Au(CN)]” B 0,05 M
pactBope K[Au(CN),], ecm oo = 100 %.

1)0,05

2) 0,025

3)0,1

17. Paccuntath KoHuEHTpamo oo Hg** B 0,02 M pacteope K>[HgBr4], ecian
KOHCTAHTA HECTOMKOCTH KOMIUIEKCHOrO HoHa paBHa 1-102! u mepsuunas
JIACCOIHAIHS IPOTEKAET TOJHOCTHIO.

1)1,5107

2)1,9-10°

3)4,5-107

18. Uemy paBHa crenienb ruaponusa B 0,1 M pactesope NaJOs, ecim
K mice. HIO; = 0,167

1)7,9-107

2)1,9-10°

3)4,5107

19. Ilpu noGaBiieHMM alieTara HaTpHs K BOOHOMY PACTBOPY YKCYCHOM KUCIIOTHI:
1) pH Bo3pacraer, a CTeneHb AUCCOUAUN YMEHBLIACTCS

2) pH u cTenenp Aucconranuy OTHOBPEMEHHO YMEHBIIAKTCS

3) pH yMeHbIIaeTcs, a CTENEHb AMCCOLMALIAN BO3PACcTACT

20. Kakas u3 cosneii Oosiee pacTBOpHMA B KACJIOM PacTBOPE, YEM B YUCTOM BojE?
1) CdS
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2) Cul
3) CaSO4
NOHHOOBMEHHBIE PEAKITHN

1. 3aKkOHUMTE ypaBHEHUE, yKa3aB B OTBETEC 3HAYECHUE MOJIEKYJSIPHOH MacChl
razoo0OpazHoro npoaykra peakuuu:. HNOs + K,CO3; —

1). 44

2) 101

3)18

2. 3aKOHUYWTE YPaBHEHUE, yKa3aB B OTBETC 3HAYECHUE MOJIEKYJISIPHOW MAaCChI
MajiopacTBopumoro npoaykra peakiuun: AgNO; + CaCly, —

1) 143,5

2) 170

3)164

3. Kakwue napel HOHOB MOI'YT OBITH  MCITOJIL30BAHEI IIpun  COCTaBJICHHUH
MOJICKYJIAPHOI'O YPAaBHCHHA, KOTOPOMY OTBCYACT HOHHOC YPABHCHUC!

2H' + CO32_ «— H, O+ CO,

1).Cs* u NOy~

2)K*u S*

3) Ca?* u CI°

4. C KakuM M3 BELIECTB, BCTYNUT B PEAKLMI0 OOMEHA B BOJHOM PacTBOpE OpOMUL
Oapwusi:;

1) CuSOy4

2) HNOs

3) LiOH

5. Kakue noHnl MOI'YT OJHOBPCMCHHO HAXOAUTLCA B BOJHOM PACTBOPC:
1) Fe**, NOs~, SO3~, Na*, NH,*

2) Cu**, Br~, S$?, Ag", NOs~

3) Zn** Cl—, Fe* Ca?", OH~

6. KakoBa peakiysi BOAHOTO pacTBOpa rMAPOKapOOHaTa HATPUS:
1) cabowmenoynas

2) cnabokucnas

3) HeitrpanbHas?

7. Kakast u3 NepeUnCIICHHBIX COJIEH OABEPTacTCs MOJIHOMY THAPOJIN3Y ?
1) (NH4),S

2) AIC1;

3)BaCl,
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8. CreneHb ruaposiv3a, Kakod M3 cojieil Oosiblie (IMPU PaBHBIX MOJSPHBIX
KOHIICHTpaIusix)?

1) FeC13

2) FeCl,

3) ZnCl1,

9. Kakoe BemectBO MOXHO 100AaBHTh, YTOOBI YBEJIMYWTH CTENECHb THAPOJIA3A
XJIOpUAA AMMOHHS?

l)NaZS

2) NH4NO;

3)HC1

10. CocraBere ypaBHeHUE ruapoiuza Na,COs; U TPUBEIUTE B OTBETE 3HAYECHUE
MOJICKYJIIPHOIM MacChl COJIH, 00Pa3yIOLICHCS MPU THAPOJIUA3E.

1)84

2) 106

3)40

JAUCIHHEPCHBIE CUCTEMBbBI 1 TIOBEPXHOCTHBIE ABJIEHUA

1. JlucriepCHBIMA CUCTEMAMH SIBJIIFOTCS CUCTEMBL. ..
1) rereporeHHbIE

2) TOMOTCHHBIE

3) omHO(a3HbIC

2. JIucnepcHOCTh CUCTEMbI XapaKTEPU3YET. ..
1) Mmepy pa3apoOaEeHHOCTH TUCTIEPCHOM a3kl
2) KOJIMYECTBO KOMITIOHEHTOB B CUCTEME

3) Ipupoy TUCTICPCUOHHOMN CPEIb

3. KonyionaHbie CUCTEMBI OTHOCSITCS K CUCTEMAM.. ..
1) cyOMUKPOreTEPOreHHBIM

2) rpy0oaucriepcHbIM

3) MONEKYJIIPHO-TUCTIEPCHBIM

4. lucnepcHoii (pa3oii HazpiBaeTcs (aza,. ..

