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1 Tlenu u 3aaa4H H3YUEHHS] AHCUHHTLIHHBI (MOY.19)

1.1 Llean 0CBOEHHA JHCHHILTHHBI

DopMUpPOBaHUE COBPEMEHHOMO E€CTECTBEHHOHAYHHOrO MHPOBO33PEHUs;, OBajieHHe
0a30BBIMH 3HAHISIMH M HABBIKAMH B 00JIaCTH HEOPTaHHUECKOH XUMHI, TCOPHH XUMHUCCKHX
IIPOLIECCOB B COBPEMEHHOH TEXHHKE, IPOMBILIIICHHOCTH H OKPYXKAIOIIEH cpene.

1.2 3apauu THCIUILIHHBL
- OCO3HaHWe pPOJIM XUMHM B [pouecce odecriedeHun kauecTea W 0e30NaCHOCTH
TEXHOAOMMYECKHX NPOLECCOB H NPOU3BOACTB, OXPaHbl OKPYKAOLIEH Cpeabl;
- PasBUTHE HAYYHOTrO MbIUJEHUS MU ODIETEXHHUECKOH 3pYAHLIMM, MO3BOMSHIINX
IIPUMCHATL TCOPCTHUCCKHE 3HAHUS II0 HEOPraHHYeCKOH XHUMHH A OOBACHCHUA
(PH3NKO-XHMHYECKHX TIPOLICCCOB B TEXHUKE U IPHPOAE; MPOLECCOB, COMPOBOKIAIOLINX
(dopmupoBaHHe, U3MEHEHHE H Pa3PyLIEHHe TeXHOIeHHbIX W IIPUPOAHBIX MATepPHAJIOB,

1.3 MecTo AMCHUIIMHDBI (MOAYJIA) B CTPYKTYpPE 00pa30BATENLHOH NPOrpaMMbI

JucnunnrHa OCHOBLl HEOPraHHYECKONH XHMHUH OTHOCHUTCS K 00s3aTenbHON 4acTH
broka 1. Jucumunaunsl (Moayan) yuedHoro nnaxa (b1.0.14) ocHorHOi npodeccHoHanbHOil
00paz0oBaTeNBHON MPOTPAMMEI BLICIICTO OOpPA30OBaHHS IO HANPABICHHIO MOIATOTOBKH
20.03.01 TexHocpepHas OS30MACHOCTE.
JI1st yCrewHoro YCBO@HHst XHMHH HeOOX0AHMbl 3HAHWS U YMEHHS, NPENyCMOTPEHHbIE paHee

OCBOCHHLIMH JUCUHIUIHHAMH MATEMAaTHUYECCKOIO H €CTECTBEHHO-HAYHYHOIQ XapaxKkrepa ((1)143141{&,

BHICILASA MaTeMaTHKa, MporpaMMHoe obecnederne U nudpobuzalus B cepe TexHochepHoit
0€30MacHOCTH);

[loHSTHS ¥ TCPMHUHEBI, OCBOCHHEIC MPH H3YUCHUM KYPCOB MCIUKO-OHOOTUHCCKUC
OCHOBBHI 0OE30TAaCHOCTH, Hoocdepa B COBPCMEHHBIX KOHUCTIIMSX —€CTCCTBO3HAHHA,
HCMONB3YIOTCS MPH OOCYIKAEHUM OCHOBHBIX 3aKOHOB U TEOPHI XUMHH W IOJIE3HBl 115
MOHHMAHHS U OCBOEHHS XHMHYECKHX 3HAHUEA.

DyHAaMEHTANbHBIE XHMHYECKHE NMOHATHA M HABBIKM, MOJYHEHHBIE B pPe3ynbTaTe
u3yueHust kypca OCHOBBI HEOPraHW4eckol XHUMWH, SBAAKOTCA HEOThEeMIEeMON YacThH)
COBPEMCHHOTO €CTECTBEHHO-HAYIHOTO 00Pa30BaHus U JAK0T BO3MOKHOCTE KAMECTBCHHO, Ha
fosiee BLICOKOM ypOBHE M3YYaTb [OCJIEAYIOLHME AHCUMILINHBL yueDHOTO M1J1aHa! OCHOBbI
(PpH3MUecKOH XUMMHM, OCHOBbI AHAMUTHYECKOI XWMMWH, OCHOBBI OPraHMYecKoi XHMUMU,
ypOoskonaorusa,  0e30MacHOCTh  SKH3HENEATENBHOCTH,  TOKCHMKOMOTMYEeCKas  XHMUA,

MNPOHU3BOACTECHHAA 0e30MacHOCTE H ap.

1.4 MMepeyeHb NIAHHPYEMBIX Pe3YJIBTATOB 00Y4YeHHS] MO JHCUHILIMHE (MOOYJII0),
COOTHECCHHBIX ¢ MIAHUPYEMBIMH Pe3YabTATAMH 0CBOEHHS 00pA30BATEIbHOI NPOrPaAMMBI

HocrikeHne 1aHupyeMblx pe3y/ibTatoB o0ydeHus, COOTHECEHHBIX C HHIMKATOpamMu
AOCTHKEHUST KOMTETeHLIHI 1 Lienbro peanuzaiiin QOTT,

Obyuatolmiics, OCBOMBLIMIA AaHHYK AHCLMIUIMHY, ACMKeH 001aaTh CIEAYIOIHUMH

KOMIICTCHIHAMH.

Koa 1 HauMeHOBAHHE HHIHEATOPA
JOCTIKCHIL ROMICTCHIIHH

PesynETaThI 00VUCHKA IO THCUHIUTIHE

peIneHHH TpoheCCHOHANBHBIY aJ14

TIK-1. CrocodeH HCHOIB30BATE 3AKOHBI H METOTEl MATEMATHKM, €CTECTBEHHEIN H T'VMAHHTAPHBEIX HAVK IPH

UMK-1.1. HMCAOABL3YCT  BHAHWS  XUMHM TS
QMUCAHISL, aHaIusa, TCOPSTHUCCKOTO H
IKCACPUMCHTATLHORO MOACTHPOBAHUS

NHMHUCCKHX CHCTCM, SIBICHHIT M MPOLCCCOB MPH
PCLUICHHH MPO(CCCHOHATLHBIX 3344

SHACT OCHOBHBIC 3AKOHbl 0OLICH HCOPraHHMCCKON XHMUH U
COBPCMCHHBIC TCOPHH CTPOCHHS! BCIIGCTRY

YMECT ONMHCLIBATL CBONCTBA OCHOBHBIX KI1accoe
HCOPraHHYCCKHX COCAHHCHHH, OOBACHATE JAKOHOMCPHOCTH
MPOTCKAHAA XHMHYCCKHAX pC?lKLlHI‘;L_ HCTTIONIB30BATE OCHOBHBIC
XHMHYCCKHC 3aKOHBL OMs1 PCIUCHHS CTAHJAPTHBIX 3ada.

AHATHIHPOBATE  PC3Y.ILTATBL  IKCIICPHMCHTA W OCJIATh
BbIBOObL
BUAJEET HABBIKAMH  OODAIIGHHA C  Ja0OpATOPHBIM

06opv;[osafmem H XUMHYCCKHMH PCAKTHBAMHE




Pesynbrarel 0Oyuenusi no JUCUMIUIMHE NOCTHUIAIOTCS B PAMKAX OCYLUECTBJIEHHS BCEX
BUMIOB KOHTAKTHOW M CaMOCTOATENLHONH paloThl  0OyHAKOUMXCA B COOTBETCTBHM €
YTBEP>KAEHHBIM Y4eOHBIM MIAHOM.

WHOuKaTOpel NOCTIDKEHHS KOMIICTCHLMH CUMTAlOTCA C(HOPMHPOBAHHBIMH  IIPU
DOCTHIKEHUH COOTBCTCTBYIOLINX MM PE3YIbTATOB O0yICHHA.

2. CTPYKTYpa H COACPRAHHE THCIHTITHHBI

2.1 PacnipenelieHHe TPYA0EMKOCTH JUCHHILIHHBI M0 BHAAM padoT

O0mas TpynoEMKOCTb AMCHMIIIMHBL cocTapsaeT 4 3aueTHbix enuHull (144 waca), ux
pacmpeneaeHue Mo BugaM padboT mpeacTaBIeHO B TAOIHIIC

Buast pador Bcero Dopma 0dyUCcHHSA
YACOB OUHAs
1
ceMecTp
(Jackl)
KonTakTHas padora, B TOM HHCTIC: 72.3 723
AVIMTOPHBIE 3ausiTusl (BCero); 68 68
3AHITHS JCKIMOHHOTQ THIA 34 34
1a00PATOPHBIC 3AHSTHS 34 34
TMIPAKTHEIESCKHE 3AHATHA
CCMHHAPCKUE 3aHSATHA
Huast konrakruas pagora; 4,3 4,3
Konrpoms camocrosrensHOH padoTsl (KCP) 4 4
[MpomeskyTounas arrecrauns (MKP) 0.3 0.3
Camocrosire/ibHast padoTa, B TOM HHC/Ie; 36 36
Otpopmuerne 1adOpaTOPHEIX padboT 8 8
CaMOCTOSITEILHOC H3VHCHHE TEOPSTHUCCKOIO MaTepHaIa 10 10
CaMOCTOATE/IBHOC PELICHHE 33,034 8 8
TloaroToBKa K TEKYIIEMY KOHTPOIIO 10 10
KonTpos: 35.7 35.7
[MoaroToBKka K 3K3aMcHY 35.7 357
Oomasn qac. 144 144
TPYAOCMKOCTH B TOM YHCIE¢ KOHTAKTHAS padoTa 72.3 72.3
344, e 4 4




2.2 Coaep:xaHHe THCIHUTLTHHBI
Pacnpenenenue Bua0B yuebHON paboThl H UX TPYAOEMKOCTH MO Pa3/ieaM JHCIIUILTHHbI,
Paspens! (TeMbl) AUCHUIIINHEL, H3ydaeMble B 1 cemecTpe (ouHas dopma oOyueHHs)

KommiecTso yacos
Breay:
No HaumeHoBanue pasaenos (Tem) AyaHTOpHAL op};;;ﬂ
Bcero padora ,
padoTa
| 3 J1P CPC
1 2 2 4 5 6 T
1. Beenenue. [IpeaMer H coaep:kaHHe XUMHH. 4 2 2
2 Crpoenne aroma. IlepuommteCcKkHil ZaKOH H TEPHOTMUYECKAT 4 2 5
) cucrema JI M. Menaeacera, XUMHUCCKAS CBABH
3. BewecTso B pazanyHbixX (pA30BBIX COCTOSHHSIN. 6 6
4 TepMoxumma.  DIEMEHTH  XHMHYECKOH  TEPMOTHHAMHKH. 8 2 4 2
) XHMHIECKOE PABHOBECHE.
5 DICMCHTHI XHMHYCCKOH KHHCTHKHM, KHHCTHKA TCTCPOTCHHBIX g ) n ’
o npoueccos. Karanus,
6. Pacreopsl. Peakunu B BOAHBIX PACTEOPAX 24 6 12 6
OKHCTHTE TFHO-BOCCTAHOBHTEIBHBIC TIPOIECCHL
A DIEKTPOXHMHYECKHE TPOLECCH B 3lekrpommTax. Kopposzma u| 12 4 4 4
3AIIHTA OT KOPPO3HH.
g XuMusl KOMIJICKCHBIX COCAMHCHUE. KOMMICKCO0Opas30BaAHHE B 4 5 )
’ pacTtsBopax.
9. X3MuA HEMETALIOB U MX COSTHHEHHA. 14 6 4 4
10, | Xumus MCTATIOB U UX COCTMHCHHSI, 16 6 6 4
11. | XuMust ¥ HAHOTEXHONOrHH. [[PHHUMIIBI ¢3¢ICHOH? XUMHH 4 2 2
HTOI'O no pazdeaam OucyunIunb 104 | 34 - 34 36
Konrpoms camocrosrensHol padotsr (KCP) 4
IMpomeskyrounas arrectanus (MKP) 0,3
[ToaroToBKa K TEKYLUIEMY KOHTPOJIKD 35.7
O01was TPy TZOCMEOCTh 10 THCLHILTHHC 144

[Mpumeuanue: J1 — nexuwuu, [13 — npaxrudeckue 3ansitust / cemuuapol, JIP — naboparopuobie
3anaTus, CPC — camocTosTenbHas padboTa CTy/IeHTa

2.3 Copepxanue pa3genos (TeM) JHCUMILIHHBI
2.3.1 3ausaTus JeKHHOHHOI0 THIA

HamvenoBanme pasziena
(TEMBI)

Coacpskanue paszacaa (TeMbl)

Dopxra TEKYIIETo
KOHTPOJIA

1. [Beeachue, Mpenmer u
COACPIKAHHMC XHMHH,

OCHOBHBIC TOHATHS H 34KOHbI XHMMHH., (OCHOBHBLIC KIACCHI
HCOPTaHHYMCCKHX COCIMHCHHH, JHAUCHHC XHMHH B W3VUCHHH
NPUPOILI M PA3BHTHH TCXHUKH,

YCTHBIH KOHTPOB,

2. |Crpoenue aroma.
[lepnoauueckuii 3aK0H 1
NCPHOIHICCKAS CHCTCMA
JI.H. McHacnecea.
XHUMHYCCKAA CBS3b.

Pasgurne npeacrasncHuil 0 CrpocHMH aroma. BoaHosas
npuposa  ekTpoHa.  TIoHATHE © KBAHTOBBIX YHCIAX.
AtoMHBIC OpOMTAIHM, HX 3HEpPrud. [lopsmoOK 3anojIHEHHs
JIEKTPOHAMH  ATOMHBIX  OpOWTaNeH.  DHEPreTHUECKHE
IHATPAMMBI MHOTO3ICKTPOHHBIX ATOMOB.

CTpyKTypa NCPHOAMYSCKOH CHCTEMBI H €€ CBI3b C
3JICKTPOHHOH CTPYKTYPOH aToMoe. [1epHOJH4HOCTE CBOHCTE
ATOMOE 3JICMCHTOB, 3JCMCHTOB H HX COCAHHCHHI (ATOMHBIC H
HOHHBIE PAIHVCHL SHEPTHA H HOHM3AUHH H CPOICTBO K
JMEKTPOHY,  MIEKTPOOTPHIATENFHOCTE,  METAILIMYHOCTE,
HEMETAUIHYHOCT, KHCIIOTHO-OCHOBHBIE H OKHCIIHTEIBHO-
BOCCTAHOBHTETBHEIC CBOIICTBA).

BojrukHOBEHHE XIMIMECKol cBa3u. OCHOBHBIE NMApaMETph
xuMmdeckod  ceasm.  KomazeHtHas cBase.  (CBolicTBa
KOBATSHTHOH ¢BA3M. CBA3H ¢ B T THITA. THITE THOPHIH3AIHI
ATOMHBIX OpOHTATCH.

YCTHBIH KOHTPOIIb,
TECT




OCHOBHBIC MOHATHI © MCTOAC MOJCKYIAPHBIX QPOMTAICH
(MO). Mcron MO JIKAQ. DHCPreTHUCCKHE  AHATPAMMbL
JBYXATOMHBIX rOMOAICPHBIN MOJICKY I, 06]32]'SOBEIHHbIX
IACMCHTAMM NCPBOrO H RTOPOrQ NCPHOAOB. MOHHAST CRA3L,
Merannuucckas ¢Bs3b, CBOHCTBA COCIHHCHRI C PA3IHMHBIME
BHTAMH XHMHUCCKNAN CBIBCH,

TepMOXHMHSI. DICMCHTBI
XHMHYCCKOH
TCPMOZHHAMHKH.
XHMHUCCKOC
paBHOBECHE.

OCHOBHBIC TOHSITHS. CHCTCMBL, napaMcTpol  COCTOAHHA,
NPOUCCTHI, ()Y HKUHH COCTOSHUSL.

TlepeblA 3aKOH TCPMOIMHAMHUEN. BHYTPCHHIN SHCPrust H e
H3MCHCHHC ITPH XHAMH'YCCKHX NPCBPALUCHHAN. Tennora w
padota. JHTATBMHL. CTAHIAPTHAA 3HTATBIHA OOPA3OBAHHA
Jaxor Tecca H HHIATBIOIA XHMHMSCKUX  PEAKIHH.
XUMHYECKHE PeUKIOHH ¢ IOSHOUH  TOPMOTHHAMHKIL
YCTOHYHBOCTE XHMHYCCKHX COCTHHCHMIL. TOINMMBO KAK
HCTOYHHK HEPTHIL

Bropol 7BAKOH TEPMOIHHAMHKM. JHTPONHA. 3aBHCHMOCTH
3HTPONHKH OT TeMUepaTvphl. CTaHTAPTHAA SHIponHA. TpeTuii
JAKOH TePMOIMHAMEKH. JHeprua [mbbca u  sHeprus
T'enpMromena. KpHTepuH CcaMOIPOH3BOMBHOTO NPOTEKAHHA
IpPOUECCOB B H3IOMHPOBAHHEIX H OTKPBITBIX CHCTEMAX.
ObpatuMocTsd NHMHYECKHY PeaRIIHi. KorcranTa
NMMHUCCKOMO PABHOBCCHS, KaK MCPd MIvOHHbI MPOTCKAHHS
NPOUCCCOB.  YPABHCHHMA  W3OTCPMbI  W300apbl,  H3IOXOPbL
NHUMHRUCCKOH peaxiuu. BAMAHMC MapaMCTPOB HA COCTOAHUC
pasuosccus, Tpununn Jic Watense — Bpayna, OcobcHuocTH
PAaBHOBCCHs B [CTCPONCHHBIX CHCTCMAX

YCTHBIA KOHTPOIb.
TecT. PeweHue
PACUCTHBIX 33734

DICMCHTBI XHMHAYCCKOH
KHHCTHKH. KHHCTHEA
TCTCPOTCHHBIX
nipoucccos. Karamnns.

CropOCTE XMMHUCCKOH DCAKUMH, CC 3aBHCHMOCTbL OT
NPUPOABI W KOHUCHTPALMH  PCATCHTOB. TCMICPATYSI
TTopsaok U MONCKY IMPHOCTE PCAKUMK. KOHCTAHTA CKOPOCTH
H CC 3aBHCHMOCTb OT TCMICPATYpbl. YPABHCHUC AppcHHYCA.
DHeprusl AKTHBAUMM. MCXAHM3M H KWHCTHKA PCakuMi B
FOMOFCHHBIX W TCTCPOICHHBIX CHCTCMAN. ['OMOrCHHBIH W
ICTCPOrCHHBIH KATAIM3. AYTOKATAING.

YCTHBIA KOHTPOIb.
TecT. PeweHue
PACUCTHBIX 33734

Pacreopel. Pcakunu B
BOJHLIX PACTBOPAX

OCHOBHbIC XAPAKTCPHCTHKH JHCICPCHBIX CHUCTCM M HX
knaccupukaums.  MeruHebie  pactsopbl.  TepMoaHHAMKKA
TPOLECCa PACTBOPEHNA. Tuapartsr, COJBBATEL,
KPECTATIOTEAPATEL.  PACTBOPHMOCTE Ta30B. JKHAKOCTSH,
TBSPIBIX BEMICCTB B BOJe. HAcHIEHHEIC, HEHACBHILCHHBIC 1
NMEPECBIMCHHBIE  PACTBOPEL Cnocodsl BBIPAKCHHA
ROHUECHTPALUEH  pacTBOpOB.  KOMNMHTATHBHBIC — CBOHCTBA
pacTEOpoB  HedxekTpoamToB.  OcMoc. OCMOTHUECKOS
naBICHHS. JIABICEHE HACHBINEHHOTO MAPa PACTBOPHTSIA HAJ
pacTeOpoM. [OBBIMICHHE TEMIIEPATYPH KHIICHIA PACTBOPOB H
NOHIKCHHE — TEMICPATYPBL  BAMEP3AHHA  PacTBOPOE.
DIEKTPOTHTHYSCRA JHCCOITHALTHA. WsotoHmeckui
ko3hipumment. CHIBHBIE H CTADBIE MGKTPOIHTHL. (TEMeHb
3.JTC1(Tp0.'lIflT1'l‘lCCKOffi AUCCOUHALIHA, CBs3L H30TOHMYUCCKOrO
xoa(duuncHta <o CTCOCHBKY Auccoudauuu, Koucranra
THCCOLMALIMK, 3akoH pas3daBacHus OcTeanbaa, OcodcHHOCTH
PAacTBOPOB  CHIbHBIX ICKTPOIMTOB. AKTHBHOCTb HOHOB.
Hounas cuaa pactsopoB, [TpoTOAHTHUCCKAS TCOPHST KHCIOT K
OCHOBAH I Bpcuertcaa H Joypu. Koncranra
MPOTOJAHTHYCCKONO [XIBHOBCCHSL KK NAOPAKTCPHCTHKA CHIbI
KHCTIOTHL M OcHOBauus,  Juccounauns Boasl.  HonHoc
npousecacHuc Boasl (pH u pOH). Cnocobsl onpeacncuus pH
pacTopos. O0IA, AKTUBHAN H NOTCHUHATLHAA KHCIOTHOCTb
pacTBopoB. Pcakuus ucittpaamsauun, ByepHLIC pacTBOPSI,
Kaaccupuranums, Mexanwsw aclicrens, By(epHast cvkocTs,
I'maponns  coaci. @akTOpel, BIMAKWIAC HA  NPOUCCC
rugpomusa.  Koncrawta ruaponwsa w pH  pacreopoe
FHIPONM3YEOIIMXCS  CO.ICH. ['CTCPOICHHBIC PABHOBCCHL B
pacTeopax. KoncranTa PACTEOPHUMOCTH. Ycnoeus
00pa30BAHKIA H PACTBOPCHHS OCAIKOB.

YCTHBIA KOHTPOIb.
TecT. PeweHue
PACYETHBIX 337144




6.

OKHCIUTCIBHO-
BOCCTAHOBUTC/ILHBIC
NPOLCCChL,
DNCKTPONHMHMUCCIKHE
NPONECChI B
ICKTPOMIHTAN,
Kopposus u 3a1mmTa ot
KOPPO3HH.

OXHCIMTCNBHO-BOCCTAHOBUTCIBHbIC TIpoLccebl. Bamucifiuue
OKHCITHTCAM H BOCCTAHOBUTCIH, M3MCHCHHC OKNCAMTCIBHO-
BOCCTAHOBHTCILHBIX NAPAKTCPUCTHK ICMCHTOB B MCPHOAAX
H rpyomax mncpHoimucckoil cuetembr J1LM. Menacaccesa.
CocTaBacHuc YPABHCHMIA OKHCIIHTCILHO-
BOCCTAHOBHTCIBHBIX PCAKUMH (MCTOA HOHHO-MICKTPOHHOIG
Da.tamca).

FIACKTPONHMHMCCKHC NPOLCCCh, MoTcHIMAbL
MCTALTHUCCKAX M [A30BBIX  MICKTPOA0B.  CTaHIapTHbIC
3MCKTPOAHLIC MOTCHUHAIL M 3ICKTPOABHMKYIUAS CHIA
rabBAHHYCCKOr0 3IcMcHTa. [loTCHUMANBl OKHCIHTCILHO-
BOCCTAHOBHTCIBHBIX  (PCIOKC)  MICKTPOJOB.  YPABHCHHC
Hepaera. Paa cTaHAapTHBIX  3ICKTPOIHBIX  MOTCHUHAJOB.
HanpagicHuc NPOTCKAHHA OKHCIINTCITLHO-
BOCCTAHOBHTCIBHBIX IPOUCCCOB. ICKTPOIM3 PACILIABOB H
BOAHBIX PACTBOPOB. [IPHMCHCHNAC 3NCKTPOIA3A. XAMHUCCKHL
HCTOUHHKH TOKA. AJBTCPHATHBHLIC HCTOUHHKH 3HCPIHH.
XHMHAYCCKAs M 3INCKTPONHMHUCCKAsT KOPPO3HSL  3aluuTa
MCTA.1I0B OT KOPPO3HH.

YCTHBIH KOHTPOb,
TCCT.

XHMAA ~ KOMILTEKCHBIX
COEIUHCHHH.
Komruickco0dpa3oBaHue
B PACTBOPAX.

KoMIieKkCHBIE COeTHHEGHHA W HX MOmyucHHE. (TpocHHE H
CBOMCTBA  KOMILICKCHBIX  Co¢nuHCHHMH. HOMEHKIaTypa,
WIOMCH KOMTNICKCHBIX COC,E[I'[HCHHﬁ.
Komn.ickcooOpasosanne B pacTBopax. Koucranra
HCCTOHKOCTH H KOHCTAHTA YCTOHUHBOCTH, XHMHUCCKAN CBI3h
B KOMTACKCHBIX  cocauHcHusax  (vctoa  BC,  Teopus
KPHCTATLIMUCCKOrD  MOJISK), Pcakuvn ¢ yuactucu
KOMMACKCHBIX  COCAMHCHMIT  (OOMCHHBLIC, OKMCIHTCILHO-
BOCCTAHOBHTC,IbHBIC),

YCTHEIH KOHTPOTIE.

XHAMHA HCMCTAIIOB H HX
COCAMHCHHIA.

PacnpocTtpaHcHHOCTD XHMHYCCKHX 3ICMCHTOB.
Kaaccndmranus NHMHYCCKHX 3TICMCHTOB. Oobwas
XAPAKTCPHUCTHKA HCMCTATIOB. Boaopod m Ccro COCAMHCHHA.
Boga kak nNpHPOIHOC BCLICCTBO. AHOMAIBHLIC CBOHCTBA
BOAbL. 3arpsiduTean Boasl Kecrkocrs Boabl. (OCHOBHBIC
BHBI JKCCTKOCTH, MCTOABL OMPCACICHHH JKCCTKOCTH BObI
CrocoBbl yMIrucHHs BOAbl. Bop. ®U3HMCCKHC H XHMHYCCKHUC
ceoficrea. CoeaumHenus ¢ Bogopozom.  Kuciopoausie
COCLHHCHHA Bopa.

Heopraunueckas xumust p-3nemeHtos [V-A rpyonsi. Ofwas
XAPAKTCPUCTHKA. A110TponHbic opmet yriacpoaa. OKCHAbI,
KapBoHaThl, KApOWAbL PcCcypehl W KPYroBOPOT YIICPOa B
NPHPOAC. IKOIOMMUCCKHC ACTICKTBI XUMHH yriacpoaa. bop,
YLICPOA - MHCTPYMCHTAILHBIC M ADPAIMBHBIC MATCPHAILI.
CocnrHCHUS KPCMHHSI H TCPMAHHS. XnMug
nonynpoeo HUkoB. CHIHKATBL W AKMOCHIMKATBHL  00LWAs
XAPAKTCPHUCTHKA, CTCKIO. CHTATLIBI, LCMCHTHI, KCPAMHKA.
CTpouTeBbHBIE MATSPHATHL.

Anot. (pocihop u 1k coearHEHHA. Pecypc H KpYTOBOPOT 43074,
thocopa B mpupoze. Kucaopod. cepa. CeIeH. TEIyp H HX
coenHHEeHAA. Pecypc H KpPY¥TOBOPOT KHCIOPOZd B NPHPOIE.
JKONOTHYSCKHE ACTERTH XAMHH KHCIOpoda. CoemmHeHHA
CEepHl KAR BKHCHIIEH SaTPAHHTSND OKPY/RAKOINCH CPEmEL
Kpy¥ToBOpOT B 3KOIOTHYECKHE ACTIEKTEL XHMHUI CEPBL
Tagorensl. CoeamHenna ¢ BoaopodoM. KiuciopogHsie
COEIHHEHHA.

YCTHBIA KOHTPONB.

Pedepatsl,
JOKMABI,
NPCICHTALUE

XHUMHS MCTAIIOB H UX
COCAMHCHHIA.

Metanabl, 00U XAPAKTCPHUCTHKA, CILIARLIL,  MCTOAbL
nOayUCHHS, KOHCTPYKUMOHHBLIC MATCpHanbl, PacnoomcHue
S-MCTALIOB B NOCPHOIMUCCKON Tadaune, PH3MYCCKHC H
XUMMUCCKUC  CBOHCTBA  S-MCTATIOB W MX  COCMHCHHIA,
TIPHMCHCHHG S-MCTANIOB H HX COCOMHCHHH. OUIHUCCKHC W
XHMHYCCKHC CBOMCTEA DP-MCTANIOE W WX COCIHHCHHH.
TIPHMCHCHHG P-MCTAJUIOB W WX COCAHHCHUIA. Pacnonoxcuuc
d-merannos B nepuoauucckod  tabmuuc.  OCHOBHBIC
(hr3HuccKHe ¢BORCTBA d-MCeTAN10B. XHMHUCCKAC CBORCTBA d-

YCTHBIH KOHTPONG,
Pedepatsl,
AOKNARL,
NPCICHTALNK




MCTALIOB M HX COCAHHCHHI, TlpHvcHeHHE d-MCTAnmoB H ux
COCTUHCHHIA,

AXHMHH.

cnocoDHOCTD HAHOMATCPHANOB. Haunoxummuucckne
TCXHOIOTMHHA. [TepCnekTHEBL PAa3BUTHA. TTPHHLHNBI «3CICHOHY
XHMHAH. XHUMHKO-IKOIOMHYCCKHC — ACTICKTBl  HHAKCHCPHOH
JeATENBHOCTH.

TOKCHKOMOrHsL  MCTAANOB.  PaAMOAKTUBHBIC  JICMCHTLI,
PaIHOAKTHBHOC 34 MBIHCHUC OKPYHAOIICH CPCabl,
10, | Xumus OBbwwme  3agaun  HavoTexHouloruit.  Poas  xuvum  B|Peepars,
HAHOTCXHOJIOT HIf. HaHOTCXHO1Ormsx.  Haunoanekrponnka.  HaHOMCXAHWKA. |I0KNATHL
[TpuHUMIbI «3CACHOR»  |HAHOMATCPHAIBI M MCTOABL HX TNOJIVHMCHHA. PCAKUHOHHAS|NPC3CHTALHW

2.3.2 3aHATHSA CEMHUHAPCKOTro THNA (CEMHHAPCKHE 3AHATHSA)
CeMHHapCKHe 3aHATUS HE MPEyCMOTPEHbI YUEOHBIM NITAaHOM

2.3.3 3ansnTun aabopaTopHoro THna (1adopatopHbie padoTbl)

No HaumcHoBanue paszacaa Temamika pador Gopma TCKYLICTO
(TCMBI) KOHTPOSL
1. |Tepmoxmmua. Inementsi|TexHura ©Oe30macHOCTH. (OCHOBHBIC TPABHIA H npHeMsl|3ammTa JIP
XHUMHIYECROT padoTer B xmEMAEdeckoH —madoparopmm.  Ompeaenenue|OTueT mo
TEPMOIHHAMHEKH. TEILIOBEIX  PERTOB XHMMHYECKHX PEAKIHH (TEIUIOTH|PACUSTHEIM
HCHTPaNH3aLMH). 3a2a4aM
2, | INCMCHTHI XHMUUCCKOH |CKOPOCTh XMMMMCCKHX PCAKIMil, XMMHUCCKOC PABHOBCCHC, |3awnuta JIP
KMHCTHKM, KHHCTHEA Karanus. Otucr no
FCTCPOrCHHLIX PACHCTHLIM
nponeccon, Karamus, 3a2a4aM
NHMHUCCKOC
PABHOBCCHC
3. |PactBopsl, Pcakuuu B Pacteopbl. [TpUroToBnCHHMC pacTBOPOB M onpcacncHuc Hx|3auwra J1IP
BOHbIX PACTBOJMIX. KOHUCHTPALMH THTPOBAHHCM, OTtucr no
PACUCTHBLIM
JaaauaM
KHCTOTHO-OCHOBHEIE PABHOBECHS B BOJHBIX pacTBopax|3ammra JIP
comedi. Tmapoms coneii. Ompenenenue pH. CsoicTBa
OV(hepHBIX pACTBOPOB.
4. |OxUCIUTETEHO- ORruCIATEMBHO-BOCCTAHOBUTENEHBIE PEAKIIH. DIEKTPOIHER | 3ammuTa JIP
BOCCTAHOBHTSTIBHBIC NOTCHIMANEL ~ METATIOB. | ATBBAHFMECKHE — 3ICMCHTEL
TIPOLIECCHL DIeKTpOIIH.
DNCKTPONHMHMUCCIKHE
NpOLCCChl B
ICKTPOMIHTAN.
Kopposus u 3a1mmTa ot
KOPPO3HH.
5. | XHMMS HCMCTANNOBR H KX | XUMHS 3CMCHTOB [V-A V-A VI-A, VIl A rpynn. 3amwTa JIP,
CocAMHCHUH OmpedeleHHe  DaCTBODEHHOTO B BOZe  KHCIOpoJa.|>dliETa pedepaton
KucnotHOCTE BOIBL
KawecTBeHHOE ONPEACICHAS KATHOHOB TLKCTBIX METAIIIOB.
KecTKOCTE BOTBL. €€ ONPEICNCHHS H YCTPAHCHHE.
6. |XuMII METATIOB HHX  [Xmvua 3neMeEToB VI-B, VII-B. VIII-B rpynm Sammita JIP.
COE THHEHHI Sammra pedepaTon

3awura naboparopuoii padorer (JIP), konrponshas pabora (KP).

2.3.4 llpumepHag

TEeMATHKA KYPCOBBIX padoTt

Kypcorast padoTa He MpeIyCMOTPEHA YISOHBIM [IAHOM.

2.4 TlepeueHs yueOHO-METOAMUECKOr0 00ecTIeUeHHS AJIA CAMOCTOATENBHOH PadoThI
00yUAK MMXCA MO0 THCUMILTHHE




l'lcpcl{cm, _\"[06HO-I\'IC'TO,E[H‘-ICCI\'OFO obccneyucHus JAHCHHITIHHEL MO
Ne Bua CPC BLITIO.THCHHIO CAMOCTOSTC.IbHOI PaboTh

. Obwas xumus. Teopust w 2aaaqu: Yucbuoc nocobuc / [oa. pen. H.B.
Koposuna n H.B. Kyvacwosa.

IToaroToBKa K TCKYIICMY
A - - 2. Pocun HM.B. Xuvus. YucOHHK H  32Ja4HHK. U8 [(PHKIZIHOrO

IKOHTPOITH) (CAMOCTOATEIBHOC

! Oaxanaspuara / M.B. Pocun, JI.J. Tomuua, C.H. Conoesce. — M. :

H3¥UCHHC TCOPSTHUCCKOrO . . o

. - Haaarenscreo Hpaiir, 2018, — 420 ¢. — (Cepus: baraaasp. INpuxinagHoi
1 MATCPHAIA, NOArOTOBKA K KyPC)

1a00opaTOPHBIM PadoTaM,
TeCTAM, HAIMHCAHHS
peidepaTon)

MCTOOHUCCKHE  PCROMCHIALHH K  OPraHd3auud  ayIHTOPHOH W
BHCAVIHTOPHOH (CAMOCTOATSIBHON) padoTEl CTYACHTOB. METOTTMECKHS
virasaumna / coct. T I1 Cropomxerro, T.B. [Tounnox, A.B. Becnanos, H.B. Jlosa
— Kpacroaap: Kvbanciani roc. vH-1, 2018. 89¢

2 PacucTHbIc sagaHus MCTOIMUCCKHC YKA3aHIS N0 PCIUCHUID PACHCTHBIX 3aaY

Odwas xuvua. Tcopus B 3asaun: Yucduoc mocoduce / [loa. pea. H.B.
Kopoeua u H.B. Kymcwoeea, OH. [onuapyk, B.K. Kawubimanosa,
H31aTCALCTBO: «Jlanb», Toa; 2017, Mzaauue 2-¢ w3, crep. 492 ¢
HOKIaabl, MPCICHTALMH MCTOOHUCCKHE  PCROMCHIALHH K  OPraHd3auud  ayIHTOPHOH W
BHCAYIMTOPHOH  (CAMOCTOATCIbHONH) padoThl CTYJACHTOB. MCTOIHYCCKHC
vkazanua / coct. T.I1. Croposxenko, T.b. [lounHork. A.B. becnanos. H.B. Jloza
— Kpacroaap: KvBancknii roc. yu-t, 2018. 89¢

ud

YueQHO-MeToAHYeCKHe MaTepPHAlbl 1 CAaMOCTOATENLHOH padoTnl obyvalowmnxcs W3
YUCTa MHBAUAOB M /UL C OTPAHHUYEHHBIMH BO3MOKHOCTAMH 310poBhs (OB3) npenocTapnsoTes
B (popMax, aflanTUPOBAHHBIX K OTPAHUYEHUAM HX 3MI0OPOBbS U BOCTIPUATHS MH(OPMALIMU:

Jnst mun ¢ HapYIICHUSAMHE 3PEHUA

— B [ICUATHOH HOPME YBEIHUCHHBIM IPHPTOM,

— B (hopmMe WIEKTPOHHOIO JOKYMEHTA,

- B popme ayaunodaiina,

— B ne4atHoil opMe Ha a3bike bpaiins.

