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PaGouas nporpamma aucuuminasl HEOPTAHMYECKAST XUMMWA cocTasnena B
COOTBETCTBHH ¢ (helepalibHBIM IOCYJapCTBEHHBIM 00pa3oBaTebHBIM CTaHIapPTOM
Bbiciero obpaszoparms (®IOC BO) mo Hampasnenmto moarotosku 27.03.01
CranpapTH3alys 1 METPOJIOT sl

[Iporpammy cocTaBui:
Kocteipuna T.B., kan. XHM. HayK, IOLIEHT

Pa6ouas nporpamma aucturuinasl HEOPT AHUYECKAST XUMUA yrBepxaeHa
Ha 3acenaHuy Kadeapsl o6mIeH, HEOPraHMYECKOH XUMUK U HH(YOPMALIHOHHO-
BBIYMCITTEIHBIX TEXHOJIOTHI B XUMUHU

npotokost Ne 7 ot «04» anpenst 2023 r.

3aBenyromuii kadenpoi V)-ezBonelHKKH B.A.

o I

YTBepxeHa Ha 3aCeJlaHun y4eOHO-METOANYECKOM KOMHUCCHU (baxynbpTeTa XMMUH
U BBICOKHUX TEXHOJIOTHI

npotokos Ne 7 ot «18» anpens 2023 r. E%/
[Npencenarens YMK ¢axynbreTa Becnanos A.B.
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Penien3eHTsL:
Kpanusun I'.JI., TOKTOp XHUM. HayK, IIaBHbIH Hay4dHbIH coTpyanuk HUW xumuu
rerepoukandeckux coequHennii ®I'BOY BO «Ky6I'TY»




1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

Lenpto ocBoeHust aucuuIUMHBl «Heopranwdeckas Xumwus» sBIeTcsS (GopMUpOBaHUE
€CTECTBEHHOI0-HAYYHOT'O MUPOBO33PEHHUSI C YUETOM COBPEMEHHBIX TCHICHLIIUIM Pa3BUTHS HAYKU U
TEXHUKH, TEOpPETHYECKass M TPAKTHYECKas IMOATOTOBKAa K AKCIEPUMEHTAIBHOU JCATEIHHOCTH
BBIMTYCKHHKA.

1.2 3apaun JUCHUIIMHBI

- OCBOCHHME 3HAHMH O 3aKOHOMEPHOCTH IIPOTEKaHUS XUMHUYECKHX IPOIECCOB, 00
OCOOCHHOCTSIX COCTaBa, CTPOCHUS, PEAKIMOHHON CIIOCOOHOCTH HEOPTaHMYECKUX BEIIECTB,
BO3MOKHOCTH MX HUCIIOJIb30BaHMS B IPOM3BOJICTBE M COBEPIIICHCTBOBAHUU TEXHOJIOTHIA;

- pa3BUTHE HAYYHOTO MBIIIICHUS W OOMICTEXHUYECKOW DPYAHIINH, ITO3BOJISIONINX
MPUMEHATh TEOPETUYECKHE 3HAHUS TI0 HEOPraHWYECKOW XHMHH B OKCICPUMEHTAIBHOU
JIeSITENBLHOCTH;

1.3 Mecto aucuuuinHbl (MOyJis1) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuna Heopranundeckas XUMHS OTHOCUTCS K 00s3aT€NbHOM YacTH JUCHUILUIUH
omoka mucrumuinH (B1.0.15) ocHOBHON mpodeccuoHanbHOM 00pa30BaTeNbHONW MPOTPAMMEI
BBICIIIEr0 00pa3oBaHus 1o HampasieHuto noArotoBku 27.03.01 CrangapTu3anus U METPOJIOTHUS.
Bua npomexyTo4HON aTTeCTalluy: K3aMEH.

Jljisg ycreurtHoro yCBOGHUS XMMHHM HEOOXOJUMBI 3HAHUS M YMEHHS, MPEIyCMOTPEHHbBIC
paHee OCBOEHHBIMHU JHUCLHUIUIMHAMM MaTE€MaTHYEeCKOIO0 M €CTECTBEHHO-HAYYHOI'O Xapakrepa
(¢usuka, maremaruka, uHpopmaTika). [IOHATHS U TEPMUHBI, OCBOGHHBIE MPHU WU3YUYECHUU ITHUX
KYpCOB, UCHOJb3YIOTCS IIPU 0OCYKJIEHUU OCHOBHBIX 3aKOHOB M TEOPUN XMUMMH U MOJIE3HBI JJIS
MOHUMAHUS U OCBOCHUSI XUMUYECKUX 3HAHHM.

dyH/1aMEeHTAJIbHBIE XUMUYECKHUE TIOHSITHS U HABBIKH, TTOJTYYCHHBIC B PE3YJIbTATE U3yUEHUS
Kypca Heopranmueckasi XxuMusi, sIBISIFOTCS HEOThEMJIEMOM YaCThI0 COBPEMEHHOT'O €CTECTBEHHO-
Hay4yHOTo 00pa30BaHUs U JJAI0T BO3MOKHOCTh KAYECTBEHHO, Ha 00Jiee BHICOKOM YPOBHE U3YyYaTh
MOCNEAYIONUE AUCHUIIINHBL y4eOHOTrO IJIaHa: aHAaTUTHYecKas XWUMUS, OCHOBBI aHain3a u
AQHAJTUTUYECKOTO KOHTPOJIS, OpTraHU3AIMS U TEXHOJIOTHS UCTIBITAHUH U JIp.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

OOyuaronuiics, OCBOMBUIMHA JaHHYIO AWUCLUIUIUHY, JODKEH 00JanaTh CIIeTyIOIUMU
KOMIICTCHIIUSIMU

KOZ[ N HAUMECHOBAHUE NHAMUKATOPA Pe3yanaT1)1 06y‘-IeHI/I$[ 10 JTUCLMITJIMHEC
JOCTHIKCHUA KOMIICTCHIITMN

[IK-7. cmocobeH MpoOBOMUTH ASKCIEPUMEHTHI 110 33aJaHHBIM METOAHMKaM, 0OpalaThiBaTh W aHAITU3UPOBATH
Pe3yNbTaThl, COCTABIISATH ONMCAHUSI NPOBOJAUMBIX UCCIIEIOBAaHUI
UIIK-7.1. obnamaer cnoCOOHOCTBIO TPOBOJHTH | 3HAET B IIENSX KAYCCTBEHHOTO IPOBEACHUS 3KCIIEPHMEHTA
XUMUYECKHE OKCIEPUMEHThl 10  3aJlaHHBIM | OCHOBHBIE 3aKOHBI XHMHH, JI€XKAlllU€ B OCHOBE IPOIECCOB
METOJMKaM ¢  0o0pa0OTKOW, aHAIM30M W | Pa3jMYHBIX MPOU3BOJICTB, PEAKIMOHHYIO CIOCOOHOCTH
OIUCAaHUEM PEe3yJIbTaTOB HEOPTaHUYECKUX COCAMHCHUM, HCTIOJTE3YEMBIX B
TIPOU3BOJICTBEHHBIX TEXHOJIOTHUSIX
yMeEeT CTaBUTb LU U 3aJa41 SKCIIEPUMEHTA, OCYIIECTBISATh
€ro U aHaJM3UPOBATh MOJTYUEHHBIE PE3YJIbTATHI
BJIaJICET TEXHUKOU u METOINKOMN XUMHYECKOTO
SKCIIEPUMEHTA U €r0 ONHUCAHUEM

PC3YJ'ILT3.TBI O6y‘-ICHI/IH o AUCHUIIMHE OJOCTUTAKOTCA B PaMKaX OCYIICCTBIICHHA BCCX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4aroOIIMXCsl B COOTBETCTBUH C YTBEPKACHHBIM
y4eOHBIM IIITAHOM.
NHnukaTopbl  JOCTHXKEHUS  KOMIIETEHIIMH  CUMTAIOTCS  C(HOPMUPOBAHHBIMH  TIPH

JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUECHHUS.




2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI

2.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHMILIMHBI IO BHAaM padoT
O6miast TPYAOEMKOCTh AMCHUILUIMHBI cocTaBisgeT 4 3adeTHbIX eauuul (144 gacoB), ux
acmpe/IeNIeHre TI0 BUJIaM paboT MPEJICTAaBICHO B TaOJIHUIIE

Buner pabot Bcero ®dopma 00yucHUs
4acoB OYHas
2
ceMecTp
(gackr)

KonTakTHas padoTa, B TOM 4ncJie:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHTHS JIEKLIMOHHOTO TUIA 34 34
71a00paTOPHBIE 3aHATHS 34 34
MIPAKTUICCKHUE 3aHATHS
CEMHUHAPCKHUE 3aHATH
HMHasi KOHTaKTHas padora: 43 4,3
Kontpons camocrogrensHoi padotsl (KCP) 4 4
ITpomexyrounas arrecranus (MKP) 0.3 0.3
CamocrosiTejibHAsi padoTa, B TOM YHcJIe: 45 45
OdopmiieHre 1a00paTOPHBIX paboT 8 8
CaMOCTOSTEILHOE H3YUCHHE TEOPSTUIECKOTO MaTepraia 10 10
CaMOCTOSATENILHOE PEIICHUE 313 8 8
[ToaroroBka K TeKylnieMy KOHTPOIIIO 19 19
KonTpoas: 26,7 26,7
IToaroroBka K sK3aMeHy 26.7 26.7
Oomasn yac. 144 144
TPY10€MKOCTH B TOM 4McJie KOHTAKTHas padora 72,3 72,3

3a4. eff 4 4

2.2 Conep:xanue JUCUUIIMHBI

Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIITUHBI.
Pa3zespl (TeMbl) TMCHMIUIMHBI, H3ydaeMbie B 2 cemectpe (ouHast hopma o0ydeHus)

KosmuecTBo yacos
N AynuropHas preaynut
o HanmeHoBaHue pa3ziesioB (TeM) opHast
Bcero pabora
pabota
J 113 JIP CPC
1. Bgenenwe. [IpeaMer u coepxanne XUMHUH 4 2 2
CrpoeHue aToma.
2. [lepuonnueckoii 3axon JI.11. Menneneena. 4 2 2
XuMHYecKas CBsI3b
3. BemecTBo B pa3snuyHbIX (a30BbIX COCTOSIHUSIX. 8 8
4. OO1mue 3aKOHOMEPHOCTH XMMHUUYECKHX ITPOIIECCOB 16 4 8 4
5. PactBopsl. Peakuuu B BOZHBIX pacTBOpax 19 6 8 5
OKHCIMTETLHO-BOCCTAHOBHUTEIILHBIE TIPOLIECCHI.
6. DneKTpoXUMHUYECKHE MPOIIecCHl B dnekTpoauTax. Kopposus u 16 4 8 4
3alIMTa OT KOPPO3HUHU
7 XuMUsT KOMIUIEKCHBIX coeinHeHni. KommiekcooOpa3oBanue B 6 2 4
pacTBopax
8. XuUMusI HEMETAUIOB M UX COEIMHEHMIA. 18 6 6 6
9. XHUMHS METAJUIOB U UX COEIMHEHHIA. 18 6 4 8
10. |XuMus B HAHOTEXHOJOTHSIX 4 2 2
HUTOI'O no pasoenram oucyuniurvl 113 | 34 - 34 45
KonTtpons camocrosrensroi padotsl (KCP) 4
IIpomexyrounas arrecranust (MKP) 0.3
TToAroTOBKA K TEKYIIEMY KOHTPOJIIO 26.7
OO6mas TpyI0€MKOCTh IO JUCIUILTHHE 144




[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3ansaTus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIUHBI
2.3.1 3auaTusa JeKIMOHHOI0 THIIA

Ne HaumeHnoBanue pazaena Conepanme paszena (Teus) dopMa TeKyLEro
(Temsr) KOHTPOJIS
1. |Beenenme. [Ipemver 1 |OCHOBHBIE TOHSATHS M 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI|Y CTHBIN KOHTPOJI,
COZIEPKAHNE XUMUH. HEOPTaHMYECKUX COSAMHEHNH. 3HaUeHNE XUMUN B H3YICHUH U |TECT
Pa3BUTHH TEXHUKH M TEXHOJOTHA.
2. |Ctpoenue aToma. Pa3zButne mnpencraBineHuid O CTpoeHUM artoma. BosiHOBas|YCTHBIN KOHTPOIIb,

Ilepronudeckuii 3aKoH U |Ipupoja 31eKTpoHa. [ToHATHE 0 KBAHTOBBIX UnClIaX. ATOMHBIE|TECT
NIepUoOANYECcKast CUCTEMa |OpOUTa Iy, UX dHepruu. [1opsIoK 3armojHEeHHs JJEKTPOHAMH
.M. Menneneesa. ATOMHBIX opOuTase. OHepreTudyeckue  AUarpaMMbl
XuMuueckas CBsI3b. MHOTO3JIEKTPOHHBIX aTOMOB.

CrpykTypa TNEpUOAMYECKOM CHCTEMBI M €€ CBA3b C
3JIEKTPOHHOU CTPYKTypoH aToMOB. IlepHOAMYHOCTH CBONCTB
aTOMOB 3JICMEHTOB, JIEMEHTOB U WX COCIHHCHHUH (aTOMHBIE U
HOHHBIE PAaJUyChl, SHEPruss W HOHU3ALMU U CPOACTBO K
JJIEKTPOHY,  3JEKTPOOTPULATENBHOCTD,  METAJUIMYHOCTb,
HEMETAJNIMYHOCTh; KHCJIOTHO-OCHOBHBIE U OKHUCIHUTEJIBHO-
BOCCTAHOBUTEJIEHBIE CBONCTBA).

Bo3HukHOBeHHE XHUMHYECKOH cBA3H. OCHOBHBIE HapaMeTphl
xuMudeckol  cBsa3u.  KoBamentHas  cBsa3e.  CBoifcTBa
KOBaJICHTHO# cBsi3u. CBsI3M 6 ¥ @ Tuna. TuIsl rudpuan3aiu
aTOMHBIX OpOUTAJIEH.

OCHOBHBIE TOHATHS O METOJE MOJEKYJSPHBIX OpOuTaneit
(MO). Metong MO JIKAO. 3Heprermdeckue AHarpamMMbl
IBYXaTOMHBIX ~ TOMOSCPHBIX  MOJEKYJN, OOpa30BaHHBIX
3JEMEHTaMU TEpBOr0 M BTOPOro NepuonoB. MoHHas CBS3b.
Merannuueckas cBa3b. CBOWCTBA COEAMHEHUN C PA3IUYHBIMU
BHMJIAMU XHUMUYECKUX CBS3EHl.

3. |O6mme 3akoHOMepHOCTH |OCHOBHBIE TOHSTHS: CHCTEMBI, MapaMeTphl COCTOSHUS,|Y CTHBIA KOHTPOJIb,
XMMHUUYECKHX MPOLIECCOB  |[TPOLECCHI, ()YHKIIMHU COCTOSIHUSL. TecT. Pemenue
IlepBelil 3aKOH TepMOAMHAMUKU. BHYTpEHHss dHEprus U €e|pacdyeTHBIX 3aJad
U3MEHEHHE TIPH XUMHUYECKHX IIpeBpalleHusx. Temnora u
pabota. Duranpnusa. CTaHZapTHAs SHTAJIBIUS 00pa30BaHUs.
3akoH ['ecca 1 SHTANBNNSA XUMHUECKUX PeaKIui. XUMHUYIeCcKHe
peakuuy ¢ TO3ULIMHA  TEPMOJMHAMUKU. Y CTOMYHUBOCTH
XUMHUYECKUX COeTUHEHUH. TOMIMBO KaK UCTOYHUK SHEPTHH.
Bropoii 3akoH TepMOIMHAMUKU. ODHTPOIHUSA. 3aBUCUMOCTb
SHTpONUM OT Temneparypbl. CtanaapTHas 3HTponus. Tperui
3aKOH TEePMOAMHAMHUKH. OHeprusi [ubbca wu »Heprus
I'enpmronsia. Kpurepuum caMonpou3BONBHOTO MPOTEKAHUS
MIPOLIECCOB B U30JIMPOBAHHBIX U OTKPBITHIX CHCTEMAX.
OObpaTrMoCTh XMMHYECKHX peaknnii. KoHcTaHTa XMMHYIeCcKOTo
paBHOBeCHs, KaKk Mepa TIyOMHBI TNPOTEKaHWS IPOIECCOB.
YpaBHEHUSI H30TEPMBI HM300aphl, HM30XOPHl XUMHYECKON
peakiyu. BrnmsHue mapamMeTpoB Ha COCTOSIHHE pPaBHOBECHS.
Ipunnun Jle Mlatense — bpayna. OcoO€HHOCTH paBHOBECHS B
TeTepPOTeHHBIX CHCTEMax

CKOpOCTb XMMUYECKOH peaKluy, ee 3aBUCMOCTb OT IPUPOABI
U KOHIIEHTpallul peareHToB, Temmeparypel. Ilopsgok u
MOJIEKYJISIPHOCTh  peakuuu. KoHCTaHTa CcKOpocTM U ee
3aBHUCUMOCTb OT TEMIEpaTyphl. YpaBHEHHE AppeHuyca.
OHeprus akTUBalMM. MeXaHM3M M KHHETHKAa peakluid B
TOMOTEHHBIX W TETepOTeHHBIX CcHCTeMaX. ['OMOTeHHBIH U
TeTEePOTreHHbIN KaTaau3. AyTOKaTaaus.

4. |PactBopbl. Peaknuu B OCHOBHBIE XapaKTEPUCTHKU JWCIIEPCHBIX CHUCTEM H WX |YCTHBIA KOHTPOJIb,
BOJHBIX pacTBOpax knaccupukanusa. McrtuHHBIE pacTBOpHL. TepMonmHaMuKa|recT. Pemrenue
npouecca pacTBOpeHUsl. I'unpartsl, COJIbBATBHI, |PACUETHBIX 3a/1a4




KpHCTaJUIOTHApPAThl. PacTBOpUMOCTb ra3oB, KHAKOCTEH,
TBEPABbIX BEIIECTB B BoAe. HacbllieHHbIE, HEHACHIILICHHBIC H
MIepeChICHHbIE pacTBOpEIL. Cnoco0b1 BBIPaYKCHUS
KOHLIEHTpaluidi  pacTBOpoB.  KomauratuBHble — CBOWCTBA
PacTBOPOB HENEKTPOIUTOB. OcMoc. OcMOTHYECKOE 1aBICHUE.
JlaBieHue HaCBIIIEHHOTO Mapa pacTBOPHUTENS HaJl PaCTBOPOM.
[NoBbImeHne TemMmepaTyphl KUMEHHUSI PACTBOPOB M MIOHMKEHHE
TEMIIEPaTypbl 3aMEp3aHUsl PAacTBOPOB. OIEKTPOIUTHIECKAs
mucconmarys. M3otonmuecknit kodddumuent. CuibHBIE U
cmabple  anmekTponuThl.  CTemeHbp  JJIEKTPOIUTHYECKOU
mucconnanu. CBsA3p HM30TOHHYECKOTO KOX(PQHIHEHTa CO
CTeNeHpl0 aucconmanuu. KoHcTaHTa aucconmanuy. 3aKkoH
paszoasnenuss OctBanbaa. OCOOEHHOCTH PAacTBOPOB CHIIBHBIX
9JIEKTPOIUTOB. AKTUBHOCTH MOHOB. VIOHHas cuiia pacTBOPOB.
[Iporonutnueckas Teopusi KUCIOT U OCHOBaHWH bpencrena u
Jloypu. KoHCTaHTa IPOTOJMTHUYECKOTO pPaBHOBECHS Kak
XapaKTECpUCTHKa CUJIbI KHUCJIOThI U OCHOBAHMUA. III/ICCOHI/IaHI/IH
Boabl. Monnoe mpoussenenue Boasl (pH u pOH). CrocoOst
ompenenenns pH  pactBopoB. OOmias, axTWBHas W
MIOTCHIUATIbHAS KHCIIOTHOCTB pacTBOpPOB. Peaxmms
HeWrtpammsanuu.  bydeprsie pactBopsl. Kitaccnduxanus.
Mexanmsm neiicteua. bydepHast emkocts. ['maponu3 comeid.
dakTophl, BIMAIOIMKE HA mpouecc ruapoinsa. KoHcTaHTa
rugpoiau3a M pH pacTBOPOB THAPOIM3YIOIIUXCS COJIEH.
leteporennble  paBHOBecusi B  pacTBopax. KoHcTaHTa
pacTBOPUMOCTH. YCIOBUSL 00pa3oBaHHs M  PacTBOPEHUs
0CaJIKOB.

OKHCIUTETBLHO-
BOCCTAaHOBHUTCIILHBIC
MIPOIIECCHI.
DNEKTPOXUMHUYUECKHE
MPOIIECCHI B
anexTpoiurtax. Kopposust
1 3aIIHTa OT KOPPO3HH.

OKHUCIINTENTFHO-BOCCTAHOBUTENBHBIC TIpolecchl. BaxHelmue
OKHCIHTEIN U BOCCTAaHOBHUTEIM. VI3MEHEHHe OKHCIHUTEIbHO-
BOCCTAHOBHTEJIBHBIX XapaKTEPUCTHK 3JIEMEHTOB B IIEPHOJIAX U
rpynnax nepuonumuecko cucrembl .M. MeHnneneesa.
CocraBneHne ypaBHEHUH OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX
peaximii (METoI HOHHO-3JICKTPOHHOTO OalaHca).
OnexkTpoxuMuUIecKue rmponecchl. [loTeHIrans MeTaJuInIecKuxX
W Ta3oBBIX 9nekTponoB. CraHmapTHBIE  JIEKTPOJHBIE
MOTEHIMANBl W 3JEKTPOABMKYIIAas CHJa TaJlbBAaHHYECKOTO
aneMeHTa. lloTeHIMANBl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
(penoxc) anexTpoaoB. YpaBHenue HepHera. Psi ctanmapTHBRIX
9NEeKTPOAHBIX MOTEHNHanoB. HampasneHne MpoTeKaHUA
OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IPOLECCOB. DJIEKTPOIIH3
paciyiaBOB M BOJHBIX PAcTBOPOB. [IpMMeHEHHE 3JeKTpoIu3a.
XWMHYECKHE MCTOYHUKH TOKA. AJIbTEPHATHBHBIE NCTOYHHUKH
SHEepruM. XWMHUYEcKas M JJIEKTPOXMMHYECKas KOPPO3HsL.
3ammTa METIIIOB OT KOPPO3HH.

YCTHBIN KOHTPOIIb,
TECT.

Xumust KOMIIJICKCHBIX
COCIUHECHUM.
KommexcooOpa3oBanue
B pacTBOpax.

KommnekcHbsle coenuHeHuss u ux mnonydeHue. CTpoeHue u
CBOMCTBa  KOMIUIEKCHbIX  coeauHeHud. HomeHkiatypa,
HU30MepHst KOMILIEKCHBIX COETMHCHHUM.
Kommekcoobpa3oBanue B pacTBopax. Koncranra
HECTOMKOCTU U KOHCTaHTa YCTOMYMBOCTH. XHUMHUYECKas CBS3b
B KOMIUIEKCHBIX coeamHeHmsx (merom BC, Teopus
KPUCTAJITUIECKOTO 0JIsA). Peakiuu ¢ yyacTHeM KOMILIEKCHBIX

Y CTHBII KOHTPOIIb.

COeMHEHU I (oOMeHHBIE, OKHCIIUTEIbHO-
BOCCTaHOBHTEIHHbBIE).
Xumusi HeMeTauioB U ux (PacnpocTtpaHeHHOCTh XAMHUYECKUX 3JIEMEHTOB. | Y CTHBI KOHTPOJIb.
COEJIUHEHU . Knaccugukanus XUMHYECKUX 3JIEMEHTOB. O6mrast | [{okmamsl,
XapaKTepUCTUKAa HEMETaJu1oB. Bomopol U ero coeAuHEHHs. |Npe3eHTaUuU

bop. ®usnueckue u xumuueckue cBoiicTBa. CoeAMHEHUS C
BojopoaoM. Kuciopomasie coennHeHHs 60pa.

Heoprannueckas xumusi p-asiementoB I1V-A rpynmer. O6mas
XapaKTePUCTHKA. AJUIOTpONHBIC (QopMbl yriepoaa. OKCHIBL,
KkapOoHaThI, KapOuasl. Bop, yriaepon - HHCTPYMEHTAIbHBIC H
abpasuBHbIe Marepruanbl. CoeqUHEHUS KPEMHUS U TepPMaHuUs.
XuMusl TIOTynPOBOAHMKOB. CHIIMKATHI WM aTFOMOCIIIHKATHI:




obImast  XapakTEepUCTHKA,
KepaMHuKa.

A3zor, dochop u ux coemunenus. Kuciopon, cepa, ceneH,
TeITyp W uX coeauHeHus. [anorensl. CoeIMHEHHS C
BostopogoM. KuciaopoiHple coeiuHeHusL.

CTCKIJIO, CHUTAJIJIBI, LHCMCHTHI,

Koppo3sus u 3amura
OT KOPPO3HHU

8. XUMHUS METAJIOB U UX Mertannsr: 06111351 XapaKTCpUCTHKa, CILIaBhbI, METOAbI YcTHBIM KOHTPOJIb.
COG)IPIHGHI/Iﬁ. NOoJIyueHU. Pacnonoxenue S-MeTalIoB B nepnoanquKoﬁ I[OK.]'IaI[LI,
Ta6JII/H_Ie. dusnyeckre 1 XUMHUYECKHE CBOMCTBA S-METAJIJIOB H TIpE3€HTaONN
ux coenaunenui. [IpuMeHeHne S-METAMIOB U X COCIMHEHUM.
dusnyeckue M XMMHYECKHE CBOMCTBA P-METAUIOB M HX
coenuHeHuil. IIpuMeHeHHe P-METaIOB W HX COEAMHEHUH.
Pacnionokenne 0-METQ/UIOB B MEPHOAMYCCKON Tabmimie.
OcHoBHBIC (u3HUecKre CBOMCTBA (-MeTammoB. XHMHUYCCKUE
coiictBa d-metamnmoB W uXx coeauHeHuil. [Ipumenenue d-
MCTAJIZIOB U X COCTMHCHHH.
Tokcukonorus METalIoB. PaI[I/IoaKTI/IBHI)Ie OJICMCHTBI.
9. |Xumus B O6mue 3agaud  HaHOTeXHONormit. Pomp  xumuu  B|JlOKIajwl,
HAHOTCXHOJIOT'UAX HAHOTCXHOJIOTUAX. HaHOSJ’IeKTpOHI/IKa. Hanomexanwuka. Mpe3CHTalu
HaHOMaTepI/IaHLI n METOABI HX TMOJY4YCHUS. PeaKHHOHHaﬂ
CIOCOOHOCTH HAHOMAaTEepPHUAJIOB. Hanoxumnueckue
TCXHOJIOT'UH. HepCHeKTI/IBH Pa3BUTHS.
2.3.2 3aHATHS CEMUHAPCKOI0 THIA (CEMUHAPCKHE 3aAHSITHS)
CemuHapckue 3aHITHS — HE IPEAYCMOTPEHBI.
2.3.3 3ansaTHs Ja00paTOpHOro Tuna (JiaGopaTopHbie padoThl)
Ne HaumenoBanue paznena TematrKa sansTHit/paGor dopma TeKy1ero
(Temsr) KOHTPOJIS

1. |Benenue. [Ipenmer [Texnuka Oe3omacHoctd. OcHOBHbIe mpaBmia u|3amura JIP
U COAEpKaHuE MpueMbl pabOTHl B XHUMHUYECKOW JabopaToOpuHu.

XUMHUHU Ilonyuenne u CBOKCTBAa OKCHUJIIOB, THUIPOKCHUJIOB,
COJICH.

2. |OGurue OHepreTuka xuMmMudeckux peakuuid. Onpenenenue|3amura JIP.
3aKOHOMEPHOCTH TETJIOTHI HEUTPAIM3aIlMU U TEIUIOTHI TUApaTaui. |OTYeT mo
XAMHYECKHUX pacyYETHBIM
IIPOLIECCOB 3aJ1a49am

CKOpoCTh ~ XMMHUYECKHX  PEaKIIH. Bmuguune|3amuTa JIP.

pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU|OTYET 1Mo

peakunu. XumMuueckoe papHosecue. Katanus. pacyYETHBIM
3aJ1a49am

3. [PactBOpsl. Peakiuu |[IpurotoBieHre pacTBOPOB U ompeneicHue ux|3ammuta JIP.
B BOJIHBIX PACTBOpAX |KOHLEHTPALMU TUTPOBAHUEM. DJIEKTpoauTHYecKas|OTyeT no

JIACCOLMaus. PaBHOBeCHs B pacTBOpax |pacyeTHbIM
BIEKTPOIUTOB. 3aJ1a9am
KucnotHo-ocHoBHbIE  paBHOBecuss B  BOAHBIX|3amuta JIP.
pactBopax cone. ['maponus coneit. Onpenenenune|OTUET MO
pH. Bydepnsbie pacTBOpBHL. pacyeTHBIM
3aJ1a9am

4. |OKHCITUTETHHO- OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC peakuuu. |3amura JIP
BOCCTAHOBUTEIIbHBIEC |DJIEKTPOIHbBIE MOTEHIHAITBI METAJJIOB.

IIPOLIECCHI. ["anbBaHMYECKHE AIE€MEHTBL. DIIEKTPOIU3.
DIIEKTPOXUMUYECKUE

IIPOLECCHI B

JJIEKTPOJIUTAX.




5. | Xumus HemerawioB | Xumus snementoB VII-A, VI-A rpymm. 3amura JIP.
U UX COCIUHEHUHN. Jloknanpl,
MIPE3CHTALIUU
Xumus anementoB V-A, IV-A, I-A rpynm. Samura JIP.
Jloknaspl,
MIPE3CHTAIINH
6. | Xumus meramioB u | Xumus snementos VI-B, VII-B, VII-B rpymm. 3amura JIP.
UX COEOUHEHUN. Jloknansl,
MIPE3CHTALIUU

3amrura 1aboparoproii pabotsr (JIP), kontponbshas padora (KP).

2.3.4 IllpuMepHasi TeMaTHKA KyPCOBBIX padoT
KypcoBas pabota He npenycMOTpeHa y4eOHbIM MIJIaHOM.

2.4 TlepevyeHb Y4eOHO-METOIMYECKOT0 OOeceYyeHHs IS CAaMOCTOSITeJIbHOH PadoThI
00y4JaOIMXCS MO0 ANCHUIIHHE

Iepedyensb yueOHO-METOAMYCCKOTO OOCCIICUCHHUS TUCIUILIHHBI IO

Ne Bun CPC BBITOJIHEHHIO CAMOCTOATENBHON PabOThI
1 |Teoperuueckas 1. O6mas xumusi. Teopus u 3amaun: YueOHoe nocobue / Ilox. pex. H.B.
CaMONOJrO0TOBKA Koposuna u H.B. Kynemosa.
ITonrorosxka x JIP 2. Pocun U.B. Xumus. YueOHUK U 3aJa9HUK: U IPUKIaTHOTO OaKataBpuara
Tect / N.B. Pocun, JI.JI. Tomuna, C.H. ComoBreB. — M. : UznatensctBo FOpaiiT,

2018. — 420 c. — (Cepus: bakanasp. [IpukinagHoit Kypc)

Meroaudeckne peKOMEHIAIMN K OpraHu3alii ayAUTOPHON U BHEAYAUTOPHOMH
(camocToOsITEeNBHOM) pabOTHI CTYJEHTOB: MeTOoANYecKue ykazaHus / coct.T.I1.
Cropoxenko, T.b. Tlounnok, A.B. becnamos, H.B. Jloza — Kpacuonap:
Kyb6anckuii roc. yH-1, 2018. 89¢

2 |PacuerHble 3a1aun Merouyeckue yKa3aHus 10 PELICHHIO PACUETHBIX 3aa4

O6mast xumust. Teopust u 3amaun: YueOHoe mocobue / Ilox. pex. H.B.
Koposuna u H.B. Kynemosa, O.H. Tonwapyk, B.K. KawmsImanosa,
n3natenbetBo: «Jlanby. I'oa: 2017. Usnanue 2-e usj., crep. 492 c.

3 |doxnazel, coobuieHus, Meroauyeckre peKOMEHIAIMY K OpraHn3alii ayJAUTOPHON U BHEAYIUTOPHOM
TIpe3eHTaINH (camocTosITENHHOM) pabOThI CTY/IEHTOB: MeToandeckue ykazanwus / coct.T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jloza — Kpacnonap:
Kyb6anckwuii roc. yH-T, 2018. 89¢

VY4ebHO-MeToIM4YecKHe MaTepualibl JUIsl CaMOCTOSTEIbHONW paboThl OOyYaroLMXcs U3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37J0OPOBBS M BOCIIPHUITHS HH(DOpMAIIHN:

Jljig U1 ¢ HapyLIEeHUsIMU 3pEHUS: B IEYaTHOM opMe YBETUUYEHHBIM IpUPTOM; B hopme
JIEKTPOHHOIO JJOKYMEHTA.

JIyist i ¢ HapyIIEHUSIMA CTyXa: B ledaTHoM opme; B hopMe dIEKTPOHHOTO JTOKYMEHTA,

JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO arnmapara: B ne4atHoi ¢popme; B popme
AIIEKTPOHHOTO JJOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.