1) koTopas pacnpeaeaseTcs

2) B KOTOPO# UAET pacnpeaesicHue Apyrou (azb

3) ABASAIOIIASACS PACTBOPUMOM B TUCTIEPCUOHHOMN cpefie

5. ArperatuBHas yCTOHYMBOCTb KOJUTOMIOB OMPEACISAETCS ...
1) AMCIIEPCHOCTHIO U HAJIMYMEM CTAa0MIIA3aTOPA B CUCTEME
2) TOJILKO AUCTIEPCHOCTHIO
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3) TOJIbKO HAJIMYKUEM CTAOMIIN3aTOPa B CUCTEME

6. Kakas TexHu4eckast >KMAKOCTbh OTHOCUTCSA K KJTACCy IMYJIbCUI?
1) cMa30YHO-OXJTAKIAOIIAS KUIKOCTh

2) GeH3uH

3) AM3ENBbHOE TOIIMBO

7. Kakoii mo 3HaKy HECYT 3apsiJ 4YacCTHUIbl TPUPOJHOTO KOJUIOMAA, MUMEIOLIETO
(bopMyITy MHIIEITBI {[mSl'OZ]-nHSl'O; -xH” }-(n—x)H "9
1) oTpunATEIBHBIMA

2) NONOKUATEIBHBIA
3) HyneBOIA

8. Kakoe BelECTBO C YBEIMYECHUEM KOHLEHTpAlMU OYJIeT YyMEHbIIATh
MOBEPXHOCTHOE HATSKEHME BOAHOTO pacTBopa’?

1) mroboe MOKoIIIEE CPEACTBO

2) caxap

3) a30THas KUCIIOTA

9. Kakas ¢QopMmyma COOTBETCTByeT CTpoeHHMI0  munemibl  30ma AgCl
cTaOMIM3UPOBAHHOTO XJIOPUCTHIM HATPUEM?

1) { [mAgCI)-nCI™ - xNa* } (n—x)Na*

2) { [mAgCl)- nClI™ - xAg" } (n—x)Ag"

3) { [mNaCl)-nCI™ - xAg" } (n—x)Na*

10. Kakoii woH Oyaer oOnamarb HaWOOJNBIICH KOAryJHUPYOUWIEH CUIoNW st
OPUPOAHONW  KOJUTOMJHOM  CUCTEMBI,  HUMeErouleil  Gopmyay  MULEIUIIBI
{ [mALO,]- nAlO; - xH* } (n—x)H"?

1) A13+
2) SOT
3) POy

OKUC/IMTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOIECCBHI

1. Ykaxure, Kakad u3 npeanokennsix yacrun; NHy, I, F, npossnser coiicraa
TOJBKO OKHCIIATEIISL.

1 E

2) NH,

3) 1,
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2. Onpenemure, K KakOMYy TUIY OKHCIMTENBHO-BOCCTAHOBHUTEIIBHBIX ITPOLIECCOB
otHocutcs peakiusi: 2FeCl, + H,S = 2FeCl, +S +2HCL

1) peakums MEKMOJIEKYJISIPHOTO OKMCIIECHUSI-BOCCTAHOBJICHHSI
2) peakuus AMCIponopPUUOHUPOBAHKS
3) peakuusi BHyTPUMOJIECKYJISIPHOTO OKUCIICHUAS-BOCCTAHOBIIEHUS

3. Ykakure, Kakas W3 npemiokeHHbx uvactui: 1, MnO,, CIO™ mnpossiser
TOJILKO CBOMCTBA BOCCTAHOBHUTE]IS.

HI

2) MnO,

3) ClO~

4. OHpeI[eJ'II/ITe, arOMbl KakKOIo DJSJICMCHTA HOABCPrarOTCsa OKHCIHUTCIIBHO-
BOCCTAHOBUTCIIbLHOMY AUCIPOIIOPHUOHHUPOBAHNIO B PCaKuu:
Cl, + 2KOH = KOCl+KCl+ H,0.

1)Cl

2)0

3)K

5. J10 Kakux MpOayKTOB MOXKET ObITh OKMCIIEHA BOJA?
1) no 02 u H

2)n0 OH™ u H”

3)n0 OH u H,

6. YkaKuTe, Kakas MOHHO-JICKTPOHHAs CXE€Ma MPOLEcca BOCCTAHOBIICHUS OyIeT
CIIPaBEUTNBA s CaMOIPOU3BOIILHO IPOTEKAIOIEN peaxuuu:
H,S+4H,0, = H,SO, +4H,0.

