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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

Lenpto ocBoeHust aucuuIUMHBl «Heopranwdeckas Xumwus» sBIeTcsS (GopMUpOBaHUE
€CTECTBEHHOI'0-HAYYHOT'O MUPOBO33PEHHS C YUETOM COBPEMEHHBIX TCH/ICHLIMM Pa3BUTHS HAYKU U
TEXHUKH, TEOPETHYECKas M IMPAKTHYECKas IMOJATOTOBKAa K AKCIEPUMEHTAILHON JCSITCIBHOCTH
BBIMTYCKHHKA.

1.2 3apaun JUCHUIIMHBI

- OCBOCHHME 3HAHMH O 3aKOHOMEPHOCTH IIPOTEKaHUS XUMHUYECKHX IPOIECCOB, 00
OCOOCHHOCTSIX COCTaBa, CTPOCHHS, PEAKIMOHHON CIIOCOOHOCTH HEOPTaHMYECKUX BEIIECTB,
BO3MOKHOCTH MX HUCIIOJIb30BaHMsI B IPOM3BOJICTBE M COBEPIIICHCTBOBAHUU TEXHOJIOTHIA;

- pa3BUTHE HAYYHOTO MBIIIICHUS W OOMICTEXHUYECKOW DPYAHIINH, ITO3BOJISIONINX
MPUMEHATh TEOPETUYECKHE 3HAHUS 10 HEOPraHWYeCKOW XHMHH B OKCICPUMEHTAIBHOU
JIESITENLHOCTH,

1.3 MecTo AucuumjinHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucuunnuna Heopranundeckas XUMHS OTHOCUTCS K 00s3aT€NbHOM YacTH JUCHUILUIUH
omoka mucrumuiH (B1.0.15) ocHOBHOU mpodeccuoHambHOW 00pa30BaTEIBLHON MPOTPAMMBI
BBICIIIEr0 00pa3oBaHus 1o HampasieHuto noArotoBku 27.03.01 CrangapTusanus U METPOJIOTHUA.
Bua npomexyTo4HON aTTeCTalluy: K3aMEH.

Jljisg ycreurtHoro yCBOGHUS XMMHHM HEOOXOJUMBI 3HAHUS M YMEHHS, MPEIyCMOTPEHHbBIC
paHee OCBOEHHBIMHM JHUCLHUIIMHAMM MaTE€MaTH4YECKOIO0 U E€CTECTBEHHO-HAYYHOI'O Xapakrepa
(¢usuka, marematuka, uHpopmaTika). [IoOHATHS U TEpPMUHBI, OCBOECHHBIC MPU H3YUYEHUU ITUX
KYPCOB, HCIOJIB3YIOTCSI TIPH OOCYKJIEHUH OCHOBHBIX 3aKOHOB M TEOPUM XMMHUHU U TIOJE3HBI IS
MOHUMAHUS U OCBOCHUSI XUMUYECKUX 3HAHHM.

DyH/1aMEHTAJIbHBIE XUMUYECKUE TIOHSITHUS U HABBIKH, ITOJTYYCHHBIC B PE3YJIbTaTEe U3yUEHUS
Kypca Heopranuueckas Xumusi, SIBISIOTCS HEOTHEMIIEMOM YacThblO COBPEMEHHOT'O €CTECTBEHHO-
HAYYHOTO 00pa30BaHMs U JAIOT BO3MOKHOCTh Ka4eCTBEHHO, Ha 00Jiee BBICOKOM YPOBHE U3Yy4aTh
MOCNEAYIOIUE AUCHUIIINHBL Y4eOHOro IJlaHa: aHaJWTHUYecKas XHUMHS, OCHOBBI aHalu3a u
AQHAJTUTUYECKOTO KOHTPOJISl, OpTraHU3AIMSI U TEXHOJIOTHSI UCIIBITAHUM U JIp.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3y/JIbTATAMH 0CBOEHHS 00Pa30BaTeIbHOI POrpaMMbl

OOyuaronuiics, OCBOMBUIMHA JaHHYIO AWUCLUIUIUHY, JODKEH 00JanaTh CIIeTyIOIUMU
KOMIICTCHIIUSIMU

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

[IK-7. cmocobeH MpOBOMUTH SKCHEPUMEHTHI II0 33aJaHHBIM METOAWKaM, oOpabaThiBaTh W aHATU3UPOBATH
pe3yIBTATHL, COCTABIISATH OMMCAHUS MPOBOJUMBIX UCCIICIOBAHIH
UIIK-7.1. obmamaer cmocoOHOCTBIO TPOBOIHTH | 3HAET B IENSX KAYSCTBEHHOTO IPOBEACHUS JKCIIEPHMEHTa
XUMHUYCCKUEC OKCIICPUMEHTBI 1o 3aJaHHbIM OCHOBHBIC 3aKOHBI XUMMH, JICKANIUE B OCHOBE IPOICCCOB
METOJMKaM ¢  0o0pabOTKOW, aHaIM30M U | Pa3jM4YHBIX MPOU3BOJICTB, PEAKIMOHHYIO CIIOCOOHOCTH
OTNIMCAaHUEM PE3yJIbTAaTOB HEOPTaHUYECKUX COeIMHEHUH, HCIIOJIb3YEMBIX B
MPONU3BOJACTBCHHBIX TCXHOJIOTUAX
YMECT CTaBUTH LEJIHN U 3aJa491 IKCIICPUMEHTA, OCYIIECTBIIATH
€ro ¥ aHaJMU3UPOBATH MOJYYEHHBIE PE3YIbTATHI
BJIaJIceT  TEXHUKOU 51 METOUKOM XAMHUYECKOTO
AKCIICPUMCHTA M €r0 OMUCAHUEM

PCBYJ'ILTaTBI O6y‘-ICHI/IH o AUCHUIIMHE OJOCTUTAKOTCA B PaMKaX OCYIICCTBIICHHA BCCX
BHJIOB KOHTAKTHOM M CAMOCTOATEILHON pabOThl 00YYAIOIINXCSl B COOTBETCTBUHU C YTBEPIKICHHBIM
y‘{e6HLIM IIJIAHOM.
NHnukaTopbl  JOCTMKEHUS  KOMIIETEHIIMA  CUMUTAIOTCS  CHOPMUPOBAHHBIMH  TIPH

JOCTUIKCHUHU COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06y‘{eHI/I${.




2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI

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

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

KonTakTHas padoTa, B TOM 4ncJie:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATHS JICKIMOHHOTO THTIA 34 34
71a00paTOPHBIE 3aHATHS 34 34
NPaKTHYECKUE 3aHATHS
CEeMHHAPCKHE 3aHSATHS
Huas koHTaKkTHas padora: 4,3 4,3
Konrpons camocrostensHoi pabotsl (KCP) 4 4
[Tpomexyrounas arrecranus (MKP) 0.3 0.3
CamocrosiTejibHAsi padoTa, B TOM YHcJIe: 45 45
OdopmiieHre 1a00paTOPHBIX paboT 8 8
CaMOCTOSTEILHOE H3YUCHHE TEOPSTUIECKOTO MaTepraia 10 10
CaMOCTOSATENILHOE PEIICHUE 313 8 8
[ToaroroBka K TeKylnieMy KOHTPOIIIO 19 19
KonTpoas: 26,7 26,7
IToaroroBka K sK3aMeHy 26.7 26.7
Oomasn yac. 144 144
TPY10€MKOCTH B TOM 4McJie KOHTAKTHas padora 72,3 72,3

3a4. el 4 4

2.2 ConepxxaHue QM CHUUIITHHBI

Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCLHUILIUHBI.
Pa3 el (TeMbl) TMCHMIUIMHBI, H3y4aeMble B 2 cemectpe (ouHasi hopma o0ydeHus)

KonnuectBo 1acos
N AynuropHas preayut
o HaumenoBanue pas/einos (Tem) opHast
Bcero pabora
pabota
JI 113 JIP CPC
1. Bgenenwe. [IpeaMer u coepxanne XUMHUH 4 2 2
CrpoeHue aToma.
2. Ilepuonnueckoii 3axon JI.1. Menneneena. 4 2 2
Xumuueckasi CBs3b
3. BemectBo B pa3nuvHEIX (a30BBIX COCTOSHUSIX. 8 8
4, O011e 3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOB 16 4 8 4
5. PactBopsl. Peaknnu B BOTHBIX pacTBOpax 19 6 8 5
OKHCIHUTETbHO-BOCCTAHOBHUTEIILHBIEC IPOLIECCHI.
6. DNEKTPOXUMHIECKIE POIECCH B dNeKTponuTax. Kopposus u 16 4 8 4
3alIMTa OT KOPPO3HUHU
7 XuMus KOMIUIEKCHBIX coenHennid. KomruiekcoobpazoBaHue B 6 2 4
pacTBopax
8. XuUMusI HEMETAUIOB M UX COEIMHEHMIA. 18 6 6 6
9. XHUMHS METAJUIOB U UX COEIMHEHHIA. 18 6 4 8
10. |XuMus B HAHOTEXHOJOTHSIX 4 2 2
HUTOI'O no pasoenram oucyuniurvl 113 | 34 - 34 45
KonTtpons camocrosrensroi padotsl (KCP) 4
ITpomexyrounas arrecrauus (MUKP) 0.3
IToaroToBKa K TeKyiemMy KOHTPOJIIO 26.7
OO6mas TpyJ0eMKOCTh IO JUCIUILTNHE 144




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

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIUHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA
HaumeHnoBanue pazaena

dopMa TeKyLero

Ne (emp1) Coneprxanne pasnena (TeMbI) KOHTpOITS
1. |Beenenme. [Ipemver 1 |OCHOBHBIE TOHSATHS M 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI|Y CTHBIN KOHTPOJI,
COZIEPKAHNE XUMUH. HEOPTaHMYECKUX COSAMHEHNH. 3HaUeHNE XUMUN B H3YICHUH U |TECT
Pa3BUTHU TEXHUKH M TEXHOJIOTHA.
2. |Ctpoenue aToma. Pa3zButne mnpencraBineHuid O CTpoeHUM artoma. BosiHOBas|YCTHBIN KOHTPOIIb,

Ilepronudeckuii 3aKoH U |Ipupoja 31eKTpoHa. [ToHATHE 0 KBAHTOBBIX UnClIaX. ATOMHBIE|TECT
NepUoOANYECcKast CUCTEMa |OpOUTa Iy, UX dHepruu. [lopsIoK 3armojHEeHHs 3NEKTPOHAMH
.M. Menneneesa. ATOMHBIX opOuTase. OHepreTudyeckue  JgUarpaMMbl
XuMuueckas CBsI3b. MHOTO3JIEKTPOHHBIX aTOMOB.

CrpykTypa NEpHOANYECKONH CHUCTEMBI H €€ CBS3b C
3JIEKTPOHHOU CTPYKTYpOoH aTOMOB. IlepHOAMYHOCTH CBONCTB
aTOMOB DJIEMEHTOB, JJIEMEHTOB U UX COEANHEHUH (aTOMHBIC 1
HOHHBIE PAaJWyChl, YHEPIUs U HOHM3alUU U CPOJCTBO K
JNEKTPOHY,  DIEKTPOOTPULATEIBHOCTh;  METAITTMYHOCTD,
HEMETAJNINYHOCTh; KUCJIOTHO-OCHOBHBIE M OKHCIIHTEIIBHO-
BOCCTAHOBUTEJIEHBIE CBONCTBA).

Bo3HukHOBeHHE XHUMHYECKOH cBA3H. OCHOBHBIE HapaMeTphl
xuMudeckoil  cBa3u.  KoBamentHas  cBs3p.  CBoifcTBa
KOBaJICHTHO# cBsi3u. CBsI3M 6 ¥ @ Tuna. TuIsl rudpuan3aiu
aTOMHBIX OpOUTAJIEH.

OCHOBHBIE TOHATHS O METOJE MOJEKYJSPHBIX OpOuTaneit
(MO). Metong MO JIKAO. DHepreTMueckue AHarpamMMbl
JIBYXaTOMHBIX  TOMOSIEPHBIX ~ MOJICKYJ, OOpa3oBaHHBIX
JJIEMEHTaMU TIEPBOTO M BTOPOro nepuonoB. MoHHas cBs3b.
Merannuueckas cBa3b. CBONCTBA COEAUHEHUN C PA3IUYHBIMU
BHIAMH XMMHUYECKUX CBS3EH.

3. |O6mue 3akoHOMepHOCTH |OCHOBHBIC TIOHATHS: CHUCTEMBI, IapaMETpbl COCTOSHHS, |Y CTHBII KOHTDPOIIb,
XMMHUUYECKHX MPOLIECCOB  |[TPOLECCHI, ()YHKIIMU COCTOSHUSL. TecT. Pemenue
IlepBelil 3aKOH TepMOAMHAMUKU. BHYTpEHHss dHEprus U €e|pacdyeTHBIX 3aJad
U3MEHEHHE TIPH XUMHUYECKHX IIpeBpalleHusx. Temnora u
pabota. Duranpnusa. CTaHZapTHAs SHTAJIBIUS 00pa30BaHUs.
3akoH ['ecca ¥ PHTANBNNSA XUMHUECKUX peakiid. XUMHU4YecKue
peakuuy ¢ TO3ULMHA  TEPMOJMHAMUKU. Y CTOMYUBOCTH
XUMHYECKHUX COeTUHEHNH. TOMIMBO KaK HICTOUHUK HEPTHH.
Bropoii 3akoH TepMOIMHAMUKU. ODHTPOIHUSA. 3aBUCUMOCTb
SHTpoOIUH OT TeMnepaTypsl. CTangapTHasa sHTponus. Tperuit
3aKOH TEepMOJMHAMHUKH. OHeprus Imbbca u sHeprus
Ienpmronmsia. Kpurepunm caMonpoH3BONBHOIO MPOTEKAHUS
IIPOLIECCOB B U30JIMPOBAHHBIX U OTKPBITHIX CHCTEMAX.
OO6paTuMOCTh XMMHYECKHX peaknnii. KoHcTaHTa XUMHYIECKOTO
paBHOBeCHs, Kak Mepa TIIyOMHBI TNPOTEKaHHS IPOIECCOB.
YpaBHEHHSI H30T€PMBI HM300aphl, HM30XOPHl XUMHUYECKOH
peakiu. BrmsHue mapamMeTpoB Ha COCTOSIHHE PaBHOBECHS.
ITpunnun Jle Hlatense — bpayna. OcoO0eHHOCTH paBHOBECHS B
reTepOreHHBIX CHCTEMax

CKOpOCTb XMMUYECKOH peaKluy, ee 3aBUCMOCTb OT IPUPOABI
U KOHIIEHTpallul peareHToB, Temmeparypel. Ilopsgok u
MOJIEKYJISIPHOCTh  peakuuu. KoHCTaHTa CKOpOCTM U ee
3aBHUCUMOCTb OT TEMIEpAaTyphl. YpaBHEHHE AppeHHyca.
OHeprus akTUBalMM. MeXaHM3M M KHHETHKAa peakluid B
TOMOTEHHBIX W TETepOTeHHBIX CcHCTeMaX. ['OMOTeHHBIH U
reTepOreHHBIN KaTaan3. AyTOKaTaIns3.

4. |PactBOpHI. Peakunu B OCHOBHBIE XapaKTEPUCTUKH JAHUCHEPCHBIX CHUCTEM U WX |YCTHBIA KOHTPOJb,
BOJIHBIX pacTBOpax knaccuukanusa. McrtuHHBIE pacTBOpHL. — TepMonmHaMuKa|recT. Pemenue
mporecca pacTBOpEHMSL. I'mapatsl, COJIbBATBHI, |PACYETHBIX 33724




KpHCTaJUIOTHApPAThl. PacTBOpUMOCTb ra3oB, KHAKOCTEH,
TBEPABbIX BEIIECTB B BoAe. HacbllieHHbIE, HEHACHIILICHHBIC H
TIIepeChICHHbIC pacTBOpBHI. Cnoco0b1 BBIPaXKCHUS
KOHLIEHTpaluidi  pacTBOpoB.  KomauratuBHble — CBOWCTBA
PacTBOPOB HENEKTPOIUTOB. OcMoc. OcMOTHYECKOE 1aBICHUE.
JlaBieHue HaCBIIIEHHOTO Mapa pacTBOPHUTENS HaJl PaCTBOPOM.
[NoBbImeHne TemMmepaTyphl KUMEHHUSI PACTBOPOB M MIOHMKEHHE
TEMIIEPaTypbl 3aMEP3aHUsl PACTBOPOB. OIEKTPOIUTHIECKAs
mucconmarys. M3otonmuecknit kodddumuent. CuibHBIE U
cmabple  anmekTponuThl.  CTemeHbp  JJIEKTPOIUTHYECKOU
mucconnanu. CBsA3p HM30TOHHYECKOTO KOX(PQHIHEHTa CO
CTeNeHpl0 aucconmanuu. KoHcTaHTa aucconmanuy. 3aKkoH
paszoasnenuss OctBanbaa. OCOOEHHOCTH PacTBOPOB CHIIBHBIX
9JIEKTPOIUTOB. AKTUBHOCTH MOHOB. VIOHHas cuiia pacTBOPOB.
[Iporonutnueckas Teopusi KUCIOT U OCHOBaHWH bpencrena u
Jloypu. KoHCTaHTa IPOTOJMTHUYECKOTO pPaBHOBECHS Kak
XapaKTepUCTHKa CHJIBI KUCIOTHl U OCHOBaHWs. Juccornmarys
Bonbl. Monnoe mpoussenenue Boasl (pH u pOH). Croco6st
ompenenenuss pH  pactBopoB. OOmas, axkTWBHas ©
MIOTCHIUATIbHAS KHCIIOTHOCTB pacTBOpPOB. Peaxmms
HeWrtpammsanuu.  bydeprsie pactBopsl. Kitaccnduxanus.
Mexanmsm neiicteua. bydepHast emkocts. ['maponu3 comeid.
dakTopsl, BIMAIOIMIKME HA mpouecc ruapoinsa. KoHcTaHTa
rugpoiau3a M pH pacTBOPOB THAPOIM3YIOIIUXCS COJIEH.
leteporennble  paBHOBecusi B  pacTBopax. KoHcTaHTa
pacTBOPUMOCTH. YCIOBUSL 00pa3oBaHHs M  PacTBOPEHUs
0CaJIKOB.

OKHCIUTETBLHO-
BOCCTAaHOBHUTCIILHBIC
MIPOIIECCHI.
DNEKTPOXUMHUYUECKHE
MPOLIECCHI B
anexTpoautax. Kopposus
U 3aIIHUTa OT KOPPO3HHU.

OKHUCIINTENTFHO-BOCCTAHOBUTENBHBIC TIpolecchl. BaxHelmue
OKHCIHTEIN U BOCCTAaHOBHUTEIM. VI3MEHEHHe OKHCIHUTEIbHO-
BOCCTAHOBHTEJIBHBIX XapaKTEPUCTHK 3JIEMEHTOB B IIEPHOJIAX U
rpynnax nepuonumuecko cucrembl .M. MeHnneneesa.
CocraBneHne ypaBHEHUH OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX
peaximii (METOI HOHHO-3JICKTPOHHOTO OallaHca).
OnexkTpoxuMuUIecKue rmponecchl. [loTeHInans MeTaluInIecKuX
W Ta3oBBIX 3nMeKkTponoB. CraHmapTHBIE  JIEKTPOJHBIC
MOTEHIMANBI W 3JEKTPOABIKYIIAs CHJIAa TalbBaHHMIECKOTO
aneMeHTa. lloTeHIMANBl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
(penoxc) anexTpoaoB. YpaBHenue HepHera. Psi ctanmapTHBRIX
9NEeKTPOAHBIX MOTEHNHanoB. HampasneHne MpoTeKaHUA
OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IPOLECCOB. DJIEKTPOIIH3
pacijiaBOB M BOIHBIX PAcTBOPOB. I[IpMMeHEHHE 3JIeKTpOJIH3a.
XWMHYECKHE MCTOYHUKH TOKA. AJIbTEPHATHBHBIE NCTOYHHUKH
SHEepru. XWMHUUYECKas M JIIEKTPOXMMHUYECKas KOPPO3Hs.
3ammTa METIIIOB OT KOPPO3HH.

YCTHBIN KOHTPOIIb,
TECT.

Xumus KOMILIEKCHBIX
COEIMHEHUM.
Kommnexcoobpa3oBanue
B pacTBOpax.

KommnekcHele coenuHenuss u ux mnonydeHue. CTpoeHue u
CBOICTBa  KOMIUIEKCHbIX  coeauHeHud. HomeHkiatypa,
H30MEpHst KOMIIIEKCHBIX COEUHEHHIA.
Kommnekcoobpa3oBanue B pacTBopax. KoncranTa
HECTOMKOCTH M KOHCTaHTa YCTOMYMBOCTH. XHMHUYECKasi CBA3b
B KOMIUIEKCHBIX coenumHeHHAx (meron BC, Tteopus
KPUCTAIUTMUECKOTO T0JIs1). Peakiuu ¢ yqacTueM KOMITIEKCHBIX

Y CTHBIM KOHTPOb.

COeMHEHU I (oOMeHHbIE, OKHCIIUTEIbHO-
BOCCTaHOBHTEIHHbBIE).
Xumusi HeMeTauioB U ux (PacnpocTtpaHeHHOCTh XAMHUYECKUX 3JIEMEHTOB. | Y CTHBI KOHTPOJIb.
COEJIUHEHU . Knaccugukanus XUMHYECKUX 3JIEMEHTOB. O6mrast | [{okmamsl,
XapaKTepUCTHKa HEMeTaJuloB. Bomopol M ero coeAauHEHUs. |Npe3eHTaluu

bop. ®usnueckue u xumuueckue cBoiicTBa. CoeAMHEHUS C
BogopoaoM. Kucioponasle coennHeHHs O0pa.

Heoprannueckas xumusi p-asiementoB I1V-A rpynmer. O6mas
XapaKTepUCTHKA. AJIIOTpOnHBIE (GopMbl yriepoaa. OKCHIEBL,
kapOoHaTel, KapOuael. Bop, yriaepon - HHCTpyMEHTAIbHBIC H
abpasuBHbic Marepuaibl. COeTUHEHUS] KPEMHHUS U T€PMaHUsI.
Xumust mOJynpoBOAHUKOB. CHIIMKATHI M aJFOMOCHIIMKATHL:




obImast  XapakTEepUCTHKA,
KepaMHuKa.

A3sor, dochop u ux coemunenus. Kuciopon, cepa, ceneH,
TeITyp W uX coeAuHeHus. [anorensl. CoeaMHEHHS C
BostopogoM. KuciaopoiHple coeiuHeHusL.

CTCKIJIO, CHUTAJIJIBI, LHCMCHTHI,

Kopposus u 3amura
OT KOPpPO3HHU

8. XHUMHS METAJJIOB U UX MerTansl: 06ma;1 XapaKTCpUCTHKa, CILIaBhbI, METOAbI YcTHbBIN KOHTPOJIb.
COC)IHHGHHﬁ. NOoJIyueHU. Pacnonosxenue S-metajjioB B nepnoanquKoﬁ I[omaz[m,
Tabmuie. Pusnueckue 1 XMMUYECKUE CBOMCTBA S-META/UIOB U |TIPE3CHTALNH
ux coeauHeHud. [IpuMeHeHne S-MeTalIoB U UX COSIUHEHUM.
®u3nyeckue M XUMHUUYECKHE CBOWCTBA P-METAUIOB M MX
coequHeHni. IIpuMEHEHHE P-METAIOB M MX COEAMHEHMH.
Pacnionokenne 0-METQ/UIOB B MEPHOAMYCCKON Tabmimie.
OcHoBHBIC (u3HUecKhe CBOMCTBA (-MeTamuoB. XHMHUYCCKUE
coiictBa d-metamnmoB W uXx coeauHeHuil. [Ipumenenue d-
MECTaJIJIOB U UX COCAUHCHUMU.
Toxcukonorust MeTajjaoB. Pa,HI/IoaKTI/IBHI)Ie JJICMCHTHI.
9. |Xumus B O6mue 3agaud  HaHOTeXHONormi. Pomp  xumuu  B|/loKmajsl,
HAHOTCXHOJIOTUAX HAHOTCXHOJIOT'UAX. HaHOSJ’IeKTpOHI/IKa. Hanomexanuka. Mpe3CeHTallu
HaHOMaTepI/IaHLI n METOAbl HX IMOJY4YCHUS. PeaKIII/IOHHaSI
CIOCOOHOCTH HAHOMAaTEepPHUAJIOB. Hanoxumnueckue
TCXHOJIOT'UH. HepCHeKTI/IBH Pa3BUTHS.
2.3.2 3aHATHS CEMUHAPCKOI0 THIA (CEMUHAPCKHE 3aAHATHS )
CemuHapckue 3aHITHS — HE IPEAYCMOTPEHBI.
2.3.3 3ansaTHs Ja00paTOpHOro Tuna (JiaGopaTopHbie padoThl)
Ne HaumenoBanue paznena TematrKa sansTHit/paGor dopma TeKy1ero
(Temsr) KOHTPOJIS

1. |Beenenue. [Ipenmer [Texuuka Oe3omacHoctd. OcHOBHbIe mpaBuia u|3ammra JIP
U CoJIepKaHue npueMbl pabOThI B XUMHUYECKOW J1abOpaTOpHH.

XUMUH [lonyyenue u CBOMCTBAa OKCHAOB, THAPOKCHJIOB,
coJei.

2. |0O0wue DHepreTuka XxumMuuyeckux peakuuid. Onpenenenue|3amura JIP.
3aKOHOMEPHOCTH TETJIOTHI HEUTPAIM3aIlMU U TEIUIOTHI TUApaTaui. |OTYeT mo
XUMHUYECKUX pacyYETHBIM
MPOLIECCOB 3aJ1a49am

CKOpoCTh ~ XMMHUYECKHX  PEaKIIH. Bmuguune|3amuTa JIP.

pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU|OTYET 1Mo

peakunu. XumMuueckoe papHosecue. Katanus. pacyYETHBIM
3aJ1a49am

3. [PactBopsl. Peakuuu |[IpuroroBieHne pacTBOpoB U ompeneieHue wux|3amuta JIP.
B BOJIHBIX PAaCTBOPAX |KOHIIEHTPAIIMN TUTPOBAHUEM. DJIEKTpoJuTHYecKast|OTUeT 1o

JIUCCOITAAITHS. PaBHOBecus B pacTBOpax |pacyYETHHIM
BIIEKTPOIUTOB. 3aJ1a49am
KucnotHo-ocHOBHbIE  paBHOBecuss B  BOAHBIX|3amuta JIP.
pactBopax coseil. I'maponus coneit. Onpenenenue|OTYET MO
pH. Bydepnsbie pacTBopbI. pacyYETHBIM
3aJ1a9am

4. |OKHCIUTETBHO- OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC peakuuu. |3amura JIP
BOCCTAHOBUTEIIbHBIEC |DJIEKTPOIHbBIE MMOTCHITHATBI METAJJIOB.

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

IIPOLECCHI B

3IIEKTPOJIUTAX.




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

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

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

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl
o0yyarommxcsi 0 JMCHHIJIMHE

Iepedyensb yueOHO-METOAMYCCKOTO OOCCIICUCHHUS TUCIUILIHHBI IO

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

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

Meroanieckne peKOMEHIAIMY K OpraHu3aliy ayANTOPHON U BHEAYAUTOPHON
(camocToOsITEeNBHOM) pabOTHI CTYJEHTOB: MeTOoANYecKue ykazaHus / coct.T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becmamos, H.B. Jloza — KpacHonap:
Kyb6anckuii roc. yH-1, 2018. 89¢

2 |PacuerHble 3agaun Meroauyeckre yKa3aHus 10 PeUICHHIO PACUETHBIX 3a1a4

O6mas xumus. Teopust m 3amaun: YueOGHoe mocobue / Ilox. pex. H.B.
Koposuna u H.B. Kynemosa, O.H. TI'onwapyk, B.K. Kawmslmanosa,
n3natenbetBo: «Jlanby. I'oa: 2017. Usnanue 2-e usj., crep. 492 c.

3 |doxnazel, coobuieHus, Merouyeckre peKOMEHIAIMY K OpraHU3aliy ayAUTOPHOW U BHEAYIUTOPHOM
TIpe3eHTaINH (camocTosITENHHOM) pabOThI CTY/IEHTOB: MeToandeckue ykazanwus / coct.T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jloza — Kpacnonap:
Kyb6anckwuii roc. yH-T, 2018. 89¢

VY4ebHO-MeToIMYeCKHe MaTepHalibl JUIsl CaMOCTOSITEIbHON PabOThl OOydYaroLIUXcs U3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS UH(DOPMAIIH:

Jljig U1 ¢ HapyIIeHUsIMU 3peHUs: B Ie4aTHON ¢opMe yBeIUYEHHBIM HIpUdTOoM; B hopme
JIEKTPOHHOT'O JJOKYMEHTA.

