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1 Hean u 3axa4y u3y4eHusi AUCHUIIMHBI (MOLYJI51)

1.1 Ileab 0CBOEHUA TUCHUILIHHBI

®opMUpOBaHNE COBPEMEHHOI'O €CTECTBEHHOHAYYHOI'O MMPOBO33PEHMSI; OBJIAZICHUE
0a30BbIMU 3HAHUSAMU U HaBbIKAMHU B 00JIaCTH HEOPraHWYECKOH XUMUH, TEOPUU XUMUYECKUX
IIPOLIECCOB B COBPEMEHHOMN TEXHUKE, IPOMBIIIJIEHHOCTH M OKpYXaloLlel cpee.

1.2 3agauy JUCHUIIIMHBI

- OCO3HAaHHWE pOJIM XUMHH B Tporecce OOECIeYeHHH KauecTBa M 0€30IacHOCTH
TEXHOJIOTHYECKUX MPOLIECCOB U MMPOU3BOCTB, OXPaHbl OKPYKaIOIIEH Cpebl;
- pa3BUTHE HAYYHOTO MBIIUICHUS U OOIIETEXHUYECKOH SPYIMLNHU, TO3BOJISIOIINX
IPUMEHATh TEOPETUYECKHE 3HAHMS [0 HEOPraHUYeCKOW XHUMHUHU JUIsl OOBSICHEHUS
(U3NKO-XMMHUYECKUX MPOLECCOB B TEXHUKE M MPUPOJIE; MPOLIECCOB, COMPOBOXKIAIOIINX
(dbopMHpOBaHKE, U3MEHEHHUE U Pa3pyLIEHNE TEXHOTEHHBIX U IPUPOJHBIX MaTEPHAJIOB;
1.3 MecTo qucuuiinHbl (MOayJisl) B CTPYKType 00pa3oBaTe1bHOM NPOrpaMMbl
Jucnunmuaa OCHOBBI HEOPTAaHMYECKOWM XMMHU OTHOCHUTCS K 0053aTEIbHON 4YacTh
brnoka 1. Aucuunnunel (Moxynu) yueOnoro muana (b1.0.14) ocnoBHo# npodeccrnonanbHoM
00pa3oBaTeNbHONW MPOrpaMMbl BBICIIEr0 00pa30BaHMsA IO HAIMPABICHHUIO MHOArOTOBKU

20.03.01 TexunocdepHas 6€30MaCHOCTb.

JIJ1st yCHEenTHOTO YCBOSHHSI XUMHUU HEOOXOIMMBI 3HAHHSI 1 YMEHHUSI, TPETyCMOTPEHHBIC paHee
OCBOCHHLIMU JUCHUIIIIMHAMU MATCMATUYCCKOI'O U CCTCCTBCHHO-HAYYHOI'O XapaKTepa ((1)1/131/11(21,
BBICITIAsl MaTEMaTHKa, MporpaMMHOe obecrieueHre u nudposuzaius B chepe TexHochepHOu

0C30IaCHOCTH);

[TonsiTvst U TEPMHUHBI, OCBOCHHBIE MPHU U3YYEHUU KYPCOB MEAMKO-OMOJIOTHYECKUE

OCHOBBI 0€30I1aCHOCTH,

Hoocepa B COBPEMEHHBIX KOHICMIUSAX E€CTECTBO3HAHUS,

WCTIONB3YIOTCA TpU OOCY)KICHHH OCHOBHBIX 3aKOHOB M TCOPHUU XHMHUH M TIOJE3HBI IS
IMOHUMAHUS ¥ OCBOCHUS XMMHUYCCKUX 3HAHUM.

DyH/TaMEHTAIbHBIE XUMHUUYECKHE TOHSATHS M HABBIKH, MOJTYYCHHBIC B PE3yJIbTaTe
n3ydeHus Kypca OCHOBBI HEOPraHMYECKOW XUMUH, SBJISIOTCS HEOTHEMJIEMOW 4YacThIO
COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'0 00pa30BaHUsl ¥ JAIOT BO3MOKHOCTh Ka4e€CTBEHHO, Ha
0ojiee BBHICOKOM ypOBHE HM3y4aTh MOCIEIYIOIINE AUCIUILTUHBI y4eOHOTO TUIaHA: OCHOBBI
(hU3UYECKON XMMHH, OCHOBBI QHAJIMTHYECKOM XWMHH, OCHOBBI OPTaHUYECKOW XUMUH,

ypOo3Kkomorusi, 0€30MacHOCTh
POM3BOICTBEHHAS 0€30MACHOCTh | JIp.

KHU3HCACATCIIbHOCTH,

TOKCHUKOJOTHYCCKas XHUMMUI,

1.4 Ilepeyennb MJIaHMPYeMbIX pPe3yJIbTATOB O0y4YeHHs] MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUS 00Pa30BaTeIbHOM NPOrpaMMblI

JlocTikeHne TUIaHUPYEMbIX PE3YJIbTaTOB OOYUYEHHsI, COOTHECEHHBIX C WHAMKATOpaMHU
JOCTHKEHHS KOMIETEHIUH U 11enbt0 peann3anur OOIT.

OOyuaromuiics, OCBOMBLIMMA JaHHYIO AUCHUIUIMHY, TOJDKEH 00JaJaTh CIETyIOUMMH

KOMIICTCHIIUAMM

KOL[ 1 HAUMCHOBAaHUEC MHAUKATOPpA
JOCTUKCHHUSA KOMIICTCHIIMU

Pe3yﬂLTaTI)I 06yquI/m 0o AUCLUIIIINHE

[IK-1. CrocoGeH HCronp30BaTh 3aKOHBI M METOABI MaTEMAaTHKH, €CTECTBEHHBIX M T'YMaHHWTapHBIX HAyK IpH

pemeHny npodecCHOHATBHBIX 33134

WIIK-1.1. wucnonb3yer 3HaHUS XUMUHA IS
OTIMCaHHUA, aHaIm3a, TEOPETHIECKOTO u
SKCIEPUMEHTAILHOTO MOJISITUPOBAHAS

XUMHWYECKUX CHCTEM, SBICHUH M MPOILECCOB MPH
pemeHny IpodecCHOHATBHBIX 3314

3HaeT OCHOBHBIE 3aKOHBI OOIICH HEOPraHUIEeCKOW XUMHHU U
COBpPEMEHHBIEC TEOPHH CTPOCHUS BEUIECTBA

yMEeT  ONWCHIBaTH  CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPTraHMYECKUX COCINHEHHUH, OOBACHITH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKHUX PEaKIfii, HCIIOIh30BaTh OCHOBHEIE
XAMHWYECKHE 3aKOHBI Ui PEIICHHS CTaHNApTHBIX 3ajad,
AHAITM3UPOBATh PE3YJbTAThl JKCIICPUMEHTa W  JIENIaTh
BBIBOJIBI

BJIaACCT HaBbIKaMH oGpamemm C J'Ia60paTOpHLIM
060py[l0BaHI/IeM 1 XUMHWYCCKUMU PCAKTUBAMU




PesynbTarel 00y4yeHHUs MO TUCHUIUIMHE JOCTUTAIOTCS B paMKaX OCYILECTBICHHUS BCEX
BUJIOB KOHTAKTHOH M CaMOCTOSTENbHON paboThl 0OydYaromuXxcsi B COOTBETCTBUU C
YTBEPKACHHBIM y4EOHBIM TLIAHOM.

NHoukaTtopbl TOCTHXKEHUST KOMIIETCHIUHA CYHUTAIOTCA  CHOPMUPOBAHHBIMU  TIPU
JOCTUKEHUH COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB O0yUEHUSI.

2. CTpyKTypa U coJepkaHue TUCHHUIIINHBI

2.1 Pacnpenesnienne Tpy10EéMKOCTH AUCUHMIIMHBI IO BUAaM padoT

OO6mas Tpya0€MKOCTh JUCIUILIMHBI COCTaBiisieT 4 3adeTHbIX enunwmi (144 gaca), ux
pacmpesienieHre o BUaM padoT MPEICTaBICHO B TaOIUIe

Bunet pador Bcero Dopma o0yueHHS
JacoB ouHas
1
cemMecTp
(dacer)
KoHTakTHasi padoTa, B TOM YucJIe: 72.3 72.3
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATHS JIEKIIMOHHOTO THIIA 34 34
1a00paTOpHBIE 3aHATHUS 34 34
MIPAKTHICCKHE 3aHATHS
CEMHHAPCKHE 3aHATH
HWHas koHTaKTHas padora: 4,3 4,3
KonTpoas camocTtosrensHoi padboTsl (KCP) 4 4
ITpomexxyrounas arrectanus (MKP) 0.3 0.3
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 36 36
Odopmirenue 1abopaTOPHBIX padoOT 8 8
CaMOCTOATEIHbHOE 3YUCHHE TEOPETUIECKOTO MaTepraa 10 10
CaMocCTosTeIbHOE pPelIeHue 3a1a4 8 8
[ToAroTOBKA K TEKyIIeMy KOHTPOIIO 10 10
Kourpois: 35.7 35.7
IloaroToBka K 3K3aMeHy 35.7 357
Oo6masn yac. 144 144
TPYAOEMKOCTh B TOM YK CJie KOHTaKTHasi padoTa 72.3 72.3
3a4. e 4 4




2.2 ConepxaHue IMCUMILTAHBI
Pacripenenenne BuaoB yaeOHOH pabOThI M X TPYAOEMKOCTH T10 pa3esiaM AUCIHUIUIAHBL.
Paznenbl (TeMbl) AMCHUIUIMHEL, M3y4aeMble B 1 cemectpe (ouHast popma oOydeHus)