3. OoOpa3oBaTe/ibHbICE TEXHOJIOTMH, NPHMEHsieMble IPH OCBOCHUM UCHUILIHMHBI
(Mmomyuis)

B cootBerctBun ¢ TpeboBanusmu GI'OC BO no nanpasnenuto noarotoBku 27.03.01
CranpapTusanys U METpOJIOTUsl pean3alysi KOMIIETEHTHOCTHOIO IOJX0Ja IpeaycMaTpuBaeT
IIMPOKOE UCIOJIB30BaHUE B yUEOHOM MPOLIECCE aKTUBHBIX M MHTEPAKTUBHBIX (POPM IPOBEACHUS
3aHATuil. HTEpakTHBHOE 00yUeHHE — MYTh K YIPABJICHUIO CUCTEMbI CAMOCTOATEIBHON PabOoThI




CTYJIEHTOB. TeXHOJOrusi UHTEPAKTUBHOTO OOyUYEHHUs 3aKIH0YAaeTCs B TOM, YTO Ha MPOTAKEHUU
BCEro y4eOHOTO BPEMEHU MPOMCXOAUT OOMEH MHEHUSMH, BBICIYIIMBAIOTCS U OOCYXTAOTCS
pa3Hble TOUKHU 3pEHUs CTYACHTOB. IHTEpaKTUBHBIE METO/IbI — 3TO CIOCOObI LI€JICHANPABICHHOTO
YCUJICHHOTO B3aWMOJICHCTBHS IPENOJaBaTeIH U CTYJCHTOB 0 CO3/IaHUIO ONITUMAIIBHBIX YCIOBUN
npoiiecca 00y4JeHus.

Opranu3anuss M3y4yeHHs MaTephallia Kypca OCYHIECTBISIETCS Ha OCHOBE CHCTEMHO-
JEeSTEIIbHOCTHOIO MOAX0/1a U PEeKOMEHAAINA MTOATAITHOT0 OPMUPOBAHUS YMCTBEHHBIX JCHCTBUMA.
[Tpy 0cBOCHMHU AMCIUILTUHBI HCIIONB3YIOTCA KaK TPAJUIIMOHHBIC, TAK U HOBBIC MEIarOrHyecKue
TexHojoruu. Jlekuuu u naboparopHble 3aHATUS SBJSIOTCS TPAJUIMOHHBIMHU NPU OOyYEHUH B
BYy3axX U CIOCOOCTBYIOT (POPMUPOBAHHIO Y CTYJICHTOB 0a30BbIX 3HAHUI, OCHOBHBIX MBICIUTEIBHBIX
ornepanuii, pa3BUTUIO JIOTUKU. JIEKIMM HOCAT MOTHBAIIMOHHO-TIO3HABATEIbHBIA XapakTep.
JlaGopaTopHble 3aHATHS SBIAIOTCS CAMOCTOATENBHBIMH M HMMEIOT TNPOOIEMHO-TTOMCKOBBIN
xapakrtep. JlaGopatopHyio paOoTy, BBINOJHIEMYIO CTYJEHTOM, MOXHO CYHTAaTh MPOOJIEMHOMN
CHUTyallued M €€ pEIICHHE II03BOJIIET pPEaTn30BaTh TBOPYECKYIO JCSTEIBHOCTh, Pa3BUTh
KOMMYHHUKATHBHYIO CIOCOOHOCTH Ka)KIOT'0 CTYICHTA, HAYYUTh €T0 apTyMEHTUPOBAHHO BBIPAXKATh
CBOM MBICJIH B IPUCYTCTBUH IPYTHX, Pa3BUBATh HABBIKH SKCIIEPUMEHTALHON paboThl. B kauecTse
CJIIOBECHO-HAIIATHOTO MeTOoAa OOy4YeHHS HCHOJIb3yeTCs JIEMOHCTPAI[MOHHBIM XHUMUYECKUIl
OKCIEPUMEHT, KOTOPBIN MPOBOAUTCS NP YTSHUH JICKIMIA U MPOBEIACHNUH JTa00PaTOPHBIX 3aHATHIA.
JIeMOHCTpallMOHHBI SKCIEPUMEHT IMO3BOJISIET MpenojaBareio cHopMHpOBaTH HHTEPEC K
OpeaMeTy Yy CTYICHTOB, O0y4aeT mpHeMaM TEXHHKH JIaDOpaTOPHOTO SKCIEPUMEHTA.
JIeMOHCTpallMOHHBIN 3KCIEPUMEHT - UCTOYHUK MPUOOPETAEMBIX CTYACHTOM 3HAHWM, HABBIKOB,
YMEHUH; CpEACTBO TPOBEPKM HMCTUHHOCTH BBIABHUTAEMBIX THIIOTE3, pEIICHHUS YYEeOHBIX W
UCCJIEIOBATENLCKUX TIPOOIIEM.

s moBbrmeHuss 3()(GEKTUBHOCTH y4eOHOTO TIPOIecca HCIONIB3YIOTCS  CIICAYIOIINe
o0Opa3oBaTeNbHbIe TEXHOJIOTUU: HH(POPMAILIMOHHO-PA3BUBAOIIINE TEXHOJIOTHH, HAPaBICHHbIC Ha
(dbopMUpOBaHKE CUCTEMbI 3HAHUM, 3alIOMUHaHUE U CBOOOIHOE onepupoBanue uMu. Mcnomnb3yercs
METO/ TPOOJIEMHOTO H3JIOKEHUs MaTepuaia, CaMOCTOATENbHOE M3Y4YEeHUE JINTepaTyphl,
pUMEHEHHE HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTUH [T CAMOCTOSTEITFHOTO TIOTIOJTHEHU S 3HAHUIH
BKJII0Yasl UCIIOJIb30BaHUE TEXHUUYECKUX U 3JIEKTPOHHBIX CPEICTB MH(OPMAINK; 1€ TebHOCTHbIE
NPaKTUKO-OPUEHTHPOBAHHBIE TEXHOJIOTWH, HalpaBleHHbIE Ha (OpPMUPOBAHHE CHCTEMBI
npodecCHOHATBHBIX NPAaKTUYECKMX YMEHUH TpU MPOBEACHHUH HKCHEPUMEHTAIbHbIX
UCCIIEIOBaHM, 00ECTICYNBAIOIINX BO3MOXXHOCTh KQUECTBEHHO BBHIMOJHATH MPOPECCHOHATHHYIO
JeSITeIbHOCTD; pa3BUBAIOIINE MPOOJIEMHO-OPUEHTHPOBAHHBIE TEXHOJOTMM, HAIlpaBlIEHHBbIE Ha
(dopmMEpOBaHUE U pa3BUTHE IPOOIEMHOTO MBIIIICHHSI, MBICIIUTEIbHONH aKTUBHOCTH, CIOCOOHOCTH
BUAECTh U (OpMyTUpOBaTh MPOOJIEeMbl, BBIOMpaTh CHOCOOBI M CpEACTBAa A HMX PpELICHUs,
TEXHOJIOTUM  JIMYHOCTHO-OPUEHTHPOBAHHOTO o0y4eHus, MO3BOJIAIOIINE CO3/1aBaTh
UH/IMBU/yallbHble 00pa3oBaTelbHbIE TEXHOJIOTHH, OOECIEeUYMBAIOIIME YUYeT PA3IUUHBIX
crocoOHOocTell  00ydaromMx, CO3JaHHEe HEOOXOMUMBIX YCIOBUHM Al pPa3BUTHS  UX
UH/IMBUYaJIbHBIX 0COOEHHOCTEM.

JInsi WHBAMMIOB W JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3J0POBBSI MOTYT OBIThH
UCIIOJIb30BaHBI o0pazoBaTesbHbIE TEXHOJIOTHH, MO3BOJISIOIINE MOJTHOCTBIO
WH/IMBUYaIIN3UPOBATH COJEPKAHNE, METO/IBI i TEMIThI YI€OHOH AEATEIbHOCTH, BHOCUTH BOBPEMS
HEO0XO/IMMBbIE KOPPEKTHBBI KaK B JIEATENBHOCTh CTYJCHTAa-MHBAJIUAA, TaK U B JEATEIHbHOCTb
npernoaaBaress.

4, OHCHO‘IHI)IC cpeacrea I TEKYyLIETro KOHTPOJIA ycneBaeMoCTH n
NMPOMEKYTOYHOM aTTeCTAIUN

B cootBerctBum ¢ IloosxkenneM o MMPOBCACHNHN TCKYILICTO KOHTPOJA YCIIEBAEMOCTHU U
MpPOMEXKYTOUHOM artectanuu obyuatomuxcss KyOol'Y u ero ¢unamanoB, TeKymuid KOHTPOIb
yCIIEBAaEMOCTH CTYJEHTOB NMPOBOIUTCS B LEJSIX COBEPUICHCTBOBAHUS U HEMIPEPHIBHOTO KOHTPOJIS
KauecTBa 00pa3oBaTeNLHOTO MPOIlecca, MPOBEPKE YCBOCHUS YIeOHOT0 MaTeprana, akTHBU3AUU
CaMOCTOSITEIbHOW pabOThI CTYACHTOB. TeKyImuii KOHTPOJIb 3HAHUH CTYJEHTOB OCYIIIECCTBIISETCS



MOCTOSTHHO B TEYEHUU y4eOHOro rojia. Busibl TeKymiero KOHTposi: yCTHBIN (MTUChbMEHHBIN) OIpoc
Ha JICKIUSAX, 3allUTa JIA0OPaTOPHBIX pPabOT, MOATOTOBKA OKIAIOB, MPOBEPKA BBITIOIHEHUS
MUCHbMEHHBIX JOMAIHUX 3aJaHuil (pacyeTHBIX 3aJaHuil), TECTUPOBAaHHE, MPOBEpKA 3HAHUN IO
pe3yibTaTaM caMOCTOATENIbHON PabOThl CTYACHTOB, OLIEHKA AKTUBHOCTHU CTYJICHTA HA 3aHATHUSX.

OCHOBHBIM BHUJOM TEKYIIETO0 KOHTPOJS 3HAHUM CTYIEHTOB OYHOU (HOpMBI OOy4YEHUS
SABJISIETCSI BHYTPUCEMECTPOBasi aTTeCTallusi, KOTOpash MPOBOJIUTCA OJWH pa3 B CEMECTp B
00s3aTeNbHOM MOPSAKE HA BCEX Kypcax B COOTBETCTBUU € rpadukoM y4eOHOTO Ipolecca JaHHOTO
CEMECTpa M 3aBEPILIACTCS HE MO3/IHEE YEM 3a MECSI] /10 Hayaja IPOMEXYTOUHOM aTTeCTall1u.

[IpomexyTouHas arrecTanusi MPOBOJUTCS MO JAaHHOW JUCUUIUIMHE B (popMe 3K3aMeHa.
OrneHOYHBIC CPEJICTBA MIPEIHA3HAUEHBI JIJIs KOHTPOJIS U OLICHKH 00pa30BaTeNbHBIX TOCTHKEHUHN
00y4arouuxcsi, OCBOMBILUX MPOrpamMMy yueOHON AUCUMILTUHBI «Heopeanuueckas Xumusy.

OLieHOYHBIE CPEICTBA BKIIFOUYAET KOHTPOJIbHBIE MAaTEPUAIIBI ISl TPOBEJICHUS TEKYIIErO

KOHTPOJISI B JOpME BOIIPOCOB JJIsl YCTHOTO KOHTPOJIS, pAaCYETHBIX 3a/1a4, TECTOB, U
MIPOMEKYTOYHOM aTTECTAIK B JOPME BOIIPOCOB U 33/1a4 K IK3AMEHY

CprRTypa OLHCHOYHBIX CPEACTB AJHA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTrreCcTanmum

KOI[ 1 HAMMCHOBAHUC Hanmenosanmne OLICHOYHOT'O CPCACTBA

PesynbraTel 00y4ueHust

HHIUKATOpa
p (B cooTBeTCTBHH C 1. 1.4)

(B cooTBeTCTBUH C 1. 1.4)

IIpomexxyTounast
aTTeCTaIHs

n/m Texkymuil KOHTPOJIb

UIIK-7.1. obmamaer | 3Haer B uensix | YcerHeli onpoc, 3amuta JIP, Bomnpocs! k

CIIOCOOHOCTBIO
MNPOBOJUTE XUMHUYECKHUE
IKCIIEPUMEHTBI o
3aJaHHBIM METOJUKAM C
00pabOTKOM, aHATH30M U
OMKCAHKUEM PE3yJIbTATOB

Ka4yeCTBEHHOTI'O
TIPOBEACHUS
SKCIEPUMEHTA OCHOBHBIC
3aKOHBI XUMHH, JIC)KAIIHE B
OCHOBE MPOLIECCOB
Pa3IUYHBIX TPOU3BOJICTB,
PEaKIMOHHYIO
CIIOCOOHOCTD
HEOPTaHUYECKUX
COETMHECHUH,
HCTIONB3YEMBIX B
TIPOU3BOJICTBECHHBIX
TEXHOJIOTHAX

BEITIOJTHEHUE PACUCTHBIX
3aJlaHM, TECTOB ,IOKJIAJIBL,
MIpe3eHTAIHA

OK3aMCHY

yMeeT CTaBUTh LEIH H
3a1a4u SKCIEPUMEHTA,
OCYIECTBIISITh ~ €r0 U
AHAJIU3UPOBATh

IIOJIyYEHHBIE PE3YJIbTaThl

3ammTa JIP, BeImoHeHNE
pacUYeTHBIX 3aaHUH

Bomnpocs! k
9K3aMeHy

BJIAJICET TEXHUKOH u
METOJUKON XHUMHUUYECKOTO
JKCHEpUMEHTa Hu ero
OIMCaHUEM

Sarrura JIP

TunoBble KOHTPOJIbHbIE 32JaHUA WJIH MHbIE MATEPHAJIbl, HE00X0AUMBbIE J1JI51 OLlEHKH
3HAHMIi, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
(opMupoOBaHUA KOMIIETEHIHH B MpoLiecce 0OCBOeHHsI 00pPa30BaTeIbLHOI NMPOrpaMMbl

OueHovHbIe cpeacTBA /IS IPOBEACHHUS TEKYIEro KOHTPOJIs
- BOIPOCHI [JIs1 YCTHOI'0 KOHTPOJISI
Paspnen 1. Beeaenne. Ilpeamer u conepxanue XuMHH.
1. /[laiiTe onpenenieHust MOHATHUSAM «aTom». 13 uero oH coctout, umeeT u oH 3apsan? [lpuseaure

IUTAHETapHYIO MOJIEIIb CTPOCHUS aTOMa.
2. Yto Takoe monekyna? meer nmu ona 3apsin? IlpuBeanTte npuMepsl MOJIEKYJ BELECTB.
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[IpuBenuTe npuMep XUMHUYECKOTO AIEMEHTA B COCTOSIHUSX: aTOM, MOJIEKyJa, HOH. [loscHuTe,
B UEeM Pa3HUIA MEXKAY dTUMH TPEMsI COCTOSHUSIMU M KAaKUMHU CBOWCTBAMU OOJIAJIaeT Ta WIH
WHas 4YacTULA.

Uro Takoe konmuecTBO BemecTBa? Kak oHO oOo3Hauaercs, B 4em u3mepsercsa? CKOIbKO
yacTuIl coepkuT 1 Mok BemectBa? Kak 0003HauaeTcst YMCIIO YacTHIl?

UYro takoe moisipHas macca? Kak oHa obo3HadaeTcs, B ueM m3mepsierca? Kak paccuurarb
MOJISIPHYIO MacCy BEIECTB?

Cdopmynupyiite 3akon Aoraapo. Uto Takoe HOpMalibHEIE ycinoBus? UTO Takoe MOJISIPHBIN
o6bem raza? Kak oH oOo3HayaeTcs, B 4eM H3MepseTcs W dyeMy OoH paBeH? Kakoit oObem
3aHUMAET a3 KOJIMYEeCTBOM | MOJIb MpH H.Y.?

Kak paccuutsiBaeTcs 00beM rasza MpH YCIOBUSIX, OTIMYHBIX OT HOpManbHBIX? IlpuBenute
ypaBHeHue MeHnneneeBa- Kianeipona.

Yro Takoe mpocThie U cioxHble BemecTBa? [IpuBeanre ux kiaccuukaiuio.

Uro takoe skBUBaieHT? UTo Takoe (hakTOp SKBHBAJCHTHOCTH M Kak OH oOo3Hayaercs? Kax
€ro MOXKHO paccuuTaTh? [l Kakux SJE€MEHTOB OH SBJSETCA MOCTOSHHBIM M IOYeMy?
[IpuBenuTe NpUMEPBI.

Kak paccuntarh »KBUBaJEHTHYIO MacCy HpPOCTBIX N CIOXHbIX BemecTB? [lpuBenure
dbopMysbl, TOSCHUTE Kakhe BEIMYMHBI B HHUX HCHOJB3yloTcsa. Kak o0o3Hagaetcs
SKBUBAJICHTHAs1 Macca, B YeM U3MepsieTcs?

Urto Takoe SKBUBAICHTHBIN 00beM ra3a? Kak ero Mo>KHO pacCuuTaTh?

CdopmynupyiiTe 3aK0H SKBUBAICHTOB, IPUBEIUTE €0 MATEMAaTHUECKOE BhIPAXKEHHUE.

Uto Takoe creneHb oOkucieHus? Kak onpeaenuTtb MakCUMalbHYIO CTENEHb OKHUCIICHUS
31emeHTa’?

Kakue snemMeHTBhl MpOSBISIOT IMOCTOSHHYIO CTEMEHb OKHCIeHusi? UeMy paBHa CTENEHb
OKHCJICHUS 3JIEMEHTOB B IIPOCTHIX BelllecTBax?

[lpuBenure Kiaccudgukanuio BemecTB. Kakue OCHOBHBIE KIJIACCHI HEOPTaHUYECKHX
COEIMHEHUH BbI 3HaeTe?

[TpuBenure knaccudukanuo okcuaoB. Kak oOpasyrorcs HazBaHusa okcuaos? Kak Hammcarts
dbopMyIy BBICIIETO OKCH/JIA DNIeMeHTa?

[TpuBenure knaccudukanuio kuciaot. Kak o0pa3yroTcs Ha3BaHUS KUCIOT?

[TpuBenute knaccudukanuio ocHoBanuii. Kak 00pa3yroTcst Ha3BaHUSI OCHOBaHMIt?
[TpuBenure knaccudukanuio coneil. Kak oOpasyrotcst Ha3BaHUs coneit?

IIpuBeauTe ypaBHEHHS NIOJHOW U CTYIIEHYATON JUCCOLMALIMU KUCIIOT, COJIEM U OCHOBAHMIA.
C yem pearupyrT KUCIOTHBIE OKCUABI? [IpuBenuTe mpuMepsl peakinu, TOKa3bIBAIOIIUX HX
KHUCIJIOTHBIE CBOMCTBA. [IpuBennTe npuMep reHeTUYECKOM CBSI3U «3JIEMEHT - KUCITOTHBINA OKCH/]L
- KUCJIOTHBIN OCTATOK - KHCIIOTa».

C 4em pearupyroT OCHOBHbIE OKCUIbI? [IpuBenuTe npuMepsl peakiui, JOKa3bIBAIOMINX UX
OCHOBHBbIE cBOWCTBA. [IprBenTE MPUMEP Fr€HETUUECKON CBSI3H «AJIEMEHT - OCHOBHOW OKCH] -
OCHOBAHUE».

Uro Takoe amdorepHOCTh? [ KakuxX 3JIEMEHTOB XapakTepHBI amM(pOTEepHBIE CBOMCTBA?
[IpuBenuTe NpUMEpHI.

C yem pearupyroT amdorepHbie okcuabl? [IpuBeauTe mpuMepsl peakiuii, JOKa3bIBAIOIINX
amdoTepHbie cBOMCTBA. [IpuBenuTe MpUMep TeHETHYECKON CBS3H «QJIIEMEHT - aM(OTEpPHBIA
OKCHJI - aM(pOTEPHOE OCHOBAHUE.

Kak M3MeHSI0TCS KHCIOTHO-OCHOBHBIE CBOMCTBA JUISl S- U P-AJIEMEHTOB B NEPHOJIaX CIIEBA
HanpaBo? Kak 3To CBA3aHO ¢ METAINIMYECKUMH M HEMETAJUTMYECKUMHU CBOMCTBAMU?
[IpuBenuTe XMMUYECKHE CBOMCTBA KUCIOT.

[IpuBeanTE XMMHUYECKUE CBOMCTBA OCHOBAHUH.

[TpuBenute mpumepsl aM(poTepHbIX OCHOBaHUH. C ueM OHU MOTYT pearupoBarhb?

[IpuBeanTE XMMHUYECKHE CBOMCTBA COJIEH.
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Pasnen 2. Crpoenme aroma. Ilepmoamyeckuii 3aKOH W TEPUOAMYECKAs] CHCTeMa
xumu4yeckux djaemMenToB /[.U. MengeneeBa. XuMu4YeCKas CBA3b.

. Ha yem ocHoBana COBpEMEHHAaA MOJCIIb CTPOCHUA aroma? Kak paccMaTpuBacCTCA 3JICKTPOH U

€ro IBWKEHUE B dTOU MOIEIN?

. Uto Takoe SJICKTPOHHOC obnako? Kak u3MeHseTCs INIOTHOCTh QJICKTPOHHOI'O obOyaka 1o MEpE

yIajaeHus oT sapa u modemy? Mmeer au 31eKTpoHHOE 00JIaK0 TPaHUITBI?

. Uro Takoe aromuas opbutans (AO)? [Touemy AO MoryT mmeTh pa3Hbie pazMmepbl? Kak 310

BIIUSIET Ha cBOKCcTBa aToma? Kak 0003Ha9aroTCst rpad)udecKu aTOMHBIC OpOUTANH, SJIEKTPOHBI Ha
opOuTansix?

[lepeuncnure KBaHTOBBIC YUCIIA. J[J1s1 9eT0 OHU MCIIONIB3YIOTCS?

Kak o0o3Havaercs rimaBHOe kKBaHTOBOE unciio? Kakue 3HaueHusi IpUHUMAET INIaBHOE KBAaHTOBOE
yucio? 3a uto oHo oTBevaeT? UTo Takoe SHEepreTUUeCKUil ypoBEHb (3JIEKTPOHHBIN CII0M)?
DNEKTPOHBI KAKOTO IHEPreTUYECKOr0 YpPOBHS MMEIOT HAUMEHBIIYI0 SHEPruio? DIEKTPOHBI
KaKOro 3HEPreTHYECKOT0 YPOBHS HAXOAATCS HanOoIee OJU3KO K sApY U mouemy? \

Kak o603HauaeTcst mo6oyHOE KBaHTOBOE 4Kciio? 3a yTo OHO oTBeuaeT? Kakue 3HadeHHs] OHO
npunumaet? Kakoit popme opOuTanm oHU COOTBETCTBYIOT?

Kak mpoucxoauT pacuierieHue 3HepreTMYeckux ypoBHeW Ha nonypoBHU? Ckonpko AO u
AJIEKTPOHOB MOKET BKJIFOUATh TIOyPOBEHD TOTO MJIM UHOTO THTIA?

. Kak 0003HauaeTcs MarHuTHOe KBaHTOBOE 4MCIO? 3a uTo oHO oTBedaeT? Kakue 3HayeHHUs OHO

pUHUMAET JJist opOuTaneii paznoro tuma? IlpuBeanre rpaduyeckue mpuMepsl.

UYro Takoe cnuH? Kak o0o3HauaeTcsi cMHOBOE KBaHToBoe 4ucio? Kakue 3HaYeHHS OHO

npuHuMaer? YTo Takoe napaienbHble U aHTIINapalIeIbHbIE CIIUHBI?

Chopmynupyitte npunuun [laynu. CKOIbBKO 3JEKTPOHOB MOTYT HaXOIHUTHCS Ha OJIHOM

aTOMHO# opourtammn? KakoBbl X CITUHBI?

Chopmynupyiite npaBuiio KieukoBckoro. OOBSICHUTE € €ro MOMOUIbIO, IMOYEMY MIpH

3aMlOJTHEHUH DHEPTreTHUECKUX YPOBHEH SJIEKTPOHAMHU CHadvaja 3aloJIHSAETCS YpOBEHb 6S, a

MOTOM YK€ ypoBeHb 5d.

Chopmynupyiite mpasuio ['yHna.

KakoB nops0K 3a110JIHEHUS SHEPTETUYECKUX YPOBHEN U TOAYpOBHEN? UTO Takoe 3JIEKTPOHHAS

KoHpuryparnus aroma (35ektponHas ¢popmyna)? Kak ona 3anuceiBaercs? Kakue 35eKTpoHHbBIE

KOH(UTYpaIiH SBISIOTCS YCTOWYUBBIMU?

ChopmynupyiiTe IEPUOTUIECKUAN 3aKOH.

Kakyto cTpykTypy nmeer Tabnuua MenneneeBa? Ykaxure, Kak ONpeIeTuTh MepHoJ], TPYIILY,

MOATPYIIY.

C ToukM 3peHMs IJIEKTPOHHOW KOH(UIypaluM aToMa, 4TO MOKa3bIBae€T HOMEp 3JEMEHTa B

MEepUONYECKON cUcTeMe, HOMEp IpyIbl, Homep nepuoaa? [Ipuseaure npumep.

Ha kakue cemelicTBa pa3/ienstoTcs 31eMeHThl B Tabnuie MenneneeBa? Uem 310 00ycioBieHO?

Kakumu cBoiictTBamMmu oHM o0OnagaroT (MeTayuiMueckue, Hemertauinyeckue)? K kakum

ceMeNCTBaM OTHOCSATCS AJIEMEHTHI TMIaBHBIX M T0O0YHBIX nmoarpynmn? [Ipusenute npumepsl. Kak

W3MEHSIIOTCSl METa/NIMYeCKHe W HEMeTaJUIMYeCKHe CBOMCTBa MO MepuojaM U Trpymnmnam?

[IpuBenuTe npUMepBHl.

Yewm omnpenensieTcst BAICHTHOCTh XUMHUYECKOI0 3JIEMEHTA B IJIaBHBIX U MOOOYHBIX MOATPYIINax?

Kakue 31eKTpOHBI SBIAIOTCA BaJCHTHBIMH W MOTYT MPHHUMAaTh y4yacTue B 0Opa3oBaHUU

XUMHYECKOMN CBS3U?

. Uro Takoe sHeprus monuzanun? Kak ona mamensercs no nepuojam u rpynmnam? OObsicHUTE
noyemy. [IpuBeaure npumepsl. Kak 370 BIMSET HA XUMHYECKHAE CBOMCTBA 3JIEMEHTOB? Y KaKUX
AJIEMEHTOB HU3KNE DHEPIMH HOHU3ALUH U [TOUYEMY?

. Uro Takoe cpoAcTBO K A1ekTpoHy? Kak oHO u3MeHsercs no nepuoaam u rpynmnam? O0bsicHUTE
nouemy. [IpuBenaure npumepsl. Kak oHO BiIuseT Ha XMMHUYECKHE CBOWCTBA AJIEMEHTOB? Y
KAaKHX 3JIEMEHTOB BBICOKOE CPOJCTBO K AJIEKTPOHY U IoUeMy?
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Kak m3MeHstoTCs paginychl aTOMOB M MOHOB MO TepuogaM u rpynmnam? Kak 3T1o Biuser Ha
XUMHUYECKHE cBoWcTBa 3neMeHTOB? IlpuBenure mnpumepbl. Y KakUX 3JIEMEHTOB CaMble
OosblIME pasnuychl U OYeMy?

Uro Takoe anekTpooTpuuareabHocTh? Kak oHa m3MeHsercs mo mepuonaaMm u rpynnam? Kax
BIMSET HAa XMMHUYECKUE CBOMCTBA 31eMeHTOB? [lpuBenute mpumepbl. Y KakMX JJIEMEHTOB
camasi BbICOKasl 2JIEKTPOOTPULIATENIbHOCTD?

Yro Takoe OKHCIMTEIbHBIE, BOCCTAHOBUTENIBHBIC CBOMCTBA? Kak OHM HM3MEHAIOTCA 110
nepuogaMm u rpynnam? Kak 3To cBA3aHO ¢ 3JIE€KTPOHHBIM cTpoeHuem aroma? IlpuBenure
npumMepsl. Kakue BelecTsa sBIsIIOTCS BOCCTAHOBUTEIISIMHU, @ KAKAE OKUCIIUTEISIMUA U [TOYEMY?

Uro takoe xumuueckas cBs3b? Kakylo mpupojay, COrjlacCHO COBPEMEHHBIM IMPEICTABICHUSM,
UMeeT XuMHuecKas cBs3b? Kak U3MEHATCS SHEpPIus CUCTEMbI IPU 00pa30BaHUN XUMHUYECKON
CBSI3U M KaKue CHIIbI €e 00YyCIIaBINBarOT?

Jaiite onpezneneHuss XapakTEpUCTUKAM XMMHMUYECKOM CBS3U: JUIMHA CBSA3HM, BAJCHTHBIA Yrod,
sHeprus cBsA3U. B kakux eauHunax oHu uiaMepstorcsa? Kak 3aBUCHT sHEprus cBsi3U OT €€
niHBI? Kakast cBs3b SIBISICTCS HAnOoJ1ee TPOYHOM?

IlepeuncirTe OCHOBHBIE BUABI XUMUYECKOHN CBSA3H.

Jaiite onpeneneHre KOBIEHTHOM CBsI3U. 3a CUET 4ero oHa obpasyercs?

Yem 00ycI0BICHBI HAIPABICHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOMN CBSI3U?

Kak oOpa3yercst KoBajeHTHas CBA3b 110 OOMEHHOMY MexaHu3My? Kakue 31eKTpoHBI MOTYT
INPUHUMAThH Y4acTHE B 0Opa30BaHUHU CBA3U?

[Touemy xuMHYecKasi CBsI3b MOXKET 00J1afaTh MOJSAPHOCTHIO? UeM 00yciioBiieHa MOISPHOCTh
CBsA3U?

Yro Takoe KOBaJeHTHas MOJSApHAs U KOBAJCHTHAas HeNoJisipHas cBA3b? [IpuBeaure npumepsl
BEILECTB C Y TUMU TUIIAMH CBSI3H.

Kak oOpa3yeTcst KOBajeHTHas! CBSI3b 110 IOHOPHO-aKLIEITOPHOMY MEXaHU3MY?

[aiiTe onpeniesieHue MOHATHIO BAJIGHTHOCTh. Kak MOKHO OIIpeieTuTh BAJIGHTHOCTh dJIeMeHTa?
Kakue 371eMeHThI UMEIOT IOCTOSIHHYIO BaJICHTHOCTb?

JaiiTe ompeneneHue TUMaM CBS3HM MO MEPEKPbIBAHUIO opOuTanei: o- u m-cBsa3aM. Kaxumu
TUNIaMU opOuTanell onu oopasyrorca? CpaBHUTE IPOYHOCTH G - U T -CBA3H.

Uro takoe kpatHOCTb cBsi3u? IIpuBenuTe npumep 00pazoBaHus OJUHAPHOM, IBOWHOM, TPOITHOMN
cBi3u. KakuMu Tunmamu CBsI3M 1O TEpEKpbIBaHHIO opOuTaneil oOpa3oBaHa OAMHApHasd,
JIBOIHasI, TpoliHas cBsA3b? CpaBHUTE MPOYHOCTH 3TUX CBSI3EH.

Uro takoe rubpummsanus? KakoB ee wmexanusm? Kak mnpoucxoaut sp-, Sp2, Sp3 -
rubpuauzanusa? Kakylo reoMerpuiro MMEIOT MOJIEKYNbl C TaKUM THUIOM THOpUIM3ALUHN Y
HeHTpanbHoro aroma? [Ipuseaure npumepsl.

Pacckaxure 0 cTpoeHNH TBEPABIX Tell. [lepedncinTte TUIIBI KPUCTAIUIMYECKUX PEIIETOK.

Yro u3 cebs mpeacTaBiseT MOJIEKYJsIpHAs KpHcTaindeckas pemerka? Kakue dvacTuiisi
HaxoJWTCA B y3nax pemieTkn? Kakol THIl cBsi3M MexIy y3namu pemerku? KakoBa sHeprus
TaKkoW Kpuctayumueckoil pemerku? Kakue BemiecTBa MOr'yT 0Opa3oBBIBATH MOJIEKYJISIPHBIE
Kpuctaumueckue pemerku? [Ipuseaure npumepsl.

Yro u3 ceds mpeacTaBisieT aTOMHas KpucTajuinyeckas pemerka? Kakue yacTuiibl HaXOIUTCS B
y3nax pemerku? Kakoil Tum cBs3um Mmexnay ysnamu pemerkn? KakoBa 3Heprus Takoi
KpUcTauueckoil pemerkn? Kakue BemecTBa MOTyT 00pa3oBBIBaTh MOJIEKYISIpHBIE
Kpuctaumueckue pemerku? [Ipuseaure npumepsl.

KakoB mexanu3m oOpa3oBaHusi HOHHOU cBsi3u? UeM xapakTepusyeTcs MOHHOCTh CBs3u? Uem
OTJIMYAETCs KOBAJIEHTHAs MOJIApHAs CBA3b OT MOHHOI? [loueMy MOHHas cBs3b HEe OONagaeT
HAIPaBJIEHHOCTHIO U HACBIIIAEMOCTBIO?

Yro u3 cels npeAcTaBisieT HOHHAs KpUCTaJIMueckas perierka? Kakue 4acTuIpl HAXOIUTCS B
y3nax pemerku? Kakoil Tum cBsi3um Mexay ysnamu pemerku? KakoBa sHeprus Takoi
Kpuctauimaeckoir  pemerku?  Kakme  BemectBa  MOryT  OOpa3oBbIBaTh  HMOHHBIC
KpucTtaymnueckue pemerku? I[IpuBenure npuMepsl.



43. YUto u3 cebs mpeacTaBiseT MEeTATMYecKas KpucTaumueckas pernetka? Kakue dacTuiibl

HaXOJUTCS B y3/1ax pemeTku? Yem o0yciIoBIeHbI CBA3M MEXy y3namu pemerku? [louemy B
KPUCTAJZIMYECKON pPEUIETKE METajula JIEKTPOHBI JejoKann3oBaHbl? KakoBa sHeprus Takou
KpucTaiuueckoil pemerku? Kakue BemecTBa MOryT oOpa3oBBIBATH METAJUIMYECKHE
Kpuctajmueckue pemerku? [Ipusenure npuMepsl.