Jljig U1l ¢ HapyIIEHUSIMHU CIIyXa: B Ie4aTHON Gopme; B popMe 3IEKTPOHHOTO TOKYMEHTA;

JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO alnmapara: B ne4atHoi ¢popme; B popme
AJIEKTPOHHOTO JJOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

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

B cootBerctBun ¢ TpeboBanusmu GI'OC BO no nanpasnenuto noarotoBku 27.03.01
CrangapTu3anys ¥ METPOJIOTHS pean3alysl KOMIETEHTHOCTHOIO IOAXO0Ja IMpealycMaTpuBaeT
HIMPOKOE UCMOIb30BaHNE B YU€OHOM MPOILECCE aKTUBHBIX U MHTEPAKTUBHBIX (OPM MPOBEACHUS
3aHATuil. HTEepakTHBHOE 00yUeHHE — MYTh K YIPABJIEHUIO CUCTEMbI CAMOCTOATENbHOM PabOoThI




CTYJIEHTOB. TeXHOJOruss UHTEPAKTUBHOTO OOYyUEHHUs 3aKII0YaeTcsl B TOM, YTO Ha MPOTSHKEHUU
BCEro y4eOHOTO BPEMEHU MPOMCXOAUT OOMEH MHEHUSMH, BBICIYIIMBAIOTCS U OOCYXTAOTCS
pa3Hble TOUKHU 3pEHUs CTYACHTOB. IHTEpaKTUBHBIE METO/IbI — 3TO CIOCOObI LI€JICHANPABICHHOTO
YCUJICHHOTO B3aUMOJICHCTBHSI IPENOIaBATENN U CTYICHTOB 110 CO3/1aHUI0 ONTHUMAIBHBIX YCIOBHMA
npoiiecca 00y4JeHus.

Opranu3anuss M3y4yeHHs MaTephallia Kypca OCYHIECTBISIETCS Ha OCHOBE CHCTEMHO-
JEeSTEIIbHOCTHOIO MOAX0/1a U PEeKOMEHAAINA MTOATAITHOT0 OPMUPOBAHUS YMCTBEHHBIX JCHCTBUMA.
[Tpy 0cBOCHMHU AWCIUILIUHBI HCIIOIB3YIOTCS KaK TPaJUIMOHHBIC, TAaK M HOBBIC MEJaroruiyecKue
TexHojoruu. Jlekuuu u naboparopHble 3aHATUS SBJSIOTCS TPATUIMOHHBIMU MPU OOyYEHUH B
BYy3axX U CIOCOOCTBYIOT (POPMUPOBAHHIO Y CTYJICHTOB 0a30BbIX 3HAHUI, OCHOBHBIX MBICIUTEIBHBIX
ornepanuii, pa3BUTUIO JIOTUKU. JIEKIMHM HOCAT MOTHBAIMOHHO-TIO3HABATEIBHBIA XapakTep.
JlaGopaTopHble 3aHATHSA SIBISIOTCS CAMOCTOATENBHBIMH M HMMEIOT TMPOOIIEMHO-TTOMCKOBBIN
xapakrtep. JlaGopatopHyio paOoTy, BBINOJHIEMYIO CTYJEHTOM, MOXHO CYHTAaTh MPOOJIEMHOMN
CHUTyallued M €€ pEeIICHHE II03BOJIAET pPEaJn30BaTh TBOPYECKYIO JESATEIBHOCTh, DPa3BHUThH
KOMMYHHUKATHBHYIO CIOCOOHOCTh Ka)KJIOTO CTYACHTA, HAYUYUTh €r0 apryMEHTUPOBAHHO BBIPAXKATh
CBOU MBICJIH B IPUCYTCTBUH IPYTHX, Pa3BUBATH HABBIKH SKCIIEPUMEHTAIBLHON paboThl. B kauecTBe
CJIIOBECHO-HATIIATHOTO METOoAa OOY4YeHHsS HCHONb3YyeTCd JIEMOHCTPAIMOHHBIM XUMHUYECKUN
OKCIIEPUMEHT, KOTOPBIN MPOBOAMUTCS TIPH YTSHUH JICKIMIA U TPOBEACHNUH Ta00PaTOPHBIX 3aHATHIA.
JIeMOHCTpallMOHHBI SKCIEPUMEHT IMO3BOJISIET MpenojaBareio cHopMHpOBaTH HHTEPEC K
OpeaMeTy Yy CTYICHTOB, O0y4aeT mpHeMaM TEXHHKH JIaDOpaTOPHOTO SKCIEPUMEHTA.
JIeMOHCTpallMOHHBIM SKCIEPUMEHT - UCTOUYHUK MPUOOpPETaeMbIX CTYIACHTOM 3HAHHM, HaBBIKOB,
YMEHUH; CpEACTBO TPOBEPKM HMCTUHHOCTH BBIABHUTAEMBIX THIIOTE3, pEIICHHUS YYEeOHBIX W
UCCJIEIOBATENLCKUX TIPOOIIEM.

s moBbrmeHuss 3()(GEKTUBHOCTH y4eOHOTO TIPOIecca HCIONIB3YIOTCS  CIICAYIOIINe
o0Opa3oBaTenbHbIe TEXHOJIOTUN: HH(POPMALIMOHHO-PA3BUBAIOIIINE TEXHOJIOTHH, HAPABJICHHbBIE HA
(dopMUpOBaHKE CUCTEMbI 3HAHUM, 3alIOMUHAaHUE U CBOOOIHOE onepupoBanue uMu. Mcnomnb3yercs
METOJl MPOOJIEMHOTO U3JIOKEHUS MaTepuana, CaMOCTOATEIbHOE W3Y4YeHHE JIUTepaTyphl,
NPUMEHEHHE HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA JIJIsl CAMOCTOSTEILHOTO TIOTTOJTHEHHS 3HAHUN
BKJIIOYAsl MCIIOJIb30BAHNE TEXHUUECKUX U AJIEKTPOHHBIX CPEACTB MHGOPMAIUU; JeSITEIbHOCTHBIE
NPaKTUKO-OPUEHTHPOBAHHBIC TEXHOJIOTWH, HalpaBleHHbIE Ha (OPMUPOBAHHE CHCTEMBI
npodecCHOHATBHBIX NPAaKTUYeCKUX YMEHUH TpU MPOBEIACHHUU OSKCIEPUMEHTAIbHBIX
UCCIIEIOBaHM, 00ECTIeYNBAIOIINX BO3MOKHOCTh KAQUE€CTBEHHO BBITOIHATH MPO(ECCHOHATBHYIO
JeSITeIbHOCTD; pa3BUBAIOIINE MPOOJIEMHO-OPUEHTHPOBAHHBIE TEXHOJOTMM, HAIlpaBlIEHHBbIE Ha
(dbopmMupoBaHUE U pa3BUTHE IPOOIEMHOTO MBIIIICHHSI, MBICIIUTEIbHOW aKTUBHOCTH, CIOCOOHOCTH
BUAECTh U (OpMyIUpOBaTh MpOOJIeMbl, BBIOMpaTh CHOCOOBI W CpEeACTBA JJs HUX peEIIeHUs,
TEXHOJIOTUM  JIMYHOCTHO-OPUEHTHPOBAHHOTO o0y4eHus, MO3BOJIAIOIINE CO3/1aBaTh
UH/IMBU/yallbHble 00pa3oBaTelbHbIE TEXHOJIOTHH, OOECIEeUYMBAIOIIME YUYeT PA3IUUHBIX
CcrocoOHOCTEl  00ydaromMx, CO3JaHUE HEOOXOIMMBIX YCIOBUHW A pa3BUTHS — UX
WH/IMBUYaJIbHBIX OCOOEHHOCTEH.

Jlnsi MHBAMMIOB W JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3J0POBBSI MOTYT OBIThH
UCIIOJIb30BaHBI o0pazoBaTebHbIE TEXHOJIOTHH, MO3BOJISIOIINE MOJTHOCTBIO
WH/IMBUYaJIN3UPOBATH COJIEPKAHNE, METO/IbI M TEMIThI Y9€OHOH NesITeTbHOCTH, BHOCHTH BOBPEMS
HE00XO/IMMble KOPPEKTHBBI KaK B JEATEIbHOCTh CTYACHTAa-MHBAJIUAA, TaK U B JAEATEIBbHOCTb
npernoaaBaress.

4. OueHo4Hble CcpeACTBA UIA TeKyHIero KOHTPOJsSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAllUH

B coorBerctBuM c IlookeHHMeEM O MPOBENEHWH TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH M
IpOMEXyTOuHOU arrectauuu obOydatommxcsi Kyol'Y um ero ¢uumanoB, Tekymui KOHTpPOJIb
YCIIEBAEMOCTH CTYAECHTOB IIPOBOJUTCS B LIEJISIX COBEPIICHCTBOBAHUS U HEMPEPHIBHOTO KOHTPOJIS
KadyecTBa 00pa30BaTEIbLHOTO Mpoliecca, MPOBEPKE YCBOCHUS YUeOHOro MaTepuana, akTHBU3aIH
CaMOCTOSITENIbHOM pabOThl CTYyJ€HTOB. TeKyIUi KOHTPOJIb 3HAHUN CTYAEHTOB OCYIIECTBISETCS



MOCTOSTHHO B TEYEHUU y4eOHOro rojia. Busibl TeKymiero KOHTposi: yCTHBIN (MTUChbMEHHBIN) OIpoc
Ha JICKIUSAX, 3allUTa JIA0OpPaTOpPHBIX pPadOT, MOATOTOBKA IOKJIAIOB, MPOBEPKA BBIMTOIHEHUS
MUCHbMEHHBIX JOMAIHUX 3aJaHuil (pacyeTHBIX 3aJjaHHil), TECTUPOBAaHUE, NIPOBEPKA 3HAHUU I10
pe3yibTaTaM caMOCTOATENIbHON PabOThl CTYACHTOB, OLIEHKA AKTUBHOCTHU CTYJICHTA HA 3aHATHUSX.

OCHOBHBIM BHUJOM TEKYIIETO0 KOHTPOJS 3HAHUM CTYIEHTOB OYHOU (HOpMBI OOy4YEHUS
SBJISIETCS BHYTPUCEMECTPOBasi aTTeCTallMs, KOTOpas IPOBOJUTCS OJUH pa3 B CEMECTp B
00s3aTeNbHOM MOPSAKE HA BCEX Kypcax B COOTBETCTBUU € rpadukoM y4eOHOTO Ipolecca JaHHOTO
CEMECTpA M 3aBEPILIAETCS HE MO3IHEE YEM 3a MECSI] /10 Hayaya IPOMEXYTOUYHOHN aTTecTaluu.

[IpomexyTouHas arrectanusi MPOBOJUTCS MO JAHHOW NUCUUIUIMHE B (oOpMe PK3aMeHa.
OrneHOYHBIC CPEJICTBA MIPEIHA3HAUEHBI JIJIs KOHTPOJIS U OLICHKH 00pa30BaTeNbHBIX TOCTHKEHUHN
00y4arouuxcsi, OCBOMBILUX MPOTrpamMMy yueOHOU JUCHUILTUHBL «Heopeanuueckas Xumusy.

OLieHOYHBIE CPEICTBA BKIIFOUYAET KOHTPOJIbHBIE MAaTEPUAIIBI ISl TPOBEJICHUS TEKYIIErO

KOHTPOJISI B JOpME BOIIPOCOB JJIsl YCTHOTO KOHTPOJIS, PAaCYETHBIX 3a/1a4, TECTOB, U
MPOMEKYTOYHOM aTTeCTalK B JOpME BOIIPOCOB U 33/1a4 K IK3AMEHY

CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeKleIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTrreCcTanmum

KOI[ 1 HAMMCHOBAHUC Hanmenosanmne OLICHOYHOT'O CPCACTBA

PesynbraTsl 00ydeHus

HHIUKATOpa
p (B cooTBeTCTBHH C 1. 1.4)

(B cooTBeTCTBUH C 1. 1.4)

IIpomexxyTounast
aTTeCTaIHs

n/m Texkymuil KOHTPOJIb

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

CIIOCOOHOCTBIO
MNPOBOJUTE XUMHUYECKHUE
IKCIIEPUMEHTBI o
3aJaHHBIM METOJUKAM C
00pabOTKOM, aHATH30M U
OIMUCAHKUEM PEe3yJILTATOB

Ka4eCTBEHHOI'O
TIPOBEACHUS
SKCIEPUMEHTA OCHOBHBIC
3aKOHEI XUMUH, JICXKAIIUE B
OCHOBE MPOLIECCOB
Pa3IMYHBIX TPOU3BOJICTE,
PEaKIHOHHYIO
CITOCOOHOCTE
HEOPTaHHUYECKUX
COCTUHCHUH,
HCTIOB3YEMBIX B
TIPOU3BOJICTBECHHBIX
TEXHOJIOTHAX

BEITIOJTHEHHUE PACUCTHBIX
3aJlaHM, TECTOB ,IOKJIAJIBL,
MIpe3eHTAIHA

OK3aMCHY

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

IIOJIyYEHHBIE PE3YJIbTaThl

3ammTa JIP, BeImoHeHNE
pacUYeTHBIX 3aaHUH

Bomnpocs! k
9K3aMeHy

BJIAJICET TEXHUKOH u
METOJUKON XHUMHUYECKOTO
JKCIepUMEHTa Hu ero
OIIMCaHUEM

Sarrura JIP

TunoBbie KOHTPOJIbHbIE 32JaHUSI MJIM HHbIE MaTepUAaJIbl, He00X0AUMBIE /11 OLlEHKH
3HAHMI, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIUX ITANbI
(popMHpoBaHUsI KOMIIETEHIHI1 B polecce OCBOEHHUsI 00pa30BaTebHON MPOrpaMMbl

OueHouHBbIE cpe/ICTBA /15 NPOBe/leHUsI TEKYIIero KOHTPOJIA
- BOIIPOCHI /151 YCTHOI'0 KOHTPOJIS
Paspnen 1. Beeaenne. Ilpeamer u conepxanue XuMHH.
1. [laiiTe onpeneneHus MOHATHAM «aToM». M3 4ero oH cocTouT, uMeeT v oH 3apsaa? [Ipusennre

IUTAHETAPHYIO0 MOJIETb CTPOCHHUSI aToMa.
2. UYro takoe monekyna? Mmeet nu oHa 3apsan? [lpuBenurte mpuMepsl MOJIEKYIT BEUIECTB.
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24,
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[IpuBenuTe npuMep XUMHUYECKOTO AIEMEHTA B COCTOSIHUSX: aTOM, MOJIEKyJa, HOH. [loscHuTe,
B YEeM Pa3HUIA MEXKAY dTUMH TPEMsI COCTOSHUSMHU M KAaKUMHU CBOWCTBAMHU OOJIaJlaeT Ta WIN
WHas 4YacTULA.

Uro Takoe konmdecTBO BemecTBa? Kak oHo oOo3Hawaercs, B yem uzMmepsiercsi? CKOIBKO
yacTuIl coepkuT 1 Mok BemectBa? Kak 0003HauaeTcst YMCIIO YacTHIl?

UYro takoe moisipHas macca? Kak oHa obo3HadaeTcs, B ueM m3mepsierca? Kak paccuurarb
MOJISIPHYIO MaccCy BelecTB?

Cdopmynupyiite 3akon Aoraapo. Uto Takoe HOpMalibHEIE ycinoBus? UTO Takoe MOJISIPHBIN
o6bem raza? Kak oH obo3HayaeTcs, B 4YeM H3MepseTcs W dyeMy OH paBeH? Kakoit oObem
3aHUMAET a3 KOJIMYEeCTBOM | MOJIb MpH H.Y.?

Kak paccuutsiBaeTcs 00beM raza mpH yCIOBHUSX, OTIMYHBIX OT HOpMaibHbIX? [IpuBeaute
ypaBHeHue MeHnneneeBa- Kianeipona.

Yro Takoe mpocThie U cioxkHbIe BemecTBa? [IpuBeanure ux kiaccupukaiuio.

Uro Takoe skBuBasieHT? UTo Takoe (hakTop SKBHBAJIICHTHOCTH M Kak OH oOo3Hauaercs? Kak
€ro MOXKHO paccuuTaTh? [l Kakux SJE€MEHTOB OH SIBJISETCS IMOCTOSHHBIM U TO4YeMy?
IIpuBenuTe npUMEpSL.

Kak paccuntarh 3KBUBAJICHTHYIO MAacCy MpPOCTbIX 0 CilOXHbIX BemectB? [lpuBenure
dbopMysbl, TOSCHUTE Kakhe BEIMYMHBI B HHUX HCHOJB3yloTcsa. Kak o0o3Hagaetcs
SKBUBAJICHTHAs1 Macca, B YeM U3MepsieTcs?

Uto Takoe SKBUBAJICHTHBIN 00BbeM raza? Kak ero Mo>kHO paccuuTarhb?

CdopmynupyiiTe 3aK0H SKBUBAIECHTOB, IPUBEUTE €r0 MAaTEMAaTHUYECKOE BhIPAXKECHHE.

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

Kakue snemMeHTBhl MpOSBISAIOT IMOCTOSHHYIO CTENEeHb OKHCIeHus? YemMy paBHa CTemneHb
OKHCJICHUS 3JIEMEHTOB B IIPOCTHIX BelllecTBax?

[TpuBenure KIacCHU(pUKAIMIO BemeCTB. KakWe OCHOBHBIC KJIACChl HEOPTaHWYECKUX
COEIMHEHUH BbI 3HaeTe?

[TpuBenure Kinaccupukanuio okcuaoB. Kak oOpasyrorcs HazBanus okcuaoB? Kak HammcaTh
dbopMyIy BBICIIETO OKCHJIA dTIeMeHTa?

[TpuBenute knaccudpukanuio kuciaot. Kak o0pazyroTcst Ha3BaHUs KUCIOT?

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

IIpuBeauTe ypaBHEHHS NIOJHOM U CTYIIEHYATON AUCCOLMALIMN KUCIIOT, COJIEM U OCHOBAaHMIA.

C yem pearupyrT KUCIOTHBIE OKCUABI? [IpuBenuTe mpuMephl peakiuu, T0Ka3bIBAIOIINX X
KHUCIJIOTHBIE CBOMCTBA. [IpuBennTe npuMep reHeTUYECKOM CBSI3U «3JIEMEHT - KUCITOTHBINA OKCH/]L
- KUCJIOTHBIN OCTATOK - KHCIIOTa».

C 4eMm pearupyroT OCHOBHbIE OKCUIBI? IIpuBeauTe MpuUMeEpsl peakiuii, JOKa3bIBAIOIMINX HX
OCHOBHBIE cBOMCTBA. [IprBenTE MpUMEP FT€HETUUECKOM CBS3H «JIEMEHT - OCHOBHOW OKCHU] -
OCHOBAHUE.

Uto takoe amdotepHocTh? [l KakuUX 3JIEMEHTOB XapakKTepHbl amM(OTEepHbIE CBOMCTBA?
[IpuBenuTe mpuUMeEpBHI.

C yem pearupyroT amdorepHbie okcuabl? [IpuBeauTe mpuMepsl peakivii, JOKa3bIBAOIINX
amdoTepHbie cBOMCTBA. [IpuBenuTe MpUMep TeHETUYECKON CBSA3H «QJIEMEHT - aM(OTEepPHBI
OKCHJI - aM(pOTEPHOE OCHOBAHUE.

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

[IpuBeanTE XMMHUYECKUE CBOMCTBA OCHOBAHUH.

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

[IpuBeuTEe XMMUYECKHE CBOMCTBA COJIEH.
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Pasnen 2. Crpoenme aroma. Ilepmoamyveckumii 3aKOH W IEePUOAHYECKAS CHCTeMa
xumu4yeckux dj1emMenToB /[.U. MenneneeBa. XumMu4yeCcKkas CBA3b.

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

€ro IBWKEHUE B dTOU MOIEIN?

. Uto Takoe SJICKTPOHHOC obnako? Kak u3MmeHseTcs IJIOTHOCTh 3JICKTPOHHOT'O obnaka 1o MEPEC

yaajieHus ot siapa u noyemy? MmMeer nu 351eKTpoHHOE 00J1aKO IPpaHUIIbI?

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

BIIUSIET Ha cBOKCTBA aToma? Kak 0003Ha4ar0TCst Tpad)decKu aTOMHBIE OPOUTAIIH, SJICKTPOHBI HA
opOuTansix?

[lepeuncnure kBaHTOBbIE yucia. JlJ1s 4ero OHU UCTIONb3YIOTCS?

Kak o0o3Havaercs rimaBHOe kKBaHTOBOE unciio? Kakue 3HaueHusi IpUHUMAET INIaBHOE KBAaHTOBOE
yucio? 3a uro oHo oTBevaeT? UTo Takoe SHEepreTUUeCKUil ypoBeHb (3JIEKTPOHHBIH CII0i)?
DONEKTPOHBI KAKOTO IHEPreTUYECKOTr0 YPOBHS MMEIOT HAUMEHBIIYI0 3HEpPruro? DIIEKTPOHBI
KaKOr0 3HEPreTHYECKOr0 YPOBHS HAXOAATCS HanOosiee OJU3KO K sApY U mouemy? \

Kak o6o3HauaeTcst mo6oyHOe KBaHTOBOE 4Kciio? 3a yTo OHO oTBeuyaeT? Kakue 3HadeHHs] OHO
npunumaet? Kakoii popme opOutanu oHU COOTBETCTBYIOT?

Kak mpoucxoauT pacuierieHue >HepreTuyeckux ypoBHEMl Ha moaypoBHH? Ckoiibko AO u
3JIEKTPOHOB MOYKET BKJIIOYATh MMOYPOBEHb TOTO WJIM HHOTO THUIA?

. Kax 0003HauaeTcs MarHuTHoe KBaHTOBOE 4nciIo? 3a uTo oHO oTBeyaeT? Kakue 3HaueHHsT OHO

npUHUMAeET JJist opOuTaneii paznoro tumna? [lpuBeaure rpaguueckie npuMepsl.

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

npuHuMaer? YTo Takoe napaienbHble U aHTIINapalIeIbHbIE CIIUHBI?

Chopmynupyitite npunuun I[laynu. CKOIBKO 3JIEKTPOHOB MOTYT HaXOAMTHCS Ha OJIHOM

aTOMHO# opourtammn? KakoBbl X CITUHBI?

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

3aMlOJIHEHUH YHEPreTHUECKUX YPOBHEH S3JIEKTPOHAMHU CHadyaja 3aloJIHSAETCS YpOBEHb 6S, a

MOTOM YK€ ypoBeHb 5d.

Cdopmynupyiite npasuio ['yaa.

KakoB nops0k 3anojHeHNs SHEPreTUYECKUX YPOBHEN U ogypoBHEN? UTo Takoe 31eKTpOHHAS

koH(purypamus aroma (3nekTponnas Gopmyna)? Kak ona 3anuceiBaercs? Kakue a5ieKTpoHHbBIE

KOH(UTYpaIiH SBISIOTCS YCTOWYUBBIMU?

ChopmynupyiiTe IEPUOTUIECKUAN 3aKOH.

Kakyto cTpykTypy nmeer tabnuua MenneneeBa? Ykaxure, Kak ONpeIeNuTb Neprol, TPy,

MOATPYIIY.

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

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

Ha kakue cemelicTBa pa3ienstoTcs a1eMeHThl B Tabnuiie MenneneeBa? UeM 310 00ycioBieHO?

Kakumu cBoiicTBamMu oHM o0nagaroT (MeTajuiMueckue, Hemerauinuyeckue)? K kakum

ceMeiicTBaM OTHOCSITCS AJIEMEHTHI TTIaBHBIX U T0OouHBIX noArpynn? [Ipuseaure mpumepsl. Kak

U3MEHSIIOTCSl METaJNIMYeCKHe W HEMETaJUIMYECKHWEe CBOWCTBAa MO NepuojaM MU rpynmnam?

IIpuBennuTe npUMepBHI.

Uewm omnpezensercs BAIEHTHOCTh XUMUYECKOI0 3JIEMEHTA B IVIABHBIX U MOOOYHBIX OATPYIINax?

Kakue »neKkTpoHBl SBISIOTCS BaJCHTHBIMH W MOTYT MPHUHHMATh y4acTHe B 0OOpa3oOBaHUU

XUMHYECKOMN CBS3U?

. Uro Takoe sHeprus monuzanuu? Kak oHa uzmensercs no nepuogaM u rpynmnam? OObsicHUTE
noyemy. [IpuBeaure npumepsl. Kak 370 BIUsSET HAa XUMHYECKHAE CBOMCTBA 3JIEMEHTOB? Y KaKUX
AJIEMEHTOB HU3KNE DHEPIMH HOHU3ALUH U [TOUYEMY?

. Uro Takoe cpoAcTBO K A1eKTpoHy? Kak oHO u3MeHsiercs no nepuoaam u rpynmnam? O0bsicHUTE
nouemy. [IpuBeaure npumepsl. Kak oHO BiuseT Ha XMMHYECKHE CBOMCTBA 3JIEMEHTOB? Y
KaKHX 3JIEMEHTOB BBICOKOE CPOJICTBO K 3JIEKTPOHY U ITOYeMY?
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Kak m3MeHstoTCs paginychl aTOMOB M MOHOB MO TepuogaM u rpynmnam? Kak 3T1o Biuser Ha
XUMHUYECKHE cBoiicTBa 3neMeHTOB? IlpuBenure mnpumepbl. Y KakuX 3JIEMEHTOB CaMble
OosblIME pasnuychl U IoYeMy?

Uro Takoe anekTpooTpuuareabHocTh? Kak oHa m3MeHsercs mo mepuonaaMm u rpynnam? Kax
BIMSET HAa XMMHUYECKUE CBOMCTBA 31eMeHTOB? [lpuBenute mpumepbl. Y KakMX JJIEMEHTOB
camasi BbICOKas 3JIEKTPOOTPHULIATEIbHOCTh?

Yro Takoe OKHCIMTEIbHBIE, BOCCTAHOBUTENBbHbIC cBoWcTBA? Kak OHM H3MEHAIOTCS IO
nepuogaMm u rpynnam? Kak 3To cBA3aHO ¢ 3JIE€KTPOHHBIM cTpoeHuem aroma? IlpuBenure
npumMepsl. Kakue BelecTsa sBIsIIOTCS BOCCTAHOBUTEIISIMHU, @ KAKAE OKUCIIUTEISIMUA U [TOYEMY?

Uro Takoe xumuueckas cBs3b? Kakyro mpupojy, COrJIaCHO COBPEMEHHBIM IPEJCTABICHHUSIM,
UMeeT XuMHuecKas cBs3b? Kak U3MEHATCS SHEpPIus CUCTEMbI IPU 00pa30BaHUN XUMHUYECKON
CBSI3U M KaKue CHIIbI €e 00YyCIIaBINBarOT?

Jaiite onpezneneHuss XapakTEpUCTUKAM XMMHMYECKOM CBSI3U: JJIMHA CBSA3HM, BAJCHTHBIA Yrod,
9Heprus cBsA3M. B kakux eauHunax oHu usMepstorcs? Kak 3aBUCHUT 3HEprust CBS3M OT €€
nuHbI? Kakast cBs3b sIBISICTCS HAnOoJ1ee TPOYHO?

IlepeuncivTe OCHOBHBIE BUABI XUMUYECKOH CBSA3H.

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

UYem 00ycI0BICHBI HAIPABICHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOMN CBSI3U?

Kak oOpa3syeTcst KoBajeHTHasl CBA3b 110 OOMEHHOMY MexaHu3My? Kakue 371eKTpoHBI MOTYT
INPUHUMAThH Y4acTHE B 0Opa30BaHUHU CBA3U?

[Touemy xuMHYecKasi CBsI3b MOXKET 00J1afaTh MOJSAPHOCTHIO? UeM 00yciioBiieHa MOISPHOCTh
CBSA3U?

Yro Takoe KOBaJIEeHTHAas MOJSPHAs U KOBAJCHTHAs HeNoJisApHas cBA3b? lIpuBenure nmpumepsl
BEILECTB C Y TUMU TUIIAMH CBSI3H.

Kak oOpa3yeTcst KOBajeHTHas! CBSI3b 110 IOHOPHO-aKLIEITOPHOMY MEXaHU3MY?

HaiiTe onpeniesieHue MOHATHIO BAJIGHTHOCTh. Kak MOXKHO OnpenenuTh BaJIGHTHOCTh JIEMEHTa?
Kakue 371eMEeHThI UMEIOT IOCTOSIHHYIO BaJICHTHOCTb?

JaiiTe ompeneneHue TUIAM CBSI3M 10 NEPEKPBHIBAHUIO OpOuTaneil: 6- u m-cBa3sM. Kakumu
TUIIaMU opOuTaneil onu oopasyrorca? CpaBHUTE IPOYHOCTh G - U T -CBA3H.

Uro takoe kpatHOCTb cBsA3u? IIpuBenuTe nprumep 00pa3oBaHus OJUHAPHOM, IBONHOM, TpOitHOMI
cBsi3u. KakuMu Tunmamu CBsI3M 1O TepeKpbIBaHHMIO opOuTaneil oOpa3oBaHa OJMHApHAsd,
JIBOIHasI, TpoliHas cBsA3b? CpaBHUTE MPOYHOCTH 3TUX CBSI3EH.

Uro takoe rubpummsanus? KakoB ee wmexanusm? Kak mnpoucxoaut sp-, Sp2, Sp3 -
rudpuauzanusa? Kakylo reoMeTrpuro UMEIOT MOJIEKYJbl C TaKUM THIIOM THOpUAM3ALMUH Y
1eHTpanbHoro aroma? [Ipuseaure npumepsl.

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

Yro u3 cebs mpeacTaBiseT MOJIEKYJsIpHAs KpHcTaindeckas pemerka? Kakue dvacTuiisi
HaXOJUTCs B y3nax pemierku? Kakoi T cBsizu Mexay y3namu pemierku? KakoBa sHeprus
Takol Kpucraumueckoil pemerku? Kakue BemiecTBa MOr'yT 00pa3oBBIBATH MOJIEKYJISIPHBIE
Kpuctaydeckue pemerku? [IpuBennre npuMepsl.