1) H,0, +2H" —2 »2H,0
2) H,0, + 2H* —2 32H,0
3)SO> +10H —* >H_S+4H,0

7. KONMYECTBEHHBIM KPUTEPHEM CAMOIMPOM3BOJIBHOTO MPOTEKAHUS JIFOOOTO
OKHUCJIUTENILHO-BOCCTAHOBUTEIIBHOI'O IIPOLIECCA SIBIAETCS

1) oTpHLaTENBHOE 3HAUCHUE U3MEHEHHS W300apPHO-H30TEPMUYECKOTO MOTEHIIMAA
cuctemsl (AG)

2)  MONOXKWTEIBbHOEC  3HAUYEHWE  W3MEHCHUS  HM300apHO-MU30TEPMUYECKOTO
[TOTEHIAAJIA CUCTEMBI

3) HyNEBOE 3HAYCHHE W3MEHEHUS M300apHO-U30TEPMUYECKOIO IMOTEHIMANIA
CUCTEMBI
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8. VkakuTe, Kakas WOHHO-3JICKTPOHHAs CX€Ma TMpolecca OKUCICHUS Oyaer
clpaBeivMBa  JUis  CAMONPOM3BOJILHO  MPOTEKAIOIIEH — peakiuu:

10KBr +2KMnO,, +8H,SO, = 5Br, + 2MnSO,, + 8H,0+ 6K,SO, .
1) 2Br—2 5B,

2) MnO; +8H* —** >Mn* +4H,0

3) MnO; +8H* —= s Mn*> +4H,0

9. Penokc-notreniman (E, B) nr000il 0KACIUTENBHO-BOCCTAHOBUTEILHON CUCTEMBI
B CTAHJAPTHBIX YCJIOBHUSX MOXXHO paccyMTarh Mo ypaBHeHMIO HepHcTa, KOTOpoe
UMEET BU]

1) E=E'+ 0,059 . [oxucn.]

n [BOCCT.]
2)E=F'+ 0,059, [Bocer]
n [OKI/ICJ'I.]
3)E=F'- 0,059 [oxmen.]
n [BOCCT.]

10. Jlns xakoit cuUCTeMbl C JaHHBIM 3HAYEHHUEM CTAHAAPTHOTO MOTCHIHAIIA:
Fe* /Fe™ (B°=+0,77 B),  Sn*/Sn*  (E°=+0,15B), Co’*/Co*
(EO =+1,81 B), opom Br,/2Br”~ (EO =+1,07 B) HE SIBJISICTCA OKACIUTEIIEM ?

1) Co™/Co™
2) Sn**/Sn*
3) Fe*" /Fe**
JIEKTPOXUMHUYECKHUE ITPOIECCHI

1. 'anpBaHUYECKUM 3JIEMEHTOM HA3bIBAETCS YCTPOMCTBO, B KOTOPOM:

1) mnpoucxomut mnpeoOpa3OBaHUE XUMHUYECCKOH SHEPIMHA  OKUCIIHTEIBHO-
BOCCTAHOBUTEJIBHOTO ITPOLECCA B SJIEKTPUUECKYIO SHEPTHIO,

2) TPOUCXOUT MPe0OPA30OBAHKE TEMIOBOM SHEPTUM B MEXAHUYECKYIO padoTy;

3) nmnpoucxoauT npeoOpa3oBaHUE XUMUYECKOW DHEPIMM  OKUCIIHATEIBHO-
BOCCTAHOBUTEJIBHOTO MTPOLECCA B TEIJIOBYIO SHEPTUIO.

2. KakuMm THIOM MPOBOAMMOCTH JAOJDKEH O0NagaTh Marepuall 3JEKTpoja B
raJIbBAHUYECKOM BJIEMEHTE U B SJIEKTPOJIU3EPE:

1) 3IEKTPOHHOI MPOBOANMOCTBIO;

2) ABIPOYHON TPOBOAUMOCTBIO;

3) MIOHHO MPOBOIUMOCTBIO.
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3. Kakas cxema OyJIeT COOTBETCTBOBATH T'aJIbBAHUUYECKOMY DJIEMEHTY, B OCHOBE
pabOThI KOTOPOTO JIEXKUT TOKOOOpa3yrolias peaKius

Zn+ 2AgNO3; — Zn(NOs), + 2 Ag :

1) (-) /n Zn(NO3)2 AgNO3 Ag (—i—)

2) (+)Zn ZI’I(NO3)2 AgNO3 Ag (-)

3) (-)Zn| AgNO; || Zn(NOs), | Ag(+)

4. Yem sBNISETCS MIaTHHA B TAJIbBAHUYECKOM DJIEMEHTE?
(-)Pt, H, | HCI|| AgNO; | Ag (+)

1) TONBKO TOKOMPOBOISIIUM MaTePHATIOM;

2) OKUCIIATENEM,

3) BOCCTAaHOBUTEIIEM.