44. CpaBHUTE  TPOYHOCTb,  TEMIIEpATypbl  IUJIABICHUS,  MEXAaHUYECKHE  CBOMCTBA,
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AJIEKTPOIIPOBOJIHOCTh, TEIUIONPOBOJHOCTh, JIETy4eCTh pAa3HBIX THUIIOB KPHCTAILTHYECKUX
PELIETOK.

Paznen 3. BemecTBo B pa3in4HbIX (pa30BbIX COCTOSTHUSX.
Kaxkoe B3anmo ielicTBHE MEK/Ty YaCTUIIAMH HA3bIBACTCS MEKMOJICKYJISIPHBIM ?
Uto Ha3bpIBaeTCS AUMOIBHBIM MOMEHTOM? B Kakux eIMHMIIaX OH u3MepsieTcs?
Kaxkoii 1unosibHbI MOMEHT Ha3bIBACTCSI MHAYKIMOHHBIM? OT 4ero 3aBUCHUT €ro BeJIMYnHA?
Kaxkue BUIbI MEXMOJIEKYIISIPHOTO B3aUMOICHCTBUSI Bl 3HaeTe? B yem ux cymHocTb?
[Touemy BomOponHasi CBsA3b sBisieTcd crenupuyeckuM B3aumopeiictBuem? Ilouemy oHa
BO3HHUKACT?
Maiite onpenenenue pazoBoMy mpeBpalieHuto mwin $ha3oBomy nepexoay. B uem 3akimouaercs
paznuune (Ga3oBBIX IMEPEXOJ0B MepBOro M Broporo pona? Ilpuemaure mpumeps! (ha3oBBIX
MepPeX0J0B 000UX POJIOB.
[lepeuncnure OCHOBHBIE TUIIBI TBEPABIX Tel. M3 KakuX 4acTHIl U 32 CUET KAaKMX XUMHYECKUX
cBs3eil oOpasyroTcsi TBEpAbIE Tena pa3iaudHbiX THUNOB? Ha oCHOBE KakMX HPUHIIMIIOB
(GopMUPYIOTCS CTPYKTYPBI CILJIaBOB?
YeM MOXKHO OOBACHUTH 3JIEKTPUUYECKYI0 MPOBOAMMOCTh W TEIUIONPOBOJHOCTH TBEPIBIX
METaIoB?
OObsicHUTe, TOYEMY alIMa3 SIBISIETCSA JUJIEKTPUKOM, a KPDEMHUI — MOJIYIPOBOAHUKOM?
Kakue »1eKTpoSuThl OTHOCSTCS K TBEPIbIM 3JiekTpoiuTam? Kakoil Tum mpoBOAMMOCTH
ABJISIETCS OCHOBHBIM B TBEPIBIX 3JIEKTpoiauTax? Kak MOXHO OXapakTepU30BaTh BEIMYHMHY
MIPOBOJIUMOCTH TBEPIBIX DIIEKTPOITUTOB?
Yem 3ameuarenbHbl XKUAKAE KpuCTAbl? Kakue WX pa3HOBUIHOCTH U3BECTHBHI? Kakue
OCOOEHHOCTH CTPOCHHSI MOJIEKYJI TPOSBISIOTCS Yy BEIIECTB, KOTOPHIE OOPa3yroT >KUIKHE
KpUCTaJUIbI?

Pa3nen 4. O01mue 3aKOHOMEPHOCTH XHMHYECKHX NPOLECCOB

Uro u3zydaer XUMHUYECKask TEPMOAMHAMMKA?

JaiiTe onpenenenne NOHATHIO «XUMHUYECKAsT CUCTEMAY.

[lepeuncnure TUIBI XMMUYECKUX CUCTEM, JIaliTe UX XapaKTepuCTUKy. [IpuBenurte npumMepsl.
Kakue mapameTpbl BIMSIOT Ha TEPMOJUMHAMHYECKOE COCTOSIHUE cHucTeMbl? YTo Takoe
CTaHJapTHBIE YCIOBUSA?

YeM xapakTepu3yeTcsl TEpMOJIMHAMUYECKOE PABHOBECUE CUCTEMBI?

Kakpe Tumbel TepMOAMHAMUYECKHX IPOLIECCOB MOTYT IIPOTEKaTh B XMMUYECKHUX CHUCTEMAax?
JlaiiTe UX XapaKTepUCTHUKY.

. Copmynupyiite 1 3aKOH TEpMOJUHAMHKH, 3aIlIUIINTE €r0 MaTeMaTHYECKOE BBIPAXKEHUE.

JaiiTe ompezneneHue MOHATUAM «TEIUIOTa», «paboTa», «BHYTPEHHss 3Heprusi». Kak MoxkHO
MHTEPIPETUPOBATH 3TOT 3aKOH MPUMEHUTEIBHO K XUMHUUECKOMY Ipolieccy?

Haiite onpenenenue suTanbnuu. Kak ee MoxHo paccuutars?. Kak oHa o6o3Hayaercs, B 4ueM
u3mepsiercs?

. Uto Takoe TermoBoit 3pdext peaknun? Kak oH 0603HauaeTcs, B UeM U3MepsieTcs, YeMy OH

PaBEH IPU NOCTOSHHOM JaBieHun? Jlaiite onpeaesenne 3K30- U 3HI0TEPMUYECKON pEaKIvy.
Yro wusyuaer tepmoxumusa? Yro Takoe TepmMoxumudeckoe ypaBHeHue? llepeuncinure
0COOEHHOCTH 3allUCU TEPMOXUMUYECKUX YPaBHEHHI.

Yro Takoe cTaHAapTHAs SHTAIbNUSA oOpazoBaHus BemiecTBa? Kak oHa o0o3Hauyaercsi, B 4eM
M3MEPSETCS U KaKue 3HAa4CHUs MOKET IPUHUMATh?
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Chopmynupyiite 3akoH ['ecca. IlosicHUTE CMBICT 3TOrO 3aKOHA Ha MPUMEPE XUMHYECKOU
peaxkuu.

Cdhopmynupyiite cnenctBust u3 3akoHa ['ecca. IlpuBenure MaTemaTtuueckoe BbIpaKEHUE,
HOSICHUTE, AJIS pacyeTa KaKoi BEIMYMHBI OHO IIPUMEHSETCS.

Yro Takoe ’HTponusA? B ueM oHa u3mepsercs, kak ooo3HadaeTcsa? Kak ce MOXHO paccUuTaTh?
Ot kakux (paKTOPOB OHA 3aBUCHUT?

Yro Takoe cTaHIapTHas SHTPONHMS BEIIECTBA, KAK OHa 0003HAYaeTCs, B 4YeM u3MepsieTcs?

Kak MOXxHO paccunuTath U3MEHEHHE SHTPOIMH B IIPOLIECCE XUMUUECKUX peaKLnii?
ChopmynupyiiTe 2 3aKOH TEPMOJUHAMUKH. [[1s KakuxX cucTeM OH MpUMEHHM? MOXeT Jin
peakuus MmpoTekaTh ¢ yMeHblneHueM 3HTponun? Kakue nBa (akropa sBISIOTCS ABHXKYIIECH
CHJIOM caMOIIPOU3BOJIBHOTO IPOTEKAHUsI pEaKLUn?

Kak paccuurats snepruro I'm66ca? Kak ona obo3Hauaercs, B ueM m3mepsiercs? [y dero
UCTIONb3YyeTcsl 3Ta BeauunHa? KakoBbl KpUTEpUu caMONIPOU3BOIBHOTO IPOTEKAHUS PEaKIU B
psIMOM U OOpaTHOM HanpaBiICHUU?

Jaiite onpeneneHue XMMHYECKOTO paBHOBecHs. UTO Takoe paBHOBECHAs KOHLIEHTpALUs
BenlecTB? Kak ona o6o3navaercs?

Yro Takoe koHcTaHTa paBHOBecusi? Kak oHa oGo3Hawaercs? Hanummre maremaTnuyeckoe
BBIP@XEHHUE ISl KOHCTAHThl PAaBHOBECHS, MOSICHUTE, KAKW€ BEIMYMHBI TaM HCIOJIb3YHOTCS?
KakoBbl mpaBuiia 3anucu KOHCTAHTBI PaBHOBECHS, €CIIM B XUMHUYECKOH peakIM y4yacTBYIOT
TBEp/bIE WM T'a3000pa3HbIe BellecTBa?

Kakue ¢axTopbl BIUSIOT Ha CMEIIEHHEe XUMHUYecKoro paBHoBecus? IlosicHuTte, yTo O3Ha4yaeT
CMEIlIEHNE XUMHUECKOTO PABHOBECUS «BIIEBO», «BIPABO»?

Cdhopmynupyiite npunnun Jle-Illarcnse. Kyna cmeniaercs paBHOBecHe MPpH MOBBILIEHUN WIH
MOHW)KEHUU TEMIIEPATYpPhl, AaBJICHUS, KOHIIEHTpALUH?

Yro n3ydaeT XuMHUECKasi KHHETHKAa?

Uro Takoe paBHOBecHass KoHueHTpauus? Kak ona o6o3Hauaercs? Kak wu3Mmensercs
KOHLEHTpAlUsl UCXOAHBIX PEAreHTOB M MPOJLYKTOB IIPHU NpOTeKaHWM peakuuu? IlpuBennre
puMep.

Jaiite onpeneneHue cCKOpocTH Xxumuueckon peakuuu. Kak ona o6o3nauaerca? Kak ee MoKHO
paccuntath? UTO Takoe 3JIEMEHTAPHBIN aKT peaKuu?

Yo Takoe rOMOT€HHBbIE U reTeporeHHsle peakuuu? [Ipuseaure npumepsl.

Uro Takoe oOpaTumble U HeoOpaTtuMeble peakuuu? IlpuBenure npuMepsl.

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKOH peakiuu?

Kak n3meHnsiercs ckopocTh Ipy U3MEHEHUH CTETIEHU JHUCIIEPCHOCTH, arperaTHOr0 COCTOSTHUS,
BHEIIHETO YHEPreTUYECKOr0 BO3IEHCTBUA?

Kak 3aBUCUT CKOPOCTh XMMHUYECKOM peakllMi OT KOHLEHTPallUii peareHToB?

Chopmynupyiite 3aK0H JeHCTBYIOIUX Macc JJIsi CKOPOCTH XUMHUecKol peakuuu. [Ipusenure
€ro MaTeMaTH4yecKoe BbIpakeHHe. UTO Takoe KOHCTaHTa ckopoctu peaknuu? Kak oHa
obo3Hauaercs? OT yero oHa 3aBUCUT?

Kaxk 3aBUCUT CKOPOCTh XUMHUYECKON PEaKUU OT TeMneparypsl? OTBET MOSICHUTE.
Cdopmynupyiite npasuio Baut-I'odda, mpuseaute ero MmareMaTuyeckoe BhIpaKeHHE.

UYto noka3bpIBaeT TeMIepaTrypHblii ko duuueHT ckopoctu peakuun? Kak on o6o3HauaeTcs u
4eMy MOKET OBbITh paBeH?

Yro Takoe sHeprus aktuBanuu peakuun? Kak ona obo3navaercs, B ueM usmepsiercsa? Ot uero
oHa 3aBUcHUT? Kak CBsi3aHbI CKOPOCTb PEAKIUM U SHEPTUS aKTUBALIUU?

[TpuBenure ypaBHeHue Appenuyca. [losicHuTe, kakue BETMYMHBI B HEro BXOJAT U KaKYIO
3aBUCHUMOCTD YCTAHABJIMBAET 3TO YPABHEHHUE.

Urto takoe katanuzarop? KakoB MexaHu3M JEHCTBUS KaTanuzaropa?

Pa3nen 5. PacTBopbl. Peakuuu B BOAHBIX pacTBOpax

. Uto Takoe pacTBOp, pacTBOPEHHOE BEUIECTBO, pacTBopurens? IlpuBenure mnpuMepsl.

[TpuBenuTe KIaccUPpUKAIUIO PACTBOPOB.
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. Uro Takoe koHmeHTpanus? UTo Takoe HACHIIEHHBIN, pa30aBIICHHBIN, KOHIICHTPUPOBAHHBIN

pactBop?

Onummre crnocoObl BBIPAKEHUS KOHLEHTPALlMU pacTBOPOB, NpPUBEIUTE OO0O3HAUYEHUS,
(dbopMyIbl U1 pacueTa KOHIICHTPALUi, eAMHUIBI U3MEPEHHS (MaccoBast 10JIs, MOJISIpHAsI 101,
MOJISIpHAsI KOHIIEHTPALMSL, MOJISUIbHAS. KOHUEHTpALUsl, MOJIIpHAsl KOHLIEHTPAllKsl SKBUBAJICHTA,
TUTD).

Yro takoe pactBopuMocTh? [IpuBenure kinaccudukaiuio BemecTB 1Mo UX pacTBopumoctu. Kak
BIMSET TMOJSIPHOCTh BEILIECTB HAa HX pacTBopuMocTh? Kak Bimser Temmneparypa Ha
PacTBOPUMOCTb BEILIECTB?

Uro Takoe mepechllIeHHbIH pacTBOp? B KakuxX yCIOBMSIX €ro MOKHO MONYy4YuTh? B kakux
CIIy4asix U30BITOK PaCTBOPEHHOIO BEIIECTBA HAUMHAET BBINA/IaTh B 0CAJIOK U3 [IEPECHIIIIEHHOTO
pacTtBopa’?

Kakwue mporiecchl mpoTeKkaroT npu o0pa3oBanuu pactBopa? Kak u3aMeHsieTcs mpu 3TOM SHEprust
cucteMbl? Kakumu paxTopaMu orpeaesseTcst TeIIoBoi A3 QeKT mporecca pacTBOPEHUs?
YTo Takoe KOJUIMTaTUBHBIE CBOMCTBA PACTBOPOB?

UYro takoe ocmoc? Ilosicuure, npuBeaure npumep. Ha kakom ¢puznyeckom sSBIEHUM OCHOBaH
ocmoc?

Uro Takoe ocmoruueckoe aasieHue? IIpum Kakux yCIIOBUSAX ONpPENENsieTcs OCMOTHYECKOE
naBineHue? Kak ero MOXHO paccuuTarb i PacTBOPOB HEINEKTPOJIUTOB U PACTBOPOB
anektponutoB? [Ipusenure 3akon Banr-I'odda.

Kak wu3MeHseTcss JaBieHUE HACBILIEHHOTO Iapa pacTBOpa IO CPAaBHEHUID C YHUCThIM
pactBoputeneM? [IpuBeaure 3akoH Payns A HEAIEKTPOIUTOB U AIEKTPOIUTOB.

Kak m3menstorcst temneparypa 3aMep3aHusi pacTBOpa M TeMmIeparypa KUIIEHUsl pacTBOpa I0
CPaBHEHMIO C YMCTHIM pacTBopuTesieM? Kak MOXHO paccuuTaTh U3MEHEHUE TEMIIEpPaTyphl 115
HEAJIEKTPOJIUTOB U JJIEKTPOIUTOB?

UTo Takoe 3IEeKTPOJIUTHI, HEINEKTPOIuThl? Kakue BemecTBa OTHOCATCS K TOMY WM UHOMY
tuny? Yrto Takoe dieKTpoauTHYeckas aucconuanusa? Uro Takoe H30TOHMYECKUN
K02 PUITMEHT, YeMy OH MOXET OBITh paBEH, OT YETro 3aBUCUT?

Yro Takoe crenmeHbp auccouuanuu? Kakue BelecTBa OTHOCATCA K claObIM M CHIJIBHBIM
ANEKTpOSIUTaM U ouemy? OT 4ero 3aBUCHUT CTETICHb AUCCOIUAIINH?

Kak 3anucbIBaeTcst BoIpaKeHHE KOHCTAHTbI AUCCOLMALIUY IS cIa0bIX 31eKTpoiauToB? OT 4ero
3aBUCHUT KOHCTaHTa Juccounanuu? YTo mokaszbIBaeT 3Ta BEIUYMHA?

[TpuBenure 3akoH pas3BeneHus OcraBanbaa. Kak 3aBUCUT CTENEHb AUCCOLMALMHA  OT
KOHLEHTPALUU 3JIEKTPOJIUTA?

[IpuBenure ypaBHEHHE DIIEKTPOJUTUYECKOW Aucconuanuu Boabl. K kakoMmy THmy
AIIEKTPOJINTOB OHA OTHOCUTCA?

Yro Takoe HOHHOE NpousBeacHuE Boabl? Uemy oHO paBHO? UeMy paBHa KOHIIEHTpALUsl HOHOB
BOJIOPO/Ia U TUAPOKCOTPYIIT B HEUTpAIbHOM pacTBope? KakoBO WX COOTHOIIEHUE B KUCJIOW U
HIeJIOYHOM cpene?

Uto Takoe BOAOpPOAHBIN mMokaszatens? Kakue 3HaYeHUWs OH MOXET npuHuMath? Kak oH
paccunThiBaeTca? Kak onpenennuts xapaktep Cpe/ipl 10 3HAYEHUIO BOAOPOJHOTO IMOKa3aTes?
[IpuBenure mnpuUMepbl KUCIOTHO-OCHOBHBIX HWHAMKATOPOB U OOBSICHUTE MEXAaHU3M HX
JIEHUCTBHUS.

KakoBbI OCHOBHBIE TIOJIOKEHUS MPOTOJUTUYECKONW TEOPUN KHUCIOT U OCHOBaHMWI? [IpuBenure
IIPUMEPBI CONPSKEHHBIX KUCIOTHO-OCHOBHBIX Iap.

[TpuBenute npumepsl OypepHbIx cucteM. OObICHUTE MEXaHU3M JeUCTBUS OY(EPHBIX CUCTEM.
KakoBbel KkoymdecTBeHHBbIE XapakTepucTuku OydepHsix cucreM. I[Ipuponnsie OydepHbie
CUCTEMBI.

Kakmne ux mepeyucieHHbIX Hibke cosieil monaseprarorcs runponusy: NaxCOsz, NaBr, KsPOs,
CuS0Og4, CaCO3, KNO3? KakoBa cpema pacTBopa B KaxaoM cirydae? OTBEThTE Ha BOIIPOC, HE
COCTAaBJISIsl YPABHEHUH PEaKIU.

Kaxkue (hakTopbl BIUSIOT HA CTENIEHb THAPOIIHM3a COJINA?
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CocraBpTe ypaBHeHHs cTyneHudatoro ruaponn3a NasPOs. [lo kakoil CTyneHHM CTeneHb U
KOHCTaHTa TUApoiu3a Hanbobimas? OTBET MOATBEPIUTE PACUCTOM.

[IpoBenuTe BCe KHCIOTHO-OCHOBHBIE paBHOBecHs B BogHOM pactBope NazHPOs4 u ykaxute
COTIPSKCHHBIC TIAPhI KUCJIIOT H OCHOBAHUH.

CdopmynupyiiTe yclioBUs BbINAJCHUS U PACTBOPEHUS OCAIKOB — «IIPAaBUJIO IPOU3BEIICHUS
pacTBopuMOCTH». Kakue n3MeHeHus IPOU30UAYT B FE€TEPOTE€HHON CUCTEME

Fe(OH)2 (ocamok) 2 HaChIIIEHHBIH pacTBOP

npu g06aBneHun K Heit cnenyronux Bemects: HCI, H20, FeCly, KOH?

Paznen 6. OKHCJINTEIbHO-BOCCTAHOBUTEILHBIE MPOIECChI. DJIEKTPOXUMHUYECKHE PO ECCh
B JiekTposnTax. Koppo3usi u 3ammra oT KOppo3uu.
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Uto uzyuaer 351eKTpoxuMusa? 3a CUET Yero MPOTEKAIOT FJIEKTPOXUMUUECKHUE MPOIECChI?

UYro Takoe OKHUCIUTCIBbHO-BOCCTAHOBHUTEIbHBIC peakuuu? JlaliTe ompeneneHrue MOHATUSAM
«CTEIEHb OKHUCIIEHUS», «BOCCTAHOBUTEIIbY, OKUCIIUTENbY, KOKUCICHUE), «BOCCTAHOBJICHUE.
[TpuBenuTe mpUMEpHI.

Uro Ttakoe anextpoasl? M3 yero ux wusroraBnuBaroT? Kakue mnponecchl MpoOUCXOIAT Ha
MOBEPXHOCTH METAIIMYECKOTO AJIEKTPOJIa MPH MOTPYKEHUU €ro B PacTBOP HOHOB 3TOTO XKe
MeTaa?

Kak o6pasyercst 1BOHHOI sneKkTprueckuit cinoi? UTo Takoe 37eKTPOaHbIN MoTeHInan?

Urto Takoe paBHOBECHBIN 3IEKTPOAHBIN noTeHan? Kak on o0o3HauaeTcs, B ueM usmepsercs’?
UYro xapakTepusyer 3Ta BenuunHa? OT 4ero oHa 3aBUCHUT?

UYro Takoe cTaHIapTHBIM BOIOPOAHBIHN 31ekTpoAa? s yero oH ucnosnbzyercs? Uemy paBeH ero
3JIEKTPOJIHBINA MOTEHIINAT?

. UTo Takoe CTaHOApTHBINA ANEKTPOJHBIN moTeHIuan Mertauia? Kak o o0o3Hayaercsi, B 4eM

u3mepsiercs? Uto xapakrepusyer naHHas BennunHa? Kakue 3HaueHHsl OHAa MOXKET IPUHUMATh?
Ot xakux (akTOpoB 3aBUCUT 3JIEKTPOAHBIN noreHuuan? Ilpusenure ypaBuenue Hepucra. B
KaKHX CIy4asx MCIOJIb3YIOTCS 3TO ypaBHEHHE?

Uro mnoka3blBaeT psija 3JIEKTPOXMMHUYECKHX HampspkeHuid wmertamuioB? Kak pacmonoxeHsl
MeTaJuibl B 3TOM psny? C ueMm cBsi3aHa BOCCTAaHOBHUTENIbHAs CLIOCOOHOCTh METAIIIIOB?

Uto Takoe rampBaHuueckuii snemeHT? M3 yero oH cocrout? WM300pazute ycTpoHCTBO
rajlbBaHMUECKOTr0 JIEMEHTA (CXeMY TalbBaHUYECKOTO 3JIEMEHTA).

Kak 3apskeHbl KaTo/ U aHOJ| B raJibBaHMUecKOM 3emeHTe? Kakue rnporeccel MpoTeKarT y UxX
noBepxHocTU? ['1e BO3HMKAET JIEKTPUYECKUM TOK B raJIbBAHUYECKOM dieMeHTe? B kakom
HAIpPAaBJIEHUU JIBHKYTCS 3JIEKTPOHBI B FAJIbBAHUUYECKOM 3JIEMEHTE?

Ha npumepe ranbBaHumdeckoro osnemeHta Jlanudnsa-Skobu — pacckaxure  Kakue
AIIEKTPOXUMHUYECKHUE TIPOIIECCHl TaM MpoTeKaroT. Hanuimmure ypaBHeHUs peakuii Ha KaToJie U
aHoJeE.

Yto Takoe 3JIeKTPOIBUXKYIIAs CUila raibBaHnueckoro ainemMenTa? Kak ona o6o3Havaercs, B UeM
u3mepsiercsi? Kak ee MOXHO paccuuTaTh?

UYro Takoe smektponu3? M3 gero coctouT cucrema, rjae mporekaet sekTponun3? M3obpasute
rpadu4ecKy.

Kaxk 3apsikeHbl KaToa ¥ aHOJ TTpH AJekTpoause? Kakne npoueccsl MpOTeKaT Y TOBEPXHOCTH
AIEKTPOJIOB?

Kakpne TUIbI 371€KTpOI0B UCHIOJIB3YIOTCS TIPH 3J€KTposn3e? M3 4ero oHM M3roTaBiIuBarOTCS?
[TpuBenuTe NpUMEpBHI.

KakoBbl 3aKOHOMEPHOCTH TpOTEKaHUs JJeKTposin3a B pacmiaBax? Kakue mnporecch
IIPOTEKAOT Ha aHoJe U karoae? [Ipuseaure nmpumep.

KakoBbl 3aKOHOMEPHOCTH MpPOTEKaHUs »dJeKTpoiu3a B pacTBopax? Kakue mnporecch
IPOTEKAOT Ha aHoJe U karozae? [IpuBeaure npumepsl.

Urto Takoe koppo3ust meTauioB? Uem xapaktepusyercs mporecc kopposuu? [loueMmy kopposus
HEraTUBHO BJIMSIET HA METAJUIMYECKUE KOHCTPYKLIUU U U3AEIus?
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Yrto takoe xummuueckas kopposusa? Kakue ObIBalOT THUITBI XUMUYECKOH Kopposun? [IpuBeaure
MIPUMEPBHIL.

B dem 3akirouaercss MexaHW3M XUMHUUYECKOW Koppo3uu? Hamuimiure ypaBHEHHS pEakilui,
MIPUBEIUTE TPUMEPHI.

Kakue mecta B U3J€/IUAX U KOHCTPYKIMSIX SIBJISIOTCS KOPPO3UOHHO OMACHBIMU U IToYeMy?
Uto Takoe 3ieKTpoXxuMHuueckas Kopposus? B kakux cpegax oHa mporekaer?

B dem 3akimoyaercs MexaHU3M AJIEKTpOXMMHUYEcKoil koppo3uu? Kakas cpema et
crioco0cTByeT?

[lepeuncnure METObI 3AIIUTHI METAJIIOB OT KOPPO3UH.

Uro takoe nerupoBanue MetauioB? Kakue BemecTBa BBICTYIAIOT JICTUPYIOMUMU T0OaBKaMH
U KaK OHM BJIMAIOT Ha cBoiicTBa Meraiia? [louemy mpu JlermpoBaHMHM MeTajlla CKOPOCTb
Koppo3uu 3ameisgerca? UYem o0O0YyCIOBIEHO TO, 4YTO COBPEMEHHBIE CTalM SIBIISIFOTCS
HEPKaBEIOLIUMU?

Uto Takoe 3amuTHBIC TOKPBITHUS? 3 4ero oHn U3rotaBauBarOTCs?

Paznen 7. Xumus komiieKcHbIX coefuHennii. KommiekcoodpazoBanne B

pacTBopax.

1.

[aiite ompeneneHue KOMIUIEKCHOMY COCIMHEHUIO. SIBIISIOTCS U WACHTUYHBIMUA TEPMUHBI
«KOMIUIEKCHOE COEIMHEHHE» U «KOOPJIMHALMOHHOE coenuHeHue»? B uem 3akioudaercs
IJIABHOE Pa3JInuue MEXAY KOMIUIEKCHBIMHU COCTUHEHUSIMHU U JIBOUHBIMU COJIAMH?

. I[aﬁTe KpaTKYyIO XapaKTCPUCTHUKY OCHOBHBIX COCTABHBIX JacTed KOMIIJIEKCHOTO COCIUHCHMNA,

TaKUX KaK BHEWIHSS cdepa W BHYTPEHHSS (KOOpAWHAIMOHHAS) cdepa, KOMIUIEKCHBIH HOH U
MOHBI BHEIIHEN cepsl, HEHTPaIbHbIN aTOM (KOMILJIEKCOOOPa30BaTellb) U JIUTaH/IbI.

Kakass cymectByeT B3aMMOCBS3b MEXKIy BEIMYMHONM KOOPAMHALMOHHOIO 4YHCIA U
reomMeTpuueckol  ¢opmoil komriekcoB? B uyem 3akioyaercs  paziMude  MEXIy
MOHOJICHTATHBIMH U  TOJMJIEHTaTHbIMU Juragaamu? Kakue nuranapl Ha3bpIBaroTCs
xenatHeiMu? [IpuBeanTe npuMepsl MOJINAEHTATHBIX XEJIATHBIX JINTaHI0B.

Kakune KOHCTaHThI paBHOBECHUS HCIIOJIb3YIOTCA B KaUECTBE KOJIMYECTBEHHBIX XapaKTEPUCTUK
YCTOMYMBOCTU KOMIUIEKCHBIX COE€OUHEHMI? Kakoe COOTHOLIEHHE BBINOJIHAETCS MEXIY
CTYNEHYAaThIMU KOHCTaHTaMHM OOpa30BaHHsA KOMILJIEKCa W €ro oOmell KOHCTaHTOMN
oOpa3zoBanus? UTo xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMITJIEKCHOTO COeIMHEHUS U KaK
OT €€ BeJINYMHBI IEPEHTH K KOHCTaHTe 00pa30BaHMsl KOMIUIEKCHOT'O COEIMHEHUS NN 00paTHO?
Kak MoxHO mnpencTaBuTh 0Opa3oBaHHE KOOPIMHALIMOHHBIX CBA3€H € MO3UIMHA MeTona
BaJIeHTHbIX cBsizel? Kakas B3auMOCBSI3b CYIIECTBYET MEXAY I'€OMETPUYECKMMH (opMaMu
KOMIUIEKCHBIX MOHOB M TUNAMM ruOpuau3anuu opourtanein? Kakue KOMIJIEKCHI OTHOCAT K
BBICOKOCITMHOBBIM, a KakWe - K HM3KOCHMHOBBIM? Ha uemM ocHOBaHa MeTOAMKa MPOTHO3a
NapaMarHUTHBIX U JUAMarHUTHBIX CBOMCTB KOMIIJIEKCOB?

[TpoananusupyiiTe U30MEpUI0 KOMIUIEKCHBIX COeIMHEHUH. UeM pazinuuaroTcs Mexay co0oit
CTPYKTypHasi U30MepHs U crepeonszomepus? Jlalite onpeneseHne U NpuBEIUTE IPUMEPBI IS
CIEAYIOUIMX BHJAOB CTPYKTYpHOW HM30MEpUH: HOHU3AIMOHHON, THAPATHOW, CBS3EBOM,
NOJIIPU3ALMOHHON M KOOPJMHALMOHHOM, a TaKK€ CTEPEOU30MEPHHM T'€OMETPUYECKOM U
ONTHYECKOM.

Pasznea 8. XuMust HeMETANJIOB U UX COCAMHEHUM.

. Kakoe nmonoxxenue B HCpHO,Z[H‘-ICCKOfI Ta6n1/1ue 3aHUMAKOT P-3JICMCHTEI - HemeTaiuiel? Kakas

KOPPEJSIIHS CYIIECTBYET MEXAY IMOJOXKEHHUEM p -3JIEMEHTOB B NEPUOAMYECKON Talnuile,
AIIEKTPOHHON KOH(UTypanueil MX aTOMOB M CTEMEHAMU OKHCJICHHS ATHUX D3JEMEHTOB B
XUMHUYECKHX coelnHeHusIX ? UeM 00BsCHAETCS CYLIECTBEHHOE Pa3IMune CBOIMCTB p -3JIEMEHTOB
BTOPOT'0 MEPUO/IA U JIEMEHTOB COOTBETCTBYIOIIMX I'PYIII MOCIEAYIOIUX TEPUOIOB?

. Kak, ucxons u3 37eKTpoHHOW KOH(UTYpallMd aTOMOB, MOXHO OOOCHOBAaTh BO3MO>KHBIE

CTETIEHU OKHCJICHHUS TaJIOTEeHOB B MHTEpBatie oT -1 10 +7? Kak u nmouemy ¢prop oriuyaercs ot
JIPYTUX TaJOTEHOB IO CTETNICHW OKHUCJICHUS W ApyruM cBoictBaM? Kakumm crmocobamu
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MIOJTyYar0T TraJIoTeHOBOIOpOIHbIe KUCIOThI? [Touemy HF He oTHOCHTCS K CHIIBHBIM KHCIIOTaM,
B 10 Bpems kak HCI, HBr u HI sBistiores cunpabiMu kucnotamu? Yem oObsicHsIETCS IeiicTBHE
HF na SiO: u cunukatHbie ctekia? Yro mpoucxomut npu pactsoperuu Clo B Bome?

Kakue okcubl 1 OKCOKUCIIOTHI M3BECTHBI sl raJIoreHOB? Kak 1moirydaroT OKCOKHCIOTHI XJI0pa
1 ux coau? B kakoi ociie10BaTeabHOCTH M II0UEMY YMEHbIaeTcs cuiaa Kuciaot B psaxy HCIO
- HCIO2 — HCIO3 —HClIO4? OxapakrepusyiiTe OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBONCTBA
OKCOKHCIIOT XJIopa U uX cojieid. Kakue cBolicTBa mepxyiopaTa aMMOHUS OTIPEICIIHIIN BEIOOD €ro
B KQ4eCTBE KOMIIOHEHTA PAKETHOT'O TOILINBA?

OxapakTepu3yiTe BO3MOXKHBIC BAJICHTHOCTH M CTCIICHU OKUCJICHUS aTOMOB P-3JIeMeHTOB VI
IPyIII Ha IpUMEpax Kuciaopoaa U cepbl. Kak M3MeHsAETCS YCTOMYMBOCTH COCAMHEHUHN
AJIEMEHTOB B BBICIIUX CTEIICHSIX OKHUCJICHUS 110 PSIy Cepa- MOJIOHHNA?

Oxapaktepusyiite amiorponnsie ¢opmbl kuciopona O: u Oz UTto mpeacraBisioT coOoi
NEPOKCHIBI W cymepokcuapl?  OxapakTepusyiTe  KUCIOTHBIE W OKUCIIHUTEIBHO-
BOCCTaHOBUTENbHBIEC CBOKCTBA H20o2.

KakoBbel 00nactu mpuMeHeHHs dieMeHTapHoU cepbl? Oxapakrtepusyiite cBoiictBa H.S u
cynb(huaoB MeTaioB. Paccmorpute crmocoObl monydeHust u cBoiictBa SO2, SO3, HaSOy,
CyIb(QHTOB, THOCYIH(HATOB.

. Obmas xapakrepuctuka aneMeHToB VA - rpymsl. A30T, pochop u ux coenunenus. [Ipocteie

BeniecTBa, ajutorponus. OcOOEHHOCTH MOJIEKYI a30Ta U (ocdopa.