JIns Ui ¢ HapylIeHUAME CTyXa.

— B nevarnoi popme,

— B (hopMe NIEKTPOHHOIO TOKYMEHTA.

JIna nui ¢ HapylIeHUsAMH ONOPHO-ABUraTeNbHOTO ANnapara;

— B neyaTHoil gopme,

— B (hOpME 3NICKTPOHHOT O JOKYMECHTA,

— B opmMe ayanodaitna.

Hanuvlii nepevens MoxeT ObITb KOHKPETU3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
00y4aroLWHXCA.

3. OdpasoBaTenbHbIe TE€XHOJOTHH, NIPHMeHseMble NMPH OCBOGHNH AUCHHILIHHBI
(Moayaa)

B coorsercrsun ¢ tpebosanusmu PrOC BO no HanpasieHuo MOArOTOBKH
Texunocdepnas 0e30NacHOCTL peanu3auus KOMIETEHTHOCTHOIO MOAX0NA IpelycMaTpHBaeT
LIHPOKOE HCNOMB30BAHHE B YUeOHOM MPOLIECCe AKTUBHBIX W MHTEPAKTUBHBIX (JOPM NPOREASHUS
3aHATHIT, THTepakTHBHOE 0OYUeHHE — NYTh K YNPARACHHI CHCTEMbI CAMOCTOATENBHON paloThl
CTYACHTOB. 1 eXHOJIOTHsI HHTEPaKTHBHOTO OOVUCHUS 3aK/I0YAeTCs B TOM, UYTO HA MPOTAKCHUH
BCEro yuedDHOro BPEMCHH MPOMCXOOUT OOMCH MHCHMAME, BBICHYIIHBAKTCA H ODCY:KIAIOTCA
Pa3HbIe TOYKH 3peHHs CTYAEeHTOB. MHTePaKTUBHbBIE METObI — 3TO CNOCOOL! LEJIeHANPABIEHHOTO
YCHIEHHOTO B3aMMOAEHCTBUA NpPEnojasaTeld M CTYLEHTOB MO CO3AAHWIO ONTHUMAJIbHBIX
YCAOBMIE npoLiecca 00yueHus,

Oprasusanua U3y4YeHUs MaTepHana Kypca OCYIUECTBISETCA Ha OCHOBE CHCTEMHO-
OEATCNBHOCTHOTO IMoAXoda H pPEKOMCHIALMI II03TAHOTO (HOpMHPOBAHMA YMCTBEHHBIX
neiicteuil. 1lpr OCBOCHHH IUCLMILIMHBI HCIONB3VIOTCS KAK TPAIHIHOHHBIC, TAK H HOBBIC
negaroruyeckue TexHosorun. Jlexuuy v naboparopuble 3aHATHS SBJIAIOTCA TPALHMLUHOHHBIMH



npH o0yvyeHHHM B By3ax MU crnocoOCTBYIOT (OPMHUPOBAHUIO Yy CTYAEHTOB Oa30BLIX 3HAHUH,
OCHOBHBIX MBIC/IUTEILHBIX OMEPalMii, PasBUTHIO JOPMKH, JIEKIIMH HOCST MOTHBALHOHHO-
no3HaBaTebHbIll xapakTep. JlaDopaTopHele 3aHATHA SBAAKTCA CAMOCTOATENbHBIMH H HMEKT
mpoOIeMHO-TIONCKOBEIH XapakTep. JlabopaTopHyio paboTy, BEIIONHACMYK CTYISHTOM, MOKHO
cunTaTh NpoOIeMHOH CHTyammeidl U e¢ pPeLICHHE IO3BOMCT pPeaM30BaTh TBOPUCCKVIO
AEATENLHOCTD, PA3BHTL KOMMYHHKATUBHYIO CNOCOOHOCTL KAXIOrO CTYAEHTA, HAYYHTL €ro
APTYMEHTHPOBAHHO BLIPAKATL CBOM MBICIH B NPUCYTCTBUM APYTHX, PA3BHBATL HABBLIKH
3KCMepUMeHTanbHOIE  paboTel. B kauyecTBe  CJOBECHO-HAMMSIAHOMO MeTona  oOyueHus
MCTIONB3YETCA JIEMOHCTPALMOHHBIH XHMHYECKHH 3KCMEPUMEHT, KOTOpPHIH MNpPOBOAMTCS NpH
MPOBCOCHUH  JTa0OPAaTOPHBIX  3aHATHH. HEeMOHCTPALMOHHEBIA 3KCICPHMEHT  IIO3BOJIACT
IIPENOAABATCIIG CHOPMUPOBATE HHTEPEC K IIPSAMETY ¥ CTYICHTOB, 00VIaeT MpHeMaM TCXHUKH
nabopaTopHOro AKcepUMenTa. JleMOHCTPauMOHHbIH IKCIIEPUMENHT - HCTOYHUEK NPHOOpeTaeMbIX
CTYAEHTOM 3HAHHH, HABLIKOB, YMEHHIT, CPEACTBO MPOBEPKH UCTHHHOCTH BLIABHIAEMBIX FHIOTES,
pelteHHs yueOHbIX U HCCIEA0BATENbCKHX Npodnem.

Jna nosblieHHs 3(Q@ekTUBHOCTH y4eDHOTO MpoLecca HCMOJBb3YIOTCA CJEAYIOLIHE
00pa30BaTeNbHBIC TCXHONOTHH: HH(POPMALMOHHO-PAa3BHBAOINNE TCXHOJIOTHH, HalpaBICHHBIC
Ha (OpMHPOBAHKME CHCTCMBl 3HAHHI, 3aNOMHHAHHC H CBOOOZHOE ONCPHPOBAHHE WML
Hcnonsayercs metoa npodneMHOro M3NOKEHUs MaTepuana, CAMOCTOATENbHOE H3ydeHHe
JIMTEPATYPLI, NPUMEHEHHE HOBLIX HMHOOPMALMOHHBIX TEXHOJIOrHH AN CaMOCTOATEILHOTO
MOMONHEHUs: 3HAHWI BKAKOYAs WCMOJNB30BaHHE TEXHUMECKUX M 3JIEKTPOHHBIX  CPEICTB
HHPOPMALIUH; AEATENbHOCTHLIE MPAKTHKO-OPHEHTHPOBAHHBIE TEXHOMOTHH, HANpaBJeHHbIE Ha
(OpMHPOBAHHE CHCTEMBI TPOQCCCHOHANBHBIX — NPAKTHYCCKUX VMCHHI MPH IPOBEICHHH
SKCTIEPUMCHTAJBHEIX HCCICAOBAHNI, O0SCIICUHBAIOLINX BO3MOKHOCTE KAUCCTBEHHO BHITIOJIHSATE
npodeCCHOHATBLHYIO AEATENLHOCTD, PA3BHBAIOLLHE NPODIEMHO-OPHEHTHPOBAHHBIE TEXHOIOIHH,
Hanpasnennble Ha GOPMHpPOBaHME M PazBHUTHE NPOOIEMHOrO MBILUIEHHSA, MBICIHTENLHOM
AKTMBHOCTH, CMOCOOHOCTH BUAETh W (OPMYJHPORATh MPOOAEMBI, BbIOUPATh CMOCOOBI M
CpencTBa  ANA  MX  DPEUIEHHA; TEXHOJOTMHM  JMYHOCTHO-OPHEHTHPOBAHHOTO  OOYUYEHMS,
MIO3BOJBIIOIINE CO3aBaTh HHAVBHUAYalbHEIE 00Pa30BaTEIbHEIC TEXHOIOTHH, 00CCICIHBAIOLINC
y4eT PasNIMYHLIX cnocoOHOCTel 00yHaloWwHrX, co3gane HeOOXOIUMBIX YCIOBHH Ul PA3BHTHS
UX UHAHBUAYANbHbLIX OCODEHHOCTEN.

JIns MHBAAMAOB M JIMIl ¢ OFPaHUYMEHHBIMU BO3MOMKHOCTSIMH 3/10POBbS MOTYT ObITh
HCTIONB30BAHEI 00pa3oBaTeNbHBIC TCXHOJIOTHH, HO3BOJITEOIIHC HOJTHOCTBIO
HHIABUAYANH3HPOBATE COACP/KAHHC, MCTONBI H TCMIIBI VHCOHOH IESTENBHOCTH, BHOCHTH
BOBPEMs HEOOXOOHMbIE KOPPEKTHBBI KAk B IEATENbHOCTb CTYAEHTA-UHBAIMIOA, TAK U B
AeATENLHOCTD MPEnoaaBaTels.

4, OueHouHble CpelcTBA AJS TeKylero KOHTPOJH YCOEBAeMOCTH H
OPOMEMRYTOUYHOH ATTECTALHH

B coorsercreun ¢ [MonoxenneM 0 NpoBeaeHHH TEKYLWEro KOHTPOS YCIEBAEMOCTH U
npoMeskyTodnoit arrecraunn obyuarowuxest Kybl'V u ero dpuauanos, tekywuid KOHTPOJDb
YCMEBAEMOCTH CTY/IEHTOR MPOBOAUTCA B LENAX COBEPLIEHCTROBAHHS U HEMPEPbIBHOTO KOHTPONS
KauecTBa 00PA30BATENBHOTO MPOLIECCd, MPOBEPKE YCBOSHUA YHeDHOr0 MaTeprana, aKTHBU3aI MK
CaMOCTOATCILHOMN padoTHI cTyAeHTOB. Texymuil KOHTPOIL 3HAHUH CTYIEHTOB OCYIICCTRIIACTCA
MOCTOSHHO B TCUEHUM y4eOHOro roja. BHABI TEKYyINEro KOHTPOJST YCTHBEIH (IMHMCHMCHHEBIN)
onpoc Ha Jiekuusx, sawuta sadoparopubix padoT, noarotoBka AoKnanos M pedeparos,
MPOBEPKA BLINOJIHEHHS! THCLMEHHBIX TOMALIHHX 3a4aHHi (pacHeTHbIX 3a1aHui), TECTHPOBAHHE,
MpoBepka 3HAHUM NO pe3yNbTaTaM CAMOCTOATENbHOH PaloThl CTYIEHTOR, OllEHKA aKTHBHOCTH
CTY/IEHTA Ha 3aHSATHH,

OCHOBHBIM BHAOM TEKYILEIO KOHTPOJS 3HAHHI CTYICHTOB OYHOH (OpMEI OOYHCHHS
SIBJSICTCSL BHYTPHCCMECTPOBAsl aTTECTAlls, KOTOpas MOPOBOAUTCA OZMH Pa3 B CEMECTP B
00dA3aTeIbHOM NOPSIZKEe HA BCEX Kypeax B COOTBETCTBMM C rpadukoM yuedHOro npouecca



OaHHOro ceMecTpa W 3apepuacTCca He no3aHee 4HeM 3a MecAl OO0 Havdana l'[pOMe}KyTOLIHOi:I
ATTCCTALUH.
Hpome}KyTquaH atrecralus nNpoBOANTCA MO JaHHON JUCLUMIIIMHE B BUJE 3K3aMeEHA.

OHGHO‘IHBIG CpeOcTBa MPCIHASHAYCHBI A KOHTPOJIXI H OCLHCHKH o6pa3013aTeanbe

OOCTIKCHUH 00VIarOIITHXCA,

HBO{)E’CU[H‘!QC’KO?? XUMUUY .
OueHO'-IHbIe CpeacTBa BKINFOYAET KOHTPOJIBHEBEIC MATEPUANLI AJIA TIPOBEACHHA TEKYILIETO
KOHTPOJIA B (bopMe KOHTPOJIBHEIX BOMPOCOB K pa3aciaM AUCHUHUTUIMHBL, PACHETHBIX 3a1aC,
TECTOB, TCM pe(bepaTOB H npome;a-:y"roqﬂoﬁ ATTCCTALUHH B q)opMe BOMPOCOB K 34144 K 2K3aMCHY.

OCBOMBIIHX IHporpaMmy yueOHOH IHCHUIUIHHBI

«(Cenosst

CTPYKTYpPA OLEHOYHBIX CPEACTB /151 TEKYILEeH H NPOMEXKYTOUMHOH ATTEeCTALHH

Kon 1 HAHMCHOBAHHC

HauMCHORAHKC QLUCHOUYHOID CpcACTBA

AHMHAHCCKUMHE PCAKTHUBAMH

Ne PCayabTaThi 00VUCHUSE IpoMcxy TOUHAS
HHAUKATOPA . J—
n/n y (B COOTBCTCTBHU C 11, 1.4) Texyomii KOHTPOTE ATTCCTALLHS
(B coorBeTeTBUH ¢ 0, 1.4)
HITK-1.1. HCIIOJIB3YCT | 3HACT OCHOBHBLIC 3aKOHbl | TCEYWMHA YCTHBIA ONpoc., Bormpocet
HAHMA HCOPrAHWYCCKOH | 00WCH — HCOPraHMMCCKOH | BBIUIOIHCHMC PACHCTHBIX IK3AMCHA
XHMHH AJ1 OIUCAHKA [ XHMHAH KW COBPCMCHHBIC QH,HHHHI‘:I H TCCTOB, 3AWATA
AHATIAZA TCOPCTHYUCCKOrG | TCOPHH crpocHus | 1adopaTopHsix paboT
H AKCNCPHMCHTAIBHOI0 | BCLUCCTBA
MOJCITHPOBAHHS VMeEeT ONHCHIBATE | TeKyIMHI YCTHBIL ONpOC. Bonpocs!
XHMHYCCKAX CHCTCM | CBOICTBA OCHOBHBIX | BBIIIOTHCHHE PACUETHEIX 3K3AMCHA
SBJICHWH W TPOLCCCOB. | KIIACCOB HEOPTAHHYECKHX | 3amaHHH H TeCTOB. JAINHTA
HCTIOJTB30BAHUA B | COGIHHCHHH.  OOBACHATE | pehepaTos, 3AMHTA
00y CHIK JROHOMEPHOCTH Ta0opaTopHBIX padoT
mpo)eCCHOHANBHOH OPOTEKAHAA XHMHYECKHX
1 | ZAeATENBHOCTH pcakumii,  HCMONL30BATH
OCHOBHLIC NHMHUCCKHC
3AKOHBL AT PCHICHHS
CTAHAAPTHLIN 3a.04aM,
AHATHIUPOBATE
Pe3¥IBTATHL JKCIICPHMEHT:
H JCTATH BEIBOIEI
BAAACCT HaBbikamMH | 3ammra JIP
o0pacHus c
TabOPaTOPHbIM
000pY 10BAHUCM H

TUnoBbIe KOHTPOIbHBIE 3AJAHHSA HJIH HHbIE MATEPHAJIbI, HE00X0ANMbIe 1151 OLIeHKH
3HAHHH, YMEHUH, HABBIKOB H (UJIH) ONBITA AeATEILHOCTH, XAPAKTEPHIYIOIHX 3TANBI
popmupoBaHus KOMIETEeHUHH B Npouecce 0CBOECHHS 00PAa30BATEIbLHON IPOrPAMMBI

l.
2.

3.

4ero 3aBHCUT 3apsd HoHa?

OueHO‘lele CPpeacTBa AJd TCKYIMECT 0 KOHTPOJIA

4.1.1 Bonpocsl A9 YCTHOT0 KOHTPOJIS

Pazgen 1. Beegenne. [Ipeamer u conep:ranne xXuMHH.
Haiite onpenenenuns NOHATHAM «aTomy». 3 yero oH cocrout, uMeer v OH 3apsa’?
Uro Takoe monexyna? Umeer nn ona 3apsan? Ilpuseaure npumepsl monekysl sewecte. U3
4ero OHHU COCTOAT?
Uto takoe noH? Umeer nu on 3apaa? Kakue eCTh THMBI HOHOR M KaK OHM Ha3blBAOTCA?
IlpuBennTe mpUMEpEI HOHOB paszHOro THma. Kak o0pa3yroTes T WiIK HHBIC THIE HOHOB? OT
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10.

11

18

19.
20,
21.
22.

23.

24,

26,

27.
28.

l_[pI/IBeIlI/ITe NpUMeEp XHUMHYECKOrg JJEeMEHTAa B COCTOAHMAX. aTOM, MOJEKYJIa, HOH.
TMoscHUTe, B 4YeM pa3HUIA MEKIY 3THMHU TpeMs COCTOSHHMAMH M KaKMMM CBOHCTBAMM
oOnajaer Ta UM MHAA YacTuHLa.

Yto Takoe kxommdecTBO BemnecTsa? Kak oHo oboszHawaercs, B ueM m3MmepseTca! CKOIbKO
JacTHI COACPKUT | Momb BemecTra? Kak 0003HAYACTCS YUCITO JACTHIL?

Yro rakoe monsipuas macca? Kak ona obosnauaercs, B uem usmepsiercs? Kax paccuurars
MOJTAPHYHO) MACCY BELLECTB?

Uto Takoe crexuoMeTpuueckue ko3t huiMeHTs? JI1a 4ero ux paccTaBAsiOT B ypaBHEHUSAX
xuMuueckux peaxtnii? Kakossl npaeuna paccranoBku kospduunentos? Uro nokaseipaer
CTeXHOMETPHIeCKHH KO3 HITHEHT B YPaBHCHHH PCAKIIHH?

ChopmynupyiiTe 3akoH Aporanpo. UTo Takoe HOPMAaNbHBIC YCJIOBHS? YUTO TaKOC MOJSIPHEIH
odvem raza? Kax on obo3nauaercs, B 4yem usmepsiercss 1 yemy on pasen? Kaxoii obvem
3aHUMAeT a3 KOJWYecTBOM | MOIb NPU H.Y.?

Kak paccunThiBaeTcs 00beM rasa MpH YCIOBHSX, OTIHUHBIX OT HOpManbHbix? TTpuReauTe
ypaBHeHue MeHeneera- Knaneiipona, nosiCHUTE Kakue BETMUYMHBI TaM HCMOJb3YIOTCA.
Yto Takoe MPOCTBIC U CIOJKHBIE BemecTsa? lIpuBennTe HX KIaccU(HKALIHIO.

. Uto Takoe 3kBUBaANCHT? YUTO Takoe (pakTOp 3KBUBAJICHTHOCTH H KaK OH o003HaudaeTcs? Kak

€ro MOKHO paccuuTarh? 18 KakuX 3]1€MEHTOB OH SBIAETCH NMOCTOSHHBIM M MoveMy?
[Tpusenwre npumepsl.

.Kak paccuntaTh 3KBHUBAJIEHTHYK) MacCy NPOCTBIX N CHAOKHbIX BewlecTR? Ilpusenute

(I)O[)M}/J'lhl1 NOACHUTE KakKue BEAWYHHBI B HHMX HCOOAOL3YHOTCA, Kak o0Do3Hauaetca
SKBHBAJICHTHaA Macca, B YICM I/ISMepHeTCFI?

. Uto Tako¢ 3KBUBANCHTHEIH 00BeM raza? Kak ero mosxHO paccuntath? Ilpueeaure gopmyny,

MOACHUTE KAKHME BEJIMYHHBI TAM HCIOJB3YIOTCA.

. Chopmynupyite 3aKOH SKBHBAIEHTOB, [PHBEAMTE €r0 MAaTEMaTH4eCKOe BbIPaXKeHHe.

IIpuseauTe npumMep NpUMEHEHHA 3TOMO 3aKOHA.

.Uto Takoe cTeneHb okuchaeHusa? Kak ONpeACIHTE MAKCHMAJIbHYHO CTCMNEHL OKHCICHUA

snemerTa’? Kak OHa CBI3aHA ¢ BAJICHTHOCTRI)?

. Kakune snementol npossigioT NOCTOAHHYIO CTeneHb okuciaenus? Yemy pasna crenenb

OKHNCNCHHUA 3JICMCHTOB B NMPOCTHIX BeLLleCTBaX?

.HpHBEﬂHTe KJ'[aCCl/I(bLiKaL[l/I}O BelllecTR, Kakue OCHOBHbIE KIacchl HEOPraHHYCCKUX

COCIUHCHNA BHI 3HacTE?

. Ilpusenute kiaccudukannio okcunos. Kak odpasyiores Hassanns okcnacos? Kak Hamucathb

dopmyny BbiCLIEro OKcHaa 3aeMeHTa’

[Mpuseaure knaccndukaumno kucior. Kax odpasyiores nazsanns kucaor?

IMpuseauTte knaccudrkauu ocHoBaHUWil, Kak o0pasyroTcs HazRaHWUA OCHOBAH W17
IMpureauTe knaccudurauuio coneil. Kax odpasytores Hassanus coneit?

C 4eM pearupyrT KHCIOTHBIC OKCHABL? IIpHBEAUTE MpHUMEp FeHETHUCCKOM CBA3H «3NEMEHT
- KHCJIOTHBIH OKCHJ - KHCIIOTHBIH OCTAaTOK - KHCTIOTaY.

C uem pearnpyioT ocHoBHble OkcHAbl? IlpuBenuTe npuMepsl peakuunii, NOKA3BIBAIOLIHX
OCHOBHbIE cBOjicTBa. [1pHBEenUTE NPUMEP reHETUHECKOH CBA3N «3JIEMEHT - OCHOBHOH OKCHI
- OCHOBAHHER.

Yro Takoe amdorepHocTh? JINa KakMX 3JE€MEHTOB XapakTepHbl ampoTepHble crolicTBa?
IlpuBennTe NPUMEPEL

. C ueMm pearupyroT aMpoTepHbie okcHanl? [IpHBEAUTE MPUMEPEI PEaKLHH, JOKA3BIBAIOIINX

amdorepnsie ceoicrsa. [IpysBennre npumep reHeTHHEcKOl CBA3K «deMenT - aMPoTepHbIi
oKcHI - aM(POTEPHOE OCHOBAHHEY.

Kax H3MeHATCS KUCNOTHO-OCHOBHbBIE CBOICTBA ANA S- M P-31€MEHTOB B MEPHOAAX CleBa
Hanparo? Kak 3T0 CBA3ZAHO ¢ METATMYECKUMH M HEMeTalnM4eckuMK crolictBamu? OT vero
3aBHCAT KHCIOTHO-OCHOBHEIC CBOIHCTBA COCIHHCHUH d-21eMeHTOB?

IlpuBennTe XMMHYECKHE CBONCTBA KHUCTIOT.

[TpuBeanTe xuMuueckue CBONCTBA OCHOBAHHIA.



29. IMpusennre npumeps! amdoreprbix ocHosanui. C 4eM OHH MOTYT PearnpoBaTh?
30. TlpurenHTe XMMUYECKHE CBOHCTRA CONEN,

l.

2.

)

Pazgea 2. Ctpoenme atoma. llepmoanveckuil 3aKOH H HMEePHOTHYECKAA CHCTEMa
xuMH4ecKHX 21emenToB .M. Menaeneesa. Xumnueckasi CBA3b.
Ha yem ocHOBaHa COBpEMEHHAA MOZICTb CTpoeHUA aToMa? Kak paccMaTpiBacTCs 3IEKTPOH U
ero IBUKEHHE B ITON MO,E[CHI/]?
Uro rakoe aextpoHHoe obnaxo? [Mpuseanre rpaduueckn npumep 3nexTpoHHOrO obuiaka
aToMa Bojopoaa. Kak u3MeHseTca MNOTHOCTL 3MEKTPOHHOTO obJaka Mo Mepe yAaleHHs OT
sapa u novemy? MMeeT nu 371eKTPOHHOE 0DMAKO rpaHHLb?

.Uto Takoe aroMHas opdutant (AO)? [louemy AO MoryT uMeTh pasHeie pasmeprl? Kak ato

BJIUSIET Ha CBOiicTBa aToMa? Kax 0003Hauar0TCs rpadpiueck aTOMHBIC OpOUTaIH, SIEKTPOHEI
na opburansx?

Ilepeuncnure kBaHTOBBIE uncna. [dns dero onu ucnogabsytorca? IlodeMy Henb3s onucarthb

3ME€KTPOH ¢ MOMOIBK MOHATHH KnaccH4ueckoi guzuku (Macca, KoopaAMHATa, MMIYILC U T.A.)7

.Kak o0o3Hauaercs rnaBHoe kBaHTOBoe uucio? Kakue 3HaueHus MPUHUMACT TJIABHOEC

KBaHTOBOC YHCNI0? 3a YTO OHO OTBeuaeT? YUTo TaKOe IHSPTETHUCCKUH YPOBCHE (3JICKTPOHHEIH
cioin)?

. DAEKTPOHBI KAKOIO DHEPreTHHECKOIO YPOBHS UMEIOT HAWMEHBLLYIO DHEPIrUio? DIEKTPOHDI

KaKoro 3HEPreTH4eckoro yposHa Haxoastes nandonee 6au3ko K sapy v nouemy? Kak csazan
pasMep aTOMHOI OpOMTANU U FMABHOE KBAHTOBOE YHCI0?

.Kak obo3navaeTtca nodouHoe KBaHTOBOE YMCI07 3a 4TO OHO oTBevaeT?! Kakue 3HaueHus oHO

npunuMaet? Kakoii dopMe opOuTanu OHH COOTBETCTBYIOT? UTO Takoe 3IHEPreTHUECKUI
HMOIYPOBCHE?

8. Kak npoucxoonT pacuenyienue sHepreTuueckux yposHed Ha noaypoeHH? Ckonsko AO u

DNEKTPOHOB MOXET BKIIIOYATE NOAYPOBEHL TOIO UK HHOIO THna?

9. Kak 0003HauaeTca MarHuTHOe KBaHToROe uucno? 3a 4to oHo oTeeuaer? Kakue 3HaYeHUs OHO

10.

T

12.

13.
14,

npuHKUMaeT ans opbuTaneii pazHoro Tuna?

Yro Takoe cnuH? Kak 0003HauaeTcsl CIHMHOBOE KBaHTOBOE 4HCiI0?7 Kakue 3HaueHHUA OHO
npuHuMaet? Hto Takoe napansiensHele H aHTHIAPAIIENbHbIE CITHHBI?

Copmyaupyiite mpunuun IMaynn. CKoONbKQ 37€KTPOHOB MOTYT HAXOAUTLCA HAa OAHOI
aToMHOI1 opduTanu? Kakoebl UX CUHBI?

Chopmynupyiite npasmwio Kneuxosckoro. OOBACHHTE ¢ €r0 MOMOIIBID, NOYEMYy IIPH
3aII0JHEHHH SHCPICTHMCCKIX YPOBHEH 3JCKTpPOHAMH CHA4ala 3aloJHICTCA YPOBEHB 08, a
OTOM yiKe ypoBeHb Sd.

Chopmynupyiite npasuio [N'ynapa.

KakoB mnopssok 3anofiHeHHs 3HEpreTHYeCKHX ypoBHeii M moayposHeii? Uto Takoe
3MEKTPOHHAA KoHpurypaims atoMa (anexktpoHHas Gopmyna)? Kak ona sanuchisaetca? Kakue
37eKTPOHHEIC KOHPUIypaLNH SIBJISIOTCA YCTOHUNBBIMUI?

5. ChopMymupyiiTe MCPHOMHICCKHI 3aKOH.
. Kakyto crpykrypy umeer tadinua Menueneesa? Y kaxure, Kak OnpeneinTs NepHod, rpyrmny,

noArpymnIy.

. C TOUKH 3peHust 3MeKTPOHHON KOH(QUTYpallii aToMa, YTO MOKA3LIBAET HOMED 3/EeMEHTa B

NepHOAMYECKOI CUCTEME, HOMEP IPYMMbI, HOMEp nepHoaa’

.Ha kaxue cemelicTBa pasmemAOTCs 31CMEHTHI B Tabmuue Menaeneesa? Yem sTO

odycnoeneHo? KakuMu CBOMCTBAMU OHM 001amar0T (METALIMUCCKIUC, HeMeTalmndeckie)? K
KAKHM CEMeHCTBAM OTHOCHTCH JIeMeHTbl IIABHbLIX H ]'lOﬁO'-leIX ]_lOIleyl'[l'[? Kak namensrorcs
MeTaJJIMYeCKHe W HeEMeTaJUIHYeckHe CBOICTBA 10 nepno;laM H rpynnaM‘?

. Uem onpeacnacTcs BaJCHTHOCTE XHMHUYECKOro 3JEMEHTA B TdBHBIX H NOOOUHBIX

nonrpynnax? KaKue SNEKTPCHBl ABMAKTCA BAJICHTHBIMM W MOTYT [MPHHMMATh YH4CTHUC B
00pa3oBaHUN XUMHYCCKOH CBA3H?
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Uto rtakoe aneprus nonuzaunu? Kak ona nameunsercs no nepuogam u rpynnam? Odpsachure
nouemy. ITpuenure npumepsbl, Kak 3T0 BAMSAET Ha XxUMH4YeckHe CBOMCTBA sneMeHTOB? Y
KAKHX 3ME€MEHTOB HU3KHE 3HEPrHH MOHH3ALHH U noyemy?

Yto TaKoe CpoACTBO K 3ICKTpoHy? Kak OHO U3MeHseTCs Mo niepuogaM U rpynnaM? OQOBsIcHUTe
noveMy. Kak OHO BIHACT HA XMMHUYICCKHE CBOHCTBA 2JIEMCHTOB? Y KAKHX 3JICMCHTOB BHICOKOE
CPOACTBO K 3JIEKTPOHY U nouemy’

Kak u3menstoTcs pazudychbl aTOMOB M HOHOB [0 nepuonaM u rpynnam? Kak 310 Bnuser Ha
XHMHUYECKHE CBOICTBA 3N1eMeHTOB? ¥ KakHX 3TEMEHTOR caMble DONbIIHE PAAUYChI U NoYemy?

Hro Takoe anekTpooTpuuatensHocTs? Kak oHa n3meHsieTca no nepuosaM u rpynnam? Kax
BIMSET HA XMMHYCCKHE CBOHCTBA 3yieMeHTOB? [lpusennTe mpuMepbl. Y KakUX 3IEMEHTOB
camMasl BEICOKas 3JICKTPOOTPHLATC/IBHOCTE?

Uto Taxoe OKHCIHTeNbHbIe, BOCCTAHOBMTEeNbHble cBOHCTBA? Kak OHM H3MeHAIOTCA noO
nepuonam u rpynnaM? Kax 310 ¢BA3aHO € 31eKTPOHHbIM cTpoeHreM atoMa? Kakue BewiecTsa
ABIAKTCA BOCCTAHOBUTEIAMMU, & KaKHE OKHCAUTENAMHU U noyeMy?

Hem onpenensatoTces XUMUYECKHe W (pH3HUECKHe CROHCTRa BerlecTRa’?

Yto Takoe xuMuueckas cBA3b? Kakyo npupony, coriacHO COBPEMEHHBIM IIPEICTABICHUISM,
HUMEeeT XUMHUeCKas CBs3b? Kak M3MEHATCS SHCPIHA CHCTEMBI IIPH 00pa30BaHHH XMMHYECKOH
CBSI3H W KAKHE CHIIbI ee 00yCIaBIuBaioT?

HaiiTe onpeneneHus XapakTepUCTHKAM XUMHYECKOH CBA3HM. NJIMHA CBA3M, BAJIEHTHBIA yro,
3Heprus cBa3u. B kakux eauHHLAax OHH u3MepatoTes? Kax 3aBUCHT 3Heprus CBA3M OT ee
anunbl? Kakas ceazb seaserca Haubonee mpouHoi?

. IlepeunicinuTe OCHOBHBIC BUABI XHUMHUCCKOH CBSI3H.

. JafiTe onpeneneHue KOBaJIGHTHOH CBA3H. 3a CUCT Uero oHa odpasyercs?

0. Uem obycIioBIieHB! HAMPABJIEHHOCTD H HACHILLAEMOCTb KOBANIGHTHO# CBA3U?

. Kak obpasyercs xopajentnas cBsizb no odmenuomy mexannsmy? Kaxue dnekrpoHbl MOTyT
NPHHUMATh Y4acTHe B 00pa30BaHNU CBA3K?

. TTouemy xuMuueckas cBA3b MOkeT 00naaaTh NonspHOcTHIO? Uem o0ycIoBNeHa MONSPHOCTh
ceszu? Llpueenute mpuMep NOISIPHON MOICKYIIBL, HOACHHUTE, UTO TAKOE 3(pPeKTHBHELH 3aps,
IEKTPUHECKHIT MOMEHT AMIIOJISA.

. HTo Takoe KOBANEHTHAst NOASPHAA M KOBAJIEHTHAs HemonApHas cBA3b? [IpuBeanTe npumepsl
BEIIECTB C ’TUMU THMAMH CBS3H,

. Kak o0pasyercs KOBaJCHTHAA CBSA3b N0 TOHOPHO-aKIEIITOPHOMY MCXaHH3MY?

. JafiTe ompenencHue THIAM CBS3H 10 MEPEKPBIBAHHID opOuTaneil: ¢- u m-cBsa3aMm. Kakumn

THNaMu opouTaneii onu obpasytores? CpaBHUTE NPOUYHOCTEL G - U T -CBSA3M.

. Uro Ttakoe kparnocrb ceazu? Tlpusenure npumep oOpazopaHust OAMHAPHOM, ABOHHOM,

TpoiHOMN cBA3M. KakuMU THIAMU CBSI3H O NEPEKPBIBAHMIO OpOUTaneii o0pa3oBaHa 0 MHapHas,

AROIHAs, TpoiiHast ¢Ba3b? CpaRHUTE MPOUYHOCTH ITHX CBA3EIl,

. Uro Taxoe rudpumusamms’? Kakoe ee wMexammsm? Kak mpowucxomnt sp-, sp2, sp3 -

ruOpuansannsa? Kakyrd reOMETpHE) HMEKOT MOJEKYJIbl ¢ TAKHM THIIOM THOpHMAH3ALHUH Y

ueHTpaisHOro aroma? [pusegure npumepsl.

. Pacckaxxure o crpoennn Tepabix Ten. Uro w3 cebsa npencrabiser KpHCTAIMYECKas

pewerxa? Tlpueeaute npumep. UTO XapakTepH3YeT HEPrust KPUCTANIHYECKON pelierku?

TMepeurcauTe TN KPUCTANIHYECKHX PELIETOK,

39 UYto u3 ceds mpencTaBisgeT MOJCKYISIPHAA KPHUCTALNMHueckas perunerka’? Kakue wacTHLIBI

HaxoIuTcA B y3nax pemetkyu? Kakxoil Tum ceasu Mexay y3namu peueTku? Kakosa 3Heprus
Takol Kkpucramnyeckoi pewerkn? Kakue sewecrsa Moryr obpa3oBbiBaTh MOJIEKYJISPHbBIE
kpucramiueckue pewerku? [lpusenvre npumepsl.