5. YpaBHeHue HepHera iist cTaHAAPTHBIX PACYETOB MOTEHIMANA JIEKTPOAA UMEET
BUJL

0,059 10X
1) Eoyep = E oxrep + " Ig [E{ED]]
0,059, |RED
2) Exrep = E’oxmep + N Ig [[OX]]
RT 0X
3) EOX/RED = EOOX/RED +T gﬁ

6. DNEKTPOABMKYILAS CUJIA TATbBAHUYECKOTO 3JIEMEHTA ONPEENAETCS:
1) MakcUMaIbHOM Pa3HOCTHIO MOTEHIMAJIOB KaTO1a M aHO1a

2) MaKCUMaJbHON Pa3HOCTHIO MOTEHIIMAJIOB aHO/Ia M KaTo/a

3) MUHUMAJILHOM Pa3HOCTHIO MOTEHLIMAIOB JIEKTPOAOB

7. VI3MeHeHHre CTaHJapTHOrO U300apHO-u30TepMuueckoro morenmmana (AGYos)
CHUCTEMBI CBS3aHO CO CTAHIAPTHBIM 3HAYEHUEM DJIEKTPOABIOKYLIEH cuibl (AE?)
raJIbBAHUYECKOM ENMU COOTHOLICHUEM:

1) AGozgg: - I’JFAEO

2) AGozgg: - RTngp

3) AGozgg:AH - TAS

8. Kaxoii mpouecc npoTeKkaeT Ha aHOAE B raJlbBAHUYECKOM 3JIIEMEHTE
Ni | Ni2* (IM) || H* (1IM) | H,, Pt:

1) Ni—2 5 Ni*

2) H,—2= 520"

3) Pt—22 > Pt

9. Kakoe 3HaueHHE HMMEET CTaHIapTHas OJeKTpoaBwKymias cuna (AE’) B
raJTbBAHUYECKOM 3JIeMeHTE Ni | Ni** (1M) ||HJr (1M) | H,, Pt (E O = - 0,24 B;
E’2 11,= 0,00 B):
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1)+024B
2)+ 143 B
3)-024 B

10. DnexTpoIn30M HA3BIBACTCS:

1) COBOKYMHOCTb OKMCIUTEIBHO-BOCCTAHOBUTENBHBIX MPOLECCOB HA 3JEKTPOAAX
IPU MPOXOXNKACHUU AJNEKTPUUECKOTO TOKA OT BHELIHETO UCTOYHUKA UYEPE3 PacTBOP
WM PacIljiaB AJIEKTPOIUTOB

2) Tpo1iecChl OKMCIIEHHS 1 BOCCTAHOBJICHUS B PACTBOPAX 3JIEKTPOJIUTOB

3) npeoOpa3oBaHUE SHEPIUMA OKUCIHATEIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB B
ANEKTPUYECKYIO FHEPTUIO

11. ITpaBuI0 KaTOAHOTO BOCCTAHOBJIEHUS (POPMYTUPYETCS CIEAYIOIUM 00Pa3OM:
1) B mepByI0 ouepeab Ha KATOJE BOCCTAHABIMBACTCS CUCTEMA C MAKCHUMAJIbHBIM
3HAYEHUEM TIOTEHIIMAIA

2) B MEPBYIO OYEpe/lb HA KATOJE BOCCTAHABIMBACTCS CUCTEMa C MUHUMAJIbHBIM
3HAYEHUEM TIOTEHIIUAN

3) B MEPBYIO OUEPE/b HA KATOAE OKUCISETCS CUCTEMA C HauOOJIbIINM 3HAYCHUEM
noTeHIuaza

12. TlpaBuiao aHOAHOTO OKWUCJIECHUS MPU IJEKTpoiu3e  (HopMyaupyercs
CJIEAYIOMUM 00pa3oM:;

1) B mepByIO ouepeb Ha aHOJE OKHUCIISIETCS CHCTEMa C HAMMEHBIIUM 3HAUYCHUEM
noTeHuaza

2) B MEPBYIO OYEPEIb HA aHOAC BOCCTAHABIMBACTCS CHCTEMA C MAKCHMAaJbHBIM
3HAUEHUEM MOTEHITHAIT

3) B MEPBYIO OUEPE/lb HA AHOJAE OKUCIISETCS CHUCTEMA ¢ HAUOOJBIIMM 3HAYCHUEM
noTeHuaza

13. TIpwm >neKTpoSu3e BOAHOTO pacTBOpa cyibdara HATPHsl HA KATO/AE TMPOTEKACT
IPOLECC:

1) Na —2% 5Na (E'xa'ma= - 2,71 B)
2) 20" —2 51, (E'arm, = 0,00 B)
3) 2H,0—2= >H* +20H (E’ =- 0,41 B)

2H,0/H, 20H"

14. T1pwm snexTponu3se BOAHOTO pactBopa conu KI Ha aHoAe mMPOTEKaEeT mporecc:
1) 21 —2= 51, (EOIZ/ZF =+0,54)

2) 2H,0 —* 50, +4H" (E002,4H*/2Hzo= 1,5B)

3) 2H,0—%= sH* +20H (E’ =- 0,41 B)

2H,0/H, 20H"
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15. Kakoi mpouecc MpOTEKAET HA MEAHOM AHOAE TPU BJIEKTPOJIA3E BOJHOTO
pacTBOpa CEPHOM KUCIIOTHI:

1) Cu—=scu* (E'aricu=+034 B)
2) cu* —= 5cu (E'ariai=+034B)
3) o0 —2 51, (B0, = 0,00 B)

16. Kak HazeiBaetcs 3/1C ralbBAHHYECKOTO SJIEMEHTA!

(-) Pt,H, | H(1 M) || Cu**(1 M) | Cu(+), 3aauenue kotopoit papuo 0,34 B u B nienn
HAXOJUTC CTAHAAPTHBIN BOJIOPOIHBIA JIEKTPOL!