OxapakTepu3yiiTe cocTaB U CTpOCHHE OKCHAOB ¢docdopa B CTEHNEHSIX OKUCIECHUS +3 u +5.
KakoBbl coctaB u OCHOBHOCTH THodochopuctord, dochopucroii u ¢ochopHOl KUCIOT?
[TpuBenute ypaBHeHHs Auccoruanuu kuciot gochopa. Kakue kucnorsl ochopa u ux comu
NPOSIBJIIIOT  BOCCTAaHOBHTENbHBIE CBOicTBa? UTO mpencTaBistoT coboi  ¢docdarer u
nonudocdaThl, KAKOBBI KX COCTABbI M CTPOEHUE?

Coenunenns aszora u ¢ochopa C BOAOPOAOM. XapakTep CBSI3U, DSHEPreTUYECKHE
XapaKTEepPUCTUKH M CTPOEHHE MOJEeKyJd. MeToasl NOJIy4deHHs U OCHOBHBIE CBOICTBa
coequaennit OHs. Conmn ammonwust u pochonwms.

Oxcuibl a30Ta: METO/IbI OJTYUYEHUs, CBOMCTBA. A30THCTas U a30THAsI KUCIIOTHI, M UX CTPOEHHE,
CBOWCTBA M METOBI TIOJTYUEHUS, HUTPUTHI U HUTPATHI.

Jaiite oOmIyro XapakTepuCTHKy pP-3ieMeHToB IV rpynmbl (OCOOEHHOCTH CTPOEHHS
AIIEKTPOHHBIX O00O0JOYEK aTOMOB, TIOTCHIHAIBI HMOHU3AIMH, CPOACTBO K DJIEKTPOHY),
0COOEHHOCTH CTpPOEHHUsI MPOCTBIX BELIECTB. aima3, rpadur, kapOuH, ¢ysiepeH, rpades,
HAaHOTPYOKHU.

Heopranuueckas xumust yriepoga. KapOuasl meramnoB. OKcuabl yriepojia, CTpOCHHE
MOJIEKYI U cBoiicTBa. OKCOKHCNOTHI yriiepoaa. KapOonarsl. ["anorenusl.

KpemHueBbie KUCIOTHI U cCUIUKAThl. OKCO- U THAPOKCOMHBI aHAIOTroB KpeMHMst. Conu os10Ba 1
CBHHIIA, UX PAaCTBOPUMOCTh W TuApoiu3. ['amoreHuasl. OOmmas xapakTepucTuka, GopMa H
CTPOEHHUE MOJIEKYIL.

Kakumu cBoiicTBamu 0651aat0T akTUBUPOBaHHbIe yrin? PaccMoTpuTe OCHOBHBIE 001aCTH UX
npuMeHeHHs. UTo NmpeACTaBiIsIoT COO0H yriepoJHble BOJIOKHA M Kak UX nonay4atoT? Ilouemy
KOMITO3UTHI Ha OCHOBE YTJIEPOJHBIX BOJIOKOH OTHOCAT K YMCIy HamOoyiee MepCreKTHBHBIX
matepuanoB? HazoBute 001acTi IpUMEHEHHs! YTIEpOTHON CaXKu.

Yem o0OBsCHsETCS OOJIBIIOE MHOTO0Opasue CTPYKTyp cuiaukaroB? Yrto ompenenser
BO3MOXKHOCTh BKJIIOUEHHSI B CTPYKTYPY CHJIMKATOB JONOJHHUTENbHBIX KaTHOHOB? Kakwue
cBoiictBa Al u Si [emarOT BO3MOXKHBIM OOpa30BaHHE 3THMH 3JEMEHTAMH COBMECTHBIX
CTPYKTYp THIa aTIOMOCHJINKATOB?

KakuM myTeM MOKHO MOJIydUTh CTEKI0 Ha ocHOBe Si02? C Kako# Ieabi0 B COCTaB MHOTHX
BUJIOB CTEKJIa BBOJAT oKcuabl MeTaiuioB (Na20, CaO, B.O; u np.)? Kakue noGaBku copepxaTcs
B CTEKJIaxX CIIEIHATIbHBIX BUIOB? 3a CUET YEeTO JTOCTUTAETCSI BO3MOKHOCTD ITOJTyYEHHSI I[BETHBIX
crekon? Kak momydator cutaiisl? UTo oHM co00i peACTaBIsIOT M KaKMMHU CBOMCTBaMU 001a-
naroT?



17.

18.

10.

11.

UTo CIyXUT CBIpbEM JISI IIEMEHTOB M KaK HMX MOJy4daroT? 3a CYeT 4Yero MHPOMCXOIUT
OTBEpJEBAaHUE CMECH LIEMEHTA C BO0M? UeM paznuyaroTcst pasHble MapKu ieMeHToB? Kakue
pa3Inyurs Mo COCTaBy UMEIOT PACTBOPHbBIC M OETOHHBIE CMECH, KaKOBO Ha3HAUYEHUE KaXI0U U3
HUX?

Kakune marepuansl Ha3bpIBalOT KepamMukoil? Uem kKepamuka oTiauyaercsa OT cTekoi? Kakoe
CBIPbE MCIIOIB3YIOT JJIs1 U3TOTOBIICHHS MYJTTUTOBOM KepaMUKu? KakoBbl 0COOCHHOCTH COCTaBa
U CTPYKTYpbl MYJUIMTOBOM Kkepamuku? OxapakTepu3ylTe pas3jidyHble BUABl KEPAMUKH:
CTPOUTENBbHYIO, OBITOBYIO, TEXHUYECKYI0. OTMEThTE 0COOEHHOCTH UX COCTaBa U CBOUCTB. YeM
otnuyaercs gapdop ot npyrux BuaoB kepamuku? Kak ero mosydaror, s Kakux Ienei
UCIIOJIB3YIOT?

Pa3nea 9. XuMus MeTaJu10B M MX COeIMHEHMIA.
HackosbKO cIpaBelIuBO YTBEP)KICHHE, YTO METAJIbl IPEICTABJICHBI JJIEMEHTAMH BCEX
OJIOKOB, TO €CTh S-, p-, d- u f-0710k0B? MOXKHO JIM BBIJICTUThH AIICKTPOHHBIE KOH(UTYpaLuu
aTOMOB, KOTOpbIE HauboIee XapaKTepHbI 1151 METAJIIIOB?
Uro npexacraBisoT coOoi cruiaBbl? YeM OTIMUAOTCS OpYr OT Apyra CIUIaBbl BHEAPEHUS U
3aMelieHus?
B kakux ¢Qopmax meTamibl NpeACTaBlIeHbl B NPUPOAHBIX ycioBusax? Kakue muHepais
Ha3plBaloT pynoil? IlpuBenute mnpuMepbl pyJ MeETaIoB, Haubojee BaXHBIX JUIs
XO3HCTBEHHBIX LIEJIEH.
Cnenaiite 0030p OCHOBHBIX METOJOB IMOJYYEHHUS METANIOB W3 NPUPOAHBIX COCAMHEHUM.
[TpuBenuTe npuMepsl, WILTIOCTPUPYIOIINE IPUMEHEHUE KaXKI0r0 U3 IEPEUUCICHHBIX METO/I0B.
Kakue MeTauiel nojydaroT METOAOM 3iieKkTposn3a? [louemy HEKOTOpBIE METaUIbI NTOJIY4ar0T
AIIEKTPOJIM30M BOJHBIX PACTBOPOB UX COJICH, a APYTHE - SJICKTPOIU3OM PACIIIIaBOB?
Bee s-anemenTsl - Metamibl. Kak M3MeEHseTCd aKTUBHOCTh METAJUIOB 3TOM IPYyNIbl B
3aBUCHMOCTH OT WX TOJIOXKEHUsI B mepuoanueckor tadmune? Kakue u3 meramior A u ITA
IpyNI MOJXY4YaroT METOAOM IEKTpon3a?
Kakune coenunenus oOpasyroTcsi npu B3aumopenctsuu MetamwoB |A u ITA rpynm ¢
KHCJIOPOIOM U BOAOM? UTO MpeACTaBIsAIOT COO0M MEPOKCUIBI U CYTIEPOKCUIBI STUX METAIIOB?
Kakue M3 uncna MIENOYHBIX M LIEJIOYHO -3€MENIbHBIX METAJJIOB 00pa3yloT PacTBOPUMBIE
OCHOBaHHUs, amdoTrepHble ocHOBaHUA? Kak M3MeHseTcs cuja OCHOBaHUM B 3aBUCUMOCTH OT
MOJIOKEHUSI O00pa3ylIIMX HMX S-2JIEMEHTOB B mepuoaudeckoil Ttabmune? Kak momydarot
IIPAKTUYECKH BAYKHBIE MMPOLYKTHI - KAJIBLIMHUPOBAHHYIO COY U IUIIEBYIO COY?
Kakue coequnenust Mg u Ca cooO1aroT Bojie Bp€MEHHYIO U MTOCTOSIHHYIO &KecTkocTh? Kakue
CYILIECTBYIOT ITyTH YCTPAHEHHUSI BPDEMEHHON U MIOCTOSIHHOM KECTKOCTH BOJIBI?
B 4yeM npuurHA HEYCTOHYMBOCTH «IPOCTHIX» HOHOB A 13 B BoHbIX pacTBopax? Kakue hopmb
noHoB amomunus (III) mpeobnanaroT B BOJHBIX pacTBOpax B KHCIBIX M LIEJTOYHBIX cpeaax?
[Toyemy Hemb3s1 BBIICIUTH U3 BOIHBIX pacTBOpoB coeanHenus AlxSz Alx(COz)s?
Kakumu cBoiictBamu o01agatoT metasmisl Cr, Mo u W, kakue peareHThl U IpH KaKuX yCIOBUSIX
neicTByoT Ha 3T Metamuibl? CocTaBbTe ypaBHEHHUs peakiuil B3aumoneictBuss Cr ¢
pa3baBieHHOI U KoHUEeHTpupoBaHHON H2SO4, Mo — ¢ xonuentpupoBanaoit HNO;, W - co
cmecwro HNOs u HF.
Kakue crenenu okucnenus xapaktepHsl 111 Cr, Mo 1 W B UX XMMHUYECKUX COECTUHEHHSIX?
PaccMoTpuTe OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHMSI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX U
KHCIIOTHOOCHOBHBIX CBOWCTB XpoMma Ha mpumepe coeanHenuit CrO-Cr:03-CrOs u Cr(OH).-
Cr(OH)3-H2CrO4, cnenmaHHbIC BBIBOABI MOJITBEPANUTE YPABHEHUSMH XHMHYECKHX DPEAKIHH.
Kakoe paznuynie mo coctaBy U CTpYKTYpe MPOSBISETCS MEXAY XpoMaTaMu U AUXpoMaTamMu?
Kakue crnoxxusie ¢popmMbl HOHOB MOTYT oOpa3oBbiBaTh MonuOaeH (VI) u Bombdpam (VI) B
BOJHBIX cpenax?
Kakue cTeneHn OKuCIIeHHs] B XUMUUYECKUX COCTUHEHUAX MposiBisitoT Mn, Tc u Re? Ykaxure
HauOoJyiee YCTOMYMBBIE COCTOSHMSI 3TUX 3JEMEHTOB U TE YCJIOBHUS, NPU KOTOPHIX OHHU
peanu3ytorcs. B mpuUpOAHBIX YCIOBUSAX Haubojee YCTOWYHMBBIM COCIUHEHHEM MapraHiia



apnsgercs MnOz. [lpernoxuTte XuMuieckre peakliny, ¢ TOMOIIbI0 KOTOPBIX MOYHO MOJIYYUTh
u3 MnOz.cnenyromue coenunenus: MN(OH)., MnO(OH), KaMnO4 u KMnNOa.

12. ConocraBbTe 37€KTpOHHBIC KOH(urypanuu aromMoB Fe, Co m Ni M cTeneHu OKuCICHHS,
CBOMCTBEHHbIE ITUM JIEMEHTaM, 00paTUB BHUMaHUE HA MAKCUMaJIbHbIE 3HAUEHHUSI BO3MOKHBIX
CTETEeHEH OKHUCICHHs W 3HAaYeHHs HauOojiee yCTOWYHMBBIX CTENEHEH OKHCIeHHS. B Kakux
MOHHBIX COCTOSIHUSAX CYLIECTBYIOT >KeJe30, KoOaJbT U HUKEJIh B BOJAHBIX pacTBopax? Kakue
KOMIUIEKCHBIE COEIMHEHNUSI MOTYT 00pa30BbIBaTh JaHHbIE 371eMeHThI? [laiiTe XapakTepuCTUKY
KHCJIOTHO-OCHOBHBIX CBOMCTB TuapokcuaoB xene3a (II) u (III). Uro mpeacramisior coboii
depputbr? Yem 00ycIOBIECHO MIMPOKOE MPAKTUYECKOE UCIIOIB30BAHUE JKEJle3a U CIUIAaBOB HA
€ro OCHoOBe?

4.2. TecToBbIC 32JaHUA

Bapuauntsl TecToB no pasaeay Cmpoenue amoma. Ilepuoouueckuil 3akon u
nepuoouueckasn cucmema /I.U. Menoeneesa. Xumuueckasn ceasno

TECT 1

1. B kakoii mape yka3aHbl XHMUYECKHE CHMBOJIbI DJIEMEHTOB, Hanboee OJIM3KUX MEXIy CoOon
M0 XUMUYECKIM CBOWCTBaM:

a) Liu Be;

0) Be u Na;

B) Li u Na;

r) Be u B.

2. OTMeThTE MPABUIIHHBIC YTBEPIKICHHS:

a) KaKIbpld mepuoa 0e3 HCKIIOYEHHs HAuYMHAeTCS IIEJIOYHBIM METalIoM M 3aKaH4YMBaeTCs
0JIarOpOTHBIM Ta30M;

6) Bce 0e3 uCKIOUYEeHHUs 371eMeHThl B Ilepuonmueckoil cucteMe pacronoXeHbl B IOpPSIKE
BO3pacTaHUs OTHOCHUTEIIbHON aTOMHON MacChl;

B) OOJIBIIMHCTBO 3JIEMEHTOB OOJIBIINX MIEPUOI0B OTHOCATCS K METaJlIaM;

') B MaJIbIX MEPHOJaX PaclOJIOKEHbI AIEMEHThI TOJIbKO INIaBHBIX MOATPYIIL, a B OOJBIIMX — KaK
IJIABHBIX, TaK ¥ TOOOYHBIX MOATPYIIIL.

3. YkaxuTe QU3NIECKUI CMBICIT HOMEpa MeproIa;

a) MOKa3bIBAET YUCIIO BAJICHTHBIX 3JIEKTPOHOB B aTOME;

0) IMOKa3bIBAET YMCIIO IHEPreTUUECKUX YPOBHEN B aTOME;

B) paBeH 00IIeMY YUCIy 3JIEKTPOHOB B aTOME;

') paBEH YUCITY 3JIEKTPOHOB Ha BHEIIIHEM YHEPreTUUECKOM YPOBHE aTOMA.

4. B KaKkoM psiy pacrojioKeHbl CHMBOJIBI TONBKO (-37IEMEHTOB:

a) Ca, Mn, Co;

0) Sc, Ag, Cu;

B) Cl, Te, Ti;

r) Au, Ce, Po.

5. Kakue XapakTepHCTUKU aTOMOB 3JIEMEHTOB HAXOJAATCS B MEPUOJMYECKON 3aBHCHMOCTH OT
3apsifia aTOMHOTO sIpa:

a) macca;

0) MeTaIM4YecKre U HEMEeTaIIINYeCKIe CBONCTBRA;

B) paguyc;

T') BBICIIIasl BAJIECHTHOCTb.

6. Ykaxute puznyeckuii CMbICI HOMEpa IPYIIIBI JUIs 3JieMeHToB B [lepuoanyeckoit cucreme:

a) JUIsl HEKOTOPBIX JIEMEHTOB PAaBEH YHCITY 3JIEKTPOHOB Ha BHEIIHEM HEPI€TUYECKOM YPOBHE;

0) KaK MpaBUJIO, PAaBEH YUCIY BAJICHTHBIX JIEKTPOHOB;

B) paBEH YHCIy SHEPreTUYECKUX YPOBHEH B aTOME;



T) JUIsl HEKOTOPBIX DJIEMEHTOB PaBEH CyMME YHCJIa JIEKTPOHOB HA BHEIIHEM JHEPTreTHYECKOM
yYpOBHE U (-3JICKTPOHOB Ha MPEIBHEIIHEM SHEPIeTUICCKOM YPOBHE.

7. K xakoMy ceMelHCTBY OTHOCHUTCS 3JIEMEHT C OTHOCUTEILHOM aTOMHOW Maccoi, paBHoi 137,3:

a) p;

0) d;

B) S;

r)f.

K kakomy ceMeicTBY OTHOCUTCS 3JIEMEHT € IOPSAIKOBBIM HOMEPOM 26:

a)s;

0) p;

B) f;

r) d.

9. Kakue cokpalieHHbIE JJIEKTPOHHBIE KOH(UTyparuu oTBedaroT d-amementam IV nepuosa:

a) ...3s23p%s?;

0) ...3523p%4s%3d8;

B) ...35%3p°%;

r) ...35%3p%4s%3d°.

10. YkaxxuTe CHMBOJIBIP —3JIEMECHTOB:

a) N;

0) Fr;

B) P;

r) Xe.

TECT 2

1. B raaBHbIX HOArpynnax pacrnooKeHbl JI€MEHTHI:

a) TOJIBKO S- U pP-CEMEICTB;

0) KaKk MpaBUJIO, C OJMHAKOBBIM YUCIIOM 3JIEKTPOHOB Ha BHELIHEM 3HEPreTUYECKOM YPOBHE IS

BCEX AJIEMEHTOB JIaHHOW NOATPYIIIIHI;

B) TOJILKO HEMETAJLIbI;

') KaK METaJUIbl, TAK 1 HEMETAJLJIBI.

2. B m1o0oYHBIX MOArpYIIIaX PacloloKeHbl YIEMEHTHI:

a) TOJIbKO METAJLJIBI,

0) ToBKO d5eMeHTHI d- 1 f-cemelicTs;

B) B aTOMax KOTOPBIX IEKTPOHAMH 3arOIHIETCS IPEIBHEIIHUIN UM TPETUI CHAPYKU

DHEPreTUUECKUN YPOBEHBD;

T') TOJIBKO YETHBIX PSAAO0B OOJIBIINX EPUO/IOB.

3. Kakue yTBepkACHMs CIpaBEAJIUBBI JUIsl DJJIEMEHTa C COKPAIIEHHOM 3JIEKTPOHHOU

KOH(UTypaIyei aToMa B OCHOBHOM COCTOSIHHH ...30%4s?:

a) pacnionoxeH B III nepuogne;

6) Haxoautcs B VI rpyre riiaBHON HOATPYIIIIb;

B) pacrniosioxkeH B VI rpyrine mno60o4Hoi moaArpymimsl;

') B aTOM€ 6 BJIEHTHBIX 3JIEKTPOHOB.

4. YKaxuTe COKpallleHHbIE AJIEKTPOHHBbIE KOH(PHUIypalMu aTOMOB 3JEMEHTOB, 00pa3yroIIuX
BBICIIIE OKCHIBI cocTaBa D207:

a) ...2s22p°%;
6) ...3s23p%;
B) ...3d°4s?;
r) ....3d%s?,

5. B rmaBHBIX MOATPyNNaxX METAITUYECKHE CBONCTBA JIEMEHTOB:
a) pacTyT CBEpXY BHHU3;

0) pacTyT CHU3Y BBEPX;

B) U3MEHSIOTCS CITy9ailHBIM 00pa3oM;



T') HE U3MEHSIOTCS.

6. B meprogax MeTaIIM4eCKHe CBOMCTBA SJIEMEHTOB:

a) clipaBa HaJIeBO PacTyT;

0) creBa HalpaBO YMEHBIIAIOTCS;

B) HE U3MEHSIOTCS;

') CHauaja pacTyT, a 3aT€M YMEHBIIAIOTCS.

7. DneMeHThl V Tpynibl 00pa3yrT OKCUIBI ¢ 001mel Gopmyoit:

a) 90g;

0) 920s3;

B) 220s;

r) 904.

8. B psany Be — Mg — Ca Merayuinueckue CBOMCTBA 2JIEMEHTOB:

a) YMCHBIIIAOTCS;

0) pacryr;

B) CHauaja yMEHbBIIAIOTCS, 3aT€M PacTyT  CHayajia pacTyT, 3aT€M YMEHBIIAIOTCS.
9. Ykaxkute opMyiry BBICIIETO OKCHIA JIEMEHTA C 3apsA/IOM SApa, PaBHBIM +24:
a) D0;

0) 2207;

B) O03;

r) 3203.

10. Ykaxkute ¢popMyny BOJOPOIHOTO COSAMHEHUS HIEMEHTA C MOPSIKOBBIM HOMEpoM 32:
a) OH;

6) OHs;

B) OHy;

r) OHa.

TECT 3

1. B xakoM psiy yKa3aHbl CHMBOJIBI 3JIEMEHTOB S-, p- U 0-CeMEHCTB:

a) K, H, Ca;

0) Fe, F, Ti;

B) Sr, C, Co;

r) He, Mg, Ag.

2. Tlepuoanuecku U3MEHSIOTCS XapaKTePUCTUKUA aTOMOB:

a) 3apsj spa;

0) 4ncII0 HEUTPOHOB B SAPE;

B) DJIEKTPOOTPHUIIATEIIHLHOCTB;

T') YUCIIO BAJICHTHBIX 3JIEKTPOHOB.

3. B ogHOM TIeprojie HaXOaATCS SJICMCHTHI:

a) CO CXOKMMHU XUMHYECKHUMH CBONCTBaMU;

0) ¢ OAMHAKOBBIM PAINYCOM aTOMa,

B) C OJJMHAKOBBIM YHCIIOM SHEPTreTUYECKUX YPOBHEM;

T) 3aps] sjIpa aToMa KOTOPBIX IMOCIIeIOBATEILHO BO3PACTACT HA CIMHHUILY.
4. B omHO¥ TpyIIe pacloioKeHbI YIEMEHTHI:

a) ¢ OJIM3KMMU 3HAYEHUSIMU JIEKTPOOTPHUIATETbHOCTH;

0) ¢ OIMHAKOBBIM (KaK MPABUJIO) YUCIIOM BaJCHTHBIX dJIEKTPOHOB;

B) C IMOJAO0OHBIMUA XHMHUYECKAMHU CBOHCTBAMH IPOCTHIX BEIIECTR;

T') C OJIMHAKOBOH (B OONBIIMHCTBE CITy4aeB) (POpMyIOi BBICIIIErO OKCH/IA.
5. 3Has mosioxkeHue dieMeHTa B [lepuoaudeckoit cucteme, MOXKHO TPe/ICKa3aTh:
a) MaKCHUMAaJIbHYIO BAJICHTHOCTH DJIEMEHTA;

0) pactipoCTpaHEHHOCTh JJIEMEHTA B MPUPO/IC;

B) YKCJIO U30TOMOB JIEMEHTA;

r) GopMyITy BOJOPOAHOTO COSTUHEHUS.



6. Mcxoas u3 cokpalieHHbIX (OpMyI JIEKTPOHHBIX KOH(UTYpaIMil aTOMOB YKaXXHUTE JIEMEHThI
OJIHOM I'PYIIIBI:

a) ...3523p%3d%4s?;

6) ...3523p%3d%4s?;

B) ...3523p°;

r) ...3523p%3d%4s2,

7. Ilo cxemaM paclipeliesIeHUs] IEKTPOHOB II0 SHEPreTUYECKHM YPOBHSIM aTOMOB OIpENEINUTe
CXOJHBIE 10 XMMUUYECKHUM CBOMCTBAM 3JIEMEHTHI:

a)2,8,3;

0)2,7;

B)2,8,5;

r)2,8,7.

8. YKaxxuTe COKpalleHHbIE JIEKTPOHHbIE KOH(UTYpAL[IK aTOMOB 3JIEMEHTOB V IpYIIIbI IJIaBHON
MOArPYIIIbL:

a) ...3s23p°;

6) ...3s23p%3d%s?;

B) ...2522p°;

r) ...35%3p%3d*4s24p°,

9. Ilo cokpaieHHBIM (opMysiaM 3JEKTPOHHBIX KOH(QUrypauuii aTOMOB YKa)KUTE 3JEMEHTHI,
PACIIOJIOKEHHBIE B OJJHOM M TOM € TPYyMNIIE U MOArpyIIIe:

a) .2st:
6) ...3s23p3;
B) ...3d%4s?;
r) ...45%4p3,
10. DjeMeHT ¢ COKpallleHHOW AJIEKTPOHHON KOH(MUTYpaIueil HeBO30YKICHHOTO COCTOSHUS aTOMa
..3d%4s?;
a) MeTaJ;

0) HaXOJUTCS B TPETHEM NEPHO/IE;
B) UMEET TPH BAJECHTHBIX JIEKTPOHA;
I) pacnoioxeH B riaBHoi noarpynmne 11 rpynms.

TECT 4

1. Ykaxxute (hopMyiTy BBICIIETO OKCHA JIEMEHTA C COKPAIIEHHON 3JIEKTPOHHOM KOHpUTrypanuen
atoma ...3d%4s?:

B) 2205,

0) 9207,

B) D03;

r) 30,.

2.V sneMeHTOB V Irpynibl II1aBHOM MOATPYIIIEI ¢ POCTOM 3apsja spa aToMa HEMETaJUINYeCKHe
CBOMCTBA:

a) yOBIBaIOT;

0) yCUIMBAIOTCS;

B) NMPaKTHUECKU HE U3MEHSIOTCS;

') CHayajia yObIBaIoOT, 3aTEM YCHIIMBAIOTCS.

3. B kakoM psily 3JIEMEHTOB JIEKTPOOTPHUIIATEILHOCTD PACTET CII€BA HAMPABO:

a) grop, a30T, KUCIOPOS;

0) kucnopo, a3oT, prop;

B) a30T, KUCTIOPO, PTOp;

T) Kucnopo, Grop, a3oT.

4. B psany okcunoB coctaBa A1,03 — MgO — K20 ocHoBHBIE CBOCTBA:

a) YMEHBILAIOTCS;

0) pactyr;



B) HE U3MCHSIOTCS,

') CHauaja pacTyT, a 3aT€M YMEHBIIAIOTCS.

5. B kakoMm psy 9J€MEHTOB, CHMBOJBI KOTOPBIX MpPHUBEACHBI HIDKE, pPacTeT
AJIEKTPOOTPULIATEIBLHOCTH ATOMOB!

a) P, Cl, Si;

0) Si, Cl, P;

B) Si, P, Cl;

r) Cl, P, Si.

6. YKaxuTe psiji JIEMEHTOB, B KOTOPOM OHU MEPEUUCICHbl B MOPSAIKE YMEHBIICHHS pajuyca

aToma:

a) HATpUM, KPEMHHH, ATTFOMUHUI;

0) KpeMHUH, aIIOMUHUM, HaTPHii;

B) HATPH, ATFOMUHUHN, KPEMHUH;

I') aJJIOMUHUMN, HATPUM, KPEMHUH.

7. B xakoM psily 5JIEMEHTOB, XUMUYECKHE 3HAKH KOTOPBIX MPUBEICHBI HIDKE, HEMETAITNUECKHE
CBOICTBa pacTyT ClIeBa HAIIPaBO:

a) O, Po, S, Te, Se;

0) O, Se, S, Po, Te;

B) Po, Te, Se, S, O;

r) O, S, Se, Te, Po.

8. V kaxkure (HopMyIly BBICHIETO TUAPOKCUA SJIEMEHTA C COKPAILICHHON 3JIEKTPOHHOMN
KoHpUrypamuei ...3s23p*:

a) O(OH)y;

0) HOO4;

B) H2D04;

r) 9(OH)s.

9. Bribepute hopMyny HauMeHee TEPMUUYECKH YCTOHYHUBOTO BOAOPOAHOTO COETUHEHHUS:

a) CHg;

6) Sn H4;

B) GeHy;

r) SiHa.

10. Ykaxure HopMyIibl BOJOPOAHBIX COEIMHEHUHN 3JIEMEHTOB, BOJHBIE PACTBOPHI KOTOPHIX

MPOSIBJISIFOT OCHOBHBIE CBOMCTBA!

a) HF;
0) NHs;
B) NaOH;
r) CHa.
BapuaHThl TeCTOB 110 pa3jaeny
Obwue 3aKkoHOMEPHOCHIU XUMUYECKUX NPOUECCO8
TECT 1

1. DHeprueit Ha3bIBaeTCA:

a) pusndeckas BeIMIMHA, XapaKTePU3YIOIIas HAIIPABJICHUE TEIUIO00OMEHA MKy CHCTEMaMHU;

0) PK30TepPMHUYECKHI XUMHUECKUN MTPOIIECC;

B) (u3nueckas BETUYMHA, SBISIOLIASCS MEPON B3aMMOACHCTBHS M JABMKEHUS MaTepHAIbHBIX
CHUCTEM;

T') TEPMOJUHAMHYECKOE COCTOSIHIE CHCTEMBI.

2. TennoBoii 3pPeKT XUMHUECKOIN peaKIK 3aBUCUT OT TeMIIepaTyphl, JaBICHHUS U arperaTHOro
cocTosiHUS BemiecTBa. [loaToOMy Mpu COMOCTaBICHUHM TEIUIOBBIX A(M(EKTOB MexAy coOoi
MMPUHATBI ONIPCACIICHHLIC CTAHAAPTHBIC YCIIOBUA. 3a CTaHAAPTHBLIC IPUHUMAKOT 3HAYCHUA:

a) nasiienne 1 atm u Temneparypa 298 K (25°C);



0) maBnenue 101 325 Ila u Temneparypa 273 K (0°C);

B) nasnenue 100 ITa u remneparypa 100 K;

r) naBnenue 1 6ap (100 kIla) u remneparypa 298 K (25°C).

3. T'a30BbIe BBIOPOCHI TEIJIOBBIX CTAaHIMKA M JBUTATENEeld BHYTPEHHETO CTOpaHHs COAEp)KaT
OKCHIbI a30Ta. B Haubosee npocTom Buje OJHA U3 ITHUX peaKUuil MOKET ObITh Mpe/ICcTaBIeHa
ypaBHEHHEM

N2(r) + O2(r) — 2NO(1).
Onpenenure TemoBoit a3pdext (AH®) manunoii peakuuu B cranapTHbIX yenosusax (mpu 298 K
U TIOCTOSSHHOM JaBJICHMHM | arM) M yKaXuTe, Kakas OHAa — DSHAOTEPMHUYECKas WIN

AK30TEpPMUYECKAS:
a) -90,4 x/Ix; sx30TepMHUUECKAs;
0) +90,4 xJIx; sHIOTEpMHUYECKAs;
B) -56,9 kJIx; SHIOTEpMHYECKas;
r) +56,9 xJIX; sHIOTEpMHUYECKas.
4. Berunciure n3obapHo-n3otepmudeckuii morenrman (AG%os) peakimm

CO2(1) + 4H2(r) — CHa(1) + 2H20(1)
U TMOKKUTE BO3MOXKHOCTH €€ CaMOIPOU3BOJILHOTO MPOTEKAHUS MPH CTAaHAAPTHBIX YCIOBUAX
(mpu 298 K 1 noctossHHOM JaBieHuu 1 atm):

a) +114,0 x/x; peakmus BO3MOXKHa;
0) -114,0 xIx; peakiusi BO3MOXHA;
B) +114,0 xJIk; peakiusi HEBO3MOXKHA;
r) -902,8 xJIx; peakius BO3MOXKHA.

5. IMomb3ysch CPaBOYHBIMH JaHHBIMH, paccunTaiite AG’T M ycTaHOBUTE, BOSMOXKHO I TIpH
temneparype 2500 K BoccTanoBiieHre TUOKCHa TUTAHA 10 CBOOOIHOTO METaIa IO CXeMe
TiO2(x) + 2C(rpadpur) — Ti(k) + 2CO(T).

3asucumoctsio AH® u S° o1 Temmeparypsl MokHO TpeHeOpedn. Takke HEOOXOMTMMO yUecTb,
4T0 B Tabnuiax 3Havenns AH%os MIpUBEACHHI B KJ[>k/MOJIb, & AS%9s — B JIxx/Monb-K:

a) +186,9 xJI>x; BO3MOXKHO;

0) -186,9 kJI>k; BO3MOXKHO;

B) + 614,4 xJI>x; HEBO3MOXKHO;

r) +255,1 kJI>k; BO3MOXHO.

TECT 2
1. Xumnueckas peakiysi COpOBOXKAAECTCS BbIJCICHUEM UITH MOTJIOUIEHUEM YHEPTHH, ITOCKOJIbKY:
a) ee MPOTEeKaHUEe 3aKJII0YaeTCsl B pa3pbiBe OJHUX M 00pa30BaHUU IPYTUX XUMHUECKUX CBSA3EH;
0) ee npoTekaHue TpeOyeT CTOIKHOBEHUSI pearupyromnx YacTHII;
B) JUIs €€ MPOTEeKaHUs HEOOXO0IMMa SHEPIUs, paBHas SHEPTUH aKTHUBAIUH;
T) [IpU €€ MPOTEKaHUN He 3aTparuBaroTCs sSApa aTOMOB.
2. CranapTHbIE SHTAIBIIUU 00pa30BaHUS IPOCTHIX BEIIECTB PaBHbI:
a) 1 xJIx;
0) 298 JIx;
B) 0;
r) 273 xJIx.
3. Ilpu BoccTanoBnennu okcuaa meau (1) yrimem npoTekaer peakuus
CuO(t) +C(1) — Cu(t) +CO (7).