Yro u3 ceds mpeacTaBisieT aTOMHas KpucTtajuinyeckas pemerka? Kakue 4acTuisl HaxXoauTces B
y3nax pemerku? Kakoil Tum cBszu Mexay ysnamu pemerku? KakoBa sHeprus Takoi
KpUcTainueckoil pemerku? Kakue BemecTBa MOryT o00pa3oBbIBaTh MOJIEKYJISIpHbIE
Kpuctaumueckue pemerku? [Ipuseaure npumepsl.

KakoB mexanu3m oOpa3oBaHusi HOHHOU CBs3u? UeM XapaKkTepu3yeTcsi HOHHOCTh cBs3u? Uem
OTJINYAETCSl KOBAJEHTHAs TMOJSpHAs CBs3b OT MOHHOW? [loueMy moHHas CBsI3b HE OOIamaeT
HAIPaBJIEHHOCTHIO U HACBIIIAEMOCTBIO?

Yro u3 cels npeAcTaBisieT HOHHAs KpUCTaJIMueckas perierka? Kakue 4acTuIpl HAXOIUTCS B
y3nax pemerku? Kakoil Tum cBszu Mexay ys3inamu pemietku? KakoBa sHeprus Takoin
Kpuctaymueckod  pemerku?  Kakume  BemectBa  Moryr  oOpa3oBBIBaTh ~ HMOHHBIE
Kpuctannueckue pemerku? [Ipusenure npuMepsl.



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

HaXOJAUTCs B y3/ax peuietku? Yem oO0yCIIOBIEHBI CBSI3U MEXy y3namu perietku? [louemy B
KPUCTAJZIMYECKON pPEUIETKE METajula JIEKTPOHBI JejoKann3oBaHbl? KakoBa sHeprus Takou
KpucTaiuueckoil pemerku? Kakue BemecTBa MOryT oOpa3oBBIBATH METAJUIMYECKHE
Kpuctajmmueckue pemerku? [Ipusenure npuMepsl.

44. CpaBHUTE  OPOYHOCTb,  TEMIIEpaTypbl  IUIABICHMS,  MEXAaHMYECKUE  CBOMCTBA,
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AJIEKTPOIIPOBOJIHOCTh, TEIUIONPOBOJHOCTh, JIETy4eCTh pAa3HBIX THUIIOB KPHCTAILTHYECKUX
PELIETOK.

Paznen 3. BemecTBo B pa3in4HbIX (pa30BbIX COCTOSTHUSX.
Kakoe B3anmoaeiicTBue MEXAy YaCTUIIAMU HA3bIBAETCS MEKMOJIEKYISAPHBIM?
Uto Ha3bpIBaeTCS AUMOJIBHBIM MOMEHTOM? B Kakux eIuHMIIaX OH u3MepsieTcs?
Kaxkoii 1unosibHbI MOMEHT Ha3bIBACTCSI MHAYKIMOHHBIM? OT 4ero 3aBUCHUT €ro BeJIMYnHA?
Kakue BUbI MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBUS BbI 3HaeTe? B ueM ux cymHocTs?
[Touemy BomOpoaHasi CBs3b sBJSIETCS crneruduueckuM B3aumoneictsuem? Iloyemy oHa
BO3HHUKACT?
Maiite onpenenenue pazoBoMy mpeBpalieHuto mwin $ha3oBomy nepexoay. B uem 3akimouaercs
paznuune (Ga3oBBIX IMEPEXOJ0B MepBOro M Broporo pona? Ilpuemaure mpumeps! (ha3oBBIX
MepPeX0J0B 000UX POJIOB.
[lepeuncivte OCHOBHBIE TUIIBI TBEPABIX TeN. M3 KaKMX 4aCTHUIl U 332 CUET KAaKUX XUMHUYECKUX
cBs3eil oOpasyroTcsi TBEpAbIE Tena pa3iaudHbiX THUNOB? Ha oCHOBE KakMX HPUHIIMIIOB
(GopMUPYIOTCS CTPYKTYPBI CILJIaBOB?
YeM MOXKHO OOBACHUTH 3JIEKTPUUYECKYI0 MPOBOAMMOCTh W TEIUIONPOBOJHOCTH TBEPIBIX
METaIoB?
OObsicHUTe, TOYEMY alIMa3 SBJSIETCS TUAIIEKTPUKOM, a2 KPEMHUN — MOJTYIPOBOAHUKOM?
Kakue »1eKTpoSuThl OTHOCSATCS K TBEPIbIM 3JiekTpoiuTam? Kakoil Tum mpoBOAMMOCTH
ABJISIETCS OCHOBHBIM B TBEPIBIX 3JIEKTpoiauTax? Kak MOXXHO OXapakTe€pU30BaTh BEIUMYHUHY
MIPOBOJIUMOCTH TBEPIBIX IIICKTPOITUTOB?
UeMm 3ameuarenbHbl KUJKUE KpucTamwibl? Kakue ux pasHoBUIHOCTH H3BecTHbI? Kakue
OCOOEHHOCTH CTPOCHHSI MOJICKYJI TPOSBISIOTCS Yy BEIIECTB, KOTOPHIE OOPa3yroT >KUIKHE
KpUCTaJUIbI?

Pa3nen 4. O01mue 3aKOHOMEPHOCTH XHMHYECKHX NPOLECCOB

Uro u3zydaer XuMHUYECKasi TEpPMOAMHAMUKA?

JaiiTe onpenenenne NOHATHIO «XUMHUYECKAsT CUCTEMAY.

[lepeuncnure TUIBI XMMUYECKUX CUCTEM, JIaliTe UX XapaKTepuCTUKy. [IpuBenurte npumMepsl.
Kakue mapameTpbl BIMSIOT Ha TEPMOJUMHAMHYECKOE COCTOSIHUE cHucTeMbl? YTo Takoe
CTaH/apTHbBIE YCIOBUS?

YeM xapakTepu3yeTcsl TEPMOJIMHAMUYECKOE PABHOBECHE CUCTEMBI?

Kakue Tumbsl TepMOIMHAMHYECKUX MPOIECCOB MOTYT MPOTEKATh B XMMHUYECKHUX CHCTEMax?
JlaiiTe X XapaKTepUCTHUKY.

. Copmynupyiite 1 3aKOH TEpMOJUHAMMKH, 3aIlUIINTE €r0 MaTEMaTHYECKOE BBIPA’KEHUE.

JaiiTe omnpezneneHyne MOHATUAM «TEIIOTa», «paboTay, «BHYTPEHHss >Heprus». Kak MoxHO
MHTEPIPETUPOBATH 3TOT 3aKOH MPUMEHUTEIBHO K XUMHUUECKOMY Ipolieccy?

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

. Uto Takoe TermoBoit 3ddext peakiunu? Kak oH 0603HaUaeTCs, B YeM HU3MeEpsIeTCs, YeMy OH

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

Yro Takoe craHAapTHas SHTaIbNUs oOpazoBaHus BeulecTBa? Kak oHa o0o3Hayaercs, B 4eM
HU3MEPACTCA U KAKHUE 3HAYCHUA MOXKET HpI/IHI/IMaTI)?
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Chopmynupyiite 3akoH ['ecca. IlosicHUTE CMBICT 3TOrO 3aKOHA Ha MPUMEPE XUMHYECKOU
peaxkuu.

Chopmynupyiite cienctBusi u3 3akoHa ['ecca. IlpuBeantre maremaTHueckoe BbIpaKEHUE,
HOSICHUTE, AJIS pacyeTa KaKoi BEIMYMHBI OHO IIPUMEHSETCS.

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

UYro Takoe cTaHAapTHAas SHTPOIIUS BEUIECTBa, Kak OHAa 0003HAYAETCS, B UeM U3MepsieTcs?

Kak MOXxHO paccunuTath U3MEHEHHE SHTPOIMH B IIPOLIECCE XUMUUECKUX peaKLnii?
ChopmynupyiiTe 2 3aKOH TEPMOJUHAMUKH. [[1s KakuxX cucTeM OH MpUMEHHM? MOXeT Jin
peakius MpoTeKaTh ¢ yMeHblneHueM sHTponuu? Kakue nBa (axTopa SBISIOTCS ABIKYILICH
CUJION CaMOIPOU3BOJIBLHOIO MPOTEKAHUS PEAKIIUU?

Kak paccuurats snepruro I'm66ca? Kak ona obo3Hauaercs, B ueM m3mepsiercs? [y dero
UCIOJIB3YeTCs 9Ta BennurnHa? KakoBbI KpUTEPUH CaMOIPOU3BOIBHOIO MPOTEKAHUS PEAKIIUU B
IpsIMOM M OOpPAaTHOM HarpaBiIeHUU?

JlaiiTe ompezeneHne XUMHUYECKOro paBHOBecHs. UTO Takoe paBHOBECHAas KOHIEHTpaIUs
BemecTB? Kak ona o6o3Havaercs?

Uro Takoe koHcTaHTa paBHOBecus? Kak ona oOo3Hauaercs? Hanummre maTemaTnueckoe
BBIP@XEHHUE ISl KOHCTAHThl PaBHOBECHS, MOSICHUTE, KaKU€ BEIMYMHBI TaM HCIOJb3YIOTCS?
KakoBbl mpaBuiia 3amucyu KOHCTAaHThl PABHOBECHUS, €CIM B XUMUYECKOW pEakluu y4acTBYIOT
TBEp/bIE WM T'a3000pa3HbIe BellecTBa?

Kakue (axkTopsl BAUSIOT Ha cMellleHne XuMudeckoro paBHoBecusi? [losicHuTe, 4TO O3HAYaeT
CMEIlIEHNE XUMHUYECKOTO PAaBHOBECHS «BIIEBOY, «BIPABO»?

Cdhopmynupyiite npuniun Jle-Illarcnse. Kyna cmeniaercs paBHOBecHe MPH MOBBILIEHUN WIN
MOHW)KEHUU TEMIIEPATYpPhl, AaBJICHUS, KOHIIEHTpALUH?

Uro u3yyaeT XuMUYeCcKasi KUHEeTHUKa?

Uro Takoe paBHOBecHass KoHueHTpauusi? Kak ona o0o3nauaercs? Kak wu3mensercs
KOHIIEHTpAIUsl UCXOAHBIX PEareHTOB M MPOJIYKTOB MpHU MpoTekaHuu peakuuu? [Ipusenute
puMep.

Jaiite onpenenenue ckopocTu Xxumuueckoi peakuun. Kak ona o6o3nauaetcs? Kak ee MoxHO
paccuntaTh? YTO Takoe 3J€MEHTAPHBIN aKT peaKuu?

Yo Takoe rOMOTEHHBIE U reTeporeHHsle peakun? [Ipusenure npumepsl.

Uro Takoe oOpaTuMble U HeoOpaTtuMeble peakiuu? [IpuBeauTe npumepsl.

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKOH peakiuu?

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

Kak 3aBUCUT CKOPOCTh XMMUUECKON peaKkIIMU OT KOHLIEHTPALUi peareHToB?

Chopmynupyiite 3aK0H JeHCTBYIOIUX Macc JJIsi CKOPOCTH XUMHUecKol peakuuu. [Ipusenure
€ro MaTeMaTH4yecKoe BbIpakeHHe. UTO Takoe KOHCTaHTa ckopocTu peakiuu? Kak oHa
o0o3Hauaercsa? OT yero oHa 3aBUCUT?

Kak 3aBUCUT CKOPOCTh XMMHUECKON peaklMy OT TeMieparypbl? OTBET MOSICHUTE.
Cdopmynupyiite npaBuio Baut-I'odda, mpuseaute ero MmareMaTuyeckoe BhIpaKeHHE.

Uro mokasbIBaeT TemMnepaTypHblid kKodpuuneHT ckopoct peakiuu? Kak on o0o3Havaercs u
4eMy MOKET OBbITh paBeH?

Yro Takoe sHeprus aktuBanuu peakuun? Kak ona o6o3navaercs, B ueM uzmepsiercs? OT uero
oHa 3aBUcHUT? Kak CBsi3aHbI CKOPOCTb PEAKIUM U SHEPTUS aKTUBALIUU?

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

Urto takoe katanuzarop? KakoB MexaHu3M JEHCTBUS KaTanuzaropa?

Pa3nea 5. PacTBopbl. Peakuuu B BOAHBIX pacTBOpax

. Uro Takoe pacTBOp, pPaCTBOPCHHOC BCIICCTBO, paCTBOpI/ITCJ'IL? HpI/IBCIlI/ITC IMPUMCPHEIL.

[TpuBenuTe KIacCUPUKALUIO PACTBOPOB.
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. Uro Takoe koHmeHTpanus? UTo Takoe HaCHIEHHBIN, pa30aBIICHHBIN, KOHIICHTPUPOBAHHBIN

pactBop?

Onumure cnocoObl BBIPAXKEHHUS KOHLEHTPALMU pPAaCcTBOPOB, HpUBEAUTE OO0O3HAUCHMS,
(dbopMyIbl U1 pacueTa KOHIICHTPALUi, eAMHUIBI U3MEPEHHS (MaccoBast 10JIs, MOJISIpHAsI 101,
MOJIIpHAsi KOHLIEHTPALYsl, MOJIIJIbHAs KOHLIEHTPALYsl, MOJISIpHAS KOHLICHTPALUs SKBUBAJICHTA,
TUTD).

Yro Takoe pactBopuMocTs? IIpuBeanTe kiaccuuKanuio BemEeCcTB 0 UX pacTBopuMocTu. Kak
BIMSET TMOJSIPHOCTh BEILIECTB HAa HX pacTBopuMocTh? Kak Bimser Temmneparypa Ha
pacTBOPUMOCTD BELIECTB?

Uro Takoe mepechllIeHHbIH pacTBOp? B Kakux ycIoBHSX €ro MOXKHO HOJIy4uTh? B Kakux
cilydasix U30bITOK PACTBOPEHHOI'O BEILECTBA HAUMHAET BbINIA/IaTh B OCAJI0K U3 IIEPECHIILIEHHOTO
pacTtBopa’?

Kakue nporeccsl mpoTekaroT pu oopazoBanuu pactBopa? Kak u3mMeHseTcst Ipyu 3TOM SHEprus
cucrteMbl? KakuMu axTopaMu orpeaesnseTcst TeIoBoii A3 eKT npouecca pacTBOPEHHS?
YTo Takoe KOJUIMTaTUBHBIE CBOMCTBA PACTBOPOB?

Uro Takoe ocmoc? [losicuute, npuBeaute npumMep. Ha kakoMm Gpu3MuecKoM sIBICHUU OCHOBaH
ocmoc?

Uro Takoe ocmoruueckoe aasieHue? IIpum Kakux yCIIOBUSAX ONpPENENsieTcs OCMOTHYECKOE
nasineHue? Kak ero MOXHO paccuuTaTh A PacTBOPOB HEDJIEKTPOIMTOB M PacTBOPOB
anektponutoB? [Ipusenure 3akon Banr-I'odda.

Kak wu3MeHseTcs [aBiI€HME HACBILICHHOIO I1apa pacTBOpa II0O CPaBHEHHIO C YHCTHIM
pactBoputeneM? [IpuBeaure 3akoH Payns A HEAIEKTPOIUTOB U AIEKTPOIUTOB.

Kak usMmeHsIoTCcs Temieparypa 3aMep3aHusl pacTBOpa U TEMIEpaTypa KUIIEHUs PacTBOpa IO
CPaBHEHMIO C YMCTHIM pacTBopuTesieM? Kak MOXHO paccuuTaTh U3MEHEHUE TEMIIEpPaTyphl 115
HERJIEKTPOJIUTOB U MIEKTPOJIUTOB?

UTto Takoe 3eKTPONIUThI, HEANEKTPOoaUThl? Kakue BemiecTBa OTHOCATCA K TOMY WM UHOMY
tuny? Yro Takoe SIEKTpoauTHYecKas aucconuanusa? UYro Takoe H30TOHUYECKUI
K03 PHIIIEHT, YeMy OH MOKET OBITh PaBEH, OT YETO 3aBHCHUT?

Yro Takoe creneHp auccouuanuu? Kakue BemiecTBa OTHOCATCA K clIaObIM U CHJIBHBIM
ANEKTpoSUTaM U ouemy? OT 4ero 3aBUCUT CTENIEHb JUCCOLIMAIINH?

Kak 3anucbIBaeTcs BIpaK€HHE KOHCTAHThI JUCCOLMALIUY IS cIa0bIX 31eKTpoiauToB? OT 4ero
3aBUCHUT KOHCTaHTa Juccounanuu? YTo mokaszbIBaeT 3Ta BEIUYMHA?

[TpuBenure 3akoH pas3BeneHus OcraBanbaa. Kak 3aBUCUT CTENEHb AUCCOLMALMHA  OT
KOHIEHTPALUU 3JIEKTPOJIuTa?

[IpuBenute ypaBHEHHE DIIEKTPOJUTHYECKONW aAucconuanuu Boiabl. K kakomy Tumy
AIIEKTPOJINTOB OHA OTHOCUTCA?

Yro Takoe HOHHOE NpousBeacHuE Boabl? Uemy oHO paBHO? UeMy paBHa KOHIIEHTpALUsl HOHOB
BOJIOPO/Ia ¥ THAPOKCOTPYII B HEUTpaabHOM pacTBOope? KakoBO MX COOTHOIIIEHUE B KUCIION U
LIEJIOYHOM cpene?

Uro Takoe BOJOpOnHBIM mNokazarenb? Kakue 3HaueHHs OH MoxeT npuHuMmarh? Kak oH
paccunTsiBaeTca? Kak onpenennts xapakTep cpeibl 10 3HAYEHUIO BOAOPOJHOTO IMOKa3aTes?
[IpuBenure npuUMeEpbl KUCIOTHO-OCHOBHBIX HWHIMKATOPOB U OOBSICHUTE MEXaHU3M HX
JEHCTBHS.

KakxoBbI OCHOBHBIE TIOJIOKEHUS MPOTOJUTUYECKON TEOPUN KUCIOT U ocHOBaHuM? IIpuBeaure
IIPUMEPBI CONPSKEHHBIX KUCIOTHO-OCHOBHBIX Iap.

[TpuBenute npumepsl OypepHbIx cucteM. OObICHUTE MEXaHU3M JeUCTBUS OY(EPHBIX CUCTEM.
KakoBbl KOIMYEeCTBEHHBIE XapaKTepuCTHKU OydepHbix cucteM. I[lpuponnsie OydepHbie
CUCTEMBI.

Kakmne ux mepeyucieHHbIX HIbke coneil monasepratorcs ruaponn3y: NaCOsz, NaBr, KsPOu,
CuS0g4, CaCOs3, KNO3? KakoBa cpena pactBopa B KaxkaoM ciydae? OTBeTbTe Ha BOIPOC, HE
COCTaBJISIsl YPABHEHUH PEaKIU.

Kakue gaxTopsl BIUSIOT Ha CTENEHb T'MIPOIN3a COIU?
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CocraBpTe ypaBHeHHs cTyneHudatoro ruaposnm3a NasPOs. [lo kakoil CTyneHHM CTeneHb U
KOHCTaHTa TUApoiu3a Hanbobimas? OTBET MOATBEPIUTE PACUCTOM.

[IpoBenuTe BCe KHCIOTHO-OCHOBHBIE paBHOBecHs B BogHOM pactBope NazHPOs4 u ykaxute
COTIPSKCHHBIC TIAPbI KUCJIOT ¥ OCHOBAHUH.

CdopmynupyiiTe ycioBUs BbINAJCHUS U PACTBOPEHHUS OCAAKOB — «IIPABUJIO IPOU3BEIICHUS
pacTBopuMOCTH». Kakue n3MeHeHus IPOU30UAYT B FE€TEPOTE€HHON CUCTEME

Fe(OH)2 (ocamok) 2 HaChIIIEHHBIH pacTBOP

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

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

UYro Takoe OKHMCIUTCIBbHO-BOCCTAHOBUTEIbHBIC peakuuu? JlaliTe ompeneneHrue MOHATUSAM
«CTEIEHb OKUCIIEHUS», «BOCCTAHOBUTEIIb), OKUCIIUTENbY, KOKUCIEHUE), KBOCCTAHOBJICHHEY.
[IpuBenuTe NpUMEpHL.

Uro Ttakoe anextpoasl? M3 yero ux wusroraBnuBaroT? Kakue mnponecchl NMPOUCXOIAT Ha
MOBEPXHOCTH METAIIMYECKOTO AJIEKTPO/a MPH MOTPYKEHUU €ro B PAacTBOP MOHOB ATOTO KE
MeTaa?

Kak oOpa3yercs n1BOHHOI seKkTpruecKkuit cioi? UTto Takoe 371eKTPpOAHbIN MOTEHIHa?

Urto Takoe paBHOBECHBIN 3IEKTPOAHBIN noTeHan? Kak on o0o3HauaeTcs, B ueM usmepsercs’?
UYro xapakTepusyer 31a BenuunHa? OT 4ero oHa 3aBUCHUT?

Uro Takoe cTaHIapTHBIN BOJIOPOAHBIN 1ekTpoa? [ yero on ucnomnsiyercs? YeMy paBeH ero
3JIEKTPOJIHBINA MOTEHIINAT?

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

usmepsiercs? Uto xapakrepusyert gaHHas BeanurnHa? Kakve 3HaueHUs OHA MOXKET IPUHUMATH?
Ot kakux (aKTOpPOB 3aBUCHUT MEKTPOAHBIN noreHiman? Ilpuseaure ypaBuenue Hepucra. B
KaKHX CIIy4asiX UCHOJB3YIOTCS 3TO ypaBHEHUE?

Uro mnoka3blBaeT psi 3JIEKTPOXUMHUYECKHX HanpspDkeHuid wmertamuioB? Kak pacrnonoxeHsl
MeTalyIbl B 3TOM psiny? C ueM cBsA3aHa BOCCTAHOBHUTEIbHAS CIIOCOOHOCTh METAILIIOB?

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

Kak 3aps’keHbl KaTo/ U aHOJ B rajibBaHMUEcKoOM 3emMeHTe? Kakue npouecchl IpoTeKaroT y UX
noBepxHOCTU? ['716 BO3HMKAET DJIEKTPUYECKUM TOK B raJIbBAHUYECKOM ieMeHTe? B kakom
HAIpPAaBJIEHUU JIBHKYTCS 3JIEKTPOHBI B FAJIbBAHUUYECKOM 3JIEMEHTE?

Ha npumepe ranbBaHumdeckoro osnemeHta Jlanudnsa-Skobu — pacckaxure  Kakue
AIIEKTPOXHMMHUYECKHUE TPOIIECCHl TaM MpoTeKkatoT. Hanuimmnre ypaBHeHUs peakuii Ha KaToJe U
aHoJeE.

Uro Takoe 3JIeKTpOIBMIKYILAs cujla rajdbBaHudeckoro 3nemMeHTa? Kak ona o00o3Havaercs, B ueM
n3mepsiercs? Kak ee MOXKHO paccuuTaTh?

Uto Takoe anekTponu3? M3 4ero coctouT cucrema, rie nporekaer anekTponus? M3obpasure
rpau4ecKy.

Kak 3apspkeHbl kKaToJ M aHOJ Ipu AiekTponnse? Kakue nporeccsl IpoTeKatT y IOBEPXHOCTH
ANEKTPOJIOB?

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

KakoBbl 3aKOHOMEPHOCTH TpOTEKaHUsl »dJeKTponu3a B pacruiaBax? Kakue mnporecchl
IIPOTEKAOT Ha aHoJe U karoae? [Ipuseaure nmpumep.

KakoBbl 3aKOHOMEPHOCTH MpPOTEKaHUs »dJEKTpoiu3a B pacTBopax? Kakue mporecchl
IPOTEKAOT Ha aHoJe U karozae? [IpuBeaure npumepsl.

Yro takoe koppo3us MeTaiioB? YeM XxapakTepusyercs npouecc koppo3uu? [Touemy koppo3sus
HETraTUBHO BJIMSIET HA METAJUIMYECKUE KOHCTPYKLIMU U U31ETHA?
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Yrto takoe xummuueckas kopposusa? Kakue ObIBalOT THUITBI XUMUYECKOH Kopposun? [IpuBeaure
MIPUMEPBHIL.

B dem 3akirouaercs MexaHU3M XUMHUYECKOW Koppo3uu? Hamumure ypaBHEHHS peakiuu,
MIPUBEIUTE TPUMEPHI.

Kakue mecta B M3e/UAX U KOHCTPYKIHSX SBISIOTCS KOPPO3UOHHO OMACHBIMU U TToueMy?
Uto Takoe 3ieKTpoXxuMHuueckas Kopposus? B kakux cpegax oHa mporekaer?

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

[lepeuncnure METObI 3AIIUTHI METAJIIOB OT KOPPO3UH.

Uro takoe nerupoBanue MeTauioB? Kakue BemecTBa BHICTYIAIOT JISTHPYIONIMME J00aBKaMu
U KaK OHM BJIMAIOT Ha cBoiicTBa Meraiia? [louemy mpu JlermpoBaHMHM MeTajlla CKOPOCTb
Koppo3uu 3ameigerca? UYem 00YyCIOBIEHO TO, 4YTO COBPEMEHHBIE CTalM SIBIISIFOTCS
HEPKaBEIOLIUMU?

Urto Takoe 3amuTHBIC TOKPBITHUS? 3 yero onn u3roraBauBaroTcs?

Pazjnen 7. Xumus koMiieKcHbIX coefuHennii. KommiekcoodpazoBanne B

pacTBopax.

1.

[aiite ompeneneHue KOMIUIEKCHOMY COCIMHEHUIO. SIBIISIOTCS U WACHTUYHBIMUA TEPMUHBI
«KOMIUIEKCHOE COEIMHEHHE» U «KOOPJIMHALMOHHOE coenuHeHue»? B uem 3akioudaercs
TJIABHOE Pa3JInuue MEXIY KOMIUIEKCHBIMHU COSUHEHUSAMH U TBOWHBIMHU COJISIMU?

. I[aﬁTe KpaTKYIO XapaKTCPUCTHUKY OCHOBHBIX COCTABHBIX qacTed KOMIIJIEKCHOTO COCIUHCHNA,

TaKUX KaK BHEWIHSS cdepa W BHYTPEHHSS (KOOpAWHAIMOHHAS) cdepa, KOMIUIEKCHBIH HOH U
MOHBI BHEIIHEN cepsl, IEHTPaIbHbIN aTOM (KOMILIEKCOOOpa30BaTellb) U JIUTaH Ibl.

Kakass cymectByeT B3aUMOCBS3b MEXKJY BEIMYMHONM KOOPAMHALMOHHOI'O YHUCIA U
reomMeTpuueckol  ¢opmoil komriekcoB? B uyem 3akioyaercs  paziMude  MEXIy
MOHOJICHTATHBIMM M  TOJMJEHTaTHbIMU Juragaamu? Kakue nwuranapl Ha3bpIBarOTCs
xenatHeiMu? [IpuBeauTe npuMepsl MOJIMAEHTATHBIX XEJIATHBIX JINTAH/I0B.

Kakue KOHCTaHThI PaBHOBECHUSI HUCIIOJIb3YIOTCS B KAUECTBE KOJIMYECTBEHHBIX XapaKTEPUCTHK
YCTOMYMBOCTH KOMIUIEKCHBIX COEIUHEHMI? Kakoe COOTHOLICHHME BBIIOJIHACTCA MEXIY
CTYNEHYAaTbIMU KOHCTaHTaMHM OOpa30BaHHsA KOMIUJIEKCAa M €ero oOmedl KOHCTaHTOMN
oOpa3zoBanus? UTo xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIJIEKCHOTO COEIMHEHHS U KaK
OT €€ BeJINYMHBI IEPEHTH K KOHCTaHTe 00pa30BaHMsl KOMIUIEKCHOT'O COEIMHEHUS NN 00paTHO?
Kak MoxHO mnpencTaBuTh 0Opa3oBaHHE KOOPIMHALIMOHHBIX CBA3€H € MO3UIMHA MeTona
BaJIeHTHBIX cBsizel? Kakasi B3auMOCBSI3b CYIIECTBYET MEXKAY I'€OMETPUUECKUMU (popmMamMu
KOMILIEKCHBIX MOHOB M THUIIAMM THOpuau3anuu opourtanei? Kakne KOMIJIEKCHI OTHOCAT K
BBICOKOCITMHOBBIM, a KakWe - K HM3KOCHMHOBBIM? Ha uemM ocHOBaHa MeTOAMKa MPOTHO3a
NapaMarHUTHBIX U JUAMarHUTHBIX CBOMCTB KOMIIJIEKCOB?

[Tpoananusupyiite U30MEpUI0 KOMILJIEKCHBIX COeMHEHUN. YeM pa3nuyaroTcss Mexay coboi
CTPYKTypHasl U30MepHs U crepeonszomepus? Jlalite onpeneseHne U NpUBEIUTE IPUMEPBI IS
CIEAYIOIIMX BHJAOB CTPYKTYpHOW HM30MEpHUH: HOHU3ALMOHHON, THAPATHOW, CBS3EBOM,
NOJIIPU3AaLMOHHON W KOOPJIMHALMOHHOM, a TakKe CTEPEOM30MEPUHU TE€OMETPUYECKOH H
ONTHYECKOM.

Pasznea 8. XuMust HeMETANJIOB U UX COCAMHEHUM.