KomnuectBo yacos
N AynutopHas Breay it
0 HanmMenoBanue pasenos (Tem) opHas
Bcero pabota
pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. Brenenne. [IpenmeT u copepxanre XUMHUH. 4 2 2
) Crpoenne artoma. Ilepwoguueckuii 3aKOH W TIEpUOIUYECKAs 4 ) )
’ cuctema J[.M. MenneneeBa. XuMu4decKas CBsI3b
3. BetecTBo B pa3snugHbIX (ha30BBIX COCTOSHHUSX. 6 6
4 Tepmoxumua.  DNEMEHTHl  XUMHYECKOH  TEPMOIMHAMHUKH. ] ’ 4 )
) XHUMHYECKOE pABHOBECHE.
5 OJeMeHTHl XHMHUYEeCKOH KHHETHKH. KHHeTHKa TeTepoTreHHBIX 3 ’ 4
) nporeccoB. Karanus.
6. PactBopsl. Peakiiuu B BOJHBIX pacTBOpax 24 6 12 6
OKHCIHATENEHO-BOCCTAHOBUTEIEHBIC TIPOIIECCHI.
7. DNEeKTpOXUMHUUYECKHE Ipouecchl B anekrponutax. Kopposus u| 12 4 4 4
3aIUTa OT KOPPO3HUH.
XuMUsT KOMIUIEKCHBIX coenuHeHmid. KomriekcooOpa3oBaHue B
8. pacTBopax. 4 2 2
9. XUMHUSA HEMETAIUIOB U NX COEIMHEHUS. 14 6 4 4
10. |X¥WMHS METAIIOB M X COEOUHEHMUS. 16 6 6 4
11. | Xwum#s 1 HAHOTEXHOJOTHH. [IpUHITUIIBI «3€JICHOI» XUMUH 4 2 2
UTOI'O no pasoenam oucyuniunsl 104 | 34 - 34 36
KonTpons camoctosTensHol paboTsl (KCP) 4
ITpomexyrounas arrectanus (MKP) 0,3
IToAroToBKa K TEKyUIeMy KOHTPOJIIO 35,7
O06mas TPyI0EMKOCTH 110 TUCIAIIIIHE 144

[Tpumeuanue: JI — nexuun, [13 — npaktuueckue 3anstust / cemuHapsl, JIP — mabopaTopHbie
3ansTusi, CPC — camocrosiTensHast paboTa CTyAeHTa

2.3 Conepxanue pa3iesioB (TeM) TMCHUILIHHBI
2.3.1 3ansATHS JIEKIIMOHHOT0 THIIA

HaumenoBanue paznena

dopMa TEKYILIETO

Ilepuonuueckuii 3aKoH 1
nepuouveckas cucreMa
JI.. Menneneena.
Xumuueckas CBs3b.

npupoaa daekTpoHa. IloHATHE O KBaHTOBBIX YHCIAX.
AtoMHBIC OpOWTamu, UX SHEpruu. [lOpsIOK 3amoTHCHHS
JJIGKTPOHAMHM ~ aTOMHBIX  OpOHWTaned.  DHepreTUYecKue
JuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

CrpykTypa TEpHOIMYSCKOW CHCTEMBI M €€ CBiI3b C
3JIEKTPOHHOM CTPYKTYpoil aTomMoB. [lepnoanyHOCTh CBOMCTB
ATOMOB DJIECMEHTOB, DJIEMEHTOB M X COSAMHEHHH (aTOMHBIC U
WOHHBIC DPAaIWyChl, SHEPTHs W HWOHW3AIUH M CPOACTBO K
JJICKTPOHY,  JJIEKTPOOTPHUIATEILHOCTh,  METAJUTMYHOCTb,
HEMETAJNIMYHOCTh, KHCJIOTHO-OCHOBHBIE M OKHMCIIMTEILHO-
BOCCTAHOBHTEJILHBIE CBOMCTBA).

Bo3nukHOBeHHE XUMHUYECKON CBsi3u. OCHOBHBIE MapaMeTphl
XxuMHAYeckoi  c¢Bs3u.  KoBanentHas cBga3b.  CBolicTBa
KOBAJICHTHOM CBsi3U. CBs3M G U 7 THIA. THITBI THOpHIU3AIMH

ATOMHBIX OpOUTAJIEH.

Ne (Temp1) Conepxanue paszeina (TeMbl) KoHTpOIA
1. |BBenenwue. [Ipenmer 1 |OCHOBHBIE TIOHATHS W 3aKOHBI XUMHUHU. OCHOBHBIC KJIACCHI|YCTHBIH KOHTPOJIb.
coJiep KaHue XUMHUU. HEOPraHMYECKUX COCAUHEHMH. 3HaUYCHHEe XUMHUHU B U3YUYECHUU
MPUPOABI U PA3BUTHU TEXHUKH.
2. |Ctpoenue atoma. Pa3BuTne mnpencraBieHul O CTpoeHHH aToMa. BoiHOBas|YCTHBIN KOHTPOID,

TECT




OCHOBHBIC TOHSATHS O METOJC MOJCKYJSPHBIX OpOHTaNen
(MO). Meron MO JIKAO. DHepreruueckue auarpaMmbl
JIByXaTOMHBIX ~TOMOSJICPHBIX MOJICKYJ, OOpa30BaHHBIX
9J€MEHTaMU MEPBOr0 U BTOPOro nepuonoB. MoHHAs CBS3b.
Merannuueckas cBsi3b. CBOICTBA COEIMHEHUH C PA3TUYHBIMU
BHMJIaMH XHMHUYECKUX CBS3EIl.

Tepmoxumus. DIeMEHTHI
XUMHUYECKON
TEPMOJINHAMHUKH.
XuMuyeckoe
paBHOBECHE.

OCHOBHbIE TOHSTHS: CHUCTEMBI, MapaMEeTPbl COCTOSHUS,
TpOoIIeCChl, PYHKIINH COCTOSHHS.

IlepBhlii 3aK0H TEPMOJAMHAMUKHA. BHYTpEHHSIA HEPrUs U ee
W3MEHEHHE TpPH XMMHUYECKHX TPEBpalICHUSAX. TeIora u
pabora. Duranenusa. CTaHmapTHAS DHTAIBIUS O00pa30BaHMUS.
3akon Tecca ™ OHTANBNHMS XWMHYECKHUX  PEaKIUH.
XUMHUECKHE pEeakouu C TO3WIUH  TEPMOIWHAMHUKH.
YCTOMUMBOCT XUMHUECKHX COEAUHEHHHA. TOIumMBO Kak
WCTOYHUK DHEPTUH.

Bropoii 3akoH TepMOAMHAMUKHU. DHTPOMNHUA. 3aBUCUMOCTD
SHTPONUU OT Temreparypbl. CTangapTHas SHTponus. TpeTuii
3aKOH TEpMOIUHAMUKH. OJHeprus [ubOca w dHeprus
T'enbmronsua. Kputepun camMonpous3BOJBHOTO MPOTEKAHUS
MIPOIIECCOB B M30JIMPOBAHHBIX M OTKPBITBIX CHCTEMAX.
O6paTtumMocTh XUMHUYECKUX peaxIui. KoHncranTa
XIMHYECKOTO PaBHOBECHSA, KaK Mepa TIIyOWHBI MPOTCKAHHS
MPOIIECCOB. YPaBHEHHUS WM30TEPMBI HM300aphl, H30XOPHI
XUMHUYECKOW peakiuu. BiusHue mnapaMeTrpoB Ha COCTOSHHE
passoecus. [Ipunuun Jle Illatense — bpayna. Ocobennocti
paBHOBECHS B TE€TEPOT€HHBIX CUCTEMaX

Y CTHBII KOHTPOIIb,
TecT. Pemrenne
pacUeTHBIX 3a7a4

DJEeMEHTBl XUMHYECKON
kuHeTHkH. KuHeTnka
TeTepOTeHHBIX
nporeccos. Kartanus.

CKOpOCTb XMMHUYECKOH peakuuu, ee 3aBUCHUMOCTb OT
OpUPOABI M  KOHLEHTpPAlMM pPEareHTOB, TEMIEPaTyphl.
Iopsinok u MonekynsapHOCTh peakuuu. KoHcTanTta ckopocTtu
U €€ 3aBHCUMOCTh OT TeMIIEpaTypsl. Y paBHEHUE AppeHuyca.
OHeprusi akTuBauuu. MeXaHU3M M KHUHETHKAa pEakLUUi B
TOMOTEHHBIX M TETEPOTEHHBIX CHCTEMaX. | OMOTECHHBIN H
TeTEPOTCHHBIN KaTalu3. AyTOKaTalIn3.