Onpenenute ee Temiooit >pdext (AH%g9g) B crammapTHeIX yciousx (mpu 298 K u
MIOCTOSIHHOM JIaBJIEHUH | aTM) M yKaXXHUTe, KaKoBa JJaHHAas peakiys — YHA0TepMHUUYECKast U
9K30TePMHUYUECKAs:

a) -272,5 x]JIx; sK30TepMuYecKas;
0) -51,5 x/Ix; aHIOTEpMUYECKas;
B) +272,5 xJIX; sHIOTEpMHUYECKas;
r) +51,5 kJIX; SHIOTEpMHUYECKasI.



4. Berunciure mu300apHO-M30TepMuueckuii moTeHnman (AGgs) peakmuM KaTaluTHYECKOTO

OKHUCJICHUS aMMHUaKa, UAyIIel 1o cXxeme
4NH3(r) + 502(r) — 6H20(T) + 4NO(1),

Y TIOKAXUTE BO3MOXKHOCTb €€ CAaMOIPOU3BOJILHOIO MPOTEKAHUS IIPU CTAHJAPTHBIX YCIOBHUSIX
(mpu 298 K 1 mocTostHHOM J1aBiieHuu 1 aTm):

a) -1092,0 x/I>x; peakiusi BO3MOXHA;

0) -958,4 x]Ik; peakiusi BO3MOXKHA;

B) +958,4 kJIk; peakiusi HEBO3MOXKHA;

r) -125,4 x]JI)k; peakiusi HEBO3MOXKHA.

5. B kakyro cTopoHy OyJeT MpoTeKaTh MpoIecc

2NO2(1) <> 2NO(r) + O2(T)

npu T = 500 K u cranzapTHBIX COCTOSIHUAX BcexX BeulecTB? OTBET MOATBEPAUTE pacueTaMu.
3aBucumoctbio AH® u S° oT TemmepaTypsl MokHO TIpeHeOpeun. Taxke HEOOXOIUMO YUecTb,
urto B Tabiuiax 3uauenus AH%qs MpUBEICHHI B K/[/M0JIb, & AS%98 — B Jx/monb-K:

a) AG%q0 =-49,6xJ1; BIIpaBo;

6) AG%00 =+40,6 KJIk; BI€BO;

B) AG%q0 = +174,6K]J1k; BIEBO;

1)AG%00 = +2 5,6 kJIX; BICBO.

TECT 3

1. Chopmymupyiite I 3aKoH (IepBOE HaYaI0) TEPMOANHAMUKH:

a) CKOPOCTh XMMHUYECKOHN peakluy OMpeeseTcsl YHEpriueil akTUBAIIMK TaHHOUW peaKIuy;

0) ¢usnyecKkue BEIUYHMHBI, OJIHO3HAYHO ONPEICISIONINE COCTOSHUE CHCTEMBI, SIBIISIFOTCS

(GYHKIUSMEU COCTOSIHUSI CHCTEMBI;

B) CyMMa U3MEHEHUs BHYTPEHHEW 3HEPIMM M COBEPIICHHON CHUCTEMOW (MM HaJ CUCTEMOM)

paboThI paBHA COOOILIEHHOH (MM BBIJICIIEHHOH €10) TEeIIOTe;

T') TIPY OJMHAKOBBIX YCJIOBHSIX B PAaBHBIX 00BhEMaxX Pa3jMYHBIX Ta30B COMCPIKHUTCS OIMHAKOBOE

YHCIIO MOJIEKY.

2. CrexuoMerpuueckne KOIPPUIMEHTH B TEPMOXUMHYECKHX H  TEPMOJUHAMHYCCKHX
YPaBHEHHUSAX YKa3bIBAIOT:

a) Ha COOTHOIIIEHUS MEXK/Ty KOJTMYIECTBAMH BEIIICCTB;

0) peanpHbIe KOJMYECTBA PEArUPYIOIINX U 00Pa3yIOIIUXCS BEIIECTB;

B) MaccChl BEIIECTB;

T') CKOPOCTh PAaCcX0JIOBaHUS M 00pa30BaHUs BEIIECTB.

3. TepMuTHasT cMech COCTOHMT W3 Topolnka amomuaus u okcuma kene3a(lll). Ompemenute
ternoBoit 3dpdekt ((AH%g8) B cranmapTHBIX yernosusax (mpu 298 K u moctosHHOM naBneHnn 1
aTM) XUMHYECKOUN peaKInu

Fe203(K) + 2A1(x) — A1203(k) + 2Fe(k)
U YKQOKUTE, SBISICTCS JaHHAS PEaKIys dYHIOTEPMHUISCKON HITH IK30TEPMUICCKOM:

a) +853,8 k/x; sHIOTEpMHUUECKas;

0) -853,8 kJIx; aK30TepMUYECKas;

B) -853,8 k/Ik; sHH0TEpMUYECKAS;

r) +853,8 kJ[k; sK30TepMHUUECKasl.

4. Beraucnnte u3o6apHO-M30TepMudeckuii moteHmman (AGlgg) peakmuu, mpoTekaromel Mo

cxeme
4HCI(r) + O2(r) — 2H20(r) + 2Cl2(T),
Y TIOKQ)KHUTE BO3MOKHOCTH €€ CaMOITPOU3BOJILHOTO MPOTEKAHMSI TPU CTAHAPTHBIX YCIOBHSIX:

a) +76,1 xJIx; peakusi BO3MOXKHA;

0) -76,1 x/Ix; peakuus BO3MOXKHa;

B) -133,3 k/Ix; peakuusi HEBO3MOXKHa;

r) -838,3 kJIX; peakius BO3MOXKHA.

5. Berauciure AG%og mist peakuuu



CaCOs3(k) — CaO(x) + CO2(1),

mpu T = 1500 K. B kakyio cTopony 6yzer npotekats nponecc? 3asucumoctbio AH? u S or
TEMIEPaTypbl MOKHO MpeHeOpedb. Takxke HEOOXOAUMO y4ecTh, YTO B TAaOIMIAX 3HAYCHUS
AH0gg ipuBeniens! B kJIx/Momb, 8 S%9s — B Jlk/Mounb K:

a) -69,0 x/[x; BripaBo;

0) -167,0 x/Ix; BripaBo;

B) +69,0 x/Ix; B1IeBO;

r) +167,0 x/Ix; BieBo.

TECT 4

TennoBoi 3hPeKT XMMUIECKOI peaKkIuu — 3TO:

a) KOJIMYECTBO BBIICIMBILICICS MM MOTJIOMIEHHON TEIUIOTHI B pe3yibTaTe B3auMOJICHCTBUA

MEXy COOOH CTPOro ONpe/ieeHHbIX KOJMUYECTB BEIECTBA,;

0) M3MEHEHNE BHYTPEHHEH YHEPTUU B PE3yJIbTaTe XMMUYECKON peaKIni;

B) U3MEHEHUE SHTAJIBIIUY B PE3Y/IbTaTe XUMHUUECKON PEaKIIH;

r) paboTa, BBIIOJIHEHHAS B PE3yJIbTaTe XUMHUYECKON PEaKIIHH.

W13 3akoHa ['ecca cnenyer, 4To TEII0BOH A3PPEKT XMMUYECKON peaKlui paBeH:

a) CyMMe€ TEeIIOT 00pa30BaHUs UCXOIHBIX BEIICCTB;

0) cymMMe TeIuIoT 00pa30BaHUsl MPOIYKTOB PEaKIIUU;

B) CyMMe€ TeIUIOT 00pa3oBaHMs MPOAYKTOB PEAKIIMU 33 BHIYETOM CYMMBI TETUIOT 0Opa30BaHHUS

HCXO/IHBIX BEILECTB;

r') CyMMe TeIUIOT 00pa30BaHuUs MPOIYKTOB PEAKIUH 32 BHIYETOM CYMMBI TEILIOT 00pa3OBaHMS

HCXO/IHBIX BEILECTB (C Y4ETOM CTEXUOMETPUUYECKHX KO3()(DUIIMEHTOB B ypaBHEHUH PEAKIIUHN).

[Ipu cropanum ameTwieHa pa3BUBACTCS OYEHb BBICOKAs TEMIIEpaTypa, 4TO OOYCIOBJICHO

BBICOKOM TEII0TOM cropanus aneruiaeHa. Ha 3Tom ocHOBaHa KMCIOPOAHO-AallETUIIEHOBAs CBapKa

uepHBIX MeTamIos. Onpenenute Termnosoit d3¢pdext (AH95) B cranmapTHEIX yenosusx (mpu 298

K u noctossHHOM faBneHuu 1 aTM) XMMHUYECKOH peakiiu

C2Ha(1) + 2,502(r) — 2CO2(1) + H20(k):

a) -728,0 xkJIx;

0) +1299,6 xJIx;

B) -1299,6 xJIx;

r) -846,0 xJIx.

4. BorumcnuTe n3o00apHO-u30TepMudeckuil motennuan (AG%gg) peakiuu 06kura H3BecTHAKA

CaCOgz(kx) — CaO(x) + CO2(T)
U TMIOKaXXUTE BO3MOKHOCTb €€ CaMOIIPOU3BOJIBHOTO MPOTEKAHMS TP CTAHIAPTHBIX YCIOBUIX
(mpu 298 K 1 noctossHHOM JaBieHuu 1 atm):

a) -129,1 xJIxx; peakiusi BO3MOXKHA;

0) +129,1 x/Ix; peakuyst HEBO3MOXKHa;

B) +2126,3 k/I>x; peakiysi HEBO3MOXKHA;

r) -917,9 xJIx; peakusi BO3MOKHA.

5. Jns peakuuu aumepusannu auokeuaa azora 2NO2 <> N204 onpenenute temneparypy, npu
KOTOPOH TpsiMasi 1 0OpaTHasi peakIy PaBHOBEPOSTHEL, T. €. AG® = 0, u caemnaiite BHIBOI O
HAMpaBIeHUH PEaKIUU HIKe Toi TemmepaTypsl. 3aBucumoctbio AH® u S° ot Temmepatypsl
MOXHO TIpeHebpeub. Taxke HEOOXOMMMO ydecTh, 4To B Tabmumax 3HadeHms AHC%os
npuBesieHs! B KJIxk/Monb, a S — B Jlk/Mons K:

a) -353 K; BieBo;

0) +353 K; BieBo;

B) -353 K; Brpaso;

r) +353 K; Brpaso.

TECT 5
1. B sHIOTEpMHUYECKOM peaKIuu:



a) PHTAJIBIHS PEAKIIMOHHOM crucTeMbl moBsIiaercs (AH > 0);
0) TertoBoit 3G PeKT XuMUUecKol peakuuu nonoxureneH (Q > 0);
B) SHTAJIBITUS PEAKIMOHHON crcTeMbl yMeHbIinaeTcst (AH < 0);
T') PE3KO 3aMeIISeTCs CKOPOCTh PEAKLIUH.
2. U3 3akona ['ecca cienyeT, 4To TeruioBoi A3()EKT XMMHUYECKOW peaKIMi paBeH:
a) CyMMe€ TeIUJIOT CTOPAHHSI HCXOHBIX BEIICCTB;
0) cyMMe TeIUIOT CrOpaHus MPOIYKTOB PEAKIINH;
B) CYMME€ TEIUIOT CTOPAHUS UCXOJHBIX BEIIECTB 32 BEIYETOM CYMMBI TETIOT CTOPAHUS MMPOTYKTOB
peaxkuu (C yueToM CTeXHOMETPUUECKUX KOI(PPHUIIMEHTOB B ypaBHEHUU PEAKIINN);
T') CyMME TEIUIOT CTOPAHUS HCXO/IHBIX BEIIECTB 32 BBIYETOM CYMMBI TEIUIOT CTOPAHUSI TPOTYKTOB
peaxIuu.
3. Omnpenenure Temnosoii 3dpdekt (AH%g8) B cranmapTHBIX yenosusx (mpu 298 K u moctosaHOM
JaBjieHUU | aTM) XUMHUYECKOM peakluu CropaHus NeHTaHa
CsH12(x) + 802(r) — 5CO2(r) + 6H20(k)
U YKaKUTE, SBISIETCA JaHHAs peaklys SHAOTEPMHUUYECKON MM AK30TEPMUYECKOM:
a) +426,0 kJ[>x; sHmoTepMuyecKas;
0) -3509 kJIx; 3K30TepMUYECKas;
B) -3855,6 x/Ix; aK30TepMuUUeCKas;
r) +3509,0 xJIX; s3HIOTEpMHUYECKASI.
4. Brraucnute n3obapHo-u3oTepMudeckuii morennuan (AG%gs) mis peaximu
3Fe203(k) + Ha(r) — 2Fe304(r) + H20(r)
U TOKXUTE BO3MOXXHOCTH €€ CaMOIPOU3BOJIHHOIO TIPOTCKAHUS IPH CTaHIAPTHBIX
yenoBusix (ripu 298 K u moctostHHOM AaBiieHuu 1 aTm):
a) +36,3 xJI>x/M01b; peakiusi BO3MOXHa;
0) -36,3 xJ[>)x/M0JIb; peakIus BO3MOYKHA;
B) 0; peakiusi HEBO3MOXKHA;
r) +36,3 kJ>k/MOJb; peakins HEBO3MOXKHA.
5. Berunciure AG’r 1715 peakium ropeHns KanbIus B aTMocdepe YIIeKnUCIoro ra3a
2Ca(x) + CO2(r) -> 2CaO(x) + C(radur),
npu T = 1000 K. B kakyto ctopony Oyzaer npotekars mporecc? 3aBucumoctsio AH® 1 S° ot
TEeMIEPaTypbl MOXKHO MpeHeOpeub. Takxke HEOOXOANMMO yUYeCTh, UTO B TaOIUIIAX 3HAYCHUS
AH%qg ipuBeiens! B kJIk/Momb, & S%os — B JIk/Moms K:
a) -1089,3 k/Ix; BIpaBo;
0) +665,7 x/Ix; BIEBO;
B) -665,7 kJI; BIpaBo;
r) -962,6 x/I)x; BIEBO.

TECT 6
1. B kakux eJMHHIIAX MOXKET BBIPAKATHCS CKOPOCTh XUMUYECKOW PEAKIIUH:
a) Monb- t-c;
6) 1-Momb L
B) c-MOJIb
r) Monb-1T t-munL,
2. 3a Bpems, paBHoe 20 ¢, KOHIIeHTpanms BemecTBa A m3mMenmnachk ot 1,20 mome/n go 1,05
MOJIB/N. YKaXXKUTE cpe/lHee 3HaYeHNEe CKOPOCTH PEaKIMK MO BEIIECTBY A
a) 0,0075 momp-mt-cl;
6) 0,0050 momb-rt-ct;
B) 0,4500 Monb- - MuH
r) 12,5 10 mon-mt-vun .
3. Kakue gaxTopsl BIUSAIOT HA CKOPOCTh XUMHUECKON peakIMK B pacTBOpE:
a) MPUPOJA Pearupyromux BEIIeCTB;
0) KOHIICHTpAIHsI pearupyromnux BEIIECTB;

1.



1.

B) TEMIIepaTypa;
') 00beM PEaKLIMOHHOTO COCYAA.
4. Vxaxure KHCIOTYy, B KOTOPOH LMHK OyJIeT pacTBOPATHCS Hambosiee MEJIEHHO (MaccoBas
JI0JI BCEX KHUCIJIOT B pacTBope paBHa 20%):
a) constHast HC1;
0) cepnas H2SOq;
B) nogoBogopoaHas HI;
r) ykcycaas CH3COOH.
5. s peakumm Ax(r) + Ba(r) <> AB(T) ykaXkuTe KMHETHYECKOE YpPaBHEHHE IS TPSIMOTO
npouecca (C — cUMBOJI MOJIIPHON KOHIIEHTPAL[MH BEILIECTBA):
a) v =k - C3(A);
6) v =k - C3(A2) - C¥(B2);
B)v=k - C(A2) - C(B);
r)v=k- C%A;) - C(B).
6. Bo ckompko  pa3  yBeNIMUYUTCS ~ CKOpOCTh  peakimuun  Ax(r) + Bo(r) —
— 2AB(x) npu yBenu4eHUH KOHLEHTpaluu Beiectsa A B 3 pasa:
a) 3;
0)6;
B) 8;
r) 9.
7. Kak ¢popmynupyercs npasuio Baut-I'odda:
a) Ipu noBelIeHUH TeMiieparypbl Ha 10°C ckopoCcTh XMMHUECKOHN peakluy YBEJIUYUBaeTcs B 2-
4 pa3za;
0) s OONBIIMHCTBA XMMHUYECKHX PEAKIMHA CKOPOCTh PEAKIMH YBEIUYHMBACTCS C POCTOM
TeMIIepaTyphl;
B) CKOPOCTh PEaKIMH TPOMOPIHUOHATIBHA TPOM3BENCHUIO KOHICHTPAIMA pPearupyronmx
BEIIIECTB, BO3BEJICHHBIX B CTENIEHH, PABHbIE CTEXUOMETPUYECKUM KOA(PPHUIIMEHTaM PEaKIINH;
I') IpH1 NMOHMXeHUU Temneparypbl Ha 10°C CKOpOCTh XUMUYECKOM peakliuu YBETUYUBAETCS B 2-
4 paza.
8. Kak m3MeHHTCS CKOPOCTh HEKOTOPOH PEaKIMH PH MOBBIIEHUH Temrieparypsl ot 50 1o 80°C
(y=2)
a) BO3pacTeT B 6 pas;
0) HE U3MEHUTCS;
B) BO3pacTeT B § pas;
I') yMEHbIIUTCS B 8 pas.
9. Kak noBnusieT Ha COCTOSTHHE PaBHOBECHSI PEAKIINU
SO2(1) + 1/202(1) <> SO3(1) + 99 xJIx
MOHMKEHUE TeMIEPaTyphl:
a) paBHOBECHE HE CMECTHUTCS;
0) paBHOBECHE CMECTHUTCSI BIIPABO;
B) paBHOBECHE CMECTHTCS BIICBO;
I') CKOPOCTh OOpaTHON peakui YMEHBUIUTCS, a IPSIMOil — HeT.
10. B xakom HampaBJIeHHH CMECTUTCS paBHOBECHE ITpoIiecca
SN2(r) + 1,5H2(r) <> NH3(1) + 45 x/Ix
IIpY BHECEHUU B CUCTEMY KaTajau3aTopa:
a) HE CMECTHUTCS;
0) BIpaBo;
B) BJIEBO;
T') IJI1 CMEUICHHUS PaBHOBECHS HEOOXOAUM CTPOTO OTIPEIeIEHHBINA KaTalnu3aTop.

TECT 7
CKopoCTh XMMHUYECKOH peakliuy — 3TO:



a) BpeMs, 32 KOTOPOE MOJHOCTBIO PAaCXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB;

0) BpeMs, 32 KOTOPOE 3aKaHYMBAETCS PEaKIus;

B) U3MEHEHHE KOJIMYECTBA BEIIECTBAa OJHOTO M3 PeareHTOB (WM MPOIYKTOB pPEaKIHH) 3a
€/IMHUIY BPEMEHH B €MHULIE 00beMa;

I') KOJMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMK K MOMEHTY OKOHUAHUS PEAKIIHH.

2. 3a Bpems, paBHoe 10 c, koHUeHTpamnus BemecTBa A u3MeHmwnach ot 3,10 mons/n no 3,05
MOJIb/JI. YKaKUTE Cpe/iHee 3HAaUCHUE CKOPOCTH PEaKIUH 110 BEIIECTBY A:

a) 0,003 monp-1t-ct;

6) 0,005 Momb-t-c?;

B) 0,300 MOMIB-11 - MUH"

r) 8,33-10"° Mot -vun .

JUist Kako# peakiuy 3aBUCHMOCTh CKOPOCTH OT KOHIIEHTPAIIUH OMHMCHIBACTCS YPaBHEHUEM

v = kC(Az) - C%(B)

(C — cuMBOJI MOJISIPHOW KOHIIEHTPALIMU BEIIECTBA):

a) Ba(r) + A2(t) — 2AB(1);

0) B2(x) + A2(T) — 2B2A(1);

B) B(k) + Ax(r) — BA2(r);

) 2B(T) + A2(T) — 2BA2(T).

Kak u3aMeHuTCst CKOpoCTh peakiuu

1.
1

A(x) + B(r) — AB(k)

IPY YMEHbIIEHUH KOHIIEHTPAIMK UCXOIHBIX BELIECTB B 4 pasa:
a) HE U3MEHUTCS,
0) Bo3pacrerT B 4 pasa;
B) yMEHbLIUTCS B 16 pa3;
I') YMEHBIIUTCS B 4 pasa.
Bo ckonbko pa3 Ha/lo yBETMYUTH BHELIHEE JABJICHHUE B CUCTEME, YTOOBI CKOPOCTh PEAKIIMU

A(T) + 2B(r) — D(1)

yBenuumiach B 125 pas:
a)5;
0) 25;
B) 125;
r) 100.
6. Kakoe ypaBHEHHE OMHCBHIBACT 3aBUCUMOCTb CKOPOCTH PEaKIMu O OT Temreparypsl T (y —

TeMIepaTypHbIi KOAPPHUIHUEHT CKOPOCTH PEAKIINN):

a) v(T2) = v(T1);
0) V(T2) = v(T)y(T2—T1);
B) V(T2) = v(T1) y(T2— T1)/10;
F) U(Tz) - U(Tl)' ,Y(TZ —Tl)/lO;
7. Kak M3MeHHUTCS CKOPOCTh HEKOTOPON peaklMM NP MOBBIIIEHUH Temmeparypsl oT 50 10

100°C (y = 2):
a) Bo3pacTteT B 32 pasa;
6) Bo3pactet B 10 pa3;
B) BO3pacTeT B 8 pas;
I') yMEHbIIUTCA B § pas.
8. XumHueckoe paBHOBECHE HA3BIBAIOT THHAMHYECKHM, TOTOMY YTO:
a) JiBa MPOTUBOIIOJIOKHBIX MPOLIECCa OKA3bIBAIOTCS COATaHCUPOBAHHBIMH;
0) B pe3yabpTaTe coBepIaeTcs pabora;
B) B p€3yJIbTaTe BBIAEIAETCS WIN MOIIOLIAETCS SHEPTHS;
I') ABa IPOTHBOIIOJIOKHBIX ITPOLECCa IPOTEKAIOT C OAMHAKOBBIMU CKOPOCTSIMH.
9. IIpoMBIIINIEHHBI CHHTE3 aMMHAKa 110 PEaKIIHH

N2(r) + 3H2(T) <> 2NHa(r) + Q, (AH < 0)

IIPOBOJIAT MPH NMOBBILIEHHON TeMIiepaType, YToObl:



a) CMECTUTh PaBHOBECHE IPOIIeCcca BIIPABO;
0) YBEIMYUTH CKOPOCTh PEAKIINU;
B) CMECTHTh PaBHOBECHE IPOIIecca BIICBO;
I') HE UCTIOJIb30BATh KaTaJIU3aTOP.
10. V3MeHeHMe HaBICHHS HE CMEIIAET PAaBHOBECHUE MPOIIECCOB:
a) Ha(t) + S(x) <> H2S(r);
0) N2(r) + O2(1) <> 2NO(1);
B) Ha(T) + l2(x) <> 2HI (1);
r) Hao(r) + Cl2(r) <> 2HCI(T).

TECT 8

1. Ot kakux GaxTOpPOB HE 3aBUCHUT CKOPOCTh XUMHUUYECKOUW PEAKIIUU B PACTBOPE:

a) OT MPUPOJIbI PEarUPYIOLIUX BELIECTB;

0) OT KOHIIEHTpAIIUU PEATUPYIOIINX BEIIECTB;

B) OT TeMIIepaTyphl;

r) OT 00beMa PEakIIMOHHOIO COCY/Ia.

2. Nmeetcs nBa cocyna oAMHAKOBOro oobeMa. B mepBom cocyze konudecTBo BemecTBa A 3a 10
C U3MEHWJIOCh ¢ 5 10 2 MoJb, a BO BropoM 3a 20 ¢ — ¢ 10 no 5 mons. Kakoe yTBepkieHue
CIIPaBEIBO:

a) CKOPOCTh PEAKITMH BO BTOPOM COCY/I€ BBIIIIE, YeM B TIEPBOM;

0) CKOpOCTh peakiuii B 000X coCcyaax OJIMHAKOBA;

B) CKOPOCTh PEAKIIMH B IEPBOM COCY/Iie OoIIbIIe;

') CKOPOCTh PEaKIIMH B IEPBOM COCY/JIE B 2 pa3a HIKE, YeM BO BTOPOM.

3. YKaxuTe KUCIIOTY, B KOTOPOH IIMHK OyIeT pacTBOPSThCS Hanboiiee ObICTpO (MaccoBas MOJst
BCEX KHUCIIOT B pacTBope paBHa 20%):

a) consiHast HCI;

6) optodochopnas HsPOy;

B) nonoBogopoanas Hl;

r) ykcycHass CH3COOH.

4. Bo CKOJIBKO pa3 HaJI0 YBEIUYHTH JABJICHHUE, YTOOBI CKOPOCTH PEAKITUU

2AB(r) + Ba(t) -> 2AB2(T)
Bo3pocina B 1000 pa3:
a)s;
0) 10;
B) 100;
r) 1000.
5. Xumudeckas peakius MpoTeKaeT Mo YpaBHEHUIO
2AB(r) + 2D(r) — 2ABD(r).
[Ipu yBennueHnn KoHIeHTpanuy BemecTsa AB B 2 pa3a CKOPOCTh peakiyu:
a) He UBMEHHUTCS;
0) Bo3pacTeT B 2 pasa;
B) BO3pacTeT B 4 pasa;
') BO3pacTeT B § pas.
6. Ykaxute npasuiio Baut-I'odda o TemneparypHoii 3aBUCUMOCTH CKOPOCTH PEAKIIMU:
a) vy = UlYAt/lO;
6) k = AgERT,
B) v = kC3C";
r) v = TAc/At
7. Kak u3MeHUTCS CKOPOCTh HEKOTOPOU peakuy MpH MOBBIIEHUH TeMIepaTypsl oT 25 1o 55°C
(y=2):
a) BO3pacTeT B 6 pas;



0) HE U3MEHUTCS,
B) BO3pacTeT B 8 pas;
') YMEHBIIUTCSA B 8 pas.
8. CocrosiHHE XUMHUYECKOTO PABHOBECHSI KOJIMYECTBEHHO XapaKTePU3YIOT:
a) UCXOJHBIMU KOHIICHTPALUSIMU PEAareHTOB;
0) koHcTaHTOl bonbliMana;
B) KOHCTAHTOI pa3HOBECHS;
T') SHEpruei aKTUBaLUH.
9. B kakoM HampaBlIEHUU CMECTUTCS paBHOBECHE
2HBr(r) <> Ho(1) + Br2(x) — Q, (AH > 0)
MIPU YBEJIMYEHUHU KOHIIEHTPAIK BOJOPO/Ia:
a) BIPaBO;
0) HE CMECTHTCS;
B) BJIEBO;
T') CMECTHUTCS BJIEBO IPU OJTHOBPEMEHHOM YMEHBIICHHH KOHLIEHTpAllUu Opoma.
10. Vkaxwure, Uil KaKuX MPOIECCOB yMEHBIIEHHWE OOBEMa CHUCTEMBI CMECTUT pPaBHOBECHE
BIIPaBO:
a) 2NHa(r) <> N2(r) + 3Hz(r) — Q;
0) CaO(k) + CO2(r) <> CaCOs(k);
B) CO(r) + Cl2(r) ¢> COCl2(r);
r) Hao(t) + Cla(r) <> 2HCI(1).

TECT 9
1. 3aBUCHMOCTb CKOPOCTH PEAKIIMH OOIEro THMa
aA +bB — dD + ¢E
OT KOHIIEHTPALIMH OMKCHIBAETCS OCHOBHBIM MOCTYIaTOM XUMHUYECKOW KUHETUKU — 3aKOHOM
JercTByIOMUX Macc. Ero olmiee MmaTeMaTHYECKOE BhIpAKEHUE:
a)v=k-C(A) - C(B);
6)v =k - CXD) - CY(E),
B)L = k - C*(A) - C°(B);
r o= k-[D]-[E].
[A]-[B]

2. 1yt KaKoil peakIfK 3aBUCUMOCTb CKOPOCTH OT KOHIICHTPAIIUK OMUCHIBAETCS YPAaBHEHUEM L =

kC(A2):
a) Ba(r)+A2(r) — 2AB(1);
0) 2B2(r) + A2(r) — 2B2A(1);
B) B(k) + A2(r) — BA(T);
r) 2BA(r) + A2(r) — 2BA2(T).
3. Jliis kako#l peakiyy NPy M3MEHEHUH KOJIMYECTBA BEMIECTBA A CKOPOCTh HE U3MEHUTCS:
a) A(r) + B(r) —
0) 2A(1) + Bao(x) —;
B) 2A(k) + 2B(T) —;
r) 3A(r) + Ba(r) —.
4. ]JIns KakoM peaklMM yBEIMYEHHE KOHIEHTpaluu BellecTBa A B 2 pa3a YBEIUYUT CKOPOCTh

peakuuu B 4 paza:
a) Ao(r) + Ba(r) — 2AB(1);
0) A2(r) + B(k) — BA2(x);
B) 2A2(r) — B(r);
r) 2A2(x) — B(r) + C(T).
5. Kakue BelmiecTBa Ha3bIBAIOT KaTaIU3aTOPAMMU:

a) oOpa3yroInre BHICOKOMOJICKYIISPHBIE COSMHEHNS,



0) U3MEHAIOIINE CKOPOCTh XMMHUYECKOW pPEaKIMH, HO OCTAloIIMecs HEU3MEHHBIMH I10CIie
OKOHYAHUS PEaKIINu;
B) 3Q(eKTUBHO MOIJIOIAIONINE PATUOAKTUBHOE U3TYUCHHE;
') YBETUYUBAIOIINE (HO HE YMEHBIIAIOIINE) CKOPOCTh XUMHUYECKON peaKIliu.
6. CKOpOCTb KaKMX peakifil yBeIHMUMNBAETCSl C POCTOM TeMIepaTyphl:
a) JIFOOBIX;
0) MPOTEKAIOIIKX C BbIACICHUEM DHEPTUH;
B) IPOTEKAIOUINX C MOIJIOIIEHUEM YHEPIHH;
I') TOJIBKO 3aKaHUYMBAIOIUXCSl YCTAHOBJICHHEM XUMHUYECKOI'O PAaBHOBECHS.
7. Kak u3MEHHUTCS CKOPOCTh HEKOTOPOW PEaKIuy Py MOHMWKeHHH Temneparypsl Ha 50°C (y = 4):
a) Bo3pacteT B 20 pa3z;
0) HE U3MEHUTCS,
B) Bo3pacteT B 1024 pa3a;
r) ymensiures B 1024 pasa.
8. Kakoe yTBepxieH1e CIIpaBeINBO:
a) B COCTOSTHUUM XMMHUYECKOTO PABHOBECHSI KOHILIEHTPAIMU MCXOJHBIX BEIIECTB W MPOJYKTOB
peaxiuu co BpEMEHEM He U3MEHSIOTCS,
0) Mpu XUMHYECKOM PAaBHOBECHMHM Macca MCXOJHBIX BEIIECTB BCErJa paBHA Macce MPOIYKTOB
peaxkuuu;
B) IIPU XMMHYECKOM PAaBHOBECHH HUKAKHE XUMHUECKHE PEAKIIUU B CUCTEME HE MTPOTEKAIOT;
I') B COCTOSSHUM XHMHUYECKOTO PaBHOBECHSI KOHLIEHTPAIIMH MCXOJHBIX BEIIECTB M IMPOTYKTOB
peaxkiuu BCerjia paBHbI.
9. Kakue (pakTopbl CMECTST BIPABO PAaBHOBECHE PEAKIIUU
COq(r) + H20(x) <> H2CO3(x) + Q, (AH < 0):
a) MOBBIILICHUE J1aBJICHUS;
0) yBenuuenue konuentpanuu COy;
B) MIOBBIIICHUE TEMIIEPATYPHI;
T') IOHM)KEHUE JaBJICHUS.
10. B xakom HanpaBJIeHUH CMECTUTCS] pABHOBECUE B CHCTEME
Fe(x) + 302(r) <> Fe203(x) — Q, (AH > 0)
MIPU YBEJIMUEHUU JABJICHUS:
a) B CTOPOHY 00paTHOW peakIny;
0) B CTOPOHY IIPSIMO# peaKInu;
B) HE CMECTHUTCH,
T) JUIsl CMELIEHHS] paBHOBECHUSI HEOOXOIUM KaTalu3aTop.
') YMEHBIIIUB 00bEM PEAKITMOHHON CHCTEMBI.

BapuaHThl TECTOB 10 pa3jaeiry
Pacmeopul. Peakyuu 6 600nbix pacmeopax

TECT 1

1. MaccoBas gois (®, %) pacTBOPEHHOTO BEIIECTBA — 3TO:

a) OTHOIIIEHHE MaCcChl PACTBOPEHHOTO BellecTBa (T) K 001Iei Macce pacTBopa (T);

0) OTHOIIICHHE KOJIMYECTBA PACTBOPEHHOTO BEMIECTBA (MOJIb) K 0011ei Macce pacTBopa (T);
B) OTHOIIIEHHE KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA (MOJIb) K Macce pacTBoputes (T);
T') OTHOIIIEHHE MAacChl PAaCTBOPEHHOTO BeIIecTBa (T') K Macce pacTBoputes (T).

2. Ilpu HEOONBIIIOM YBETUUCHHUH JABJICHHS PACTBOPUMOCTD T'a30B B BOJIE:

a) BO3pacTaer;

0) yMeHbIIIaeTCs;

B) HE U3MCHSETCS;

T') CHaJajia BO3pacTaeT, 3aTeM YMEHBIIIAeTCs.



3. Ilpu puccouuanuy Kakoro 3JeKTPOJIUTa B BOJAE B KayeCTBE KATHOHOB OOpa3yOTCS TOJIBKO

HOHBI BOJIOPO/IA:

a) rugpokcu Hatpust NaOH;

0) runpokap6onat kanuss KHCOs;

B) kapOonat kanus K2COs;

r) cepaucras kuciora HxSOs.