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

KOPPEJSIIHS CYIIECTBYET MEXAY IMOJOXKEHHEM p -3JIEMEHTOB B NEpUOAMYECKON Tadnwmile,
AIIEKTPOHHOM KOH(UTypanueil MX aTOMOB M CTENEHSMHU OKHUCICHHS ATHUX DJIEMEHTOB B
XUMHUYECKHX coelnHeHusIX ? UeM 00BsCHAETCS CYLIECTBEHHOE Pa3IMune CBOIMCTB p -3JIEMEHTOB
BTOPOT'0 MEPUO/IA U JIEMEHTOB COOTBETCTBYIOIIMX I'PYIII MOCIEAYIOIUX TEPUOIOB?

. Kak, ucxons w3 s1eKTpoHHOW KOHGUTYpallud aTOMOB, MOXHO OOOCHOBAaThH BO3MO>KHBIE

CTETIEHU OKHCJICHHUS TaJIoTeHOB B MHTEpBasie oT -1 10 +7? Kak u nouemy ¢prop oTinuyaercst ot
JIpYTUX TaJOreHOB IO CTENEHU OKHUCIEeHUus U Jpyrum cpoictBaM? Kakumu crnoco6amu
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MOJIy4YaloT raJIoreHoBo1opoAHbIe KucaoThl? [louemy HF He OTHOCHTCS K CHIIBHBIM KHCIIOTaM,
B 10 Bpems kak HCI, HBr u HI sBistiores cunpabiMu kucnotamu? Yem oObsicHsIETCS IeiicTBHE
HF na SiO: u cunukatHbie ctekia? Yro mpoucxomut npu pactsoperuu Clo B Bome?

Kakue okcubl 1 OKCOKUCIIOTHI U3BECTHBI 115 TajoreHoB? Kak rmoiy4aroT OKCOKUCIOTHI XJI0pa
1 ux coau? B kakoil mociie10BaTeabHOCTH M II0UEMY YMEHbIIaeTes cuiaa kuciaor B psagy HCIO
- HCIO2 — HCIO3 —HClIO4? OxapakrepusyiiTe OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBONCTBA
OKCOKHCJIOT XJIopa 1 ux cojeil. Kakue cBoiicTBa nepxsaopaTa aMMOHHUSI OTIPEACIIUIN BEIOOD €ro
B KQ4eCTBE KOMIIOHEHTA PAKETHOT'O TOILINBA?

OxapakTepu3yiiTe BO3MOKHbIE BAJICHTHOCTH U CTETNICHH OKUCJIEHHSI aTOMOB P-3JieMeHTOB VI
IPyIII Ha IpUMEpax Kuciaopoaa U cepbl. Kak M3MeHsAETCS YCTOMYMBOCTH COCAMHEHUHN
3JIEMEHTOB B BBICIIUX CTENEHSIX OKUCIICHHUS 110 Py cepa- MOJIOHUIT?

Oxapaktepusyiite amiorponnsie ¢opmbl kuciopoaa O: u O Uto mpeacraBisioT cobOoi
HNepoKCcUapl U cymepokcuabl?  OxapakTepusyWTe  KUCIOTHBIE W OKHCIUTEIbHO-
BOCCTaHOBUTENbHBIE CBOKCTBA H20o.

KakoBbl oOnacTu mpuMEHEHHs JIeMeHTapHoW cepbl? Oxapakrtepu3yite cBoiicTBa H.S u
cynb(huaoB MeTaioB. Paccmorpure crmocoObl monyueHuss u cBoiictBa SO2, SO3, HaSOy,
CyIb(QHTOB, THOCYIH(HATOB.

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

BeliecTBa, ajutorponus. OcOOEHHOCTH MOJIEKY a30Ta U docdopa.

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

Coenunenns aszora u ¢ochopa C BOAOPOAOM. XapakTep CBSI3U, DSHEPreTUYECKHE
XapaKTepUCTUKU W CTPOEHUE MOJEKyl. MeToapl MOJIy4eHHs] M OCHOBHBIE CBOMCTBA
coequaenuii OHs. Conmu ammonwust u pochonwms.

Oxkcuppl a30Ta: METO/IbI IONyYEHUS], CBOMCTBA. A30THCTAasl U a30THAS KUCIIOTHI, U KX CTPOCHUE,
CBOMCTBA M METO/IbI ITOJTYICHHUS, HUTPUTHI U HUTPATHI.

Jaiite oOmryro XapakTepucTuky p-anemeHToB [V rpynmbl  (0COOEHHOCTH CTpPOCHUs
DIIEKTPOHHBIX O00OJOYEK aToOMOB, IOTCHIMAIBl HMOHU3AIMH, CPOACTBO K DJIEKTPOHY),
0COOEHHOCTH CTpPOEHHUsI MPOCTBIX BELIECTB. aima3, rpadur, kapOuH, ¢ysiepeH, rpades,
HAaHOTPYOKHU.

Heopranuueckass xumusi yrinepoma. KapOuasl metamnoB. OKcHIbl yriepoia, CTpPOSHUE
MOJIEKYI U cBoiicTBa. OKCOKHCNOTHI yriiepoaa. KapOonarsl. ["anorenusl.

KpemHueBbie KUCTOTHI U CHIIUKAThl. OKCO- M THAPOKCOMHBI aHAIoroB KpeMHus. Conu 010Ba U
CBHHIIA, UX PAaCTBOPUMOCTh W TuApoiu3. ['amoreHuasl. OOmmas xapakTepucTuka, GopMa H
CTPOEHHUE MOJIEKYIL.

Kakumu cBoiicTBamu 0051a7at0T akTUBUpOBaHHbIe yriin? PaccMoTpuTe OCHOBHBIE 00JaCTH UX
npuMeHeHHs. UTo NMpeAcTaBiIsIoT cCOO0H yriepoJHble BOJIOKHA M Kak uX nonay4atoT? Ilouemy
KOMITO3UTHI Ha OCHOBE YTJIEPOJHBIX BOJIOKOH OTHOCSAT K YMCIy HambOoyiee MepCreKTHBHBIX
MaTepuanoB? Ha3oBure o0iacTu MpUMEHEHUS YTIEPOIHON CaXU.

Uem oObsicHsieTcss OoJsibllioe MHOToOOpasue CTPykTyp cuiukaTtoB? Urto ompexaenser
BO3MOXXHOCTh BKIIIOUEHHSI B CTPYKTYpPy CHJIMKATOB JIOTOJHUTENbHBIX KaTHOHOB? Kakue
cBoiictBa Al u Si [emarOT BO3MOXKHBIM OOpa30BaHHE 3THMH 3JEMEHTAMH COBMECTHBIX
CTPYKTYp THIa aTFOMOCHIINKATOB?

KakuM myTreM MOKHO MOJIy4UTh CTEKI0 Ha ocHOBe Si02? C Kako# Ieabi0 B COCTaB MHOTHX
BUJIOB CTEKJIa BBOJAT oKcuabl MeTaiuioB (Na20, CaO, B.O; u np.)? Kakue noGaBku copepxaTcs
B CTEKJIaxX CIIEIHATIbHBIX BUIOB? 3a CUET YEeTO JTOCTUTAETCSI BO3MOKHOCTD ITOJTyYEHHSI I[BETHBIX
crekon? Kak nomyuatot cutamisl? Uto oHH co00i peACTaBIsIOT U KAKMMHU CBOMCTBaMU 001a-
naroT?



17.

18.

10.

11.

UTo CIyXUT CBIpbEM JISI IIEMEHTOB M KaK HMX MOJy4daroT? 3a CYeT 4Yero MHPOMCXOIUT
OTBEpJEBAaHUE CMECH LIEMEHTA C BO0M? UeM paznuyaroTcst pasHble MapKu ieMeHToB? Kakue
pa3Inyus Mo COCTaBy UMEIOT PACTBOPHBIC M OETOHHBIE CMECH, KAKOBO Ha3HAUYCHUE KaXI0U U3
HUX?

Kakune marepuansl Ha3bpIBalOT KepamMukoil? Uem kKepamuka oTiauyaercsa OT cTekoi? Kakoe
CBIPbE MCIIOIB3YIOT JJIs1 U3TOTOBIICHHS MYJTTUTOBOM KepaMUKu? KakoBbl 0COOCHHOCTH COCTaBa
U CTPYKTYphl MYJUIMTOBOM kepamuku? OxapakTepuU3ylTe pas3inyHble BUABl KEPAMUKH:
CTPOUTENBbHYIO, OBITOBYIO, TEXHUYECKYI0. OTMEThTE 0COOEHHOCTH UX COCTaBa U CBOUCTB. YeM
otnuyaercs gapdop ot npyrux BuaoB kepamuku? Kak ero mosydaror, s Kakux Ienei
UCIIOJIB3YIOT?

Pa3nea 9. XuMus MeTaJu10B M MX COeIMHEHMIA.
Hackonbko cnpaBeyiuBO yTBEP)KIEHHME, YTO METaulbl IPEJCTABICHbI 3JEMEHTaMHU BCEX
0JIOKOB, TO €CTh S-, p-, d- u f-G;10k0B? MOYKHO JIM BBIICIUTH IEKTPOHHBIC KOH(PHUTYpaIuu
aTOMOB, KOTOpbIE HanboJIee XapaKTepHbI 1151 METAJIIIOB?
Uro npencTaBisioT co0ol crutaBbl? YeMm OTIMYAIOTCS APYr OT JIpyra CIUIaBbl BHEIAPEHUS U
3aMelieHus?
B kakux ¢Qopmax meTamibl NpeACTaBlIeHbl B NPUPOAHBIX ycioBusax? Kakue muHepais
Ha3plBaloT pynoil? IlpuBenute mnpuMepbl pyJ MeETaIoB, Haubojee BaXHBIX JUIs
XO3HCTBEHHBIX LIEJIEH.
Cnenaiite 0030p OCHOBHBIX METOJOB IMOJYYEHHUS METANIOB M3 MPUPOAHBIX COEAMHEHUM.
[TpuBenuTe npuMepsl, WILTIOCTPUPYIOIINE IPUMEHEHUE KaXKI0r0 U3 IEPEUUCICHHBIX METO/I0B.
Kakue meranisl nmomydaroT MeTo1oM 3JiekTposinza? [loueMy HEKOTOpbIe METaJIbl ITOJIyYaroT
AJIEKTPOJIN30M BOJIHBIX PACTBOPOB UX COJIEH, a APyrue - AMEKTPOIU30M pacilyiaBoB?
Bce s-anementsl - meramibl. Kak u3MeHsieTcs aKTHBHOCTh METAJJIOB 3TOW TPYyNIbl B
3aBHCHMOCTH OT WX TIOJIOKEHUS B mepuonudeckoil tabmmue? Kakue u3 meramio I1A u ITA
IPYMII HOJYYa0T METOAOM 3JIEKTpon3a’?
Kakue coenunenus oOpa3yroTcsi npu B3aumopenctsuu MetamwioB |A u ITA rpynm ¢
KHCJIOPOOM U BOAOM? UTO MpeAcTaBIsA0T COO0M EPOKCUIBI U CYTIEPOKCUIBI STUX METAIJIOB?
Kakue M3 uncna MIENOYHBIX M LIEJIOYHO -3€MENIbHBIX METAJJIOB 00pa3yloT pPacTBOPUMBIE
OCHOBaHHUs, amdoTrepHble ocHOBaHUA? Kak M3MeHseTcs cuja OCHOBaHUM B 3aBUCUMOCTH OT
MOJIOKEHUSI O00pa3ylIIMX MX S-3JIEMEHTOB B mepuoaudeckoil Ttabmune? Kak momydarot
NPaKTUYECKU BaXKHbIE MPOAYKTHI - KAJILIIUHUPOBAHHYIO COJTY U MUILEBYIO COy?
Kakue coequnenust Mg u Ca cooO1aroT Bojie Bp€MEHHYIO U MTOCTOSIHHYIO &KecTkocTh? Kakue
CYILIECTBYIOT ITyTH YCTPAHEHHUsI BPDEMEHHOMN U MIOCTOSIHHOM KECTKOCTH BOJIBI?
B 4yeM npuurHA HEYCTOHYMBOCTH «IPOCTHIX» HOHOB A 13 B BoHbIX pacTBopax? Kakue hopmb
noHoB amomunus (III) mpeobnanaroT B BOJHBIX pacTBOpax B KHCIBIX M LIEJTOYHBIX cpeaax?
[Tovyemy Hemb3s BBIICIUTH U3 BOIHBIX pacTBOpoB coeanHenus AlxSz Alx(COz)3?
Kakumu cBoiictBamu o0agatoT metasmisl Cr, Mo u W, kakue peareHThl U IPH KaKuX yCIOBUSIX
neicTByoT Ha 3T Mertamuibl? CocTaBbTe ypaBHEHUs peakiuil B3zaumojeictBusi Cr ¢
pa36aBieHHOI U KoHUEeHTpupoBaHHON H2SO4, Mo — ¢ xonuentpupoBansoit HNO;, W - co
cmechio HNOs u HF.
Kakue crenenn oxucnenus xapaktepHsl i1 Cr, Mo 1 W B MX XMMHUYECKUX COECTUHEHMSX?
PaccMoTpuTe OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHMSI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX U
KHCIIOTHOOCHOBHBIX CBOWCTB XpoMma Ha mpumepe coeanHenuit CrO-Cr:03-CrOs u Cr(OH).-
Cr(OH)3-H2CrO4, cnenaHHbIE BBIBOJABI MOATBEPAUTE YPaBHEHUSMHU XHMHUUYECKHX pPEaKIHH.
Kakoe paznuynie mo coctaBy U CTpYKTYpe MPOSBISETCS MEXAY XpoMaTaMu U AUXpoMaTamMu?
Kakue crnoxxusie ¢popmMbl HOHOB MOTYT oOpa3oBbiBaTh MonuOaeH (VI) u Bombdpam (VI) B
BOJHBIX cpenax?
Kakue cTeneHn OKUCIIEHUs] B XUMUYECKHX COeTUHEHUAX MposiBisitoT Mn, Tc u Re? Ykaxure
Haubosee YCTOWYUBBIE COCTOSIHMSI 3TUX JJIEMEHTOB U TE€ YCJOBHS, NMPU KOTOPHIX OHU
peanusytorcs. B mpupoAHBIX YyCIOBUSAX Haubojee YCTOWYHMBBIM COEIMHEHHEM MapraHiia



apnsgercs MnOz. [lpernoxuTte XuMu4eckre peakliny, ¢ TOMOIIbI0 KOTOPBIX MOXHO MOJIYYUTh
u3 MnOz.cnenyrommue coenunenus: MN(OH),, MnO(OH), KaMnO4 u KMnOa.

12. ConocraBbTe 37€KTpOHHBIC KOH(urypanuu aromMoB Fe, Co m Ni M cTeneHu OKuCICHHS,
CBOMCTBEHHbIE ITUM JIEMEHTaM, 00paTUB BHUMaHUE HA MAKCUMaJIbHbIE 3HAUEHHUSI BO3MOKHBIX
CTETCHEH OKHUCICHHs W 3HAaYeHHs HauOojiee yCTOWYHMBBIX CTENEHEH OKHCIeHHMS. B Kakumx
MOHHBIX COCTOSIHUSAX CYLIECTBYIOT >KeJe30, KoOaJbT U HUKEJIh B BOJAHBIX pacTBopax? Kakue
KOMIUIEKCHBIE COEIMHEHNUSI MOTYT 00pa30BbIBaTh JaHHbIE 371eMeHThI? [laiiTe XapakTepuCTUKY
KHCJIOTHO-OCHOBHBIX CBOMCTB TuapokcuaoB sxkene3a (II) m (III). Uro mpeacramisior coboid
depputbr? Yem 00ycIOBIECHO MIMPOKOE MPAKTUYECKOE UCIIOIB30BAHUE JKEJle3a U CIUIAaBOB HA
€ro OCHoOBe?

4.2. TecToBbIC 32JaHUA

Bapuantsl TecToB no pasaeay Cmpoenue amoma. Ilepuoduueckuil 3axkon u
nepuoouueckan cucmema /I.U. Menoeneesa. Xumuueckasn ceasno

TECT 1

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

a) Liu Be;

0) Be u Na;

B) Li u Na;

r) Be u B.

2. OTMeThTE MPABUIIHHBIC YTBEPIKICHHS:

a) KaKIbld mepuoa 0e3 HMCKIIOUEHHUS HAuWHACTCS IIENIOYHBIM METaNIOM U 3aKaHYUBAETCS
0JIarOpOTHBIM Ta30M;

0) Bce Oe3 wuckitoueHus 3MeMeHTHl B llepuonnyeckoil cucTteMe pacrhojOKeHbl B TOPSIKE
BO3pAacTaHUs OTHOCHUTEIIBHON aTOMHON MaccChl;

B) OOJIBIIMHCTBO 3JIEMEHTOB OOJIBIINX MEPUOIOB OTHOCITCS K METaJlIaM;

I') B MaJIbIX [IEPHOJaX PaCIOJIOKEHbI AIEMEHThI TOJIbKO IVIABHBIX MOATPYIIL, a B OOJBLIMX — KaK
IJIABHBIX, TaK ¥ TOOOYHBIX MOATPYIIIL.

3. YkaxuTe QU3NIECKUI CMBICIT HOMEpa MeproIa;

a) MOKa3bIBAET YUCIIO BAJICHTHBIX 3JIEKTPOHOB B aTOME;

0) MMOKa3bIBAET YMCIIO IHEPreTUUECKUX YPOBHEN B aTOME;

B) paBeH 00IIeMY YUCIy 3JIEKTPOHOB B aTOME;

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

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

a) Ca, Mn, Co;

0) Sc, Ag, Cu;

B) Cl, Te, Ti;

r) Au, Ce, Po.

5. Kakue XapakTepuUCTHKH aTOMOB 3J€MEHTOB HAXOAATCA B NEPUOJUYECKOM 3aBHCHMOCTH OT
3apsiia aTOMHOTO sApa:

a) macca;

0) MeTaIM4YecKre U HEMEeTaIIINYeCKIe CBONCTBRA;

B) paguyc;

T') BBICIIIasl BAJIECHTHOCTb.

6. Ykaxute puznueckuii CMbICI HOMEpa IPYMIIbI Ui 3JieMeHTOB B [leproanueckoii cucreme:

a) JUIsl HEKOTOPBIX JIEMEHTOB PaBEH YHCITY 3JEKTPOHOB HAa BHEITHEM SHEPT€TUYECKOM YPOBHE;

0) KaK IIPaBUJIO, pPAaBEH YUCIY BAJIEHTHBIX JIEKTPOHOB;

B) paBEH YHCIy SHEPreTUYECKHX YPOBHEH B aTOME;



T') JUIsl HEKOTOPBIX JIEMEHTOB PaBEH CYMME YHCJIa 3JICKTPOHOB HAa BHEIIHEM YHEPreTHYECKOM
yYpOBHE U (-3JICKTPOHOB Ha MPEIBHEIIHEM SHEPIeTUICCKOM YPOBHE.

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

a) p;

0) d;

B) S;

r)f.

K kakomy ceMeicTBY OTHOCUTCS 3JIEMEHT € IOPSAIKOBBIM HOMEPOM 26:

a)s;

0) p;

B) f;

r) d.

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

a) ...3s23p%s?;

6) ...3523p%4s%3d8;

B) ...3523p";

r) ...35%3p%4s%3d°.

10. YkaxxuTe CHMBOJIBIP —3JIEMECHTOB:

a) N;

0) Fr;

B) P;

r) Xe.

TECT 2

1. B rmaBHbIX NOArpynnax pacroyioKeHbl SJIEMEHTBI:

a) TOJIBKO S- U P-CEMEICTB;

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

BCEX JIEMEHTOB JJaHHOW IOATPYIIIIHI;

B) TOJIbKO HEMETAJLIbI;

') KaK METaJUIbl, TAK U HEMETaJLIbI.

2. B m1o00YHBIX MOArpYIIIaX PacroloKeHbl HIEMEHTHI:

a) TOJIbKO METAJLJIBI,

0) ToBKO d5eMeHTHI d- u f-cemelicTs;

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

DHEPreTUUECKUN YPOBEHBD;

T') TOJIBKO YETHBIX PSAAO0B OOJIBIINX EPUO/IOB.

3. Kakue yTBepkACHMsI CHpaBEMJIUBBI JUISI DJJIEMEHTa C COKpPALIEHHOW 3JIEKTPOHHOMN

KOH(UTrypaIyei aToMa B OCHOBHOM COCTOSIHIH ...30%4s!:

a) pacnonoxeH B Il mepuone;

0) Haxoautcs B VI rpyme riiaBHON HOATPYIIIIbI;

B) pacrniosioxkeH B VI rpyrine no6o4Hoi moArpymimsl;

) B aTOM€ 6 BAJIEHTHBIX 3JIEKTPOHOB.

4. YKaxuTe COKpAallleHHbIE AJIEKTPOHHBbIE KOH(UIypali aTOMOB 3JEMEHTOB, 00pa3yroLIUX
BBICIIIE OKCHIBI cocTaBa D207:

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

5. B r1aBHBIX NOATpyNNax MeTaNINYeCKUe CBONCTBA HJIEMEHTOB:
a) pacTyT CBEpXY BHH3;

0) pacTyT CHU3Y BBEPX;

B) U3MEHSIOTCA CITy4aiiHbIM 00pa3oM;



T') HE U3MEHSIOTCS.

6. B nepuogax Meraminueckue CBOMCTBA 3JIIEMEHTOB:

a) clipaBa HaJIeBO PacTyT;

0) creBa HalpaBO YMEHBIIAIOTCS;

B) HE U3MEHSIOTCS;

') CHaJaja pacTyT, a 3aTEM YMEHbLIAKTCS.

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

a) 90g;

0) 920s3;

B) 220s;

r) 904.

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

a) YMCHBIIIAOTCS;

0) pacryr;

B) CHauaja yMEHbIIAIOTCS, 3aT€M PacTyT  CHayaja pacTyT, 3aT€M YMEHBIIAIOTCS.
9. Yxaxute (popMyiTy BBICIIErO OKCHJIA AJIEMEHTA C 3apsJIOM siipa, paBHBIM +24:
a) D0;

0) 2207;

B) O03;

r) 3203.

10. Ykaxure ¢hopMyIly BOJIOPOAHOTO COSTUHEHHS SJIEMEHTa C TIOPSAKOBBIM HOMEPOM 32:
a) OH;

6) OHs;

B) OHy;

r) OHa.

TECT 3

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

a) K, H, Ca;

0) Fe, F, Ti;

B) Sr, C, Co;

r) He, Mg, Ag.

2. Tlepuoanuecku U3MEHSIOTCS XapaKTEPUCTUKUA aTOMOB:

a) 3apsj spa;

0) 4ncII0 HEUTPOHOB B SAPE;

B) DJIEKTPOOTPHUIIATEIIHLHOCTB;

T') YUCIIO BAJICHTHBIX 3JIEKTPOHOB.

3. B ogHOM TIeproie HAXOAATCS SJIEMECHTHI:

a) CO CXOKMMHU XMMHYECKUMH CBONCTBaMU;

0) ¢ OIMHAKOBBIM PaJINYyCOM aTOMa;

B) C OJJMHAKOBBIM YHCIIOM SHEPreTUYECKUX YPOBHEN;

T') 3apsiz siipa aToMa KOTOPBIX MOCIEI0BATEIBHO BO3PACTACT HA CTUHHUILY.
4. B omHO¥ TpyIIie pacroioXeHbl YIEMEHTHI:

a) ¢ OJIM3KMMU 3HAYEHUSIMU JIEKTPOOTPHUIATETbHOCTH;

0) ¢ OIMHAKOBBIM (KaK MPABUJIO) YUCIIOM BaJI€HTHBIX dJIEKTPOHOB;

B) C IMOJO0HBIMUA XHMHUYECKAMHU CBOMCTBAMH MPOCTHIX BEIICCTB;

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

0) pacipoCTpaHEHHOCTh JJIEMEHTA B MPUPO/IC;

B) YKCJIO U30TOIOB DJIEMEHTA;

r) GopMyITy BOJOPOAHOTO COSTUHEHUS.



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

a) ...3s23p%3d%4s?;

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

B) ...3523p°;

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

7. Ilo cxemaM paclpelieIeHUsl 3JEKTPOHOB 10 SHEPreTUYECKUM YPOBHSIM aTOMOB OIpENeINUTe
CXOJHBIE 10 XMMUUYECKHUM CBOMCTBAM 3JIEMEHTHI:

a)2,8,3;

0)2,7;

B)2,8,5;

r)2,8,7.

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

a) ...3s23p°;

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

B) ...2522p°;

r) ...35%3p%3d*4s24p°,

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

a) .2st:
6) ...3s23p3;
B) ...3d%4s?;
r) ...45%4p3,
10. DjeMeHT ¢ COKpaIlleHHOW AJIEKTPOHHON KOH(MUTYpaIueil HEBO30YKICHHOTO COCTOSHUS aTOMa
..3d%4s?;
a) METaJl;

0) HaXOJUTCSI B TPETHEM MEPUO/IE;
B) UMEET TPH BaJECHTHBIX 3JIEKTPOHA;
I) pacnoioxeH B riaBHoi noarpynmne 11 rpynms.

TECT 4

1. Ykaxkute (popMyITy BBICIIETO OKCH/IA JIEMEHTA C COKPALIEHHOHN JIEKTPOHHOM KOH(UTypanuei
atoma ...3d%4s?:

B) 2205,

0) 9207,

B) D03;

r) 30,.

2. Y snemMeHTOB V TpyNIIBI IIaBHOHM MOATPYIITBI C POCTOM 3apsija siipa aToMa HeMETaJUINYeCKue
CBOMCTBA:

a) yOBIBaIOT;

0) yCUIMBAIOTCS;

B) MIPAaKTUYECKH HE M3MEHSIOTCS;

') CHayajia yObIBaIoOT, 3aTEM YCHIIMBAIOTCS.

3. B kakoMm psity 2I€MEHTOB 3JIEKTPOOTPHIATEIBHOCT PACTET ClIeBa HAIPABO:

a) grop, a30T, KUCIOPOS;

0) kucnopo, a3oT, prop;

B) a30T, KUCTIOPO, PTOp;

T) Kucnopo, Grop, a3oT.

4. B psiny oxcumoB coctaBa A1203 — MgO — K20 ocHoBHEIE cBO¥iCTBA:!

a) yMEHBIIAIOTCS;

0) pactyr;



B) HE U3MECHSIOTCS,

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

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

a) P, Cl, Si;

0) Si, Cl, P;

B) Si, P, Cl;

r) Cl, P, Si.

6. YKaxHTe psiji 2JIEMEHTOB, B KOTOPOM OHH IEPEUUCIICHbl B MOPSIAKE YMEHBIICHUS paauyca

aToma:

a) HATpUM, KPEMHHH, ATTFOMUHUI;

0) KpeMHUH, aIIOMUHUM, HaTPHii;

B) HATPH, ATFOMUHUHN, KPEMHUH;

I') aJJIOMUHUM, HATPUM, KPEMHUM.

7. B xakoM psily 3JIEMEHTOB, XUMUYECKUE 3HAKH KOTOPBIX MPHUBEACHBI HUKE, HEMETANTNYECKUE
CBOICTBa pacTyT CJIEBa HAIIPABO:

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

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

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

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

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

a) O(OH)z;

0) HOO4;

B) H2D04;

r) 9(OH)s.

9. Beibepute popmyny HauMeHee TEPMUUECKH YCTOWYMBOTO BOJOPOIHOTO COSAMHEHHUS:

a) CHg;

0) SNH4;

B) GeHy;

r) SiHa.

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

MPOSIBJISIFOT OCHOBHBIE CBOMCTBA!

a) HF;
0) NHs;
B) NaOH;
r) CHa.
BapuaHnThl TECTOB 1O pasaeiry
Oodwue 3aKkoHOMEPHOCHU XUMUYECKUX NPOUECCO8
TECT 1

1. Dueprueil Ha3bIBaeTCH:

a) pusnyeckas BelIMYMHA, XapaKTePU3YIOIlas HallpaBJIeHHE TEIUI000MEHa MEXKy CUCTEMaMU;

0) PK30TEepMHUECKUI XUMUYECKH MpoIiecc;

B) ¢u3nueckas BETUYMHA, SBISIOLIASACS MEpON B3aMMOJICHCTBHS M JBHKEHUS MaTepUabHBIX
CHUCTEM;

') TEPMOJMHAMHYECKOE COCTOSIHUE CUCTEMBI.

2. TennoBoii 3¢(heKT XMMUYECKON Peakluy 3aBUCUT OT TEMIIEPATYpPHI, JaBIECHUSI U arperaTHOro
cocrosiHusl BemiecTBa. [loaToMy mpu comocTaBieHUU TEIIOBBIX 3((eKToB Mexay coloit
IIPUHSITHI ONPEIETICHHBIE CTAHIAPTHHIE YCIOBHA. 3a CTaHAAPTHBIE NIPUHUMAIOT 3HAUYEHU:

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



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

B) nasnenue 100 ITa u remneparypa 100 K;

r) naBnenue 1 6ap (100 xIla) u Temneparypa 298 K (25°C).