Y CTHBII KOHTPOIIb,
TecT. Pemenue
pacueTHbIX 33434

PactBopsl. Peakiu B
BOIHBIX pacTBOpax

OCHOBHBIE XapaKTEPUCTUKHA IUCIEPCHBIX CHCTEM M HX
Kimaccuukanus. VICTUHHBIE pacTBOpBL. TepMOIUHAMHKA
mporiecca PacTBOpEHHS. T'uapatsr, COITBBATHI,
KpUCTAJUIOTUAPATHl. PacTBOPUMOCTh Ta30B, IKHUIKOCTEH,
TBEPJIBIX BEIIECTB B Boje. HackimeHHbIe, HEHACHIIICHHBIC U
MEPECHIIICHHBIE PacTBOPHI. CriocoOsr BBIPaKCHUS
KOHIICHTpalii  pacTBopoB. KoJUIMTaTUBHBIE  CBOWCTBA
pacTBOpoB  HeanekTposuToB.  Ocmoc.  OcMmoTHueckoe
naByicHue. JlaBlieHHE HACHIIICHHOTO Tapa PacTBOPHUTENS HAJ
pactBopoM. [ToBbIIIICHHE TEMITEPATYPHI KUTICHUS PACTBOPOB U
MOHIKCHNE  TEeMIepaTypsl  3aMep3aHds  PacTBOPOB.
DIEKTPOTUTHIECKAS JIUCCOIMALINS. M3otonnueckuit
koappurnenT. CunbHbIE W ciabbie JIeKTPOIUThl. CTeneHb
3IEKTPOIUTHIECKON aucconmanni. CBS3p W30TOHHYECKOTO
Kod(QuIMeHTa €O CTeNeHblo aucconmanud. KoHcraHTa
nucconnanuuy. 3akoH pasoasiienus OctBanbaa. OcobeHHOCTH
PACTBOPOB CHJIBHBIX 3JICKTPOJIUTOB. AKTUBHOCTH HOHOB.
HonHnas cuna pactBopos. [IpoTonmTiyeckas TCOPHUs KUCIOT U
OCHOBaHUH Bpencrena u Jloypu. Koncranra
MPOTOJIUTHYCCKOTO PABHOBECHS KaK XapaKTEPUCTUKA CHIIBI
KUCJIOTBI ¥ OcHOBaHus. Jluccommanms Boael. MouHOe
npoussenenue Boabl (pH u pOH). CriocoOsr onpenenenust pH
pactBopoB. O011as, akTHBHAS U MOTEHIINAIbHAS KUCIOTHOCTD
pacTBOpoB. Peakmus HeliTpanuszanund. bydepHbie pacTBOpPHI.
Knaccudpukanusa. Mexannsm neiictBus. bydepHas eMKoCTb.
T'uaponus coneit. dakTopbl, BIMSIONIME HA TPOLECC
rugponuza. Koucranta rumponm3a u  pH  pactBOpoOB
TUAPONU3YIOIKUXCA coseil. ['ereporeHHble paBHOBECHS B
pacTBopax. Koncranra PaCTBOPHMOCTH. YcnoBust
00pa30BaHusI ¥ PACTBOPCHUS OCAJKOB.

YcTHBIN KOHTPOJIb,
TecT. Pemienue
PacUYeTHBIX 3a/1a4




OKHCINTENLHO-
BOCCTaHOBHUTEJIbLHEIC
MIPOLIECCHI.
DNEKTPOXUMHUUECKHE
MIPOLIECCHI B
SJIEKTPOJIUTAX.
Koppo3sus u 3ammra ot
KOPPO3HH.

OKHCIHMTENEHO-BOCCTAHOBHUTEIILHBIE MPOLIECCHl. Baxkueimue
OKHCJINTEIH U BOCCTAaHOBUTENH. VI3MEHEHHE OKHMCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIX XapaKTEPUCTHK 3JIEMEHTOB B IEpHO/aX
u rpynmax nepuoxmdeckoil cucremsl .M. Menneneesa.
Cocrasnenue ypaBHEHHI OKHCJINTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiuid (METOJ HOHHO-3JICKTPOHHOTO
OayaHca).

ONEeKTPOXUMHUICCKHE TIPOIIECCHI. [orenmmans
METAJUIMYECKUX W Ta30BBIX dJekTponoB. CraHmapTHBIE
SJEKTPOAHBIE TIOTCHOWANBI ¥ JIEKTPOABMKYIIAs CHIIa
TaJIbBAHMYECKOTO JJIeMeHTa. [lOTeHIMaNbl OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX  (PEIOKC) DIEKTPOJOB. YpaBHEHHE
Hepucra. Psix cranmapTHBIX 3JEKTPOAHBIX IOTECHIMAJIOB.
Hanpagnenue MPOTEKaHUs OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX IPOLECCOB. JJIEKTPOJIM3 PACILUIABOB U
BOJHBIX pacTBOpOB. [IpuMeHeHune aneKkTpoau3a. XMMUIECKUe
WUCTOYHMKU TOKa. AJIbTEPHATHBHBIC MCTOYHUKH SHEPTHH.
XuMpdeckass M JJICKTPOXMMHUYECKas KOpposus. 3ariuTa
METAJUIOB OT KOPPO3HH.

Y CTHBII KOHTPOIIb,
TeCT.

XuMHsT ~ KOMIUIEKCHBIX
COeIMHEHUH.
KommnexcoobpazoBanme
B pacTBOpax.

KomniekcHple coennHeHns W uxX mnoinydeHne. CTpoeHue u
CBOWCTBA KOMIUIEKCHBIX coenauHeHuil. Homenkmnatypa,
U30MEpHs KOMIUTEKCHBIX COCTMHCHUH.
KommnexcoobpazoBanme B pacTBopax. Koncranra
HECTOMKOCTH U KOHCTAHTa YCTOMUYMBOCTH. X UMHUUECKas CBI3b
B KOMIUICKCHBIX coeauHeHusix (meron BC, Tteopus
KPUCTAJUTMYECKOTO  MMOoJisA).  Peaknmmum ¢ ydyacTHeM
KOMIUICKCHBIX ~COCTUHCHUH (OOMEHHBIC, OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHbIE).

Y CTHBIN KOHTPOJIB.

XUMHUS HEMETAJUIOB U UX
COEIUHECHUH.

PacnpoctpaneHHOCTH XUMHYECKIX JJIEMEHTOB.
Knaccudukarus XUMHYCCKHIX 9JIEMEHTOB. OOmmas
XapaKTEPUCTHKA HEMETAJUIOB. BOIOpOa M €ro coeauHEHWUs.
Boma kak mnpupoaHoe BemlecTBO. AHOMalbHBIE CBOWCTBA
BOJBL. 3arps3HuTeNH BoAbl. JKecTkocTh Boabl. OCHOBHBIE
BUZBI JKECTKOCTH. METOIBI OIpeNeieH s KECTKOCTH BOJBI.
Crioco0b1 ymsraenns Boabl. bop. @usndeckne 1 XUMUYECKHE
ceoiictBa. CoeawHeHHs ¢ BoxopoioM. Kwuciopoanbie
coenrHeHUs Oopa.

Heoprannueckast xumust p-anementoB [V-A rpymmsl. O0mas
XapaKTEPUCTHKA. AJUIOTPONHBIC (opMbI yriiepoaa. OKCHIBI,
KapOOHAaThI, KapOuasl. Pecypchl M KpyroBopoT yriepoja B
npupoze. DKOJOTHYECKUE ACHEeKThl XMMHUHU yriepona. bop,
yIJIepOJ - MHCTPYMEHTAIbHBIC U aOpa3WBHBIC MaTCpPHUAIIBL.
CoenuHeHUSA KpPEeMHUS " TepMaHHUs. Xumust
MOYNPOBOTHUKOB. CHIMKATHI W AIOMOCHIIMKATHI: OO0IIas
XapaKTepUCTHKA, CTEKJIO, CHTAJUIbI, LIEMEHTHI, KEepaMmHKa.
CrpoutensHBIE MaTepHaIBL.

A3or, pochop u ux coenuHeHH. Pecypc u KpyroBopor a3oTa,
dbochopa B npupone. Kucnopon, cepa, ceneH, TeLTyp U HX
coenuHenus. Pecypc u KpyroBopoT KHCIIOPOZa B HPHUPOJE.
DKOJIOTUYECKHE AaCIEeKThl XUMHH Kuciopona. CoenuHEeHUs
Cephl KaK BAXXHCWIHMIA 3arps3HUTENb OKPYKAIOIICH CpeIbl.
KpyroBopoT 1 3KOIOrHYECKHE ACTIEKThI XMMHU CEPHI.
lanorensl. Coenunenuss ¢ BomoponoM. Kucnoponusie
COCIMHEHHUSL.

YCTHBIN KOHTPOJIB.

Pedeparsi,
JIOKJIa]Ibl,
Ipe3eHTaln

XHMHUS METAJJI0B U UX
COEIMHEHU.

Mertamnbl:  o0Iias XapaKTePUCTHKA, CIUIABBI, METOJBI
nosrydeHus. KOHCTpYKITMOHHEBIE MaTepualbl. PacmosiokeHne
S-METAJUIOB B TIEpUOIWYEecKor Tabmuie. Dusmueckne u
XHMHYECKHE CBOMCTBA S-METAUIOB W WX COCAUHCHMH.
IIpumenenue s-MeTaIOB M UX cOequHEHUH. Puznueckue u
XUMHUYECKHE CBOMCTBA p-METAUIOB M HMX COCIUHEHUM.
IIpumenenue p-MeTaJIOB U UX coeAuHEeHUH. Pacmnonoxenne
d-meramioB B mepuoguueckoi  tabmume. OCHOBHBIC
(usnueckue cBoricTBa d-MeTa/UIOB. XUMUUECKUE CBO¥iCcTBa d-

VY CTHBIN KOHTPOIIb.
Pedeparsr,
JIOKTIa]Ibl,
Ipe3eHTaN




MCTaJIJIOB U HUX COCHHHCHHﬁ. HpI/IMGHeHI/IC d-meTamnoB U uX

COEJMHEHUII.
Tokcukomnorust MerajuloB.  PaIvoakTHBHBIE — JIEMEHTEHI.
PannoakTiBHOE 3arpsi3HEHHE OKPY)KaIOIIEH Cpeapl.