4. Tlpu onuHakoBo# koHIeHTparuu 0,01 MOJIB/1 B pacTBOpPE KaKOTO M3 AJIEKTPOIUTOB, (POPMYITBI

KOTOPBIX TPUBEJICHBI HUKE, HANOOJIbIIIAst KOHIIEHTPAIUS THIPOKCH I-UOHOB?

a) KOH;

0) Ba(OH)z;

B) CH3COONa;

r) NazS.

5. B kakoM psay cuiia KUucaot, GopMyJibl KOTOPBIX IPUBEACHBI HIKE BO3PACTaET:

a) HCI, HF, HI;

6) H3POs, H2SO4, HNO;

B) HoTe, H2Se, H2S;

r) HNO3, HNO2, HPOs.

6. Kakue ypaBHEHHUS JICKTPOIUTUYCCKON TUCCOUAIINH 3aTUCaHbl HEBEPHO:

a) CH3COOH «» CHz* + COOH;

0) NH40H <> NH4" + OH;

B) KCl <> K" + CI;

r) CaCl, <> CaCl* + CI; CaCl* <& Ca?* + CI~.

7. Kakue mapbl HOHOB, (DOPMYJIBI KOTOPBIX MPHUBEACHBI HUXKE, MOTYT HAXOJUTHCS B PacTBOpPE

COBMECTHO B 3HAYUTEIHHBIX KOJIMYCCTBAX:

a) H" u OH;

6) K" u SO/%;

B) Ag* u CI;

r) Ba?* u NOs".

8. KakoBa maccoBas nons (®, %) ruapokcuia HaTpusi B pacTBope conepskaiiem B 50 r Boabl 25 T

NaOH:

a)31,3;

0) 32,3;

B) 33.3;
r)34,3.
9. Kakas macca BozbI U pacTBOpa ¢ MaccoBo# nonei xmopuaa maraus 20% notpelyercs ans
npurotosierus 300 r pacTBopa ¢ MaccoBoii mponeit MgClz 4%:
a) 240 r pactBopa u 60 r H20;
0) 60 r pactBopa u 240 r H20,;
B) 40 r pactBopa u 260 r H20;
r) 20 r pactBopa u 280 T H20.

10. B HexoTopoM 06BeMe caboii 0HOOCHOBHOH KHCIOTHI cosepskutes 2-10° monexyn kucmotsr,
4-10° wonoB BOJOpOAa M 4-10° WOHOB KHCIOTHOTO OCTATKA. Uemy paBHa CTeneHb
JICCOIIMAIINU KUCIOTHI (o, %)

a) 0,2%;
6) 2,0%;
B) 0,02%;
r) 0,04%.

TECT 2

1. MomnsipHasi KOHIIEHTpanusl (MOJISIPHOCTh, M) — 3T0:

a) OTHOIIICHHE MaCChl PAaCTBOPEHHOTO BEIIeCTBa (T) K 00beMy pacTBopa (J1);

0) OTHOIIIEHHE MAacChl PACTBOPEHHOT'O BelIecTBa (T') K Macce pacTBoputens (T);



B) OTHOIIIEHUE KOJMYECTBA PACTBOPEHHOTO BelecTBa (MOJIb) K 00BEMY pacTBopa (J1);

T') OTHOIICHHE KOJMYECTBA PaCTBOPEHHOTO BelIecTBa (MOJIb) K 001Iei Macce pacTBopa (T).

2. OtMmeTbTe POpPMYJIBI BEHIECTB, KOTOPHIE B BOJHOM PAacCTBOPE IUCCOLMUPYIOT CTYIIEHYATO:

a) KHS;

6) A1(OH)3z;

B) CuSOy;

r) H3POas.

3. Ilpu pacTBOpeHUHU TBEPABIX BEIIECTB B BOZE YHEPIHS:

a) BCer/ia MorjolaeTcs;

0) Bcerja BhIICIISACTCS;

B) MOKET MOTIJIOIMIATHCS UIIH BBIICIATHCS;

I') HE BBIJCISIETCS U HE MOTJIOLIAETCSI.

4. Ykaxure GopMyIibl BEIIECTB, KOTOPbIE MPU AUCCOIUAIIMH 00pa3yIOT XJIOPUI-HOHBI:

a) KCIOs3;

0) KClI;

B) KCIO;

r) NH4C1.

5. Mexnay kakumMu MOHaMH, (OPMYJIBl KOTOPHIX NMPHBEIEHBI HIDKE, B BOJHOM pPacTBOpE HET

XUMHUYECKOTO B3aMMOJCHCTBHS:

a) Ag" u NOs’;

6) Ca®* u CI;

B) HCO3 u OH’;

r) COs%> u H*.

6. Kakue ypaBHEHHUS peaklnii, CXeMbl KOTOPBIX IPUBEICHBI HUKE, OIMCHIBAIOTCS OJIMHAKOBBIM

COKpAIIIECHHBIM HOHHBIM YPABHEHHEM:

a) CuCl; + 2KOH

0) CuClz + HzS

B) CuSO4 + 2NaOH

r) Cu(OH). + 2HCI

7. Mexay KakuMH BEIIECTBAMHU B BOJHOM PAacTBOPE HET XMMHUYECKOTO B3aUMOICHCTBUS:

a) xnopup kanust KCI + mutpar vatpust NaNO3z —;

0) xmopux meau (II) CuClz + rugpokena kamus KOH —;

B) ruapokcua meau (II) Cu(OH), + pazbasnennas cepras kuciora HoSO4(p) —;

r) aurpat meau (IT) Cu(NOz3). + azotnas kucimora HN)3 —.

8. KakoBa MaccoBas nonst (o, %) rugpokcua HaTpusi B pactBope maccoi 50 r, coaepxaiiem
runpokcua HaTpust NaOH maccoii 25 T:

a) 40;

0) 45;

B) 50;

r) 33.

9. B naboparopuu UMEIOTCS pacTBOPBI C MaccoBoil noneit xnopuaa 6apust 10 u 20%. Kaxyro
Maccy KaXJO0ro pacTBopa Hajmo B34Th il nonydeHus 300 T pacTBopa ¢ MaccoBOW JOJEi
BaCl2 12%:

a) 150 u 150 ;

0) 240 1 60 T;

B) 60 u 240 1;

r) 100 u 200 1.

10. Yemy paBen pH pactBopa, B 1 1 kotoporo coaepsxkutcs 0,0051 r monos OH™

a) 3,52;

6) 10,48;

B) 9,52;

r) 4,48.



TECT 3

1. VkaxuTe npu3HaKu UCTUHHBIX PACTBOPOB, KOTOPBIE OTIIMYAIOT UX OT MEXaHUUYECKUX CMECEH:

a) MEpEeMEHHBIN COCTAaB;

0) TOMOTE€HHOCTb;

B) IIPU CMENIMBAHUH KOMITOHCHTOB IIPOUCXOANT BBIICIICHUE WU TIOTJIOIICHNUE YHEPTHH;

') BO3MOXHOCTh pa3/IeJICHHs] Ha COCTaBHbBIE YaCTH.

2. YKaXuTe KOMIIOHEHTBI PACTBOPA CEPHON KHUCIIOTHI B BOJIE:

a) katuousl H™ 1 annoust SO%:

0) xaruonsl H' u annonsr CI;

B) Katronbl H' u annonsr HSO4;

r) kaTuonsl H' u arnons1 PO4% .

3. PacTBOpHUMOCTDH BEIIECTB 3aBUCHUT:

a) OT UX IPUPOJIBL;

0) Jy1s1 Ta30B — OT JIaBJICHHUS;

B) IIBETA;

r) o0beMa peakIIMOHHOTO COCY/a.

4. Tlpu onunakoBoii koHIeHTpauu 0,01 MOJIB/JT B pacTBOpE KAKOTO U3 AICKTPOIIUTOB, (DOPMYIIBI
KOTOPBIX MTPUBEICHBI HUXKE, HANOOJIbIIAs KOHIIEHTpalus Xjaopua-uonos Cl™?

a) KCI,

0) BaCly;

B) A1Cl;3;

r) KCIOa.

5. Kakas nmapa noHoB, popMysbl KOTOPBIX IPUBEAEHBI HUXKE, yHaCTBYET B 00pa30BaHUU OCa/Ka
NP CJIMBAHUM BOJIHBIX pacTBOpoB kapbonata Kanus KoCOs u xmopuaa kaiapius CaCly:

a) K" u CI;

6) K* u Ca®*;

B) Ca®" u COs%;

r) CO* u CI.

6. Kakoe W3 MOJECKYISPHBIX YPaBHEHUW, CXEMBbI KOTOPBIX MPHUBEIACHBI HIKE, COOTBETCTBYET
nonHomy NO» + H" — HNOz:

a) KNOz + Ca(OH):

6) KNO2 + HCI

B) HNO: + KOH

r) KNO2 + NaHCO3

7. YKaxuTe CXeMy HEOCYIIECTBUMOU B BOJTHOM PACTBOPE PEAKIINH:

a) K2CO3 + Ba(OH)2 —;

0) Na,CO3 + HCI —;

B) A1(OH)3 + NaOH —;

r) KCl + NaNO3 —.

8. KakoBa MaccoBast 10yl THAPOKCUIA HATPHS B PACTBOPE, MOTYYCHHOM PAacTBOpeHHEM 2,3 T
NaOH B 100 r BojbI (OTBET 1aTh % C TOYHOCTHIO J0 THICSYHBIX JIOJICH):

a) 2,300;

0)2,250;

B) 3,910;

r) 2,248.

9. Paccumraiite Maccy pactBopa cynbdara menu (II) ¢ maccooit noneit CuSOs 8% u maccy
BOJIbI, KOTOPBIE HAJI0 CMeMIaTh, YTOO0KI moayuuTh 500 T pacTBOpa ¢ MaccoBOM foJiel cynbdaTa
menu (11) 2%:

a)375u 125 ;

0)125u 375,

B) 40 1 460 T;



r)8u 100r.

10.Yemy pasubl pH u pOH pacTBOpa, KOHIIEHTpalus HOHOB BOJAOPOJAa B KOTOpoM pasHa 107
MOJIb/JI:

a)4u 10;

0) -4 u -10;

B) 4 u 4;

r) 10 u 4.

TECT 4

1. MounsiibHast KOHIIGHTpaus (MOJISIBHOCTD, Cr) — 3TO:

a) OTHOIIICHHE MacChl PaCTBOPEHHOTO BeliecTBa (T) K 00beMy pacTBopa (71);

0) OTHOIICHHE KOJIMYECTBA PACTBOPEHHOTO BeIIeCcTBa (MOJIb) K 001Iel Macce pacTBopa (T);

B) OTHOIIIEHHUE KOJMYECTBA PACTBOPEHHOTO BelecTBa (MOJIb) K Macce pacTBOPUTENS (KT);

') OTHOIICHHE MAacChl PACTBOPEHHOTO BEIIECTBA (I') K MAacce pacTBOPUTEIA (KT).

2. Ot xakux (akTOpOB 3aBUCUT PACTBOPUMOCTH T'a30B B BOJIE:

a) J1aBJICHHUS;

0) MpUpPOJIbI Ta3a;

B) TEMIIEpATYphL;

') CKOPOCTH MPOMYCKAaHUA ra3a B BOJly P HEM3MEHHOM BHEIITHEM JIaBIICHUH.

3. Ilpu mucconmanuu KakuxX SJICKTPOJIMTOB B KAdeCTBE OTPHIATEIHHO 3apsSHKCHHBIX HOHOB

00pa3yroTCs TOIBKO TUAPOKCUIA-UOHBI:

a) Boga H20;

0) ruapokcua kanuss KOH;

B) xuytopun ruipokcomaraust MgOHCI,

r) rugpooprodochar ammonust (NHs)2HPOa4.

4. Kakue (pakTopsl BIUAIOT Ha CTETICHD YJIEKTPOJIMTHUECKON TUCCOIUAIUH:

a) MPUPOJA PACTBOPHUTEIIS;

0) mpupo/ia paCTBOPEHHOTO B BOJIC BEIIECTBA;

B) KOHIICHTpAIUsI PACTBOPEHHOTO B BOJIE BEIIECTBA;

r') 00beM PEeaKIMOHHOTO COCY/a.

5. YKaXuTe OTBET, KOTOPBII OTpa)KaeT ONpeIeIieHHe PACTBOPHUMBIX OCHOBAHHI B CBETE TEOPHUHU

AIIEKTPOIIUTUIECKON TUCCOIHAIINY:

a) CJI0YKHBIE BEIIECTBA, CO/IEPIKAIIUE TUIPOKCUI-HOHBI;

0) SIEKTPOJIUTHI, OOpa3yIOIIKe IPH JAUCCOLUAIINA UOHBI METAIIJIA U TUJIPOKCU-UOHBI;

B) CIIO’KHBIE BEIIIECTBA, pearpyroIIre B BOAHBIX PACTBOPAX C KUCIOTAMU;

') 2JIEKTPOJIUTHI, 00pa3yIoNUe MPH JAUCCOIMAIIME B BOJHBIX PacTBOpaxX B KaueCTBE aHWOHOB
TOJIBKO THJIPOKCH/I-UOHBI.

6. Kakoe cokpallieHHOE MOHHOE YypaBHEHHE OTBEYAET B3aMMOJCHCTBHIO BOJHBIX PAacTBOPOB
KHCIIOTHI M OCHOBaHUS (PEaKIMK HeUTpau3allnm):

a) NHs* +OH™ — NH3?t + H20;

6) HCO3” +OH" — CO3* + H20;

B) H" + OH — H0;

r) COs*> + 2H* — CO,1 + H20.

7. Kakast mapa noHOB, GOpMYITBI KOTOPBIX TIPUBEICHBI HUXKE, YIaCTBYET B 00pa30BaHUU 0OCAJIKA
IpU CIMBaHUM pacTBOpoB HUTpata Oapus BaNOs u cynbdara xanus KzSOaq:

a) Ba?* n NOs™ ;

6) Ba®* u SO7;

B) K" 1 NO3;

K" n S04,

8. CKoJbKO IpaMMOB TUIPOKCHIA HAaTpHsi HEOOXOIUMO Jis MPUTOTOBJICHUS 4 J1 pacTBOpa ¢
maccoBoii gosieir NaOH 12% u mmotHoctsio p = 1,37 r/mit:

a) 480,8;



0) 120,4;

B) 542.,9;

r) 657,6.

9. Heobxomumo pa3baButh 400 T pacTBOpa cepHON KUCIOTHI (MaccoBas noist 95%) Booii 10
koHIeHTpauuu 19%. CkonbkKo [UIsi 3TOr0 MOHATOOUTCS JIUTPOB BOABI U CKOJIBKO
KHJIOTPAMMOB TIOJIYYUTCS Pa30aBICHHON KUCIIOTHI:

a) 1,6 mu 2 kr;

6) 1600 vt u 2000 T

B) 600 M 1 380 T;

r) 0,8 mu 1000 T.

10. Beraucants pH pactBopa, B KoTopoM KoruenTparms [OH]-noHoB (Moub/i) paHa 6,5-10°:

a)7,18;

0) 12,9;

B) -8,82;

r) 8,82.

BapuanTsl TecTOB IO pasaesy
OKucaumenvHo-60ccmanogumenvHle npoyeccol. INEeKmMpoXumMuiecKue npoueccol 6
anekmpoaumax. Koppozusa u 3auwguma om xopposzuu.

TECT 1

1. Xumuueckue peakiuy, MPOTEKAIIUe C H3MEHEHHEM CTENEHU OKHCICHHUS 3JIEMEHTOB,
BXOJISAIINX B COCTAB PEarupyroNuX BEIIECTB, HA3bIBAIOT:

a) KHHETHYECKUMHU;

0) CTEXMOMETPUUYECKUMU;

B) HIOHHBIMU;

T') OKACITUTEIbHO-BOCCTAHOBHTEIHLHBIMH.

2. OKHCIUTENb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIN:

a) YBEIMYMBAET CBOIO CTCIICHb OKUCIICHHSI,

0) MpUHUMAET IJIEKTPOHBI;

B) OKHUCJIISIETCS;

T') OT/Ia€T CBOU IJIEKTPOHBI.

3. B kakoM coeTMHEHUY CTETICHb OKUCIICHHS MapTaHila MaKCHMaJTbHA:

a) MnQOg;

0) HoMnQOg;

B) NazMnOy;

r) KMnOg.

4. Kaxkue coiictBa B OBP nposieisier noaun-von (I):

a) TOJTBKO OKUCITUTES;

0) HU OKHUCIIUTENSI, HU BOCCTAHOBUTEIIS;

B) TOJIBKO BOCCTAHOBHTEIIS;

T') U OKUCIIUTENS], U BOCCTAHOBUTEIS.

5. B kakux psjax BelecTBa MEPEUUCIICHBI B IOPSIIKE BO3PACTAHUS OKUCIIUTEIBHBIX CBOHCTB:

a) xJop, 6pom, GTop;

6) 6pom, xj0p, GTOp;

B) cepa, BOJIOPOJI, KUCIOPO/T;

T) YIJIEpOJ, a30T, KUCIOPO/I.

6. Ykaxute cxemsl OBP:

a) SiH4 + O2 — SiO2 + H20;



6) FeO + P — Fe + P,0s;
B) KOH + CO2 — KHCOs3;
r) HO — Hz + O,.
7. YKaxuTe CXEMbI IPOIECCOB OKUCIICHHS:
a) POs* +2H" — H,POy;
6) NH3z — NOg;
B) 201 — 03°;
r) SO3* — H2*S.
8. st OBP, mpotekaromeli 1o cxeme
Mg + HNO3 — Mg(NO3)2 + No+ H20,
YKQOKUTE 3HAYCHHsI CTETICHEH OKHCIICHHS JJIEMEHTAa OKHCIUTENS 0 U IOCNIe peakmuu (B
BOCCTaHOBJICHHOU (hopMme):
a) 0 no u +5 mocie;
0) +5 mo u +2 moce;
B) 0 o u +2 moce;
r) +5 1o u 0 nmocie.
9. Jlns peakuuu royydeHus OpoMa npu B3auMOICHCTBIY IEpMaHraHaTa Kajinus 1 OpoMOBOAOPOIa
10 CXEMe
KMnO4 + HBr — Brz + MnBr; + KBr + H.0
YKaXXHTE, CKOJIBKO MOJIb BOCCTAHOBHTEJISI PACXOYETCsl Ha 2 MOJIb OKHUCITHTEIIS:
a) 16;
0) 10;
B) I;
r) 8.
10. KosdduumenTs! nepen oKuciIuTeIeM U BOCCTaHOBUTENEM B ypaBHeHun OBP
P + HCIO3 + H,O — H3POs + HCI:
a)6u9;
6)1u?2;
B)Su6;
r)6ms.

TECT 2

1. JIroOast OKUCIUTETHHO-BOCCTAHOBUTENIbHAS PEAKIUs BKIIOYAET J[Ba IpoIlecca:
a) TUZIPOJIN3 U TUCCOIUAITUIO;

0) MOHH3AIUIO U TMCCOLIUALINIO;

B) OKHCJIEHUE U BOCCTAHOBJICHUE;

T') BBIJICTICHUE U MOTJIONIEHUE TeTUTOTHI.

2. BoccTaHOBUTENB — 3TO aTOM, MOJICKYJIa MIIA UOH, KOTOPBIH.

a) YBEJIMYMBAET CBOIO CTENEHb OKUCIICHUS;

0) MPUHUMAET AJICKTPOHBI;

B) OKHCIISIETCS,

') OT/Ia€T CBOU 3JIEKTPOHBI.

3. OtMmeThTe POpPMYIIBI COETMHEHUN C OMHAKOBOW CTETIEHBIO OKHUCIICHHS a30Ta!
a) MgaNy;

0) NO;

B) NOy;

r) NHa.

4. OtmetbTe GOPMYIBI HOHOB, COJEPIKAIINX aTOMBI CO CTETICHBIO OKUCIICHUS +4:
a) COs*

6) POs*;

B) NOg;

r) MnO:..



5. YKaxkuTe XMMUYECKHE 3HAKH JIEMEHTOB C IEPEMEHHON CTENEHbIO OKUCIEHHSI B COETMHEHUSAX
a) C;
0) K;
B) N;
r) F.
6. B kxakux mapax o0a BemecTtBa, (OpMyIbl KOTOPBIX MPHUBEICHBI HIKE, TPOSBISIOT
JIBOWCTBEHHbIE OKUCIINTEIbHO-BOCCTAHOBUTEJIbHBIE CBOWCTBA:
a) KMnOs u SOs;
6) S u HNO;
B) SO2 1 N20s3;
r) H20 u K2Cr207.
7. Yxaxute cxembl OBP, B KOTOpBIX BO/1a SBJISIETCS OKUCIUTEIEM:
a) CaO + H20 —;
6) H20 + Cl2 — HCI + HCIO;
B) K+ H20 —;
r) KH + H20 —;
8. Ilpu mnomagaHuu >KeJIe3HOM CTPYKKH B CHUJIBHO HAarpeTyr0 KOHLEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOXKEH MPOIIEeCC:
a) Fe + HoSO4 — FeSO4 + Ho;
0) Fe + 2H>SO4 — FeSO4 + SO2 + 2H20;
B) KeJe30 IacCUBUPYETCS KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTOH, MOATOMY peakuus He
IIPOUCXOTUT;
r) Fe + 6H2SO4 — Fe2(S04)3 + 3SO2 + 6H20.
9. CkoJibKO MOJIb pa30aBIEHHON a30THOM KUCIIOTHI PACXO0yeTCs IPU OKUCICHUH 3 MOJIb ME/IH 110
cxeme
Cu + HNO3z — Cu(NOs)2 + NO + H20:
a) &;
0) 2;
B) 4;
r) 6.
10. Vkaxure cymmy ko3 dunnenton B ypaBHenun OBP, npoTtekaromei no cxeme
KI + KBrOsz + HCI — I, + KBr + KCI + H20.
Koadduunent «1» Takxke ciaenyer y4UThIBaTh:
a) 18;
0) 26;
B) 24;
r) 13.

TECT 3
1. OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITeHBHBIMI/I Ha3bIBAKOTCA peaKHI/II/I, HpOTeKaI-OHH/IeZ
a) C W3MEHEHHEM CTENEHU OKHUCICHHUS DSJIEMEHTOB, BXOISIIUX B COCTaB PEarupyromux
BEIIIECTB;
0) ¢ BBIZICIICHHEM JINOO MOTJIONIEHUEM TEILIOTHI;
B) JI0 KOHIIA;
r) ¢ u3MeHeHnueM pH cpensbl.
2. CremneHs OKUCIEHUS — JTO:
a) OTpHULIATENbHBIN JIOTapu(hM KOHIICHTPAIIMTH HOHOB OKUCIUTEINS B PACTBOPE;
0) YCIIOBHBIN 3aps]1 AJIEMEHTAa B COCTMHEHHUH, BBIYUCIICHHBIN UCXOS U3 TIPEATIOI0KEHUS, YTO
COCAMHEHHE COCTOUT TOJHKO U3 HOHOB;
B) YHMCJIO, MMOKA3bIBAIOIIEE, CO CKOJBKUMHU OJHOBAJICHTHBIMA aTOMaMH MOXKET COCTUHUTHCS
aTOM JAHHOI'O JIEMCHTA;



10.

T') YCJIOBHBIN 3apsiji SJIEMEHTA B COCIMHCHUH, BBIYUCIICHHBIA UCXO/IS U3 TIPEATIONI0KEHUS, YTO
BCE CBSI3M B COSIMHCHUU — KOBAJICHTHBIC.
Kakwue coenmuHeHus B peakiusx ¢ IPYTHMHU BEIIECTBAMH TPOSIBIISIOT TOJIBKO OKHACITHUTEIIBHBIC
CBOMCTBA:
a) mepmanranat kanus KMnOg;
0) nuxpomar HaTpus NaxCr.07;
B) ompoBogopox HI;
r) azotHas kuciaora HNOa.
B kakom psny BemiectB, (GOpMyINibI KOTOPBIX TPUBEACHBI HWXKE, CTENCHb OKHCICHHS
KHCIIOPOJIa BO BCEX COCIUHEHUSIX paBHA -2:
a) H2O, Ca(OH)., OF»;
6) NO, SOgs, H20z;
B) SO2, H3POy4, Fe30s;
r) KOz, P20s, CI20.
VYKaXuTe XUMUYECKHE 3HAKH DJIEMEHTOB C TOCTOSIHHOM CTETICHBIO OKMCIICHHS B COSIMHECHUSX
a) C;
0) K;
B) N;
r)F.
Kaxyio poib B OKHCINTETbHO-BOCCTAHOBUTENBHBIX PEAKINAX UTPAET CYTbPUI-HOH S
a) TOJIbKO BOCCTAHOBHTEIb;
0) TOJILKO OKHCIIUTEIb;
B) M OKUCIIUTEIb, U BOCCTAHOBUTEIIB;
T') HE TIPOSIBIISIET OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIX CBOWCTB.
B kakoii peakiuu cTereHb OKUCICHUS U3MEHSFOT aTOMBI OJTHOTO U TOTO )K€ DJIEMEHTA!
a) NH4sNO3 — N0 + 2H>0;
0) 2KCIO3 — 2KCI + 303;
B) 3Fe + 20, — Fe30y;
r) 2NHs; — N2 + 3Ha.
Jlis OBP, nporekaromeii mo cxeme
MnO: + O2 + KOH — KoaMnOg4 + H20,
YKa)KUTE, CKOJIBKO MOJIb BOCCTAHOBHUTEJSI PACXOyeTCsl Ha | MOJIb OKHCITHTEIIS:
a) 1;
0) 2;
B) 4;
r) 10.
VYkaxute 3HaueHue kKodduierTa mpu socctaHopurene B OBP, mpoTtekarorieii mo cxeme
Caz(PO4)2 + C + SiO2 — CaSiOs + P + CO:
a) 1;
0)5;
B) 3;
r) 2.
Ykaxkute cymmy koddduimentoB npu ¢opmynax Bcex BemiecTB B ypaBHeHuun OBP,
MIPOTEKAIOIIEH 10 CXEME
H.S + Br2 + H2 O — H2SO4 + HBr.
Koaddunument «1» Takxke cieayeT yIUThIBaTh:
a) 18;
0) 16;
B) §;
r) 35.

TECT 4



1. Meton 3nexkTpoHHOTO OajJaHca OCHOBAaH Ha MPABUIIE;

a) B JAaHHOW PEaKIMH YHCIIO AIEKTPOHOB, OTTAHHBIX BCEMH YaCTHIIAMU BOCCTAHOBUTEIIEH, BCETa
PaBHO YHCITy 3JICKTPOHOB, IPUCOCTUHEHHBIX BCEMH YaCTHIIAMU OKUCIUTENEH;

0) B JaHHOM peaKLIM{ YUCIIO 3JIEKTPOHOB B JIEBOH U IIPAaBOM YaCTsAX ypaBHEHUS BCET1a OAMHAKOBO;

B) B JAaHHOM PEaKI[MK YUCIIO FJIEKTPOHOB, OT/IAHHBIX BCEMH YaCTHIIAMHU BOCCTAHOBUTEJNEH, BCEra
pPaBHO YHCITy POTOHOB, MPUCOCTUHEHHBIX BCEMH YaCTUIIAMU OKUCITUTEIICH,

r) Mpolecc OTIAa4d BJICKTPOHOB BCErJa COMPOBOXKAACTCA BbIACICHUEM JKBHUBAJICHTHOIO
KOJIMYECTBA TETLIOTHI.

2. Ilpouecc okucaeHus: — 3TO MpoIecc:

a) MPUCOCTUHEHUS aTOMOM, MOJICKYJION WM HOHOM DJIEKTPOHOB;

0) OTa4l aTOMOM, MOJIEKYJION MJIM HOHOM 3JIEKTPOHOB;

B) 2JICKTPOHHO-HOHHOTO OaJiaHca;

T) Iepexo0/1a AMEKTPOHOB BO BHEIIHIOKO IIETIb.

3. Ykaxwute cxembr OBP:

a) Sg — 4Sy;

0) anma3 — rpadur;

B) MNOs> — MnO4?;

r) H202 — O2 + H20.

4. Kakoe coeTMHEHUE B PEAKIHSIX C IPYTUMH BEIIECTBAMU MOKET ObITh TOJIBKO OKHUCIUTEIEM:

a) ammuak NHs;

6) oxcup ceunna (IV) PbO2;

B) runoxyoput kanus KCIO;

r) xmopu xkenesa (II) FeClo.

5. Kakwue coemnHeHUs MPOSBISIIOT IBOMCTBEHHBIC OKMCIUTEIIBHO-BOCCTAHOBUTEIILHEIC CBOMCTBA:

a) nuxpomart kanus KoCro07;

0) oxcun mapranmna (IV) MnOg;

B) cepHucTtas kucinorta HzSOs;

r) azotHas kuciaora HNOs.

6. Mexay KakuMu BelllecTBaMU He MOXeT npotekath OBP:

a) cepoBoiopo 1 noaoBogopon (HzS u HI);

6) cepoBogopon u okcun cepol (IV) (H2S u SOy);

B) azotHas u cepHast kuciaoTel (HNO3 u H2SO4);

r) a3otHas kuciora u cepa (HNOs u S).

7. CrerneHU OKHCIICHHUS KUCIIOpoaa B MoJiekyisipHoM kuciiopozae (O2), Boae (H20), mepexucu
Boaopoaa (H202) u okcune dropa (OF2) cOOTBETCTBEHHO paBHBI:

a)0,-2,-2u+l;

0)0,-2,-1u+2;

B) -2, -2, -1 m +1,

r0,0,-2u-2.

8. Jlnst OBP, mpotekaromieii mo cxeme

Mg + HNO3s — Mg(NO3)2 + NHsNO3 + H20,
YKQXHUTE 3HAUCHUS CTEICHEW OKHWCIICHUS JJIEMEHTa OKHCIUTENS 0 W TOocjie peaknuu (B
BOCCTaHOBJIIEHHOU (hopme):

a) +4 mo u +5 mocre;

0) +5 mo u +5 mocrne;

B) +5 10 u -4 nocre;

r) +5 1o u -3 mocrne.

9. Jlng peaknuu TOJNyYEHHUS XJopa IMPU B3aUMOJICHCTBUU JIMOKCHIA MapraHila W COJISTHOM
KHUCTIOTHI TT0 CXeMe

MnO; + HCI — Cl, + MnCl; + H»0,

YKaXXHUTE, CKOJIBKO MOJIb BOCCTAHOBHUTEJS pACXOyeTcsi Ha 1 MOJIb OKUCITUTEIS:

a)2;



0) 4;

B) 6;

r) 8.

10. Vxkaxure cymmy ko3¢ uirenToB npu popmynax Bcex Beniects s OBP, npotekaromieii mo

cxeme
HCI + CrOsz — Clz + CrCls + H20:

a) 14;

0) 17;

B) 25;

r)11.

TECT 5
1. TIpomecc BOCCTaHOBIICHHS — 3TO MPOIIECC:
a) MMPUCOCTUHEHUS aTOMOM, MOJICKYJION WM HOHOM 3JIEKTPOHOB;
0) oTIauu aTOMOM, MOJICKYJIOHW WJIM HOHOM 3JIEKTPOHOB;
B) 3JIEKTPOHHO-MOHHOTO OanaHca;
I') IEpeX0/a MIEKTPOHOB BO BHELTHIOKO IICTIb.
2. Kak u3MeHseTcsI cTereHb OKUCICHUS JIEMEHTA IPU OKUCIICHUH:
a) MOBBIIIACTCS;
0) MOHMKAETCS;
B) ocTaeTcsi 0e3 U3MEHEHNUS,
') MOXKET KaK IMOBBIIIATHCS, TAK M IIOHUKATHCS.
3. PaznuuaroT ciemyromme TUITbl OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHNA:
a) oOMeHa, pa3JIoKEeHUs U COSTUHEHNUS,
0) MOJICKYJISIpHBIC, HOHHBIE U JJICKTPOHHBIC;
B) MEXXMOJICKYJISIPHBIC, BHYTPHUMOJICKYJIIPHBIC U JTUCITPOIIOPIIMOHUPOBAHUS;
T) aTepuUKaIy, HEUTPATU3alUU U CAMOOKHUCIICHHUSI-CAMOBOCCTAHOBIICHUS.
4. Kakue mporecchl sIBISIFOTCS OKHCITUTEIIEHO-BOCCTAHOBUTEIIEHBIMH:
a) cuHTe3 ammuaka: Ha + N2 — NHg;
6) ramenue u3Bectu: CaO + H20 — Ca(OH)z;
B) oOxur nupura: FeS; + O, — Fe203 + SOy,
r) ruaponus xiaopuaa xenesa (I10):
FeCls + H2O —> Fe(OH)Cl2 + HCL1.
5. Bribepute npoiieccbl OKUCIEHUS:
a) Cr(OH); + 50H" — CrO4* +4H0;
6) ClIO2 + 20H™ — ClOs +H20;
B) Zn02% + 2H20 — Zn?* + 40H;
r) HPOs* + H* — H,PO4.
6. AHUOH KaKoOi KHCIOTHI 00JIaJaeT TOJIBKO OKUCITUTEILHBIMA CBONCTBAMMU:
a) azotucroii: NOy;
0) nonosomopoaHou: I;
B) azotHOM: NO3’;
r) 6poMOBOIOpOAHON: BI".
7. Crenenu okuciacHus xjopa B xiopoozgopoae HCI, monexymnsprom xiope Clo, 6eproneroBoit
commu KCIO3z u xnopnoit kucinore HClIO4 cOOTBETCTBEHHO paBHBI:
a)—1,0,+5u +7,
0)-1,0, +7 u +9;
B)—1,—1,+3 u +4;
r)-1,0,2u-3.
8. st OBP, mpotekaromeii o cxeme
Ca + HNO3 — Ca(NOs3)2 + N2O + H>0,



YKaXXHUTE 3HAUEHUS! CTETECHEW OKHUCIIEHUS AJIEMEHTa OKHCIUTENS OO0 W Tocjie peakuuu (B
BOCCTaHOBJICHHOU (hopme):

a) +5 mo u +5 mocrie;
0) +5 mo u +2 moce;
B) 0 o u +2 moce;
r) +5 no u +1 noce.
9. Koa(durmenTsl nepe OKUCIUTENIEM U BOCCTaHOBUTENIEM B ypaBHeHUHn OBP:
HIl + H,SO4 — 12 + H2S + H20:

a)2u2;
0)1lu?2
B)l u6;
r)lus8.