1) cranmaptaoii 3/{C rajabBaHMYECKOTO JIEMEHTA

2) Pa3HOCTBIO MOTCHIIMAJIOB

3)21C

17. KakoBa TeopeTHUYEcKas IOCHEAOBATENBHOCTE  OCAKIACHUS  METAIJIOB
HAXOJAIIMXCA B pacTBOpe B Bujae MoHoB: Na' K* A3 Fe¥t Cd** Au™*, Ag®, Cu**?
Konnentpanusa kaxxnoro nona pasa 1 M. Ha snexktponusep noiano HanpsHKEHUE
3B.

1) Au*t, Agt, Fe¥* Cu** Cd**, octanbHble ocaknarbes He OyayT

2) Cd**,Cu?" Fe*",Agt Au**, nanee npouecc >aeKTponu3a BOabl

3) Na* K* Al¥* Fe¥* Cd**

18. B kakom cnydvae Beiaensercs Oonplue cepeOpa: NMpH 3JIEKTPOIU3E pacIulaBa
WM BOJHOTO pacTtBopa AgNO; (BpeMs JIEKTPOIN3a U CHJTA TOKA OJJMHAKOBBI ).

1) omMHAKOBOE KOJIMYECTBO;

2) B citydae 3JE€KTPOIn3a pacIuiaBa,;

3) B ciyvae aJIEKTpOIM3a BOJHOTO PacTBOpA.

19. Kakoii meramn cepeOpo MM Meb, HAXOAAIIMIACS B PacTBOPE CBOCH CONU
(crangapraeie  yenosus) ([Ag']=[Cu**]=1 M), noceuias B pPacTBOP HOHEIL,

npuodpeTacT OONBIIUI NOJOKUATENBHBIN 3apsia (EOCu“/Cu =+ 0,34 B, B’ agiag= +
0,8 B):

1) cepebpo

2) Menb

3) o0a 3aps/1a paBHbI

20. Tlouemy cymMMapHble  OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEaKLAA
AJIEKTPOJIA3A MPOTEKAOT B HAMPABJICHUH YBEJIIMUEHUS SHEprun [ mooca:

1) mpouecc siBisgeTCs NPUHYAUTENBHBIM OT SHEPTUU BHEIIHETO UCTOYHUKA,

2) IPOLECC SABJISIETCS CAMONPOU3BOJIBHBIM;

3) cucteMa HaxOUTCs B COCTOSIHAM PABHOBECHUS

KOPPO31s METAJLJIOB
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1. Ykaxxure MEXaHM3M KOPPO3MOHHOIO Mporecca OpPOH30BBIX JAcTanch (CriaB
MEJb-0JI0BO) B BOJIE:

1) anekTpoxumMuyeckas

2) XUMHYECKast

3) KOHTaKTHas

4) OnoxumMuuecKas

2. Kakoii BHI KOPpPO3MM CTaJHA BBI3BIBACT TOPEHUE SKUAKOTO TOILIMBA,
COJIEPKALIETO MPUMECH CEPBI

1) xumuueckas

2) BIIEKTPOXUMUYECKAs

3) KOHTaKTHas

4) OnoxuMuuecKas

3. Ilouemy akTuBHBIIH MeTal Al He KoppoaupyeT Ha Bo3ayxe? HazoBure npyrue
METAJIJIbI ¢ AHAJTOTMYHBIMU CBOMCTBAMM.

1) Uz-3a okcuanoi mieHku; Zn, Mg, Cr, Ti

2) Uz-3a BbICOKOr0 NMoTeHnMana y Mmerayuia;, Cu, Ag, Au

3) U3-3a Hu3koro norennumania; Mg, Cr, K

4) Uz-3a naccuBanuu Metajuia; Zn, Cr, Fe

4. B xakoii cpeae OKcmyarauus JaTyHH (CIUIAB LUHK-MEAb) SIBJISIETCS
J)KenarenpHoi? B uem npuunHa;

1) pH=7; oOpa3yeTcs rHAPOKCUA LMHKA, YCTONYMBBIA B HEUTPANBHOH Cpele

2) pH>7; oOpazyeTcst ruApOKCH IMHKA, YCTOHYHMBBINA B ISIOYHOM cpene

3) pH<7; pazpymaercs UuHK

4) pH>7; pa3zpymaercsi HTHHK

5. TepMoaIMHAMUYECKUM YCIOBHEM BO3MOXKHOCTH NPOTEKAHUS KOPPO3UH
SIBJISICTCS:

1) AG<0

2) Ecpema> £ Me™ | Me

3) 5AC>0

4) AG>0

6. Onpenenure TEPMOAMHAMUYECKYH0 BO3MOXKHOCTh Ta30BOM KOPPO3UM M3IEIHS
u3 yriepoauctoi cramu npu 900 °C, mpoTtekaromeii o peakuumu:

Few + HoO<—FeOw) + Har

1) He mpoTekaet, T.K. AG. , = 9.4 kJ/[>x/Mob

2) mpoTeKaeT, T.K. AG, , = - 9,4 xJ[x/Mob
3) mpoTekaer, T.K. AG,, = - 15,7 xJ[>/Monb
4) He TpoTeKaeT, T.K. AG, , = - 9,4 kJ[>/MOIb
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7. Kakyro razoByro atmocgepy Hanboee 1enecoo0pa3Ho BeIOpaTh Jyisi 00padoTKH
tuTanoBoro usaenus npu 800 rpanycos Llenbcna? OTBET MOATBEPAUTE PACUETOM
AG,

1) Apron; AG!, =0 xJx/Monb

2) Kucnopon;, AGY , = - 882,8 xJ[>/mMonb
3) Azot; AG?,=-229,5 x]J>/Monb

4) Xnop; AG!,= - 869,1 xJI»/Monb

8. Ilpu KOppO3uM CIuIaBa, COACPKAIICTO CBUHEI[ U OJIOBO HA BO3ayxe mpu pH=2,
OyAeT MpOTEKATh KaTOAHAS PEAKLMS:

1) O, + 4H" + 4e —2H,0

2)2H"+ 2¢ — H,

3) O, + 2H,0 +4e¢ — 40H"

4) Sn’ — 2¢ — Sn**

9. Ilpu HapyUIEHMM CBUHIIOBOTO MOKPBLITUS HA >KEJIE3¢ BO BIAKHOM BO3AYXE
0
(pH=7) Ha aHoze OyaeT npoTekats peakuus (L s /s = - 0,14 B;

E’re me=- 044 B:):
1) Fe’ - 2e — Fe?*

2) Sn** + 2e — Sn°
3) Sn’ - 2¢ — Sn**
4) 2H* + 2¢ — H,

10. C xakuM M3 METAJIOB KOHCTPYKTHBHBIM KOHTAKT CTAJBbHON ACTAIM SIBJISIETCS
0 0 0
Hanbomee omacHbM (£ re rre=- 0,44 B, £ s 1sn=- 0,14 B; E 4¢"/4¢= 0,80 B;

E’ 2 1m=-0,76 B):
1) o5ioBO U cepedpo
2) IMHK U cepedpo
3) nuHK

4) 0110BO

11. YKaxxuTe MeTalibl, KOTOPbIE MOTYT KOPPOAMPOBATH C BBIICICHHEM BOAOPOJA
B pacTBopax (pH=2):

1) nuHk

2) Menp

3) sKene3o

4) cepebpo

12. Kakue mnpoayKTel KOPPO3WM OOpa3yroTCs MNpPU HAPYLICHWW HHUKEJICBOTO
E’ e
NOKPBITHS HA CTAJIM BO BIAKHOM BO3AyXe (L rFe™ /Fe= - 0,44 B;

E’w ni=- 025 B):
70



1) Fe(OH),
2) Ni(OH),
3) FeClz
4) NiCl,

13. Kakoe xene30 KOPPOAUPYET B KHUCIOW TOYBE OBICTpEe — HaXOAsIIeecs B

KOHTAKTE ¢ OJIOBOM HJIU MEIBIO? (E e re - — 0,44 B, Esn2+/ s, —— 0,12 B,

Ecu“/cu = +0,34B)

1) C menpro

2) C onoBOM

3) CKOpoCTh OIMHAKOBA
4) He xoppoaupyet

14. Tlpyn HapymI€HUW OJIOBSHHOIO TMOKPBITHS HAa CTAJIBHOM W3JIEJIUU B MOPCKOH
Boje (pH=8) Ha kaTo/e MPOTEKAET PEAKIKSI:

1) O, + 2H,O +4e — 40H"

2) O, + 4H" + 4e —2H,0

3)2H" +2e — H,

4) Y2 Oy +2H" +2¢ — H,0

15. Ilpucaaku Kakoro MeTajyla HE BBI3BIBAIOT KOPPO3WM AIIFOMUHUS B
HeduTpasibHOM  cpene?  OTBETBl  MOATBEPAMTE  CXEMOH  BO3HMKAFOLLETO

raJIbBAHUYECKOTO JIEMEHTA (EA13+/A1 = —-1,67B, EMg2+/Mg = -2,17B, Ecu2+/cu =

+0,34B, £, ..,, =-0,76B).
1) Maruus; Mg | O,, H,O| Al
2) Memu; Al | Oy, H,O| Cu

3) Lunka; Al | O, H,O | Zn.
4) Menmu v iuHKa

16. Kakne u3 yka3aHHBIX METANIOB MOTYT CHYXKUTb MPOTEKTOPOM ISl 3ALIMTHI
CTAIBHBIX M3IENUH OT KOPPO3UM B MOPCKOW BOJE (E Mg g~ — 2,17 B;
Ei 2o =—014B; £ o, = +034B.E 5, = —044B; E oz i=-0,76
B):