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

N2(r) + O2(r) — 2NO(1).
Onpenenure Temiosoit 3dpdext (AH®) nanuoit peakuuu B cranaapTHBIX ycnoBusx (mpu 298 K
U TIOCTOSSHHOM JaBJICHMHM | arM) M yKaXuTe, Kakas OHAa — DSHAOTEPMHUYECKas WIN

AK30TEpPMUYECKAS:
a) -90,4 x/Ix; sx30TepMHUUECKAs;
0) +90,4 xJIx; sHIOTEpMHUYECKAs;
B) -56,9 kJIx; SHIOTEpMHYECKas;
r) +56,9 xJIX; sHIO0TEpMUYECKasl.
4. Berunciure n3obapHo-n3otepmudeckuii morenrman (AG%os) peakrmm

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

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

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

3asucumoctsio AH® u S° o1 Temmeparypsl MOkHO npeHeOpedn. Takke HEOOXOMMMO yUecTb,
urto B Tabiuiax 3uauenus AH%qs MpUBEICHHI B K/[/M0JIb, & AS%98 — B Jx/monb-K:

a) +186,9 k/I>x; BO3MOXKHO;

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

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

r) +255,1 kJI>k; BO3MOXKHO.

TECT 2
1. Xumnueckas peakiysi COpOBOXKAAECTCS BbIJCICHUEM UITH MOTJIOUIEHUEM YHEPTHH, ITOCKOJIbKY:
a) ee MPOTEeKaHUEe 3aKJII0YaeTCsl B pa3pbiBe OJHUX M 00pa30BaHUU IPYTUX XUMHUECKUX CBSA3EH;
0) ee npoTekaHue TpeOyeT CTOIKHOBEHMSI pearupyromirx YacTHI;
B) JUIs €€ MPOTEeKaHUs HEOOXOMMa YHEPIUsl, paBHasl SHEPTHUH aKTUBALUH;
T) [IpU €€ MPOTEKaHUN HE 3aTparuBaroTCs sSApa aTOMOB.
2. CraHJapTHbIE SHTAIBIINU 00pa30BaHUS MPOCTHIX BEIECTB PaBHbI:
a) 1 xJIx;
0) 298 JIx;
B) 0;
r) 273 xJIx.
3. Ilpu BoccTanoBnennu okcuaa meau (1) yrimem npoTekaer peakuus
CuO(t) +C(1) — Cu(t) +CO (7).

Onpenenute ee Temiooit >pdext (AH%g9g) B crammapTHeIX yciousx (mpu 298 K u
MIOCTOSIHHOM JIaBJIEHUM | aTM) M yKa)XXUTe, KaKoBa JaHHAs peaklus — YSHA0TEpMUYECKas WIN
9K30TePMHUYUECKAs:

a) -272,5 x]JIx; sK30TepMuYecKas;
0) -51,5 x/Ix; sHIOTEpMUUECKas;
B) +272,5 xJIX; sHIOTEpMHUYECKas;
r) +51,5 xJIk; SDHIOTEpMUYECKasI.



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

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

U TIOKAXUTE BO3MOXKHOCTh €€ CAaMOIPOU3BOJIBHOTO MPOTEKAHUS MPU CTAHAAPTHBIX YCIOBUSIX
(mpu 298 K 1 mocTostHHOM J1aBiieHuu 1 aTm):

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

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

B) +958,4 x]JIk; peakiusi HEBO3MOXKHA;

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

5. B kakyr cTopoHy OyIeT mpoTeKaTh MPOIIece

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

npu T = 500 K u cranzapTHBIX COCTOSIHUAX BcexX BeulecTB? OTBET MOATBEPAUTE pacueTaMu.
3aBucumoctbio AH® u S° oT TemmepaTypsl MokHO TIpeHeOpeun. Taxke HEOOXOIUMO YUecTb,
gro B Tabimnax 3uauerns AH%gg MpuBEIeHbI B K/[/M0IIb, & AS%98 — B Jx/monb-K:

a) AG%q0 =-49,6x]J1x; BIIpaBo;

6) AG%00 =+40,6 KJIk; BI€BO;

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

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

TECT 3

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

a) CKOPOCTh XMMHUYECKOHN peakluy ONMpeesieTCsl JHEpruei akTUBallMK JaHHOW PEeaKIluy;

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

(GYHKIUSMEU COCTOSIHUSI CHCTEMBI;

B) CyMMa M3MEHEHUsI BHYTPEHHEM SHEPTrUUM M COBEPIICHHOW CUCTEMOM (MM HaJl CHCTEMON)

paboTHI paBHA COOOIICHHON (MJIH BBIJICJICHHOM €10) TEIUIOTE;

T') TIPYU OJMHAKOBBIX YCJIOBHSIX B PaBHBIX 00BEMax Pa3jMYHBIX Ta30B COMCPIKHUTCS OIMHAKOBOE

YHCIIO MOJICKYI.

2. CrexuoMerpuueckue KOIPPUIMCHTBI B TEPMOXUMHUYECKHMX ¢  TEPMOJUHAMHYCCKHX
YPaBHEHHUSAX YKa3bIBAIOT:

a) Ha COOTHOIIIEHUS MEXK/Ty KOJTMYIECTBAMH BEIIICCTB;

0) peanpHbIe KOJMYECTBA PEArUPYIOIINX U 00Pa3yIOIIUXCS BEIIECTB;

B) MaccChl BEIIECTB;

T') CKOPOCTh PAaCcX0JIOBaHUS M 00pa30BaHUs BEIIECTB.

3. TepMuTHAsT cMeCh COCTOMT W3 TOpolnka amomMuHusS U okcuaa sxenesa(lll). Ompenenute
ternoBoit 3dpdekt ((AH%g8) B cranmapTHEIX yernosusx (mpu 298 K u moctosHHOM naBneHnn 1
aTM) XUMHYECKOUN peaKInu

Fe203(K) + 2A1(x) — A1203(k) + 2Fe(k)
U YKQOKUTE, SIBISICTCS JaHHAS PEaKIUs YHIOTSPMUYSCKON HITH IK30TCPMUICCKOM:

a) +853,8 kJx; sHIOTEpMUYECKAS;

0) -853,8 kJIx; aK30TepMUYeCKasi;

B) -853,8 k/[x; sHIOTEpMUYECKas;

r) +853,8 kJk; sK30TepMHUUeCcKasl.

4. Beraucnnte u3ob6apHO-M30TepMudeckuii moteHmman (AGlgg) peakmuu, mpoTekaromel Mo

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

a) +76,1 xJIx; peakusi BO3MOXKHA;

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

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

r) -838,3 kJIx; peakius BO3MOXKHA.

5. Borunciure AG%gg st peakuuu



CaCOs3(k) — CaO(x) + CO2(1),

mpu T = 1500 K. B kakyio cTopony 6yzer npotekats nponecc? 3asucumoctbio AH? u S or
TEMIEPaTypbl MOKHO MpeHeOpedb. Takxke HEOOXOAUMO Yy4ecTh, UTO B TaOIMIAX 3HAYCHUS
AH0gg ipuBeniens! B kJIx/Momb, 8 S%9s — B Jlk/Mounb K:

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

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

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

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

TECT 4

TennoBoi 3 PeKT XMMUIECKOI peaKkIuu — 3TO:

a) KOJIMYECTBO BBIICIMBILICICS MM MOTJIOMIEHHON TEIUIOTHI B pe3yibTaTe B3auMOJICHCTBUA

MEXy COOOH CTPOro ONpe/ieeHHbIX KOJMUYECTB BEIECTBA,;

0) U3MEHEeHNEe BHYTPEHHEH YHEPTUU B PE3yJIbTaTe XMMUYECKON peaKIni;

B) U3MEHEHUE SHTAJIBIINY B PE3Y/IbTaTe XUMUUECKON PEaKLIny;

') paboTa, BBIIIOJHEHHAS B PE3yJIbTaTe XMMHUECKOMN peaklinu.

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

a) CyMMe€ TeIJIOT 00pa30BaHUs UCXOIHBIX BEIIECTB;

0) cymMMe TeIuIoT 00pa30BaHUsl MPOIYKTOB PEaKIIUU;

B) CyMMe€ TeIUIOT 00pa3oBaHMsI MPOAYKTOB PEAKIUU 32 BHIYETOM CYMMBI TEIIOT 00pa30BaHHS

HCXO/IHBIX BEILECTB;

I') CyMMeE TEIUIOT 00pa30BaHUs MPOAYKTOB PEAKIUHU 32 BHIYETOM CYMMBI TEIIOT 00pa3oBaHuUs

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

[Ipu cropanum aneTwieHa pa3BUBACTCS OUYEHBb BBICOKAs TeMIeEpaTypa, 4YTO OOYCIOBICHO

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

yepHBIX MeTamIoB. Onpenenute Termnosoit d3dpdext (AH%9s) B cranmapTaIX yenosusx (mpu 298

K u noctossHHOM faBneHuu 1 aT™M) XUMHUYECKOH peakiuu

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

a) -728,0 xJIx;

0) +1299,6 xJIx;

B) -1299,6 xJIx;

r) -846,0 xJIx.

4. Borumcnute n306apHO-u30TepMudeckuil motennuan (AG%gg) peakiuu 06kura H3BecTHAKA

CaCOgz(kx) — CaO(x) + CO2(T)
U TIOKA)XUTE BO3MOKHOCTb €€ CaMOIIPOU3BOJIBHOTO MMPOTEKAHUSI TP CTAHJAPTHBIX YCIOBUSAX
(mpu 298 K 1 noctossHHOM JaBieHuu 1 atm):

a) -129,1 xJIxx; peakiusi BO3MOXKHA;

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

B) +2126,3 xJx; peakiiis HEBO3MOXKHA;

r) -917,9 xJIx; peakusi BO3MOKHA.

5. Jlns peakuuun auMepusanuu auokcuaa azota 2NO2 <> N204 onpenenure Temneparypy, npH
KOTOPOH mpsiMasi 1 00paTHast peakluy PaBHOBEPOSTHEL, T. €. AG® = 0, u caemnaiite BHIBOI O
HaMpaBIeHUH PEaKIUU HIKe Toil TemmepaTypsl. 3aBucumoctbio AH® u S° ot Temmepatyps
MOXHO TIpeHebpeub. Tarke HE0OXOMUMO ydecTh, uTo B Tabmmuax 3HadeHms AH%os
npuBesieHs! B KJIxk/Monb, a S — B Jlk/Mons K:

a) -353 K; BieBo;

0) +353 K; BieBo;

B) -353 K; Bmpaso;

r) +353 K; Brpaso.

TECT 5
1. B sHIOTEpMHUYECKON peaKIuu:



a) PHTAJIBIHS PEAKIIMOHHOM crucTeMbl moBsIiaercs (AH > 0);
0) TertoBoit 3G PeKT XuMUUecKoi peakuuu nonoxureneH (Q > 0);
B) SHTAJIBITUS PEAKIMOHHON crcTeMbl yMeHbIinaeTcst (AH < 0);
T') PE3KO 3aMeIISIeTCs CKOPOCTh PEAKILIUH.
2. U3 3akona ['ecca cienyeT, 4To TeruioBoi A3()EKT XMMHUYECKOW peaKIMi paBeH:
a) CyMMe€ TeIUJIOT CTOPAHHSI HCXOHBIX BEIICCTB;
0) cyMMe TEIUIOT CrOpaHus MPOIYKTOB PEAKIINH;
B) CyMME TEIIOT CTOPAHUS UCXOJHBIX BEIIECTB 32 BEIUETOM CYMMBI TEILIOT CTOPAHUS TPOTYKTOB
peaxkuu (C yueToM CTeXHOMETPUUECKUX KOI(PPHUIIMEHTOB B ypaBHEHUU PEAKIINN);
') CyMME TEIUIOT CTOPAHUSI HICXO/IHBIX BEIIECTB 32 BEIYETOM CYMMBI TEIUIOT CTOPAHUS TPOTYKTOB
peaxIuu.
3. Omnpenenure Temnosoii 3dpdekt (AH%g8) B cranmapTHBIX yenosusx (mpu 298 K u moctosaHOM
JaBjieHUU | aTM) XUMHUYECKOM peakluu CropaHus NeHTaHa
CsH12(x) + 802(r) — 5CO2(r) + 6H20(k)
U YKa)KUTe, SIBJISIETCS JaHHAas peaklys SHAOTEPMUYECKON UITU SK30TEePMUYECKOMN:
a) +426,0 kJ[>x; sHIoTepMUUECKas;
0) -3509 kJIx; 3K30TepMUYECKasl;
B) -3855,6 x/Ix; aK30TepMuUUeCKas;
r) +3509,0 xJIX; s3HIOTEpMHUYECKASI.
4. Brraucnute n3obapHo-u3oTepMudeckuii morennuan (AG%gs) mis peaximu
3Fe203(k) + Ha(r) — 2Fe304(r) + H20(r)
U TOKXUTE BO3MOXXHOCTH €€ CaMOIPOU3BOJIHHOIO TIPOTCKAHUS IPH CTaHIAPTHBIX
yenoBusix (ripu 298 K u moctostHHOM AaBiieHuu 1 aTm):
a) +36,3 xJI>x/M01b; peakiusi BO3MOXHa;
0) -36,3 xJ[>)x/M0JIb; peakIus BO3MOYKHA;
B) 0; peakiusi HEBO3MOXKHA;
r) +36,3 KJI>k/MOJIb; peakiusi HEBO3MOXHa.
5. Berunciure AG’r 1715 peakiuy ropeHns KanbIus B aTMocdepe yrIeKUCIoro rasa
2Ca(x) + CO2(r) -> 2CaO(x) + C(radur),
npu T = 1000 K. B kakyto ctopony Oyzaer nporekars mporecc? 3aBucumoctbio AH® 1 S° ot
TEMIEPaTypbl MOXKHO MpeHeOpeub. Takxke HEOOXOANMMO yYeCTh, UTO B TaOJIUIIAX 3HAYCHUS
AH%qg ipuBeiens! B kJIk/Momb, & S%os — B JIk/Moms K:
a) -1089,3 k/Ix; BIpaBo;
0) +665,7 x/Ix; BIEBO;
B) -665,7 kJI; BIpaBo;
r) -962,6 x/I)x; BIEBO.

TECT 6
1. B kakux eJMHHIIAX MOXKET BBIPAKATHCS CKOPOCTh XUMUYECKOW PEaKIUH:
a) Monb- t-c;
6) m-Momb L,
B) c-MOJIB
r) Monb-11 t-munL,
2. 3a Bpems, paBHoe 20 ¢, KOHIIeHTpanms BemecTBa A m3mMenmnachk ot 1,20 mome/n go 1,05
MOJIB/N. YKaXXKUTE cpe/lHee 3HaYeHNEe CKOPOCTH PEaKIMK MO BEIIECTBY A
a) 0,0075 momp-mt-cl;
6) 0,0050 momb-rt-ct;
B) 0,4500 Monb- - MuH
r) 12,5 10 monp-mt-vun .
3. Kakue ¢axTopsl BIUSIOT HA CKOPOCTh XUMUYECKOH PEaKINH B PaCTBOPE:
a) MPUPOJA Pearupyrolux BeIecTB;
0) KOHIICHTpAIHsI pearupyromnuX BEIIECTB;

1.



B) TEMIIepaTypa;
') 00beM PEaKLIMOHHOTO COCYAA.
4. YKaxuTe KUCIOTY, B KOTOPO LUHK OYyAeT pacTBOPATHhCS Hanboliee MEUIEHHO (MaccoBas
JI0JI BCEX KHUCIJIOT B pacTBope paBHa 20%):
a) constHast HC1;
0) cepnas H2SOq;
B) nogoBogopoaHas HI;
r) ykcycaas CH3COOH.
5. s peakumm Ax(r) + Ba(r) <> AB(T) ykaXkuTe KMHETHYECKOE YpPaBHEHHE IS TPSIMOTO
nporiecca (C — CHMBOJI MOJISPHOM KOHIIEHTPAI[UU BEIIECTBA):
a) v =k - C3(A);
6) v =k - C3(A2) - C¥(B2);
B)v=k - C(A2) - C(B);
r)v=k-C%A;) - C(B).
6. Bo ckoibkO pa3  yBENIMYUTCA  CKOpocTh  peakumu Ax(r) + Bo(r) —
— 2AB(x) npu yBenu4eHUH KOHLEHTpaluu Bemlectsa A B 3 pasa:
a) 3;
0)6;
B) 8;
r) 9.
7. Kak ¢popmynupyercs npasuio Baut-I'odda:
a) Ipu noBelIeHUH TeMiieparypbl Ha 10°C ckopoCcTh XMMHUECKOHN peakluy YBEJIUYUBaeTcs B 2-
4 pa3za;
0) s OONBIIMHCTBA XMMHUYECKHX PEAKIMHA CKOPOCTh PEAKIMH YBEIUYHMBACTCS C POCTOM
TEMIEPATYPHI;
B) CKOPOCTh PEAKIHMH TPOMOPLUUOHATBHA TPOU3BEICHUIO KOHICHTPAIMA pPearupyronmx
BEIIECTB, BO3BE/ICHHBIX B CTEIICHU, PABHbIE CTEXUOMETPUUECKUM KO3 PHUIIEeHTaM peaKIiu;
I') IpU MOHMWXeHUU Temneparypbl Ha 10°C cKOpOCTh XUMUYECKOM peaKluu YBEITUYUBAETCA B 2-
4 paza.
8. Kak m3MeHHTCSI CKOPOCTh HEKOTOPOW PEaKI|H MPH MOBBIIIEHNH Temreparypbl ot 50 go 80°C
(y=2)
a) BO3pacTeT B 6 pas;
0) HE U3MEHUTCS;
B) BO3pacTeT B § pas;
I') yMEHbIIUTCS B 8 pas.
9. Kak noBnusieT Ha COCTOSTHHE PaBHOBECHSI PEAKIINU
SO2(1) + 1/202(1) <> SO3(1) + 99 xJIx
MOHMKEHUE TeMIepaTyphl:
a) paBHOBECHE HE CMECTHUTCS;
0) paBHOBECHE CMECTUTCSI BIIPaBO;
B) paBHOBECHE CMECTHTCS BIICBO;
I') CKOPOCTh OOpaTHON peakui YMEHBUIUTCS, a IPSIMOil — HeT.
10. B xakom HampaBJIeHUH CMECTUTCS paBHOBECHE ITpoIecca
SN2(r) + 1,5H2(r) <> NH3(1) + 45 x/Ix
IpY BHECEHUU B CUCTEMY KaTalu3aTopa:
a) HE CMECTHUTCS;
0) BIpaBo;
B) BJIEBO;
T') 1JI1 CMELIeHHs PaBHOBECHS HEOOXOAUM CTPOTO OTIpeIeIEHHBINH KaTalu3aTop.

TECT 7
CKopocTh XMMHUECKOH pEaKLIUU — 3TO:



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

0) BpeMsi, 3a KOTOPOE 3aKaHYMBAETCS PEaKIHs;

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

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

2. 3a Bpems, paBHoe 10 c, koHUeHTpanus BemecTBa A u3MeHmiach ot 3,10 mons/n go 3,05
MOJIb/JI. YKaKUTE Cpe/iHee 3HAaUCHUE CKOPOCTH PEaKIUH 110 BEIIECTBY A:

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

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

B) 0,300 MOMIB-11 - MUH"

r) 8,33-10"° Mot -vun .

JUist Kako# peakiuy 3aBUCHMOCTh CKOPOCTH OT KOHIIEHTPALIMU ONHMCHIBACTCS YPAaBHEHUEM

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

(C — cuMBOJI MOJISIPHOM KOHIIEHTPALIMU BEILIECTBA):

a) Ba(r) + A2(t) — 2AB(1);

0) B2(x) + A2(r) — 2B2A(1);

B) B(k) + Ax(r) — BA2(r);

) 2B(T) + A2(T) — 2BA2(T).

Kak u3aMeHuTCst CKOpoCTh peakiuu

1.
1

A(x) + B(r) — AB(k)

IPY YMEHbIIIEHUH KOHIIEHTPALUU UCXOJHBIX BEIIECTB B 4 pa3za:
a) HE U3MEHUTCS,
0) Bo3pacrerT B 4 pasa;
B) yMEHbLIUTCS B 16 pa3;
I') YMEHBIIUTCS B 4 pasa.
Bo ckoibKO pa3 HaZo yBEIHMYUTH BHEUIHEE JIaBIICHUE B CHCTEME, YTOOBI CKOPOCTh PEaKIINU

A(r) + 2B(r) — D(1)

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

TeMIepaTypHbIi KOAPPHUIHUEHT CKOPOCTH PEAKIINN):

a) v(T2) = v(T1);
0) V(T2) = v(T)y(T2—T1);
B) L(T2) = v(T1)- y(T2— T1)/10;
F) U(TZ) — U(Tl)' ,Y(T27Tl)/10;
7. Kak M3MeHUTCS CKOPOCTb HEKOTOPOH peaklMM IMpH MOBBIMIEHUH Temmeparypsl oT 50 10

100°C (y = 2):
a) Bo3pacTteT B 32 pasa;
6) Bo3pactet B 10 pa3z;
B) BO3pacTeT B 8 pas;
I') yMEHbIIUTCA B § pas.
8. XumHueckoe paBHOBECHE HA3BIBAIOT THHAMHYECKUM, TOTOMY YTO:
a) JiBa MPOTUBOIIOJIOKHBIX MPOLIECCa OKAa3bIBAIOTCS COANTaHCUPOBAHHBIMH;
0) B pe3yabpTaTe coBepIaeTcs pabora;
B) B pe3yJIbTaTe BBIJACIACTCS UM MOTIIOIMAETCS SHEPIUS;
T') JIBa IPOTHBOIOJIOKHBIX MPOIECcca MPOTEKAIOT C OAMHAKOBBIMU CKOPOCTSIMH.
9. IlpoMBbIIIJIEHHBIH CHHTE3 aMMHaKa [0 peaKIiu

N2(r) + 3H2(T) <> 2NH3(r) + Q, (AH < 0)

MIPOBOSAT MPH MOBBIIIEHHOM TeMIiepaType, 4YToObl:



a) CMECTUTh PaBHOBECHE IPOIIeCcca BIIPABO;
0) YBEIMYUTH CKOPOCTh PEAKIINU;
B) CMECTHTh PaBHOBECHE IPOIIecca BIICBO;
I') HE UCTIOJIb30BATh KaTaJIU3aTOP.
10. M3MeHeHMe TaBICHUS HE CMEIIAET PAaBHOBECHUE MPOIIECCOB:
a) Ha(t) + S(x) <> H2S(r);
0) N2(r) + O2(1) <> 2NO(1);
B) Ha(T) + l2(x) <> 2HI (1);
r) Hao(r) + Cl2(r) <> 2HCI(T).

TECT 8

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

a) OT MPUPOJIbI PEarUPYIOLIUX BELIECTB;

0) OT KOHLIEHTPAIIUU PEATUPYIOIINX BEIECTB;

B) OT TEMIIepaTyphl;

') OT 00beMa PEaKLIMOHHOTO COCY/Ia.

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

a) CKOPOCTh PEAKITMH BO BTOPOM COCY/IE BBIIIE, YeM B TIEPBOM;

0) CKOpOCTh peakiuii B 000X coCcyaax OJIMHAKOBA;

B) CKOPOCTh PEAKIIMH B IEPBOM COCY/Iie OoIIbIIe;

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

3. YKaxuTe KUCIIOTY, B KOTOPOH IIMHK OYIeT pacTBOPSIThCS Hanbolee ObICTpo (MaccoBas OIS
BCEX KHUCIIOT B pacTBope paBHa 20%):

a) comsiHast HCI;

0) oproochopnas HaPOy;

B) noxosogopoanas Hl;

r) ykcycHass CH3COOH.

4. Bo CKOJIBKO pa3 HaJI0 YBEIUYHUTh JABJICHHUE, YTOOBI CKOPOCTh PEAKIIUU

2AB(r) + Ba(r) -> 2AB2(T)
Bo3pocina B 1000 pa3:
a)s;
0) 10;
B) 100;
r) 1000.
5. Xumudeckas peakuus IpoTeKaeT M0 yPaBHEHUIO
2AB(r) +2D(r) — 2ABD(r).
[Ipu yBenuuenuu KoHIeHTpauu BemectBa AB B 2 paza ckopocTh peakiuu:
a) HEe U3MEHHUTCH;
0) BO3pacTeT B 2 pasa;
B) BO3pacTeT B 4 pasa;
') BO3pacTeT B § pas.
6. Ykaxute npasuiio Baut-I'odda o TemneparypHoii 3aBUCHMOCTH CKOPOCTH PEAKIIMU:
a) vy = UlYAt/lO;
6) k = AgERT,
B) v = kC3C";
r) v = +Ac/At
7. Kak u3MeHHTCs CKOPOCTh HEKOTOPOU peaKLy MPH MOBBIIIEHUH TeMIepaTypsl oT 25 10 55°C
(y=2):
a) BO3pacTeT B 6 pas;



0) HE U3MEHUTCS,
B) BO3pacTeT B 8 pas;
') YMEHBIIUTCSA B 8 pas.
8. CocrosiHHE XUMHUYECKOTO PABHOBECHSI KOJIMYECTBEHHO XapaKTePU3YIOT:
a) UCXOJHBIMU KOHIICHTPALUSIMU PEAareHTOB;
0) koHcTaHTOl bonbliMana;
B) KOHCTAHTOI pa3HOBECHS;
T') SHEpruei aKTUBaLUH.
9. B kakoM HampaBlIEHUU CMECTUTCS pPaBHOBECHE
2HBr(r) <> Ho(1) + Br2(x) — Q, (AH > 0)
MIPU YBEJIMYEHUHU KOHIIEHTPAIK BOJOPO/Ia:
a) BIPaBO;
0) HE CMECTHTCS;
B) BJICBO;
') CMECTHUTCS BJIEBO IPU OJTHOBPEMEHHOM YMEHBIICHUH KOHLEHTpaluu Opoma.
10. Vkaxwure, Uil KakuX HpPOIIECCOB YMEHBIICHHE O0beMa CHUCTEMbl CMECTUT pPAaBHOBECHE
BIIPaBO:
a) 2NHa(r) <> N2(r) + 3Hz(r) — Q;
0) CaO(k) + CO2(r) <> CaCOs(k);
B) CO(r) + Cl2(r) ¢> COCl2(r);
r) Hao(t) + Cla(r) <> 2HCI(1).

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

2. 11t Kakoil peakIfy 3aBUCUMOCTb CKOPOCTH OT KOHIICHTPAIIUK OMUCHIBAETCSI YPaBHEHUEM L =

kC(A2):
a) Ba(r)+A2(r) — 2AB(1);
0) 2B2(r) + A2(r) — 2B2A(1);
B) B(k) + A2(r) — BA(T);
r) 2BA(T) + A2(r) — 2BA2(T).
3. JIiig kakoil peakyu Ipy U3MEHEHUH KOJIMYECTBA BEIIECTBA A CKOPOCTh HE U3MEHUTCS:
a) A(r) + B(r) —
0) 2A(1) + Bao(x) —;
B) 2A(k) + 2B(T) —;
r) 3A(r) + Ba(r) —.
4. ]JIns KakoM peaklMM yBEIMYEHHE KOHIEHTpaluu BellecTBa A B 2 pa3a YBEIUYUT CKOPOCTh

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

a) o0pa3yronre BEICOKOMOJICKYIISIPHBIE COSMHEHNS,



0) U3MEHAIOIINE CKOPOCTh XMMHUYECKOW pPEaKIMH, HO OCTAloIIMecs HEU3MEHHBIMH I10CIie
OKOHYAHMS PEAKIUU;
B) 3Q(eKTUBHO MOMIOIIAIOIINE PATUOAKTUBHOE U3ITyUEHHE;
') YBETUYUBAIOIINE (HO HE YMEHBIIAIOIINE) CKOPOCTh XUMHUUECKON peaKIIiu.
6. CKOpOCTb KaKMX peakifil yBeIHMUMNBAETCSl C POCTOM TeMIepaTyphl:
a) JIFOOBIX;
0) MPOTEKAIOIIKX C BbIACICHUEM DHEPTUH;
B) IPOTEKAIOUINX C MOIJIOIIEHUEM YHEPIHH;
I') TOJIBKO 3aKaHUYMBAIOIUXCSl YCTAHOBJICHUEM XUMUYECKOTO PAaBHOBECHSI.
7. Kak u3MEHHUTCS CKOPOCTh HEKOTOPOH PeaKluy pU MOHWKeHHH Temieparypsl Ha 50°C (y = 4):
a) Bo3pacteT B 20 pa3z;
0) HE U3MEHUTCS,
B) Bo3pacteT B 1024 pa3a;
r) ymensiures B 1024 pasa.
8. Kakoe yTBepxieHne ClIpaBeINBO:
a) B COCTOSIHUM XMMHUYECKOIO PaBHOBECHS KOHLEHTPALMU MCXOJHBIX BELIECTB U MPOAYKTOB
peaxiuu co BpEMEHEM He U3MEHSIOTCS,
0) Mpu XUMHYECKOM PAaBHOBECHMHM Macca MCXOJHBIX BEIIECTB BCErJa paBHA Macce MPOIYKTOB
peaxkuuu;
B) IpU XMMHYECKOM PaBHOBECUHU HUKAKWE XMMUYECKUE PEAKIIMHU B CUCTEME HE NPOTEKAIOT;
I') B COCTOSSHUM XMMHUYECKOTO PaBHOBECHSI KOHILIEHTPALMKU MCXOJHBIX BEUIECTB U MPOAYKTOB
peaxkiuu BCerjia paBHbI.
9. Kakue (pakTopbl CMECTST BIPABO PAaBHOBECHE PEAKIIUU
COq(r) + H20(x) <> H2CO3(x) + Q, (AH < 0):
a) MOBBIILICHUE J1aBJICHUS;
0) yBenuuenune konueHtpanuu COy;
B) MOBBIIIEHNUE TEMIIEPATYPHI;
T') IOHM)KEHUE JaBJICHUS.
10. B kakoM HanpaBJICHUU CMECTUTCS] PABHOBECUE B CUCTEME
Fe(x) + 302(r) <> Fe203(x) — Q, (AH > 0)
IIPU YBEJIUYEHUU J1aBIICHUS:
a) B CTOPOHY 00paTHOM peakiuu;
0) B CTOPOHY IIPSIMO# peaKInu;
B) HE CMECTHUTCH,
T) JUIsl CMELIEHHS] paBHOBECHUSI HEOOXOIUM KaTalu3aTop.
I') YMEHBIINB 00BEM PEAKIIMOHHON CUCTEMBI.