40. Uto u3 ceds npeacTaBaseT aTOMHas KpucTannnyeckas pewerka’ Kakue uacTvibl HaxoauTes

B y3nax pewerku? Kakoit Tin ceasu mexay yznamu pemetkn? KakoBa 3Heprus Takoii
Kpuctammuueckoil pemerkn? Kaxue pemectsa MOryT oOpa3oBBIBATH MOJCKYILIPHBIC
KpHCTAJLTHUCCKHC peieTKy? [lpusenuTe npuMepsl.



41. Kakos mexanusm obpazosanus nonnoit cesazn? Uem xapakrepusyercs nonnocts cazn? Uem
OTJIHYAETCA KOBAJEHTHasA MOMspHas CBA3b OT HOHHO? TToueMy HOHHAA CRA3L He odnmajaeT
HAMpPaBJE€HHOCTBIO M HACKILIAEMOCTBHY?

42. Yto 13 ceds mpeacTasisieT HOHHAs KpUCTATHIeCKas pemerka? Kakie yacTHIBEI HAXOAUTCA
B y3jmax pewerku? Kaxofl THI CBs3H Mexny ysnamu perneTku? Kakowa sHeprust Takoi
Kpuctaninueckod  pewerku? Kakue Bewecrsa MOryT  0Opa3OBbIBATL  HOHHBIE
kpucramiueckue pewerku? [lpusenvre npumepsl.

43, Yto M3 ceds mMpencTaBaseT MeTalIHyeckas kpuctainvueckas peuierka? Kakue yacTuibl
HAaxoauTCa B y3nax pewerku? HeM oDycnoBieHbl CBA3M MexY y3namu pewetku? [Touemy B
KPHCTAJTMUCCKOH pelIeTKe METallla AMIEKTPOHBI AeI0KaI30BaHbl? KKakoBa SHEPrUs TaKoil
KpHcTalmmuueckoil pemerku? Kakue BelecTea MOryT 00pa3OBBIBATDH METAJIHMUCCKHC
kpucramiueckue pewerku? [lpusenvre npumepsl.

44. CpaBHuTE  NPOYHOCTb,  TeMIEPaTypbl  TNABJEHUH,  MEXaHWYeCKHE  CBOICTBA,
3NEKTPONPOBOAHOCTb, TEMJIONPOBOIHOCTb, NETYYECTh Pa3HbBIX THUMOB KPHCTAMIHYECKHX
peuterok. OOBACHHTE, MOYEMY OHU ODNAAAKT TEMH WM HHBIMK CROICTBAMU?

Pazgen 3. BewecrBo B pa3iHYHBIX (PA30BbIX COCTOSIHHAX.

Kakoe B3anmoaeiicTeie MexXay 4acTHLUAMH HA3bIBAETCA MEXMOIEKYIAPHBIM?

UTto HasbIBaeTCs AUNOJBHEIM MOMEHTOM? B Kakux enMHULAX OH n3Mepsiercs?

Kakue BUbI MEXMONEKYAPHOTO B3aMMOeiCTBIS Bl 3HaeTe? B uem ux cymHocTs?

TTouemy BoOaoOpoaHas ceAzb ABAsercs crneuudrueckuM r3aumoneiicterem? TMouemy onHa

BO3HHUKACT?

5. Kakne THIB KpHCTAJUIMYECKUX peLICTOK Bbl 3Haere? OxapakTepusyiite npHpony
XUMHYECKOH CBA3M B KAXKIOH U3 HHX.

6. Haiire onpenenenue GazoBoMy npespawernio win hazosomMy nepexoany. B dem saxmouaercs
paznuune (pasoBbix nepexonoB neproro M BTOporo poaa’? IMpusenute npumepb! (azoBbix
nepexoaoB 00OHX POJIOB.

7. IlepeuncnuTe OCHOBHBIC THIBI TBEPABIX TeI. M3 KaKUX 9acTHI U 3a CUET KAKHX XHMHYCCKHX
cBszell 0o0pasyroTcs TBEpAble Tena paznuudbix THNOB? [ouemy BewecTBa, HECMOTPs HA
noo0ue MX CTPYKTYP, HampuUMep CTPYKTYp THMA anMasa, CYIIeCTBEHHO pa3znuyaroTCs Mo
cBoiicTeaM? Ha OCHOBe Kakux nNpHHUMMOB (OPMUPYIOTCA CTPYKTYphl cniaror? Kakue
cBOIICTBA M MOYEMY XapaKTEPHBI AJIS KayKIOro THIA TBEPIBIX TCN?

8. B ueM cMBICH MOHATHSA «PHEPrus pemetkiy»? 1loueMy 3Heprus pemeTKH A XIOpHaa HaTpUA
Bonble, Yem 11 XJIopuaa kaiaus?

9. Uem MOWHO OOBSCHHTL IEKTPUYECKYID MPOBOAUMOCTL H TEIUIONPOBOAHOCTE TBEPIBIX
MeTannos?

10. O0baAcHMTE, NOUEMY anMas ABAAETCS ANIEKTPHKOM, d KPEMHHI — NOAyNpoOBOAHUKOM?

11. Kakue 5JIEKTPONMTHI OTHOCATCA K TBEPABIM 3eKTpoinTaMm? Kakol THI MpoBOIMMOCTH
SIBJIICTCA OCHOBHBIM B TBEPIBIX 3/ICKTponauTax? Kak MOJKHO OXapakTepH3OBaTh BEIHUHHY
MPOBOOHMMOCTH TBEPALIX 3nekTponuToB? Ha kakue aBa OCHOBHBIX Kllacca NOAPAa3fensioTcs
TBEPABIE SNIEKTPOIUTHI?

12, Yem 3aMeuaTenbHbl xkuaxue kpucTamisl? Kakue ux pasHOBMAHOCTH M3BecTHbl? Kakune
O0COOEHHOCTH CTPOEHUS MONEKYN TMPOABAAOTCH Y REUIECTB, KOTOpPbIE O0pazylT KUAKUE
kpucrauiel? OOBIACHHTE, YTO ZJAaéT OCHOBAHHME pAaccMaTpUBaTh SKHUIKHE KPHCTAUIBI Kak
NICPEXOAHOC COCTOSHUE MEXKIY TBEPABIMI KPHCTAJIAMH H JKHAKOCTAMU?

b2 DD
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Paznen 4. Tepwvoxumusi, DJeMEHTbI XHMHUMECKOH TEPMOAHHAMHKH., XHMHYECKOE
pPABHOBEcCHE.

. YUto n3yyaeT xuMuveckas TepMoaAMHaMHuka?

. HalTe OMpeacaCHIC MOHATHRY «XHMUUCCKAST CHCTCMA: .

. IlepeuncanTe TUNBE XUMHUCCKHX CHCTCM, JalTe UX XapakTepucTHKy. lIpuBeaure npuMephL.

W ) =
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. Kakne napamerpbsl BJIMSIOT Ha TEPMOIUHAMHYECKOE COCTOsiHHME cucreMbl? Yro Takoe

CTaHapTHbIE YCIOBUSA?
Hem xapakTepH3yeTcs TEPMOIMHAMUYECKOE PABHOBECHE CHCTEMBI?

. Kakn¢ tumbl TCPMOOHHAMKPYCCKHX MIPOLUCCCOB MOT'YT MPOTCKATE B XHMHYCCKHX cHucreMax?

JalTe UX XapaKTepHUCTHKY.

. Chopmynmpyiite | 3ak0H TEPMOIUMHAMMKM, 3aNULIUTE €0 MATEMATHYECKOE BbIPAKEHHE.

Haiite orpeaeneHne NOHATHAM «TeILIOTa», «padoray, «BHYTPEHHSS SHEPTHs».

. Maiite ompeneneHue sHTanbnuu. Kak ee MoxkHO paccuuTtaTh?. Kak oHa o0o3HauaeTcs, B uem

n3mepsercs?

Uto Takoe Terooil 3ddekt peakunn? Kak on obo3HaUaeTCs, B 4eM H3MEPSCTCs, YeMy OH
paBeH MpH OCTOSTHHOM naBJicHUH? JlaliTe onpenecHne 9K30- H 3HAOTSPMHIISCKOM peakLi.
UTo MOKHO CKA3aTh O TeroBom dddexre odPaTuMOro XuMHIecKkoro npouecca’?

Uro wusyuaer tepmoxumua? UYUrto Takoe TepMoxumuueckoe ypasHeHune? [lepeuncnure
OCOOEHHOCTH 3aNUCH TEPMOXHUMHYECKHX YPaBHEHMIT,

. Uto Takoe CTaHA4APTHAA SHTAIBNNA 06pasosa1—ms seulectsa? Kak oHa O603Hal1aeTCH, B UM

M3MepPACTCS H KaKHe 3HAUCHUS MOKET IPUHUMATh?

Cdopmynupyiite 3akoH ['ecca. 110sICHHTE CMBICA 3TOTO 3aKOHA Ha IPHMEPEe XUMHYCCKOM
peakLuy.

Chopmynupyiire cieacreus u3 3axona [ecca. [Tpusennre maremarnueckoe BobIpaykeHHE,
NOSCHHUTE, A3 PACHeTa KaKOH BeJIMUUHBI OHO MPHMEHSETCA.

Hro Takoe 3HTponus? B uem oHa u3MepsaeTcs, kak 00o3Hauaerca? Kak ce MoxHO paccuuTats?
Ot kaxux QakTOpPOB OHA 3aBUCHT?

YT0 TaKoe CTaHIApTHAs PHTPOINA BEIICCTBA, KaK OHAa 0003HAYACTCS, B UCM U3MepAeTCs?
Kak MOMWKHO pacc4HTaTs M3MEHEHHE JHTPOIHH B MPOLECCE XUMHYECKHX peakuuii?
Chopmynupyiire 2 3axon tepMmoauHamMuky. st Kakux cuctem oH npumenum? Moxer Ju
peakius NpoTekaTh ¢ yMeHbieHueM sHTponuu? Kakue aBa GakTopa SBRASHOTCS ABUKYIIEH
CHJIOIT CAMOMPOU3BONLHOMO NPOTEKAHHA PeakLun?

Kak paccunrtate 3nepruro ['ub6ca? Kak oHa obosHauaercs, B ueM m3mepsaercs? s dero
ucrnoub3yeres 51a BenuunHa? KakoBbl kpuTepri caMonpoH3BONILHOIO NIPOTEKAHNS PEAKLHH
B MPsIMOM U 0OpaTHOM HanpaeiaeHnn?

HaiiTe onpeneneHue XUMHYECKOrO paBHOBeCHA., UTO Takoe paBHOBECHAs KOHLEHTpaLus
semects? Kax oHa o0o3Havaercs?

Yro Takoe kOHCTaHTa paBHOBecHs? Kak oHa obosHawaercs? Hammmure marteMaTHUeCKOe
BbIPAYKEHHE U1 KOHCTAHTbI PABHOBECHS, NOSICHUTE, KAKHE BEJIHYHHBI TAM MCIIONb3YHOTCH?
KakoBbl paBuiia 3a11CH KOHCTAHTBI PABHOBECHS!, €C/IM B XHMUHYECKOH peakuuy Y4acTBYIOT
TBEpAbIC UNU ra3000pa3Hble BelecTsa?

Kakue ¢akTtopsl BIUSIOT Ha cMelleHHe XUMHYeckoro paBHoRecua? TTosicHUuTe, 4TO 03Ha4aeT
CMCLICHHE XMMUYICCKOTO PaBHOBECHS «BICBOY, «Brpaso»? llpuHunn Jle-Ilarense.

Pazaen 5. DaemMeHTBI XHMHUECKO KMHETHKH, KHHETHKA reTepOr¢HHbIX MPONECCOB.
Kataaus

1.
2.

Y10 M3yyaeT XUMHUYECKAsA KHHETHKA?

Hro Takoe paBHOBecHass KoHueHTpauusa? Kak oHna obOo3zHauaerca? Kak u3menserca
KOHIEHTPALIHS MCXOOHBIX PEarcHTOB H MPOAVKTOB IpH NpoTekaHuu peakunn? Ilpusemure
IIpUMEp.

. Haiite onpezpenenue CKOPOCTH XuMHYecKkoi peakunu. Kak ona oboszuavaerca? Kak ee moxno

paccuutars? UTo Takoe aneMeHTapHbIH akT peakuun?

UTto Takoe roMOreHHsle H reteporeHHele peakuun? TIpueeanTe npumepel,

Uto Takoe obOpaTHMbie U HeoOpaTuMble peakiiuu? TIpureauTe Npumepsl.

Ot xaxux $aKkTOPOB 3aBHCHT CKOPOCTh XHMHYECKOH peaknu?

Kak n3mMensaeTcs CKOpOCTb IPU H3MEHEHHH CTETICHH NHCIIEPCHOCTH, arperaTHOTO COCTOSHH,
BHELHEro 3HePreTHYecKoro sosaeiicraua’?
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. Kak 3aBHCHT CKOPOCTb XUMHYECKOH Peakuuy OT KOHUEHTPAUUii pearentos?
. Chopmynupyiite 3akoH AeHCTBYIOIMX MacC I8 CKOPOCTH XMMMYECKOH peakiMiu.

TIpuBenuTe ero MaTeMaTHUECKOE BhipaskeHHe, [ToACHUTe, KakHe BelTHYMHBI UCMONAL3YIOTCS B

3TOM BBIpAKCHHM. UTO Takoe KHMHETHUECKOE ypaBHCHHE peakiuuu’ Kakue ecTh mpasuia

zamuc 3[AM s peakuuii ¢ y4acTHEM TBEPIBIX H ra3000pa3HEIX BEUICCTR?

Uto Takoe koncranTa ckopocty peakunn? Kak ona obosnauaerca? Ot yero ona 3asucur?

Kak 3aBHCHT CKOPOCTb XMMHHECKOH peakunu ot teMneparypbl? OTBeT noscHUTe.

Chopmynupyiite npasuno Baut-T'odda, npHBeanTe ero MaTeMaTHYECKOE BEIpaKeHHeE.

HT0 nokasbiBaeT TeMnepaTypHblil koadpuumeHT ckopocTH peakiinn? Kak oH obo3HauaeTcs 1
YEMY MOYKET OBITH paBeH?

Uto Takoe SHeprus akTUBany peakiui? Kak oHa odozHauaercs, B ueM usMepsercs? Ot yero
oHa 3aBucHT? Kak cBsizaHbl CKOPOCTL PEAKUHMH U SHEPIrHs aKTHBAUWH?

IMpueeaure ypaBHenne Appenuyca. [loscHuTe, kakne BEJTHYHHBI B HEr0 BXOIAT H KaKYIO
3aBHCHMOCTB YCTAHABIUBAET 3TO YPAaBHEHMUE,

. Uto Takoe Ka'ramwa'rop? Kakor mexaHu3M neficTBuHA KaTamd?,aTopa?

Pazaen 6. PacrBopel. Peakuun B BOOHBIX pacTBopax
Uro Takoe pacTBOpP, PACTBOPEHHOE BEWECTBO, pacTreopuTens’ [lpuBegurte npumepsl
MMpuseanre kiaccuPrkaUHO pacTBOPOB.
KakoBb! cX0ACTBA/OTAMYUS PACTBOPOR ¢ MEXAHMUECKHMH CMECAMH H XUMHYECKUMH
Onumnte cnocoObl BbIPAXKEHHA KOHUEHTPALMM PacTBOPOB, MNpUBEaNUTE 0003HAYEHHA,
(hopMyIBI AT pacdeTa KOHLCHTPALWH, ¢OHHHULIBI H3MEPCHHS (MaccOBasl OO, MOJSIPHAS
IOJsI, MOJSIPHAs KOHLCHTPALMs, MOJBUIbHAsS KOHLICHTpalMsA, MONSpHAs KOHLICHTpPAINS
IKBHUBANEHTA, THTP).
Uro Takoe pacrsopumocts? Tlpusennre kinaccuukaumio BELIECTB MO HX PACTBOPHMOCTH.
Kak Banser nonaapHOCTE BellecTB Ha MX pacTeopumocTh? Kak BiMseT TemnepaTrypa Ha
PACTBOPHMOCTL BELIECTR?
Uto Takoe MEPECHILCHHEIN pacTBop? B KakMX VCAOBMSIX €ro MOJKHO MONy4YHTh? B Kakmx
cnyuasx  M30BITOK PACTBOPEHHOIO BELWECTBA HAYMHAET BbINANATE B OCALOK M3
nepechileHHOro pacTaopa?
Kakue npoueccel mpotexaror npu odpaszoBanun pacteopa? Kak u3Mensercs mpu 3Tom
sHeprusi cuctemel? Kakumm  dakTopamMu ompenensercs TEILIOBOH 3(QekT mporecca
pPacTBOpEHHUS?
UTto Takoe KOJUIMraTHBHBIE CBONCTBA PacTBOpPOB?
Uto Takoe ocmoc? [Mogcuure, npusenure npumep. Ha kakom GU3H4eCKOM SBJIEHHH OCHOBAH
ocMoc?
Uro Takoe ocmoTtHdeckoe AarieHne? TIpu KakMX YCIOBMSX ONpeaensieTcs OCMOTHYECKOe
naeicHHe? Kak ero Mo)KHO paccUMTaTh I PACTBOPOB HERNEKTPOIMTOB U PacTBOPOB
snektponuToB? llpueenute 3akoH Baur-I'odda. [Ang kakux CHCTEM OH CIpaBeIIHB?
Kak wn3meHsieTcs NaBJEeHHE HACBILIEHHONO Napa pacTBopa MO CPABHEHHIO C YHCTBIM
pacreopurenem? [puseanre 3akoH Payns 1 HEIIEKTPOIUTOB U 3JIEKTPOJIHTOB.

. Kak n3MmeHsoTca TEMNEPATYPA 3aMEP3aHNA PACTBOPA H TEMIOCPATYPd KUNEHUA paCTBOpPA NO

CPABHEHHI) C YMCTHIM pacTBopuTeneM? Kak MOKHO paccuuTaTh H3MEHEHHe TeMMepaTyphl
O HEINCKTPOJMTOB M 3NCKTpoiauToB? OT 4ero 3aBHCAT KPHOCKOMHYECKAas U
30y IMHOCKONIHYCCKAs IOCTOSHHBIE?

Uto Takoe MeKTposinThl, HeanexkTponuThl? Kakue BelecTsa OTHOCATCA K TOMY HIIH HHOMY
taiy? Yro Takoe onexTposinTHdeckas aumccouuauns’? Yro Takoe  W30TOHMYECKMH
KO3(PHIHEHT, YEMY OH MOKET ObITh PABEH, OT YETO 3aBHCHT?

. Uto Takoe creneHn )J,HCCOL[H&L[I/II/I‘? Kakue BelmecTsa OTHOCATCH K ¢1a0bIM U CHJLHbIM

3NEKTPOIHTAM U moueMy? OT Hero 3aBHCHT CTCIICHB TUCCOITHALINN T
Kak 3ammucrIBaeTCS BBIPAXKCHME KOHCTAHTHI OTHCCOLHALNAH AJA ¢rnadbix snekTpomutos? Ot
Yero 3aBHCHT KOHCTAaHTa Auccoumnaunu? Hto nokazoisaer 3Ta seavunna’?
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INlpueeanTe 3akoH paseeaenuss OcraBanbaa. Kak 3aBUCHT CTeneHb AHCCOUHAUHMH OT
KOHIIEHTpPaIIWH 3TeKTpoauTa’

TpuBenuTe ypaBHEHWE SAEKTPONMUTHUECKOH AMcconManuu Boabl. K KakoMy Tuny
3JCKTPOJIHTOB OHA OTHOCHUTCH?

Uro Takoe MOHHOE Hpom3BeaeHUe Bonbl? Yemy oHO paBHO? UeMy paBHa KOHICHTpaLUs
MOHOB BOAOPOAA M FHAPOKCOIPYNN B HeWTpasibHOM pacTeope? KakoBo Mx cooTHOWweHHe B
KUCJIOH W Weno4HON cpene?

Uro takoe BOAOpOAHBbIA nokaszatenb? Kakue 3HaueHusa oH MoxkeT npuHumars? Kak ox
paccuuThiBaeTca? Kak onpenenuTs XapakTep cpeabl MO 3HAUEHHIO BOACPOAHOrO nokasarens’
IlpuBenyTe mpHMEPBl KUCJIOTHO-OCHOBHBIX HHINKATOPOB H OOBSACHUTE MEXaHH3M HX
NeHCTBHIL

KakoBbl OCHOBHBIE MOJIOKEHHUA MPOTOIUTHYECKOH TEOPHH KUCNOT W ocHoBaHui? [IpuBenure
TIPUMEPBI CONPSAKEHHBIX KUCIOTHO-OCHOBHBIX Map.

TIpueeaure npumepbl OydepHbix cucTeMm. OObACHMTE MexaHu3M jedcTBua OydepHbIX
cucteM, KakoBbl KOMHYECTBEHHBIE XapakTepucTUKH OydepHbix cuctem. I[IpuponHbie
Oy(epHBIC CHCTEMBI.

Kakpe nx mepeuncieHHBIX HIDKE coell moasepraroTes rugpoansy. NaxCOs, NaBr, K3POu,
CuS0., CaCOs, KNO3? Kakosa cpena pacreopa B kaxkaom ciydae? OrsersTe Ha BONIPOC, HE
COCTaBJISA YPABHEHHH PEAKLMIA.

Kakue (akTopsl BAUAKT HA CTENEHb MUAPOIH3A COIHNT

CocraebTe ypaBHeHHA cTyneHuaToro ruapoauza NasPOs Ilo kakoit ctyneHu creneHb M
KOHCTaHTa rHAponn3a Haubompuas? OTBET MOATBEPONTE PACUCTOM.

IIpoBenuTe BCE KHCIOTHO-OCHOBHBIC PaBHOBCCHUA B BOOHOM pacTeope Na:HPO4 n ykamure
COTIPSIKEHHBIE Mapbl KHCJIOT W OCHOBaHHH.

Chopmynupylite ycliOBHUs BbINALEHHs W PACTBOPEHHS OCAAKOB — IIPABHIO NPOH3BENEHUS
pacTBOpHUMOcTH». Kakue H3MeHeHus MpoM30itayT B reTeporeHHO  cucTeMe

Fe(OH); (ocanok) 2 HachlllleHHbI pacTBOp

mpu godaBiacHIN K Helt caenyromux eemects: HCL, H;O, FeClz, KOH?

Pazgen 7. OKHCIMTENLHO-BOCCTAHOBHTEILHBIE TMPOLECCHl. JJIEKTPOXHMHUECKHE
NpoLecchl B JeKTPoanTAX. Koppo3usa u 3amiTa 0T KOPpPO3HH.

l.
2.

Uto 13yHaeT 3NCKTPOXUMHA? 32 CUET Yero MPOTEKAOT MEKTPOXHMHUUYCCKUE MPOLIECChI?

Uto Takoe OKHCIMTCIBLHO-BOCCTAHOBUTENBHEIC peakinu? JlaliTe ompenencHHe HOHATHAM
«CTerneHb OKHCIEHHS, «BOCCTAHOBUTENDLY, COKHUCIIMTENDY, «OKHCJIEHHEY,
«Boccranosnenuney. [IpuBeaure npumepst.

. Uto Takoe BJTeKT]JO)_'[bl? H3 uvero ux wsrorasausarot? Kakue NpoUeCChbl NMPONUCXOAAT Ha

NOBEPXHOCTH METALTHYECKOTO MEKTPOA NPH MOrPYKEHUN €ro B PACTBOP MOHOB 3TOMO Ke
MeTayna’?

. Kak o0pasyeTca IBOIHOM pAeKTPUICCKHT ¢1oi? UTO TaKOe 3ICKTPOIHBIN MOTCHLIMAT?
. Uro Takoe pasBHOBeCHBIH asnekTpoaHbli noreuunan? Kak on oboznadaercs, B uem

n3mepsercs? Uro xapakrepusyer 3ra penuuuHa? Ot 4ero oHa 3asucur?

. Uro Taxkoe cTaHAApTHBINA BOAOPOaAHbIL snekTpoa? Jns dero oH ucnoassyerca? Yemy pasen

€ro 31eKTPOHBIN noTeHMan?

. Uto Taxkoe CTaHOAPTHBIN 3NMCKTPOOHBIH moTeHIHam Metamma? Kak oH ofo3HavaeTcs, B 4eM

usMepsaercsa? Uro xapakTepusyer HaHHas BenuunHa? Kakme 3HAUCHMS OHA MOXKET
IPUHUMATB?

. Or kakux Gaxropos 3aBHCHT MEKTPOAHbIN noTtenuuan? [puseauTe NojIHOE U COKPAWEHHOE

ypaeHeHus Hephcra. TTosicHUTe, kakue BelHYMHbI TaM HMCMONB3YROTCA. B kakMx cmyvasx
HCMNOJb3YHTCA 3TH YpaBHeHUs?

. Uto moKasHIBACT pAaao 3NCKTPOXUMHYCCKHX H&HpH}KGHHﬁ MeTamnoe? Kak PacCIIoJIOKCHEI

METaJUTHI B 3TOM psany? C 4eM CBsI3aHa BOCCTAHOBHUTE/IBHAS CMIOCOOHOCTE MCTANIOR?
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Uro Takoe ranpbBaHuueckuil dement? M3 gero on cocroutr? Hszodpasure yerpoiicTso
rafbBaHMYECKOrO 3JEMEHTA (CXeMy ralbBaHUUECKOTO 3JIEMEHTA).

. Kak 3apsAsKeHbl KaTOd M aHOM B raJ1bBAHUYCCKOM snemenTte? Kakue NpoLeCChl MPOTCKAKOT Y

UX MOBCPXHOCTU? | Ie BOSHMKACT 3JICKTPUUCCKHI TOK B TaJbBAHHICCKOM drieMeHTe”? B Kakom
HaIpaBJICHUH IBHKYTCA 3JICKTPOHBI B TaIbBAHUYCCKOM 3IeMEHTE?

Ha npumepe ranbsanudeckoro dnementa aunusns-Axkodu  pacckaxure  kakue
WIEKTPOXUMHYECKHE MTpoLecchl Tam nporexaroT. Hanuwure ypasHenus peakuuii Ha KaTtone
1 aHojse.

. Uto Takoe ANEKTPOABMANKYAA CHIA TAJTBBAHHYCCKOTO sneMenTa’? Kak oHa 0603H31{38TC$I, B

yeM u3Mepsercs’? Kak ee MOJKHO paccuuTaTh?

Yto Takoe 3nekTpoans? M3 gero cocTouT CHCTEMa, ¢ IpoTekaeT »aekTponus? Msobpasure
rpaduyeck.

Kax 3apsxensl kKaToa 1 anoa npu ssektponuse? Kakue npoueccs! npoTrekaroT y oBepXHOCTH
3nekTpoaoB?

Kaxue THMbI 31€KTPOOB HCNOAB3YIOTCA NpH 3aeKkTpoaunse? M3 4yero 0HM U3roTaBAUBaOTCA?
IIpusennre mpuMepsL.

KakoBbl 3aKOHOMEPHOCTH MPOTCKAHMS SJEKTPONN3a B pacmiaeax? Kakue mnpoueccel
nporekaroT Ha aHozae u katone? [pusenure npumep.

KakoBbl 3aKOHOMEPHOCTH NPOTEKaHMs 3JleKTpoJsiM3a B pacrsopax? Kaxwe npoueccest
NpoTeKarT Ha aHone U katone? [puBeauTe npUMepsL.

Uro Ttakoe kopposus Metannos? Yem xapaktepusyercs npouecc kopposzun? Tlouemy
KOPpPO3Hsl HCTaTUBHO BJIMACT HAa MCTAUIMUECKUC KOHCTPYKLMH U H3ACNs?

Yto Takoe XxuUMHUCCKad Kopposmsa? B kakux cpezmax oHa npotekaer? Kakue OBIBAIOT THIIBI
xuMHueckoH kopposun? Tlpuseaure npumepst.

Kakue mecra B M3J€/THAX ¥ KOHCTPYKLMSAX ABJISIOTCH KOPPOZHOHHO ONACHBIMU U rovemy”’
Uro Takoe 3AeKTpOXUMHUECcKas kKoppo3us’ B xakux cpeaax oHa npotekaet?

Kakue metanne Hanbonee noapep:kens kopposnuu? TToueMy HEKOTOpbIE METaN b, HECMOTPSA
Ha HX BBICOKYIO BOCCTAHOBUTCIIBHYIO CIIOCOOHOCTD, HE MOABEPratoTes Kopposun? llpusennte
NPUMEPBI TAKHX METAIIOB.

TlepeuuncanuTe METO/1bI 3aIMTHl METANTOR OT KOPPO3HH,

Hro takoe aeruposanue Metanos? Kakne BelllecTsa BbICTYNAKT NETHPYIOLIUMH A00aBKaMU
U KaKk OHH BIMAIOT Ha CBolicTBa Metaina’ IlodeMy mpH JCTHPOBAaHHH MeTajna CKOPOCThb
Kopposun 3amemnierca’ YUem oOycloBleHO TO, YTO COBPEMEHHBIC CTall SABJISIFOTCA
HEPIKABEIOWHMH?

Urto Takoe 3awuTHbIe NOKPbITHA? M3 Yyero oHu w3rorasiusatorcea?

Pazgen 8. XHMHA KOMIUTeKCHBIX coeqnHeHmil. KommiekcooOpaszoBaHue B

pacrsopax.

l.

)

IlaﬁTe OMNpPCOCICHUC KOMIINICKCHOMY COCOHHCHHED. HABmmoOTCAS MH HACHTHYHBIMUA TCPMHHEBI
CKOMIUIEKCHOE COCOHHEHHE» H «KOOPAHMHAULHMOHHOE coennHenue»”? B uem sakmouvaercs
rINaBHOE PA3IMHYHEe MEXKAY KOMIUIEKCHBIMY COEAHHEHUAMHA A ABOHHBIMH COJIIMH?

. JaliTe KpaTKy10 XapakTepUCTHKY OCHOBHbBIX COCTaBHbIX YACTEH KOMIIEKCHOIO COEAMHEHMS,

TAKMX KaK BHELIHsA cdepa U BHYTPEHH:A (KOOPAMHALMOHHAA) cepa, KOMIUVIEKCHbBI HOH U
WOHBI BHEIIHE cephl, IEHTPAIBHEIN aTOM (KOMILIEKCOO0pa30BaTeNh) U IUTraHabL

. Kakas CYIICCTBYCT B3aHMOCEA3bL MCXKOV BCITHYHHON KOOPOAHMHAIHOHHOIO YWHCIa H

reomerpudeckoli  Gopmol  komnnexcos? B uem sawinouaercs  pasnuupe  Mexuy
MOHOOEHTATHBIMH U [OJMIOEHTATHBIMK - Jinrangamu?  Kakwe numranasl  HasbiBaroTes
xenarHeiMH? TIpuBeaMTE NpUMEPBI MONNAEHTATHBIX XENATHBIX JTMTaHI0B.

. Kakue kOHCTaHThI PaBHOBECCHA HUCTNONB3YHTCH B KQUECTBE KOJTUYECTBCHHBIX XapPaKTEPHCTUK

VCTOHUMBOCTH KOMIUICKCHBIX coenuHeHHI? Kakoe COOTHOIUEGHHE BBINOJIHICTCA MEKIY
CTYNCHYATHIMH KOHCTaHTaMH oOpa3oBaHMs KOMIUIEKCA U ¢ro oOuieill KOHCTaHTOM
oOpazosanns? Uro xapakrepu3yer KOHCTAHTA HECTOHKOCTH KOMIJIEKCHOTO COGIMHEHUS W
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Kak OT €€ BEJIMYHHbI nepeﬁTn K KOHCTaHTe O6paSOBaHI/IH KOMIUIEKCHOTI'O COEIUMHEHWUA HIIH
oOpaTHO?

Kak moxHo npeactaBute 00pasoBaHHe KOOPAMHALMOHHBIX CBs3ell ¢ nosunuii merona
BAJICHTHBIX CBs3¢H? Kakas B3aMOCBS3b CYIIECTBYET MCKAY TCOMCTPHUCCKUMH (opMaMu
KOMILIEKCHBIX MOHOB M THIIAMH ruOpumusanuu opdutaneii? Kakue KOMIEKCH OTHOCST K
BBICOKOCITHHOBBIM, a K4AKHE - K HU3KOCHHOBLIM? Ha uem ocuoBana METOOHMKA TIPOIHO3a
nmapaMardovTHBEIX H JHAMArHHTHBIX CBOMCTB KOMILUIEKCOB?

. TIpoaHanuzupyiiTe N30MEPUID KOMTUIEKCHBIX CoeanHeHHH. YeM pasnuuaroTca mexay coboli

CTPYKTYpHAs M30MepUs 1 ctepeonszomMepus’ Jlakite onpeneneHne 1 npuBeMTe NPUMEPHI 713
CACOVIOIIHUX BHAOB CTPYKTYPHOHI W30OMCPUH. HOHW3AUMOHHON, THIPATHOH, CBI3CBOM,
MOTAPU3ALUOHHOH H KOOPAHHALMOHHON, a TaKKe CTCPEOHU30OMEPUU TCOMECTPHUYECKOH M
ONTHYECKOH.

Pazgen 9. XumMusa HeMeTANIOB H UX COeAHHEHHH.

Kaxoe nonoxenune B nepHoAH4ecKoi TadnHLe 3aHHMAKOT p-31eMeHThl - HeMeTanbl? Kakas
KOPPEJLSILINS CYLICCTBYET MCKIOY MOJIOKCHHEM p -3JIEMEHTOB B Iepuoanyeckoll tadmuie,
SICKTPOHHOH KOH(MUIrypamueil MX aTOMOB M CTCIICHSMM OKHCICHHMS 3THX 3JICMEHTOB B
xumndeckux coeaunennsax? YUem oObsacusiercss cyluecTBeHHOE pasziudde CBOHCTB P -
JIEMEHTOB BTOPOrO MEPUOJA M DJIEMEHTOB COOTBETCTBYIOLIMX IPYNI [OCIEIYIOW X
nepuoaoBR?

OnuiMTe COCTAaB M CTPOEHUE MONEKYJThI BOAbI. KakOR MeXaHH3M 00pazoBaHUs XU MHYECKHUX
cBsaseilt B Monekyie HoO7 [louemy oHa monsipHasi, YeMy paBeH €¢ JUIONbLHBIA MOMEHT?
Ilouemy BOHma ILIABMTCS M KHUOUT IpH OO0Jee BBICOKON TeMIepaType, UeM <€ aHajor
ceposonopoa? [lodemy Boaa B TBEPLOM COCTOAHHUH (Jie[l) HMEET MEHbLLYIO MNOTHOCTD, 4eM
B JKHAKOM?

Yem otanuaercs oT 0ObIMHON BOAB TAxenas BoAa? HackombKO OHAa pacnpocTpaHeHa B
npupoae? Kak ee mony4aroT B NPOMBILIIEHHOCTH?

Ilouemy Bozma cmocoOHA pacTBOPATE OUCHE MHOTHE BemecTea? llouemy pacTBoOpeHIe
BELLECTB B BOAE CONPOBOKIAETCSA TEIIOBBIMU U OPYTMMH SIBJIEHUSMH, XaPAKTEPHBIMU I
XUMHUUECKUX peakiinii?

ITpu pacTBOpeHUM MHOTUX BElIECTB B BOAE TPOMCXOAWT MX ruapoauns. Hamuuiure
yYpaBHEHHs THAPONN3a TaHHBIX BemecTs: ZnClz, Na2C03, Al12S3, SiCls-

OxapakTtepusyiite coctap npupoaHeX o, C Kakoil LENbO MPOU3BOIUTCS BOAOIIOATOTOBKA
MPHPOAHLIX BOI, H H3 KAKHX OCHOBHBIX ONEpauuii oHa coctonT?

[Mouemy HemenaTes bHO NMPUCYTCTBUE KHCIOPOA B BOIE, HCIIONIL3YEMOH 11 TEXHHYECKHX
ueneif? KakuMu MeToaamu Npou3BOAMTCA YAAJEHHE KUCIOPOAA M APYrHX PacTBOPEHHbIX
ra3oB U3 BOAbI?