1) nMHK 1 MarHui

2) 0710BO

3) maruumii
4) menb

17. JIns 3aMThl MEAHBIX U3ACIHANA OT KOPPO3HUH BO BIIAKHOM BO3AYXE B KQUECTBE

KaTOJHOTO MOKPBITUS UCTIOJIB3YETCS( k o e, — 10,34 B;
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E% i = - 0,25 B; EoAg’”/Ag: 0,80 B; E'cw e =- 0,71 B):
1) cepebpo

2) Xxpom

3) HUKEND

4) cepeOpo 1 HUKETb

18. I[J'IH 3alIUTHl  CTAJIbHBIX M3JCIUA B KAQUECTBE AHOIHOIO INIOKPBITUA

0 _ 0
ucnons3yeres mMetamsl (£ o3 ico=- 0,71 B; Ep o = + 0,34 B; E 2 1= -

0,76 B;E 5., = —044B)
1) XpoM ¥ UHK

2) Melb U IUHK

3) XpoM U Menb

4) menb

19. Kakoii MmeToq 3alIUTHl OT KOPPO3UKM B MOPCKOM BOJE CTAJILHOTO KOpPIyca KpaHa
0

(pH>7) ucnone3yercs na npuyanax (L z 1z:=- 0,76 B;

E‘Fe2+ |/ Fe - - 0944 B)

1) mpoTekTOpHAas 3aMTa;, ZN — MPOTEKTOP

2) NOKPBITHE U3 LIMHKA

3) oOpaboTka cpeibl MHEPTHBIM ra30M
4) karoaHas 3amuTa

20. Kakoii u3 yka3aHHBIX METOOB 3alIUATHl OUHKOBAHHBIX TPYO OT KOPPO3UM MO
JEHUCTBUEM IBWKYLICH BOIBI ABIAETCS HanOoee 3P (hEKTUBHBIM:

1) KOHTPOJIb 32 KAUECTBOM MOKPBITHS

2) IpOTEKTOPHAS 3alUTa

3) karoaHas 3amuTa

4) 00paboTKa BOJBI.

HHOJINMEPHBIE MATEPUAJIBI

1. /17151 BBICOKOMOJIEKYJIIPHBIX BEIIECTB XaPAKTEPHBI CBOMCTRA:
1) HE pacTBOPSAIOTCS MM MAJIO PACTBOPSIOTCS B BOJAC W PACTBOPUTENISX,
2) BBICOKAsI MEXaHMYECKAsl MPOYHOCTB,
3) IPOBOAAT TEIJIO U SJIEKTPHUECKHAN TOK;
4) UMEIOT OTNPEACTIEHHYIO TEMIIEPATYPY MJIABIICHUSI.
2. K npupoAHbIM OJIMMEPaM HE OTHOCHUTCS:
1) kpaxma;
2) HEeII003a,;
3) 3MoKcHaHAs CMOTA,
4) Oenku.
3. K HCKyCCTBEHHBIM BOJIOKHAM OTHOCSITCS
1) kanpoHOBOE;
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2) nonu3pUpPHOE;
3) NOAUMPONHUIIEHOBOE;
4) aneTaTHoe
4. ®enonpopmanbIeruaHas CMOJIa OTHOCUTCS K IMOJIAMEPaM:
1) npUpOIHBIM, OPraHUYECKUM,;
2) UICKYCCTBEHHBIM, HEOPTaHUYECKUM;
3) IpUPOIHBIM, HEOPTrAHUYECKUM,
4) CHHTETHYECKHAM, OPTraHUYECKUM.
S. Onuromepsl OT MOJTUMEPOB OTIHYAKOTCS:
1) mpupo10ii MOHOMEPA,
2) KoHpUTypalKeh MOJIEKYT,
3) XapakTepoM CBS3EiA,
4) MEHbIICH MOJIEKYJISIPHON Maccoil.
6. TlonumMepsl, 0Opa3yroOMKMECs B Pe3yabTare CIIMBKW LENEH, MPH BYJKAHU3ALUH
HA3bIBAKOTCS:
1) amop(dHbIMY;
2) ceTyaThIMH,
3) pa3BETBICHHBIMU,
4) cTepeoperyaspHbIMU.
7.BemecTBa, BRI3BIBAOIIME TPOTEKAHUE PEAKIIMA TOJMMEPH3ALIMH HA3bIBAOT:
1) mmactuukaropamu,
2) UHAMKATOPaMH,
3) MTHULIMATOPAMHU,
4) naruOuTopamu.
8. OCHOBHBIM yCITOBHEM PEAKLIMN NOJUMEPHAZALIMH SBIISICTCS:
1) HaymuKe PYHKIMOHANBHBIX TPy Y MOHOMEDPOB;
2) HAJIMYKE T-CBSA3ECH Y MOHOMEPOB,;
3) HMKIIMYECKOE CTPOEHUE MOHOMEDPA,
4) oOpazoBaHue CBOOOHOTO paauKaa.
9. OCHOBHBIM YCIOBHEM PEAKLIMHU TOJUKOHACHCALIMH SBJISIETCS:
1) Hanuuue x0Ts Obl OJTHON (PYHKIIMOHAIBHOW FPYIITBI Yy MOHOMEPA,
2) HAIMYME HE MEHEE ABYX (PYHKIIMOHAIBHBIX TPy Y MOHOMEPA,
3) HaJIM4YKEe y MOHOMEPOB KPaTHBIX CBSI3EH;
4) oOpazoBaHue CBOOOHOTO paauKaa.
10. B peakuyu ConoJiMMepru3alid y4aCTBYIOT:
1) MOHOMEDBI C PA3NMYHBIMHA (PYHKIMOHAIBHBIMU TPYIIIAMU;
2) pa3IAYHBIC MOHOMEDPBI C KPATHBIMH CBSI3SIMHU
3) MOHOMEDBI C HECKOIBKUMU KPaTHBIMU CBSI3SIMHU
4) MOHOMEDBI C KPAaTHBIMU CBSI3IMU U HAIIOJTHUTEIISIMH.
11. JlTannas cxema
n CH,=CH — CH=CH: + nCH>=CH - C¢Hs — (-CH2 — CH=CH — CH2 — CH(C¢H5) — CH2-)u
COOTBETCTBYET PEAKLIMH:
1) MOJIMKOHICHCAIINH,
2) NoJIMMEPH3ALINH,
3) conoauMepu3alny,
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4) 3aMEICHMS.