BapuanThl TECTOB 1O pasjaenry
Pacmeopul. Peakyuu 6 600nbIx pacmeopax

TECT 1

1. MaccoBas goiist (®, %) pacTBOPEHHOT'O BEIIECTBA — 3TO:

a) OTHOIIIEHHE MaCChl PACTBOPEHHOTO BellecTBa (T) K 0011ei Macce pactBopa (T);

0) OTHOIIICHHE KOJIMYECTBA PACTBOPEHHOTO BEMIECTBA (MOJIB) K 00111el Macce pacTBopa (T);
B) OTHOIIIEHHE KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA (MOJIb) K Macce pacTBoputes (T);
T') OTHOIIIEHHE MAacChl PAaCTBOPEHHOTO BEIIEeCTBa (T') K Macce pacTBOpUTes (T).

2. Ilpu HeOONBIIIOM YBETUUECHUH JABJICHUS PACTBOPUMOCTH T'a30B B BOJIE:

a) BO3pacTaer;

0) yMeHbIIIaeTCs;

B) HE U3MEHsIETCS;

T') CHaJajia BO3pacTaeT, 3aTeM YMEHBIIIAeTCs.



3. Ilpn auccoumanuu Kakoro 3JeKTPOJUTa B BOJAE B KayecTBE KaTHMOHOB 0Opa3zylOTCs TOJBKO

HOHBI BOJIOPO/IA:

a) rugpokcu Hatpust NaOH;

0) runpokap6onat kanuss KHCOs;

B) kapOonat kanus K2COs;

r) cepaucras kuciora HxSOs.

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

KOTOPBIX TPUBEJICHBI HUKE, HANOOJIbINIAst KOHIIEHTPAIUS THIPOKCH I-UOHOB?

a) KOH;

0) Ba(OH)z;

B) CH3COONa;

r) NazS.

5. B kakoM psay cuiia KUciaoT, GopMyiibl KOTOPBIX ITPUBEIECHBI HUXKE BO3PACTALT:

a) HCI, HF, HI;

6) H3PO4, H2SO4, HNO2;

B) HoTe, HoSe, H2S;

r) HNO3, HNO2, HPOs.

6. Kakue ypaBHEHHUS JIEKTPOIMUTUYCCKON TUCCOIMAIINH 3alTMCaHbl HEBEPHO:

a) CH3COOH «» CHz* + COOH;

0) NH40H <> NH4" + OH;

B) KCl <> K" + CI;

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

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

COBMECTHO B 3HAYUTEILHBIX KOJIMYECTBAX:

a) H" u OH;

6) K* u SO/

B) Ag" u CI;

r) Ba? u NOs".

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

NaOH:

a)31,3;

0) 32,3;

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

10. B HexoTopoM 06beMe caboii 0HOOCHOBHOM KHCIOTHI coepskutes 2-10° Monexyn kucnotsr,
4-10° wonoB BOJIOpOAA M 4.10° MOHOB KHCJIOTHOTO OCTAaTKa. Uemy paBHa CTeNeHb
JUCCOIMALINU KUCIOTHI (o, %)

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

TECT 2

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

a) OTHOILIEHHE MacChl pAaCTBOPEHHOTO BellecTBa (T') K 00beMy pacTBopa (1);

0) OTHOIIEHHE MacChl PACTBOPEHHOI'0 BellecTBa (T') K Macce pacTBoputes (T);



B) OTHOIIIEHHUE KOJIMYECTBA PACTBOPEHHOTO BellecTBa (MOJIb) K 00BeEMY pacTBopa (J1);

T') OTHOIICHHE KOJMYECTBA PAaCTBOPEHHOTO BelIecTBa (MOJIb) K 001Iei Macce pactBopa (T).

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

a) KHS;

6) A1(OH)3z;

B) CuSOy;

r) H3POas.

3. Ilpu pacTBOpeHUHU TBEPABIX BEIIECTB B BOZE YHEPIHS:

a) BCer/ia MorjolaeTcs;

0) Bcerja BhIICIISACTCS;

B) MOKET MOTIJIOIMIATHCS UIIH BBIICIATHCS;

I') HE BBIJCISIETCS U HE MOTJIOLIAETCSI.

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

a) KCIOs3;

0) KClI;

B) KCIO;

r) NH4C1.

5. Mexnay KakumMu MOHaMH, (HOPMYJIBl KOTOPBIX NPHBEICHBI HIKE, B BOJIHOM PAaCTBOpPE HET

XUMHUYECKOTO B3aMMOJCHCTBHS:

a) Ag" u NOs’;

6) Ca®* u CI;

B) HCO3 u OH’;

r) COs%> u H*.

6. Kakue ypaBHEHHUs peaklnii, CXeMbl KOTOPHIX PUBEACHBI HUXKE, OMMCHIBAIOTCS OJJUHAKOBBIM

COKpAIIIECHHBIM HOHHBIM YPABHEHHEM:

a) CuCl; + 2KOH

0) CuClz + HzS

B) CuSO4 + 2NaOH

r) Cu(OH). + 2HCI

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

a) xnopup kanust KCI + mutpar vatpust NaNO3z —;

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

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

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

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

a) 40;

0) 45;

B) 50;

r) 33.

9. B maboparopuu MMEIOTCS pacTBOPBI ¢ MaccoBoil oneit xnopuaa 6apust 10 u 20%. Kaxyro
Maccy KaXKJI0ro pacTBopa Hajo B3aTh A noxydeHus 300 r pacTBopa ¢ MaccoBOW Josiel
BaClz 12%:

a) 150 u 150 ;

0) 240 1 60 T;

B) 60 1 240 1;

r) 100 u 200 1.

10. Yewmy paBen pH pactBopa, B 1 1 kotoporo conepxurcs 0,0051 r monos OH™

a) 3,52;

6) 10,48;

B) 9,52;

r) 4,48.



TECT 3

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

a) MEpEeMEHHBIN COCTAaB;

0) TOMOTE€HHOCTb;

B) IIPU CMEIIMBAHUH KOMITIOHCHTOB IIPOUCXOANT BBIICIICHUE HITU TTOTJIONICHIE SHEPTUH;

') BO3MOXHOCTh pa3/IeJICHHs] Ha COCTaBHbBIE YaCTH.

2. YKaXuTe KOMIIOHEHTBI PACTBOPA CEPHON KHUCIIOTHI B BOJIE:

a) katuousl H™ 1 annoust SO%:

0) xaruonsl H' u annonsr CI;

B) Katronbl H' u annonsr HSO4;

r) kaTuonsl H' u arnons1 PO4% .

3. PacTBOpUMOCTDH BEIIECTB 3aBUCHT:

a) OT UX IPUPOJIBL;

0) 1151 Ta30B — OT JIaBJICHHUSI;

B) LIBETA;

r) o0beMa peakIIMOHHOTO COCY/a.

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

a) KCI,

0) BaCly;

B) A1Cl;3;

r) KCIOa.

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

a) K" u CI;

6) K* u Ca®*;

B) Ca?" u COs%;

r) CO% uCl.

6. Kakoe W3 MOJCKYyISpPHBIX YPaBHCHUU, CXEMBbI KOTOPBIX MPUBEIACHBI HIIKE, COOTBETCTBYET
nonHomy NO» + H" — HNOz:

a) KNOz + Ca(OH):

6) KNO2 + HCI

B) HNO: + KOH

r) KNO2 + NaHCO3

7. YKaXuTe CXeMy HEOCYIIECTBUMON B BOJTHOM PAaCTBOPE PEAKIINU:

a) K2CO3 + Ba(OH)2 —;

0) Na,CO3 + HCI —;

B) A1(OH)3 + NaOH —;

r) KCl + NaNO3 —.

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

a) 2,300;

0)2,250;

B) 3,910;

r) 2,248.

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

a)375u 125 ;

0)125u 375,

B) 40 u 460 T;



r)8u 100r.

10.Yemy pasubl pH u pOH pacTBopa, KOHIIEHTpallksi HOHOB BOJAOPOAA B KOTOpoM pasHa 107
MOJIb/JI:

a)4u 10;

0) -4 u -10;

B) 4 u 4;

r) 10 u 4.

TECT 4

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

a) OTHOIIICHHE MacChl PaCTBOPEHHOTO BelIecTBa (T) K 00beMy pactBopa (J1);

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

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

') OTHOIIIEHHE MAacChl PACTBOPEHHOIO BEIIECTBa (I') K Macce pacTBOpUTENA (KT).

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

a) J1aBJICHUS;

0) MpUpPOJIbI Ta3a;

B) TEMIIEpATYphL;

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

3. Ilpu nmucconmmanuy KakuxX SJIEKTPOJIUTOB B KAuyeCTBE OTPHIATEIILHO 3apsDKEHHBIX HMOHOB

00pa3yroTCs TOIBKO TUAPOKCUA-UOHBI:

a) Boga H20;

0) ruapokcua kanuss KOH;

B) xuytopun ruipokcomaraust MgOHCI,

r) rugpooprodochar ammonust (NHs)2HPOa4.

4. Kakue (akTopsl BIHUAIOT Ha CTETICHD AJIEKTPOIUTHIECKON TUCCOIMALINY:

a) MPUPOJA PACTBOPUTEIIS;

0) mpupoaa paCTBOPEHHOTO B BOZIE BEIIECTBA;

B) KOHIICHTpAIUSI PACTBOPEHHOTO B BOJIC BEIIECTBA;

') 00beM PEaKIIMOHHOTO COCY/Ia.

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

AIIEKTPOIIUTUIECKON TUCCOIHAIINY:

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

0) SIEKTPOJIUTHI, OOpa3yIOIKe TPU AUCCOLUAIINA UOHBI METAIIJIA U TUIPOKCU-UOHBIL;

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

T') 3JEKTPOJIUTHI, 00Pa3yIOIHe MPH JAUCCOLHUAIMHA B BOIHBIX PACTBOpaX B KA4eCTBE aHHMOHOB
TOJIBKO THJIPOKCH/I-UOHBI.

6. Kakoe cokpalieHHOE MOHHOE YypaBHEHHE OTBEYAET B3aMMOJCHCTBHIO BOJHBIX PacTBOPOB
KHCIIOTHI M OCHOBaHUS (PEaKIMK HeUTpalnu3alnm):

a) NHs* +OH™ — NH3?t + H20;

6) HCO3” +OH" — CO3* + H20;

B) H" + OH — H20;

r) COs% + 2H* — CO21 + H20.

7. Kaxas mapa noHOB, pOpMYIIBI KOTOPBIX MTPUBECHBI HIDKE, y4aCTBYET B 00pa30BaHUM OCaIKa
IpU CIMBaHUM pacTBOpoB HUTpata Oapus BaNOs u cynbdara xanus KzSOaq:

a) Ba?* n NOs™ ;

6) Ba®* u SO7;

B) K" 1 NO3;

K" n S04,

8. CkoJIbKO TpaMMOB THIPOKCHIa HATPUs HEOOXOIMMO JUIS TPUTOTOBJICHUS 4 J1 pacTBoOpa C
maccoBoii fosieir NaOH 12% u niotHocThio p = 1,37 r/mit:

a) 480,8;



0) 120,4;

B) 542.,9;

r) 657,6.

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

a) 1,6 mu 2 kr;

6) 1600 vt u 2000 T

B) 600 M 1 380 T;

r) 0,8 mu 1000 T.

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

a)7,18;

0) 12,9;

B) -8,82;

r) 8,82.

BapuanTsl TecTOB IO pasaesy
OKucaumenbHo-60ccmanogumenbHvle nPoyeccol. INeKmpoxXumuiecKue npoyeccol 6
anekmpoaumax. Koppozusa u 3auwguma om xopposzuu.

TECT 1

1. Xumuueckue peakiuy, MPOTEKAIIIUe C H3MEHEHHEM CTENEHH OKHUCIICHUS DIJIEMEHTOB,
BXOJISIIIIMX B COCTaB PEarupyroIINX BEIIECTB, HA3bIBAIOT:

a) KHHETHYECKUMU;

0) CTEXMOMETPUUYECKUMU;

B) HOHHBIMH;

') OKHCJIUTEIbHO-BOCCTAHOBUTEIIHHBIMH.

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

a) YBEJIMYMBAET CBOIO CTETICHb OKUCIICHUS;

0) MpUHUMAET DJIEKTPOHBI;

B) OKHUCJIISIETCS;

T') OT/Ia€T CBOU IJIEKTPOHBI.

3. B kakoM coeTMHEHUY CTETICHb OKUCIICHHS MapTaHila MaKCHMaJTbHA:

a) MnQOg;

6) HoMnQOsg;

B) NazMnOy;

r) KMnOg.

4. Kakwue coiictBa B OBP nposiBisier noaua-uon (I):

a) TOJBKO OKUCITUTES;

0) HU OKHUCIIUTENSI, HU BOCCTAHOBUTEIS,

B) TOJILKO BOCCTAaHOBHTEJIS;

T') U OKUCIIUTENS], U BOCCTAHOBUTEIS.

5. B kakux psijax BeliecTBa MepeyrciIeHbI B MOPSIAKE BO3PACTAHUS OKHCIUTEILHBIX CBOWCTB:

a) xJop, 6pom, GTop;

6) 6pom, xj0p, GTOp;

B) cepa, BOJOPO, KUCIOPOI;

T) yIIepoa, a30T, KUCIOPO.

6. Ykaxute cxemsl OBP:

a) SiH4 + O2 — SiO2 + H20;



6) FeO + P — Fe + P,0s;
B) KOH + CO2 — KHCOs3;
r) HO — Hz + O,.
7. YKaXuTe CXEMBbI ITPOIIECCOB OKUCIICHHUS:
a) POs* +2H" — H,POy;
6) NH3z — NOg;
B) 201 — 03°;
r) SO3* — H2*S.
8. st OBP, mpotekaromeli 1o cxeme
Mg + HNO3 — Mg(NO3)2 + No+ H20,
YKQOKUTE 3HAYCHHsI CTETICHEH OKHCIICHHS JJIEMEHTAa OKHCIUTENS 0 U IOCNIe peakmuu (B
BOCCTaHOBJICHHOU (hopMme):
a) 0 mo u +5 mocie;
0) +5 mo u +2 moce;
B) 0 1o u +2 mocie;
r) +5 no u 0 mocxe.
9. Jlns peakuuu royydeHus OpoMa npu B3auMOICHCTBIY IEpMaHraHaTa Kajinus 1 OpoMOBOAOPOIa
o cxeMe
KMnOg4 + HBr — Br2 + MnBr; + KBr + H20
YKaXHTE, CKOJIBKO MOJIb BOCCTAHOBHTEJISI PACXOYeTCsl Ha 2 MOJIb OKUCIIATEIIS:
a) 16;
0) 10;
B) I;
r) 8.
10. KosdduumenTsl nepen oKuciIuTeaIeM U BOCCTaHOBUTEIEM B ypaBHeHun OBP
P + HCIOs + H,O — H3PO4 + HCI:
a)6mu9,
0)1u?2;
B)Su6;
r)6ms.

TECT 2

1. JIroOast OKUCIUTENHHO-BOCCTAHOBUTENbHAS PEaKIUsl BKIIOYAET JBa Mpoliecca:
a) TUZIPOJIN3 U TUCCOIUAITUIO;

0) MOHH3AIUIO U TMCCOLIUALINIO;

B) OKHCJIEHUE U BOCCTAHOBJICHUE;

T') BBIJICTICHUE U MOTJIONIEHUE TeTUTOTHI.

2. BoccTaHOBUTENH — 3TO aTOM, MOJICKYJIa FIIA UOH, KOTOPBIH.

a) YBEIMUMBAET CBOIO CTETIEHb OKUCIICHHUS,

0) MPUHUMAET SJIEKTPOHBI;

B) OKHCJISIETCS;

T') OT/Ia€T CBOU AJIEKTPOHBI.

3. OtMmeThTe POPMYIIBI COETMHEHUN C OAMHAKOBOW CTETIEHBbIO OKHCIICHUS a30Ta:
a) MgaNy;

0) NO;

B) NOy;

r) NHa.

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

6) PO

B) NOg;

r) MnO..



5. YKaxkuTe XMMUYECKHE 3HAKH JIEMEHTOB C IEPEMEHHON CTENEHbIO OKUCICHHS B COETUHEHUSAX
a) C;
0) K;
B) N;
r) F.
6. B kxakux mapax o0a BemecTtBa, (OpMyIbl KOTOPBIX MPHUBEICHBI HIKE, TPOSBISIOT
JIBOWCTBEHHbIE OKUCIINTEIbHO-BOCCTAHOBUTEJIbHBIE CBOWCTBA:
a) KMnOs u SOs;
6) S u HNO;
B) SO2 1 N20s3;
r) H20 u K2Cr207.
7. Yxaxute cxembl OBP, B KOTOpBIX BO/1a SBJISIETCS OKUCIUTEIEM:
a) CaO + H20 —;
6) H20 + Cl2 — HCI + HCIO;
B) K+ H2O —;
r) KH + H20 —;
8. Ilpu mnomagaHuu >KeJIe3HOM CTPYKKH B CHUJIBHO HAarpeTyr0 KOHLEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOXKEH MPOIIEeCC:
a) Fe + HoSO4 — FeSO4 + Ho;
0) Fe + 2H>SO4 — FeSO4 + SO2 + 2H20;
B) KeJe30 IacCUBUPYETCs KOHLIEHTPUPOBAHHOW CEpPHOM KHCIOTOM, HO3TOMY peakuus He
IIPOUCXOTUT;
r) Fe + 6H2SO4 — Fe2(S04)3 + 3SO2 + 6H20.
9. CkosbKO MOJIb pa30aBI€HHON a30THOM KUCIIOTHI PACXOyeTCs IPU OKUCICHUH 3 MOJIb MEIH 110
cxeme
Cu + HNO3z — Cu(NOs3)2 + NO + H20:
a) §;
0) 2;
B) 4;
r) 6.
10. Vkaxure cymmy ko3 dunnenton B ypaBHenun OBP, npoTtekaromei no cxeme
KI + KBrOsz + HCI — I, + KBr + KCI + H20.
Koadduunent «1» Takxke ciaenyer y4UThIBaTh:
a) 18;
0) 26;
B) 24;
r) 13.

TECT 3
1. OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITeHI)HI)IMI/I Ha3bIBAKOTCA peaKHI/II/I, HpOTCKaI-OHII/ICI
a) C M3MEHEHHEM CTEeMEHU OKHUCIEHHUS DJIEMEHTOB, BXOISIIUX B COCTaB PEarupyromux
BEIIIECTB;
0) ¢ BBIZICIICHHEM JINOO TOTJIOMIEHUEM TETIOTHI;
B) JI0 KOHIIA;
r) ¢ u3MeHeHnueM pH cpensbl.
2. CremneHs OKUCIEHUS — JTO:
a) OTpULIATENbHBIN JIOTapu(hM KOHIICHTPAIIMH HOHOB OKUCIUTEINS B PACTBOPE;
0) YCIIOBHBIN 3aps]1 AJIEMEHTa B COCTMHEHHUH, BBIYUCIICHHBIN UCXOS U3 TIPEANOI0KEHUS, YTO
COCAMHEHHE COCTOUT TOJHKO U3 HOHOB;
B) YHUCJIO, IMOKa3bIBAIOUICEC, CO CKOJIBKMMH OJAHOBAJICHTHBIMHW aTOMaMH MOXET COCIMHUTHCS
aTOM JAHHOT'O JIEMEHTA;



10.

T') YCIIOBHBIN 3apsiji AJIEMEHTA B COCTMHCHUH, BRIYMCICHHBIN UCXOIS U3 MPEIIOI0XKCHHUS, YTO
BCE CBSI3M B COSIMHCHUU — KOBAJICHTHBIC.
Kakwue coenmuHeHus B peakiusx ¢ IPYTHMHU BEIIECTBAMH TPOSIBIISIOT TOJIBKO OKHACITHUTEIIBHBIC
CBOMCTBA:
a) mepmanranat kanus KMnOg;
0) nuxpomar HaTpus NaxCr.07;
B) ompoBogopox HI;
r) azotHas kuciaora HNOa.
B kakom psny BemiectB, (GOpMyINibI KOTOPBIX TPUBEACHBI HWXKE, CTENCHb OKHCICHHS
KHCIIOPOJIa BO BCEX COCIUHEHUSIX paBHA -2:
a) H2O, Ca(OH)., OF»;
6) NO, SOs, H20z;
B) SO2, H3POy4, Fe30s;
r) KO2, P20s, CI20.
VYKaXuTe XUMUYECKHE 3HAKH JIEMEHTOB C ITOCTOSIHHOM CTETICHBIO OKUCIICHHS B COCMHECHUSX !
a) C;
0) K;
B) N;
r)F.
Kaxyio poib B OKHCINTETbHO-BOCCTAHOBUTENBHBIX PEAKINAX UTPAET CYTbPUI-HOH S
a) TOJIbKO BOCCTAHOBHTEIb;
0) TOJILKO OKHCIIUTEIb;
B) M OKUCIIUTEIb, U BOCCTAHOBHUTEIIB;
T') HE TIPOSIBIISICT OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIX CBOWCTB.
B kakoii peakiuu cTereHb OKUCICHUS U3MEHSFOT aTOMBI OJTHOTO U TOTO )K€ DJIEMEHTA!
a) NH4sNO3z — N20 + 2H0;
0) 2KCIO3 — 2KCI + 303;
B) 3Fe + 20, — Fe30q;
r) 2NHs — N2 + 3Ha.
Jlia OBP, nporekatoieii mo cxeme
MnO: + O2 + KOH — KoaMnOg4 + H20,
YKa)KUTE, CKOJIBKO MOJIb BOCCTAHOBHUTEJSI PACXOyeTCsl Ha | MOJIb OKHCITHTEIIS:
a) 1;
0) 2;
B) 4;
r) 10.
VYkaxute 3HaueHue kKodduierTa mpu socctaHopurene B OBP, mpoTtekarorieii mo cxeme
Ca3(P0O4).2 + C + SiO2 — CaSiOz + P + CO:
a) 1;
0) 5;
B) 3;
r) 2.
Ykaxute cymmy kodpdunmeHtoB mnpu ¢opmynax Bcex BemiecTB B ypaBHeHuu OBP,
MIPOTEKAIOIIEH 10 CXEME
H.S + Br2 + H2 O — H2SO4 + HBr.
Koaddunument «1» Takxke cieayeT yIUThIBaTh:
a) 18;
0) 16;
B) §;
r) 35.

TECT 4



1. Meton 3nexkTpoHHOTO OajaHca OCHOBAH Ha MPAaBUJIE;

a) B JAaHHOW PEaKIMH YUCIIO AIEKTPOHOB, OTIAHHBIX BCEMH YaCTHIIAMU BOCCTAHOBUTEJICH, BCETa
PaBHO YHCITy 3JICKTPOHOB, IPUCOCTUHEHHBIX BCEMH YaCTHIIAMU OKUCIUTENEH;

0) B JaHHOM peaKlIMy YUCIIO 3JIEKTPOHOB B JIEBOH U IIPaBOM 4aCTAX ypaBHEHUS BCETJa OJIUHAKOBO;

B) B JaHHOW PEaKIMK YUCIIO SJIEKTPOHOB, OT/IAHHBIX BCEMH YaCTHIIAMHU BOCCTAHOBUTEJIEH, BCEraa
pPaBHO YHCITy POTOHOB, MPUCOCTUHEHHBIX BCEMH YaCTUIIAMU OKUCITUTEIICH,

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

2. Ilpouecc okucaeHus: — 3TO MPoLEecc:

a) MPUCOCTUHEHUS aTOMOM, MOJICKYJION WM HOHOM DJIEKTPOHOB;

0) OTa4l aTOMOM, MOJIEKYJION MJIM HOHOM 3JIEKTPOHOB;

B) 2JICKTPOHHO-HOHHOTO OaJiaHca;

T) Iepexo0/1a AMEKTPOHOB BO BHEIIHIOKO IIETIb.

3. Ykaxwute cxemsl OBP:

a) Sg — 4Sy;

0) anma3 — rpadur;

B) MNOs> — MnO4?;

r) H202 — O2 + H20.

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

a) ammuak NHs;

6) oxcup ceunna (IV) PbO2;

B) runoxyoput kanus KCIO;

r) xmopu xkenesa (II) FeClo.

5. Kakwue coenHeHUs MPOSBISIFOT TBONCTBEHHBIC OKHCIUTEIIEHO-BOCCTAHOBUTEIILHEIC CBOMCTBA:

a) nuxpomart kanus KoCro07;

0) oxcun mapranna (IV) MnOg;

B) cepHucTas kuciaora H2SOs;

r) azotHas kuciaora HNOs.

6. Mexay KakuMu BelllecTBaMU He MOXeT nporekatb OBP:

a) cepoBoopo 1 nogooaopoa (HaS u HI);

6) cepoogopon u okcun cepol (1V) (H2S u SOy);

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

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

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

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

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

B) -2, -2, -1 u +1,

r 0,0,-2u-2.

8. Jlnst OBP, nmpotekaromieii mo cxeme

Mg + HNOsz — Mg(NO3)> + NHsNO3z + H20,
VKQXHUTE 3HAUCHUS CTEICHEW OKHWCIICHUS JJIEMEHTa OKHCIUTENS 0 W TOocie peaknuu (B
BOCCTaHOBJIIEHHOU (hopme):

a) +4 mo u +5 mocre;

0) +5 mo u +5 mocne;

B) +5 10 u -4 nocre;

r) +5 1o u -3 mocrne.

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

MnO; + HCI — Clz + MnCl; + H20,

YKa)XHUTE, CKOJIBKO MOJIb BOCCTAHOBUTEJS pacXoyeTcsi Ha 1 MOJIb OKUCIIUTENS:

a) 2;



0) 4;

B) 6;

r) 8.

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

cxeme
HCI + CrOsz — Clz + CrCls + H20:

a) 14;

0) 17;

B) 25;

r)11.

TECT 5
1. TIpomecc BOCCTaHOBIICHHS — 3TO MPOIIECC:
a) MPUCOCTUHEHUS aTOMOM, MOJICKYJION WM HOHOM DJIEKTPOHOB;
0) OTIaYu aTOMOM, MOJICKYJIOW WJIM MOHOM 3JIEKTPOHOB;
B) 9JICKTPOHHO-UOHHOTO OaJlaHca;
I') IEpeX0/a MIEKTPOHOB BO BHELTHIOKO IICTIb.
2. Kak u3MeHseTcsI cTereHb OKUCICHUS JIEMEHTA IPU OKUCIICHUH:
a) MOBBIIIACTCS;
0) MOHMKAETCS;
B) ocTaeTcsi 0e3 U3MEHEHNUS,
') MOXET KaK MMOBBIIIATHCS, TAK U TIOHMKATHCS.
3. PaznuuaroT ciemyromme TUITbl OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHNA:
a) oOMeHa, pa3JIoKEeHUs U COSTUHEHNUS,
0) MOJICKYJISIpHBIC, HOHHBIE U JJICKTPOHHBIC;
B) MEXMOJICKYJISIPHBIC, BHYTPUMOJICKY/ISIPHBIC U TUCIIPOIIOPIIHOHUPOBAHHS,
T') dTepUPHUKAIMN, HSUTPATH3AIMUA U CAMOOKHUCIICHUS -CAMOBOCCTAHOBJICHUSI.
4. Kakue mporiecchl sIBISIFOTCS OKHCIUTEIIBHO-BOCCTAHOBUTEIIEHBIMH
a) cuHTe3 ammuaka: Ha + N2 — NHg;
0) ramenue uzBectu: CaO + H20 — Ca(OH)z;
B) oOxur nupura: FeS; + O, — Fe203 + SOy,
r) ruapoiu3 xiaopunaa xenesa (I11):
FeCls + H2O —> Fe(OH)Cl2 + HCL1.
5. Bribepute npoiieccbl OKUCIEHUS:
a) Cr(OH); + 50H" — CrO4* +4H0;
6) ClIO2 + 20H™ — ClOs +H20;
B) Zn02% + 2H20 — Zn?* + 40H;
r) HPO4* + H* — H,POy.
6. AHHMOH KaKOW KUCIIOTBI 00J1aJIaeT TOJIBKO OKUCIIUTEILHBIMU CBOHCTBAMHU:
a) azotucroii: NO;
0) nonosoxopoaHoiu: I;
B) azotHOi: NO3’;
r) 6poMoBOIOpOAHOI: BI".
7. Crenenu okuciacHus xjopa B xiopoozgopoae HCI, monexymnsprom xiope Clo, 6eproneroBoit
commu KCIO3z u xnopnoit kucinore HClIO4 cOOTBETCTBEHHO paBHBI:
a)-1,0,+5u +7,
0)-1,0,+7 u +9;
B)—1,—1,+3 u +4;
r)-1,0,2u-3.
8. Jlnst OBP, mpotekaromieii mo cxeme
Ca + HNO3z — Ca(NOs)2 + N2O + H20,



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

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

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

10. Vkaxure cymmy ko3¢ dunnentoB npu dpopmyiax Bcex emects st OBP, nporekaromeii mo

CXEMC

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

Fe + HNO3; — Fe(NO3)z + NO + H20.
Koaddumment «1» Takxke ciaenyer yYuThIBaTh:

4.4 MHOroBapMaHTHbIE pacyeTHbIE 3a1a4H

Pa3znen O0uiue 3aKOHOMEPHOCTH XUMHUYECKHUX MPOLIECCOB

TepMmoxumust. D1eMEHTbl XMMUUYECKON TEPMOIMHAMUKN. XUMHUUECKOE PABHOBECHE.