[lpucyTcTBHE KaKUX MpHMECeil B BoIe HMpHUAaéT eif :KeCcTKOoCTh? B ueM cocTout pasnmtiie
MEXIY BPCMCHHOI W MOCTOSHHOH JKECTKOCTBIO? KakuMu MeTomamMy TPOH3BOIHTCS
yaaneHue U3 BObl COJIeH KeCTKOCTH?

Kak, ucxons u3 snekrponHoi kOHMHIYPALUMH aTOMOB, MOMKHO ODOCHOBATL BO3ZMONKHBIE
CTEMEeHU OKUCEeHUA raaoreHoB B uHTeprane ot -1 no +7? Kak v nouemy ¢Top oTanuaercs
OT PYTUX TajoreHoB MO CTeMeHW OKHUCIEeHWS W ApyruM cBoiicTBaM? Kakumu cnocodamu
MIOJIVUAKOT TaJOTCHOBOOOPOOHEBIC KHCIOTH? Uem oOwbscHserca aeiicTeue HE Ha SiO; u
CHIIMKATHEIC CcTekIa? YTo mpoucxoaut npu pacteopeHun Clz B Boae?

Kakne oxcHabl ¥ OKCOKHMCIOTBI M3BECTHBL aisi ranorenos? Kak nonyqaror OKCOKHCIOTDHI
xjopa 1 ux connu? B kakoi nocnenoBarebHOCTH W NI04EMY YMEHBLIAETCs CHIIA KHCIIOT B
psny HCIO - HCIO. - HCIO; -HClO,? OxapaktepusyiiTe OKWUCIUTENBHO-
BOCCTAHOBHTE/bHLIE CBOHCTRBA OKCOKHCIOT XJ0pa ¥ uX coneil, Kakue cBoiicTBa nepxiopara
aMMOHMUSI OTIPEICTIIN BEIOOP €ro B KaUeCTBE KOMITOHCHTA PAKSTHOIO TOIUIHEA?
OxapakTepHu3yiTe BO3MOKHEIE BAJICHTHOCTH U CTCIICHU OKHUCJICHUS ATOMOB P-3JIEMEHTOB VI
rPyrn Ha npuUMepax KHCIopoza M cepol. Kak uizMensiercs ycTOHYMBOCTL COEOMHEHUH
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23,

24.

26,

JNEeMEHTOB B BLICIUHMX CTENEHAX OKHCIEHHMs No psany cepa- nononui? Kak npossisercs
BTOPHYHAA NEPHOANYHOCTh B 3TOM paay?

. OxapakTtepusyiite amtoTpomnubic ¢opMel kuciaopoga O u Oy Kak momyuaror O: B

MIPOMBILUICHHOCTH © jabopaTopHoil mpakTuke? Kak ToayuaroT W Ui Kakux wmesncit
ncnome3yioT 037 Kakora pone O3 B 3alUTe KIU3HA HA HalneH maaHeTe? YUTo mpeacTaBmsaoT
coboii nepokcuabl u cynepokcuabl? OxapakrepusyiiTe KHUCIOTHbIE M OKHCIHTENBHO-
BoccTaHOBUTENbHbIE cBOHCTBA HaQ.. Kakyio posib MrparoT npoiecchl OKUCIEHUs B 3KUBbIX
opraHusmax?

Kakme amioTpomHeic (OpPMBI H3BECTHBI ams cepbl? KakoBbl 0oOmacTH MPHMEHCHHS
sneMeHTapHOil ceprl? Oxapaxtepusyiite cBofictea H:S ©  cyaphHACE METalIOB.
Paccmotpure criocoOe1 momydenns u ceoiictea SOz, SOz, H2SO4 cynedutos, THOCYTB(ATOE.
Obwas xapakrepucruka snementos VA - rpynuel. A30t, ochop W uX coemuHeHus.
[Mpoctbie BewecTsa, aIOTPONHS.

.Hem 00OBACHAETCA XHMUYECKAd HHCPTHOCTE MOJICKYMAPHOIO a30Td MNpK  HEBBICOKHX

Temnepatypax? Kakue cTeneHu OKUCMEHUS M B KaKMX COEIHHEHMSAX CBOMCTREHHBI a3oTy?
Kakum myTeM atMocepHEIil a30T NMEPEBOIIT B CBA3aHHOS COCTOSHUE.

Cocmunaenns asota u ¢Qochopa ¢ pBomopomoM. XapakTep CBSI3H, DHEPICTHUCCKHE
XaPaKTEPHCTHKH M CTPOEHHE MosekyJ. MeTonsl nonydeHHs W OCHOBHBIE CBOHCTBA
coennHenuit IHy. Conn ammonns u GocoHns,

.OKCI/I)J,bI a30Ta; METOAbl MNONY4YCHHA, CBOHCTBA, A30THUCTAs U a30THAs KHUCNOThI, U HX

CTPOCHHE, CBOIICTBA H METOIEI MOYICHS, HUTPHTLI H HUTPATEL

OxapakTepu3yiiTe COCTaB M CTpoCHHE OKCHIOB dochopa B CTENCHAX OKHCICHHA +3 U +35.
Kakoewl cocras m ocuosHocTs runodochopucroii, docdopucroii u dochopuoin kneaor?
[Mpuseaure ypasuenus guccounaunn kucnot docdopa. Kakue kuciorer pocdopa u nx conu
NpoABAAKT BOCCTAHOBHTENbHbIe cBoiicTBa? UYro npeacrasasaor coboii docdatsl u
noautochaThbl, KAKOBbI UX COCTABbI M CTpoeHHe?

Halite oO0IIYI0O XapakTepHUCTHKY p-31eMcHTOB 1V rpynmbl (OCOOSHHOCTH CTPOCHHS
ANEKTPOHHBIX OOOJOYEK AaTOMOB, NOTCHUHANBI HOHM3aLMH, CPOIACTBC K 3JICKTPOHY),
OCOOEHHOCTH CTPOEHHMA MPOCTHIX BELIECTB: anmas, rpadut, kapdbun, dynnepeH, rpaden,
HaHOTPYOKH,

Oxcumel yriepozma, CTpocHHe Mojiekyn U csoiictea. Kakoea pome CO: B mpormecce
dotocuuTesa. OKCOKHCAOTH yriepona. Kapdoratel I'amorenuael. KapOuobl MeTaINIOR.
Kpemnuesbie kucaoTs! 1 cuikarbl. OKco- U 'MIPOKCOHHBL aHaloroe kpemuus. Conm onosa
M CBHHLA, UX PACTBOPHMOCTb U ruaponn3. lanorennabl. Xumus nonyrnpoBOIHHKOB.
Kakumu cpoficTeaMu obnanar0T akTHBMPORAHHEIE Yran? PacCMOTpHTE OCHOBHbIE 00NacTH
ux npuMeHeHus. UTO npencTaBasitoT co00l yriepoaHble BOMOKHA M KaK MX NOAy4arT?
IloueMy KOMIIO3MTBI Ha OCHOBE YIVIEPOIHBIX BOJIOKOH OTHOCAT K 4HCIy Haudomee
NIePCIICKTUBHBIX MaTepuanos? Hazosute o0nacTy IpUMEHEHHS YIIEPOTHON CaKH.

Kaxkum nyrem MokHO nosyunTs creisio Ha ocHose S1027 C kakoii uesibio B COCTaB MHOIMX
BHAOB CTeknad BBOAAT OkcuAabl MeTamnor (NaxO, CaO, B.O; u ap.)? Kakwe nodarku
COJEP:KaTCa B CTEKNAaxX CMeLManbHBIX BMAOB? 3a CHET 4ero AOCTHUTaeTCAs BO3MOMXHOCTD
noayyeHus: ugetHeix crexon? Kak nonyuatot cutanne1? Uto oHu coboli npeacTaBisoT H
KaKHMH CBOHCTBaMH 00IamatoT?

. UTO CHYKUT CBIPBEM NSl LEMCHTOB M KaK HX TOJYYarT? 33 CUCT Yero IPOHCXOTUT

OTBEpAECBAHHE CMECH LieMeHTa ¢ BoJoi? Hem paznuuatorcs paszuble Mapku uemenTos? Kakne
Pa3TUYMS 110 COCTABY HMEIOT PacTBOPHbIE H DETOHHbBIE CMECH, KAKOBO HA3HAYEHHE KasKaOo#
U3 HUx?

Kaxue matepuanbl Ha3blBaOT kepamukoi? Yem kepamuka oTnuuaercs oT ctekon? Kakoe
CBIPBC HCIIONB3VEOT IJIS1 M3TOTOBJICHMS MYJUIMTOBOR KepaMHKH? KakoBbl OCOOCHHOCTH
COCTaBa U CTPYKTYPHl MYJUIMTOBON KepaMuKH? (OXapakTepH3yHTe pa3IHYHBIC BHIBI
KePaMUKH: CTPOUTENLHYIO, ObITOBYIO, TexHu4eckyto. Ormersre 0cODEHHOCTH UX COCTABA U



)

10.

csoiictB. Uem ortnuuaercs dapdop or apyrux sunos kepamuxu? Kak ero nomyvaior, ans
Kakux Lieaeid Muenofb3yroT?

Paszgen 10. X¥umMHA METAILIOB U HX COeAHHEHHH.

Hackonpko chopaBedauBO YTBEPUKACHHE, YTC METAUIBI MPEACTABICHBI 3JEMCHTAMH BCEX
OI10K0B, TO €CTb §-, P-, d- 1 ~010k0B? MOIKHO JIH BbIAEIHTE MEKTPOHHbIE KOHPHrypauuu
aTOMOB, KOTOpbIe HanboJee XapakTepHbl A0Sl METAILIOB?

Yro npeactaBnaoT codoit cniagbl? Yem oTAMHAKOTCS ApPYr OT ApYTa CTJIABbI BHEPEHHA U
3aMelleHHs?

B xakmx dopmax MCTalIbl MPEICTABICHBI B TPHPOIHBIX yCenoBusax? Kakue MuHEpasbl
HaseiBaloT pyaol? llpueemure mnpuMepel pyd MCTAIOB, HANOONEEe BAXKHBIX LIS
XO3ANCTBEHHBIX LEJIEH.

Caenaiite 0030p OCHOBHBIX METOIOB NOJYYEHUS METAIOB U3 NMPUPOIHLIX COEIHHEHHH.
IMpuBeauTe nNpuUMEpPLl, WIMKOCTPUPYIOLHE MPUMEHEHHE KaKAOrO M3 MepevUCHeHHbIX
metonos. Kaxue metannsl nonayuator metoaom saexktponnsa? TToueMy HEKOTOpPbIE METaNNbL
[IOJIYYAKT 3JICKTPOJN30M BOJHBIX PAacTBOPOB HX CONEH, a APYTUE - BIEKTPONH3OM
pacriaBog?

Bce s-anemenTthl - Meramibl. Kak n3MeHsieTcs akTHBHOCTb METANNIOB 3TOH TPYIIbl B
3aBHCHMOCTH OT HX TOJIONKEHHS B nepuoanveckoit Tabnuue? Kakue n3 meranios LA u [TA
rPyMm NoAy4arT MeToAOM 3aekTpoausza? TTodeMy HM OAMH M3 LIENOYHBIX METANIOB HE
MOJYHAKT METOJ0M BOCCTAHOBIIEHUS B BOJHOM PAacTBOpPE C MOMOIIBK APYroro donee
AKTHUBHOTO IIEIOYHOIo MeTaia?

Kakne coemuneHHs oOpasyioTes npH B3amMopeckicteun Metamwmos lA u IIA rpynm ¢
kuciaoponom u Boaoi? Uro npepcrasnsaior coboOH NEPOKCHABI W CYNEPOKCHIALI ITHX
meranos? Kak u3meHsieTcs CHia OCHOBAHUN B 3aBUCHMMOCTH OT TONMKEHHs 00Pa3yIOWHX
MX $-3JIEMEHTOBR B mepuoauueckoil Tabnuue? Kak noay4arT NpakTHYECKW BaKHbIE
MPOAYKTHI - KalbLIWHUPOBAHHYK) COAY M MULIEBYIO COAY”

B 4eM mpuuMHA HEYCTOHUYMBOCTH «IIPOCTHIX» HOHOB Al’' B BomHBIX pacTsopax? Ilouemy
HEeITb3s BbIAEJIUTE U3 BOAHLIX pacTBopos coeannenns AlzSz Ala(CO3)3?

Yem 0OBACHAETCA YCTOMUWBOCTL alOMHHMS MO OTHOHIEHHK K okucnautenam? Kakue
CBOWCTBA AMHOMUHUS OMPEAENHIH BO3MOKHOCTE LIMPOKOTO HCMOJb30BAaHHA aNlOMHUHHEBON
($hoapTH AN IPUTOTOBICHHS, YIIAKOBKH U XPaHCHHS MUIICBHIX IPOIYKTOB?

Kakue >MeKTpOHHBIC KOH(HIYypalMH AaTOMOB CBONMCTBEHHBI d-METAalIaM (IICPEXOIHBIM
merasam)? Kak MOKHO OUEHHTbL 3HAYEHHMS BO3MONKHLIX MAKCHMAJBHBIX CTeneHei
oxucienus d-MeTannos, HCXOOs H3 UX [I0JIOKEHHS B iepuognyeckoi Tadbnuue? Kakue 3ako-
HOMEPHOCTH U3MEHEHHA CBONCTB METANNOR NPOABIAKOTCA B 3aBHCHMOCTH OT HX MONMKEHUs
B MEPHOAAX U B TPYNNaX NepHOAHYECKON TadmuLbI?

Kakumu cpoficteaMi odnagaroT Metaanel Cr, Mo u W, kKakue pearcHTHI U TMPH KaKHX
VCJIOBHAX NEHCTBYIOT HAa 3TH MeTaJuibl? COCTaBBTE ypaBHEHHS peakunii BzauMonericteusa Cr
¢ paz0asiieHHOH U KoHUeHTpupoBanHoi H.SOy, Mo — ¢ konuentpuposannoii HNQO,, W -
co cMecbto HNO, u HF.

. Kakue cteneHu okucieHusa XAPaKTEPHE! AN Cl“, Mo u W B X XUMHYECKHX COe,ElHHeHI/IﬂX?

PaccMOTpUTE OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHHA OKHMCIHTEIbHO-BOCCTAHOBUTENbHbIX
M KHCJIOTHOOCHOBHBIX CBOICTE XpoMa Ha npumepe coeanaeHmii CrO-Cro05-CrOy 1 Cr(OH),-
Cr(OH)3-H.Cr0,. Kakoe paznuuue no coCTaBy M CTPYKTYPE MPOSABISETCH MEKIY XPOMATAMH
U auxpomaramu?

. Kaxue crenenn okMCAeHHA B XUMHYECKHX coeAnHeHnsax npoasasoT Mn, Tc u Re? Ykaxure

Haudonee yCTONUMBBIE COCTOAHMA 3THX 3MEMEHTOB M T€ YCAOBMH, MPU KOTOPBIX OHU
peannu3yroTcs. B mpHpomHBIX yenoBHSX HanOoNee YCTOHYHBEIM COCOUHCHHCM MapraHIa
spisietcst MnO:. llpennoxure XHMHYECKHE PEAKLHH, € IIOMOIOBEY KOTOPBIX MOJKHO
nony4uts u3 MnQ;z.cineayrowme coenmnenns: Mn(OH)z2, MnO(OH), K-MnQO, n KMnOs.



13. Conocraebre dexTponnble koudurypauun aromos Fe, Co u Ni u crenenu oxucieHms,
CBOMCTBEHHbIE 3THUM 3JeMeHTaMm, OOpaTUB BHMMaHHe Ha MaKCHMalbHble 3HaYeHMs
BO3MOKHBIX CTENeHel OKUCneHus H 3HaYeHus Haubosee yCTOHUMBbIX CTeneHell OKUCIeHHS,
Kakue KOMILICKCHBIC COEIMHCHHUSI MOTYT OOpa3OBBIBATH HAHHBIC 3JIeMEHTHI? JlafiTe
XapaKTCPUCTHKY KHCIOTHO-OCHOBHEBIX CBOMCTE ruapokcumorb skeiesa (1) u (1), Yrto
npexncransior coboi peppurol? Uem oOyCIoOBIEHO WHPOKOE IPAKTHYECKOE HCTIOIL30BAHIE
JKeJie3a M CrNJIaBOB HA ero OCcHoBe?

4.2, TecToBBIC 3aAAHMS

BapuanThl TecToB 10 pazgeny Cmpoenue amona. IHepuoduuecxkuis 3akon u
nepuoonneckun cucmensa . H, Menoeieesa. Xusuueckan censo

TECT 1

1. B kakoii nape yxazaHbl XMMHUYECKUE CHMBOJILL dJIeMeHTOB, Hanbosiee Oau3kux Mexay codoi
0 XHMHYECKHM CBOHCTBAM:!

a) L1u Be;

0) Be u Na;

B) Li u Na,

r)BeuB.

2. OrmeTbTe NMPaBHIIbHBIE YTBEPIKIESHHS

a) KaKapii nepuog 0e3 HCKIOYEHHMs HAYMHAETCS LWENOYHBIM METAUIOM M 3aKaHYHBAETCH
DnaropoHbLIM ra3om,

0) Bce 0Oe3 MCKMOUEHHA 3neMeHThl B TTepuHoaHYecKoil CHCTEeMe pacnoNoKeHbl B MOpAjKe
BO3pACTaHHs] OTHOCHTENBHONH ATOMHON MAacCHI,

B) OONBIIMHCTBO 3IEMCHTOB OOJIBIINX NEPHOAOE OTHOCATCS K METalaM;

) B MAJIBIX MEPUOAAX PACIIOIOKEHBI JTEMEHTDI TOJIBKO MABHLIX MOAIPYIN, a B OOMbLIMX — KaK
[JIABHBIX, TAK M MOOOYHBIX MOAIPYIILL.

3. VkaxuTe (PH3UUCCKUE CMBICT HOMEpa IepHoaa;

a) TIOKA3bIBACT UHCJIO BAJICHTHBIX 3JICKTPOHOB B aTOME,

©) NoKa3bIBAET HHCIJIO IHEPIETHIECKUX YPOBHEH B aTOME,

B) paBen o0Lwemy YHCITy SJIEKTPOHOB B aTOME,

) paBeH YUCTY 3NMEKTPOHOB HA BHEUIHEM SHEPTETHUECKOM YPORHE aTOMA.

4. B kakoMm psay pacnofokeHbl CUMBOBI TOJBKO (-31€EMEHTOR:

a) Ca, Mn, Co;

0) Sc, Ag, Cu;

B) Cl, Te, Ti;

r) Au, Ce, Po.

5. Kakue xapakTepMCTHKH aTOMORB 3JIEMEHTOB HaXOAATCA B MEPHOAMYECKOH 3aRMCUMOCTH OT
3apssia aTOMHOTO A71pa;

a) Macca;

0) METANTUYECKHUC H HEMETAITHUCCKHE CBOCTBRA,

B) panmyc,

r) BbICILASA BAJEHTHOCTb.

6. VkaxuTe Gpusnueckuii CMbICT HOMepa rpynnbl A7s 3neMeHTOB B Tlepuoauyeckoit cucteme:

a) U1 HEKOTOPbIX 3JEMEHTOB PABEH YHCIY HMEKTPOHOR HA BHEIIHEM 3HEPTETHUECKOM YPOBHE,

0) Kax MpaBuWIo, PaBEH YKCIY BAJICHTHLIX 3JICKTPOHOB,

B) PaBEH UHCITY PHEPTETHUYCCKHX YPOBHEI B aTOME;

) A5 HEKOTOPLIX 2IEeMEeHTOB PaBeH CyMMe 4HMCJIa 3JIEKTPOHOB Ha BHELIHEM 3HePreTHYECKOM
yposHe u d-2IEKTPOHOB HA MPEIBHELHEM YHEPIETHIECKOM YPOBHE.

7. K kakoMy ceMeliCTBY OTHOCHTCS 3/1IEMEHT ¢ OTHOCHTELHOKN aTOMHOM Maccoii, paHoil 137,3;

a)p;



©) d;

B) S;

r)f

K rkaxoMy ceMelCTBY OTHOCHTCS 3JIEMEHT C MOPSIAKOBBIM HOMEPOM 20!
a)s;

6) p;

B) f

r)d.

9. Kakue cokpallleHHble 3NeKTPOHHbIe KOHPUrypaumuu oTeevaroT d-aneMerTtam IV nepuona;
a) ...35%3p%s';

6) ...3573p%4s™3d";

B) ...35%3p°%

r)..3s23p%4s?3d°.

10, YkaxuTe CUMBOJIBIP —3JIEMEHTOR!

a) N;

0) Fr,

B) P;

r) Xe.

TECT 2

|. B rnaBHBIX MOArpynnax pacnooKeHb! 31eMeHThI:

a) TONBKO 5- U P-CEMEHCTE;

0) Kax IpaBUJIO, C OAMHAKOBbIM YHCJIOM 3/ICKTPOHOB HA BHEIIHCM 3HCPTETHISCKOM YPOBHE 1A

BCEX 3JIEMEHTOB JaHHOIN MOoArpybL

B) TOJILKO HEMETAJLILI,

) KaK METa0Ibl, TAK U HEMETAIIBI.

2, B noDOoUHBIX NOArpYNMnax pacnonoKeHbl 31EMEHTHI;

a) TOJBKO METAJIJIHI,

©) Tonpko emento! d- u f-cemeliicTs:

B) B ATOMaX KOTOPbIX 3/IEKTPOHAMM 3aMOJHAETCS NpeBHENTHUI M TPeTHil CHapyXH

3HEPreTUYECKUil YPOBEHb,

'} TOJBKO YETHBIX PANOB OONBIIHUX MEPUOHOB.

3. Kakue yTBepKIOCHHsA CHpaBEAJUBBL 71 3JIEMEHTA C COKpPALICHHON 3JICKTPOHHON

koHndurypauueit aroMa B 0CHOBHOM cocTosinuu _..3d°4s!:

a) pacnosnoxken B 111 nepuoue,

0) HaxoauTest B VI rpynne riaBHON NOArpynmel;

B) pacnonosked B VI rpynne noOoUHONH NOArpynmsl;

T') B aTOMe O BaJICHTHBIX 3JICKTPOHOB.

4. YKa)XHUTC COKpAIICHHBIC AICKTPOHHBIC KOH(QUTYpalllH aTOMOB 3JEMEHTOB, 0Opa3yIOLINX
BBICLIHE OKCHBI cocTaBa J207:

a) ..2s%2p°;
6) ..3s%3p";
B) ...3d°4s”;
r)....3d%4s%.

5. B rmaBHEBIX IOATPYIINAX MCTATIHICCKHE CBOMCTBA BICMCHTOB!
a) pacTyT CBEPXY BHU3;

©) pacryr cHu3y BBepX;

B) U3MEHSAITCA CAyUaiHbIM 00pa3oM;

r) HE U3MEHAKTCS.

6. B neprogax MeTANTHYECKHE CBOMCTBA BJICMEHTOB:

a) CrpaBa HaJICBO PacTyT,

©) cnesa HANPABO YMEHBILAIOTCH,



B) HE U3MEHSAIOTCH,

r) CHauana pacTyT, a 3aTeM YMEHbLIAKTCS,

7. DneMenTs! V rpynmnbl 0OpasyroT OKCHABI ¢ 00L1el HOpMYOH:

a) 30z;

0) 2203

B) 2205,

r) 204

8. B pany Be — Mg — Ca meTannnueckie cBOHCTBA 31€MEHTOB!

a) YMEHbIIAKTCS,

0) pacTyr;

B) CHauasa YMCHBIIAKOTCS, 3aTEM PacTyT  CHayasa pacTyT, 3aTeM YMCHBIIAKTCS.
9. Ykaxure GOpMyITy BICIIEr) OKCHAA HJIEMEHTA C 3aPAI0M A1pa, PaBHbIM +24:
a) 20;

0) 9:07;

B) 203;

r) 2203

10. Yxaxute GopMyy BOOOPOIHOTO COSIHHCHHS 3IICMEHTA ¢ TOPIIKOBEIM HOMEPOM 32
a) DH;

©) 9Hs;

B) OH>;

r) OHa.

TECT 3

1. B kakom psigy yKasaHbl CHMBOJIBI JJIEMEHTOB $-, pP- U d-cemelcTs!

a) K, H, Ca;

0) Fe, F, Ti;

B) Sr, C, Co;

r) He, Mg, Ag.

2. Tlepuonnyvecku U3MEHSIOTCA XaPAKTEPUCTUKH ATOMOB!

a) 3apan Aapa;

©) uncno HeliTPOHORB B AApe;

B) RICKTPOOTPHLIATEIBHOCTE,

T') YHCJIO BAJCHTHBIX 3JICKTPOHOB.

3. B oaHOM neprone HaxonaTes EMEHThI:

a) CO CXOKUMH XHMHYECKHMH CBOHCTBAMH,

0) ¢ OAMHAKOBLIM PaIMyCOM aTOMa,

B) C OJIMHAKOBBIM YHCAOM 3HEPTETHYECKUX YPOBHEI1;

T') 3apsa siApa aToMa KOTOPBIX MOCICIOBATEIBHO BO3PACTacT Ha COMHULLY.
4. B 0gHOMH rpynne pacrnonOKCHBl 3ICMCHTEI

a) ¢ OIM3KMMHK 3HAYEHHSIME MIEKTPOOTPHLUATEILHOCTH,

©) ¢ 0AMHAKOBLIM (KaK [TPABMIIO) YHCIOM BAJEHTHBIX JJIEKTPOHOR;,

B) C MOOOHBIMH XUMUYECKUMH CBOWCTBAMH MPOCTHIX BELECTR;

r) ¢ 0HHAKOBOI (B DOMBLIWHCTRE cyyaes) HOpMyJIOi BeICLIErO OKCHAA.
5. 3Has monokeHUe 31eMeHTa B Llepronntiecko crucTeMe, MOJKHO NPEICKA3aTh:
a) MaKCHMAaJbHYIO BaJCHTHOCTD 3JICMCHTA;

©) pacnpocTpaneHHOCTb WIEMEHTA B IPHPOLE,

B) HHCJIO U30TOIIOB DJIeMeHTa;

r) ¢opMyny BOAOPOAHOTO COSAUHEHHS,

6. Mcxoaa U3 cokpallieHHbIX POpMY 3NeKTPOHHBIX KOHPUIYpaliMil aTOMOR YKa:KHTE 3IEMEHThI

OIHOH TPYIIIEL
a) ...3s73p%3d%s?;
6) ...3573p%3d%4s?;



B) ..35%3p>;

r)..3s*3p°3d'4s%.

7. o cxeMam pacnpeneneHus 3NeKTPOHOB MO 3HEPreTHHECKHM YPOBHAM aTOMOB OTPEAENHTE
CXOOHBIE IO XUMHYECKHUM CBOMCTBAM 3JICMCHTEI:

a)2, 8, 3;

0)2, 7.

B)2, 8, 5;

ry2,8, 7

8. YkaxuTe COKpallleHHble 3NEKTPOHHbIE KOH(MIypallMH aTOMOB 3NE€MEHTOB V TpYMMbl
TMaBHON MOATPYIIILL:

a) ...3s%3p%
6) ...3573p%3d%4s?;
B) ..252p°;

r)...3s*3p%3d'4s%4p’.
9. Tlo coxpaieHHbIM (HOPMYNAM 37EKTPOHHBEIX KOHQHIYpaLMii aTOMOB YKaXHTE 3MEMEHTEI,
PaCTONOKCHHBIC B OJHOI! M TO Jke TPYINe U NOATPYIIe:

a)..2s":

6) ...3s%3p%;
B) ...3d%4s?;
r)..4s*dp’,

10. DneMeHT ¢ COKpallleHHOW 31eKTPOHHON KkoH(Mrypalneidl HeBO30YKAEHHOTO COCTOAHUS
aToma ...3d'4s:
a) METAILT,
©) HAXOOWTCS B TPETHLEM NEPHOIE,;
B) HMEEeT TPH BAJIEHTHEBIX DIIEKTPOHA,
r) pacnonoxen B rnarHoil noarpynne I11 rpynnet,

TECT 4

l. VYkamure ¢GopMylly BbICIIErO OKCHIA 3JJ€MEHTA C COKPALIEHHOH JJIEKTPOHHOMH
koHpurypauueii atoma .. 3d>4s;

B) 2205,

0) 2:07;

B) D0;3;

r) 20

2. Y 3neMeHTOB V Ipynnel riaBHON NOAIPYNINb] ¢ POCTOM 3apaia sapa aroMa
HEMETAITMUECKHUEe CBOICTBA:

a) yObIBaOT,

0) YCUITHBAKOTCH,

B) IPAKTHUECKN HE H3MCHIOTCS,

r) cHaudana yObIBaIOT, 3aTEM YCHIIHBAIOTCA.

3. B xaKom psiay 3JIEMEHTOB JJIEKTPOOTPHLATEIBHOCTb PACTET CJIEBA HAIIPABO!

a) pTOp, a30T, KUCIOPON,

0) xkucnopoa, a3ot, ¢rop;

B) a30T, KHCIOpO, ¢hTop;

r) kuciaopon, prop, asor.

4. B pagy oxcnaos coctasa Al20z — MgQO — K20 ocuosHble cBoiicTsa:

a) YMEHbLIAIOTCS,

0) pactyT;

B) HE U3MEHAKOTCH,

T} CHa4aga pacTyT, a 3aTeM YMCHBIIAKTCS.

5. B KakOoM psAdy O3JCMCHTOB, CHMBOJBI KOTOPBIX IIPUBCIACHBI HIJKE, PpacTeT
IEKTPOOTPHULATENILHOCTb ATOMOB!



a)P, Cl, &,

0) S1, CI, P;

B) Si, P, C1,

r) Cl, P, Si.

6. YKaXKHUTC psAI BICMEHTOB, B KOTOPOM OHHU MICPCUHCICHB! B MOPAAKE YMEHBIICHUA pamnyca
aToma:

a) HATPHH, KPEMHUH, ATIOMUHHI;

0) KpeMHMii, antOMUHWI, HATPUIT;

B) HATPHI, aNOMUHUHA, KPEMHHU,

T) aTIOMUHAH, HATPHIl, KPEMHUIL

7. B KakOM psay SICMCHTOB, XUMHUCCKUC 3HAKI KOTOPBIX MPHUEBCACHB! HIDKE, HCMCTAITHYCCKIC

CBOWCTBA PAcTyT CJIEBA HANPABO:

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

0) O, Se, §, Po, Te;

B) Po, Te, Se, §, O;

) O, §, Se, Te, Po.

8.V kaxkute hOpMYyTY BBICIIETO THAPOKCHIA 3IEMEHTA ¢ COKPALICHHOH 3NICKTPOHHOH

xondurypauueii ...3s*3p*

a) I(OH)z;

0) H30y4;

B) H2204;

r) D(OH)s.

9. Bribepure dopMyny HAUMEHEE TCPMHUYCCKH YCTOHUHMBOTO BOAOPOIHOTO COSIHHCHNS:

a) CHy,

©) SnHy;

B) GeHy,

r) SiHy.

10. Yxaxute GopMyNIBl BOOOPOIHEIX COCAMHCHUIT 3IEMEHTOB, BOIHEIC PACTBOPBI KOTOPBIX

MPOSABIAIT OCHOBHbIE CBOHCTBA:

a) HF;
0) NHs;
B) NaOH;
r) CHs.
BapHaHTEI TecTOB MO pazaeay
Tepaoxusust. DieMeHMbl XUMUYCCKOT MEPMOOUHUMUKH
TECT 1

1. DHeprueli HA3BIBACTCS:

a) husnueckas BeIMYHHA, XAPAKTEPHUIYIOWAsA HAMPABIEHWE TeI1000MeHa MeXKay CHCTEMAaMHU,

©) HK30TEPMIHUECKHI XHMHHECKHIT NpoLece;

B) ¢usnueckas BeAMUNHA, SBAAKOLIAACS MEPOI B3aMMOAENHCTBUS M JBUXKEHUS MaTepUaNbHbIX
CHCTEM,;

I') TCPMOIHHAMUYICCKOE COCTOSHIE CHCTEMEL

2. TemnoBoii >¢peKT XUMHICCKOH PCaKIMK 3aBHCUT OT TCMIICPATYPHI, JABJICHHS U arperaTHOro
cocroanus Bewecrsa. [Mostomy npu conocrasnenuu teruosbix >Pdexros Memay coboii
TIPHHATBI ONPeIesieHHbIe CTAHAAPTHLIE YCIOBHA. 3a CTAHIAPTHBIE NMPHHHMAIOT 3HAYEHHS:

a) naernenue 1 atm 1 Temnepatypa 298 K (25°C);

0) naBnenune 101 325 TTa u temnepatypa 273 K (0°C);

B) nasneHue 100 Ila u Temneparypa 100 K;

r) masneHue 1 Sap (100 xlla) u remneparypa 298 K (25°C).



3. Ta3oBble BbIOPOCHI TEIUIOBBLIX CTAHUMI W IABUraresiell BHYTPEHHEro CropaHus cozepkar
okcuabl azota. B Haubonee MpocToM BUE OHA U3 3THX peakLMil MOKeT ObITh NPeACTaBleHA
YpaBHEHHEM

Na(r) + O2(1r) — 2ZNO(T).
Onpenenure Tennosoit >3¢gdext (AHY) manHoil peakuiny B CTAHAAPTHHIX yCIOBHAX (TIpH 298
K wu nocrosnnom paeneHnu 1 aTM) M yKaxuTe, Kakas OHA — DJHIOTEPMHUYECKas HWIH
IKI0TEPMHUUECKAA:

a) -90,4 x/Ix; sk30TepMuueckas,

0) +90,4 kJIx; sHIOTEpPMUUECKAS;

B) -56,9 kK, SHOOTCPMHICCKAS,

r) +56,9 kK, SHIOTCPMHUICCKA.

4. Bouucnure uzobapro-uzorepmuueckuii norenunan (AG%og) peaxuuu

COx(r) + 4Hz2(r) — CHa(r) + 2H20(1)
1 MOKAXUTE BO3MOXKHOCTh €€ CAaMOTPOM3BOJBHOTO MPOTEKaHUA MPH CTAHAAPTHBIX YCIOBHAX
(npu 298 K 1 mOCTOAHHOM naBjeHuu | atm):

a) +114,0 x/x; peakmus BO3MOKHA,

0) -114,0 x/x; peakius BOSMOKHA,

B) +114,0 k/Ix; peakuus HEBO3ZMOWKHA,

r)-902,8 k/x; peakuyus BO3IMOKHA.

5. Tlonb3ysick CMPaBOYMHBIMM AaHHBIMH, paccuuTaiite AG'T M yCTaHOBUTE, BO3MOKHO JTH TIpH
temnepatype 2500 K BoccTaHOBNEHHME AHOKCHAA THTAHA 10 CBOOOAHOMC METaMNa MO CXxeMe

TiO2(x) + 2C(rpadut) — Ti(k) + 2CO(T).
3aBucumocThio AH® u SY o1 Temmepatyph MoxkHO npeHeSpeus. Takske HeOOXOINMO YUECTb,
uTo B Tabauuax 3nauenns AH 05 npusenenst B kJbx/Monb, a AS"os — B Jlx/Monb-K:

a) +186,9 k/Ik; BO3MOKHO;

0) -186,9 k/T:x; BO3ZMOWKHO;

B) + 614.4 xJI)K, HCBO3MOIKHO,

r} +255,1 k)X, BO3MOIKHO.