12 lannas cxema n NH; — (CHjz)s — COOH — (-NH — (CH»)s — CO-), + nHO
COOTBETCTBYET PEAKLIMH:

1) cononuMepu3aiuy,

2) noMUMEPH3ALNH;

3) NONMKOHACHCALNY;

4) paznoKeHusl.

13. B ocHOBe noJryueHust OyTaAMEHOBOTO KaydyKa JICKUT PEaKIIHsI

1) nonumepu3anmu,

2) NONUKOHACHC AN,

3) srepuukanmu;

4) nzomMepu3aLym.

14. CBOHCTBO MOJIMMEPOB HM3MEHSATH CBOK (OPMY B HArPETOM COCTOSSHUM W
COXPAHSATH €€ MOCIE OXJIAKACHUS HA3bIBAIOT:

1) IACTUYHOCTEIO;

2) TEPMOIUIACTUYHOCTHIO,

3) TEpPMOPEAKTHBHOCTHIO,

15. Tlomamepsl, KOTOPBIE MPU NOBBIIICHHON TEMIIEPATYPE HE Pa3MAT4YarOTCs U HE
TUTABSITCS, HA3BIBAKOTCS:

1) Tepmoynpyrumu;

2) TEPMOIUTACTUYHBIMU;

3) TEpMOPEAKTUBHBIMHU.

16.YcTanoBHATE COOTBETCTBUE:

ceoticmeo HA36aHuUe noaumepa
1) TEpMOIMIACTUYHOCTH a) MOJAUCTUPOJI; O) JTaBCaH; B) PE30JIbHBIE CMOJIbI
2) TEPMOPEAKTHBHOCTh I') NOJIMMETUIIMETAKPUIIAT; 1) PEHOIIACT.

17. JIMHEHHOCTBIO CTPYKTYPhl NOJUMPONUIICHA MOYKHO OOBSICHUTH €T0

1) TEpMOMIIACTUYHOCTB;

2) TOPHOYECTD,

3) HECIOCOOHOCTH PACTBOPATHCS B BOJE,

4) HecmoCOOHOCTH 00ECIBEYMBATH OPOMHYIO BOAY.

18. Hanuuuem m-cBsi3eil B MOJIEKYJI€ M30MPEHOBOrO Kaydyka MOXHO OOBICHUTH
ero

1) TEpMOMIIACTUYHOCT;

2) cnoCOOHOCTH K BYJIKAHU3ALMH,

3) ToproYecTb,

4) HeCcTOCOOHOCTh K PACTBOPEHUIO B BOJIC.

19.1TpoayKTOM MOJIHOTO TUAPOIN3A KPaXMaa sIBISIETCS

1) pubo3a;

2) TIIOKO034,

3) dpykro3a;

4) caxapo3a.

20. Ilpouecc yxynuieHHs CBOWCTB TOJMMEPOB BO BPEMEHUM B PE3YJbTare
JECTPYKIIUU MaKPOMOJIEKYJI HA3bIBAIOT:
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1) cnexanuem;

2) cTapeHueM;

3) HabyxaHuem;
4) 3aKanvBaHUEM.
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