10. |Xumus OOmme 3amaun  HaHorexHoioruit. Poms  xummm  B|Pedepartsi,
HaHOTEXHOJIOTHH. HaHOTeXHOJOTUsAX.  HaHosnmekTponuka.  HaHomexaHuKa.|qoKmampl,
[puHuuns! «3enenoit» |HaHomarepuansl M METOABI WX MOJy4eHHs. PeakiyoHHas|mpe3eHTannuu
XAMHH. CHOCOOHOCTH HaHOMATEPHAJIOB. Hanoxmmugeckue

texHosioruu. [lepcnextuBsl pa3Butus. [I[puHIHNBI «3eTEHO»
XUMHH. XHAMHUKO-9KOJIOTHUECKHE  aCIeKThl WH)KEHEPHOU
JIeSITETIPHOCTH.
2.3.2 3aHATHS CEMMHAPCKOI0 TUNA (CEMUHAPCKUE 3AHATHS)
CemuHapckue 3aHATHS HE IPEIyCMOTPEHBI YUEOHBIM TIIAHOM
2.3.3 3ansaTus 1adopaTopHOro Tuna (J1adoparopHbie padoThl)
No HaumenoBanue paznena Tematuxa pabor ®dopma Tekyero
(Tembr) KOHTpPOJA
1. |Tepmoxumus. DnemenTsl | Texanka Oe3omacHoctn. OCHOBHBIE TpaBWjia W mnpuembl{3ammura JIP
XUMHUYECKON paboTel B XuMH4eckod maboparopum. Omnpenenenne|OTUeT M0
TePMOANHAMHUKH. TEIUIOBBIX  A(PPEKTOB XWMHUYECKHX pPEaKnuil (TeIUIOTHI|pacueTHBIM
HEHTpaTN3aIlnm). 3ama4aM
2. |DnemeHTsl xuMU4eckol |CKOPOCTh XUMHYECKHX pPEaKIi. XuMUdeckoe paBHoBecwue.|3ammra JIP
KUHeTUKU. KuHetnka Karanus. Otuer o
TeTePOTeHHBIX pacYeTHBIM
npoueccoB. Karanms. 3ama4am
Xumuueckoe
paBHOBECHE
3. |PactBopsl. Peakniuu B |PactBOpsl. IlpurotoBneHue pacTBOpoB M ompexeneHue ux|3ammura JIP
BOJIHBIX pacTBOpax. KOHLEHTPALMX TUTPOBAHUEM. Ortuer o
pacyeTHBIM
3aa4amM
Kucnorno-ocHoBHbBIE paBHOBecHsT B BOJHBIX pactBopax|3amura JIP
coedi. T'mapomms3 coneir. Ompenenenne pH. CroiicTBa
Oy(hepHBIX pacTBOPOB.
4. |OKUCIATENBHO- OKHCITUTENIEHO-BOCCTAHOBUTENbHBIC peakinu. DieKTpoaHbie(3amura JIP
BOCCTAHOBHTEIJIbHBIC MOTEHIWAJIBl  METAUIoB. [ aJbBaHWYECKHE  DIIEMEHTEHI.
TIPOIIECCHI. DNEKTPOIH3.
DNEKTPOXUMHUYIECKHE
TIPOIIECCHI B
AIEKTPONIUTAX.
Koppo3sus u 3amura ot
KOPPO3HH.
5. |Xumus HemeTaisioB U ux | Xumus sanemeHToB [V-A, V-A, VI-A, VII A rpynm. 3amqura JIP.
coe/iuHeHU OnpenenieHHe  PacTBOPEHHOrO B BOAE  KHMCJOpona.|33lIMTa peeparon
KucnorHocts BozpbI.
KauecTBeHHOE ompejeneHne KaTUOHOB TSDKEIBIX METaJIOB.
JKecTkocTh BoJibL, €€ ONpeielieHHE U yCTpaHEHHE.
6. |[Xumus metamnoB u ux  (Xumus snementoB VI-B, VII-B, VIII-B rpynm. 3amura JIP.
COEIUHEHUIT 3amuTa pedeparTon

3amura nabopatopHoit padotsl (JIP), konTpoasHas padota (KP).

2.3.4 IlpumepHasi TeMaTHKAa KypPCOBbIX padoT
Kypcosast pabota He npeycMOTpeHa y4eOHbBIM IIJIaHOM.

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 00ecTiedYeHUs 1JIsl CAMOCTOSITEIbHOM padoThI
o0yuyaruuxcst Mo JUCHHUIJINHE
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Ne Bun CPC BBITTOJTHEHHIO CAMOCTOSITENILHOM paboThI

1. O6mas xumus. Teopus u 3amaun: YueObHoe mocodue / ITox. pen. H.B.
Koposuna u H.B. Kynemosa.

2. Pocun W.B. Xwumus. VYueOHMK © 3aJauyHUK: s MPUKIATHOTO
Oakanaspuara / W.B. Pocun, JI.JI. Tommna, C.H. ConoBeeB. — M. :
WznarensctBo HOpaiit, 2018. — 420 c¢. — (Cepus: bakanasp. I[TpuxiagHoi
Kypc)

MeTtoandeckne  peKOMEHIAIMM K  OpTraHW3all  ayJUTOPHOW U
BHEAYAUTOPHON (CaMOCTOSTENLHOW) padOThl CTYISHTOB: METOIUYECKUE
ykazanwust / coct.T.I1. Cropoxkenko, T.b. [Tounnok, A.B. becnanos, H.B. Jlo3za
— Kpacnonap: Ky6anckuti roc. yH-1, 2018. 89¢

2 PacuerHsie 3amanus MeTtoandeckue yKa3aHus 0 PEIICHUIO PacYeTHHIX 3a1ad

OO6mas xumus. Teopus u 3amaun: YueOHoe mocodue / Ilox. pex. H.B.
Koposuna u H.B. Kynemosa, O.H. Tlonwapykx, B.K. Kawmbimanosa,
n3natenbetBo: «Jlauby. 'ox: 2017. M3ganue 2-e uzn., crep. 492 c.

3 Joxknanel, npe3eHTanud  |MeTomuveckue  PEKOMCHIANMUM K  OpraHW3allid  ayIUTOPHOW U
BHEAYJUTOPHOW (CaMOCTOSTENBHON) pabOThl CTYICHTOB: METOIUYCCKUE
ykazanust / coct.T.I1. Cropoxenko, T.b. [TounHok, A.B. becnanos, H.B. Jloza
— Kpacnonap: Ky6anckuti roc. yH-1, 2018. 89¢

IMoaroToBka K TeKymemy
KOHTPOJIIO (CaMOCTOSTEIIEHOE
U3YYCHHUE TCOPETUICCKOTO
1 Marepuana, oJIroTOBKa K
1ab0opaTOpHBIM paboTaM,
TecTaM, HallUCAHUE

pedepaToB)

Y4eOHO-MeTOInYeCKHe MaTepHallbl ISl CaMOCTOSITEIBbHONM pabOoThl OOydalOMIMUXCS M3
YHCIIa MHBAJIMJIOB 1 JIUI] C OTPAaHWYEHHBIMH BO3MOYKHOCTAMHU 370poBbst (OB3) mpeocTaBisioTes
B (hopMax, aJaTUPOBAHHBIX K OTPAHMYCHUSAM UX 3/J0POBbS U BOCHPUATHUS MH(DOPMAIIH:

Jnst I ¢ HapyIIeHUSIMH 3pSHUS:

— B Ie4aTHOM (hopMe yBEIMUYEHHBIM HIPU(TOM,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA,

— B opme ayauocaiina,

— B ITeyaTHOM opMe Ha s3bike bpaiins.

Jnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUnst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATENIFHOTO amniapara:

— B re4atHoi dopme,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETHU3HUPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaroIuxcs.

3. OOpa3oBaTe/ibHbIEe TE€XHOJIOTHH, NPUMeHsieMble NMPH OCBOECHHUM IMCUMIJIMHBI
(MmomxyJis)

B cootBerctBuu ¢ TpeboBanusmMu PI'OC BO 1o HampaBli€HHIO TMOATOTOBKH
TexHochepHas 0€30MaCHOCTh peaau3anusl KOMIIETEHTHOCTHOTO TOJX0Ja MpeaycMaTpUBacT
IIMPOKOE HUCIOJIb30BaHNE B YI€OHOM MPOLIECCE AKTUBHBIX U UHTEPAKTUBHBIX (DOPM TIPOBEICHHUS
3aHsaTud. IHTEpakTHBHOE 00YYeHHE — MYTh K YIIPABICHUIO CUCTEMBI CAMOCTOSTEIbHONW PabOThI
CTYIEHTOB. TeXHOIOTHUS MHTEPAKTUBHOTO OOyUYEHUS 3aKII0YAeTCS B TOM, YTO Ha MPOTSHKCHUH
BCETO Y4EOHOTO BPEMEHHU MPOUCXOJUT OOMEH MHEHUSMH, BBICITYIIUBAIOTCS M OOCYKIAIOTCS
pa3HbIe TOYKH 3PEHHSI CTYJAECHTOB. IHTepaKTUBHBIE METO/IBI — ATO CIIOCOOBI IIEJICHATIPABICHHOTO
YCUJICHHOTO B3aWMOJICHCTBUS TPENOJABATeIM W CTYJASHTOB IO CO3JaHUI0 ONTHMAIbHBIX
YCIIOBUH TIporiecca 00y4IeHHUs.

Opranm3anys M3y4eHHs MaTepHaia Kypca OCYIIECTBISETCS Ha OCHOBE CHCTEMHO-
NEeSTeIbHOCTHOTO TMOAXO0/a W PEKOMEHJAIMK TOATAmHOTO (OPMHUPOBAHUS YMCTBEHHBIX
nevictBuid. [Ipy OCBOGHMM MMCHMIUIMHBI WCIIONB3YIOTCA KaK TPAJAWIMOHHBIE, TaK W HOBBIC
MeJarornyecKkue TeXHOJIOoruu. JIeKIuu u J1abopaTopHbIe 3aHATHS SBISIOTCS TPATUITMOHHBIMU



nmpu OOy4YeHHWH B BY3aX M CIOCOOCTBYIOT (POPMHUPOBAHUIO y CTYJICHTOB 0a30BBIX 3HAHUH,
OCHOBHBIX MBICIHMTEIBHBIX OIEpaluii, Pa3BUTHIO JOTHKH. JIEKIMM HOCAT MOTHBAIIMOHHO-
NO3HaBaTEeNbHbIM XapakTep. JlabopaTopHble 3aHATHUS SABISIOTCS CAMOCTOSITEIbHBIMU U UMEIOT
poOJIEMHO-TIONCKOBBII XapakTep. JlaboparopHyto paboTy, BHIIOIHIEMYIO CTYACHTOM, MOXKHO
cuuTaTh NPOOJEMHOM CHUTyaluMed W ee pelleHHE IO03BOJSIET PeaTn30BaTh TBOPUYECKYIO
JeSTeIbHOCTh, Pa3BUTh KOMMYHUKAaTHBHYIO CHOCOOHOCTH Ka)/IOTO CTyIEHTa, HAYyYUThb €ro
apryMEHTHPOBAHHO BBIPAXKaThb CBOM MBICIM B TNPHUCYTCTBUU JIPYTHMX, Pa3BUBATh HAaBBIKU
SKCHEPUMEHTAIbHOH paboThl. B  KauecTBe CIOBECHO-HAIISIIHOTO MeToAa OOydeHus
UCHOJb3YeTCs] J€MOHCTPAILIMOHHBI XUMHUYECKUM HSKCHEPUMEHT, KOTOPBIH MPOBOAUTCA MPU
NpOBECHUU  Ja0OpaTOpHBIX 3aHATUH. JIeMOHCTPAlMOHHBIM  AKCIEPUMEHT  I103BOJISIET
IPEernoiaBaTesto chopMUPOBATh HHTEPEC K IPEAMETY Y CTYJEHTOB, 00y4aeT MprueMaM TEXHUKHU
71a00paTOPHOTO IKCIIEpUMEHTA. J[eMOHCTPALIMOHHBIH 3KCIIEPUMEHT - HICTOYHUK MPHOOPETaeMbIX
CTY/IEHTOM 3HAHUI, HABBIKOB, YMEHHI; CPEACTBO MPOBEPKU UCTUHHOCTH BBIIBUTAEMBIX THIIOTE3,
peleHust yueOHbIX U UCCIIeJOBATEIbCKUX MPOOIIEM.