10. Vkaxurte cymmy ko3¢ dunmnentoB npu dopmynax Becex Bemects 11 OBP, mporekaromieii mo

CXEMC

a)s;
0) 6;
B) 9;
r) 7.

Fe + HNO3s — Fe(NO3)3 + NO + H20.
KoaddummenT «1» Takxke ciaenyer yYuThIBaTh:

4.4 MHOroBapMaHTHbIE pacyeTHbIE 3a1a4H

Pa3znen O0uiue 3aKOHOMEPHOCTH XUMHUYECKHUX MPOLIECCOB

TepMmoxumust. D1eMEHTbl XMMUUYECKON TEPMOIMHAMUKN. XUMHUUECKOE PABHOBECHE.

1. Jlnis 3alaHHON XMMHYECKOM PEaKIIUU BBHITUIIINTE U3 CIIPABOYHHKA HEOOXOIUMYIO TSl pACUETOB
uHpopmannio: AfH 208 S°208 AfG°298. (20 6annoB)

HMcxoanble JaHHBIE K 3aaYaM

Tabnuya 1
Bapuanrt | YpaBHeHue peakuyu Bapuant | YpaBHeHue peakuuu
1 2S02(1) + O2(r) = 2S03(1) 16 H2S(r) + Cl2(r) = 2HCI(1) + S(k)
2 CHa(r) + H20(1) = CO(T) + 3Ha(T) 17 2CO(1) = C(rpadur) + CO2(1)
3 Fe(x) + H2O(r) = FeO(x) + Ho(T) 18 N2(r) + Ox(r) = 2NO(r)
4 PCl3(r) + Cl2(r) = PCls(r) 19 CHay(r) + H,O(r) = CH30H(x) + Ha(T)
5 COCl2(r) = CO(r) + Clz(r) 20 C2Ha(r) + Ha(r) = C2Hs(1)
6 Fe(x) + CO2(r) = FeO(k) + CO(r) 21 CO2(1) + Ha(r) = CO(1) + H20(1)
7 Ha(r) + Io(r) = 2HI(r) 22 N2(r) + 3Ha(r) = 2NHs(r)
8 N204(r) = 2NO,(r) 23 2H,S(1) + O2(r) = 2H20(r) + 25(k)
9 CO(r) + HoO(r) = CO,(r) + Ha(T) 24 Fe>03(k) + 3Ho(1) = 2Fe(x) + 3H20()
10 MgCO3(x) = MgO(x) + CO2(r) 25 CO2(1) + 4H>(r) = CHa(1) + 2H>0(r)
11 CO(r) + Cly(r) = COC12(r) 26 2NO(r) + O2(r) = 2NO2(r)
12 FeO(x) + CO(r) = Fe(x) + CO(x) 27 Cly(r) + 2HI(r) = Ix(r) + 2HC1(T)
13 2HI(r) = Ha(r) + I2(T) 28 CaCOs(kx) = CaO(k) + CO2(r)
14 SO2(r) + NO2(r) = SOs(r) + NO(r) 29 I2(x) + H2S(1) = 2H1(1) + S(K)
15 4HCI1(r) + O2(r) = 2ClI2(r) + 2H.0(1) | 30 MgO(k) + CO2(r) = MgCO3(x)

2. CunTasi, 9TO CTaHIAPTHBIC SHTAIBIINSA M SHTPOIHS PEAKIIUH HE 3aBUCAT OT TEMIIEPATYPHI
b 2
paccuntaiite ArH 298, ArS°298 (20 0annoB)




3. Onpenenure, kKakoi 3 (HaKTOPOB, SHTAIBITHI HIIA SHTPOITMUHBINA, CIOCOOCTBYET
CaMOIPOM3BOJILHOMY MPOTEKaHHIO peakiuu. (20 6annoB)

4. Paccuwmraiite snepruto [ mo60ca peakuum n1Byms criocobamu. Ha ocHOBaHUM MTOTYy4EHHOTO
3HaueHus ArG°208 crienaiiTe BEIBOJ O BO3MOXKHOCTH CAMOIIPOM3BOJILHOIO IIPOTEKAHUS TIpoliecca
B IIPSIMOM HAIPaBIICHUU MPU CTAHAAPTHBIX COCTOSHUAX BCEX BEUIECTB, YUaCTBYIOIIUX B
peakuuu, u Temrneparype 298 K. (20 6annoB)

5. PaccuuTaiiTe TeMIiepaTypy, Ip1d KOTOPOH paBHOBEPOSTHBI 00a HarmpaieHus peakuuu. (20
0anyoB)

DneMeHTbl XUMHUYecKOl KuHeTHKU. KuHeTnka reteporeHHbIx mpoueccos. Karamus.

1. 3anummTe KUHETUYECKOE YPABHEHHE, OMIPEACIIUTE MOPSIA0K JIEMEHTAPHON OJJHOCTOPOHHEH
peaKuu U pa3MepHOCTh KOHCTAHTHI €€ CKOPOCTH. (25 6aiioB)
2. Vcnionb3ys 3HaYCHUs Vo (HaYalbHasi CKOPOCTh peakiuu pH 7'1) ¥ Coa (HavambHas
KOHIIEHTpAIUs BEIIeCTBA A), OIPEEINTe KOHCTAHTY CKOPOCTH U MEPHUOJ] MOTYIPEBPAICHUS
npu 7T1.(25 Gamios)

Hcxonnbie JaHHbIE K 321aUaM

Tabnuya 2

Ne Peakuus Con, MOTIL/TT | T3, °C Vo, MOJIB/JTT * | C1H1 MOMB/N | E,, AE; | Ty °C

BapHaHTa c kJKx/MoIb
1. A—B 0,3 10 1,2:10* 0,1 67 -17 69
2. 2A—B+C+2D 1,2 41 1,44-10°3 0,2 101 +19 72
3. 3A—2B 2,4 18 8,3-10°° 0,4 72 -12 89
4, 2A—B+2C 0,8 32 6,32:10°° 0,1 138 +22 78
5. A—B+2C+D 19 12 4,56-103 0,6 231 -31 93
6. 2A—B 1,3 16 2,21-103 0,3 83 +17 87
7. A—B+2C+D 2,1 9 4,62:103 0,7 103 -33 66
8. 3A—B+C 0,6 39 3,02:10°° 0,02 236 +24 91
9. A—B+C+2D 15 43 3,75-10°° 0,9 94 -14 95
10. 3A—B 0,9 26 2,11-102 0,1 58 +52 86
11. A—B+C+2D 2,0 52 1,4-10°° 0,8 102 -22 94
12. 2A—2B+C 0,7 4 9,8:10* 0,3 197 +13 73
13. A—2B 2,8 29 5,88:10°° 0,9 97 -27 85
14. 3A—B+C+D 14 12 8,23-10°° 0,06 278 +22 92
15. 2A—B+C 2,6 5 1,22:102 0,5 147 -37 68

3. Ucnonp3ys 3HaUeHHE SHEPTUU aKTUBALMK peakuuu ['4, onpenenuTe npeadKCroHeHIMalIbHbII
MHOJKUTENb B YpaBHEHUH AppeHnyca. Bo CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKLUU IpU
TIOBBIIIEHUH WJIM TOHWKCHNUW SHEPTUH aKTUBauu Ha BenmmunHy A E; mpu 717 Cnenaiite BBIBOI
O BIMSIHUM YHEPTUU aKTUBALIMHU HA BEJIMYMHY CKOPOCTH peakuuu. (25 6annos)

4. Onpenenure KOHCTAHTY CKOPOCTH peakiuu npu T2. PaccunTaiitTe, BO CKOJIBKO pa3 U3MEHUTCS
HayaJbHasi CKOPOCTh PEAaKLUU IIPY MOBBIIIEHUH TeMIeparypsl oT 11 10 T2. Caenaiite BBIBOJ O
BIIMSTHUM TEMIIEpaTyphbl Ha BETMYMHY CKOPOCTH peakuuu. (25 6anioB)

Pasznen PacTrBopsl. Peakuuu B BOAHBIX pacTBOpax

1. U3 yetpipex BeriecTB (cTonOmbl 1-4) Bamero BapuanTa BEIOEPHUTE CHUIIbHBIC U cllaOble
AJIEKTPOJIUTHI U COCTABbTE YpaBHEHHUE AUCCOIMAIIMK X B BOJHOM pacTBope. Jlaiite
oTpesieNieHNe CHIIbHBIX U CIAa0BIX 3JEKTPOIUTOB. (15 6anion)

2. B cron6ue 1a qansl MOJSIpHBIE KOHIICHTPAILIMH JIJIST PACTBOPOB AJIEKTPOIUTOB U3 cToIONA 1.
3Hasi MOJIIPHYIO KOHILIEHTPALIUIO CBOETO PacTBOPA, ONMPEAEIUTE MOJISPHYIO KOHIEHTPAIUIO
HKBHUBAJIEHTA, MOJISIIbHOCTh, MOJIIPHYIO JIOJIF0, MACCOBYIO JIOJIIO BELIECTBA U TUTP PacTBoOpa,
MPUHUMAS €r0 TUIOTHOCTh PaBHOMU eAnHMIIe. PaccunTaiiTe Maccy 3JIeKTPOSIUTa, HEOOXOIUMYIO
Ju1st ipuroToByieHus: 600 MIT pacTBOpa ¢ MOJIIPHOM KOHIIEHTpaIuen ctoydna la, mpuHuMas ero
IUIOTHOCTH paBHOU eauHuIe. (20 6amnoB)




3. Paccumnraiite pH pacTBOpOB 2JIEKTPOIUTOB M3 CTOJIOIOB | 1 2 A1 COOTBETCTBYIOITUX
KOHIIEHTpAIH, MPUBEJCHHBIX B cTONONaxX la u 2a. Iy pacTBOpa CHILHOTO 3JIEKTPOIUTA
OIpe/IeIINTE HOHHYIO CHITy PacTBOpa M aKTHBHOCTh KATHOHOB M aHMOHOB. [[11st pacTBOpa ciiaboro
AIIEKTPOJIUTA PACCUMTANUTE CTETICHb JUCCOIUAIIUY 110 CTPOTOM 1 MPUOIMKEHHON opmyrie
OcTBasbJia ¥ cliejaiTe BBIBOJI O MOJYYCHHBIM 3HAYeHUSIM. Hanuimre BeIpakeHHe JIs
KOHCTAHT JUCCOLHUAIUIY CIIA00T0 IEKTPOJIUTA TIO BCEM BO3MOXKHBIM CTYIICHSIM H JTalHTe
ompeeseHue KOHCTaHThI quccoruanuu. (20 6aion)

Tabnuya 3
Ne Bapuanra HaunmMmeHoBaHHe BenlecTBa KoHuenTpaunus Beuiecrsa
1 2 3 4 la 2a 3a 4a
1 CsOH H>C,04 SrSO4 Na,SeOs3 0,002 0,01 5-10° 0,03
2 HBr HOBr PbBr, NasBOs 0,02 0,04 5-10° 0,02
3 Sr(OH); HsBO; Ag2Co04 KoS 0,003 0,02 5-10° 0,04
4 RbOH CH3;COOH Pbl, Pb(NO3); 0,004 0,08 5-10° 0,06
5 Ca(OH), HCOOH PbCl, Al>(SO4)3 0001 0,06 5-10 0,02
6 H>SO4 NH,OH BaCrO4 NaNO, 0,08 0,08 5-10 0,03
7 LiOH HsPO4 Ca3(PO4)2 | HCOOLI 0,005 0,02 5-10 0,009
8 HI H>SO4 CaCOs; Na,SiOs 0,003 0,01 5-10 0,07
9 Ba(OH); HCN CaSO, K2SOs 0,008 0,005 5-1073 0,08
10 HCIO4 NH4OH MgCO3 | (NH4)2SO4 0,005 0,07 5-1073 0,05
11 HCI H,Se Ag2S0,4 Na,CO3 0,002 0,002 5-1073 0,04
12 NaOH H.SiO; BaSO, FeCl, 0,004 0,008 1-10° 0,03
13 KOH HNO, Ag:CrOs | Ba(NO»)» 0,006 0,02 1106 0,05
14 HNO3 HAIO; SrSO4 KNO, 0,002 0,007 1-10° 0,02
15 HCIO4 HOCI CoS Ca(NO,), 0,03 0,009 1106 0,02
16 HCI H,CO3 AQg3PO4 Na,S 0,04 0,02 1106 0,03
17 Sr(OH); H,SeO3 ZnS AlCls 0,005 0,007 1106 0,04
18 HI HF CaF; K2CO3 0,03 0,04 1-10° 0,05
19 KOH H.,S BaCOs; NH,4CI 0,07 0,01 1106 0,06
20 Ba(OH); HsPO, PbSO, CrCls; 0,007 0,06 1-10 0,08
21 CsOH H,S04 Ag2S0,4 ZnCly 0,005 0,06 1-10 0,03
22 Ca(OH), HCN AQ.S NiSO4 0,001 0,006 1-10 0,09
23 H,SO, HAIO, Cds NaCl 0,006 0,008 210 0,08
24 HBr HNO, Pbl, Al>(SO4)3 0,02 0,07 210 0,05
25 RbOH HF AgClI (NH4)2S04 0,007 0,02 210 0,009
26 NaOH HOCI SrSO4 Na;SO3 0,009 0,007 2107 0,005
27 LiOH H3BO3 Agl CuSO;4 0,006 0,02 7-10°3 0,09
28 HCIO; H,TeO3 Caz(POy)2 K>Se 0,002 0,003 7-10 0,008
29 HCIO4 H,Te AgBr Na,Te 0,007 0,006 410 0,06
30 HNO; NH,OH PbCl, KCN 0,04 0,009 5-10* 0,07

4. B cronbue 3 Tabnuiibl 3 MpuUBEAECHB MAJIOPACTBOPUMBIE JICKTPOIUTHL. Hanummre
BBIpaXeHHe JTsl mpousBeeHus pactBopumoctu (I1P) snexTponura cBoero BapuaHTa.
Omnpenenute, MOKHO JIX TIPUTOTOBUTH PACTBOP TOTO IEKTPOJIUTA MOJISIPHON KOHIICHTPAIIHH,
yKa3zaHHO# B ctonoOiie 3a. OnieHuTe, B KakoM 00beMe BOJIbI MOKHO PACTBOPHUTH S5 T' JAHHOTO

MajiopacTBOpuMoro Bemiectna. (15 6amios)

5. Hanummure YpaBHCHHEC TUAPOJIN3a COJIH, JIaHHOM B CTOJ'I6L[C 4, MO0 BCEM BO3MOKHBIM CTYIICHAM

U BbIpaXXEHHE U1 KOHCTAHT TUAPOIIN3A 110 3TUM CcTyrneHsM. Onenure (Ipy HaTUYUU

HEOOXO/IMMBIX TAaOJUYHBIX JTaHHBIX ) 3HAUEHUS! KOHCTAHT TUAPOJIN3a IS OTAEIbHBIX CTa Ui,
Crenaiite BBIBOJI IO MOJIy4YE€HHBIM 3HaUeHUsAM. (15 GanoB)
6. Paccuuraiite pH pactBopa conmu u3 crondua 4 s KOHIEHTPALUUU U3 CToOna 4a, yUUThIBas

TOJIBKO

I-t0 cTyneHb TrUIpoIMU3A.

VKaxuTe peakuur Cpenbl

pactBopa.

(KauecTBEHHO), Kak OyneT u3MeHsTbess pH pacTBopa npu HarpeBanuu.(15 6amioB)

Onpenenure



4.5. JKk3aMeHAIHOHHbIE MATEPHAJIBI IJIsl IPOMEKYTOUHOM aTTecTaluu (IK3aMeH)
Jns  omeHKM 3HAHWW, YMEHWH, HABBIKOB H (WJIM) ONBITA JESITEIBHOCTH,

XapaKTEPU3YIOIUX 3Tanbl (OPMUPOBAHUS KOMIIETEHIIMH B MPOIECCEe OCBOCHHS JAUCIUTUIMHBI
b1.0.15 Heoprannueckast XuMHusl, IPOBOJUTCS IPOMEKYTOUYHASI ATTECTALMS B BUAE U dK3aMEHa
(1 cemectp).

&

©oN®

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,
25.

26.

27.

4.5.1 MaTtepuaJsbl 1Jis1 NOATOTOBKH K IK3aMeHY

Bomnpocsl Kk 3xk3aMeny
OCHOBHBIE CTEXHMOMETPHUUYECKHE 3aKOHbI XMUMHH. Pacuerpl mo xumudeckuMm dopmyiaM u
YpPaBHECHUSIM.
Mopaenb aToMa ¢ MO3UITMEH KBAaHTOBOM MeXaHWKH. KBaHTOBBIC YKMCIIa M1 aTOMHBIE OpOUTAIIH.
DNEKTPOHHBIE KOH(UTYpAITUU aTOMOB.
[lepuonuueckuii 3akoH u nepuoaudeckas cucrema .M. MenneneeBa. IlepuoguyHocThb
CBOMCTB M X COCJIMHECHHUH.
XuMHUecKas CBA3b, €€ NPUpPOAa U XapaKTEPUCTUKU: IJIMHA, JHEPTHUsl, BAJICHTHBIN yroJl.
KoBajeHTHass cBsi3b W MeETOABI €€ ommcaHus. MexaHu3mbl 00pa3oBaHUS M Pa3pbIBBI
KOBaJICHTHOM cCBsi3M. CBOWCTBAa KOBAJICHTHOM CBSI3U: HACBIIIAEMOCTb, HAaINPaBJICHHOCTb,
noysipu3yeMoctb. [mOpuau3anusi aTOMHBIX OpOWUTaied W TPOCTPAHCTBEHHOE CTPOEHUE
aTOMOB U MOHOB.
Honnast cBsi3b. OCOOEHHOCTH CTPYKTYpPBI U CBOMCTBA HOHHBIX COEAMHEHUH.
MeTamnyeckas CBS3b.
MeKMONEeKyJIIpHbIE B3aMMOJICHCTBHS (OpUEHTAIIMOHHBIC, HHAYKIIMOHHBIE, TUCTICPCUOHHBIE).
BonopoaHast cBsi3b. BimsitHue BOJOPOIHON CBSI3M HA (PU3MYECKHE CBOWCTBA BEIECTB C
MOJIEKYJISIPHOM CTPYKTYPOM.

. BemectBa B Ppa3JINIHBIX cba301351x CcOCTOSIHUSX. Da30BBIC paBHOBECHUSA U CI)aSOBBIe Mepexobl.
11.

®dazoBble paBHOBecusl. [Ipumenenue npasmia ¢a3 ['nb6ca k AuarpamMmaM COCTOSTHUS OJTHO U
JByX KOMIIOHEHTHBIX CUCTEM.

Crtpoenue u Tunsl TBepAbIX Tel. Kpucramiueckas CTpyKTypa TBEPIbIX Tell.

Mertainnsl. [loaynpoBogHUKH, CBEPXITPOBOAHUKH.

TBepasbie aneKTpoauThl. JKUIKUEe KpUCTAIIIBI.

OCHOBHBIE TOHSATUS XHUMHYECKOH TEPMOJMHAMMKH (CHUCTEMBbI, IapaMeTpbl, MPOLECCHI,
(GYHKIIUU COCTOSIHUS).

BHyTpeHHss dHeprus U €€ M3MEHEHHUs IPU XMMHUYECKUX INpeBpameHusx. [lepBoe Hauano
tepMoauHamMuKu. CTaHAapTHAsI TEII0Ta 00pa30oBaHMsI BEIECTB. TeII0Thl CropaHusl.
Onrponusa. CraHpgapTHas HHTponus. 3MEHEHMs SHTPONIMM B XUMHUYECKMX pEaKLUAX.
[TonsiTvie 0 caMONPOM3BOIBHBIX MPOIIECCAX.

XUMHUECKUE CIIEACTBUS 3aKOHOB TEPMOAMHAMHUKHU (YpaBHEHHsS H30TEPMBI, H300apBhl,
H30XO0PHI).

Oneprus ['n66ca u I'enbMronbla 1 HaPaBIEHHOCTh XUMUYECKUX PEaKIuil.

Xumuueckoe paBHoBecHe. TepMoIMHAMUYECKUI MOX0/1, KHHETHYECKUN MOIXOI.

3aKOH JIeHCTBYIOIIMX Macc Ui pPaBHOBECHBIX MpolieccoB. Pa3nuynbie crnocoObl BEIpaKeHUs
KOHCTaHThl PaBHOBECHSI.

CMmeleHne XuMHYECKOT0 PaBHOBECHSI.

XuMHYecKkasi KHHETHKA: CKOPOCTh XMMUYECKUX PEaKIMi, BIUSIHUE pa3IudHbIX (PaKTOPOB HA
CKOPOCTb XUMUYECKUX PEAKIIUI.

ITopsimioK ¥ MOJEKYISIPHOCTD PEaKIIMiA.

Teopuss aKTUBUPOBAHHOIO KOMIUIEKCA. OHEPrusl akTUBALMU. YpaBHEHHE AppeHuyca.
DHepreTuyeckas [uarpaMMa peaxium.

Karanmuz wu xkaranuzatopsl (kjmaccupukanuss U MexaHusM jedctBus). OcoOeHHOCTH
KaTaJTUTUYECKUX PEAKIIUMN.

Oco0eHHOCTH KHHETHKH T'a30()a3HbIX, )KUAKO(DA3HBIX U TBEPIO(PA3HBIX PEAKIIHIA.
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OCHOBHBIE XapaKTEPUCTHKH JUCHEPCHBIX CUCTEM M HX Kiaccupukamus. TepMoIuHamMHKa
IpolLecca pacTBOPEHUSI.

PacTBOpHMOCTB Ta30B, KUAKOCTEH, TBEPABIX BEIIECTB. 3aBUCHUMOCTb PACTBOPHUMOCTH OT
TEMIEPATYPHI U JaBICHHUS.

KonnuratuBHble CBOHCTBa pa30aBiIEHHBIX PAacCTBOPOB  HEINEKTPOIUTOB. IloHmkeHue
TEMIIEPATypbl 3aMEp3aHUsl M IOBBIILICHUE TEMIIEPATypbl KHUIIEHHS DPAacTBOPOB KaK CIIEJICTBHE
NOHIDKEHNsI JIaBJIeHMs Ilapa pacTtBopuTenss Han pactBopoM. Ocmoc.  Poms ocmoca wu
OCMOTHYECKOI'O JJABJICHUSL.

OnekrponauTnueckas — aucconuanus.  CreneHb  JNEKTPOJIMTUYECKOM — JUCCOLMALMH.
N3otonnueckit ko duiment. CuiibHbIC U cIa0ble HIEKTPOJIUTHL.

OcoOeHHOCTH PacTBOPOB CIA0BIX AMEKTPOIUTOB. KOoHCTaHTa Ancconuanyy.
[Iporonutnueckas teopust bpencrena u Jloypu.

OCOOEHHOCTH PACTBOPOB CHJIBHBIX JJIEKTPOJIUTOB. AKTUBHOCTh HMOHOB. MoHHas cuna
pacTBopa.

Hucconuanus Boasl. Monnoe npousBognoe Boasl (pH, pOH). Crnoco6sl onpenenenus pH
pacTBOpOB.

[Tporonutnyeckue pasHoBecus. ['unponus cosnei.

Bydepuble pacTBOpbI: Ki1accupuKanus, MEXaHU3M JAEHCTBHUSL.

ITpousBeneHne pacTBOPUMOCTH MAaJOPACTBOPUMBIX CHJIBHBIX 3JIEKTPOJIUTOB. Y CIOBHSA
00pa30BaHMs U paCTBOPEHUS OCAIKA.

OKHCIIUTENIBHO-BOCCTAHOBUTENbHBIE peakuud. DakTopbl, BIUAOIIUME HA IPOTEKAHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB.

CraHpapTHBIE AJIEKTPOJHBIE IOTEHLHAIbl M IEKTPOIBMKYILAS CHJIA TalbBaHUYECKOIO
9JIEMEHTA.

[ToreHnuanbl  OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX  (PEIOKC) 3JEKTPOJOB. YpaBHEHUE
HepHcra.

Hanpasnenue npoTekaHus OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB.

DNEKTPOIN3 PACTBOPOB U PACILIABOB.

XUMHYECKas U JIEKTPOXUMHUYECKAs] KOPPO3HSL.

3amuTa METauIoB OT KOppO3MH. MeToJbl 3alllUThl METaNIOB OT KOoppo3uu. VHxkeHepHbIe
cTpaTeruu 0oprObI ¢ KOppO3UeEH.

Komnnekcusie coenunenus. [lonyuenne. Homenknarypa. M3omepus.
KommnekcoobpazoBanue B pactBopax. KoHcTaHTa HECTOMKOCTH M KOHCTaHTa YCTOHYHMBOCTH.
XuMuyeckas CBs3b B KOMILIEKCHBIX coequHeHusx (metoq BC, TKII).

XuMmus p-HeMeTauioB. [IpuMenenne, TOKCUKOIOTHSL.

O6mas xapakrepuctuka 3nemMeHToB VII-A rpynnsl. [IpuMenenue, TOKCUKOIOTHUS.

["anorensl n ux coennHenus. [IpuMenenne, TOKCUKOJIOTHSL.

O6mmas xapaktepuctuka 3aemMeHToB VI-A rpynns! [Ipumenenne, TOKCHKOIOTUSI.

Kucnopon, cepa, cenen u ux coequnenus. [Ipumenenne, TOKCUKOIOTUS.

OO6mas xapakTepucTHKa 3JeMeHTOB V-A rpymibl. [IppumeHenne, TOKCUKOIOTUs.

A30T u ero coenuHeHus. I IpuMeHenne, TOKCUKOIOTHSl.

®ocdop u ero coequHeHus. [I[pumeHeHne, TOKCUKOJIOTHS.

O6mas xapakrepuctika 3iaemeHToB 1V-A rpynmsl. [IpuMeHeHne, TOKCUKOIOTHSL.

CwnkaTel 1 amoMocuiaukatel. Ctekiio. CUTTasuIB, IIEMEHT, Kepamuka, hapdop.

O6mras xapakrepuctika 3iaemeHToB 11-A rpynmnsl. [IpuMeneHne, TOKCUKOIOTUSI.

bop u ero coenunenus. [IpuMeHeHne, TOKCUKOJIOTHS.

Mertasibl: 0011ast XapaKTepPUCTHKA, CIUIaBbI, METOIbI TIOTY4YEHHUSI.

Xumus S-metauioB. [[pumenenne, TOKCUKOIOTHs.

XuMmus p-mMetaioB. [I[pumeHeHne, TOKCUKOIOTHSL.

OO0mas xapakTepUCTUKA TEPEXOAHBIX METAIOB M UX coeauHeHuil. [IpumeneHue,
TOKCUKOJIOTHSL.
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66.

67.
68.
69.
70.

Xumus d-snementos |-l rpynn mepuoauueckoii cucremsl JI.M. Menneneesa. [Ipumenenue,
TOKCHUKOJIOTHSI.

Xumus  3d-smementoB VI - VI rpynn nepuommueckoin cucremsl. IIpuMeHeHwe,
TOKCHUKOJIOTHSI.

XuMus 1 HaHoTexHonoruu. O01mue 3aJauu HAHOTEXHOJIOTHH.

OO6m1as xapakrepuctuka HaHocucTeM. OCHOBHbBIE MTOHSATHUSA.

Hanomarepuaiibl 1 METOIbI UX MOJTy4YeHHs. PeakiimonHas cnocoOHOCT, HAHOMATEPUAJIOB.
IlepcrieKTUBBI pa3BUTUS HAHOTEXHOJIOTHA.

Tunol dK3aMeHAMOHHLIX 3aa4.
XuMHYecKasi TEPMOAUHAMHUKA

1.

N

&

Pacuer cranmapTHOM SHTAJBNIMK pEaKUUU [0 CTAHJAPTHBIM SHTAJIBIUAM O0pa30BaHUA
BELIECTB.

Pacuer cTangapTHON SHTANBIIUU PEAKLUH 110 CTAHAAPTHBIM SHTAJIBIIMAM CTOPAHUS BELIECTB.
Pacuer ctanpaptHOi sHepruu ['mb0ca peakuuy 1Mo BEIUYMHAM CTAHJAPTHOW SHTAIBIUM U
CTaH/IapTHON SHTPONMHU peaKUU. AHAIN3 SHTPONUIHOIO U SHTAIBIUHHOIO (PaKTOPOB.
PacueT TemnepaTypbl paBHOBEPOSTHOTO IPOTEKAHUS IPSIMOT0 U 0OOPATHOTO MPOILIECCOB.
Pacuer KOHCTaHTBI paBHOBECHS 110 H3MEHEHHIO CTaHIAPTHOM 3Heprun [ mOOca peakiuu.

XuMHu4YecKkass KHHETHKA.

N

Pacyer BpeMEHM M KOHCTaHTBl CKOPOCTH pEakLHMHM IpU BTOPOHW TeMIlepaType ¢
UCIOJIb30BAaHUEM DJHEPrMM aKTHBAllMM M KUHETUYECKUX I[1apaMeTpoB MpU MEpBOM
TEMIIEPATYPE.

Pacuer sHeprum akTuBalMy MO0 KUHETUYECKUM JIaHHBIM NIPU Pa3HbIX TEMIIEpATypax

PacueT sHepruu akTUBAIMHK 10 TEMIIEPaTypHOMY KO3()(DUIIMEHTY CKOPOCTH PEaKLIUH.

PacrBopbl. IIporoiuTHyeckoe paBHOBeCHE U NMPOLECCHI

1.

o w

©oNo

Pacuer KOHLEHTpanuii pacTBOpPOB (MaccoBOi J0JM, MOJBHOH J10JIM, MOJISPHOM
KOHIEHTPALUHU, MOJISIPHOM KOHILIEHTPAIlUH SKBUBAJIEHTA, MOJISULIBHOCTD ).

PacueTsl, CBs3aHHBIE C TNPUTOTOBJIEHHEM pACTBOPOB (C YYETOM pa3IMUYHBIX CHOCOOOB
BBIPKEHMS COCTaBa PaCTBOPOB).

Pacder pacTBOPOB CHUIIBHBIX 3JIEKTPOJIUTOB.

Pacuer pacTBOpOB ci1aObIX 3JIEKTPOIUTOB.

Pacuer pacTBOpOB MPOTOJUTOB, MOJYYEHHBIX CMELUICHUEM PAaCTBOPOB OJHOTO U TOTO K€
BEIIECTBA.

Pacuer pacTBOpOB NPOTONMUTOB, OJYYEHHBIX CMEILIEHUEM PACTBOPOB Pa3HbBIX BEILIECTB.
PacueT pacTBOpOB rMAPOIU3UPYIOIIUXCS COJIEH.

Pacuer OydepHbIX pacTBOPOB.

PaBHOBecus B pacTBOpax KOMILJIEKCHBIX COEIMHEHUH. PacueT KOHLIEHTpalyii HOHOB METAJIJIOB
10 3HAYEHUSIM KOHCTAHT HECTOMKOCTH KOMILJIEKCHBIX HOHOB.

I'eTeporenHblie paBHOBecHs U MPOLECCHI

1.

Pacdyer Macchl MajopacTBOPHMOTO BEIIECTBA, HAXOAANIErOCs B HACHIIICHHOM pacTBOPE
OIIPE/ICICHHOT0 00BbeMa.

Pacyer KOHIEHTpalMK MajJOpacTBOPHMOIO BELIECTBA, HAXOJSMIETOCS B HACHIIICHHOM
pacTBOpe U3BECTHOTO 0OBeMa.

PacdeT Macchl MaIopacTBOPUMOTO BELIECTBA, HAXOSIIETOCS B paCTBOPE U3BECTHOTO 00beMa



ok

B IIPUCYTCTBUH OJHOUMEHHOT'O HOHA.

Pacuer mMacchl BemecTBa, HEOOXOAMMOTO JJIsI BBITIAICHUS 0CAIKA.

BrisicHeHre BO3MOXHOCTH BBIMAICHUS 0CAJIKA.

Pacuer pacTBOpUMOCTH MaJIOpPACTBOPUMOIO BEILIECTBA, HAXOJSIIETOCS B HACHIIICHHOM
pacTBOpe U3BECTHON KOHIEHTPALIUH.

Penokc-paBHOBeCHSI 1 PeIOKC-TIPOIECCHI

1. Pacuer 31eKTpoJHOIr0 NOTEHIIMANA B YCIOBUAX, OTIMYHBIX OT CTAaHAAPTHOTO.

2. Pacuer craHAapTHOTO 3JIEKTPOJHOIO TOTEHIMANAa MO M3BECTHBHIM 3HaueHHsM JJC u
3JIEKTPOJHOIO MOTEHIIMANA APYTOro 3IEKTPOAA.

3. OmpeneneHne HapaBJICHUS PEIOKC-TIPOIEcca B CTAHAAPTHOM COCTOSHUM U COCTOSIHUM,
OTJIMYAIOIIEMCS OT CTaHAAPTHOTO.

4. Ormpexaenenne TIyOMHBI MPOTEKAHUS PEIOKC-TIpoliecca ISl CTaHIAPTHOTO COCTOSHUS.
PacueT KOHCTaHTBI paBHOBECHSI peJlOKC-TIpolLecca.