TECT 2
1. XuMuueckasd peaxklysd CONPOBOKAACTCA BBIOCNCHHEM MM MOIVIOIICHHCM SHEpPTHH,

MIOCKOJNBKY:

a) ee NPoTeKaHHe 3aKII0HAeTCs B Pa3pPbliBe OAHUX M 00PA3OBAHHUHU JPYIHX XMMHYECKHX CBA3EH,

©) ee nporekanue TpeQyeT CTONKHOBEHHS PEArMPYIOLLMX YACTULL

B) 1714 €€ NPOTEeKaHHA HeOOXOANMA 3HEPrus, paBHas 3HEPrHH AKTHBALIMH,

r) Npu ee NPOTEKaHHUH He 3aTPArkBalTCA AAPa aTOMOB.

2. CraHpmapTHBIC 3HTATLINH 00Pa30BAHNUS [IPOCTHIX BEIICCTB PABHEL:

a) 1 kJLxk,

©) 298 Mx;

B) 0;

r) 273 kJlx.

3. TIpu BoccTtaHORAeHUH okcuaa Meau (IT) yrnem npoTekaeT peakuus
CuO(t) +C(1) — Cu(1) +CO ().

Onpenenure ¢e Temwiosoil adpdext (AH"9¢) B cTammapTHBIX yeaopusx (mpu 298 K m
NOCTOSHHOM HaBJeHHH | aTM) M yKaXKUTe, KAKOBA JaHHAs PeaKUUd — 3HAOTepMUYecKas HiH
IKIOTEPMUUECKAS:

a) -272,5 /I, 3x30TepMHUecKas;

0) -51,5 kJIx; sHAOTEpMUYECKAS;

B) +272.5 k)X, 3HIOTCPMITICCKAS,

r) +51,5 kK, SHOIOTCPMUICCKA.

4. Bouucnure nzobapHo-uzoTepMuuecknii notenuman (AGs) peakuMu KaTaaHTHYECKOTO

OKHCJIEHHs] aMMHaKa, HAyLWei Nno cxeme



4NHa(r) + 502(r) — 6H20(r) + 4NO(1),
1 MOKAXUTE BO3MOXKHOCTh €€ CAaMOTPOM3BONILHOIO MPOTEKaHKS MPH CTAHAAPTHBIX YCAOBHAX
(npu 298 K 1 nocToAHHOM naBneHuu 1 atm).
a) -1092,0 xJI:x, peaxiisa BOSMOXKHA,
0) -958.4 x/lx; peakius BOSMOKHA,
B) +958.4 kI, peakuus HEBO3MOWKHA,
r)-125,4 k/x; peakuus HEBO3MOIKHA.
5. B kakyt cTOpoHy OyaeT npoTekaTh NPOLECe
2NO2(1) ¢ ZNO(r) + O2AT)
mpu T = 500 K u cTaHOapTHBIX COCTOSHUAX BCEX BellecTs? OTBET NOATBEPANTE PACUCTAMU.
3asucrumocTbio AH® 1 S° o1 Temnepatypbl Moxkno nipenebpeyn. Takke HeOOXOIHMO YHECTb,
uTo B Tabauuax 3nauenns AH 05 npusenenst B kJbx/Monb, a AS"os — B Jlx/Monb-K:
a) AG"sq =-49.6x/Ik; BIIPaBo;
8) AGsgy =1+40,6 k1K BICBO;
B) AG%00 = +174,6k/ Tk, BeBo;
MAG%w = +2 5,6 k/ox; BieBo.

TECT 3

1. Chopmynupyiire | 3akoH (IepBOC HAYATO) TCPMOTMHAMUKH!

a) CKOPOCThL XUMHUECKOI Peakiiuy OMpeneisaeTCs SHSPTHEH akTHBALNY JaHHOM peakLy,

0) ¢usnueckne BeSUYMHBL, OAHO3HAYHO OMPesessioWie COCTOSHHE CUCTEMbl, SBISIOTCH

(hDYHKUHAME COCTOAHNSA CUCTEMBI,

B) CyMMa M3MEHEHHS BHYTPEHHEN 3HEepPruH M COBEPIUEHHON CHCTEMON (MAM Haj CHCTEMOR)

padOThI paBHa COODIEHHOI (MK BRIAENEHHOIT €10) TenmoTe;

') TIpH OZMHAKOBLIX YCJIOBUSX B PABHBIX O0OBEMAxX Pa3fMUHEBIX Ta30B CONCPKUTCSA ONMHAKOBOE

YHCIIO MOJCKYIL.

2. Crexuomerpuueckue KOIPPHUUHEHTBI B TEPMOXUMHHYECKMX M TEPMOIHHAMHYECKHX
YPaBHEHHAX YKa3bIBAIOT:

a) Ha COOTHOIIGHUA MEKIY KOMHUYSCTBAMH BEIICCTE,

0) pcaNbHBIC KOJUISCTBA PCATHPYIOLIHX U 00Pa3yIOIINXCS BCINCCTER,

B) MaccChl BELIECTB,

) CKOPOCTBL PACXOI0BAHUA H 00PA30BaHHUs BEWECTB.

3. TepMuTHas cMecb COCTOMT W3 MOPOLIKA aMoMuHMs v okcuaa skenesa(lll). Onpenenure
tennosoii addext ((AH"205) B cTanaapTHBX yenosuax (npu 298 K u noctosHHoM AasneHun |
aTM) XHMHYECKOI peaKiiu

Fe:03(K) + 2A1(x) — Al:0a3(x) + 2Fe(k)
W YKOKHTE, sIBNSIETCS JaHHAs PeakLys YHIA0TePMHUUECKOH UIH SK30TepMUUeCcKoil:

a) +853,8 k[, sHaoTepMuYecKas;

©0) -853,8 k/[:k; 3K30TepMHUECKas,

B) -853,8 k][, sHnOTepMUUECKas;

r) +853,8 kK, 3K30TCpMHUYCCKasT.

4. Brruncnute nsobapHo-usoTepMudeckuit moternman (AG'os) peakiuy, mpoTekaromieif ro

cxeme
4HCI(r) + Ox(r) — 2H20(r) + 2Cla(r),
1 MOKAKNTE BO3MOKHOCTD €€ CAMOMPON3ROJIBHOTO MPOTEKAHNUS NMPH CTAHAAPTHBIX YCIORHAX;

a) +76,1 k/Ix, peakuns BO3MOKHA;

0) -76.1 k/I)x; peakuus BO3MOIKHA;

B) -133,3 kK, peakuys HCBO3MOIKHA,

r) -838,3 k/lx; peakuus BO3IMOKHA.

5. Boiuucnure AGY20 anst peaxumnu

CaCOs(k) — CaO(x) + COAr),



L8]

npu T — 1500 K. B kaxyio cropony Gyzner npotekars npouecc? 3asucumoctoio AHY n 8% or
TeMMepaTypbl MOKHO MpeHedpeub. Takxke HEODOXOMAMMO YUeCTh, 4TO B TaDMAMLAX 3HAYEHHA
AH"203 npuBeneHbl B kKJIx/Mob, a S'aes — B Jlx/Moab K

a) -69,0 x/l)k; Bpago;

0) -167.0 xx; BIparo;

B) +69,0 k/xk; BIeBo,

r) +167.0 k/Ix; BneBo.

TECT 4

Termnoroii 3hpeKT XUMHUUICCKOH PCaKLIMH — 3TO:

a) KOJUUECTBO BBIOCHMBIICHCS WM TOTJIOUICHHON TEIUIOTH B PE3YILTATS B3aUMOACHCTBHS

MeKAyY cODOH CTPOro OnpesesieHHbIX KOIHYECTB BELLECTBA,

©) u3MeHenve BHyTPEHHEH YHEPIMH B PE3y/IbTATE XMMHYECKOH PeakLHu,

B) M3MEHEHHE 3HTANbIHU B PE3YJILTATE XMMHYECKOH pPEeaKLIMHM;

r) paboTa, BBIMOMHEHHAA B pe3y/bTaTe XHMHUECKOH peaKLiiy,

W3 zakoHa 'ecca cnenyeT, 9To TemnoBoit »>GQEKT XUMHISCKOH PEAKLIMH PABCH:

a) CYMME TCIUTOT 0Opa30BaHM UCXOOHBIX BEIICCTE;

©) cymme Tenaor oOpazoBanus MPOIYKTOB PEAKUNH,

B) CyMMe TeruioT 00pazoBaHus NPOAyKTOB PEAKLUMH 32 BLINETOM CYMMBI TEIIOT 00pasoBanms

MCXO/HBIX BELIECTE;

r) cyMMme TeroT 00pa3oBaHHA MPOIYKTOR PEAKIMH 34 BBIYETOM CYMMbI TEMNOT 00Opa30BaHusA

HCXOOHBIX BEILECTB (C YUCTOM CTEXHOMETPHUCCKUX KO(PPUIIUCHTOB B YPAaBHEHUH PEaAKLINU ).

Ilpu cropaHmm alCTHUIICHA pa3BHUBACTCSA O4YEHbL BHICOKAs TEMIICpaTypa, UTO OOYCIOBJICHO

BLICOKOH TeruloToi cropanus auernieHa. Ha 5Tom ocCHOBana KHCJIOPOLHO-aUETHIEHOBAS

cBapka uepHbx MeTannos. Onpenenurte Ternosoii ahpdext (AH%0z) B CTAHOAPTHLIX YCIOBHAX

(npu 298 K 1 noctosHHOM narneHHn | aTM) XMMHYECKON peakinn

CzHz(r) + 2,502(r) — 2CO(r) + H20(x):

a) -728.0 x/lx;

©) +1299,6 kx;

B) -1299,6 «JIx;

r) -846,0 kJlx.

4. Brrancnnre n300apHO-n3oTepMmdeckuii noteauuan (AG o) peakuy 06KHra H3BECTHKA

CaCOs(x) — CaO(k) + COzA(1)
M NOKKATE BOIMOKHOCTL €€ CaMONPOHU3IBOJILHOIO NPOTEKAHHS TMPH  CTAHIAPTHLIX
yenoeusx (ripu 298 K u nocrosaunom nagneuuu 1 arm):

a) -129,1 k/l:x; peakuus BO3MOKHA,

0) +129,1 ]Ik, peakiust HEBO3IMOKHA,

B) +2126,3 xJI)k; peakmus HCBO3MOIKHA;

r)-917,9 kK, peakiIisa BO3MOKHA.

5. Jlnst peakumu aMMepuzauun auokcenaa asota 2NO; <> N2O4 onpeaenuTe TeMmnepatypy, npH
KOTOpOH npsimas v 0OpaTHAsA peakiluy PaBHOBEPOATHHI, T. € AG® = 0, u caenaiite BbIBOJ O
HampaBJeHUH peakili Hike 3Toii TemmepaTyphl. 3aBuckmocThio AH” 1 §° oT TemnepaTyphi
MoxkHO mpeHeOpeub. Taxke HeoOXoauMo yuecTh, dto B Tabmuuax sHaueHna AHog
npuBeacHH B K i/Monb, a S"os — B Jx/Mons K

a) -353 K; Bieso;

©) +353 K; Bneso;

B) -353 K, Bnpago;

r) +353 K; srnpaso.

TECT 3
1. B sunorepmudeckoii peakumu:
a) DHTANBITHS PEAKUUOHHOH cucTemel nospiwaercs (AH > 0);



©) Ternnosoi sddexr xuMHueckol peakuun nosoxurened (Q - 0);

B) SHTANBNUs peaKLIMOHHON cucTembl yMenbluaetca (AH < 0);

r) pe3ko 3aMeIsIeTCA CKOPOCTh PEaKIHH,

2. U3 3zaxoHa ['ecca cieayet, uTo TemnoBoi 3(HeKT XUMUYISCKOH peaKIHK PaBeH:

a) CYMMeE TCIUIOT CrOPaHHsI HCXOMHBIX BEILECTE;

©) cyMMe TernoT cropanus NPoayKTOB PEaKLHH,

B) CYMME TEIUIOT CrOPaHHsi WCXOIHbIX BELUECTB 3a BLIYETOM CYMMBbl TEIUIOT CropaHus
NPOAYKTOB peakUuHd (C YYETOM CTeXHOMETPHYECKHX KO3(HUUUEHTOB B YypaBHEHUU
peaxkuun);

I) CyMME TCINIOT CrOpaHUs HCXOAHBIX BEIICCTB 3@ BBIYETOM CYMMBI TCIUIOT CrOpaHus
NIPOAYKTOB PEaKLIHH.

3. Onpenenute Termosoit sddexr (AHY9¢) B cranmapribix yciosusx (npu 298 K n
NOCTOSHHOM AaBIEHHH | aTM) XHMHYECKOH PeAKLMH CrOpaHns [IeHTaHa

CsHia(x) + 802(r) — SCO(r) + 6H200x)
1 YKakUTE, SIBASETCA TaHHAs peakiusa YHA0TEPMUYECKOH WITH 3K30TEPMHYECKOIT;

a) +426,0 x/x; SHOIOTEPMHUUICCKAS,

0) -3509 k/K; FK30TCPMHUIECKAS,

B) -3855,6 k1, sk30TEPMHYECKAs,

r) +3509,0 kx; sHOOTEPMHYECKA.

4. Boiuucaute u306apHo-H30TeEpMUueckHii noteniman (AGYes) s peakiuu

3Fe:03(x) + Ha(r) — 2Fe304(r) + H20(r)
U TOKAKHUTE BO3MOXKHOCTE €€ CAMONPOM3BOJBHOIO MPOTCKAHHA IIPU CTaHOApTHBIX
yenoeuax (mpu 298 K 1 MOCTOSTHHOM OABICHHH 1 aT™M):

a) +36,3 k/x/MoJb, peakums BO3MOIKHA,

0) -36,3 kxx/ Mok, peakumst BO3ZMOKHA,

B) 0; peakLHa HEBO3MOXKHA,

r) +36,3 kJl:x/Monb; peakius HeBO3MOMKHA.

5. Beraucmure AG”r ais peakMu TOpeHHs Kaablust B aTMOC(EPE YIICKHCIIOTO ra3a

2Ca(x) + COx(r) -> 2Ca0(k) + C(radur),
npu T 1000 K. B kakyw cTopoHy OyaeT mpotekats npotiecc? 3apucumMocteio AH® 1 §°
OT TeMmmepaTypbl MO:KHO npeHebpeut. Tawke HeoOXOAMMO yuecTh, 4TO B Tabmulax
snaueHns AH29¢ npusencns! B kx/Monb, a S¥0s — B Jx/Mons K:

a) -1089,3 x/I:x, BIIparo;

©) +665,7 k:x; B1eBO,

B) -665,7 kX, Bripaso;

r)-962,6 k/lx; Bnego.

BapHaHTb[ TECTOB I10 pa3genay Inemenmel xusmuueckoi kunemuru. Kunemura
CEMEPOZEILINBLX RPOUECCOEB, Kamaaus

TECT 1
|. B kakux eqMHULAX MOKET BbIPAaKaThCA CKOPOCTh XMMHYECKON peakIMH;
a) Mop-1'-¢";

0) a-monw 'L

B) ¢-MONb

r) MoJb-Jrt mun
2. 3a spewms, pasuoe 20 ¢, koHueHTpaums sewecrsa A naMenwiace ot 1,20 mosw/n oo 1,05
MOJIL/JT. YKaXKHTe CpeaHee 3HaAUEHHE CKOPOCTH Peakliui Mo BelecTRY A:

a) 0,0075 mome-w'-¢’!;

&) 0,0050 monp-tct;

B) 0,4500 Monp-1'-MuH";

r) 12,5 107 mone-nt-mun™.



3. Kakue Gaxropbl BAUAIOT HA CKOPOCTL XMMHYECKOH Peakuuu B pacTBOpe:

a) IpHpPOAA pearMpyLLHX BELLECTB;

0) KOHLIEHTPALIHA PearupyrOLLHX BELIECTB;

B) TEMIICpaTypa,

r} 00beM PEaKIIHOHHOTO COCYAA.

4. VKaKHTE KHCIOTY, B KOTOPOI UMHK Oyuer pactsopsrbes Handosiee menjieHHo (mMaccosas

08 BCeX KHCIJIOT B pacTeope pasHa 20%):

a) consinast HC1,

0) cepras H2SOqy;

B) HogoeomopoaHas Hi,

r) yrcycHas CHz;COOH.

5. Jlns peakumu Ax(r) + Bz(r) <> AB(r) ykaxute KMHETHYECKOE YPABHEHHE A/ MPAMOro

nponecca (C — cMMBON MOAAPHON KOHUEHTPALMU BEIECTRA):;

a)v=k- CHA);

6) v=k - CYAz)  C¥Ba);

B) v=k - C(Az) - C(Bz);

r)v=k- C¥Ay) - C(B2).

6. Bo cxonbko  pas  yBeJNMHMHTCH  CKOpocTb  peakuun  Ax(r) + Baxr) —

— 2AB(>x) npu yRenu4eHN KOHUEHTPALMK BelllecTra A B 3 pasa;

a) 3;

0)6;

B) 8;

r) 9.

7. Kak dopmynupyercs npasuio Bant-T'odda:

a) Npu NOBbIIeHHH TeMnepaTypbl HA 10°C ckOPOCTh XUMHUYECKOH peaxlu yBeNNuHBaeTCs B
2-4 pasa,

0) mns OONBIIMHCTBA XUMHHMCCKUX PCAKUMH CKOPOCTH PEAaKLHH YBCIHYHMBACTCA C POCTOM
TEMIICPATYPHI,

B) CKOPOCTh peakluMM MPOMOPLHOHATEHA MPOM3BEACHHIO KOHLEHTpALMil pearupyrommx
BEIIECTB, BO3BEMEHHBIX B CTENEHH, pPaBHblE CTEXHOMETPHUECKHM KoahUIlMeHTaM
peaxLuy,

T') IIpH NOHIDKCHUH TeMmnepaTyphl Ha 10°C cKOpoCTh XMMHYECKON Peaklny YBCIHMUHMBACTCS B
2-4 paza.

8. Kak u3MeHHTCs CKOPOCTb HEKOTOPOH Peakuuy Mpu MOBbILWLEHHH TeMnepaTypel ot 50 o
80°C (y=2):

a) BO3PACTET B O pas;

©) He u3mMeHuTCH,

B) BO3pacTeT B 8 pas;

r) yMeHbLINTCA B 8 pas.

9. Kak noBauAeT Ha COCTOAHUE PABHOBECHS peaKLIMK

SO2(1) + 1/202(r) <> SOs(r) + 99 kT
TMTOHWKEHNE TEMIIEPATY P!
a) paBHOBECHE HE CMECTHTCH;
0) paBHOBECHE CMECTHTCA BIIPARO;
B) PABHOBECHE CMECTHTCA BJIERO;
I') CKOpOCTL 00paTHON peakluyu YMEHBIIUTCA, a IPSMOH — HET.
10. B xakoM HAmpaBJACHUHN CMCCTHUTCS PABHOBCCHE TTPOLICCCa
SNz(r) + 1,5Hz2(r) <> NH3(r) + 45 k%
MpPH BHECEHUH B CUCTEMY KaTalu3aTopa:
a) HC CMCCTHTCH,
) BIIpaso,
B) BJIEBO;,



I) Ans CMEeLLeHns paBHOBeCHs HeOOX0IMM CTPOIO ONpPeneNieHHbli KaTann3aTrop.

TECT 2
CKOpOCTh XMMHUECKON peaklMH — 3TO:
a) BPeMs, 32 KOTOPOE MOJIHOCTBIO PACXOAYETCSl OJHO M3 HCXOIHBIX BELIECTE;
0) BpeMs, 3a KOTOPOEC 3aKAHIHBACTCS PCAKIHS,
B) M3MEHEeHHEe KOJIMYEeCTBA BELECTBA OJHOrO M3 peareHTtoB (WK NPOHyKTOB peakuvu) 3a
eNHHHLY BPeMeHH B equHHue o0beMa,
r) KOJIHYECTBO BELIECTBA MPOAYKTOB PEAKLIHH K MOMEHTY OKOHYaHHS PEAKLIMH,
2. 3a Bpems, pasuoe 10 ¢, kOHUeHTpauMs BewecTsa A n3MeHunacek ot 3,10 moas/n no 3,05
MOJIB/N1. YKaKHUTE CpeIHee 3HAMCHHE CKOPOCTH PEAKINH IO BEIIECTBY A
a) 0,003 monp-nl-ct;
) 0,005 mome-' ¢!
e) 0,300 MOuTb- T --mMunL
r) 8,33-107 moab-n-mun,
Jna kakoil peaklMi 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTPALMK OMUCHIBAETCA YPaBHEHHEM
v =kC(Az) - C*(B)
(C — cuMBOJI MOJIIPHOH KOHLUEHTPALNMH BELLECTBA):
a) Ba(r) + Az(r) — 2AB(r);
0) Ba(x) + Aa(r) — 2B2A(r);
B) B(x) + A2(r) — BA(r),
r) 2B(r) + A2(r) — 2BA2(T).
Kak n3meHHTCA CKOPOCTBL peakuuu
A(x) + B(r) — AB(k)
NpH YMEHbIIEHHH KOHIIEHTPAIHH UCXOHBIX BELeCTB B 4 paza;
a) He U3MEeHUTCH,;
0) BospacTeT B 4 pasa;
B) YMEHBIIHTCS B 16 pas;
') yMEHbIIHTCH B 4 pasa.
Bo ck0obKO pa3 HAAO YBENUUHUTL BHELIIHEE AABJIEHHE B CHCTEME, HTOOBI CKOPOCTh peaKLiMu
A(r) + 2B(r) — D(r)
YBENUYMIACh B 125 pas:
a) 5;
0) 25,
B) 125;
r) 100,
6. Kakoc ypaBHEHHE OINCHIBACT 3aBHCUMOCTb CKOPOCTH PEAKLMH O OT TeMmepaTryphl T (v —
TeMnepaTypHbiii KOIPGHUHEHT CKOPOCTH PEAKLMK):
a) u(T2) = (T,
0) u(T2) =v(Th) T2 —Ty);
B) V(T2) = V(T1) v(T2 - T1)/10;
F) U(Tz) = U(T])' Y('l‘l ’l‘l)-'l();
7. Kaxk U3MEHUTCS CKOPOCThE HEKOTOPOH peaklUd MPH MOBBICHWH TeMIepaTypel oT 30 go
100°C (v = 2):
a) Bo3pacTeT B 32 pasa,
©) Bo3pactet B 10 pas,
B) BO3PACTET B § pas;
I'}) YMEHBLIHTCA B 8§ pas.
8. XuMH1ecKoe paBHOBECHE Ha3bIBAKOT IHHAMHYECKHM, TIOTOMY 4TO!
a) 1B NPOTHBONOJIMKHLIX NPOLECCA OKA3bIBAIOTCH ¢OANaHCHPOBAHHBIMH,
0) B pe3ynbTaTe COBepluaeTcs padoTa;
B) B pe3y/IbTaTe BhIAECNACTCA UM MOTJOIAETCS SHEPTHS,



') ABa NPOTUBONONOMKHBIX TPOLECCA TPOTEKAIOT ¢ OAHHAKOBLIMH CKOPOCTAMH.
9. TIpoMBILINEHHBIH CUHTE3 AMMHAKA MO PeaKkiUU
Na(r) + 3Ha(r) <> ZNHa(r) + Q, (AH = 0)
IIPOBOAAT IPH MOBHIMIEHHOH TEMIICPATYPe, UTOORI:
a) CMECTHTb PABHOBECHE NPOLIECCa BIPABO,
©) yBENMUYHTDL CKOPOCTD PEAKLIUY,
B) CMECTHTh PABHOBECUE MPOLIECCA BIEBO;
r) He UCMONb30BATH KATAIU3ATOP.
10. HM3M¢HEHNIC JaBACHUS HE CMCIIACT PABHOBCCHE MPOLICCCOE:
a) Ha(r) + S(k) <> HaS(r);
0) Na(r) + O2(r) <> 2NO(T);
B) Ha(r) + I2(x) <> 2HI1 (1);
r) Hx(r) + Clx(r) <> 2ZHCI(r).

TECT 3

1. Ot kaxux (akTOPOB HE 3aBUCHUT CKOPOCTE XMMHUYCCKOH PCaKIUU B PaCTBOPE:

a) OT NPHPOILI PEATUPYIOLLHX BELLIECTB,

©) OT KOHUEHTPALNHN PEAruPYIOWHX BELIECTB,

B) OT TEMMEPATYPHI;

r) ot o0bemMa peakiMOHHOrO COCYAA.

2. MmMecTcs aBa cocyma OOMHAKOBOre odbeMa. B mepeoM cocyae KOau4ecTBO BemmecTra A 3a 10
C U3MCHHIIOCH ¢ 5 0 2 MOJIb, a BO BTOpOoM 3a 20 ¢ — ¢ 10 1o 5 Mone. Kakoe yTeep:kaeHue
CIPABEATUBO.

a) CKOPOCTb PEakuHH BO BTOPOM COCYIE BLILUE, HEM B IMEPBOM,;

0) CKOpOCTh peakiuit B 000HX cOCyaax OAMHAKORA,

B) CKOPOCTh PEaKiMU B MEPBOM COCYAE DObIIE;

') CKOPOCTB PCAKLIHH B MICPBOM COCYAC B 2 pas3a HHXKE, Y¢M BO BTOPOM.

3. YKaKHTC KUCIOTY, B KOTOPOH LUHHK OVAET pacTBOPATLCS Hambonee OBICTpO (MaccoBast o
BCEX KHUCMOT B pacTBope paBHa 20%):

a) consinast HCI,

0) oprodochopHas HzPO4;

B) HogoeomopoaHas HI,

r) ykeycnas CH3COOH.

4. Bo CKOILKO Pa3 HAZO YBEJIMYHUTDL AaBiienue, 4To0bl CKOPOCTL PeakLry

2AB(r) + B2(r) -> 2AB2(r)
Bo3pocaa B 1000 pas:
a) 5;
©) 10,
B) 100,
r) 1000,
5. Xumuueckas peakius NpoTeKaeT No YpaBHEHUIO
2AB(r) + 2D{r) — 2ABD(r).
Ilpu yBenMueHNH KOHUEHTpAIun BeinecTea AB B 2 paza CKOPOCTb pPEakKLIiH:
a) He U3MEHHTCH,
©) Bospacrer B 2 pasa,
B) Bo3pacTeT B 4 pasa,
r) BozpacreT B 8 pas.
6. Yxkakute npasuno Baut-l'odda o TeMnepaTypHOit 3aBHCUMOCTH CKOPOCTH PCAKLIHH:
a) vr = LYY,
6) k= Ae-lia«’R'l';
B) U = kC*C™



r) v = +Ac/At
7. Kak U3MEHHUTCSI CKOPOCTL HEKOTOPOI! peakIuy MpH MOBLIICHHH TeMITepaTyphl oT 25 1o 55°C
(y=2)
a) Bo3pacrer B 6 pas;
0) He U3MEHUTCHA,
B) BO3pacTeT B 8 paz,
I'}) YMEHBLIHTCA B 8§ pas.
8. CocTosHHE XUMHHECKOTO PABHOBECHS KOMHUECTBCHHO XapaKTepH3VIOT:
a) UCXOAHBIMH KOHUEHTPALUAMHU PEAreHTOB;
©) koncranToi bonbumana;
B) KOHCTaHTOIl pa3HOBECHS,
r) sHeprueil akTUBaLlHH,
9. B kakoM HarpaBJICHUH CMECTHTCS PABHOBECHE
2HBr(r) <> Ha(r) + Br2() — Q, (AH =+ 0)
TP YBEITHYEHHH KOHLEHTPALHH BOAOPOAA:
a) BMpaso,
0) He cMecTHTCH;
B) BJICBO;
') CMECTUTCS BJICBO MPH OAHOBPCMEHHOM YMEHBIICHUH KOHLIEHTPALHH OpoMa.
10. Ykaxure, I KAKHX [MPOUECCOB yMmeHnblueHue 00bema CHCTeMbl CMECTHT PABHOBECHE
BIIPABO!
a) 2NHs(r) <> Na(r) + 3Ha(1) - Q;
6) Ca0(x) + COa(r) <> CaCOs(k);
B) CO(r) + Cla{r) <> COCla(r);
r) Ha(r) + Clz(r) <> 2HCI(r).

TECT 4
|. 3aBHCUMOCTL CKOPOCTH PeakuHH odLLero Tnna
aA +bB — dD + eE
OT KOHLIEHTPALUK ONMUCBIBAETCS OCHOBHBIM MOCTYIATOM XMMHHECKOH KMHETHKH — 3aKOHOM
AeHCTBYIOLIMX Mace. Ero odlnee MaTeMaTHHECKOE BbIpaKEHHE:
a)u=k-C(A) C(B);
0)v =k CYD) - C(E),
B)u =k - CY(A) - C"(B);
_ le[oT[&]
V= Tt
2. Ins kKako# peaxkiun 3aBUCUMOCTh CKOPOCTH OT KOHLEHTPALMH OTIMCBIBAETCS YPABHEHHEM U
= kC{Az):
a) Ba(r)+Aa(r) — ZAB(r);
0) 2B2(r) + Aa(r) — 2B:A(T);
B) B(x) + Ax(r) — BAx(1),
r) 2BA(r) + Ax(r) — 2BAx(r).
3. JIns kakoii peakiuu Npu H3MEHEHHH KOJIMUECTRA BEIECTBA A CKOPOCTh HE U3MEHHTCS:
a) A(r) + B(r) —
0) 2A(r) + Ba(x) —;
B) 2ZA(x) + 2B(r) —;
r) 3A(r) + Ba(r) —.
4. Jns kakoil peakuuy yBeJIMYEHWE KOHLEHTPAaUMH BewecTBa A B 2 Pa3a yBEJIHYUT CKOPOCTD
peakuuu B 4 paza;
a) Aa(r) + Ba(r) — 2AB(r);



6) Aa(r) + B(x) — BAx(k);
B) 2Ax(r) — B(r);
r) 2A:(x) — B(r) + C(r).
5. Kakue BCIIECTBA HA3BIBAIOT KaTAMH3aTOPaMI:
a) oOpasyIoIIHe BEICOKOMOJICKYIIIPHBIC COSIHHCHIS,
©) M3MeHsALWHEe CKOPOCTb XMMHYECKOH PeakuuH, HO OCTAIOLIHEeCHs HEU3MEHHBIMH Nocie
OKOHYaHUA PEaKLHH,
B) 3 heKTHBHO NOrMOUIAKNINE PAAUOAKTHRHOE H3TYUEHHE,;
r) yBEMMUUBAIOLIHE {HO HE YMEHBLIAKLHE) CKOPOCTh XMMHYECKOH peakLiuH,
6. CKOpOCTb KaKHX PCakIuil YBeIHUHBACTCS ¢ POCTOM TEMITCPATYPHL:
a) moOBIX,
©) NPoTeKAIOLLNX C BbIIEIEHHEM JHEPIHM,
B) MPOTEKAKILKX C TOMNIOLIEHHEM 3HEPTHH,
r) TONBKQ 3aKAHUYHBAOLIHMXCS YCTaHOBNEHHEM XMMHYECKOrO PABHOBECHS.
7. Kak M3MEHUTCS CKOPOCTE HEKOTOPOH peakiny IpH MOHIKCHHH TeMrepatypel Ha 50°C (y =
4):
a) sospacrer B 20 pa3;
©) He u3mMeHUTCH,
B) Bo3pacteT B 1024 paza;
r) yMmenniiutca B 1024 paza.
8. Kaxoe yTBep:KIOCeHHE CIIPAaBEANUBO;
a) B COCTOSHHM XHMMYCCKOTO PABHOBCCHA KOHLEHTPALMH MCXOIHBIX BCILNECTB H IPOIYKTOB
PeakuHH CO BPEMEHEM HE H3MEHSAIOTCH;
©) NIpH XHMHYECKOM PaBHOBECHH MAacCa WCXOIHBIX BELIECTB BCET[A PAaBHA Macce MPOAYKTOB
peaKLIHH,
B) MPM XMMHYECKOM PaBHOBECHH HUKAaKHe XMMHYECKHE PEAKIIHH B CHCTEME He TIPOTEKAKT,
I') B COCTOSTHMHM XMMHYECKOTO PABHOBECHS KOHLEHTPAINH HCXOMHBIX BCILNECTB U IIPOOYKTOB
peakLH BCeria paBHBL
9. Kakue (hakTopbl CMECTAT BNPABO PABHOBECHE PEAKIINU
COz(r) + H20(x) <> H2CO30x) + Q, (AH < 0):
a) NOBbILEHNE JaBJICHHS,
©) ysennuenue kouuenrpaunn COs;
B) MOBbILIEHUE TEMMIEPATYPHI,
r) NOHMXeHHe NaBJeHUs,
10. B xaxoM HanpaBJICHHH CMECTUTCS PABHOBCCHUE B CHICTEME
Fe(k) + 302(r) <> Fe:03(x) — Q, (AH - 0)
MIPH YBEITUHEHHH JaBJIEHHS:
a) B CTOPOHY 00paTHON peakium;
0) B CTOPOHY MPSIMOMN peakiuu;
B) HC CMECTHTCH,
T} O CMEIUICHHS PABHOBECHS HCOOXOOUM KATaH3aTOP.
I) yMeHbIIHB 00beM PEAKLIHOHHOH CHCTEMBI.

BapuaHTBI TECTOB O PA3JeTy
Pucmeopsr. Peaxuuu ¢ 600HWIX pacmeopax

TECT 1

I. Maccosas noas (o, %) pacTBOPEHHOro BELECTBA — 3TO:

a) OTHOLIIEHWE MACChl PACTBOPEHHOTO BelllecTra (r) K odmieit macce pactsopa (r);

0) OTHOLIEHHE KOJHYCCTBA PACTBOPCHHOTO BEIecTBa (MOJIb) K o0Imei Macce pacTeopa (T);
B) OTHOLICHHC KOMMYSCTBA PACTBOPCHHOTO BEIICCTBA (MOJIB) K MAcce pacTBOPUTEII (T);

) OTHOLIEHNE MAcChl PACTBOPEHHOIO BellecTsa (1) K Macce pacrsopuress (r).



2. Tlpu HeDOoUIbLIOM YBEJIMUYEHHH AaBIeHNS PACTBOPUMOCTD MA30B B BOAE!

a) BO3pacTaerT,

0) yMeHbll1aeTCS,

B) HC H3MCHSICTCS,

I') CHauasa BO3pPacTaeT, 3aTeM YMCHBIIACTCSL.

3. Tlpu auccounauMy Kakoro HJIeKTPOJHTA B BOJE B KAYECTBE KATHOHOB OOPA3yIOTCsH TOJNBKO

MOHBI BOIOpOJA!

a) ruapoxcua Hatpust NaOH;

©) ruapokapOoHat kanus KHCOs;

B) kapbonat xamusa KaCOs;

r) cepHucTas kucmora H2S0;.

4. Tpwu opunaxosoi konuenrpauny 0,01 MOJIL/ T B paCTBOPE KAKOTO W3 MIEKTPONHTOB, GOPMYJIbI

KOTOPbBIX NPHBELEHbI HUYKe, HAHOOJIbLIAA KOHLEHTPALUMS THIPOKCHI-HOHOB?

a) KOH;

©) Ba(OH)2;

B) CH;COONa;

r) NazS.

5. B kakom psiny cuiia KHCKoT, GOPMyJIbl KOTOPbIX IPUBENEHb] HHIKE BO3PACTALT:

a) HCI, HF, HI,

0) HiaPO.4, H2SO4, HNO9;

B) HaTe, HzSe, HaS,

r) HNOs;, HNO;, HPO;.

6. Kaxic ypaBHCHUS 3MCKTPOIUTHYCCKON TUCCOLUALIMH 3AMTUCAHBL HCBCPHO!

a) CH:COOH < CH3" + COOH;

0) NH4+OH «» NHy + OH;

B) KCl <> K' + CI';

r) CaClz <> CaC1* + CI' ; CaCl" < Ca*" + CI-.