1. JInst 3a1aHHO# XUMUYECKOH peaKliy BRITAIIUTE U3 CIIPABOYHUKA HEOOXOIUMYIO JUIS PACUETOB
nHpopmarnro: ArH 208, S°208, AfG°208. (20 GamIoB)

HMcxoanble JaHHBIE K 3aaYaM

Tabnuya 1
Bapuanrt | YpaBHeHue peakuyu Bapuant | YpaBHeHue peakuuu
1 2S02(1) + O2(r) = 2S03(1) 16 H2S(r) + Cl2(r) = 2HCI(1) + S(k)
2 CHa(r) + H20(1) = CO(T) + 3Ha(T) 17 2CO(1) = C(rpadur) + CO2(1)
3 Fe(x) + H2O(r) = FeO(x) + Ho(T) 18 N2(r) + Ox(r) = 2NO(r)
4 PCl3(r) + Cl2(r) = PCls(r) 19 CHay(r) + H,O(r) = CH30H(x) + Ha(T)
5 COCl2(r) = CO(r) + Clz(r) 20 C2Ha(r) + Ha(r) = C2Hs(1)
6 Fe(k) + COx(r) = FeO(k) + CO(r) 21 CO2(1) + Ha(r) = CO(r) + H20(T)
7 Ha(r) + Io(r) = 2HI(r) 22 N2(r) + 3H2(1) = 2NHa(r)
8 N204(r) = 2NO,(r) 23 2H2S(r) + O2(r) = 2H20(r) + 25(x)
9 CO(1) + H,0(r) = CO2(1) + Ha(T) 24 Fe>O3(x) + 3Ha(r) = 2Fe(x) + 3H20(T)
10 MgCO3(x) = MgO(x) + CO2(r) 25 CO2(1) + 4H>(r) = CHa(r) + 2H>0(1)
11 CO(r) + Cly(r) = COC12(r) 26 2NO(r) + O2(r) = 2NO2(r)
12 FeO(x) + CO(r) = Fe(x) + CO(x) 27 Cly(r) + 2HI(r) = Ix(r) + 2HC1(T)
13 2HI(r) = Ha(r) + I2(T) 28 CaCOs(kx) = CaO(k) + CO2(r)
14 SO2(r) + NO2(r) = SOs(r) + NO(r) 29 I2(x) + H2S(1) = 2H1(1) + S(K)
15 4HCI1(r) + O2(r) = 2ClI2(r) + 2H.0(1) | 30 MgO(k) + CO2(r) = MgCO3(x)

2. CunTas, 9TO CTaHJAPTHBIC SHTAIBITHS W YHTPOIHSI PEaKIIUU HE 3aBUCAT OT TEMIIEPaTyphI,
paccuutaiite ArH 298, ArS°298 (20 6annos)




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

4. Paccuuraiite 3uepruto [ u66ca peakiuu 18yms criocobamu. Ha ocHOBaHMM MOJTy4E€HHOTO
3HaueHus ArG°208 crienaiiTe BEIBOJ O BO3MOXKHOCTH CAMOIIPOM3BOJILHOIO IIPOTEKAHUS TIpoliecca
B IIPSIMOM HAIPaBIICHUU MPU CTAHAAPTHBIX COCTOSHUAX BCEX BEUIECTB, YUaCTBYIOIIUX B
peakuuu, u Temneparype 298 K. (20 6annoB)

5. PaccuuTaiiTe TeMIiepaTypy, Ip1d KOTOPOi paBHOBEPOSATHBI 00a HanpasieHus peakiun. (20
0anyoB)

DneMeHTbl XUMHUYecKOl KuHeTHKU. KuHeTnka reteporeHHbIx mpoueccos. Karamus.

1. 3anummTe KUHETUYECKOE YPAaBHEHHE, ONIPEACIIUTE MOPSA0K JIEMEHTAPHON OJIHOCTOPOHHEH
peaKuu U pa3MepHOCTh KOHCTAHTHI €€ CKOPOCTH. (25 6aioB)
2. Vcnionb3ys 3HaYCHUs Vo (HaYallbHasi CKOPOCTh peakiuu pH 7'1) U Coa (HavambHas
KOHIIEHTpAIUs BEeHIecTBa A), OIPEeINTe KOHCTAHTY CKOPOCTH U MEPHUOJ] MOTYIPEBPAICHUS
npu 71.(25 6anoB)

Hcxonnbie JaHHbIE K 321aUaM

Tabnuya 2

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

BapHaHTa c kJKx/MoIb
1. A—B 0,3 10 1,2:10* 0,1 67 -17 69
2. 2A—B+C+2D 1,2 41 1,44-10°3 0,2 101 +19 72
3. 3A—2B 2,4 18 8,3-10°° 0,4 72 -12 89
4, 2A—B+2C 0,8 32 6,32:10°° 0,1 138 +22 78
5. A—B+2C+D 19 12 4,56-103 0,6 231 -31 93
6. 2A—B 1,3 16 2,21-103 0,3 83 +17 87
7. A—B+2C+D 2,1 9 4,62:103 0,7 103 -33 66
8. 3A—B+C 0,6 39 3,02:10°° 0,02 236 +24 91
9. A—B+C+2D 15 43 3,75-10°° 0,9 94 -14 95
10. 3A—B 0,9 26 2,11-102 0,1 58 +52 86
11. A—B+C+2D 2,0 52 1,410°° 0,8 102 -22 94
12. 2A—2B+C 0,7 4 9,8:10* 0,3 197 +13 73
13. A—2B 2,8 29 5,88:10°° 0,9 97 -27 85
14. 3A—B+C+D 14 12 8,23-10°° 0,06 278 +22 92
15. 2A—B+C 2,6 5 1,22:102 0,5 147 -37 68

3. Ucnonp3ys 3HaUeHHE SHEPTUU aKTUBALUU peaklnu ['4, onpeaenuTe npea3KCrnoHEeHUaIbHbBIN
MHOJKUTENb B YpaBHEHUH AppeHnyca. Bo CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKLUU IpU
TIOBBIIIEHUH WJIM TOHWKCHNUW SHEPTUH aKTUBauu Ha BenmmunHy A E; mpu 717 Cnenaiite BBIBOI
O BIMSIHUY YHEPTUHU aKTUBALIMU HA BEJIMYMHY CKOPOCTH peakuuu. (25 6annos)

4. Onpenenute KOHCTAHTY CKOPOCTH peakiuu npu T2. Paccuuraiite, BO CKOIBKO pa3 U3BMEHUTCS
HavaJbHasi CKOPOCTh pEaKLUU IIPY MOBBIIIEHUH TeMIeparypsl oT 11 1o 72. Chenaiite BBIBOJ O
BIIMSTHUM TEMIIEpaTypbl Ha BEIMYMHY CKOPOCTH peakluu. (25 0anoB)

Paznen PacTBopsl. Peakuuu B BOAHBIX pacTBOpPax

1. 13 geTsIpex BemiecTs (cTonOIb! 1-4) Bamiero BapuaHTa BEIOEpUTE CUIIbHBIE U CllaOble
AIIEKTPOJIUTHI U COCTaBhTE YPAaBHEHUE IMCCOIMAIIMY UX B BOJTHOM pacTBope. [laiite
oTpeieIeHne CUIIbHBIX U cIa0bIX 3JEKTPOIUTOB. (15 6anoB)

2. B cton6re 1a qaHsl MOJSIPHBIE KOHIICHTPAIIMH TSI PACTBOPOB JICKTPOIUTOB U3 CcTONIONA 1.
3Hasi MOJISIPHYIO KOHIIEHTPALIMIO CBOETO PACTBOPA, ONPEAETUTE MOISPHYIO KOHIIEHTPALIUIO
HKBUBAJIICHTA, MOJISUTBHOCTb, MOJISIPHYIO JIOJTFO, MACCOBYIO JIOJIO BEIIECTBA M TUTP PacTBOPA,
IPUHUMAsE €ro IIOTHOCTh paBHOM eauHuIe. PaccunTaiite Maccy eKTpoanTa, HEOOXOJUMYIO
Juist mpuroTtoiieHus: 600 M1 pacTBOpa ¢ MOJISIPHOM KOHIIEHTpaliei cronbma 1a, mpuHumas ero
IUIOTHOCTH paBHOU eauHuIie. (20 6annoB)




3. Paccuuraiite pH pacTBOpOB 2JIEKTPOIUTOB M3 CTOJOIOB 1 1 2 AJIT COOTBETCTBYIOITUX
KOHIIEHTpAIuH, MPUBEJACHHBIX B cTONONaxX la u 2a. 1 pacTBOpa CUIBHOTO AIEKTPOJIUTA
OIpe/IeIINTE HOHHYIO CHITy PacTBOpa M aKTHBHOCTh KATHOHOB M aHMOHOB. [[11st pacTBOpa ciiaboro
DIIEKTPOJIUTA PACCUMTANTE CTETICHb JUCCOIMAIIUY 110 CTPOTOM M MPUOIMKEHHON popmyie
OcTBasbJia ¥ cliejaiTe BBIBOJI 0 IMOJYYCHHBIM 3HaYeHUSIM. Hanuimre BeIpakeHHe JIs
KOHCTAHT JUCCOLHUAIUIY CIIA00T0 IEKTPOJIUTA TIO BCEM BO3MOXKHBIM CTYIICHSIM H JTalHTe
ompeiesIeHue KOHCTaHThI quccoruanuu. (20 6anion)

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

4. B cronbue 3 Tabnuiibl 3 mpuUBEIECHB MAJIOPACTBOPUMBIE JJIEKTPOIUTHL. Hanuimure
BbIpaXXeHHe JTsl mpousBeaeHus pactBopumoctu (I1P) snexTponura cBoero BapuaHTa.
Onpenenure, MOKHO JIM TIPUTOTOBUTH PACTBOP TOTO IEKTPOJIUTA MOJISIPHON KOHIICHTPAITHH,
yKa3zaHHOH B ctonOie 3a. OnieHure, B KakoM 00beMe BOJIbI MOKHO PaCTBOPUTD 5 T' JAHHOTO

MajiopacTBOpuMOro Beuiectna. (15 6amioB)

5. Hanummure YpaBHCHHEC TUAPOJIN3a COJIH, JIaHHOM B CTOJ'I6L[C 4, M0 BCEM BO3MOKHBIM CTYIICHAM

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

HEOOXOIMMBIX TAaOJUYHBIX JTaHHBIX ) 3HAUEHUSI KOHCTAHT TUPOJIN3a AT OTAEIbHBIX CTa Ui,
Crenaiite BBIBOJI IO MOJIy4YE€HHBIM 3HaUeHUsAM. (15 GanoB)
6. Paccuuraiite pH pactBopa conu u3 cronbua 4 Juisi KOHIEHTPALUU U3 CTOJI0IA 4a, yUYUThIBas

TOJIBKO

I-t0 cTyneHb TrUIpoIMU3A.

VKaxuTe peakuur Cpebl

pactBopa.

(kauecTBEHHO), Kak OyzeT u3MeHsTbess pH pacTBopa npu HarpeBanuu.(15 6anmioB)

Onpenenute



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

XapaKTePU3YIOIUX 3Tanbl (POPMUPOBAHUS KOMIIETEHIIMH B MPOLECCEe OCBOCHHS JAUCIUTUIMHBI
b1.0.15 Heoprannyeckast XuMHusl, IPOBOJUTCS IPOMEKYTOYHAS aTTECTALMs B BUIE U 3K3aMEHa
(1 cemectp).
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,
25.

26.

27.

4.5.1 MaTtepuaJsbl 1Jis1 NOATOTOBKH K IK3aMeHY

Bonpocsl k 3k3ameny
OCHOBHBIE CTEXHMOMETPHUYECKHUE 3aKOHBI XUMHH. PacueTbl mo xuMuueckum ¢opmyrnam Hu
YpaBHEHUSM.
Mopaenb aToMa ¢ MO3UITMEH KBAaHTOBOM MeXaHWKH. KBaHTOBBIC YKMCIIa M1 aTOMHBIE OpOUTAIIH.
DNEKTPOHHBIE KOH(UTYpAITUU aTOMOB.
[lepuonuueckuii 3akoH u nepuoaudeckass cucrema .M. MenneneeBa. IlepuoguyHocThb
CBOMCTB U MX COCIMHCHUI.
XuMHYecKas CBs3b, €€ MPUPOIa U XapAKTEPUCTUKU: JITTUHA, SHEPT U, BAJICHTHBIN yrol.
KoBajeHTHass CBsi3b W METOABI €€ ommcaHus. MexXxaHu3Mbl 00pa3oBaHUS W Pa3pPHIBBI
KOBaJICHTHOM cCBsi3M. CBOWCTBAa KOBAJICHTHOM CBSI3U: HACBIIIAEMOCTb, HAaINPaBJICHHOCTb,
MOJIAPU3YEeMOCTh. [ MOpuAM3ausl aTOMHBIX OpOUTANCd W TMPOCTPAHCTBEHHOE CTPOCHHE
aTOMOB U MOHOB.
Honnast cBsi3b. OCOOEHHOCTH CTPYKTYpPBI U CBOWCTBA HOHHBIX COEIMHEHUM.
MeTamnyeckas CBS3b.
MeKMONEeKyJIIpHbIE B3aMMOJICHCTBHS (OpUEHTAIIMOHHBIC, HHAYKIIMOHHBIE, TUCTICPCUOHHBIE).
Bonopoanast cBsizb. BimsitHue BOIOpOIHONM CBsI3W Ha (PU3MYECKHE CBOWMCTBA BEIIECTB C
MOJIEKYJISIPHOM CTPYKTYPOM.

. Bemectna B Pa3IMIHBbIX (1)330BBIX cocTossHusIX. Ma3oBwIe PaBHOBCCHA U q)aSOBBIe MNepexXoabl.
11.

®da3oBwie paBHOBecHs. [IpuMenenue npasmwia ga3 [mbOca k nuarpaMmMam COCTOSHUS OJHO U
JIBYX KOMIIOHEHTHBIX CUCTEM.

Crtpoenue u Tunbl TBEpAbIX Tell. Kpucramiueckas CTpyKTypa TBEPBIX Tell.

Mertamisl. [lonynpoBogHuKkH, CBEpXIPOBOIHUKH.

TBepasbie aneKTpoauThl. JKUIKUEe KpUCTAIIIBI.

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

BuyTpeHHsAsa dHeprus U €€ MU3MEHEHHs IPU XMMHUYECKHUX MpeBpalleHusax. Ilepoe Hagaio
tepMoauHamMuKu. CTaHAapTHAsI TeMIoTa 00pa3oBaHMsl BElEeCTB. TemaoThl cropaHusi.
Onrponusa. CraHpgapTHas HHTponus. 3MEHEHMs SHTPONIMM B XUMHUYECKMX pEaKLUAX.
ITonsiTHE O CAMONIPOU3BOJIBHBIX MPOLIECCAX.

XUMHUECKUE CIIEACTBUS 3aKOHOB TEPMOAMHAMHUKHU (YpaBHEHHMs H30TEpMBbl, H300apshl,
H30XO0PHI).

Oneprus ['m06ca u I'enbMronblia 1 HaIIPaBICHHOCTh XMMUYECKUX PEaKIUii.

Xumuueckoe paBHoBecHe. TepMoIMHAMUYECKUI MOX0/1, KHHETHYECKUN MOIXOI.

3aKOH JIeHCTBYIOIMX Macc Ui paBHOBECHBIX MpoleccoB. Pa3nuuHble crioco0bl BRIPAXKEHHS
KOHCTaHTHI PABHOBECHSI.

CMmeleHne XuMHYECKOT0 PaBHOBECHSI.

XuMHYecKasi KHHETHKA: CKOPOCTh XUMUYECKUX PEaKIMM, BIUSHUE pa3InyHbIX (PaKTOPOB Ha
CKOpPOCTb XUMHUYECKUX PEAKLIMA.

ITopsimioK ¥ MOJEKYISIPHOCTD PEaKIIMiA.

Teopuss aKTUBUPOBAHHOIO KOMIUIEKCA. OHEPrusl aKTUBAaLUHU. YpaBHEHHE AppeHuyca.
DHepreTuyeckas JuarpaMma peakiuu.

Karanmuz wu xkaranuzatopbl (kimaccudukanus M MexaHusM jaedctBus). OcobeHHOCTH
KATATUTUYECKUX PEAKLIUN.

Oco0eHHOCTH KHHETUKH T'a30(ha3HbIX, )KUAKO(DA3HBIX M TBEPA0(]A3HBIX peakLnil.
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OCHOBHBIE XapaKTEPUCTHKH JUCHEPCHBIX CUCTEM M HX Kiaccupukamus. TepMoIuHamMHKa
IpolLecca pacTBOPEHUSI.

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

KonnuratuBHble CBOHCTBa pa30aBIEHHBIX PAacCTBOPOB  HEWIEKTPOJIMTOB. IloHMmkeHue
TEMIIEPATypbl 3aMEp3aHUsl M IOBBIILICHUE TEMIIEPATypbl KHUIIEHHS DPAacTBOPOB KaK CIIEJICTBHE
NOHIDKEHNsI JIaBJIeHWs Iiapa pacTtBopuTenss Hax pactBopoM. Ocmoc.  Pome ocmoca wu
OCMOTHYECKOI'O JJABJICHUSL.

Onextponutuueckas — aucconuanus.  CreneHb  JIEKTPOJIMTUYECKOM — AMCCOLMALMM.
N3otonnueckit ko duiment. CuiibHbIC U cIa0ble HIEKTPOJIUTHL.

Oco0eHHOCTH PacTBOPOB CIa0BIX AMEKTPOIUTOB. KOoHCTaHTa Aucconnayy.
[Iporonutnueckas teopust bpencrena u Jloypu.

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

Hucconmanus Boasl. Monnoe mpousoanoe Boabl (pH, pOH). CriocoOb1 onpenenenns pH
pacTBOpPOB.

[Iporonmutnueckre paBHOBeCH. [ UapOIU3 CONEH.

Bydepuble pacTBOpbI: Ki1accupuKanus, MEXaHU3M JAEHCTBHUSL.

[TpousBeneHne pacTBOPUMOCTH MAalOpPacTBOPUMBIX CHJIBHBIX D3JIEKTPOJIMTOB. Y CIOBUSA
00pa30BaHMs U paCTBOPEHUS OCAIKA.

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

CraHpapTHBIE AJIEKTPOJHBIE IOTEHLHAIbl M IEKTPOIBMKYILAS CHJIA TalbBaHUYECKOIO
9JIEMEHTA.

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

Hanpasienue npoTekaHusi OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX ITPOLIECCOB.

DNEKTPOIU3 PACTBOPOB U PACILIABOB.

XUMHYECKas U 2JIEKTPOXUMHUYECKAs] KOPPO3HSL.

3amuTa METaUIOB OT KOppO3uH. MeTobl 3allUThl METaUIOB OT Koppo3uu. VHxeHepHble
cTpaTeruu 0oprObI ¢ KOppO3UeEH.

Komnnekcusie coenunenus. [lonyuenne. Homenknarypa. M3omepus.
KommnekcoobpazoBanue B pactBopax. KoHcTaHTa HECTOMKOCTH M KOHCTaHTa YCTOHYHMBOCTH.
Xumudeckasi CBA3b B KOMIUIEKCHBIX coenunenusix (meroa BC, TKII).

XuMmus p-HeMeTauioB. [IpuMenenne, TOKCUKOIOTHSL.

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

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

O6mas xapakrepuctuka 3aemMeHToB VI-A rpynns! [Ipumenenne, TOKCUKOIOTUSI.

Kucnopon, cepa, cenen u ux coequHenus. [Ipumenenne, TOKCUKOJIOTUS.

OO61as xapakTepucTiKa 3JeMeHTOB V-A rpynibl. [I[ppumeHenne, TOKCUKOIOTUs.

A3o0T ¥ ero coenuHeHus. [ IpuMeHenne, TOKCUKOJIOTHS.

®ochop u ero coenuHeHus. [I[pumeHeHe, TOKCUKOJIOTHS.

O6mas xapakrepuctuka 3iaemMeHToB 1V-A rpynmnsl. [IpumeHeHne, TOKCUKOIOTHSL.

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

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

bop u ero coenunenus. [IpuMeHeHne, TOKCUKOJIOTHS.

Mertasmibl: 0011ast XapaKTepUCTHKA, CIUIABbI, METObI MTOTY4EHHUS.

Xumus S-metauioB. [[pumenenne, TOKCUKOIOTHs.

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

OOmass xapakTepucCTHKa TMEPEeXOAHBIX METAUIOB M X coeAuHeHuid. [lpumeHnenwue,
TOKCUKOJIOTHS.
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Xumus d-snementos |-l rpynn nmepuoamueckoii cucremsl JI.M. Menaeneesa. [Ipumenenue,
TOKCHUKOJIOTHSI.

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

XuMus 1 HaHoTexHonoruu. O01mue 3aJauu HAHOTEXHOJIOTHH.

OO6m1as xapakrepuctuka HaHocucTeM. OCHOBHbBIE MTOHSATHUSA.

Hanomarepuaiibsl 1 MeTo1bl UX MOTy4deHHs. PeakionHas cnocoOHOCTh HAaHOMATEePUasoB.
IlepcniekTUBBI pa3BUTHS HAHOTEXHOJIOTUH.

Tunol dK3aMeHAMOHHLIX 3aa4.
XuMHYecKasi TEPMOAUHAMHUKA

1.

N

&

Pacuer craHmapTHOW SHTANBIMHM PEAKIUH IO CTAHAAPTHBIM DHTAJBIHAM 00pa30oBaHUs
BELICCTB.

Pacuer cTangapTHOM SHTAIBIIUU PEAKLIUN 110 CTAHAAPTHBIM SHTAJIBIINMAM CTOPaHUS BELECTB.
Pacuer ctanpaptHOi sHepruu ['mb0ca peakuuy 1Mo BEIUYMHAM CTAHJAPTHOW SHTAIBIUM U
CTaH/IapTHON SHTPONMHU peaKUU. AHAIN3 SHTPONUIHOIO U SHTAIBIUHHOIO (PaKTOPOB.
PacueT TemnepaTypbl paBHOBEPOSTHOIO IMIPOTEKAHUS IPSIMOTO U 0OPATHOTO MPOLIECCOB.
Pacuer kOHCTaHTBI paBHOBECHS 11O H3MEHEHHIO CTaHIApPTHOM 3Heprun [ mo6ca peakuu.

XuMHu4YecKkass KHHETHKA.

N

Pacuer BpeMEHM M KOHCTAaHTBI CKOPOCTH PEAKUUU IIPU BTOPOM TeMIleparype ¢
UCIIOJIb30BAHUEM DJHEPIMM AKTHBAlMM W KUHETUYECKUX I1apaMeTpoOB MpPHU IEpPBOU
TEeMIIEpaType.

Pacuer sHeprum akTUBaLMK 110 KHHETUYECKUM JAHHBIM IIPU Pa3HbIX TEMIIEpaTypax

PacueT sHepruu akTUBaIMK 10 TEMIIEpaTypHOMY KO3()(DUIIMEHTY CKOPOCTH PEaKLIUU.

PactBopsl. [IpoTosiuTnyeckoe paBHOBecHEe M MPOLECCHI

1.

g w
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Pacuer KoOHLEHTpanuii pacTBOpPOB (MaccoBOil 10JIM, MOJIBHOM JOJH, MOJISIPHOI
KOHIEHTPALUHU, MOJISIPHON KOHIIEHTpAIM1 SKBUBAJIEHTA, MOJISUIBHOCTD ).

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

Pacder pacTBOPOB CHUIIBHBIX 3JIEKTPOJIUTOB.

Pacuer pacTBOpOB ci1aObIX 3JE€KTPOIUTOB.

Pacder pacTBOpOB NpPOTOIMTOB, MOJTYYEHHBIX CMEIIEHUEM PAacTBOPOB OAHOIO M TOTO XK€
BEIIECTBA.

Pacyer pacTBOpOB IPOTOJINTOB, MOJTYYEHHBIX CMELIIEHHNEM PAaCTBOPOB Pa3HbIX BELIECTB.
Pacuer pacTBOpOB ruApONU3NPYIOIIMXCS CONEH.

Pacuet OydepHbIX pacTBOpPOB.

PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX COEIMHEHM. PacueT KOHLIEHTpaluii HOHOB METAJIJIOB
10 3HAYEHUSM KOHCTAHT HECTOMKOCTH KOMIIEKCHBIX HOHOB.

I'eTeporenHblie paBHOBecHs U MPOLECCHI

1.

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

Pacuer KOHLOCHTpAlMK MAJIOPACTBOPUMOIO BCHICCTBA, HaAXOAAMIETOCA B HACBIICHHOM
pacTBOpe U3BECTHOTO 00BEMa.

PacdeT Macchl MaIopacTBOPUMOTO BEIIECTBA, HAXOSIIETOCS B paCTBOPE M3BECTHOTO 00bheMa
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B IIPUCYTCTBUH OJHOUMEHHOT'O HOHA.

Pacuer macchl BemecTBa, HEOOXOAMMOTO ISl BEITIAICHUS OCA KA.

BrisicHeHre BO3MOXHOCTH BbIMA/ICHUS 0CAIKA.

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

Penokc-paBHOBeCHSI 1 PeIOKC-TIPOIECCHI

1. Pacuer 31eKTpoJHOr0 NOTEHIMAJA B YCIOBUAX, OTIMYHBIX OT CTAaHAAPTHOTO.

2. Pacuer craHAapTHOTO 3JEKTPOJHOTO MOTEHIMANa MO U3BeCTHBHIM 3HaueHHsM JJC u
3JIEKTPOJHOIO MOTEHIIMANA APYTOro 3IEKTPOAA.

3. Ompenenenne HarpaBiIeHUs PeIOKC-NIPOLIECca B CTAaHIAPTHOM COCTOSIHUM U COCTOSIHUH,
OTJIMYAIOIIEMCS OT CTaHAAPTHOTO.

4. OmpeneneHue TIyOUHBI MPOTEKAHUS PEIOKC-TIPOLecca IS CTaHAAPTHOTO COCTOSIHHAL.
PacueT KOHCTaHTBI paBHOBECHsI peJlOKC-TIpoLecca.

CBoOJiCTBA DJIEMEHTOB H HMX BaKHEHIIMX COCIUHEHHUI B COOTBETCTBHU C I0JIOKEHHEM
3JIEMEHTOB B IEPHOAMYECKOI cUCTeMe, CJie/lyeT PAacCCMATPUBATH MO CJIeAYI0ILIeMYy MJIAHY:

N

Dnemenmul — memannvl
[TonoxeHue >EMEHTOB B EPUOAMUYECKOI cucTeMe. DIEKTPOHHbIE KOH(UTYpaIli aTOMOB.
Ux ocobennoctu. [TposiBnsieMble CTENICHN OKHCICHUS (TIPUMEPHI), KOOPIUHAIIMOHHBIC YUCIIa
(mpumepsl). U3MeHeHrne aTOMHBIX U MOHHBIX PaJInyCOB, TOTEHIIMATIOB HOHU3AIIH.
N3meHenne MeTainuyecKoi aKTUBHOCTH MPOCTHIX BEIIECTB B MOATPyMIe (IPUMEPHI).
W3meHeHne yCTOWYMBOCTU COEAMHEHWI C BBICIIEH CTENEHbIO OKUCIEHUS B MOJArPYIIIE.
HN3MeHenne  KHCIIOTHO-OCHOBHBIX  CBOMCTB M OKHMCIIMTEIBbHO-BOCCTAHOBHUTEIBHOM
CIIOCOOHOCTH COeIUHEHUN IS

a) 9JICMCHTOB B OJMHAKOBBIX CTCIICHAX OKHCIICHHAA,
6) OZIHOI'O 3JICMCHTA C pa3HbIMU CTCIICHAMU OKUCIICHUA. HpI/IMepH.
4. DKOJIOrds U TOKCUKOJIOTHS 3JICMEHTOB M UX COGIII/IHGHI/IfI.

dnemenmol nememannoi:

[TonoxeHue 37€MEHTOB B MEPUOJMUECKON crcTeMe. DIeKTPOHHbIE KOH(DUTYpalluu aTOMOB.
M3MeHeHne aTOMHBIX M MOHHBIX PaJlyCOB, IOTEHIIUAIOB HOHU3AIIUH, CPOJICTBA K AJIEKTPOHY,
3NIEKTPOOTpHULATENIbHOCTH. [IposiBIsieMble cTeeHN OKUCICHUS (TIPUMEpHI).

CtpoeHue NpocThIX BEIIECTB. 3aKOHOMEPHOCTU B M3MEHEHUU XMUMHUYECKHUX U (PU3NYECKUX
CBOICTB B INOATPYIIIIE.