Jnst moBeimennst 3¢G(HEKTUBHOCTH YYEOHOTO MPOIECCa HCIONB3YIOTCS CIEIYIONINe
o0pa3zoBaTeNnbHbIE TEXHOJOTHH: MH(OPMAIIOHHO-PA3BUBAIOLINE TEXHOJIOTUH, HAIpaBJICHHBIE
Ha (OpMHUpPOBAHME CHUCTEMbl 3HAHWM, 3allOMMHAaHUE M CBOOOJHOE ONEPHUPOBAHHUE HMHU.
Hcnonb3yercss MeTol NpoOJIEeMHOTO H3JIOKEHHS MaTepualia, CaMOCTOSTEIbHOE H3Y4YeHUE
JUTEpaTyphl, MPUMEHEHHE HOBBIX HMH(OPMAIMOHHBIX TEXHOJIOTUH M1 CaMOCTOSITEIbHOIO
MOTIOJIHEHUSI 3HAHWW BKIIOYAsl MCIIOJIb30BAaHHE TEXHUYECKHX U DIIEKTPOHHBIX CPENCTB
nHpOpMaLUY; eSTEIbHOCTHBIE PAKTUKO-OPUEHTHUPOBAHHBIE TEXHOJIOTUH, HANPaBJICHHbIE Ha
¢dbopmupoBaHHE CHUCTEMBI TNPO(YECCHOHAIBHBIX  MPAKTUYECKUX YMEHUH IpPH NPOBEACHUHU
HKCIEPUMEHTAIbHBIX HCCIIEJOBAHUH, 00ECIIEUNBAIOIMX BO3MOXKHOCTh KAUECTBEHHO BBINOJIHATh
poeCCHOHATIBHYIO NI TEILHOCTD; Pa3BUBAIOIINE ITPOOIEMHO-OPHEHTUPOBAHHbIE TEXHOIOTHH,
HampaBlIeHHblE Ha (OPMUPOBAHME U DPA3BUTHE NPOOIEMHOrO MBILIUICHUS, MBICIUTEIbHON
aKTUBHOCTH, CIIOCOOHOCTH BHJETh M (OPMYJIMPOBATH MPOOJIEMBI, BBIOMpATh CIOCOOBI U
CpeAcTBa s MX PpEIICHUs; TEXHOJOIMU JIMYHOCTHO-OPUEHTHPOBAHHOIO  OOyuYeHHUs,
MO3BOJISIONINE CO3/IaBaTh MHIUBUAYaIbHbIE 00pa30BaTeIbHBIC TEXHOIOTUH, 00SCIIEYHBAIOIINE
yUeT pa3IMYHbIX CIIOCOOHOCTENW 00YyJaroluX, CO3JaHNe HEOOXOJUMBIX YCIOBUI Ul pa3BUTHUS
UX WHAUBUIYAIbHBIX 0COOCHHOCTEH.

JUis MHBAJIMAOB W JIMI[ C OrPaHMYCHHBIMM BO3MOKHOCTSIMH 37I0POBbS MOTYT OBITH
UCIIOJIb30BAHBI o0pa3zoBaTenbHbIC TEXHOJIOTUH, TIO3BOJISIOINE HOJTHOCTBIO
WHAMBUYaIN3UPOBATh COJEPXKAHUE, METOJbl M TEeMIbl Y4eOHOW JesITeIbHOCTH, BHOCHUTH
BOBpEMSI HEOOXOAMMBbIE KOPPEKTUBBI KaK B JIEATEIBHOCTh CTYACHTa-WHBAIMIA, TaK M B
JESTeNbHOCTb MTPENoiaBaTels.

4. OueHoyHble cpeACTBAa IS TeKYLIero KOHTPOJS  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTaAllun

B coorBerctBuu ¢ [lonokeHHeM O MPOBEAECHUM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MPOMEXKYTOUYHOU aTrTectanuu odOydarouuxcss KyOol'Y m ero ¢uimanoB, TEKymuil KOHTPOJb
YCIIEBaEMOCTH CTYACHTOB IPOBOJUTCS B IIETISIX COBEPIICHCTBOBAHUS U HENPEPHIBHOT'O KOHTPOJIS
KayecTBa 00pa30BaTEIbHOTO Ipoliecca, IPOBEPKE YCBOESHUS yUeOHOr0 MaTepHaia, akTHBU3alluu
CaMOCTOSITENTbHON pabOThI CTYA€HTOB. TeKyIuii KOHTPOJIb 3HAHUHM CTYJIEHTOB OCYIIECTBISACTCS
IIOCTOSIHHO B TE€YEHUHU y4eOHOro rojga. Buibl Tekyliero KOHTpOJSA: YCTHBIA (IIMChbMEHHBIN)
ONpOC Ha JEKIMX, 3alluTa JabopaTOpHBIX paldoT, MOATOTOBKA JOKJIAI0B M pedeparos,
IIPOBEPKA BBIOJHEHUS MMCbMEHHBIX IOMALIHUX 3aJJaHU (PacUETHBIX 3aJJaHUi ), TECTUPOBaHMUE,
MpOBEpKa 3HAHUI MO pe3yIbTaTaM CaMOCTOSTEIbHON paboThl CTYIEHTOB, OI[EHKA aKTHBHOCTHU
CTY/IEHTA Ha 3aHATHH.

OCHOBHBIM BUJIOM TEKYILIETO KOHTPOJI 3HAHUH CTYACHTOB OYHOH (OpMBI OOyUCHHS
ABJISICTCS BHYTPHUCEMECTPOBAsl aTTeCTallds, KOTOpas IpPOBOJIUTCS OIMH pa3 B CEMECTp B
00s13aTeTbHOM TIOPSIIKE HAa BCEX Kypcax B COOTBETCTBUU C TrpadukoM y4eOHOTO mporiecca



JAHHOTO CEeMECTpa W 3aBeplIacTCcs HE IMO3JHEE YeM 3a MECsI] JI0 Hadajla MPOMEXYTOYHOMH
aTTeCTallMU.
[TpomexxyTouHast aTTecTarys IPOBOIUTCS 110 TAHHOW JUCITUTIIMHE B BUJIC DK3aMEHa.

OrneHOUHBIE CpEICTBA MPEAHA3HAYCHBI JII KOHTPOJISI U OIEHKHM O00pa30BaTeIbHBIX

JTOCTIDKEHHH  00yJaroniuxcs,

Heop2aHu4ecKol Xumuu.
O1eHOYHBIE CPEICTBA BKIIFOYAET KOHTPOJIbHBIE MAaTEPUANBI ISl TIPOBEICHHS TEKYIIETO
KOHTpPOJIA B (bopMe KOHTPOJIBHBIX BOIIPOCOB K pasaciiaM JUCHUILINHBI, paCYCTHBIX 3a1ady,
TECTOB, TeM peepaToB U MPOMEKYTOUYHON aTTEeCTalluu B (popMe BOITPOCOB U 3a/1a4 K IK3aMEHY.

OCBOMBIIUX MpOrpaMMmy Y4eOHON JUCIUIUIUHBI

«Ocroevi

CTpYKTYpa OlIEHOYHBIX CPEICTB /ISl TEKYIIed U MPOMEeKYTOYHOM aTTeCTAlMU

KO,H 1 HAMMCHOBAHUC

HanmeHOBaHHME OLIEHOYHOIO CPEICTBA

pe3ynbTaThl YKCTIEPUMEHTA
U JICNIaTh BBIBOJIBI

Ne PesynbraTel 00y4yeHns IIpomexyTounas
n/n HHIMKaTopa (B cooTBeTcTBUH C 1. 1.4) Texkymui KOHTPOJIb aTTeCcTalys
(B cooTBeTcTBUH C 1. 1.4)
HIIK-1.1. WCTIOJNB3YET | 3HAET OCHOBHBIE 3aKOHBI | TeKylIui yCTHBINA OIpoc, Bomnpocsr
3HAaHUS HEOPraHMYECKOW | OOIIeH  HEOPraHWYECKOH | BBIMOJHCHUE PACUCTHBIX JK3aMeHa
XMMHU JIIs  ONHUCAHUSA | XHMUM M COBPEMCHHBIC | 3aJIaHU U TECTOB, 3aIUTa
aHallM3a TEOPETHYCCKOTO | TCOpPHHU CTPOCHUS | JIAOOPATOPHBIX PAdOT
U IKCIEPHUMEHTAILHOTO | BEIICCTBA
MOJIEIUPOBAHUS yMmeer onuchBaTh | TeKylMid yCTHBIN Ompoc, Bompocst
XHUMUYICCKHUX CUCTEM | CBOWCTBA OCHOBHBIX | BBITIOJIHCHUE PACUCTHBIX JK3aMeHa
ABJICHUM M TIPOLECCOB, | KIACCOB HEOPraHWYECKHUX | 3aJaHUi U TECTOB, 3aI[UTA
HCTIOJTb30BaHUS B | COCMMHEHMH, OOBSACHATH | pedeparoB, 3aIIuTa
oOyueHNH U | 3aKOHOMEPHOCTH nmabopaTOpHBIX paboT
po¢eCCHOHATBHOM MPOTEKAHNS XUMHYECKUX
1 JIESITETHOCTH peakuuii,  HUCHOJb30BaTh
OCHOBHEIE XIUMHYECKHE
3aKOHBI  UIA  PEIICHHS
CTaHJapTHBIX 3ajad,
aHAIM3UPOBATh