7. Kakne mapel HOHOB, (OpPMyJBI KOTOPBIX MPHBEACHE HIDKE, MOTYT HAXOOUTHCSA B PAcTBOpE

COBMECTHO B 3HAYHTENIbHBIX KOJHYECTBAX:

a)H u OH;

6) K~ u SO4%;

B) Ag' uCl;

r) Ba?' u NOjy.

8. Kakosa maccoras noaa (@, %) rMAPOKCHAA HATPHA B PACTBOpE cojep:kallem B 50 r Boabl 25

r NaOH:

a) 31,3

0) 32.3;

B) 33.3;
r) 34,3
9. Kakas macca BoApl M PacTBOPa ¢ MACCOBOH ponel xnopuna maruus 20% norpedyercst nis
npurotoeaenns 300 r pacteopa ¢ maccosoii noneii MgClz 4%:
a) 240 r pacteopa 1 60 r H20;
0) 60 r pactBopa u 240 r H20;
B) 40 r pacteopa u 260 r H:O,
r) 20 r pacreopa u 280 r H20.

10. B HekoTopoM o0beme c¢naboii OMHOOCHOBHON KMCIOThI cosepxutes 2-10° monekyn
kucnotsl, 4-10° wonos sonopoaa u 4-10° nonos kucnorHoro ocratka. UeMy pasna creneHnb
AMCCOUMATIMK KUCHOThI (o, %)

a) 0,2%;
0) 2.0%;
B) 0,02%;
r) 0,04%.



TECT 2

I. MonsipHasa koHUeHTpaLHa (MOAApPHOCTL, M) — 3TO!

a) OTHOIICHHE MacChl PACTBOPCHHOTO BelecTra (T) K 00beMy pacTeopa (11);

0) OTHOIIEHHE MACCHI PACTBOPCHHOTO BCIIECTRA (I) K MacCe pacTBOPHUTENA (T),

B) OTHOLUIEHHE KOJIMYECTBA PACTBOPEHHOIO BewecTsa (Moib) K obbemy pacrsopa (i),

) OTHOLUIEHHE KOJIMHECTBA PACTBOPEHHOIO BellecTsa (MOJb) k 0OLel macce pacTsopa ().

2. OtMmeTbTe QOpPMYINBI BEHIECTB, KOTOPbIE B BOJIHOM PACTBOPE MHCCOLMUPYIOT CTYMEHYATO!

a) KHS;

0) A1(OH);;

B) CuSQOy;

r) H:POu.

3. Tlpu pacTBOopeHNN TBEPABIX BELIECTB B BOAE SHEPTUSL:

a) BCerna norjomaeTcs;

0) Bcerna BbIAeNseTCH;

B) MOJKET MOTJIOIATECS NI BHIICIATHCS,

T') HC BBIACISICTCS M HE MOTJIOIACTCA.

4. Yxaxwure GopmMyibl BEWECTB, KOTOPbIE [IPH AUCCOUMALNN OOPa3ylOT XJOPHI-HOHDI

a) KClOz;

0) KCI;

B) KCIO;

r) NH4C1.

5. Mexay KakuMH HOHaMy, (hOpMyNbl KOTOPBIX IPHBEACHHI HIKE, B BOJHOM pacTBOPE HET

XHMHYECKOTO B3aHMOAEHCTBHS:

a) Ag u NOs,

6) Ca* uCl;

B) HCO;" u OH,

r) COs* uH'.

6. Kakune ypaBHeHNs peaKUHii, CXeMbl KOTOPbIX MPHUBENEHbl HUIKE, OTIUCBIBAIOTCA OAHHAKOBBIM

COKpallleHHbIM HOHHBIM YPaBHEHHEM:

a) CuCl; + 2KOH

0) CuClz + HzS

B) CuSO4 + 2ZNaOH

r) Cu(OH): + 2HCI

7. Mexay KaKknMH BELIECTBAMH B BOOHOM PacTBOPE HET XMMHYECKOTO B3aHMOIEHCTBHA:

a) xnopua kanusa KC1 + vutpar natpus NaNQOz; —;

0) xnopua Mean (IT) CuClz + ruapoxcun kanus KOH —;

B) ruapoxcua Meau (11) Cu(OH): + pasbasnernas cepras kucinota HaSO4(p) —;

r) gHurpat meau (1) Cu(NO;); + asorHas kucnota HN); —.

8. KakoBa mMaccosas aons (@, %) ruapokcHaa HaTpus B pacTrope maccoi 50 r, coaepskatiiem
ruapokcua Hatpus NaOH wmaccoii 25 r;

a) 40,

0) 45;

B) 50;

r)33.

9. B naboparopuu MMEIOTCs PacTBOPLI C MACCOBOH poneil xnopuaa dapus 10 n 20%. Kakyro
Maccy KasKAoro pacTsopa Haj0 B3ATh Ana nonyqenus 300 r pacTBopa ¢ MaccoBoil fonei
BaClz 12%:

a) 150 u 150,

0)240u 60 1]

B) 60 1 240 r;

r) 100 u 200 r.



10. Uemy pasen pH pacrsopa, B 1 11 kotoporo coaepxkurcs 0,0051 r nonos OH™:
a) 3,52;

0) 10,48,

B) 9,52,

r) 4,48,

TECT 3
|. VkaxuTe NpH3HAKH WCTHHHBIX PACTBOPOB, KOTOPbIE OTAMYAKT WX OT MeXaHHYEeCKHX
cmecei;
a) MePCMEHHBIH COCTAB;
0) TOMOTEHHOCTE;
B) [PH CMELIHBAHHH KOMIIOHEHTOB NPOHCXOINT BblAEJIEHHE UIH NOTIOWEHNHE YHEPTHH;,
I) BO3MOMKHOCTb Pa3eJIeHHs] HA COCTABHbBIE HaCTH.
2. YxaxuTe KOMMOHEHTE! PACTBOPA CEPHOH KUCAOTHI B BOAE;
a) xaTHoHbl H" 1 anuonst SO
0) katronnsl H' u annonn Cl;
B) KaTHOHb! H 1 annoner HSOy ',
r) karuonsl H' 1 annonst PO4> .
3. PacTBopuMOCTD BELLECTB 3aBUCHT:
a) OT UX TMPUPO/IbI;
0) 1715 ra30B — OT JaBJEHHSA;
B) LIBCTA,
r) 00beMa PEaKLHOHHOTO COCYIa.
4. Tpu oagunakosoi xonuentpauun 0,01 monwp/n B pacTBope Kakoro M3 3JEKTPOIHTOB,
opMyJibl KOTOPBIX MPHBEIEHBI HIKE, HANOOIbLIAS KOHUEHTpauns xnopua-uonos CI'?
a) KCI;
0) BaCly;
B) Al1Cls;
r) KCIOs.
5. Kakast mapa MOHOB, GOPMYJIbl KOTOPKIX MPHBEAEHbI HHKE, YHacTBYeT B 00pa30BaHUU OcalKa
NpH CIMBAHHK BOJHBIX pacTBopoB kapOoHata kanusa K2COs 1 xnopuaa kansuus CaCly;
a) K uCl
8) K nCa?';
) Ca?' n COs%;
r) CO* u CI'.
6. Kakoe M3 MOMEKyNspHBIX ypaBHEHHH, CXEMEl KOTODPBIX TIPHBEAEHBI HHKE, COOTBETCTBYET
notHomy NO, + H™ — HNOz:
a) KNO; + Ca(OH):
9) KNO; + HCI
B) HNO: + KOH
r) KNOz + NaHCO3
7. YKaXXuTe CXeMYy HEOCYLIECTBUMOI B BOJHOM PacTBOPE PEaKLHHU:
a) KzCOs + Ba(OH); —;
0) Na:CO3 + HCl —;
B) A1{OH); + NaOH —;
r) KCI + NaNQOz —.
8. KakoBa maccoBsasi 10y rHAPOKCHIA HATPUA B PACTBOPE, NIOJNYHEHHOM pacTBOpeHHeM 2,3 T
NaOH g 100 r Boas! (oTBeT AaTh % ¢ TOUHOCTBLIO AC ThICAYHBIX TOJEH )
a) 2,300,
0)2,250;
B) 3,910;
r) 2,248.



9. Paccuuraiite maccy pacrsopa cyibhara menn (11) ¢ maccosoii noneit CuSQO4 8% u maccy
BO/IbI, KOTOPbI€ HAMO CMELIaTh, 4TOOB! MonyuuTh 500 r pacTBOpa ¢ MaccoBoi Aoneii cyabdara
menu (IT) 2%:

a)375ul2sr;

0) 125 u375r;

B) 40 u 460 r;

r)8ul00r

10 YUemy paeHbl pH u pOH pacTBopa, KOHUEHTpalMs HOHOB BO0OPOAA B KOTOpom pasHa 107
MOJIb/N;

a)4u 10;

0) -4 u -10;

B)4dud;

r)10u 4.

TECT 4

1. MonsanbHast KOHIEHTpaLUs ( MOJSITIBHOCTD, C,) — 3TO:

a) OTHOIICHHE MacChl PACTBOPCHHOTO BelecTra (T) K 00beMy pacTeopa (11);

§) oTHOLIEHHE KOIUYeCTBa PACTBOPEHHOIO BellecTBa (MOJIb) K obwei Macce pacTeopa (),

B) OTHOLUIEHHE KOJIMYECTBA PACTBOPEHHOIO BEWECTBA (MOJIb) K Macce pacTBopuresns (Kr);

r) OTHOLIEHHE MACChl PACTBOPEHHOIO BelleCTRa (r) K Macce pacTBOpuTena (kr).

2. Ot kakux (akTOPOB 3aBHCHT PACTBOPHMOCTH [a30B B BOJE!

a) JABIICHUS;

0) mpupoak! Tasa;

B) TEMIIEPATYPSI,

I) CKOPOCTH MPOIYCKAHHWS Ia3a B BOAY IPH HEM3MEHHOM BHELWHEM [aBJIeHHH.

3. Tlpu Auccolmalivy Kakux 3JeKTPOJNHTOB B KaueCTBE OTPUIETENBHO 3apsKEHHBIX MOHOB

00pa3syrTCca TONBKO TUAPOKCHA-HOHBI;

a) poma HyO;

©) rugporcua kanus KOH;

B) xnopua rugpokcomarina MgOHCI,

r) ruapooptodochar ammorusa (NHa)2HPO4.

4. Kakne GaxTophl BJIUAIOT HA CTEIICHE YICKTPONIUTHICCKON THCCOMHALIHN

a) mpupoaa PaCTBOPHTEIS,

©) npupoaa pacTBOPEHHOrO B BOJE BELECTBA,

B) KOHUEHTPALHs PACTBOPEHHOIO B BOAE BELUECTBA,

r) o0ObeM peaklIHOHHOTO COCYa.

5. YkaxuTe OTBeT, KOTOpbI OTpakaeT OnpeaeneHHe pacTBOPHMBIX OCHOBaHMIL B CBeTe

TCOPHH 3ICKTPOIUTHUECKOH AHCCOLHALINT:

a) CIOKHBIC BCIUICCTBA, COACPKAIINE THIPOKCH -HOHBI,

0) sanexTponanTsl, 00pa3yloWHe NPU AMCCOUMALNH HOHBI METANA U PHAPOKCHI-HOHBI,

B) CIIOJKHbBIE BELLECTBA, PEArnpyIOLLHE B BOAHbIX PACTBOPAX € KUCIOTAMH,

r) 37eKTPONUTLL, OOpasyHIHe NMPH AUCCOLMALMK B BOJHBIX PACTBOPAX B KAUECTBE AHHOHOB
TOJIBKO THAPOKCHA-HOHBI,

6. Kakoc COKpallleHHOC¢ MOHHOE YPaBHCHHC OTBCUACT B3aHMOJICHCTBHIO BOIHBIX PacTBOPOB
KHCJIOTHL H OCHOBAHMUS (pEaKLNK HCHTPATH3ANH):

a) NH4' +OH — NHat + H20;

6) HCO3 +OH" — CO:* + H20;

8) H + OH — H:0;

r) CO:* + 2H" — CO:21 + H20.

7. Kaxast napa HOHOB, )OPMYJIb] KOTOPHIX IPHBEICHBI HIDKC, YIACTBYCT B 00pa30BaHNH OCaiKa
TpU CIUBAHUH PacTBOPOB HUTpaTa Sapust BaNO: u cymehaTa kamms KaSOy:

a) Ba® u NOs ;



6) Ba? u SO%;

B) K" uNO;s,

rNK* n SO+,

8. CKoJIBKO IpaMMOB THAPOKCHIA HATPHS HEOOXOOUMO AJIS MPHUIOTOBICHUA 4 J1 pacTBopa C

maccoBoi nosei NaOH 12% v inorHocteto p = 1,37 r/mn:

a) 480,8,;

0) 1204,

B) 542.9;

r) 657.6.

9. Heobxomumo paszdaButk 400 r pacTeOpa CCPHOM KHUCAOTH (MaccoBas mons 95%) somoit oo
koHuenTpaunn  19%. Ckosibko mis ITOrO noHagoOuTCs JIMTPOB BOIbI U CKOJNBLKO
KWJIOTPAMMOB [IOJIYHHTCS Pa30aBNeHHONH KUCIOTbI

a) 1,6 nu 2 kr;

0) 1600 mn 1 2000 r;

B) 600 M u 380 ]

r} 0,8 mu 1000 r.

10. Bouucauts pH pacTBopa, B KOTOpoM KoHueHTpaims [OH ]-uoHoB (Mosib/n) pasHa 6,5-10°;

a) 7,18,

0) 12.9;

B) -8,82;

r) 8,82.

BapuauTel TecTOB N0 pazaeny
OKML'JEHMIBJIbH()—&’()CCMI(IH()BHH!&I BILOLE AP ECCHI. 9JL€R'M1P(JIMJMM‘£€CKM€ npoieccn
& NICKRIPOAHIMUX, K()pp(uuﬂ U 3G Om Kopposidi.

TECT 1

. Xumuueckue peakiMu, NPOTEKAIHE ¢ H3IMEHEHWEM CTENeHM OKMCJEHHS 3/1eMEHTOB,
BXOIALIHX B COCTAB PearupyloLIMX BeLecTs, Ha3bIBAIOT!

a) KHHETHYeCKHMU,

0) CTEXMOMETPHUYECKUMU;

B) HOHHBIMH,

I') OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIMI.

2. OKUCTHTENE — 3TO ATOM, MOJICKYJIa HIIH HOH, KOTOPBIH:

a) YBEIIM4HBAET CBOIO CTEIEeHb OKHCIEHHS,

0) npuHUMaer NEKTPOHDI;

B) OKMCIIAETCH;

r) OTAZET CBOH 3EKTPOHBIL

3. B xakoM COeOMHEHUU CTENCHE OKUCICHUS MapraHLla MaKCHMAalbHA!

a) Mn03;

©) H2MnOs;

B) NaxMnQy;

r) KMnQy.

4. Kakwue cpoiictea B OBP nposeaser uoaua-uon (I');

a) TONBKO OKHCIHTENS,

0) HI OKHCIUTEIS, HH BOCCTAHOBHTE]IS,

B) TOJIBKO BOCCTAHOBUTEIIA,

r) ¥ OKHCIINTENA, H BOCCTAHOBHUTEIA.

5. B kakux panax BelLecTBa MepeqyHCieHbl B IOPsIKe BO3PACTAHUA OKHCIUTENBHBIX CBOHCTB!

a) xaop, Opom, drop;

©) 6pom, xnop, drop;

B) CcEpa, BOAOPOI, KHCIOPO;



) yriepom, a3oT, KHCIOPOA.
6. Vxaxute cxemsl OBP:
a) SiHy + Oz — S10; + H20;
0) FeO + P — Fe + P20s;
B) KOH + COz; — KHCOs5;
r) H:O — Hz + Oz
7. YKaxuTe cXembl MPOLECCOB OKHCIEHHS!
a) PO+ +2H — HyPO4;
0) NHs — NOs;
B) 20" — 03"
r) SO+ — H*S.
8. Hdns OBP, nporekaroweii 1o cxeme
Mg + HNO3 — Mg(NO3)2 + Na+ H20,
YKaKUTE 3HAUEHHA CTeNeHell OKMCIEHWA 3NeMeHTa OKUCIMTENs 0 M TOocne peakiuu (B
BOCCTAHOBJIEHHOI opme):
a) 0 no u +5 nocne;
0) +5 mo u +2 mocne;
B) 0 10 u +2 nocne;
r) +5 no u O nocne.
9. JIns  peakuuu nonaydeHus OpoMa TpH  B3aUMOAEHCTBMM MEpMaHraHaTa Kaaua MU
DpOMOBOAOPOA MO CXEMeE
KMnQO4 + HBr — Brz + MnBr: + KBr + H:0
VKAKHUTE, CKOJIBKO MOJIb BOCCTAHOBUTEIIS PACXOIYETCs Ha 2 MOJIb OKHCIHTEIS:
a) 16;
©) 10,
B) I;
r) 8.
10. KoadduuueHnTrl nepen OKUCIUTEICM U BOCCTaHOBUTEIICM B ypasHeHuu OBP
P + HC103; + H20 — HaPOs + HCI:
a)ou9;
0) 1 u2;
B) SHO;
ryéoms.

TECT 2

I. JTrobas OKMCIUTENBHO-BOCCTAHOBHTENBHAS peakliMs BKAKYAET ABa NpoLecca;
a) TMAPONN3 H AHCCOLIHALIMID,

0) HOHMU3ALIMI0 H JUCCOLHALIIED,

B) OKHCJICHHE U BOCCTAHOBJICHHUE,

I') BbIOEJIEHHE U IOMIOWEHHE TETIOTLI.

2. BoccranoBuTesb — 3TO aTOM, MOJIEKYIA WU HOH, KOTOPBIIL.

a) YREJIHYHRAET CBOK) CTEMEHb OKUCIEHHS,

0) NPUHUMAET 3NEKTPOHBI;

B) OKHCIISICTCS,

T'} OTOACT CBOU DIICKTPOHBL

3. Ormersre Gopmysibl COEIHHEHUH C OAMHAKOBOH CTENEHbIO OKHCIEHHS a30Ta!

a) MgaNa;

0) NO;

B) NO»;

F) NHs.

4. OrmeTbTe GOPMYJIIBI HOHOB, COACPKALINX ATOMBI CO CTCIICHBIO OKHCICHHS +4:
a) COs*



6) PO+,
B) NO2;
r) MnQ;,
5. YkakuTe XHMHUYCCKHE 3HAKH D3IEMEHTOB € IICPEMCHHOH CTCHNEHBIO OKHCICHHS B
COCOUHEHHSIX:
a) C;
0) K;
B) N,
r)F.
6. B kaxux mapax ofa BemecTBa, (OPMYNBl KOTOPBIX MNPHBEICHBI HIDKE, MPOSABILIOT
IBOHCTBCHHBIC OKHCIHTENBHO-BOCCTAHOBUTEIBHBIC CBOCTBA:
a) KMnQOa u SO3;
©) S 1 HNOz;
B) SO u N2O3;
r) H20 n K:Cr07.
7. Yxaxkure cxeMmel OBP, B KOTOPBIX BOZA SBJSETCH OKHCIUTEICM:
a) CaO + H,0 —;
6) H20 + Cl. — HC1 + HCIO;
B) K+ H20 —;
r) KH + H:0 —;
8. Ilpu nonananum KENe3HOH CTPYKKH B CHABHO HArpeTyrH) KOHLUEHTPHPOBAHHYHD CEPHYIO
KHCJIOTY BO3MOIKCH IPOLIECC:
a) Fe + H2SO4 — FeSO4 + Hz;
©) Fe + 2H2S04 — FeS04 + SOz + 2H20;
B) JKEJEe30 IMAacCHBHPYETCH KOHLEHTPUPOBAHHONW CEPHOH KHCJIOTOH, NOITOMY peakuus He
NPOUCXOANT,
r) Fe + 6H:504 — Fez(S04)3 + 350, + 6H,0.
9. CKoOJBpKO MOJb pa3daBICHHON a30THOMH KHUCIOTH PacXOAyeTcs IIpH OKUCISHHUH 3 MOJb MEIH
1o cxeme
Cu + HNO3 — Cu(NOs), + NO + H;0:
a) g,
0) 2;
B) 4;
r) 6.
10. Ykaxure cymmy koadduunenro B ypasnennn OBP, nporekatoweii no cxeme
KI +KBrO; + HC1 — 1; + KBr + KCI + H;0.
KosthduumeHT «1» Takske cneayer yuHThIBaTh;
a) 18;
0) 20;
B) 24,
r) 13.

TECT 3
1. OKHCAUTENEHO-BOCCTAHOBHUTENBHEIMH HA3BIBAIOTCS PEaKLIHH, MPOTCKAOIINC:
a) ¢ M3MCHCHHMCM CTCIICHH OKHCICHHS JJIEMEHTOB, BXOMSIINX B COCTAB PCarHPYIOIINX
BELLECTB;
©) ¢ BoigenennemM JuOO NOrNOLLEHUEM TEIUIOTLI,
B) 10 KOHIIA;
r) ¢ usMeHeHuem pH cpenml.
2. CTeneHb OKHCJICHHS — 3TO:
a) OTPHUATCILHBIN Torapu(hM KOHIEHTPALIH HOHOB OKHCIHTENS B PACTBOPE;



(¥¥)

©) yCIOBHbBIH 3aPsil HIEMEHTA B COEIUHEHHH, BLIUUCIEHHBIA HCXOL5 M3 IPEANIONOIKEHHS, YTO
COe/IMHEHHE COCTOUT TOJIbKO U3 HOHOR;
B) YMCJIO, NOKA3LIBAKOIEE, CO CKOJBKUMH OJHOBANEHTHBIMU aTOMaMU MOKET COEIMHUTHCS
aTOM IAHHOTO DJICMCHTA;
I') YCIOBHEIH 3aps 371€MECHTA B COCIUHCHUH, BBIMUCICHHBIN UCXOIs 13 MIPEATION0KCHISI, YTO
BCE CBSI3U B COSIHHEHHH — KOBAJIEHTHBIE,
Kakue coenntenus B peakuusaX ¢ APYrUMH BEWECTBAMH [POABISIIOT TONLKO OKUCITHTENbHDIE
CBOWCTRA;
a) nepmanraHat kanua KMnQOy;
0) muxpomat HaTpusa NazCr207;
B) Homoeomopoa HI,
r) azoTHas kucnora HNOs.
B xakom psagy Bewects, GOPMylibl KOTOPBLIX [PHBEAEHbLI HUKE, CTENEHbL OKHCJIEHHS
KHCI0POJA BO BCEX COETTMHEHUSIX paBHA -2;
a) H20O, Ca(OH),, OF;
0) NO, SO;, H202;
B) SOz, H3PO4, FeiOy;
r) KO, P20s, Cl20.
YKOKUTE XHMHYECKHE 3HAKKW OJJEMEHTOB ¢ TMOCTOSHHOH CTENEeHbI0 OKHCIEHHS B
COEIMHEHHSAX;
a) C;
0) K;
B) N;
r) F.
Kakyio ponb B OKHCIHTEIbHO-BOCCTAHOBUTEIBHLIX PEAKLUMAX Urpaer cyabbua-uon S7:
a) TONBKO BOCCTAHOBMUTENE,
0) TONBKO OKHCAUTEN b,
B) ¥ OKHCIIUTENb, 1 BOCCTAHOBUTEIIb,
r) He NPOSBIAET OKUCIHTENLHO-BOCCTAHOBUTENLHLIX CBOHCTB.
B xakoli peakuuu cTeneHb OKHCAEHHA H3MEHSIOT aTOMbl OIHOTO M TOTO K€ 3NeMeHTa.
a) NHyNO; — N20 + 2H20;
0) 2KC10; — 2KC1 + 30z;
B) 3Fe + 20; — Fe304;
r) 2NHs — Nz + 3Hz.
Hns OBP, nporekatoueii no cxeme
MnQ: + 02 + KOH — Ka2MnQ4 + H20,
YKQKHTE, CKOJBKO MOJIb BOCCTAHOBUTENA pacXoayeTcs Ha | MOJb OKMCIUTENd:
a) 1;
0) 2;
B) 4;
r) 10.
Ykaxkute 3HaueHue kosdpduunenta npu socctanosutene 8 OBP, mpoTexarouieii no cxeme
Cas(PO4)2 + C + Si0z — CaSi0: + P + CO:;
a) 1;
0) 5;
B) 3;

r) 2.

. Ykaxkute cym™my koabduuueHtoB npu dopmyaax ecex Bewects B ypasHenuun OBP,

NPOTEKAKLIEN MO CXeMe

H,S + Brz + H20 — H2804 + HBr.
KoadduumeHT «1» Takke CNenyeT YUHTHIBATE:
a) 18;



0) 16,
B) 8,
r)35.

TECT 4

1. Merox anekTpoHHOrO faanca OCHOBAH HA MPaBUe;

a) B HAHHOW PeaKuHH YUCHO HNEeKTPOHOB, OTAAHHLIX BCEMH YacTHLAMH BOCCTAHOBHTENEH,
BCET/d PABHO YMCAY 3TEKTPOHOB, TPUCOEIMHEHHBIX BCEMH YaCTHLIAMM OKUCTHTENe;

0) B AaHHON peakiMy YMCIO 3NEKTPOHOB B NEBOH W MpaBoii 4YacTdX ypaBHEHHs Bcerfaa
OJIMHAKOBO,

B) B JaHHOHW peakiUH YHCJIO SJICKTPOHOB, OTIAHHBIX BCEMH HacTHLIAMH BOCCTAHOBUTEICH,
BCErga PABHO YHMCIY IPOTOHOB, [IPHCOELHHEHHBIX BCEMH YaCTHLAMU OKHCIHTEeH;

r) Opouecc OTAAYH HNEKTPOHOB BCErua CONPOBMIKIAETCH BbIAEJEHHEM HKBHBATEHTHOIO
KOJMYECTBA TEMIOTHI,

2. TIponecc OKUCIEHUs — 3TO NPOLECC:

a) IPUCOSINHCHHS ATOMOM, MOJICKYJION MM HOHOM 3JIEKTPOHOB,

0) oTHaum aTOMOM, MOJICKYJIOH MM HOHOM 3JICKTPOHOE;

B) DNEKTPOHHO-HOHHOIO Dananca;

r) nepexoJa JJeKTPOHOB BO BHELLHIOK) LETD.

3. Vkaxute cxembt OBP;

a) Sg — 452;

0) anmasz — rpadur;

B) MnQOs> — MnO4>;

r) H:0z2 — O: + H20.

4. Kakoe coepvHeHHe B PEAKLHSX C APYTHMH BELLECTBAMU MOKET ObITh TOJIBLKO OKUCIHTENEM!

a) ammuaxk NHs;

©0) okcun ceuHua (IV) PbO2;

B) runoxnoput Kamus KCIO;

r) xnopun sxkesesa (I1) FeClz.

5. Kakve coenMHeHHs MPOSBIAKT  JBOMCTBEHHbIE  OKHCAMTENLHO-BOCCTAHOBUTENbHBIE
CBOMICTRA;

a) quxpomMat kamusa KoCrO7;

0) okcug Maprasua (1V) MnOz;

B) cepHuctas kucnora H2S0;;

r) azoTHas kucnora HNOs.

6. Mexny KakuMM BelllecTBaMu He MoxeT npotekaTs OBP:

a) ceposoaopoa v uoposoaopoa (HzS u HI),

0) cepoBomopon u oxkcua cepsl (1V) (HaS u SO-);

B) a30THas u cepHast kucaoTe! (HNO3 u H2S04);

r) azornas xucnora u cepa (HNOz u S).

7. Creneny OKHCIEHUS KHUCAOPOIa B MonekyspHom kucnopone (02), goze (H20), nepekucu
soaopoaa (H202) u oxcune gpropa (OFz) COOTBETCTBEHHO PABHHI;

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

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

B)-2,-2, -lu+l,;

r0 0 -2u-2

8. Hdns OBP, nporekaroweii 1o cxeme

Mg + HNO3; — Mg(NOs)2 + NHsNO; + H20,
YKaKUTE 3HAUEHHA CTeNeHell OKMCIEHWA 3NeMeHTa OKUCIMTENs 0 M TOocne peakiuu (B
BOCCTAHOBJICHHOIT (hopMe):
a) +4 mo u +5 mocne;
©) +5 no u +5 nocne;



B) +5 1o u -4 nociJie;
r) +5 1o u -3 nocne.
9. JIns peakuMM MOAYYEHHA XJOpa NMPH B3aUMOJAEHCTBMM JMOKCHAA MapraHua WU COJsSHON
KHUCJIOTEI 10 CXEMe
MnO; + HCIl — Cl; + MnCl; + H20,
YKKNTE, CKOJIBKO MOJIb BOCCTAHOBHTENA PACXOAYETCH HAa | MOJIb OKUCIIHTENS:
a)2;
0) 4,
B) 6;
r) 8.
10. Yxkaxkute cymmy koadpuunentor npu gopmynax scex eemects amsa OBP, npoTtekaromeit
1o cxeme
HCl + CrO3 — Cl; + CrCl + H20:
a) 14,
0) 17,
B) 25;
)11

TECT 5
I. TIponecc BOCCTAHOBNEHUS — 3TO MPOLIECC:
a) MPUCOEIHHEHUS AaTOMOM, MOJIEKYIOH HIH HOHOM 3JIEKTPOHOER;
0) oTHaum aTOMOM, MOJICKYJIOH MM HOHOM 3JICKTPOHOE;
B) DIICKTPOHHO-HOHHOTO DalaHCa;
r) nepexoJa JJeKTPOHOB BO BHELLHIOK) LETD.
2. Kak uzmeHsieTcs crerneHb OKUCIEHHS DJIEMEHTA NMPH OKHCIIEHHH:
a) MOBLIIIAETCS,
0) noHukaeTcs,
B) OCTAeTCs OC3 M3MCHEHHS,
') MOKET KaK [MOBBIWATHCH, TAK U TOHUKATLCH.
3. PasnuuaroT caenyrolye THIbl OKUCIUTENLHO-BOCCTAHOBHTENLHBIX peakiiMii;
a) 0DMeHa, pasnoXKeHHUs U COeTMHEHNR,
0) MOJCKYJISIPHEBIC, UOHHBIC H JJICKTPOHHEIE,
B) MEKMOJICKYJISIPHBIC, BHYTPUMOJCKYIAPHBIC H THCIPONOPLHOHHPOBAHHS,
r) srepudrkaLmy, HERTPAITU3ALMH U CAMOOKHCIEHUA-CAMOBOCCTAHOBIIEHHS.
4. Kakue npoueccsl BISIOTCH OKHCIUTENBHO-BOCCTAHOBUTEIbHBIMH!
a) cuHTes ammuaka: Ha + N2 — NHz;
0) rainenue uzsectu: CaO + H.O — Ca(OH);
B) oOskur muputa: FeSz + 01 — FeaO3 + SOy;
') THAPOJH3 XnopHaa skemesa (111):
FeClz + H20 —> Fe(OH)CI» + HC1.
5. Buibepure npoueccsl OKUCIEeHHs !
a) Cr(OH); + 50H" — CrO4* +4H,0;
0) Cl10y” + 20H — ClOs +H20;
B) ZnOy* + 2H20 — Zn*' + 40H;
r) HPO,* + H' — HaPOy.
6. AHHOH KaKOH KHCJIOTBI OOIaJAET TOJNBKO OKUCIHUTEIBHLIMH CBOHCTBAMH:
a) azoructoi: NOz;
0) nonoroaopoaHoit: T
B) azoTHOH: NO37;
r} OpomoeomopoaHoii: Br.
7. CTemeHu OKHCICHHS XJopa B xnmoposogopoae HCI, monekynapuom xmope Claz, GeproneToroii
conn KC103 n xnopuoi kucnore HC1O4 coorBercTBEHHO PaBHbI:



a)-1,0,+5u+7,
0)-1,0, +7u+9;
B)—1, -1, ¥3 u +4,
r)—-1,0,-2u-3.
8. Hnsa OBP, mpotekaroiei o cxeme
Ca + HNO3z — Ca(NQ3)2 + N20 + H:20,
YKQOKWUTE 3HAYEHHsS CTENeHell OKHCIEHHS 3JIeMEeHTa OKUCIWTENs 10 W Tocle peakuuH (B
BOCCTAHOBEHHOM (hopMe):
a) +5 no u +5 nocne;
0) +5 mo u +2 mocne;
B) 0 mo u +2 mocne;
r) +5 go v +1 noche.
9. Koapduunenrsr nepen okucaurenem u Boccranosurenem s ypasuenun OBP:
HI + H2804 — I> + HzS + H20:
a)2uz;
0)1luz;
B) 1l 6
r)1ud.
10. Yxkawwure cymmy koadduumentos npu popmynax scex sewecrs n1d OBP, nporekarowrei no
cxemMe
Fe + HNO3z — Fe(NOsz); + NO + HO.
KoadduunenT «1» Takike cienyer yUHThIBATE:
a) 5;
©) 6.
B) 9,
r)7.

4.3. llpumepnbie Tembl pedeparos
. DKOJOrUA ¥ TOKCHKONIOI Sl METANIIOB.
. KpyrosopoT azota, cepbl, BOAbI, YIJIEKHCIOMO rasza B NpHpoOeE.
. Tsbkenble MeTanbl, UX MOJBL3A U Bpea, OHONOrMHECKHE 3HAYEHHE,
. Boma, ¢ cBoiicTBa, 3HaUCHKC B IPHPOIE U TeXHOCHEepe.
. CTOUHBIC BOIBI, MCTOOBI HX QUHCTKH.
. YTUIH3aUHs OTX0A0B NPOMBILIIEHHOTO NMPOU3BOACTBA.
7. 3awmTa okpyxarowei cpeabl. O4HUCTKA ABIMOBBIX Ta30B. XHMHUYECKHi, MEXaHHYeCKHH H
APYTrHe METO/bL,
8. Peakumu oxucnenuss asota (I} B okcua (IV). Tlpespalienuss 030Ha B KHCIOPOA H
B3auMozeiicTeus okcuma azota (1) ¢ ozoHoMm. OszoHoBric Ibipel llpsiMoe BO3OEHCTBHC
KOCMHYECKOTO H3MYUEHHA HA OKPYKAIOLIVIO CPERy.
9. Xumuueckoe paBHOBECHE B MOPCKOH BOJE C y4acTHeM PacTBOPEHHOTO YIIIeKHCIOro rasa.
Kapbouarnas Oydepnas cucrema MUpOBOro okeaua.
10, Bnoxumuueckue KpyroBOPOTH] BEIECTB B OKPYKAKOLIEH Cpese, KPYrOBOPOT yraeposaa.
1. AnbTepHaTUBHBIE UCTOUHWUKH JHEPTHH, HX 3HAYEHHE U MPHUMEHEHHE,
12. 3arpsisHeHue Bo3nyxa, I1JIK 3arpssHAONX BEIECTB, MTYTH PELISHUS HKOIOTHUSCKHX 3a1ad.
13. 3arpasHenue Boawl, IIJIK 3arpssHsOMNX BEIECTE, IYTH PCIICHHS SKOJOIHUCCKHX 3a1a1.
14. Tsoxensie MeTaNB], HX NOJB3a U Bpel.
15. CBuHew, Kak 3KOTOKCHKAHT, UCTOYHHMKH NMOCTYIUIEHUS ero B oxpyxatowyto cpeny, TTAK
MNyTH PeLIeHNA 3KOJOTHYECKOH 3a0auH.
16. HeyTb Kak 3arpasHUTENb BOABI, CMOCOOBI OMMCTKH BO/bI OT He)TAHbBIX 3arpA3HEHHII,
17. @ocdaTel, UX MoNb3a U Bpel, MyTH PELICHUS 3KOJOTHUCCKOH 3aqauH.
18. HuTpaTel, BX [0IB3a U Bped, NyTH PELICHHS 3KOJIOTHYECKOH 3a1a4H.
19. Tsoxesnbie MeTALILI, CNOCOOLI OUUCTKH CTOMHBIX BOI OT TSHIKENBIX METANIIOB.
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20. Teepaple nedpl: NOJy4eHne, CBOHCTBA U 00JACTH UX IPHMEHEHHS,

21. IlgeTHble cTekna: NOJAYUEHHE, CBOMCTBA 1 ODMACTH MPUMEHEHUS,

22, DManu: nonyyeHue cBOICTBA M 0DMACTH MPUMEHEHHS.