CtpoeHue coeAMHEHNH C BOAOPOIOM. 3aKOHOMEPHOCTH B XUMHUYECKUX (BOCCTaHOBUTENIbHBIX
U KUCJIOTHBIX (OCHOBHBIX) ¥ (PU3MUECKUX CBOWCTB B MOATPYIIIIE.

W3meHeHne yCTOWYMBOCTH COEIMHEHMM C BBICIIEH CTENEHBbK) OKHCIEHHsS B IOJArPYIIIE.
M3MeHeHne  KHCIIOTHO-OCHOBHBIX ~ CBOMCTB M OKHCIMTEIBHO-BOCCTAHOBHUTEIBHOU
CHOCOOHOCTH COETUHEHHN.

DKOJIOTUS ¥ TOKCUKOJIOTHS 3JIEMEHTOB U UX COEIIMHEHUM.



IMpumep IK3aMeHAIIMOHHOTO OUJIeTA:

®I'bOY BO «KybaHckuii rocy1apcTBEHHbIH YHUBEPCUTET
Kadenpa obmieit, HeopraHnuecko XuMUr 1 HHHOPMAITMOHHO-BBIYUCITUTEIIBHBIX
TEXHOJIOTHH B XUMHH
Hanpasnenue noaroroBku 27.03.01 CrangapTuzanust 1 METPOJIOTHS
Hucuunnuna «Heoprannueckass Xumus»

SK3AMEHALIMOHHBIN BUJIET Ne 1

1. Dueprus ['mb6ca u ['enpmrombiia. Kputepun HanmpaBiIeHHOCTH CaMOIPOU3BOJILHOTO
npoiiecca.
Xumust 3d-snmementoB VI - VI rpynn neproandeckoii CHCTEMBI.

3. Brruucmure pH pactBopa, MOJYyYEeHHOTO CMEIIEHHEM paBHBIX OOBEMOB pPacCTBOPOB
MOJIb)

N

o MOJIb
a30THOM Kucaothl (¢c=0,15 —) u rugpokcuaa varpus (c=0,2
JI

Kpurtepun oueHnBanus pe3yJibTaTOB 00YyYCHUS.

- KPUTEPH OLICHUBaHMS MEPOIIPUATUI TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH
- KPUTEPHUH OLICHUBAHMSI MEPOIPUATUI TEKYILETO KOHTPOJISL YCIIEBAEMOCTH

HaumeHnoBanue,
IToka3zaTemnu yCIEIIHOTO BBITIOJIHECHUS OTYCTa, 3aaHUs
obo3HaueHue
- mabopaTopHas paboTa BBHIIOJIHEHA B TIOJHOM O0BeMe C COOIOEHUEM HEOOXOIUMON
MOCJIEIOBATENILHOCTH JICHCTBUI M PABHMJI TEXHUKH 0€3011aCHOCTH;
1146 - mo JnabopaTopHOil paboTe MPEICTAaBICH OTYET, COJACPXKAIIMA HEOOXOIUMbBIE
abopaTopHas .
pz]1360T§ HAOJIOMCHUST M BBIBOJBI, O(GOPMIICHHBIH B COOTBCTCTBHH C YCTAHOBJICHHBIMH

TpeOOBaHUSIMY,

- IpH 3aluTe JIAa0opaTopHOil pabOTHI MMOKa3aHO CBOOOTHOE BIIaJICHHE MAaTepHaIoM U
JIaHBI TPABWJIbHBIE OTBETHI HE MeHee YyeM Ha 50% 3a1aHHBIX BOIPOCOB

- 33/1a41 JIOJDKHBI OBITH IPaBHJIBHO PEIICHBI, aKKypaTHO O(OPMIICHBI, ¢ TOAPOOHBIM
OIMCAaHNEM XOJIa PEIICHHs] M PACUETHBIX ()OPMYJ B OOIEM BHUJIE C YKa3aHHUEM EIMHHMI
PacuerHble 3anaHus n3MepeHus Bcex BenuuuH. IloHMMaHue cTyIeHTOB M3y4aeMOoro Marepuala, CBI3aHHOTO
¢ pelieHreM 3a/1a4u (Cymma 6asuioB > 50)

- CTYACHT BOCIPOU3BOJAUT OCHOBHBIC NOHATHUA, BBISIBIISICT B3aNUMOCBA3H,
Omnpoc, Tect KiIaccuGUUUPYeT M aHAIM3UPYET, NPUMEHSET Ha NPaKTUKE NMPOWICHHBIN Marepuall.
[TosHbIE OTBETHI HA HE MeHee yeM 50 % BompocoB

Kputepusmu olieHKH Ipe3eHTaluil COMPOBOXKIAIOIIUX Ipe/ICTaBlIeHue pedepaToB U
VMHAVBUAYAJIbHBIX 33JaHUN SIBISIFOTCS CTPYKTypa Ipe3eHTaluu (copMyIupoBaHO IIelib,
uHpOpMallKsi HU3JI0KEHAa MOJHO M YeTKO, WUIIOCTPALUU YCWINBAIOT 3(PQEKT BOCHPUATHS
TEKCTOBOM YacTU MH(pOpPMALMHU, CAETaHbI BBIBOJIBI), OhOpMIICHNE pe3eHTallU (€IMHBINA CTHIIb
oopmienus, (oH couyeTaeTcsi ¢ TEKCTOM M TpaduKoW, Bce MapaMeTpbl mpudTa XOopoIo
1o100paHbl, KIIOUEBBIE CJIOBA B TEKCTE BbIIETEHbI), 3 ekt npezenTanuu (odiiee BeyaTieHue
OT ITPOCMOTPA IIPE3EHTALINN)




- KpUTEpH OLICHUBAHUS MPU IPOBEJICHUH MIPOMEXKYTOUHOM aTTecTaluu

Onenka

KpuTepuu oneHuBaHUs N0 3K3aMeHY

Bricokuii ypoBeHb
«5» (OTINIHO)

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

WCYEpIBIBAIONIE, MOCIE0BATENILHO, YETKO U JIOTHYECKH
CTPOHHO €ro W3JaraeT, yMeeT TECHO YBS3BIBaTb TEOPHUIO C
MPaKTHKOH, CBOOOZHO CIIpaBiIseTCs ¢ 3aJadyaMu, BOIPOCAMH U
JpYTUMH BHIAaMHU INPUMEHEHHs 3HAHWM, HE 3aTPYyIHSETCS C
OTBETOM IIpU BHJOW3MEHEHHHU 3aJlaHUi, UCIIOIb3YET B OTBETE
Marepual ~ pEeKOMEHJIYeMOH  JMTeparypbl,  MPaBHIBHO
000CHOBBIBAET HPUHATOE perieHue, BIIaJeeT
Pa3sHOCTOPOHHUMH HABBIKAMH W TIPHEMAaMH  BBINOJIHECHUS
IPAKTUYECKUX 3aJaHHM.

OmeHka «XOpoUIO» BBICTABIIETCA OO0ydJaromeMycs,
€CITH OH TBEPJIO 3HAET IPOTrPaMMHBIA MaTepHal, FPaMOTHO H 110
CYIIECTBY M3JaraeT €ro, HE [OMyCKas CYIIECTBCHHBIX
HETOYHOCTEH B OTBETaX Ha BOIPOCHI, MPABMIILHO MPUMEHSET
TEOPETHYECKHE TOJIOKEHUsSI IPU PEIICHUH TMPAKTUUECKUX
3aHaHHﬁ, BJIaaccT HCO6XO}II/IMLIMI/I HaBbIKaMHW U IIpUEMaMH UX

Cpemumii ypoBeHB «4» (XOpOIIIOo)

BBINOJIHEHHS.

IToporoBsrii YPOBEHD 3» Orenka «yIOBJIETBOPUTEIHHOY BBICTABJISICTCS

(YOBIETBOPHTENBHO) oOyuaromemycs, eclid OH HMeeT 3HaHHA TOIBKO OCHOBHOTO
MaTepHaia, HoO He yCBOWJI €T0 AeTalleH, 1OIyCKaeT HeTOYHOCTH,
HEIOCTaTOYHO TPaBIIbHBIE (OPMYITHPOBKH, HAPYIICHUS
JIOTHYECKOM MOCJIeIOBATEIEHOCTH B H3TIOKCHAN
MPOTPAMMHOTO MaTepraia, HWCIBITHIBACT 3aTPYOHCHUS MpH
BBINTOJTHEHUH IPAKTHIECKUAX PadoT.

MUHHMATBHBIH YPOBEHb Oy OmeHka  «HEYNOBICTBOPHUTENBEHO»  BBICTABISACTCA

06yqa}0meMyc;1, KOTOpLIﬁ HE 3HAeT 3HAYMTEIHHON dYacTu
MNpOorpaMMHOT0 MaTepuaia, 10yCKacT CyICCTBCHHbBIC OIIHOKHU
B OTBE€TaX Ha BOIIPOCHI, HCYBECPCHHO, C OOJILLINMHU
3aTPpYAHCHHUAMU BBITOJHACT MPAKTUYCCKUC 3a/IaHN.

(HEyIOBIIETBOPHUTEIHHO)

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINIIAaM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIISAETCS JONOJHUATEIIBHOE BPEMS JJIs TOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 370pPOBBS IPELyCMATPUBAECTCS HCIIOIB30BAHUE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOyUYeHHsI 10 JAUCHUILUIUHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

5. Ilepedyennb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Ui

5.1. YueOHasi auTeparypa

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

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



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

2. Xumus. 3aauyHuK : yaeOHOe mocoOue il akaaeMudeckoro oakanaBpuara / FO. A.
Jlebenes [u np.]. — M. : U3natenbctBo FOpaiit, 2018. — 236 ¢. — (Cepus : bakanasp.
Axkanemudeckuii kypc). — ISBN 978-5-9916-5732-7. — Pexxum moctyna :

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

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

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

https://biblio-online.ru/book/C330B6AD-8514-42F9-B5SDA-3C4AE7TD92A55

5. Pocun, . B. Xumusi. YUeOHHK W 3aJa4HUK : JUI TIpUKIagHoro OakanaBpuara / M. B.
Pocwun, JI. JI. Tomuna, C. H. ConoBbeB. — M. : U3natenscTBo FOpaiit, 2018. — 420 c. — (Cepus
: bakanaBp. [Ipuknagnoit kypc). — ISBN 978-5-534-01536-2. - Pexxum nocryna :

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

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

7. Bonbxun, Bnanumup BacunbeBuu. OOmias xumusi. OcHoBHO#M kypce [Tekcr] : yuebHoe
nocoowue i CTyACHTOB By30B / B. B. BonbxuH. - U3, 2-¢, nmepepad. u gomn. - CII06. [u np.] : Jlasb,
2008. - 464 c. - (YueOunuku s By3oB. CrienuanbpHas muteparypa). - bubmuorp.: c. 424-425. -
ISBN 9785811408290

8. Bonbxun, Bnagumup Bacunbenu. OOmias xumust. U30panHsbie riaBsl [ TekcT] : yauebHOe
nocobwue 1 CTyAeHTOB By30B / B. B. BonbxuH. - U31. 2-e, nepepad. u gom. - CII06. [u np.] : Jlanb,
2008. - 378 c. - (YuebHuku 1 By3oB. CrienuanbHast iutepaTtypa). - bubnuorp.: ¢. 335. - ISBN
9785811408313

9. BombxuH, Bragumup BacwnbeBndu. OO0mas xumus. CrnenuanbHbiii kypc [Tekcer] :
ydaeOHoe nocobue s cTyaeHToB By30B / B. B. Bonbxun. - U3a. 2-e, nepepad. u gom. - CIIG. [u
np.] : Jlans, 2008. - 440 c. - (YueOuuku ais By3oB. CnenuanbHas IurepaTtypa). - bubmmorp.: c.
398. - ISBN 9785811408306

10. TIpecc, M.A. OcHoBBI 00mIel XuUMHUM [DIEKTPOHHBIN pecypc] : y4eb. mocodue —
OnextpoH. naH. — Cankr-IlerepOypr : Jlawp, 2012. — 496 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/4035

5.2. Ilepuoanyeckasi JuTepaTypa

1. Venexu XxuMuu - pocCUMCKUI Hay4HBIH JKypHa, MyOJUKYIOUIHI 0030pHbIE CTAThH 10O
aKTyaJbHBIM ITPO0JIEMaM XUMHH U CMEXHBIX HayK.

2. Kypnan oOuiet XUMHUU — OJIMH U3 KPYHMHEHIINX POCCHICKUX HAYYHBIX >KYpHAJOB,
OTpa’KaIOIIMX OCHOBHBIE HAIIPABIICHUS Pa3BUTHUS XUMUH, TyOIUKYIOIIUNA paOOThI, MOCBAIIEHHbIE
aKTyaJIbHBIM OOILIMM BONpPOCAM XHUMHHM W MpoOjIeMaM, BO3HUKAIOIIMM Ha CTHIKE Pa3IMYHBIX
pa3esioB XMMUH, a TaK)Ke Ha TpPAaHUIAX XUMUU M CMEXHBIX C HeH HayK (METaJuIoOpraHuyecKue


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

COCIMHCHUA, J3JICMCHTOOPraHMYECKasd XHMHsS, OPraHUYCCKUEC W HCOPraHUYCCKHE KOMILJICKCHI,
MCXaHOXUMMA, HAHOXUMUA U T. ,Z[.).

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHble Npo(eccHOHATBHBIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHLIe CIIPpaBOYHbIC CHCTEMbI
J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):
DBC «IOPAWT» https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

orwdPE

IIpodeccnonanbHubie 0a3bl JTAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. ScienceDirect www.sciencedirect.com
4. HamumonanpHasi 3JeKTpoHHass OuOmuoTeka (AOCTYNm K DIEKTPOHHON OubIMOTEKe
nuccepranuii Poceuiickoit rocynapcreennoit ouodnuoreku (PI'B) https://rusneb.ru/

Pecypcsbl cBOOOAHOTO J0CTYNA:
1. KubepJlenunka (http://cyberleninka.ru/);
2. HWudopmanmonnas cucrema "EquHoe OKHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
3. Enumnas koiuekuus nupoBbix 00pa3oBarTelibHbIX pecypcos http://school-
collection.edu.ru/ .

CoOcTBeHHBIC JIEKTPOHHBbIC 00pa3oBaTe/ibHbIe H HH(POPMALMOHHBIE PeCypChl
KyoI'Y:
1. ba3a y4eOHBIX IJIaHOB, y4eOHO-METOAMYECKUX KOMILJIEKCOB, TyOIMKAIIMN 1
koHpepenmmii http://mschool.kubsu.ru/
2. bubanorexa nHpOpMaIIMOHHBIX pecypcoB Kadeapbl HH(OPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;
3. DnexrpoHHbIit apxuB qokymeHToB Kyol'Y_http://docspace.kubsu.ru/

6. MeTonnueckne yKasaHusi 1JIs1 00y4ar0IIUXCs 110 0CBOCHHUIO M CUMIIIMHBI (MOLYJIs1)

6.1. Opranusanus ayIuTOpHOi padoThl.

[To xypcy mpeaycMOTpeHO MPOBEACHUE JICKITMOHHBIX U JTA00PaTOPHBIX 3aHITHI.

I'nmaBHOH 3aaueil IEKIIMOHHBIX 3aHATHH SBJISETCS Nlepeiadya B CTPYKTYpUPOBaHHOHN (hopme
CHUCTEMaTHU3UpOBaHHONW HH(oOpManuu Oonbmioro odvema. [locemeHne M KOHCIEKTUPOBAHUE
JEKIMU CTYIEHTaMHU 00s513aTeNIbHO, TaK KaK CHOCOOCTBYET (POPMHPOBAHUIO OOLIMX MOJIXO/I0B U
NPUHITUIIOB YCBOCHUS CO/ICPIKAaHUS JAHHOM MUCIUTUIMHBL, COACHCTBYET aKTUBU3AIMU MBIIIUICHUS
HalleJIMBAeT Ha JaJIbHEHIIYI0 CAaMOCTOSATENbHYIO I03HABATENbHYIO AEATEIbHOCTb.

JlabopaTopHass pabota — ¢opma o0O0ydeHHs, CBsI3aHHAsE C TMPOIECCOM OCO3HAHMS
U3y4yaeMoro MaTepuajia Ha OCHOBE CaMOCTOSITEIbHOM NpeaBapUTeNbHON yUeOHOM 1esTeIbHOCTH
CTYIEHTOB. BpimonmHeHuto mabopaTopHOil paboOThl MpenamecTByeT Oecena, KpaTKHil ompoc
CTYAEHTOB, OOCYXXJE€HUE JHUCKYCCHOHHBIX BONPOCOB M3y4daeMoil Tembl. WX oOcyxneHus B
YCIIOBHSAX KOJUIGKTUBHOW pa0bOTHI 00ecrednBaeT aKTHBHOE YYacTHEe KaKIOro CTy/ACHTA.
JlaGopaTtopHass paGoTa BKJIIOYAaeT U3yuYe€HHE METOAMK TNPOBEIEHUs U IUIAHUPOBAHHE
SKCIEPUMEHTA, OCBOSHHE H3MEPUTEIBHBIX CPEICTB, MPABHII TEXHUKU OE30MTACHOCTH, OBJIAICHHE
HaBBIKAMU JKCIIEPUMEHTAJIBHONH paboThl, 00pabOTKH, OGOpPMIICHHS M aHaIu3a IMOJyYEHHBIX
pe3ynbTaToB. [Ipu npoBenennn 1ab0paTopHbIX padOT cOUETAETCS MHANBUAYAIbHBIN U TPYIIIOBON
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http://school-collection.edu.ru/
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METOJ BBHIOJHEHHUsT padboThl. OTdyeT mo jgabopaTopHOM paboTe MOMKEH COAEpXKaTh: aaTy
BBITIOJTHEHMS pabOThI; HA3BaHUE U 11EJTb PAOOTHI; X0 pPadOThI; 3arOTOBKU TaOIHIL IS 3aIIOTHEHUS
9KCIIEPUMCHTAIILHBIX JaHHBIX; HAOJIOJacMble SIBIICHUSA; YPaBHCHHUS XHMHUYCCKUX pEaKIHUh
MIPEBPAICHHIA, COTIPOBOKIAIOIINX YKCIIEPUMEHT, CXEMBI IIPUOOPOB; pacyeThl, TpadUKU; BHIBOJIBI
(TeopeTnyeckoe 000CHOBAHUE TMOJIYUCHHBIX Pe3yiIbTaToB). JIabopaTOPHBIN KypHAI 3aIOJIHICTCS
B TIpOLIeCCE BBIMONHEHUS paboThl. [lpu 3ammuTe maboparopHoil pabOTHI CTYACHT JOIKCH YMETh
OOBSACHATH 1IEJTH, 33/1a49H, XOJI IIPOBEACHHS PabOThI, €€ Pe3yIbTaThl, C/ICITAHHBIC BBIBOBI,  TAKIKE
OCHOBHBIC M KOHCTPYKTHUBHBIE CIIOCOOHOCTH HCIIOJIb3yeMoro oOopyaoBaHus. OT4eT IOJKEH
MPEIOCTABIIATLCA MPEMOAaBaTeI0 I TPOBEPKH B TEUCHHHM HEJCIH TIOCJIC BBIOJHEHUS
nabopaTopHOM pabOTHI.

6.2 Opranu3anus npoiecca caMocToATeIbHOM padoThI.

BaxxHpIM myTeM OCBOEHHMSI CTyJIEHTAaMH HOBBIX 3HAHUW, YMEHUN U HABBIKOB B OCBOCHUU
JVCIUTUIMHBL SIBIISICTCS TEKYIAsk U TBOpYECKast MPOOIEMHO-OPUECHTUPOBAHHASI CAMOCTOSITEIbHAS
paboTta, KoTopasi UMEeT LIEJIbI0 3aKPEIUICHUE U YIITyOJIeHUE 3HAHUA, TOTYyYeHHBIX Ha ayIUTOPHBIX
3aHATUSAX, MOMCK M TNPHOOpETeHHWE HOBBIX 3HAHWN W yMeHHH. B camocrosTensHOW pabote
3aJ105K€Ha BO3MOKHOCTh CAMOCTOSITENIbHOCTH MBIIIIEHHUS, TBOPYECKOW aKTUBHOCTH CTYJICHTA.

[Ipu opranusanuy BHEay IMTOPHON CaMOCTOSITENILHOM pabOThI MCIIOJIb30BAHBI CIIEYIOIINE
ee (OpMbI: IOJITOTOBKA U HalMcaHUe pedepaToB, TOKIAI0B, TOJO0P U U3yUEHUE JTUTEPATYPHBIX
MCTOYHUKOB, [10100p WUTFOCTPATUBHOIO U ONHKCATEIIBHOIO MaTepuaa Mo OTACIbHBIM pa3jesiaM
Kypca B ceTu «HTepHeT», pelieHue 3aa4, TECTUPOBAHHUE.

Jlnisi BBITMOJIHEHUS] TECTOBBIX 3aJlaHMii, HEOOXOIMMO IOMHHTBH, YTO TIEpe] HadyaioM
BBITIOJTHEHHS] TECTOB CIIElyeT BHUMATEIbHO H3YyYUTh TEOPETUUYECKUI MaTepuanl U OTBETUTH Ha
BOIPOCHI Il YCTHOT'O KOHTPOJISL.

Pemenue 3amauy — oAMH U3 3JIEMEHTOB Ipollecca U3YYeHUH AUCUUILTHHBL. [Ipu perenun
3a/1a4 3aKpeIvIsioTCs U YIIIyOJIst0TCS TEOPETUUECKUE 3HAHUN, IPUOOPETatOTCsl HABBIKU U YMEHUS
INPUMEHSTh OCHOBHBIE 3aKOHBl K PEIICHUI0 KOHKPETHBIX 3a/lady, MPHOOPETAIOTCS HaBBIKU
[10JIb30BAHMS MaTEMAaTUYECKUM allllapaToM U HaBBIKY BbluucieHus. Ilepes pemennem pacueTHbIX
3aJa4 HEOOXOJUMO BHUMATENbHO W3Y4YHTh TEOPETHYECKHH MaTepuan U pa3odpaTh MPUMEPHI
peuieHus 3aaad. B pemeHun 3agad JODKHBI COAEPKAThCS (OPMYJIbI M BCE BBIYUCIIECHUS C
yKazaHueM eIuHHI] u3MepeHus. [Ipu BeIUUCIEHUAX HEoOXoAumo oOpalaTh BHHUMaHWE Ha HMX
TOYHOCTD (MCIIOJIb30BAaHUE HYKHOTO YHCIIa 3HAYAIUX [UQP) U COOTIOACHUE MPABUIT OKPYTJICHHUS.

PabGora Han pedeparom mpenmonaraeT — yriayOJieHHOE H3y4eHHE, aHalIu3 |
CUCTEMATUYECKOE U3JI0KEeHUEe U30paHHON NpoOJieMaTUKH, PAa3HOCTOPOHHIOI OIIEHKY, €€
coJiepKaHue U 3HadeHue. PedepaT nomkeH ObITh HAaMCaH HAa YPOBHE KPUTHUYECKOTO, Hay4yHO-
aHaTU4Yeckoro o63opa. KiroueBble MOHATUS M TEPMHUHBI, OOCYKIaeMble M HCIIOJIb3yEMbIE B
pedepare 10KHBI ObITh TOYHO OTIPEIENIEHbl, 3aKOHBI TOYHO C(OPMYIIHPOBAHBI, BCE PACCYKICHHS
JIOJIKHBI BECTHCh B CTHJIE HAyYHOW JUCKYCCHUU, OBITh OOOCHOBAaHHBIMHU, ONUPAThCs HA (aKThl U
JIOTUYECKH CBSI3AHHO BECTU K OINPEICIICHHBIM UJESM U TMIOTE3aM, pe3yJbTataM U BbiBoAam. B
3aKJIIOYEHUH YMECTHO JlaTh KpaTKOe pe3loMe, WUTOTM U BBIBOJBI MPOJIETaHHONW paboThI,
0XapaKTEepU30BaTh HAIIPABJICHUS U MEPCIIEKTUBBI TATbHEUILINX UCCIIEIOBAHUM.

7. MaTepnaibHO-TeXHHYECKOe o0ecredyeHne 1o JUCIHHILIHHE (MOLY110)

HanmeHoBaHue CriennaIbHBIX OCHAIIEHHOCTD CTIEIHATBHBIX [MepeyeHnb TUIIEH3MOHHOTO
TIOMEIEHU N TIOMEILEHU N MPOTPAMMHOTO 00eCTICUeHUS

Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows;
MPOBEJEHUS 3aHATHI JIeKIIMOHHOro | TexHuueckue cpencrsa oOyuenus: | Microsoft Office

THIIA 9KpaH, MPOEKTOP, KOMIIBIOTEP

VueGHbie ayJAUTOPUH st | MeGenb: yueGHas meGenb Microsoft Windows;
MPOBEICHUSI TPYIIIOBBIX u | Texumueckue cpencta obyqenus: | Microsoft Office
WHJMBHAYAIbHBIX  KOHCYJIBTAIMM, | 9KpaH, IPOEKTOP, KOMIBIOTED




TEKyIEro KOHTpos (ayauTopus
439c¢) u MPOMEKYTOUHON
arrecraimu (aynuropus 425¢, 416¢)

VYuebOHble ayJUTOPHU ULt
MIPOBEACHUS 3aHATUI
naboparopHoro Tuna. Jlaboparopus
HEOpraHWYecKod  xumuum  (ayn.
4390)

Meobernb: yuebHas MeOenb
TexHu4eckue cpeacTBa 00yUEHHS:
MIEpPEHOCHOE MYJIbTUMEIUIHHOE
o0opyoBaHue (HOYTOYK,
TIPOEKTOP)

ObopynoBanue:
CTIEIHATH3UPOBAHHAS
nmabopaTopHass  MeOenb  (CTOMHI,
CTyNbsI, IWKapbl A1 PEaKTHBOB U
000opyOoBaHUs, BBITSKHBIE
mKkadbl), CpeACTBa  MOXKAPHOU
0€301acHOCTH M OKa3aHMs MEepBOU
MEIUIIMHCKOM MIOMOIIIH,
XUMEYKCKast nocyna u
obopynoBanue, BECHI
TEXHOXUMHYECKHUE, IJIEKTPUUECKHE
IUINTKH,  HA0OpBl ~ XUMHYECKOU
MOCYIbl W PEaKTHBOB, BOJSHBIC
OaHw, BaKyyMHBIC HacoChl,
TEPMOMETPBI, MAaTHUTHBIE MEIIAIKH
c MIOI0TPEBOM MM-135H
«Tarnepy», pH-metp «Oxcnept-001-
3.04», cnektpodoromerp B-1100
3KOBbIO, 71a00paTOPHBIN
ucrounuk nutanus [IPOOKUII B5-
71/1M, BECHl  AHAJIMTHYCCKHUE
Adventurer Pro AV114C

VYueOHble ayJJUTOPHU JUISt
KypCOBOTO MPOSKTUPOBAHHUS
(BBIIOTTHEHUS KYPCOBBIX paboT)

Kypcoast paboTa He npeycMOTpeHa y4eOHbIM TUIAaHOM.

HJ’IH CaMOCTOSITeILHOM pa6OTBI o6yqa}01u1/1xc51 MMpEeayCMOTPCHBI IIOMCIICHHA,
YKOMITIJICKTOBAHHBIC CHGHI/IaHI/I?;I/IpOBaHHOﬁ MG6€J’II)I-O, OCHaIlICHHBIC KOMHI)IOTepHOI\/JI TEXHHUKOH C
BO3MOXXHOCTBIO IMOAKIIOYCHHUA K CCTH ((I/IHTepHCT» U obecreueHHueM AO0CTYIIa B DJICKTPOHHYIO

WH()OPMaAITMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCHUTETA.

HaunmeHoBaHue moMeNeHn 11
CaMOCTOSTETFHON pabOTHI
o0yJaroImuxcs

OcHaIlleHHOCTh MOMEIIEHUN I
CaMOCTOSTENIFHON pabOTHI
oOyJaromuxcs

HepequL JIMIECH3UOHHOT O
HpOFpaMNHHHY)O6eCH€qGHHH

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

Meobenb: yuebHas mebOenb
Kommnexr  cnenuannsupoBaHHON
Me0OemH: KOMIIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHHKa C TOJAKIIOYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«MHTepHeT» W JOCTyNOM B
JJIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeIbHYIO cpemy
00pa3oBaTebHOW  OpraHU3allUH,
BeO-KaMephl, KOMMYHUKAIIHOHHOE
obopynoBaHue, oOcCIeYHBarOIIEe
JOCTYI K  CeTH  WHTEpHeT
(mpoBogHOE COE/INHEHUE u
0ecrpoBOTHOE  COEIUHEHUE IO
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

Tlomenienne mIsi caMOCTOSTEILHOM
paboThl 0OydJaronmxcs (ayIuTopus

Meoben: yuebHas mebenb

Microsoft Windows;
Microsoft Office




431C)

Kommnexkt  crnenmanu3upoBaHHON
MeOeJIn: KOMITBIOTEPHBIE CTOJIBI
O6opyznoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOUYCHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHON ceTu
«MHTEpHET» W  JOCTYmOM B
NIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTebHOM  OpraHHU3ALUH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, oOecreynBaromIee
JOCTyl K  CeTH  WHTEpHET
(mpoBoaHOE COEIIMHEHHE u
0ecrpoBOJIHOE  COCJUHEHHE IO
texnosorun Wi-Fi)