BJIaJICCT HaBBIKAMU
oOpamieHus c
1a00pPaTOPHBIM

o0opynoBaHHEM u

XUMHUYCCKUMU PCAKTUBAMU

3amura JIP

TunoBble KOHTPOJIbHbIE 32JaHUS UM MHbIE MAaTePHAJIbI, HeO0XO0AUMBIE /IJI1 OLlEHKH
3HAHMi, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YIOIIHUX 3TANbI
¢dopmMupoBaHusi KOMIIETEHUMH B Npolecce 0CBOEHHUs 00Pa30BaTeJbHOM MPOrPpaMMBbI

1.

3.

Yero 3aBUCHUT 3apsig HOHA?

OueHovHbIe CpeaCcTBA /151 TEKYIIEro KOHTPOJIsI

4.1.1 Bonipochbl 1Jis1 yCTHOTO KOHTPOJISI

Pasznea 1. BBenenue. Ilpeamer u conep:kaHue XMMHUM.
[aiiTe onpeneneHust NOHATUSAM «aToM». 13 yero oH cocTouT, UMEET JIM OH 3apsia’?
2. UYro takoe monekyna? Mmeer nu ona 3apsan? IIpuBenure npumepsl MOeKys BemecTs. M3
Yero OHHU COCTOST?
Uto Takoe noH? Mmeer nu oH 3apan? Kakue ecTh THIBI HOHOB M KaK OHHM HAa3bIBAIOTCS?
[TpuBenuTe MpUMEpbl HOHOB pazHOro Tumna. Kak 00pa3yroTcs Te Win uHble TUIIBI HOHOB? OT
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. [IpuBenuTe knaccudukanuro coneit. Kak oOpa3yrorcs Ha3BaHUS COICH?
22.
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23.
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[IpuBenuTe mpuUMEp XHMHYECKOIO 3JIEMEHTA B COCTOSHHMSAX: aTOM, MOJIEKYJa, HOH.
[losicHute, B yeM pa3HHIIA MEXIY 3TUMHU TPEMs COCTOSHHSIMHU M KAKUMU CBOWCTBaAMHU
o0raaeT Ta UM UHAs YacTHIIA.

Uro Takoe konmuecTBO BemecTBa? Kak oHO oOo3HauaeTcs, B yem u3mepsiercs? CKOIbKO
gacTHI] cosiepkuT 1 Mob BemecTBa? Kak 0003HavaeTcst YMCIIO YacTHIL?

UYro Takoe mossipHas macca? Kak oHa o0o3Hauaercs, B ueM u3mepsierca? Kak paccuurarb
MOJISIPHYIO MacCy BEIECTB?

Uro Takoe crexuomerpuueckue kodhdunuenTsr? [[iist 4ero ux pacCTaBisiOT B ypaBHEHUSIX
xuMudeckux peaknuii? KakoBbl mpaBmia pacctaHOBKH K03 duineHToB? UTO mMOKa3bIBacT
CTEXHMOMETpUUECKU K03()(HUIIMEHT B ypaBHEHUU peaKuu?

Chopmynupyiite 3akoH ABoraapo. Uto Takoe HOpMalibHBIE ycTIoBUA? UTO Takoe MOJIIPHBII
oobem raza? Kak oH obo3Havaercs, B 4eM H3MepsieTcss U yeMmy oH paBeH? Kakoii o0bem
3aHMMAET a3 KOJWYeCTBOM | MOJIb MpH H.Y.?

Kak paccunthiBaeTcsi 00BEM raza Mpu yCIOBHSIX, OTIUYHBIX OT HOpManbHbIX? [IpuBenute
ypaBHeHue MenpeneeBa- Knanelipona, mosicCHUTE KaKue BEJIMYUHBI TAM UCIIOJIb3YIOTCS.
Uro Takoe mpocThie U CioxHbIe BemecTBa? [IpuBeanTe ux kiacCuuKaIuio.

Uro takoe ’xBuBaNeHT? UTo Takoe (pakTop SKBUBAJIEHTHOCTH U Kak OH oO0o3Havaetcs? Kak
€ro MOXXHO paccuuTarb? [ KakuxX 3JIEMEHTOB OH SIBISIETCA IMOCTOSIHHBIM U TOYemMy?
[IpuBeauTe NpUMepHI.

Kak paccuuTaTh SKBHUBAJIGHTHYIO MacCy NpPOCTBIX I CJOXHbIX BemectB? IlpuBeaute
(dbopMyInbl, TOSCHUTE Kakhe BEJIWYMHBI B HUX wucnoibdytorcs. Kak o6o3Hauaercs
SKBUBAJICHTHAsl Macca, B YeM u3Mepsiercs?

Uro Takoe 3KBUBAJICHTHBIN 00BbeM raza? Kak ero moxxno paccuutats? [lpueaure Gpopmyiy,
MOSICHUTE KaKue BETUYMHBI TaM HCIIOIb3YIOTCS.

ChopmynupyiiTe 3aKOH 3KBHUBAJIEHTOB, MPUBEIUTE €ro MaTeMAaTUYECKOE BbIPa’KEHUE.
[IpuBenuTe mpumMep NPUMEHEHHS 3TOTO 3aKOHA.

Uro Takoe creneHb okucieHus? Kak omnpeaennTts MakCHUMajbHYK CTENEHb OKHCICHUS
anemenTa? Kak oHa cBsi3aHa ¢ BaJIGHTHOCTBIO?

Kakue sneMeHTBhl MpOSIBISIOT MOCTOSHHYIO CTENEHb OKucieHus? Yemy paBHa CTENEHb
OKHUCJICHUS 3JIEMEHTOB B MIPOCTHIX BelllecTBax?

[IpuBenute knaccudukanuio BemiecTB. Kakue OCHOBHBIE KIIACChl HEOPraHMYECKUX
COE€IMHEHUH BBl 3HaeTe?

[IpuBenuTe knaccudukanuio okcuaoB. Kak o6pazyrorcs Ha3BaHus okcuaoB? Kak HamucaTh
(dhopMyIy BBICIIETO OKCHJIA dJIeMeHTa?

[TpuBenute knaccudukanuro kucaot. Kak 06pa3yroTcs Ha3BaHUS KUCIOT?

[TpuBenure knaccupukanuio ocHopanuii. Kak o0pa3yrorcs Ha3BaHUsI OCHOBAaHU?

C yeM pearupyrot KHCIOTHbIE OKcUAbI? [IpuBenuTe MpuMep reHeTUYECKOU CBSI3U «IJIEMEHT
- KUCJIOTHBIN OKCHUJ - KUCJIIOTHBIN OCTATOK - KHCIIOTa.

C dyem pearupyroT OCHOBHbIe OKcuabl? IlpuBeauTe mpuMepsl peakiui, TOKa3bIBAIOLIUX
OCHOBHBIE CBOMCTBA. [IprBenMTE NMPUMEP Fr€HETUUECKON CBSI3H «AJIEMEHT - OCHOBHOM OKCH]]
- OCHOBaHUE.

Uto takoe amporepHOCcTh? JIJIsT KaKMX 3JIEMEHTOB XapaKTepHbI aM(OTEepHBIE CBOMCTBA?
[IpuBenuTe NpUMEPBL.

C yem pearupyroT amboTepHbie okcuabl? [IpuBeaute npuMepsl peakiuii, TOKa3bIBAIOITUX
amdoTtepHble cBoiicTBa. [IpuBeauTe MpuMep reHeTUYECKON CBSA3U «3JIEMEHT - aM(OTEPHBIN
OKCHJI - aM(QOTEpHOE OCHOBAHUE.

Kak u3meHstoTCsl KUCIOTHO-OCHOBHBIE CBOMCTBA VISl S- M P-3JIEMEHTOB B MEPHOJIaX ClieBa
Hanpao? Kak 3To CBA3aHO ¢ METAINIMYECKUMH M HEMETAJUTMYECKUMU cBorcTBaMu? OT 4ero
3aBHCSIT KUCIIOTHO-OCHOBHBIC CBOMCTBA COEAMHEHUI d-271€eMEHTOB?

[IpuBenuTe XMMUYECKHE CBOMCTBA KUCIOT.

[IpuBeguTe XMMHYECKHE CBOMCTBA OCHOBAHUU.