23. Criasbl OAYUCHUE, CBOICTBA U OOJIACTH MPUMCHEHHS.

24. KOHCTPYKIHOHHEIE MaTePHANEI U OE30TaCHOCTE TEXHOMOTHICCKUX TIPOH3BOICTE.

25. I'nricoBble BsKyLUHE: NOJy4eHHE U3 TNMPHPOAHOIO ChIPbs W TPOMBLIWJEHHBIX OTXONOB,
CBOHCTBA M ODJIACTH NPUMEHEHUS.

26. MarHesvanbHble BSOKYIIHME, NONYYEHHE U3 MPUPOAHOTO ChIPbS Y MPOMBIIIIEHHBIX OTXOA0B,
CBOIiCTBA M 0DMACTH NPUMEHEHHUS,

27. HaHOTEeXHONIOIUH B IIPOU3BOACTBE HOBBIX MaTEPHAJIOB.

28. HaxHoMaTepHaasl B OXpaHa OKPYKAKICH CPCIEL.

29. IlepcnexTHBbl pa3BUTHA HAHOTEXHOIOIHH.

4.4 MHOroBAPMAHTHBIE PACYETHBIE 3a1a9H

Pazpen Tepmoxumusi. DiemMeHTbl XHMHYECKOH TEPMOAHHAMHMKH. XHMHYECKoe
paBHOBeCHE.

1. Jdns 3ananHoil XMMHYECKOH peakuMH BblIMWHTE W3 CIIPABOYHMKA HEOOXOLMMYIO s
pacuetos unpopmaunio: Add 2. $°208, AL7°208. (20 Ganios)

HcxoaHple JAHHBIC K 32daUaM
Tatruya 1

Bapunaut | YpaBHeHue peakimu Bapuant | VpaBHeHHe peakuuu

1 2502(r) + O2(r) = 280s(r) 16 H2S(r) + Cla(r) = 2ZHCI(r) + S(x)

2 CH.(r) + H:0(r) = CO(r) + 3Hx(r) |7 2CO(r) = C(rpadwur) + CO2r)

3 Fe(x) + H20(r) = FeO(x) + Ha(r) [8 Na(r) + Oa(r) = 2NO(r)

4 PC15(r) + Cl(r) = PCls(r) 19 CH4(0) + H0(r) = CILOH(x) + Ha(r)
5 COCls(r) = CO(r) + ClzAr) 20 C:Ha(r) + Ha(r) = C2Hy(T)

6 Fe(x) + CO2(r) = FeO(x) + CO(r) 21 COx2(1) + Ha(r) = CO(r) + H20(1)

7 Ha(r) + I(0) = 2HI(r) 22 Na(r) + 3Ha(r) = 2NIL(D)

8 N204(r) = 2NOx(r) 23 2H;8(r) + O2(r) = 2H>0(1) + 28(k)

9 CO(®) + H:0(r) = COAr) + HoD) 24 Fex03(x) + 3Ha(r) = 2Fe(x) + 3H,0(1)
[0 MgCOx(x) = MgO(x) + COAD) 25 CO(r) + 4H5(r) = CHy(r) + 2H,0(r)
11 CO(r) + Cl(r) = COC L(r) 26 2NO(r) + Oa(r) = 2NOx(1)

12 FcO(x) + CO(r) = Fe(x) + COx(k) 27 Cla(r) + 2HI(r) = l2(r) + 2HC1(r)

13 2HI(r) = Ha(r) + I2(1) 28 CaCOs(x) = CaO(k) + CO2(1)

14 SOa(r) + NO2(r) = SOs(r) + NO(1) 29 Lx(x) + H28(r) = ZH1{r) + S(K)

15 4HCI(r) + O2(r) = 2Cly(r) + 2H20(r) | 30 MgO(x) + COz(r) = MgCOs(x)

2. Cyuras, 9TO CTAHIAPTHLIC IHTAIBIUS M 3HTPOIUA PCaKLMH HE 3aBHCAT OT TEMIICPaTY B,
paccuuTaiite A, H 208, AnSC208 (20 Gannos)

3. Onpenenure, Kakoil U3 GaKTOPOB, IHTANLIMA U HHTPOUUIHBIH, cniocobeTsyer
CaMOIPON3BOILHOMY MpoTekaHnio peakunn. (20 dannos)

4. PaccuuTaiite 3Hepruto ['ubdca peaknuu apyms cnocodamu. Ha ocHOBAHMM NOMYUEHHOTO
3HadeHnsa A,(%298 caenaiiTe BEIBOI O BO3IMOXKHOCTH CAMONPOU3BOIBHOINO MPOTEKAHHA
Ipouecca B IpsMOM HaIPaBICHHH TIPH CTAHIAPTHBIX COCTOSIHUAX BCEX BEILECTB,
VUaCTBYIOIINX B peakuiy, u Temmneparype 298 K. (20 Sannos)

5. Paccuuraiite remneparypy, [pu KOTOPOH paBHOBepoaTHb 00a Hanpaenenus peakuun. (20
Gannos)




Paznen DaemMeHTBI XHMHUECKOH KHHETHKH, KHHeTHKA TreTeporeHHBIX MPoneccos.
Karaams.
|. 3anuiuTe KMHETUYECKOE YPABHEHHE, ONPEAeIUTe NOPSACK 3MEMEHTAPHOH OJHOCTOPOHHE
PEaKLHH U pa3MEPHOCTb KOHCTAHTH €¢ CKOPOCTH. (25 amios)
2. Ucnone3ys 3HaUEHUS Vg (HaYaibHAsg CKOPOCTE peakuuu mpH 7 ;) H coa (Ha4ambHAas
KOHLEHTPAaLWs BeWecTBa A), ONpelesiuTe KOHCTAHTY CKOPOCTH H NePHO NONYIIPEBPaLLeH s
npu 17.(25 Gannos)

Hcxoanblie naHHBIE K 32429aM

{abnuua 2

Ne Peakums Com. MO/ | 17, °C Vo, MO+ | CIHI MO/ | Vs, Ald, | T °C

BAPHAHTA c Kk Mons
I A—B 0.3 10 1.2-10" 0.1 67 -17 69
2 2A—B+C+2D 1.2 41 1.44-107 0,2 101 +19 72
3. 3A—2B 2.4 18 83107 0.4 72 -12 39
4. 2A—-BH2C 0.8 32 6.32-1073 0.1 138 +22 78
5. A—B+2C+D 1.9 12 4.56-107 0.6 231 =31 93
6. 2A—B 1,3 16 221107 0.3 83 +17 87
7. A—B+2C+D 2.1 9 4621073 0.7 103 -33 66
8. 3A—B+C 0.6 39 3.02-107 0.02 236 +24 91
9. A—B+C+2D 1,3 3 3.75-107° 0.9 94 -14 93
10. JA—B 09 26 2.11-1072 0.1 38 +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 9,810 0.3 197 +13 73
13. A—2B 238 29 5 88107 0.9 97 -27 83
14, 3A—B+C+D 1.4 12 §.23-107 0.06 278 +22 92
15. 2A—B+C 2.6 5 1.22-107° 0.3 147 -37 68

3. Henonb3sys 3navenne sHepruu akTusaunu peakuuu s, onpeaenure
NpeadKCIOHeHUATbHbI MHOXKHTENb B YpaBHeHHH AppeHuyca. Bo ckobko pa3 n3MeHuTcs
CKOPOCTb peakliMy MPH MOBbIIEHHH I TIOHIKEHHH SHEPTHH akTHBAlMKM Ha BenuuuHy AE,
npu 1?7 Cpesnaiite BbIBOI O BIMSHUN SHEPI MU AKTUBALHH HA BEJIMYMHY CKOPOCTH PEAKLIHH.
(25 fannos)

4. Onpeaenute KOHCTAHTY CKOPOCTH peakuuu npu T2 PaccuuTaiite, BO CKOABKO pa3
M3MEHUTCS HauabHas CKOPOCTh peakliui NpH NOBbIIIEHHH TemnepaTypbi oT 1 a0 1.
CrnenaiiTe BEIBOA O BJIHSHUU TEMIICPATYPHI HA BEIMUHHY CKOPOCTH peakiun. (25 6anios)

Pasaen Pacteopel. Peaknuu B BOAHBIX pacTBOpax

1. M3 werbipex Bewects (crondubl 1-4) Bawero sapuanTa sbidepuTe culibHble U cnadble
3NEKTPOAUTHI H COCTABLTE YPABHEHHE THCCOLMALIMM WX B BOAHOM pacTrope. [laiite
onpeaeaeHHe CUIBHBIX H CladbIX 31eKTponuToB. (15 bannos)

2. B cronfue la 7aHB MOTSIPHBIC KOHLIGHTPALIMH ST PACTBOPOB 3JICKTPOIUTOB H3 cToIbna 1.
3Has MOJAPHYIO KOHLICHTPALHIO CBOCTO PAacTBOPA, ONPEICIUTE MOIAPHYIO KOHLICHTPAIIHIO
DKBHBAJIEHTA, MOJISILHOCTL, MOJIAPHYIO J0J10, MACCOBYIO J0OJIKO BELLECTBA U THTP PacTBOpa,
MPHHHMAS €ro [JIOTHOCTb PaBHOI eaunuue. Paccuuraiite Maccy ieKTpoinTa, HeodXOAHMYHO
A NpUroTosaeHust 600 Ma pacTBopa ¢ MONAPHON KOHLeHTpauMel ctonbua la, npuHUMas ero
MAOTHOCTh paBHOI eauHuue. (20 dannos)

3. Paccuuraiite pH pacTBOPOR 3JEKTPONHTOB U3 CTONMOIOE 1 1 2 17151 COOTBETCTBYIOLINX
KOHIICHTPALMI, MPHBCACHHLIX B ¢TOI0Uax la u 2a. {15 pacTBOpa CHIBHOTO SNICKTPOJIITA
ONPEIEIINTE HOHHYIO CHIIY PACTBOPA U AKTHBHOCTL KATHOHOB W aHWMOHOB. [lns pacTsopa
c1aboro eKTpoINTa paccUuTaliTe CTeneHb AMCCOLHALUH N0 CTPOroi 1 npubinKeHHoH
(opmyne OcTBanbaa H ¢aenaiiTe BLIBO MO NOMYYEHHBIM 3Ha4eHHAM. Hanuiute BeIpakeHue
AN KOHCTAHT JAMCCOLMALIMHY C1a00T0 3NEKTPONHTA MO BCEM BO3MOXKHBIM CTYNEHAM W faliTe
OTPEOCNEHUE KOHCTAHTEI Auccouranyn. (20 0anos)




Tatuma 3

NQ napumrra Haumenosanue BCHICCIBA KOIIIICII'I'I)BIUIH BCMICCIRAa
1 2 3 4 1a 2a 3a 4a
1 CsOH H2C204 SrS0. Na:5¢0s 0,002 0.01 3107 0.03
2 HBr HOBr PbBr-~ NazBO, (.02 0.04 3107 (.02
3 Sr(OH)- H;BO; ApaCr0, K-S 0.003 0,02 5107 0,04
4 RbOH | CH:COOH Pbl. Pb(NOs): 0.004 0,08 3107 0,06
3 Ca(OH): | HCOOH PbCl, Al(504); 0001 0.06 510° 0.02
6 H:S0; NH..OH BaCrQ, NaNO: 0.08 0,08 510 0,03
7 LiOH H:PO, Cax(PO.): | HCOOLi 0.005 0,02 3-10° 0,009
8 HI H-S04 CaCO; Na-Si0s 0,003 0.01 510° 0.07
9 Ba(OH)- HCN CaSO4 K80, 0,008 0.003 5107 0,08
10 HCIO, NH,OH MgCOs [ (NH)280, | 0,005 0,07 3107 0,03
11 HCI H:S¢ Ag~S04 Na-COs 0,002 (0.002 3107 0.04
12 NaOQH H:Si0; BaSO, FeCl: 0.004 0.008 1107 0,03
13 KOH HNO- Ag-CrOy | Ba(NO2): | 0,006 0,02 110 0,03
14 HNOs HAIO- SrS0. KNO2 0,002 0.007 1107 0.02
15 HCIO, HOCI CoS CaNO:) 0.03 0.009 1104 0,02
16 HC1 H-COx AgsPOy Na-S 0,04 0,02 1-10° 0,03
17 Sr(OH): H.S¢0; ZnS AlCl, 0,005 0.007 1-10° 0.04
18 m HF CaF-» K.COs 0.03 0,04 1107 0,05
19 KOH H-S BaCOs NH, (1 0,07 0,01 1-10° 0,06
20 Ba(OH): H:PO4 PbSO, CrCls 0,007 0.06 1107 0.08
21 CsOH H-50, AgS0, ZnCl, 0,005 0,06 1107 0,03
22 Ca(OH): HCN Ag-S NiSQ; 0,001 0,006 1104 0,09
23 H-S0, HAIO- Cds NaCl 0,006 0.008 2:107" 0.08
24 HBr HNO: Pbl: Al (8O3 0.02 0,07 210 0,05
25 RbOH HF AgCl (NH.):280, | 0,007 0,02 2-104 0,009
26 NaOH HOCI SrS0. Na:503 0,009 0.007 2:107 0.005
27 LiOH H;BO; Agl CuSO4 0.006 0,02 7107 0,09
28 HC10: H:TcOs | Cas(PO4): K-Sc 0.002 0,003 7-107 0,008
29 HCIO. H:Te AgBr Na:Te 0,007 0.0006 4107 0.06
30 HNOs NH.OH PbCl- KCN 0,04 (0.009 3107 0.07

4. B cronbue 3 tabnuub! 3 npuseaensl MANOPacTBOPUMBbIE nexTpoauTs. Hanuwure
BhIpAKEHHE A8 MPOU3BeAeHHs pacTBOpUMOCTH (TTP) anexkTponuTa CROErO RapHaHTa,
Onpenenute, MOKHO JIM NPUTOTOBHTEL PACTBOP 3TOTO 3AEKTPONUTA MONAPHON KOHLIEHTPALIMH,
yKa3aHHOH B croadue 3a. OLeHUTE, B KaKOM 00BEME BOIBI MOYKHO PaCTBOPHUTE 3 I' TAHHOTO
MaJIopacTBOPUMOTO BelecTra. (15 dannos)

5. Hanuwwre ypagHeHne rHAPOIH3A CONMU, 1aHHOH B cToadue 4, 1o BCEM BO3MOMIKHBIM
CTYIEHSM U BbIPAYKEHHE U1l KOHCTAHT PHAPOJU3A N0 3TUM crynensim. Ouennre (npu HaM4uK
HEOOXOAUMBIX TaDMHUHBLIX TAHHbBIX) 3HAUEHHST KOHCTAHT FHAPOIH3A 1718 OT/ENbHbIX CTaaMH,
CnenaiiTe BBIBOA MO NOJAYYEHHbIM 3Ha4YeHuaM. (15 Dannos)

6. Paccumratite pH pactBopa comn u3 crondua 4 mis KOHLUCHTPALHUH U3 CTONMOLA 44, YUUTHIBAA
TONBKO 1-I0 CTYIEHBE THIPONH3a. YKaKUTE pPEakIMoo cpenbl pacTteopa. Omnpenennrte
(xauecTBenno), kak Oyaer nimensiteest pH pacrsopa upu narpeganum. (15 Gannos)

4.5, IK3aMeHAUHOHHBbIE MATEPHAJIBI AJIS MPOMEXKYTOYHOH ATTeCTALIHH (IK3aMeH)
Hmst  omeHKW 3HAHHKE, YMCHHH, HABLIKOB W (WJIM) OIBITA OCITCIBHOCTH,
XAPaKTEPH3VIOIINX 3Tankl (OPMHPOBAHIS KOMIICTCHIIHI B MPOLICCCE OCBOCHHS THCLIMILTHHEL,
MPOBOAUTCS MPOMENKYTOUHAS aATTECTALMA B BUOe dk3amena (1 cemectp).

4.5.1 MarTepnanbl 4151 NOATOTOBKH K IK3aMeHY
Bonpocel k 3k3aMeHy
1. OcHoBHble CTEXHOMETPHHYECKHE 3aKOHbI XHUMHHM. Pacuersl 1o xuMuveckum dopmynam H
YPaBHEHUAM.
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Mogenb atoMa ¢ nozuuneit kBanTosoi Mexanuky. Ksantosoie uncna u aromubie opouraiy.
DNEKTPOHHbIE KOHQUTYpAIMN aTOMOB,

TMepuoauueckuit 3axkoH v nepuoauueckas cucrema M. Menneneesa. TlepuoavuHocTh
CBOMCTB 3JICMCHTOB H HX COCITUHCHUI.

XHMHYeCKas CBA3b, €€ NPHUPOIa H XaPAKTePUCTHKH. ATHHA, YHEPT s, BAICHTHBIN YIOJL
KoBanenrtnast cBs3p M meronbl €€ onucanus. Mexanuimbl 00pa3oBaHust U paspbiBbl
KOBaJIeHTHON cBs3d. CBONCTBA KOBAJNEHTHOH CBA3M. HACLILIAEMOCTb, HAIPaBJIEHHOCTD,
nonapusyeMoctb, I'nOpuanzanua aTOMHbIX opOuTanei M MPOCTPAHCTBEHHOE CTPOEHUe
ATOMOB W HOHOB.

Honnas cBA3k. OcOOCHHOCTH CTPYKTYPHL U CBOHCTBA HOHHBIX COCIMHCHII.
Meranann4eckast CBs3b.

MexMOoseKynspHbIe B3aUMOIEHCTBHSA (opHeHTALHOHHOE, MHIYKLHOHHOE,
AUCTIEPCHOHHOE).

BoaopoaHaa ceasb. Bauanue BOAOPOAHON CBA3M Ha {(pu3Hueckue CRONCTBAa BELUECTR C
MONEKYAAPHON CTPYKTYPOH.

BemrecTra B pasmuyHEBIX (PA30BBIX COCTOSHILIK. Pa3OBHIC PABHOBCCHS H (Da30BEIC ICPEXOAEL
CTpoeHne U THITH TBEPBIX TeN. KpucTammiueckas CTPyKTYpa TBEPIBIX TEIL

Meramnbl. [MonynpoBoaHHKH, CBEPXNPOBOAHHKH.

Teepabie anexrponuTsl. Kuikue KpUCTaIbL.

OCHOBHBIE MOHATHA XHUMMHECKOH TEePMOAMHAMMKHN (CHCTEMBI, MapaMeTphbl, MPOLECCHI,
(YHKLMH COCTOAHUS).

. BuyTpeHHAa 3HCPrud U e¢ U3MCHCHHS MPU XUMHUYECKHUX npeBpameHusax. lleproe Hauamo

TepMoOuHaMUKY. CTaHAApTHAs TEMIOTa oOpa30BaHHs BELIECTB. 1eIUIOTHI CrOpaHHs.
Tonauso kKak HCTOUHHK SHEPrUN.

utponua. CranpaptHas sHTponusA. MameHeHus JHTPONHM B XUMHYECKHX PEAKLMX.
TToHATHSA O CaMOMPON3BOABHBIX MPOLECCaXx.

XHUMUYECKHE CIEACTBUS 3aKOHOB TEPMOAHHAMUKHM (YpaBHEHMs M30TepMbI, U300apshl,
HU30XOPbL).

Sueprust [nd6ca n esbMrobua 1 HanpPaBieHHOCTL XHMUUECKHX PeAKLHI.

XHUMUueCcKoe papHOBecHe. TepMOIHHAMHYECKHT NOAXOA, KHHETHYECKHI NoAXOA.

3aKOH JIefiCTBYHOIIMX MACC /1T pABHOBECHBIX TIpolieccoR. PaznuiHblie cnocoOb! BhIpaskeHHs
KOHCTAHTHI PABHOBECHS.

CMeleHNe XMMIMCCKOIO PaBHOBCCHAL

XUMHYECKas KHHETHKA CKOPOCTb XMMHYECKHX Peakumi, BIUAHUE PasiniHbiX PakTOpoB Ha
CKOPOCTb XHMUUYECKUX PEAKLIMI.

TTopaaok U MONEKYASPHOCTb peakLHil.

TeopHsa aKkTUBUPOBAHHOTO KOMIIEKCA. JHEPrus akTHBALMK. Y paBHeHHe AppeHuyca.
Karamms u karamusatopel (kmaccHHMKanMsad W MEXaHH3M AcHCTBHA). OCOOCHHOCTH
KATATHUTHYCCKUX PEaKLIHHA.

Ocobennocru kunerrku razodasupix, scuakodasubix v TBEPAOPA3HLIX peakumi.
OcHOBHbIE XaPaKTEPUCTHKU JWCIEPCHBIX cUCTeM U UX kiaccuduxauns. TepmMonuHamuka
NpoLECcca pacTBOPEHUS.

PacTBOpPUMOCTL rasoB, KUAKOCTeH, TBEpAbIX BEIECTB. 3aBUCHMOCTL PACTROPHMOCTH OT
TEMIICPATYPBl U OABICHHA.

KonnuratueHele cBoiicTBa pa30aBICHHBIX pacTBOPOB HE3NEKTponuToe. lloHmkeHne
TEMIEPaTYPbl 3aMeP3aHHs i NOBBILIEHHA TEMIIEPATYPLI KMIMEHHWs PACTBOPOB KaK CNeICTBHE
TMOHWKEeHNE JaBlIeHHd napa pacTeoputens nan pacreopom. Ocmoc. Posb ocmoca u
OCMOTHYECKOTO JlaBJAEHHA B OUONOMrHYECKHX CUCTeMax,

DnekTpoauTHueckas  auccouMaursa,  CTeneHe  AMEKTPONHUTHHECKOH  MCCOLMALIMM,
Hzotonmueckii koadduiieHT. CUTbHBIC U CITAOBIC YJICKTPOIUTHL

OcoOCHHOCTH paCTBOPOB CIAOBIX SNICKTPOIUTOR. KOHCTaHTa MUCCOMALIMH.
[Nporonutnueckas Teopus bpencrena u Jloypu.
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OcobeHHOCTH PACTBOPOB CUIBHBIX HIEKTPOJNMTOB. AKTHBHOCTL nouoB. HMownnas cuia
pacTBoOpa.

HMuccounanus soas. Honnoe npoussonnoe roasl (pH, pOH). Cnocodwl onpenenenus pH
PacTBOPOB.

1poTonuTuieCKHe paBHOBECH. [ MApONHs coneii.

Bydepubie pacreopel: knaccubrkauus, MEXaHU3M JEHCTBHS.

Mpupoansie Oydeprbe cHCTEMDL.

. HpomﬁeﬂeHue PACTBOPUMOCTH MANOPACTBOPHUMBIX CHNTBHBIX 3JICKTPOJUTOR, VYcnopus

o0pa3oBaHUA U PACTBOPEHUA OCAAKA.

OKUCIUTCNBEHO-BOCCTAHOBUTECIBHEIE peakUiy. DPakTophl, BIIIOINC HA IPOTCKAHHE
OKHCJIHTEIBHO-BOCCTAHOBHUTENBHBIX IIPOLIECCOB.

CrangapTHble 37EKTPOAHbIE NMOTEHUHANbl W 3JEKTPOABHXKYLLAS CHIIA TalbBAHHYECKOTQ
JIEMEHTA.

TToTeHUManbl  OKHCIHTENBHO-BOCCTAHOBUTENBHLIX  (PEJOKC) 37E€KTPOAOR.  YpaBHeHHe
HepHcTa fast 30€KTPOAHOMO MOTEHIMANA U HEKTPOABHKYIIEH CHITBI,

Hanpasnenne npoTekans OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIX ITPOLIECCOB.

DIEKTPONN3 PAaCTBOPOE K PacIIaBOB.

XuMHUeCKas 1 NIEKTPOXHMHYECKas KOPPO3HA.

3awura Mera/uios OT Kopposuu. Mikenepuoie crparernn 0opudnl ¢ koppozued. Meroabl
3alUThl METANI0B OT KOPPO3HH.

Komnnekchbie coenunenus, IMTonyuenne, Homenknatypa. H3omepus.
Kommnnexkcoobpasoparne B  pacTBopax. KoHCTaHTa HECTOMKOCTH M KOHCTAHTa
VCTOHYHBOCTH.

XHUMHYECKas CBA3b B KOMIUIEKCHBIX coeanHenusx (Meroa BC, TKIT).

O0uwas xapakrepucruka diementos VII-A rpynnot.

. Tajorensl U UX COeTMHEHUs, IKONOMUA, TOKCHKOIOTHA,

OOmas xapaxtepucTHka 3nementos VI —A rpynnsl.
Cepa u ee coennneHns. CoeoUHEHUs CEphl KaK BXKHCHINMI 3arps3sHHUTENb OKPYIKAIOIISH
cpeubl. KpyroBopoT M 3KONOrHYeCKHe aCNEKTbl XHMUH CEPbL.

. Kucnopoa n ero coennnenna. Pecypehl 1 KpyroBOpPOT KMCIOPOa B MPHPOAE.
. Bopa xaxk mpupoaHoe BewlecTBO, 3arpasHuTenn BoAbl. CTpPyKTypa M CBOHCTBA BOABL.

AHoOManbHBIC CBOIICTEA BOBL JKeCTKOCTh BOIBI U CIIOCOOHBI €€ YCTPAHCHISL.

O01as XapakTepUCTHKA 3J1eMEHTOR V-A TPYIIIIBL

A30T ¥ ero coeguHeHHsA. Pecypechbl U KPYroBOpOT a30Ta B IPUpoOLe.

dochop u ero coennnenus. Pecypen v kpyroeopor docdopa B npupone.

Obmas xapakTepuctuka snaemMeHToR IV —A rpynn. Pecypchl M KpyroBopoT yriepona B
NpHpoAe. DKONOrHHYECKHE ACTIEKThl XUMHH YIIIEpoaa.

CoenmHeHNs KPECMHHSA U repMaHis. XHMUA MONYIIPOBOIHHKOB.

Yrnepon. AmnotponHeie dopmbl yraepona. Oxcunbl, kapOoHATeL, KapOumgel. Pecypcwl u
KPYroBOPOT YIIIepoa B IPHPOLE.

Cunmkartsl 1 anromMockikarsl. CTEKNO, CHTAbL, LEMEHT, KepPaMHKa.

Ootmas xapaxtepucTuka 3nementos [11-A rpynmnei.

Metannbi: 00l1ast XapaKTEPUCTHKA, CTIJABbI, METO/bI MONYYEHHS,

XUMHS $-METaJIOB. JKOJOTHA U TOKCHKOIOTHA.

XUMUS p-METaIIOB. JKOIOTHA H TOKCUKOIOTHSL

O0wast xapakTepucTHKa MEPEeXOAHLIX METAIOB M HUX COeOMHEHHH. KOJOrus,
TOKCHKOJIOTHSI.

Xumus d-3nementor I-I1 rpynn nepuoaunueckoii cucremsr /L. Menaeneepa. Jkoaorus,
TOKCHKOJIOTHS.

Xumus 3d-3nementos VI - VI rpynm nepruoauyeckoil CUCTEMBI. KOOI U, TOKCHUKOJOTHS.
Xumus 1 HaHoTexHonoruu. Odimue 3a1ad HAHOTEXHOIOT HH.

Ofwas xapaxrepucrika Hanocucrem. OCHOBHbIE NMOHATHS.



71. Hanomarepuanul 1 MeToabl UX nojyyenus. Peakunonnas ¢nocobHOCTL HAHOMATEPHAJIOB.

72. TlepcnekTuBbl pa3BUTHS HAHOTEXHOMOTHIA.

73, DKoNOrHYecKas XWUMHA M «3eneHasy XuMuA. TIpUHIUNBL «3eNeHOH XMMMH» U MX
BOIIJIOIICHHE.

74. XUMHKO-3KOJOTHYCCKAE ACTICKTE HHKCHCPHOH OCITCNIBHOCTH.

Tunbl 3K3aMeHALIMOHHBIX 323124,

XUMHYeCKAas TePMOTUHAMUKA

1. Pacuer craHzapTHO! SHTAIBINH PEAKLIHH MO CTAHAAPTHHIM JHTANBINAM O0pPa30BaHHS
BCIIECTB.

2. Pacuer CTaH,E[apTHOI‘/JI OHTANLITHH PEAKUHH [0 CTAHAAPTHBIM JHTANBLTIUAM CTOPAHNA BEWECTB.

Pacuer crangapruoii sueprun ['ubbca peakunu 1o BeJIMMMHAM CTAHAAPTHOH DHTAIBLITHH U

CTAHMAAPTHOM SHTPOMMH peaKLMK, AHANU3 FHTPOTIMHHOTO M 3HTANLNMUIAHOTO (PAKTOPOB.

4. Pacuer TemnepaTypbl pABHOBEPOATHOMO NMPOTEKAHHUA MPSAMOro H 0OPATHOTO MPOLIECCOB,

5. Pacuer KOHCTaHTHI PAaBHOBECHSI [10 H3MEHEHHIO CTaHAapTHOH sHepruu I 'nbbca peakumm.

(¥¥)

XHMHYecKasa KHHeTHKA.
. OnpeneneHue nopaaKa peakluy MO KHHETHYECKHM NaHHbIM,
2. Pacuer sHCPrUM aKTHBALIMH IO KHHCTUUICCKHM AaHHBIM TIPH PA3HBIX TCMIICPATYpax

~

3. Pacuer Heprum akTUBALMH 110 TEMIEPATYPHOMY KO(PHULIMSHTY CKOPOCTH PEAKIIHH.

PactBopsl. TlIpoTonuTHyecKkoe pABHOBECHE H MPOLECCHI
. Pacuer koHueHTpauuil pacTBOpoB (MaccOBOM AOMH, MOJBHONH  J0AW, MONApHOH
KOHILIEHTPALIHNH, MOMSPHON KOHLEHTPALIHH 3KBHBANEHTa, MONMAJIbHOCTD).

2. Pacuerhl, CBsi3aHHBIC C NIPHTOTOBJICHHEM pPacTBOPOB (C YUETOM pPas3siIMYHBIX CIIOCOOOB
BBIPQIKCHUS COCTaBa PacTBOPOR).

3. Pacuer pacTBOPOB CHIIBHBIX JJIEKTPOJIMTOB.

4. Pacuer pacTBOpoB €1a0bIX 3MEKTPOJHTOB.

5. Pacuer pacTBOpPOB NPOTOIHMTOB, NOMYYCHHBIX CMEIICHHEM PAacTBOPOB OJHOTO H TOTO KE
BCLIECTBA.

6. Pacuer pacTBOPOB MPOTOJIMTOB, NOJYYEHHBIX CMELIeHHeM PAacTBOPOB PA3HbIX BELUECTB.

7. Pacuer pacTBOPOB rHAPOJIM3IUPYIOLLMXCH COJIEH.

8. Pacuer OydepHbIX pacTBOPOB.

9. PaBHOBecHA B pacTBOpax KOMIUIEKCHBIX COEAMHEHMH. PacueT KOHUEHTpaluuil HOHOB

METAJIIOB IO 3HAYCHHUAM KOHCTAHT HOCTOHKOCTH KOMILICKCHBIX HOHOB.

TeTeporeHHble pAaBHOBECHST H MPOLIECCHI

1. Pacuer maccbl ManopacTBOPHMOIO BELLECTBA, HAXONALLErOCs B HACBHILIEHHOM PacTBOpe
OnpeaeneHHOro 00beMa,

2. Pacder KOHLUEHTpALMHU MAJOPACTBOPHMOrO BELIECTBA, HAXOAALIErocs B HACBIUEHHOM

pacTBOpE H3BECTHOIO 00beMa.

Pacder Macchl ManopacTBOPHMOIO BEIICCTBA, HAXOMALIErocs B PacTBOPE H3BECTHOIO

obbema B MPHCYTCTBUH OOJHOMMEHHOIQO HOHA.

)

4. Pacyer maccbl BEWECTBA, HEOOXOAMMOIO LISl BLINANEHUH OCANKA.

5. BhIsicHeHHe BO3MOKHOCTU BhINAAEHHS OCafKa.

6. Pacuer pacTBOPUMOCTH MaJOPACTBOPHMOrO BELIECTBA, HAXOAALUETOCS B HACHIEHHOM
PacTBOPEC U3BCCTHON KOHLICHTPALINH.
Penokc-paBHOBECHS H PEAOKC-MPOLIECCHI

1. Pacuer 3nexTpoAHOro NOTEHUHANA B YCIOBHSAX, OTIUYHBIX OT CTAHAAPTHOTO.

2. PacuyeT CTaHAAPTHOrO BAEKTPOAHOTO MNOTEHIMAaNa MO M3BECTHbIM 3HaueHnam JIC u



WIEKTPOLHOTO MOTEHLNANA APYTOro MIEKTPOLA.

OnpeneneHue HaMpaBleHUs PEROKC-MPOLECCa B CTAHAAPTHOM COCTOAHUM U COCTOSTHMM,
OTJIHHAKIIEMCS OT CTAHAAPTHOTO,

Omnpenenenye IyOMHBI TPOTEKAHHS PEIOKC-TIPOLISCCAa AN CTAHIAPTHOTO COCTOSHHS.
PacueTr KOHCTaHTEI PABHOBECHS PEIOKC-TIPOLISCCA.

CproficTBA 2JAEMEHTOB H HX BAKHEHINHX COCAHMHEGHUH B COOTBETCTBHH C MOJIOKEHHEM
3JIEMEHTOB B MePHOIUIECKOH cHcTEMe, C1eIYeT PACCMATPHBATD MO CJIeAYI0IeMy IIAHY:

Diaemermpl — MEMAT bl
IlomosKeHIE PEMEHTOB B TICPUOAHUCCKOT CHCTEME. DIICKTPOHHBIE KOH(UIYPALIHH aTOMOB.
HUx ocobennocru. [lposisiseMbie crenend OkucieHus (UPUMEPLl), KOOPAMHALMOHHLIE
quciaa (npumepsn). M3menenne atoMHbIX 1 MOHHBIX PAIHYCOB, MOTEHLHAIOB HOHH3ALHH.
H3MeHeHHe MeTaNIMYecKOH aKTUBHOCTH MPOCThIX BEIECTB B NOArpyNne (NpuMephl).
H3meHeHHe yCTONUMBOCTH COEAMHEHMI ¢ BbICHIEH CTENEHBK) OKHUCAEHHUS B MOACPYIMe,
HsMmeHeHne  KHCIOTHO-OCHOBHBIX  CBOMCTB H  OKHCIUTENBHO-BOCCTAHOBUTEIBLHOM
CMOCOOHOCTH COSTUHEHNH IIIs:

a) HNEMEHTOB B OJMHAKOBbIX CTEIIEHAX OKHCIIEHHS,
©) OOHOTO BNeMeHTa C Pa3HBIMH CTeneHsMH okucherus. [pumepel.
4. DKONOrKs 1 TOKCHKOJOMUA 3IEMEHTOR H HX COEIMHEHHI,

)

DaemMenmot HemMemaiinl:

IlomosKeHIE PEMEHTOB B TICPUOAHUCCKOT CHCTEME. DIICKTPOHHBIE KOH(UIYPALIHH aTOMOB.
]/]3M6HCHI/IE ATOMHBIX H HOHHBIX pa,[lHyCOB, MOTEHUHANOB HWOHH3AUHH, CpO,E[CTBa K
WIEKTPOHY, HEKTPoOTpHUATENLHOCTH. [TposiBisieMble cTeneny okucenus (NpuMepo).
CTpoeHue NpOCTHIX BENECTB. 3aKOHOMEPHOCTH B M3MEHEHHH XMMHYECKUX H (PU3HYECKUX
CBOMICTR B MOACPYNNE,

CTpoeHHE  COCOMHCHHII ¢ BOOOPOOOM.  3aKOHOMCPHOCTH B XHMHUYCCKHX
(BOCCTAHOBHTEINILHBIX H KUCJIOTHLIX (OCHOBHLIX) H QHU3UYECKUX CBOHCTB B [IOAIPYIIIE.
H3MeHeHHe yCTONUYMBOCTH COEAMHEHME ¢ BbICHIEH CTENeHbK) OKUCAEHUS B MOATPYMNME.
M3MeHeHHe  KHCAOTHO-OCHOBHBIX — CBOMCTB W OKHUCAWTENBHO-BOCCTAHOBUTENBHOM
CITOCOOHOCTH COCTHHCHII.