CBoOJiCTBA DJIEMEHTOB H HMX BaKHEHIIMX COCIUHEHHUI B COOTBETCTBHU C I0JIOKEHHEM
3JIEMEHTOB B MIEPHOIMYECKOI cUCcTeMe, cJielyeT PacCMaTPUBATH M0 CJe1YI0IeMy IJIaHYy:

N

Dnemenmul — memannvl
[TonoxxeHne >EMEHTOB B EPUOAMUYECKOI cucTeMe. DIEKTPOHHbIE KOH(UTYpalli aTOMOB.
Ux ocobennoctu. [TposiBnsieMble CTENICHN OKHCICHUS (TIPUMEPHI), KOOPIUHAIIMOHHBIC YUCIIa
(mpumepsl). U3MeHeHrne aTOMHBIX U MOHHBIX PaJInyCOB, TOTEHIIMATIOB HOHU3AIIH.
N3meHenne MeTamimuecKoi akTHBHOCTH MPOCTHIX BEIIECTB B MOATPYyIIe (IPUMEPHI).
W3meHeHne yCTOWYMBOCTU COEAMHEHWI C BBICIIEH CTENEHbIO OKUCIEHUS B MOJArPYIIIE.
HN3mMeHenne  KHCIIOTHO-OCHOBHBIX  CBOMCTB W OKHMCIIMTEIBbHO-BOCCTAHOBHUTEIBHOM
CIIOCOOHOCTH COeIUHEHUN IS

a) OJICMCHTOB B OJMHAKOBBIX CTCIICHAX OKHCIICHHSA,
6) OIHOTO 3JIEMCHTA C pa3HbIMU CTCIICHAMMN OKUCJICHUA. HpI/IMCpH.
4. DKOJIOrHS U TOKCUKOJIOTHS 3JIEMEHTOB M UX COGI[I/IHGHI/Iﬁ.

dnemenmol nememannoi:

[TonoxeHue 37€MEHTOB B MEPUOJMUECKON crcTeMe. DIeKTPOHHbIE KOH(DUTYpalluu aTOMOB.
M3MeHeHne aTOMHBIX M MOHHBIX PaJlyCOB, TOTEHIIMAIOB HOHU3ALIMH, CPOACTBA K AIEKTPOHY,
3NIEKTPOOTpHULATENIbHOCTH. [IposiBIsieMble cTeeHN OKUCICHUS (TIPUMEpHI).

CtpoeHune NMpoCThIX BEIIECTB. 3aKOHOMEPHOCTH B M3MEHEHUU XMUMHUYECKUX U (PU3NYECKUX
CBOICTB B INOATPYIIIIE.

CtpoeHue coeAMHEHHI C BOJOPOIOM. 3aKOHOMEPHOCTH B XUMHUYECKUX (BOCCTaHOBUTEIIBHBIX
U KUCIIOTHBIX (OCHOBHBIX) M (PU3HUECKUX CBOWCTB B MOATPYIIIIE.

W3meHeHne yCTOWYMBOCTM COEAWHEHWH C BBICIIEH CTENEHBbIO OKHUCIEHUS B MOJArPYIIIE.
M3MeHeHne  KHCIIOTHO-OCHOBHBIX ~ CBOMCTB M OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHOU
CHOCOOHOCTH COETUHEHU.

OKOJI0TUS M TOKCUKOJIOTHS 3JIEMEHTOB U UX COEIIMHEHUM.
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SK3AMEHALIMOHHBIN BUJIET Ne 1

1. DOmueprus ['m66ca m ['enpmromnbiia. Kpurepuu HampaBIeHHOCTH CaMOIPOHM3BOJIBLHOTO
npoiiecca.
Xumus 3d-snementoB VI - VI rpynn nepruoqudeckoil CHCTEMBI.

3. Brruumcnure pH pactBopa, MOJYyYEeHHOTO CMENIEHHEM PaBHBIX OOBEMOB pPacTBOPOB
MOJIb)

N

19 MOJIb
a30THO# kucaothl (¢c=0,15 ——) u rugpokcuaa Harpus (c=0,2
JI

Kpurtepun oueHnBanus pe3yJibTaTOB 00yUECHUS.

- KPUTEPH OLICHUBAHUS MEPONPUATUI TEKYLIETO KOHTPOJI YCIIEBAEMOCTH
- KPUTEPHUH OLICHUBAHMSI MEPOIPUATUI TEKYILETO KOHTPOJISL YCIIEBAEMOCTH

HaumeHnoBanue,
IToka3zaTemnu yCIEIIHOTO BBITIOJIHECHUS OTYCTa, 3aaHUs
obo3HaueHue
- mabopaTopHas paboTa BBHIIOJIHEHA B TIOJHOM O0BeMe C COOIOEHUEM HEOOXOIUMON
MOCTIEI0BATEIbHOCTHU ICHCTBHUI U TPaBHUJI TEXHUKH O€30IIaCHOCTH;
a6 - mo nabopatopHoii paboTe TMpeACTaBIeH OTYET, COJAEpKAIIMA HEOOXOIUMBbIE
abopaTopHas N
p211360T211) HAOJIOMCHUS M BBIBOJBI, O(GOPMJICHHBIH B COOTBETCTBHH C YCTAHOBJICHHBIMH

TpeOOBaHUSIMU,

- TIpH 3alIuTe J1IabOpaTOpHOil PabOTHI MMOKAa3aHO CBOOOJHOE BiafeHHE MaTepualoM U
JIaHBI TPABWJIbHBIE OTBETHI HE MeHee YyeM Ha 50% 3a1aHHBIX BOIPOCOB

- 33/1a41 JIOJDKHBI OBITH IPaBHJIBHO PEIICHBI, aKKypaTHO O(OPMIICHBI, ¢ TOAPOOHBIM
OIMCAaHNEM XOJIa PEIICHHs] M PACUETHBIX ()OPMYJ B OOIEM BHUJIE C YKa3aHHUEM EIMHHMI
PacuerHble 3anaHus n3MepeHus Bcex BenuuuH. [IoHMMannue cTyIeHTOB H3y4aeMOro Marepuaia, CBI3aHHOTIO
¢ pemieHueM 3a1adu (cymMma 0amioB > 50)

- CTYACHT BOCIPOU3BOJAUT OCHOBHBIC NOHATHUA, BBISIBIISICT B3aNUMOCBA3H,
Omnpoc, Tect KIaccuUIUPyeT W aHAJIM3HPYyeT, MPUMEHSIeT Ha MpaKTHKEe IMPOIIEeHHBIH MaTepHhal.
[TosHBIE OTBETHI HA HE MeHee YeM S0 % BompocoB

Kputepusmu olieHKHM Ipe3eHTalui COMPOBOXKIAIOLINX MpecTaBlieHne pedepaTtoB U
WHAVBUAYAJIbHBIX 33JaHUN SIBISIIOTCS CTPYKTypa IMpe3eHTaluu (copMyIupoBaHO IIelib,
uHpOpMalKs HU3JT0KEHA IOJHO M YEeTKO, HUIIOCTPALMU YCHIIMBAIOT 3(PQPEKT BOCHPUATHS
TEKCTOBOM yacTu MH(GOpPMAIIUH, C/IeTaHbl BHIBOJIBI), O(hOpMIIEHUE Mpe3eHTalNU (eTUHBIN CTUIIb
oopmienus, (oH couyeTaeTcsi ¢ TEKCTOM U TpadHKoW, Bce MapaMeTpbl mpudra XOopoIo
1o100paHbl, KIIOUEBBIE CJIOBA B TEKCTE BbIIETEHbI), 3 ekt npezenTanuu (odiiee BeyaTieHue
OT [TPOCMOTPA IIPE3EHTALINN)




- KpUTEpH OLIECHUBAHUS MPU IPOBEJICHUH IPOMEXKYTOUHOM aTTecTaluu

Onenka

KpuTepuu oneHuBaHUs N0 3K3aMeHY

Bricokuii ypoBeHb
«5» (OTINIHO)

OmeHKa «OTIMYHO» BBICTABIACTCA OOydYaIOIIEMYCs,
€CIIH OH IIyOOKO M NMPOYHO YCBOMJI MPOTPaMMHBIA MaTepHal,

WCYEpIIBIBAIONIE, IOCIEN0BATENbHO, YETKO U JIOTMYECKU
CTPOHHO €ro u3jaraeT, yMeeT TECHO YBS3bIBaTh TEOPHUIO C
MPaKTUKOM, CBOOOIHO CIPABIISETCS C 3aJa4aMU, BOIPOCAMHU U
JIpYTUMH BUJAaMU TPUMEHEHUS 3HAHWM, HE 3aTpyJHSETCS C
OTBETOM MpPH BUIOU3MEHEHUU 3aJaHHii, UCTIOJIB3YET B OTBETE
Marepuag  peKOMEHAyeMOi JUTEpPaTypHI, MPaBUIBHO
000CHOBBIBAaET TIPUHSATOE pemenHwne, BIIaJiceT
Pa3sHOCTOPOHHUMH HABBIKAMH W TPHEMaMH BBIITOJHEHUS
IPAKTUYECKUX 3aJaHHM.

OmeHka «XOpOLIO» BBHICTABIIETCA OO0ydYaromeMycs,
€CJIM OH TBEP/IO 3HACT POTPAMMHBIN MaTepHall, TPaMOTHO U IO
CyIIeCTBY W3lIaraeT €ro, HE JOMycCKas CYIIeCTBEHHBIX
HETOYHOCTEH B OTBETaX HA BOIPOCHI, MPABWIHHO MPUMEHSET
TEOPETUYECKUE TIOJNOXKEHUSI TMPH PEUICHHH TPaKTUYECKUX
33]13HHI>1, BJIAACCT HCO6XO}II/IMLIMI/I HaBbIKAMH U HpI/IeMaMI/I nux

Cpemamii ypoBeHB «4» (XOpOIIIOo)

BBINOJIHEHHS.

IToporoBsrii YPOBEHD 3» Orenka «yIOBJIETBOPUTEIHHOY BBICTABJISICTCS

(YOBIIETBOPHTENBHO) oOyuaromemycs, eclid OH HMeeT 3HaHHA TOIBKO OCHOBHOTO
MaTepHaia, HoO He yCBOWJI €T0 AeTalleH, 1OIyCKaeT HeTOYHOCTH,
HEIOCTaTOYHO TPaBIIbHBIE (OPMYITHPOBKH, HAPYIICHUS
JIOTHYECKOM MOCJIeIOBATEIHHOCTH B H3JI0KCHAN
MPOTPAMMHOTO MaTepHala, HWCIBITHIBACT 3aTPyJHCHUS MpH
BBINTOJTHEHUH IPAKTHIECKUAX PadoT.

MUHHMATBHBIH YPOBEHb Oy OneHKa  «HEYNOBICTBOPHUTEIBEHO»  BBICTABISACTCA

O6y‘IaIOH.[CMYC$I, KOTOpLIﬁ HE 3HAeT 3HAYMTEILHON 4YacTh
MNpOorpaMMHOTI0 MaTepuaa, 10MyCKacT CyIECTBCHHbIC OIIHOKHU
B OTBE€TaX Ha BOIIPOCHI, HCYBEPECHHO, C OOJIBIITUMHU
3aTPYAHCHUAMU BBITTOJIHACT MPAKTUYCCKUC 3aJIaHNA.

(HEyIOBIIETBOPHUTEIHHO)

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIISAETCS JONOJHUATEIIBHOE BPEMS JJIs TOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBbs MPEyCMATPUBAECTCS HUCIIOIb30BAHNE TEXHUUECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpOILEaypa OLCHMBAHUS pPE3YJIbTaTOB OOYYEHUS IO JUCHUIUIMHE MOXET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHGOPMALMOHHBIX PECYPCOB H TEXHOJIOT Uil

5.1. YueOHasi auTeparypa

1. Xumus : yueOHMK JUIst akagemMudeckoro Oakanaspuata / FO. A. JleGenes, I'. H. dazees,
A. M. Tl'ony6es, B. H. [llarmoBan. — 2-e u3x., mepepad. u gomn. — M. : U3matenberBo FOpaiir,
2018. — 431 c. — (Cepus : bakanaBp. Axanemuueckuit kypc). — ISBN 978-5-534-02453-1. —
Pexxum noctyna :

www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39.



http://www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39

2. Xumus. 3aauyHuK : yaeOHOe mocoOue il akaaeMudeckoro oakanaBpuara / FO. A.
Jlebenes [u ap.]. — M. : UznatensctBo FOpaiit, 2018. — 236 c¢. — (Cepus : bakanasp.
Axkanemudeckuit kypc). — ISBN 978-5-9916-5732-7. — Pexxum qoctyna :

www.biblio-online.ru/book/C23635D6-C79D-495B-AAAT-4ACCEA4B3EACS.

3. O6mas xumus. Teopus u 3agaun: YaeOHoe mocodue [ DnekTponHsii pecype] / [ox.
pen. H.B. Koposuna u H.B. Kynemosa. — 2-¢ u3a., crep. — CII06.: U3natenscTBo «Jlanby, 2017.
—492 c.: wi. — (YueOnuku 11 By30B. CnenuanbHas mureparypa). ISBN 978-5-8114-1736-0 —
Pexxum nmoctyna: https://e.lanbook.com/book/971697category pk=3868#authors

4. I'muuka, H.JI. 3agaun n ynpaxxHeHus o o0mieil XuMun: yued.-pakTud. mocodue
[Dnextponnsiii pecypce] / HJIL. I'munka; mon. pen. B.A. [TonkoBa, A.B. babkoBa — 14-e uzn. —
M.: U3natensctBo FOpaiit, 2017. — 236 c. — Cepusi: bakanaBp. Akagemuuecku kype. ISBN 978-
5-534-02347-3. Pexxum pocryna:

https://biblio-online.ru/book/C330B6AD-8514-42F9-B5DA-3C4AE7D92A55

5. Pocun, . B. Xumusi. YUeOHHK W 3aJa9HUK : JUIA TIpUKIagHoro OakanaBpuara / M. B.
Pocun, JI. I. Tomuna, C. H. ConoBbeB. — M. : U3aarenscTBo KOpaiit, 2018. — 420 c. — (Cepust
: bakanaBp. [Ipuknagnoit kypc). — ISBN 978-5-534-01536-2. - Pexxum nocryna :

https://biblio-online.ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4

6. I'muuka, H.JI. IlpakTukym mo oOmieit xummuu: yded. mocoOue ajsi akaJeMHYecKOro
OakanaBpuata / H.JI. I'nmunka; mon. pen. Ilomkosa, A.B. babkosa, O.B. HecrepoBoii. — M. :
WznatenbctBo FOpaiit, 2016. — 248 c. — Cepus bakanaBp. Akanemudeckuit kypc. ISBN 978-5-
9916-3480-9.

7. Bonbxun, Bnanumup BacunbeBuu. OOmias xumusi. OcHoBHO#M kypce [Tekcr] : yuebHoe
nocoOue s cTyaeHToB By30B / B. B. Bonbxus. - U3a. 2-e, nepepab. u nom. - CII6. [u np.] : Jlansb,
2008. - 464 c. - (YueOHuku s By30oB. CrienuanbHas Tuteparypa). - bubmuorp.: c. 424-425. -
ISBN 9785811408290

8. Bonbxun, Bnanumup BacunbeBuy. OOmias xumust. 30panHsble rinassl [ Tekcr] : yueOHoe
nocobwue 1 CTyAeHTOB By30B / B. B. BonbxuH. - U3n. 2-e, nepepad. u gom. - CII06. [u np.] : Jlanb,
2008. - 378 c. - (YuebHuku 1 By3oB. CrienuanbHast iutepaTtypa). - bubnuorp.: ¢. 335. - ISBN
9785811408313

9. Bombxun, Bragumup BacunbeBnd. O6mras xumus. CreruanbHbiii kype [Tekcrt] :
ydaeOHoe nocobue s cTyaeHToB By30B / B. B. Bonbxun. - U3a. 2-e, nepepad. u gom. - CIIG. [u
np.] : Jlans, 2008. - 440 c. - (YueOuuku ais By3oB. CnenuanbHas IurepaTtypa). - bubmmorp.: c.
398. - ISBN 9785811408306

10. TIpecc, M.A. OcHoBBI 00mIel XuMHuH [DIEKTPOHHBIN pecypc]| : yueb. mocodue —
OnektpoH. naH. — Cankr-Ilerepoypr : Jlawp, 2012. — 496 c¢. — Pexum poctyma:
https://e.lanbook.com/book/4035

5.2. Ilepuoanyeckasi JuTepaTypa

1. Venexu XxuMuu - poCCUMCKUI Hay4HBIH KypHaJ, MyOJUKYIOUINI 0030pHbIe CTaThH MO
aKTyaJbHBIM ITPO0JIEMaM XUMHH U CMEXHBIX HayK.

2. Kypnan oOuiet XUMHUU — OJIMH U3 KPYHMHEHIINX POCCHICKUX HAYYHBIX >KYpHAJOB,
OTpa’KaIOIIMX OCHOBHBIE HAIIPABIICHUS Pa3BUTHUS XUMUH, TyOIUKYIOIIUNA paOOThI, MOCBAIIEHHbIE
aKkTyaJbHbIM OOIIMM BONPOCAM XUMHMHM M IpPOOJeMaM, BO3HUKAIOLIIMM Ha CTBIKE Pa3IMYHBIX
pa3zenoB XUMHUHM, a TAK)KE HA IPaHUIAX XUMHH M CMEXHBIX C HEl Hayk (MeTaJlJIoOpraHu4ecKue


http://www.biblio-online.ru/book/C23635D6-C79D-495B-AAA7-4CCEA4B3EAC5
https://e.lanbook.com/book/97169?category_pk=3868#authors
https://biblio-online.ru/book/C330B6AD-8514-42F9-B5DA-3C4AE7D92A55
https://biblio-online.ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4
https://e.lanbook.com/book/4035

COCIMHCHUA, J3JICMCHTOOPraHMYECKasd XHMHsS, OPraHUYCCKUEC W HCOPraHUYCCKHE KOMILJICKCHI,

MCXAaHOXHUMMHA, HAHOXUMUA U T. ,Z[.).
3. https://www.kubsu.ru/ru/node/15554

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):
ABC «HOPAWT» https://urait.ru/
9bC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
3BC «JIAHb» https://e.lanbook.com

agkrownE

IIpodeccuonasibubie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. ScienceDirect www.sciencedirect.com
4. HamuonanmpHash JJIEKTpOHHAs OWOMMOTeKa (JIOCTYN K DIIEKTPOHHON OHMOIMOTEKE
nmuccepraiuii Poccuiickoit rocynapcreennoi oubmmorexu (PI'B) https://rusneb.ru/

Pecypchbl cBOGOTHOTO 10CTYIIA:
1. KubepJlennnka (http://cyberleninka.ru/);
2. Hudopmarmonnas cuctema "EquHOe OKHO T0CTyIa K 00pa3oBaTeIbHbIM pecypcam”
http://window.edu.ru/;
3. Enunas komnekius nudpoBeIx 00pa3oBaTeIbHbIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE YJIEKTPOHHbIE 00pa3oBaTe/ibHbIe H HH(POPMalHOHHBIE pecypchl
KyoI'y:
1. baza yueOHbIX JIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, MMyOJIUKALUNA 1
koH(pepenmmii http://mschool.kubsu.ru/
2. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapbl HH(OPMALMOHHBIX
oOpazoBarenbHBIX TeXHOMOTH http://mschool.kubsu.ru;
3. DnektponHblit apxuB qokymeHToB Kyol'Y_http://docspace.kubsu.ru/

6. MeToanueckue ykazaHus JJisi 00y4alomMXcs M0 OCBOEHUIO TUCHHIIMHBI (MO1YJIs1)

6.1. Opranu3amnusi ayJJuTOPHOI padoTHhI.

ITo kypcy mpeaycMOTpeHO MPOBEICHHE JIEKIIMOHHBIX U TAOOPaTOPHBIX 3aHATHM.

I'maBHOI 3a1auell TEKIIMOHHBIX 3aHATUH SBIISIETCS NIEpeada B CTPYKTYpUPOBaHHOM hopme
CHUCTeMaTH3MpPOBaHHOM WHGpopManuu Oonbiioro odbvema. IlocemeHre M KOHCHEKTHPOBAHUE
JIEKIUU CTYJAEHTaMH 00s3aTeNbHO, TaK KaK CIocoOCTBYeT (POPMHUPOBAHUIO OOLIUX MOAXOA0B U
IIPUHIIMIIOB YCBOEHUS COAEP KAHMSI JaHHON TUCLUIIINHBI, COAEUCTBYET aKTUBU3ALIMU MBIIICHUS
HAI[EJIMBAET Ha JaJbHEHIIYI0 CAMOCTOSTEIbHYIO I03HABATEIbHYIO €S TEIbHOCTD.

JlaGopatopnass pabota — ¢dopma o0OydeHHUs, CBsA3aHHAs C MPOLIECCOM OCO3HAHUSA
M3y4aeMOro MaTepuaja Ha OCHOBE CaMOCTOSATEIbHON MpeABapUTENbHON yUeOHOU JIeATeIbHOCTH
CTYAEHTOB. Bpimonnenuto nabopaTtopHoi pabOTHl MpealecTByeT Oeceda, KpaTKHidl orpoc
CTYJEHTOB, OOCYXJIeHHE IMCKYCCHOHHBIX BOINPOCOB H3y4daeMol Tembl. WX oOcyxaeHus B
YCIOBHUAX KOJUIGKTUBHOW pabOThl 00eCHeunMBaeT aKTHBHOE YYacTHE KaXJ0TO CTYJIEHTA.
JlaGopaTtopHass paboTa BKJIIOYAET HW3YYE€HHE METOAMK IPOBEIEHUS U  IUIAHUPOBAHHE
HKCIIEPUMEHTA, OCBOCHHE U3MEPHUTEIbHBIX CPE/ICTB, IPABUJI TEXHUKH 0€30IIaCHOCTH, OBJIAJICHUE
HaBBIKAMH SKCIEPUMEHTAIBHOU pPaboThI, 00pabOTKH, O(QOpMIICHUS W aHaIW3a MOITYYECHHBIX


https://www.kubsu.ru/ru/node/15554
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
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pe3ynbTaroB. [Ipu npoBeeHnN 1a00paTOPHBIX PadOT COUETACTCSI MHANBHYAIbHBII U IPYIIIOBOM
MeTO/ BBINOMHEHUs paboThl. OTyer mo JsaboparopHOil padoTe MOIDKEH CoAepXaTb: IaTy
BBITIOJTHEHUS Pa0OTHI; HA3BAaHKE U 11EJIb PaOOTHI; X0 pabOThI; 3arOTOBKH TaOJIUIL AJIS 3aITOTHEHUS
OKCIEPUMEHTAIBHBIX JaHHBIX; HaONIONaeMble SIBJICHUS; YPAaBHCHHS XUMHUYECKUX peaKIHui
HpeBpaIIeHHH, COPOBOKAAIONINX SKCIEPUMEHT, CXEMBI IPHOOPOB; pacueThl, IPaMKH; BEIBOIBI
(TeopeTnueckoe 000CHOBaHHE MOTYYCHHBIX PE3YyIbTaTOB). JIaOOpaTOpHBINA KypHAJ 3aMOTHIETCS
B TIpoliecce BhIMONHEHHs padoThl. [Ipu 3ammre mabopatopHOil paboTHI CTYAEHT JODKEH YMETh
OOBSICHATH 1IETH, 337[a4H, XOJ] IPOBEACHUS pabOTHI, €€ pe3yabTaThl, C/ICTaHHbBIC BRIBOBI, & TAKKE
OCHOBHBIE M KOHCTPYKTHBHBIC CIIOCOOHOCTH HCIOJBb3yeMOro obopynoBaHus. OT4eT IOJDKEH
NPEJOCTABIIATECS IPETOIAaBaTeNI0 /sl MPOBEPKHM B TEUCHHM HENENU TII0CIIE BBITOJHEHUS
nabopaTopHO pabOTHI.

6.2 Opranu3zanus npoiecca caMoCTOSITeJIbHOI padoThbI.

Baxxubpim IMyTEM OCBOCHUSA CTYACHTAMH HOBBIX 3H21HI/II>1, YMGHI/Iﬁ 1 HABBIKOB B OCBOCHUH
JTUCIUIIMHBI SIBJISIETCA TEKyIIasi U TBOpUYECKas MPoOJIeMHO-OpPUEHTUPOBAHHAS CAMOCTOSITEIIbHAS
paboTa, KOTopasi IMEET IEIbI0 3aKPEIUICHUE U yIITyOJIeHUE 3HAHWM, TIOJTYYCHHBIX Ha ayIUTOPHBIX
3aHATUAX, TIOUCK U TPUOOpEeTEHHE HOBBIX 3HAHWUN W yMeHHHl. B camoctosTenbHON paboTe
3aJI0KCHA BO3MOXKHOCTh CaMOCTOATCIIBHOCTU MbIIIJICHU ], TBOp‘{CCKOI;'I AKTUBHOCTH CTyJCHTA.

[Ipu opranuzaiyy BHeay IMTOPHOI CaMOCTOSATENbHOM paboThI UCIIOIB30BAHBI CIEIYIOIIHNE
ee (DOpMBI: TIOJITOTOBKA U HaIlMcaHue pedepaToB, TOKIAIOB, TOJO00P U U3yUCHUE JTUTEPATYPHBIX
MCTOYHUKOB, MOA00p HIUTFOCTPATUBHOTO U OIMKCATEIILHOTO MaTepHala 1o OTAEIbHBIM pa3jienam
Kypca B ceTu «IHTepHeT», pelieHne 3a1a4, TCCTHPOBAHHUE.

Jlis BBITIOJIHEHUS TECTOBBIX 3aJaHHI, HEOOXOAWMO MOMHMTH, YTO TMEpe] HayalIoM
BBITIOJIHCHHA TCCTOB CICAYCT BHUMATCIBHO U3YYUTH TeOpeTI/I‘-ICCKI/Iﬁ Marceprajl U OTBCTUTH Ha
BOMPOCHI I YCTHOTO KOHTPOJISL.

Pemenwue 3aau — oiMH U3 3JIEMEHTOB IPOIECca U3YICHUH AUCIHILTUHEL [Ipu penieHun
3a/1a4 3aKPeIUIsioTCs U YIIIyOIst0TCS TEOPETHUECKIE 3HAHUM, TPUOOPETAIOTCS HABBIKU U YMEHUS
MNPUMCHATE OCHOBHBLIC 3aKOHBI K PCHICHUIO KOHKPETHBIX 3ajad4, HpI/IO6pCTaIOTC$I HaBbIKU
MOJIb30BaHUS MAaTEeMaTHYECKUM annapaToM U HaBbIKH BeIUUCIICHUA. [lepes pereHnemM pacueTHbBIX
3a/1a4 HE0OXOJMMO BHHUMATEIPHO HM3yYUTh TEOPETUUYCCKUI MaTepwal W pa3o0parh MpUMEpHI
pemieHus 3anad. B pemieHun 3amad JAODKHBI COAEpKaThCcs (OPMYIbI M BCE BBIYUCICHUS C
YKazaHuEeM CAVHUL U3MCPCHHA. HpI/I BBIYHCIICHUAX HGO6XOI[I/IMO 06pan1aTb BHUMAHHUC Ha UX
TOYHOCTb (MCTIOJIh30BaHUE HY>KHOTO YHCIIa 3HAYaUX IUGP) U COOTI0ACHNE PABUT OKPYTIICHUS.

Pabora wam pedeparom mpeamonaraeT yYrIyOJIEHHOE€ UW3y4YeHWE, aHaIU3 |
CUCTEMAaTUYECKOE U3JI0KEHNUEe U30paHHON TPOoOIEeMaTHKH, pPa3HOCTOPOHHIOI OLIEHKY, ee
coJiepkanue W 3HadeHue. Pedepar momkeH ObITH HaNMCaH Ha YPOBHE KPUTHYECKOTO, HAYYHO-
aHANIUTHYeCKOoro o63opa. KiroueBbie MOHATHS M TEPMHUHBI, OOCYXKIaeMble M HCIOJIb3yeMbIe B
pedepare JOIKHBI OBITh TOYHO OIPEIEIEeHbI, 3aKOHBI TOUHO CPOPMYIUPOBAHBI, BCE PACCYKICHUS
JOJIKHBI BECTHCh B CTHJIE HAYYHOU AMCKYCCHUU, OBITh 0OOCHOBAaHHBIMHU, ONUPATHCS HA (AKTHI U
JIOTUYCCKU CBSA3AHHO BECTHU K OMPCACIICHHBIM HACAM U THIIOTE3aM, PE3yjibTaTaM W BbIBOJAM. B
3aKTIOYEHUHM YMECTHO JIaTh KpaTKoe pe3loMe, WTOTH M BBIBOJBI TMPOJAETAHHOW pabOThI,
OXapaKTCPU30BaATh HAIIPABJICHUA U IICPCIICKTHUBbBI H&HBHGﬁIHHX HCCJ’IC}IOB&HI/Iﬁ.

7. MaTepuajibHO-TEXHUYECKOe o0ecrnevyeHue 1mo A CuuIinae (MoayJir)

HaunmeHnoBaHue crienUanbHBIX OCHAIIIEHHOCTh CHEUATbHBIX [NepeyeHb TUIIEH3HOHHOTO
MOMEIICHHU T MOMEIICHHU NPOrpaMMHOT0 00eCTICYSHH s
VYuebOHbie ayJUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows;
NPOBECHHUsI 3aHITHI JeKimoHHoro | TexHuueckue cpencrea ooyuenus: | Microsoft Office
THUIA 9KpaH, MPOEKTOP, KOMIBIOTEP
YueOHbIe ayTUTOpHUU it | MeOenb: yueOHast meOeIb Microsoft Windows;
MIPOBEICHUS TPYIIIOBBIX u | Texuuueckue cpeacta obyuenus: | Microsoft Office




WHJIMBUYAIbHBIX ~ KOHCYJIbTalUH,
TEKyIEro KOHTposs (ayauTopus
439c¢) u MPOMEKYTOUHON
arrecrauuu (ayauropus 425¢, 416¢)

OKpaH, IPOCKTOP, KOMIIBIOTEP

VYuebOHble ayJUTOPHU ULt
IIPOBEACHUS 3aHATUI
naboparopHoro Tuna. Jlaboparopus
HEOpraHWYeCKOH  xumum  (aynd.
4390)

Meobernb: yuebHas MeOenb
TexHuueckue cpeacTBa 00yUEHHS:
MIEpPEHOCHOE MYJIbTUMEIUIHHOE
obopynoBaHue (HOYTOYK,
TIPOEKTOP)

ObopynoBanue:
CTIEIHATH3UPOBAHHAS
nmabopaTopHass  MeOenb  (CTOJHI,
CTyNbsI, IWKapbl A1 PEaKTHBOB U
00opynoBaHus, BBITSKHBIC
mKkadbl), CpeACTBa  MOXKAPHOU
0€301acHOCTH M OKa3aHMs MEepBOU
MEIUIIMHCKON MOMOIIIH,
XUMEYKCKas nocyna u
obopynoBaHue, BECHI
TEXHOXMMHUYECKHE, 3ICKTPUICCKUE
IUINTKH,  HA0OpBl ~ XUMHYECKOW
MOCYIbl W PEaKTHBOB, BOJSHBIC
GaHm, BaKyyMHBIC HacoChl,
TEPMOMETPBI, MATHUTHBIC MEIIAIKH
c MOJOTPEBOM MM-135H
«Tarnepy», pH-metp «Oxcnept-001-
3.04», cnektpodoromerp B-1100
3KOBbIO, 71a00paTOPHBIN
ucrounuk nutanus [IPOOKUII B5-
71/1M, BECHl  AHAJIUTUYCCKHE
Adventurer Pro AV114C

VYueGHbIe AyAUTOPUH JUTSt
KypCOBOTO NPOSKTUPOBAHHUS
(BBIIOTTHEHHS KYPCOBBIX paboT)

Kypcogast paboTa He npexycMoTpeHa y4eOHbIM TUIAaHOM.

Jlost

CaMOCTOSTEIILHON

paboTbl  oOydwaromuxcs

PEAYCMOTPEHBI

ITOMCIICHUA,

YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IPOBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JO0CTyIa B AJIEKTPOHHYIO
nH(pOpPMaIIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCUTETA.

HaunmeHoBaHue moMeIeHUN i1
CaMOCTOSTETEHON pabOTHI
00yJaroImuxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTENIEHON pabOTHI
oOyJaromuxcs

HepequL JIMIECH3UOHHOT O
IpOorpaMMHOTO obecrieueHus

[Homewienue s caMOCTOATEIbHON
paboThI 00yJaromuxcs (IUTaIbHBIN
3an HayuHoli 6nbmuoTexn)

Meb6enb: yueOHast MeOenb
Kommiext  cnenuanu3upoBaHHON
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKa C TOJAKIIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHHUKallMOHHOI
«MHTepHeT» W OOCTyNOM B
VIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3allUH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, 0OCCIICYHBAOIIEE
JOCTYI K  CeTH  WHTEpHeT
(mpoBomHOE coeMHEHUE u
OecrpoBOTHOE  COCOUHEHHE 10
texuosorun Wi-Fi)

CEeTH

Microsoft Windows;
Microsoft Office




Ilomenienre st cCaMOCTOSATEIIBHOM
paboTsl 00yuarommxcst (ayAuTopus
431C)

Meb6enb: yueOHas Mebenb
Kommiext  cnenuanuzupoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOAKIIOUYCHHEM K
nHpopMannoHHO-
KOMMYHUKaLMOHHOH
«lHTEepHET» W JOCTYIOM B
ANEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTEIHHYIO cperny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KamMepbl, KOMMYHHKAI[HOHHOE
obopynoBaHue, 0O0CCICUHBAOIICE
JOCTyl K  CeTH  WHTEpHeT
(mpoBoaHOE COEIIMHEHHE u
0ecrpoBOJIHOE  COCJUHEHHE IO
texuonorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office