29. IlpuBenute mpumepsl aM(poTepHbIX OcHOBaHUHN. C YeM OHM MOTYT pearupoBarthb?
30. [IpuBeaguTe XMMUYECKUE CBOMCTBA COJICH.
Pazgen 2. Crpoenue aroma. Ilepuoamyeckuii 3aKOH W NepHOAUYECKAsi CHCTeMAa
xumuuyeckux 3aemMeHToB /.M. MengeneeBa. XuMu4YeCKas CBA3b.
1.Ha yem ocHOBaHa coBpeMEHHas MOJieb cTpoeHus atoma? Kak paccMarpuBaeTcs 3JIEKTPOH U
€ro JBUYKEHUE B 3TOM Moienu?
2.Yrto Takoe anekTpoHHOE o0Osako? IlpuBeaute rpadudeckun mpumep 3JIEKTPOHHOTO O0OJIaka
aTroma Bojiopoaa. Kak M3MeHseTCsl IIIOTHOCTh AJIEKTPOHHOTO O0JIaka Mo Mepe yAaJeHHUs OT
spa ¥ moueMy? Mmeer i 351eKTpoHHOE 001aK0 TpaHUIIbI?
3.Yro takoe atomHas opoutans (AO)? ITouemy AO moryT umersh paszHble pazmepsl? Kak 310
BIIMSET Ha cBoicTBa aroma? Kak o003HauaroTcst rpadidecKu aTOMHBIE OpOUTAIN, DJIIEKTPOHBI
Ha opOuTansix?
4.Ilepeuncnure KBaHTOBbIE uucia. [[ns yero oHu ucnonb3yrorcs? [loueMy Henmb3s onucaTh
3JIEKTPOH € IIOMOUIBIO MOHATUH KJIacCHYecKoi (Ppu3uKH (Macca, KOOpAWHATA, UMITYJIbC U T.J.)?
5.Kak o6o3HauaeTcsi riaBHOe KBaHToBoe umcino? Kakue 3HaUYeHHMs] NPUHHUMAET TJIABHOE
KBaHTOBOE 4MCiI0? 3a 4To OHO OTBedaeT? UTo Takoe IHEPreTUUECKU ypOBEHD (IEKTPOHHBIN
ciom)?
6.DJIEKTPOHBI KAKOT'O SHEPreTUYECKOI0 YPOBHSI MMEIOT HAMMEHBIYIO SHEPru0? DIEKTPOHBI
KaKOT0 SHEPreTHUeCKOro ypoBHS HaXoAaTcsa Haubosee 0J1M3Ko K siipy u nouemy? Kak cBsizan
pa3Mep aTOMHOW OpOUTAIIM U TTIaBHOE KBAHTOBOE YUCIIO?
7.Kak o603HauaeTcst 1000YHOE KBaHTOBOE YuCiIO? 3a uTo OHO oTBeuaeT? Kakue 3HaueHUs OHO
npunumaer? Kakoil ¢opme opOutanu oHM COOTBETCTBYIOT? UTO Takoe 3HEPreTHMYEeCKHid
MOJypOBEHB?
8. Kak nmpoucxoauT pacllelieHHe dHEpreTH4eckuX ypoBHed Ha noaypoBHU? Ckonpko AO un
3JIEKTPOHOB MOXKET BKJIFOUATh MOIypPOBEHb TOT'O MJIM UHOTO THIa?

9. Kak 0603HauaeTcsi MAarHUTHOE KBAaHTOBOE YUCIIO? 3a uTO OHO oTBeuaeT? Kakue 3HaUYeHUs OHO
MPUHUMAET I opOuTaliel pa3Horo Tuma?

10. Yro Takoe cnma? Kak o0o3HauaeTcss cnuHOBOE KBaHTOBOe umciio? Kakue 3HadeHHs] OHO
npuHuMaeT? YTo Takoe napaiesibHble U aHTUIIAPAIIJIEIbHbBIE CITUHBI?

11. Chopmynupyiite npunnun I[laymu. CKOTBKO SIEKTPOHOB MOTYT HAXOAWTHCS HA OIHOMN
aTomMHOM opouTaim? KakoBbl nX CIIHBI?

12. Chopmynupyiite mpasmio KieukoBckoro. OOBSCHHUTE € €ro MOMOIIBIO, MOYEMY IpH
3aMOJIHEHUU SHEPreTHYECKUX YPOBHEH 3JIEKTpOHAMHU CHayaja 3aloJIHAETCS YpOBEHb 6s, a
MOTOM Y€ YPOBEHb Sd.

13. Chopmynupyiite npasuiio ['yHnaa.

14. KakoB MOpSIIOK 3alOJHEHMUs] SHEPreTMYECKMX YpOBHEH U noaypoBHeH? Yrto Takoe
3JIEKTpOHHAs KOHUTYypanus aroma (nexkTporHas popmyina)? Kak ona 3amuceiBaercs? Kakue
DIIEKTPOHHBIE KOHPUTYPALIUU SBIISIOTCS YCTONYUBBIMU?

15. ChopmynupyiTe NepruoIUIECKHIi 3aKOH.

16. Kakyto cTpykTypy umeet tabnuiia MenaeneeBa? YKaxuTe, Kak ONpeAeIUTh IEPUO, TPYIITY,
HNOATPYMIY.

17. C ToukM 3peHUs IIEKTPOHHON KOH(UTYpalWu aToMa, YTO MOKA3bIBAET HOMEP SJIEMEHTa B
MEPUONYECKON CUCTEME, HOMEP TPYyMIIbl, HOMEp nepruoaa?

18. Ha kakume cemelicTBa pas3ieisioTcs »3JeMeHThl B Tabnuue MenneneeBa? Yem 3T0
obycnosineno? Kakumu cBoiicTBaMu OHM 00JafaroT (MeTamndeckue, Hemetandeckue)? K
KaKHUM CeMeHCTBaM OTHOCSITCS 3JIEMEHTHI TJIABHBIX U TOOOUYHBIX oarpymm? Kak uaMeHstores
MeTaJJIMYEeCKHE U HEMETAJUTMUECKHEe CBOICTBA 110 IIEpUOAaM U rpymnmnam?

19. YUem ompenensieTcs BaJICHTHOCTh XHMMHYECKOTO OJJIEMEHTA B TJABHBIX M TOOOYHBIX
noarpynnax? Kakue 3JeKTpOHBI SIBISIOTCS BaJCHTHHIMH M MOTYT NPUHMMATh y4acTHE B
00pa3oBaHUU XUMUYECKOU CBS3U?
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Uro takoe 3Heprus nonmnzanuu? Kak ona uaMensiercs mo neprojaM u rpynnam? OObscHHUTE
noueMy. IlpuBenure npumepsl. Kak 3T0 BIuseT Ha XMMHUYECKUE CBOMCTBA 3JIEMEHTOB? Y
KaKHX 3JIEMEHTOB HU3KHE SHEPTMH NOHU3ALUU U TIOYEMY?

Yro Takoe cpoACTBO K AeKTpoHy? Kak oHO u3MeHseTcs o nepruoaam u rpymnmnam? OObsicHUTE
noyemy. Kak OHO BIIMsSIET HA XUMUYECKHE CBOMCTBA 3JIEMEHTOB? Y KaKHMX 3JIEMEHTOB BBICOKOE
CPOJACTBO K IEKTPOHY U MoYeMy?

Kak u3mensmoTcs paanycbl aTOMOB M MOHOB 1O nepuoaam u rpynnam? Kak 3To BiusieT Ha
XMUMHUYECKHE CBOICTBA 371eMEHTOB? Y KaKHX JIEMEHTOB caMble OOJIBIINE PAUYCHI U ToUeMy?

Uto Takoe 3yeKTpooTpUlaTebHOCTh? Kak oHa m3MeHsieTcs mo nepuoaaMm M rpynmnam? Kak
BIUSIET HA XUMHUYECKHE CBOMCTBA 3yeMeHTOB? IlpuBenurte npumepsl. Y Kakux 3JIEMEHTOB
camasi BBICOKas 3JIEKTPOOTPULIATEIbHOCTh?

Uro Takoe OKHCIUTENbHbIE, BOCCTAHOBUTENbHbIE cBoWcTBa? Kak OHM HM3MEHSIOTCA 11O
nepuojaM u rpynmnam? Kak 3To CBA3aHO € 3JIEKTPOHHBIM CTpoeHrueM aroMa? Kakue Bemniecta
SBJIAIOTCSI BOCCTAHOBUTEISIMH, a KAKUE OKUCIUTENSAMU U TIoueMy?

Uewm onpenensitoTcss XuMUIecKkne U (pru3ndeckne CBOMCTBA BEIecTBa?

Yro takoe xuMuyeckas cBs3b? Kakyro npuposy, COrjlaCHO COBPEMEHHBIM IIPEICTaBICHUSIM,
uMeeT XxuMudeckas cBsi3b? Kak u3MeHSTCs SHEpTusi CUCTEMBI ITPU 00pa30BaHUN XUMHUYECKOM
CBSI3U M KaKHe CUJIbI €e 00YCIIaBIMBaIOT?

JlaiiTe onpeneneHusi XapakTepUCTUKaM XUMUYECKOW CBSI3U: JIJIMHA CBS3M, BAJCHTHBIA YIoJl,
9Heprus cBs3u. B kakux enuHMLax oHM u3Mepstorcsa? Kak 3aBUCHUT 3Heprus CBSI3U OT €€
mHbI? Kakast cBs3b sIBIsIeTCSl HanboJiee mpoYHOi?

[Iepeunciure OCHOBHBIE BUJIBI XUMHUUYECKOM CBSI3H.

JlaiiTe onpeneneHne KOBaJICHTHOM CBSI3H. 3a CUET YeTro OHa oOpa3yeTcs?

YeM 00yCIIOBICHBI HAIIPABICHHOCTD U HACHIIIAEMOCTh KOBAJICHTHOMN CBSI3U?

Kak o0pa3yercst koBaJIeHTHasI CBs3b 10 0OMEHHOMY MexaHu3My? Kakue 31eKTpOoHBI MOTYT
NPUHUMATh y4acTHe B 00pa30BaHUH CBA3H?

[Touemy xumHuueckast CBs3b MOXKET 00JIaaTh MOJIsApHOCTHI0? YeM 00ycioBiIeHa MOJIIPHOCTh
ces3u? [IpuBenute mpumep MoJISPHOI MOJEKYIIBI, MOSICHUTE, UTO TaKoe HIPPEKTHUBHBIH 3apsil,
ANEKTPUYECKUN MOMEHT JAUMOJIS.

Urto Takoe KOBaJIGHTHAs MOJISIpHAsi U KOBAJIEHTHAsl HeMoJisipHas cBsi3b? [IpuBeauTe nmpumepsl
BEILIECTB C 3TUMHU THUIIAMH CBSI3H.