DKOJOTHA U TOKCHKOJIOTHA SJAEMEHTOB H HX COSTMHEHMI.

2. Hpumepo: 6ui1emos K Ik3ameiry

OTBOY BO «KybdaHcknii rocyAapcTBEHHBIH YHHUBEPCHTET»
kadenpa obmweil, HeOPraHHISCKOH XHUMUH 1
HH(OPMALHOHHO-BEIMHCIUTEILHEIX TEXHOJIOTHH B XUMUH
nanpasnenne nogrorosiky 20.03.01 Texuocdephas bezonacHoCcTb
aucunninHa «(OCHOBbl HEOPraHMYECKOH XUMHUY

SK3AMEHATIMOHHBIN BUIET Ne |

1. Ilepuoguueckuii 3ak0H U nepuomuueckas cuctema J M. Menneneesa.
[NeproanyHOCTL CBOHCTB 3JIEMEHTOB U UX COEIHHEHHH.

2. Vraepoa. Annorponavie $opmbl yrineposa. Oxcupsl, kapOoHaTol, xapOHIbI.
Pecypchl 1 KpYroBOpPOT YIIEPOAA B PHPOAE.

3. Buiuncnuts pH dydepHoro pacreopa, coaepsxkaiuero 0,70 AY CHyCOOH u 0,60
M NaCH3;COO. Onpemenuts, kaxk usMceHutces pH OydepHoro pacteopa mpu
nodasneHnn k 1,000 7 Takoro pacteopa 10 a2z 1,00 M HCL. K (CH3COOH) = 1,8
- 107,



Kpurepuu olleHHBaHHS Pe3yabTATOB 00YUCHHS,

- Kpm'epuﬁ QLEHHUBAHHA Meponpmn'uﬁ TEKYIIEro KOHTPOJIA YCINEBACMOCTH

HanvcHoBaHHC,
[Tokasarcnu Y¥CMCWHOIQ BBITIOJTHCHHA OTUCTA, 3AJAHHSA
0DO3HAMCHHE -
- 1260paTopHaA padoTA BHIOMHEHA B MOTHOM OOBSME ¢ COOMOICHIEM HEOOXOIMMOI
TOCTEAOBATCIBHOCTH ACHCTBII H MIPABH TEXHHEH OC30MACHOCTH.
TTa6oDATODH:LS - no nabopatopHoil paboTC NPCACTABICH OTHCT, COACPKALMA HCODXOAMMBIC
p£60T£ HASTACHUS M BLIBOALI, OQOPMACHHLIE B  COOTBCTCTEMM ¢ YCTAHOBACHHLIMM

TPEOOBARHAMHE:

- npu 3amure 1a00pATOPHOH PadoTHl NOKA3AHO CBODOIHOC BIAACHHC MATCPHAIOM H
JAHbI [IPABHIIBHBIC OTBCTHI HC MCHCC MM HA 50% 33 JaHHBIX BOTIPOCOB

- JaJA4YH JOJDKHBI OBITE NPABHIBHO PEINCHBI, AKKYPATHO O(OPMICHBL, ¢ NOIPOOHBIM
OIMMCAHHCM X0JA PCLUCHHS M PACUCTHBIX (POPMYT B ODLICM BHAC C YKA3aHHCM CAHHHLL
PacueTHbIe 30T4HHA | y3MepPCHHS BCCX BCTHYAH. TTOHHMAHHUC CTYACHTOB H3Y4ACMOr0 MATCPHANA, CBAZAHHOIO
€ PCHICHHCM 3a7aUH (CYMMa 0aNIoR > 30)

- CTVACHT  BOCOPOM3BOANT  OCHOBHBLIC — MOHSTHH,  BLUIB/SICT  B3AUMOCBSIBH,
Onpoc. TeeT KIACCH(PUMUMPYCT W AHANH3MPYCT, MPUMCHICT HA TPAKTHKC MPOHACHHLIH MATCPHAT,
[MoaHBIC OTBCTBI Ha HC MCHCC YcM 30 % BONPOCOR

- B pohepare  (ZOKIAIC)  PACKPHITO COOCIMKAHHC  MOCTABICHHBIX  BOMPOCOB,
CHOPMYTHPOBAHBL PE3YALTATLL, BLIBOALL, 00OOILCHHC, MHYHAN TOMKA 3PCHHA, PadoTa
Peepar (aokman) | crpykrvpupoBana M oOPMACHA B COOTBCTCTBHM C TPCOOBAHMSMH K OOBCMY N
othopMISHIO pehepaTa, HCMONE30BAHBL PEKOMEHIYEMBIS HCTOUHHKH

KpuTepisaMu OLleHKH NMpe3eHTalHi CONPOBOKAAINMX MPeACTaBIeHHe pedepaTor U
MHAMBUAYANLHBIX 33]aHHil ABAAKTCA CTPYKTYpa npe3eHTaiuu (cOpMyaupoOBaHO [lEeNb,
HMHQOPMALIUS U3OKEHA MOJHO W YeTKO, WUICTPALMH YCHIHBAKT 3(hgeKT BOCHPHATHA
TEKCTOBOH HacTH UHPOPMALIMH, CAETaHE] BbIBOABL), OPOPMIEHHE Npe3eHTaUH (€AHHEI CTHb
odopmnerus, PoH coveTaeTcst ¢ TeKCTOM W rpadukoi, Bce mapameTpbl mipudra Xopoio
nogodpanel, KiO4eBble cjoBa B Texcre Bbieneusl), d(dext npesenraumn (odwee
BIIEYATIIEHHE OT NMPOCMOTPA NMPE3EHTALHH)

- KPUTCPUI OLICHUBAHUS IIPH MPOBCACHNHN ITPOMEKYTOYHOM aTTCCTAINNI

OI[CIIICEI Kl)ll‘l'C[lllll OICHHBANHMUS 110 IKIAMCHY
Bericoxmii yposeHb OueHr: «OTJIMYHO» BBICTABIAETCA OOVUAIOIIEMYCA.
«5» (OTIHYHO) €CTIHM OH I'TYOOKO M MPOYHO YCBOWI MPOTPAMMHEIH MATEPHAT,

HCUEPNBIBAIOIE, IOCNEIOBATENBHO, UYETKO M TOTHYECKH
CTPOHHO €ro H3JAraeT. YMGST TECHO VBASEIBATE TSOPHIO C
TIPAKTHROH. CBODOIHO CIPABIISTCA ¢ 1A IAHMAMHE, BOMPOCAMHU H
APYIUMH BHIAMH OPUMCHCHES 3HAHMH, HC 3aTPYAHACTCH C
OTBCTOM MPH BUAOH3IMCHCHUM 3a3aHUi, UCOOAL3YCT B OTBCTC
MATCPHA1  PCKOMCHAYCMON  JMTCPATYPbL,  MPABUALHO
00OCHOBBIBACT MPHHATOC PCILUCHHUC, BAAACCT
PAZHOCTODOHHHUMH  HABBIKAMHM M MPHCMAMH  BLIMOTHCHUS
MPAKTHUCCKHY 30 AdHHHA,

CpeJHuil YPOBEHB «4» (XOpOMmIO) OuCHKA &XOPOLLO»  BLICTAB/BICTCH  OOYYAKLLCMYCH,
CCNIH OH TBCPAO 3HACT NMPOrpPaAMMHBIA MATCPHAIL, MPAMOTHO H IO
CYLICCTBY H3Iaract cCro. HC  J0NvCerad  CYIICCTBCHHBIX
HCTOYHOCTCH B OTBCTAX HA BOTIPOCHL. NMPABH.ILHO TPHMCHACT
TCOPCTHHCCKUC  MMOJOMKCHHL NMPH  PCLUCHHH NPAKTHYCCKHX
’33;?]!-{]’[[‘;]\ B1adCCT HCO6X0,Z[]/IMI>IMH HABLIKAMH H TPHCMAMH HX
BHITIOTHCHIA.

l'loporoBini VPOBCHL W3 OI.[CHKZI «YIAOBACTBEOPUTCALHO» BLICTAB.IACTCS
06)“[21}0|.LlCM_\’CH, CCNH OH UMCCT J3HAHHS TONLKO QCHOBHOIQ
MATCPHAIA, HO HC YCBOKJ Cro ACTaNCH, 0N¥CKACT HCTOMHOCTH,
HCACQCTATOMHO  NPABHNBHbIC  (JOPMY.IMPOBKH,  HAPYLICHHS

(¥AOBACTBOPHTCILHO)




JIOTHUYCCKOH MOCICAOBATCILHOCTH B U3I0WCHUA
MPOrpaMMHOTQ MATCPHATA, WCTLITRIBACT 3ATPYIHCHHUS TPH
BRINQTHGHHH OPAKTHYCCKHX PadoT.

MEHIMATEHEL VPOBEHB W2 OucHRa  «HCYIOBICTBOPHTCIBHO»  BBICTABILICTCS
0OYUIAFOMCMYCH, KOTOPBIH HC 3HACT 3HAYMTCIBHONH YACTH
MPOrPAMMHOTO MATCPHANA, JOIYCKACT CYIICCTBCHHBIC OIIHOKH
E OTBCTAX HA BONPOCB, HCYBCPCHHO, ¢  OOJIBIIHMH
3ATPYIHCHHSIMH BBINOTHACT MPAKTHICCKHC 33 IAHAA.

(HEYIOBICTBOPHTEILHO)

OHEHO'-IHbIe cpencrsa Ad HMHBAJIHWIAOB H JTHL C OrpaHHY€HHBIMH BO3MOYKHOCTAMH
3/10POBBsI BHIOUPAKOTCA € YUETOM HX MHIHBHAYAIbHBIX NMCHXO(QH3NYECKHX 0COOCHHOCTEI!,

— npu HeoOXOMMMOCTH MHBAIMAAM M JIHIAM C OrPAHHYEHHLIMH BO3MOKHOCTSAMH
3I0POBBSI IPEIOCTABIIACTCS JOMOIHUTENBHOE BPEMS IJIsl TOATOTOBKH OTBETA HA 9K3aMCHE;

— IIPH MIPOBEICHUH MIPOICIYPhI OLICHHBAHHUS PE3YJIBTATOB OOYUSHHS HHBAIHIOB H JIHII C
OTPaHruvICHHBIMHA BO3MOXKHOCTAMH 340POBLA [IPEAYCMATPHUBACTCA UCITONB30BAHNE TEXHUIECKHUX
CpencTs, HeO6XO,HHMbIX HM B CBSA3H C UX HHOUBHAYAIBHBIMH OCO6CHHOCTHMI/I;

— NPH HEODXOAMMOCTH /T OOYHAKIIMXCS ¢ OFPAHHYEHHBIMH BO3MOKHOCTAMU 3/I0POBbS
M MHBAIWAOB MNpOLENypa OLEHHBAHUS pEe3yJbTaTOB OOYYEHHS MO JMCLHUIIMHE MOXKET
IIPOBOAUTECS B HECKOJIBKO 3TATOB.

Ilponenypa OUEHUBAHUS PE3YIBTATOB OOYUCHHS WHBAIHIOB W JIMI] ¢ OTPAaHHICHHBIMH
BO3MOYKHOCTSIMHM  3[0POBbsl 10 AUCLMILIMHE (MOAYIIO) NPEeIyCMaTPUBAET MPenOCTABIEHHE
undopmaunn B Qopmax, aganTHPOBAHHLIX K OrPAHUYEHHSIM HMX 300POBbS M BOCIPHATHS
uHpopmaruu;

JInst ULl ¢ HAPYLIEHUAMH 3PEHHS:

— B [ICUATHOH (HOpPME VBEIMUCHHBIM IIPHUQTOM,

— B (JOpME 3NMEKTPOHHOTO JIOKYMEHTA.

Jast nuy ¢ HapyLIeHusiMH CIyXa:

— B neuarHoii popme,

— B (hopMe 3NMEKTPOHHOrO AOKYMEHTA.

Jnst mun ¢ HapyLUIeHUAMH OTIOPHO-IBHIATEIBHOTO aIlapara;

— B neqarHoii popme,

— B (JOpMeE DIIEKTPOHHOIO IOKYMEHTA.

JlaHHbIH nepedeHb MOKeT ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
obyuarormmxcs,

S. llepeyenn y4eOHOM JUTEPATYPbI, HHPOPMALHOHHBIX PECYPCOB H TEXHOJIOTHH

5.1, YueOHas aurepaTypa

1. Obdmas xumus. Teopus u 3anaun: YuedHoe nmocodue [BnextpoHHslil pecypce] / Toa.
pen. H.B. Koposuna u H.B. Kynewosa. — 2-e uzx., crep. — CII6.: U3narenscrso «Jlanby, 2017.
— 492 ¢.: un. — (YueOnuku m1s By30B. CnenuanpHas nureparypa). ISBN 978-5-8114-1736-0 —
Pexxum noctyna: https://e.lanbook.com/book/97169%category _pk=3868#authors

2. I'nuuka, HJL Tpakrukym no obwed xumun: yued. nocodue ansi akageMu4eckoro
Oakamaspuata / H.JI. I'munka; mox. pen. llomkoea, A B. babkosa, O.B. Hecrepopoii. — M. :
HznarensctBo KOpaiit, 2016. — 248 ¢. — Cepus bakanasp. Axanemudeckuii kypc. ISBN 978-5-
9916-3480-9.

3. Tnunka, HJL. 3agaun u ynpaxunenusi o oOwel xumuu: yued.-npaktud. nocodue
[DnexTponnsiii pecype] / H.JL I'munka; mox. pen. B.A. Ilonkoea, A .B. babkopa — 14-¢ u3m. —
M.: U3narenectro FOpaiit, 2017, — 236 ¢. — Cepus: baxanasp. Axanemuuecku kype. ISBN 978-
5-534-02347-3. Pexum pocryna: https://biblio-online.ru/book/C330B6AD-8514-42F9-BSDA-
3C4AETD92AS55



https://e.lanbook.com/book/97169?category_pk=3868%23authors
https://biblio-online.ru/book/C330B6AD-8514-42F9-B5DA-3C4AE7D92A55
https://biblio-online.ru/book/C330B6AD-8514-42F9-B5DA-3C4AE7D92A55

4. Pocun U.B. Xumus. Yuebuux u 3amaunuk: ajs npukinaanoro Oaxanaspuara / M.B.
Pocun, JLJI. Tomuna, C.H. Conosees. — M. : M3natensctso HOpaifit, 2018. — 420 ¢. — (Cepusi:
Bakanaep. Ilpuknagnoii kypc) ISBN 978-5-534-01536-2 Pewwum nocryma:: https:/biblio-
online ru/book/E4C2ZB1C3-341A-4D84-BEBA-B66652D9E2B4

5. BonbxuH, Bnagumup Bacuneesnu, Odmas xumus, OcHoBHO# kype [Teker] : yueOHOe
nocobue s crynentos By3os / B. B. Boabxun. - U3a. 2-e, nepepad. u non. - CII0. [u gp.| :
Jlanb, 2008. - 464 ¢. - (YueOnuku s By308. CrienmanpHas aureparypa). - bubnmorp.: ¢. 424-
425, - ISBN 9785811408290

6. Bonexun, Baanumup Bacunbesuu. Obdwmas xumus, M3dpannwie rnaesl [Texct] :
yuebnoe nocobue s cryaentos By30s / B. B. Bonexun. - U3a. 2-e, nepepab. u pomn. - CII0. [u
ap.] : Jlaue, 2008. - 378 ¢. - (YueOuukn nns py3oe. CriennaabHas TuTeparypa). - bubnuorp.: c.
335. - ISBN 9785811408313

7. Boabxun, Bnagumup Bacunvesnu. OOwas xumusi. Cneumanvhoiii kype [Tekcr] :
yuebHoe nocobue ms ctyaeHToB By308 / B. B. Bonmexun. - U3n. 2-¢, nepepal. u mom. - C1I6. [u
ap.] : Jlanb, 2008, - 440 c. - (YuedHuku nnsa By30B. CnennanbHas nutepartypa). - budbmuorp.: c.
398. - ISBN 9785811408306

8. Ilpecc, L.A. Ocnosbl 00wel xumuu [DnexkTpoHuslid pecype] @ y4ed. nocobue —
Onektpon. paH. — Cankr-llerepOypr : Jlams, 2012. — 496 ¢ — Pexum moctyna:
https://e lanbook.com/book/4035

S.2. lleproguueckan JUTEepaTypa

1. Yenexu Xumuu - pocCHACKHIA HAy4dHbBIH KypHA, NMyONUKYHOIUi 0030pHbIE CTATHH
I10 aKTyaJbHBIM PoOaeMaM XHMHH H CMEKHBIX HayK.

2. XKypnan olmieit XUMHH — OUH U3 KPYMHEHIINX POCCHICKUX HAYYHBIX JKYPHAJOB,
OTPAXKAKIIMX  OCHOBHBIE  HAMPABIEHWUS  Pa3BUTUS  XUMHUM, NyOauKyrOIMil  paboTsl,
MOCBAIEHHBIE AKTYaNbHBIM OOIIMM BOTIPOCAM XHMHH U MPOONeMaM, BOZHHKAKOIIUM Ha CThIKE
pasJMYHBIX PA3OENIOB XHUMHMM, a TAaKKe HA TpaHHLAX XHUMHH W CMEKHBIX C HEH Hayk
(MeTayIOOpraHUYeCKHe COCAMHCHHS, DJICMEHTOOPTaHWYECKas XHMHS, OpPraHHYCCKHE U
HEOPraHMYeCKHe KOMIUIEKCDI, MEXAHOXUMMS, HAHOXHMHS M T. 11.).

5.3. UHTepHeT-pecypcbl, B TOM YHCJIEe COBpPeMeHHbIe NpodecCHOHANIbHBIE 0a3bl
AAHHBIX H HHPOPMAIIHOHHBIE CIPABOYHbBIE CHCTEMbI

JuekTpoHHO-0uOIHOTeUHBIe cucTemsl (DBC):
DBC «IOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3BbC «BOOK ru» https://www.book.tu
OBC «ZNANIUM.COM» www znanium.com
ObC «JIAHDB» https.//e.lanbook.com

ke by b =

Ilpodeccnonanbubie Ha3bl AAHHbIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. ScienceDirect www.sciencedirect.com
4. HauuoHanbHas 3MeKTpOHHas OuOmMMoTeka (ROCTYn K DNEKTPOHHON Oubnuoteke
nuccepTanuii Poccuiickoii rocynapcreennoii Oubmiorexu (P1'b) https://rusneb ru/



https://biblio-online.ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4
https://biblio-online.ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4
https://e.lanbook.com/book/4035
https://urait.ru/
http://www.biblioclub.ru/
http://�B00K.ru�
http://www.book.ru/
http://�ZNANIUM.COM�
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://rusneb.ru/
https://rusneb.ru/

Pecypcel cBoOOIHOTO J0CTYNA:

1. KubepJlenunka (http://cyberleninka.ru/);

2. Hndopmaunonnas cucrema "EquHoe 0kHO 10ocTyna k 00pa3oBaTenbHbIM pecypeam”
http://window.edu.ru/;

3. Enunas komnexmus mudpoBeIX 00pa3oBaTeIbHEIX pecypcos http://school-
collection.edu.ru/ .

CoGcTBeHHBIE IeKTPOHHBIE 06pA30BATEIbHBIE H HH(POPMAIIHOHHBIE PeCypPChI
Kyol'y:
I. ba3sa y4eOHBIX IaHOB, YUCOHO-MCTOAHYSCKUX KOMILJICKCOB, Ty OIHKAMH 1
koH(bepentmii http://mschool kubsu.ru/
2. Bbubnuorexa unpopmauuonnbix pecypcor kadeapnt nndopMauHOHHLIX
obpasoBarenbHbIX TexHOIOrHiH http:/mschool kubsu.tu;
3. DnekTpoHHbIi apxuB nokyMmenToB Kyol'Y _http://docspace kubsu.ru/

6. MeroguyecKkHe YKA3aHHH A O0YYAIINHXCH MO0 OCBOCHHI0 JHCUMILIHHBI
(mMoay.ist)

6.1. OpranmM3anus ayIHTOPHOH padoThL.

ITo kypcy MpeaycMOTPEHO MPOBEEHUE NEKIIMOHHBIX H J1a00PaTOPHBIX 3aHATHIL

I'naBHOI 3apaveit NEKUMOHHBIX 3aHATUIH SBASETCA Tepeaada B CTPYKTYPUPOBAHHOM
dbopme  cucreMaTHsupoBaHHON — HMHGpopManuu  Oojbimoro  obwvema. lIloceimeHne
KOHCIIEKTHPOBAHHUE JICKIIMH CTYICHTAMH 00s3aTeNbHO, TaK KaK CIOCOOCTBYET (hOPMHUPOBAHUIO
00WMX NOAXONOB M NPHHLMIIOB YCBOGHHS COAEP)KaHWs NAHHOH JMCLMILIMHBL, COAEHCTBYeT
AKTHBM3aLMN MbILUIEHUS HALENMBAaeT HA NAJIbHEHIIYI0 CAMOCTOSTENIbHYI) [03HABATEJILHYIO
AEATENLHOCTb,

JlabopatopHas pabota — ¢opma oOyueHMs, CBA3aHHAs C TPOLECCOM OCO3HAHUS
H3y4aeMOoro MaTepHana Ha OCHOBE CaMOCTOATENbHO IpeIBapUTENbHOI YIeOHOH NesITeIbHOCTH
cryaentoB. Beinonnenuo naboparophoii padotel npemwecrsyer Oecena, Kparkuii onpoc
CTYNEHTOB, OOCY:KJeHHe MUCKYCCHOHHBIX BOMPOCOB H3ydaeMoii Tembl. Mx obcyxknenus B
YCIOBHUSIX KOJJIEKTHBHON paboThl ofecrneyrBaeT akTHBHOE Y4YaCTHE KakAOro CTY/IEHTa.
JlabGopatoprass palora BKIIOYACT H3YICHHC MCTOOHK MIPOBCOCHHUS W  IUIAHHPOBAHHE
9KCIEPUMCHTA, OCBOCHIE H3MEPUTCIIBHBIX CPEICTB, IPaBIII TEXHHUKH 0e30MacHOCTH, OBJIAICHHC
HABBLIKAMH JKCHepuMeHTanbHOi padorer, obpadorku, odopmienus ¥ aHanu3a MOJyYeHHbIX
pesynbraroB. Ilpm npoeeaeHnn nadopatopHelx padoT codeTaeTrcs WMHAMBUAYAJIbHBIH U
rpynnoBoit MeToA BbIMOJHeHHs padoTel. OTuer no nadopaTopHoil padoTe AOKEH COAEPKATh:
AaTy BBIMOJHEeHUs padoThl; Ha3BaHHME U Ledb padOThl; XOA PabOTHI, 3arOTOBKH TAOMUIL s
3aII0THECHUST SKCIICPUMEHTANBHBIX NaHHBIX, HAOMOAaeMbIe SIBJICHHS, YPABHCHUS XHMHYECKHX
peakuuii IpeBpalleHUil, CONPOBOKIAIOINX 3KCIEPHMEHT, CXEMBI IIPHOOPOB. pacHUeTHl,
rpaduxu; BeIBOABI (TeopeTHHecKOe 000CHOBAHHME MOJYUEHHBIX pe3yibTaTos). Jlaboparopubiii
JKypHAJ 3anosHsiercs B npouecce soinonHenust padorst. [Ipu 3awure naboparoproii pabdorsl
CTYAEHT JIOJI:KEH YMETh OOBSCHATH LENH, 3aAa4M, XOJ MPOBefAeHUs pabOThl, €e pe3yJbTaThl,
CleNaHHble BBIBO/bI, & TAK:KE OCHOBHBIE W KOHCTPYKTHBHBIE CMOCOOHOCTH MCHOJB3YEMOrO
obopyznosarus. OTUET MOIDKEH MPENOCTABITHCS INIPEIONABATEN0 AV IIPOBEPKU B TCUCHHUH
HEIENH TOCIIEC BRIMOTHEHHS TabopaTopHOi paboThI.

6.2 Opranuzanusi NpoLECca CAMOCTOSATEILHON padoThL,

BakHbIM myTeM OCBOEHUS CTYEHTAMH HOBBIX 3HAHHI, YMEHHUI W HABBIKOB B OCBOEHUU
JUCLIMIJIMHBL  ABJISETCS  TeKyLlas 4 TBOpYECKas npodNEeMHO-OPHEHTHPOBAHHAS
caMoCTOsITeIbHASL padoTa, KOTOpas HMEET LIENbKD 3aKPeINICHHE W YINIYOICHHE 3HAHHIL,
MMOJYICHHBIX HA ayIHTOPHBIX 3aHATHSX, TIOMCK H MPHOOPETCHHE HOBBIX 3HAHHWI W yMEHUH. B


http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

CaMOCTOATENbHOH  padoTe  3aloKeHa  BO3MOXKHOCTb  CAMOCTOSTEIBLHOCTH  MBILILIEHHH,
TBOPHYECKOI aKTUBHOCTH CTY/IEHTA.
[lpn opranu3aLMM  BHEAYIMTOPHON  CaMOCTOATENBHOI  padoThl  MCNOABL30BAHbI

crenyomme ¢¢ GopMBI: MOATOTOBKA M HAMHUCAHUE pedepaToB, AOKIANOB, MOAO0p H H3VUCHIE
MUTCPATYPHBIX HCTOYHHKOB, MOOOOp WUIOCTPATHBHOTO M OMHCATENBHOTO MaTepuana IIo
OTIENBHBIM pazaenam Kypea B cetn «MutepHer, peweHne 3anay, TeCTHPORAHHE.

i BBIMOJIHEHHST TECTOBLIX 3agaHuii, HeoOXOAHMO NOMHUTb, YTO MEPed HAYAIOM
BBIMIOJHEHHs TECTOB ClEIYeT BHUMATENLHO U3Y4UTh TEOPETHYECKHI MaTepuan M OTBETUTh Ha
BOTMPOCHI 71l YCTHOTO KOHTPOS,

Perenne 3amay — 0OHMH M3 BICMEHTOR MPOLecca M3YVICHUH THCIUIUTHHEL [IpH pemenun
3amayu 3aKpeIULTIOTCA W YOIYONSIOTCH TCOPSTHUYCCKHUC 3HAHMH, NMpHOOPETArOTCA HABBIKM U
YMEHHS NPUMEHATH OCHOBHBIE 3AKOHbI K PELUEHHIO KOHKPETHBIX 3a1a4, NPHOOPETaITCs HABBIKH
MOJb30BAHNUA MATEMATHYECKMM alnapatoM H HaBblKW BbludcieHus. [lepen pemenuem
pacHeTHbIX 3a1a4 HeOOXOAUMO BHHUMATENBHO H3Y4YUThL TEOpeTHUYeCKHil MaTepua 1 pasobpath
npuMepbl pellieHust 3afadu. B pelreHun 3amay  MOMKHBL cofepskaThes GOPMynbl W Bee
BBIMUCJICHUS ¢ YKA3aHHCM COMHHL H3MEpeHHA. llpu BerucmeHusx Heobxozmmo obpamarthb
BHHMAHHC HA WX TOYHOCTH (HMCIOJB30BAHHE HYJKHOTO YHCHA 3HAYAIIUX HHGp) u codmoaeHue
[PaBUI OKPYTJIEHHS.

Pabora wnan pedeparom npeanonaraer yriayQueHHoe  M3ydeHHe, aHANM3 W
CUCTEMATHYECKOE M3JI0KeHHe H30paHHOH npodneMaTHKY, pPa3sHOCTOPOHHIOK OLIEHKY, ee
colepskaHue U 3HaqeHue. Pedepar 1onkeH ObITh HAMUCAH HA YPOBHE KPUTHYECKOTO, HAYHHO-
aHATHTHYCCKOTO 0030pa. KMFOUeBkIC MOHATHS U TePMHUHEL, OOCYIKIACMBIC W HCTIONB3YCMBIC B
pedepate DOMKHBI OBITE TOYHO OINPCOCNICHBI, 3aKOHBI TOYHO C(OPMYJIHPOBAHEL, BCE
PACCYXKIEHHS NOIKHBI BECTHCH B CTHIIE HAYYHOH OHCKYCCHH, ObITh 0O0CHOBAHHBIMH, ONMHPATHLCSA
Ha GakTbl M JOTMYECKH CBA3aHHO BECTH K ONPENeNieHHbIM HAEAM H MHIOTe3aM, Pe3ybTaTaM H
BbIBOMAM. B 3akniqeHUU YMECTHO 1aTh KPATKOe pe3toMe, MTOrM M BbIBOALI TMPOAETaHHO
pabOThl, OXapaKkTePU3OBATL HAMPABIEHHS W MEPCMIEKTHRLI AAJbHENIIUX CCIENOBAHUM,

7. MaTepHaNbHO-TeXHHYECKOE o0ecneueHHe Mo JHCUHILINHHE (MOAY.110)

HamveHOBaHHE CIICITHANBHBIX
TOMEISHHH

OCHAIIEHHOCTD CIICIHATBHBLY
TIOMEIIEHHIH

[TepeucHP THIICHHOHHOTO
TIPOT PAMMHOTO 0OSCIEUCHA L

Yychusic Ay IATOPHH A8
MPOBCICHHUA 3AHATHH JICKIHOHHOIO
THNA (ava. 234c¢, 322¢)

Mebes: vuchuas mebeis
TexHmucekne cpencTea 0By HCHHA
IKPAH, MPOCKTOP. KOMIBKOTEP

Microsoll Windows;
Microsoll Office

OC30MACHOCTH H ORABAHAA TIepPBOH
MEIHIMHCKOH TOMOTIIH,
XHMEUKCEASL nocyaa H

YuebHsle AV IHTOPHH A14 | Mebe1s: vueOHAA MeOeIh Microsoft Windows;
HMpOBEISHIA [PYIIOBEIX u | Texmmdeckue cpencTea 00yueHAA: | Microsoft Office
HHIWBEIVATBHEIN KOHCYIBTALMHE, | 3KPAH. IPOSKTOP. KOMIIBIOTED
TCKYIUCIO KOHTPOIA (ayAHUTORHS
439¢) " NPOMCHYTOUHOH
arTectauuMn - (avauropust  425c¢,
416c)
YuchHbIC Ay, IMTOPHH A1 | Mebeas: yuchuan mebes
NMPOBCICHAN saHiTHI | TexHHUCCKNS cpeacTea 00y CHKS!
J1abOPATOPHOLO THNMA. | NCPCHOCHOC MY¥JbTHMCIHAHOC
JlaGoparopust HCOPraHHYCCKOH | 000pYI0BAHHC (HOYTOVE,
xuvuu (ava. 439C) NPOCKTOP)
Obopy 1oBAHKC !
CNCUHAMHIHPOBAHHAS
naboparopHast  Mcbeab  (CTOMBL,
CTYIBA. MEA(E 114 PEAKTHBOB H
000PYIOBAHHA, BEIT/KHBIS
IKAMEI), CPeIcTBA  IOMKAPHOH




000pYAOBAHNC, BCChI
TCXHOXHMHUCCKHC, CKTPHUCCKHC
MINTKA,  HA0Opbl  XMMHUCCKOH
MOoCYAbl M PCAKTHBOB, BOISHBIC
Oanm, BAKYYMHbBIC HACOCHI,
TCPMOMSTPbI, MAPHHTHbIC MCLIANKH
c MON0rpPCBOM MM-135H
«Tarncp», pH-McTp « 3kcnepr-001-
3.04», cnckrpodorometp B-1100

SKOBbBH). IA00PATOPHLIH
HCTOUHHK mnHTaHHa [TPOPKHIIT
BE5-71/1M.  BCCbl AHAIIHTHYMCCKHC

Adventurer Pro AV114C
Kypcosag padora He MPpeaycMOTPEHA VIEOHBIM MIAHOM.

YuebHbie Ay IHTOPHH a14
KypCOBOTO MPOEKTHPOBAHHA
(BRIIOJIHCHIA KYPCOBBIX padoT)

Hus camocrostenbHoi  paborbl  oOydarowmxcs  [PeaycMOTPEeHbl  MOMELLEHHs,
YKOMILUIEKTOBAHHbIE CIIELHATH3HPOBAHHOH Mebeblo, OCHALL@HHbIE KOMITLKOTEPHOH TEXHHKOI ¢
BO3MOKHOCTBIO MOJAKMHOUEHHA K ceTH «MHTepHeT» u olecneueHHeM A0CTyNa B 3NEKTPOHHYH)

HHPOPMALIMOHHO-0DPA30BATENBHYH) CPEAY YHUBEPCHTETA.

HauMCHOBAHKME MOMCILICHHH 1151
CaMOCTOATCIbHOH paboTh
00VYAKOLIANCS

OCHALWCHHOCTE NOMCIUCHHE 7151
CAMOCTOATCIILHOH padoTh
00V ALK XSS

[lepeucHe THUCH3HOHHOIO
HPOrPaMMHOrG 00CCIICHCHHS

TlomemmeHNE AT CAMOCTOATE IEHOM
padoTH 00y 4AOIIXCA
(mTa TIbHEIH AT HayHoit
OHO THOTEKH)

Mebde1s: yueduag MebeTs
Kommiekr cnenmmamiHpoOBAHHOH
MedenH: KOMITBIOTCPHEBIC CTQIbL
O0opyI0BAHNE,  KOMIBEOTEPHAA
TEXHHEN C MOIKTHOUYCHHE M K
HHOP MALHOHHO-
KOMMVYHHKALMOHHOH
«HHTEpHET? H  JOCTVIIOM B
3NEKTPOHHY  HHGOPMANHOHHO-
00P30BATE THHYEO cpeay
00pA30BATETFHOH  OPTAHH3ALMH.
BEO-KAMEDBI, KOMMYHHKAITHOHHOS
000PYIOBAHHE. ODECTICHUHBAIOIIEES
J0CTYIL R CETH HHTCPHCT
(IpoBOIHOS COEIMHEHHE )71
OECIpPOBOIHOE  COSIMHEHWE IO
TexHOI0rHH Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

[ToMEIUCHAC 1St CAMOCTOATC.IbHOH
padoThl 00YHAKLIMXCS (AYIHTOPHA
431C)

Mebes: vuchuas mebeis
KOMIICKT  CRCUHANH3HPOBAHHOH
MCOCTIH. KOMIBIITCPHBIC CTOTbI
O00pyI0BAHMC:  KOMIBHITCPHAN
TCXHAKA € MOJKNEOUCHACM K
HH(POPMALHOHHO-
KOMMYHHKALHOHHOH
«HHTCpHET M JOCTYTIOM B
3MCKTPOHHYK}  HH()OPMALHMOHHO-
00pPA30BATCILHY K cpeay
00pazoBaTCILHOH  OPraHH3aUMH,
BCO-KAMCPLL,  KOMMYHHKALHMOHHOC
000PYIOBAHHE. ODECTICHUHBAIOIIEES
JOCTYI K  CETH  HHTISPHET
(mpoBOIHOS COEIUHEHHE H
GCCHPOBO,E[HOE COCIHHEHHC  II0
TexHOIOTHH Wi-Fi)

CCTH

Microsoll Windows;
Microsoll Office