Kak oOpasyeTcst KoBaJIeHTHAs CBSI3b 110 JIOHOPHO-aKLIENTOPHOMY MEXaHU3MYy?

. JlaliTe ompeneneHue TUMAM CBS3W MO NEPEKPBIBAHUIO OpOUTaNCH: G- U T-CBs3sAIM. Kakumu
TUNIaMu opOuTaneit onu oopasyrorca? CpaBHUTE IPOYHOCTH G - U T -CBSI3U.

. Uro Ttakoe kpaTtHOcTh cBsizu? IlpuBenure mpumep oOpa3oBaHUS OIWHAPHOW, IBOMHOM,
TpoitHOM cBsi3u. KakuMu TUIIaMU CBSI3M 11O IEPEKPBIBAaHUIO opOHTanell oOpasoBaHa olMHapHasl,
JIBOIHAs1, TpoitHas cBA3b? CpaBHUTE MPOYHOCTh ATUX CBSI3EH.

.Uro Takoe rubpummsanus? KakoB ee mexanm3m? Kak mpoucxomut sp-, sp2, sp3 -
rubpuauzanusa? Kakylo reoMeTrpuio UMEIOT MOJIEKYJIbl C TaKUM THUIIOM THOpUAM3ALUHN Y
LeHTpaiabHoro aroma? [IpuBeaure npumepsl.

. Pacckaxxute o cTpoeHuH TBepAblXx Ted. UTo u3 cels MpeacTaBisieT KpUCTAIIMYECcKast

pemerka? I[lpuBeaure npumep. UTo XapakTepu3yeT SHEPrusl KPUCTAUIMUECKOH peIIeTKu?

[lepeuncanre TUIBI KPUCTAIUIMYECKUX PEIIETOK.

39. Uro u3 cebsi mpencTaBisieT MOJICKYJISIpHAs KpUCTauindeckas pemerka? Kakue yacTHibl

HaxoauTcs B y3nax pemietku? Kakol Tum cBa3u Mexay y3iamu pemretku? Kakosa sHeprus
TakoW KpucTalmmmdeckoi pemetku? Kakue BemecTBa MOTYT 00pa30BBIBATH MOJIEKYJISIPHBIE
KpucTtayundeckue pemetku? [IpuBeaure npumepsl.

40. Yro u3 ceds mpeacTaBisieT aTOMHAs KpUCTaindeckas pemerka? Kakue yacTHIIbI HAXOUTCS

B y3nax pemetku? Kakoil Tum cBsi3M Mexay y3namu pemeTku? KakoBa sHeprusi Takou
Kpuctamuueckor pemetku? Kakue BemectBa MOTyT 0O0pa3oBBIBATH MOJIEKYIISPHBIC
KpucTtayundeckue peuretku? [IpuBeaure npumepsl.



41. KakoB MexaHu3M o0pa3oBaHus HOHHOM cBs13u? UeM xapakTepu3yeTcss HOHHOCTB CBsi3U? Yem
OTIIUYAeTCsl KOBAICHTHAsI TOJISIpHAs CBsI3b OT MOHHOU? [loueMy noHHas CBsi3b HE 00Nagaet
HaIpPaBJIEHHOCTHIO U HACKHIIIAEMOCTHIO?

42. Yro u3 cebs mpecTaBisieT MOHHAsI KpUcTaindeckas pernerka? Kakvue 4acTUIlbl HAXOUTCS
B y3nax pemetku? Kakoil Tum cBsi3M Mexay y3namu pemieTku? KakoBa sHeprusi Takou
Kpuctaymmueckor  permnerku? Kakume  BemecTBa  MOTYT  00pa3oOBBIBaTH  HOHHBIC
KpucTayundeckue pemetku? [IpuBeaure npumepsl.

43. Yto u3 cebst mpeCTaBiIseT MeTalInueckas KpUcTalinueckas pemerka? Kakue dacTHIlb
HaxOJUTCS B y3JIax pemeTku? YeM 00yCIOBIICHBI CBA3U MEXAY y3iaamu pemetku? [Touemy B
KPUCTAJUTMYECKOMN pelIeTKe MeTallia 3JIEKTPOHBI JieJoKann3oBanbl? KakoBa sHeprusi Takou
KpucTtajutmaecko pemetku? Kakwe BemecTBa MOryT 0oOpa30BBIBAaTh METATMYECKHE
Kpuctamunueckue pemerku? [puBeaure npumepsl.

44. CpaBHUTE  TPOYHOCTb,  TEMIEPATypbl  IUIABJICHUS,  MEXaHHUYECKHE  CBOMCTBA,
3IEKTPONPOBOAHOCTb, TEIIONPOBOJHOCTh, JETYYECTh PA3HBIX TUIIOB KPUCTAIUIMYECKHUX
pemetok. OOBSICHUTE, TOYEMy OHU 00J1a71al0T TEMHU WM MHBIMH CBOMCTBAMU?

Pa3znen 3. BemecTBO B pa3iMuHbIX (pa30BbIX COCTOSIHUSX.

Kaxkoe B3anmojielicTBre MEX1y YaCTUIIAMHU Ha3bIBAETCS MEXKMOJICKYIJISIPHBIM ?

Uto Ha3bIBa€TCS TUMOJBHBIM MOMEHTOM? B Kakux eIMHHIIAX OH U3MEpSeTCs?

Kaxue Buabl MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBYSI BBl 3HaeTe? B ueM ux cymHocTh?

[Touemy BomOpoaHasi CBs3b sBisieTcs crenuduueckum B3aumojaeictBueM? I[loyemy oHa

BO3HHUKAET?

5. Kakue TuIbl KPUCTAIUIMYECKUX pEmEeTOK Bbl 3Haere? OXxapakTepusyuTe MNpUPOTY
XMMHYECKOM CBSI3U B KAXKJIOW U3 HUX.

6. [aiite onpenenenue ¢ha3oBOMY MpeBparieHuto win hazoBomy nepexoay. B uem 3akmodaercs
pasnuune ¢$a3oBBIX MEPEXOJ0B MepBoro U Broporo poaa? Ilpusenurte mpumeps! (pa3oBbIX
Mepexo10B 000UX POJIOB.

7. IlepeunrcivTe OCHOBHBIE THUIIBI TBEPABIX TeJ. M3 KaKMX 4acTUL U 3@ CUET KAKUX XUMUYECKUX
cBs3el 00pa3yroTcsi TBEpIbIE Tenma pa3nuuHbiXx THUNOB? [loyemy BemiecTBa, HECMOTpsI Ha
nonobue WX CTPYKTYp, HApPUMEpP CTPYKTYp THIMA aliMasa, CYIIECTBEHHO DPAa3IHYalOTCs I10
cBorictBamM? Ha OCHOBe KakuWxX NPHHIMIOB (HOPMHUPYIOTCS CTPYKTYphl cruiaBoB? Kakue
CBOMCTBA U MOYEMY XapaKTEPHBI JIJIsl KaXKO0TO TUMA TBEPABIX TEN?

8. B yem cmpbich noHATUSA «3HEeprud pemetkn»? [loueMy sHeprus peueTky s XJaopuaa HaTpus
OoJIbIIIe, YeM IS XJIOPH/IA Kaaus?

9. UeM MOXHO OOBACHUTH 3JIEKTPUUYECKYIO HPOBOAMMOCTH W TEIUIOMPOBOAHOCTH TBEPBIX
MeTamioB?

10. OOBsicHUTE, TOYEMY aJIMa3 SBIISACTCS TUAJECKTPUKOM, & KDEMHUM — MOJTYTPOBOTHUKOM?

11. Kakue a/IeKTpOJIUTBl OTHOCATCA K TBEpAbIM 3iekTpoiuTam? Kakoil TUn HpoBOAMMOCTH
SIBJISIETCS. OCHOBHBIM B TBEPJABIX 3JeKTposnTax? Kak MOXKHO OXapakTepu30BaTh BEIUYHUHY
MPOBOJAUMOCTU TBEPABIX AEKTPoauTOB? Ha kakue 1Ba OCHOBHBIX KJacca MOJAPA3NIESIOTCS
TBEPJBIE DJIEKTPOJIUTHI?

12. Yem 3ameuarenbHbl XuAakue Kpuctamiel? Kakume wnx pasHoBHIHOCTH H3BecTHBI? Kakue
OCOOCHHOCTH CTPOEHMSI MOJIEKYJ MpPOSABISAIOTCS Y BELIECTB, KOTOpbIE 00pa3yroT >XKHUIKHE
kpuctaiel? OObSICHUTE, YTO Ma€T OCHOBAHHE pAcCMATPUBATh JKHUIKHE KPUCTAIIBI Kak
MEPEXOTHOE COCTOSTHUE MEXKY TBEPABIMU KPUCTAINIAMH U KUJKOCTAMMU?

P

Pazgen 4. Tepmoxummusi. JjIeMeHTbl XUMHYECKOW TEPMOAMHAMHUKH. XHMMHYECKOE
paBHOBecHe.

1. Yto uzyyaetr XxuMH4ecKasi T€pMOAMHAMUKa?

2. JlaiiTe onpeneneHne MOHATHIO «XUMHUYECKasi CUCTEMa.

3. IlepeuncnuTe TUIIBI XUMAYECKUX CUCTEM, TANTE UX XapakTepucTuky. [IpuBeaure npumepsl.
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1.

Kakue mapameTrpsl BIMAIOT Ha TEPMOJMHAMUYECKOE COCTOSIHME cucTeMbl? UTo Takoe
CTaHJapTHBIE YCIOBUA?

. Uem xapakTepusyeTcs TS pMOINHAMHYECKOE PABHOBECHE CHCTEMBI?
. Kakue tumsl TCPMOANHAMHNYCCKUX MPOLIECCCOB MOT'YT IMPOTCKATh B XUMHUUYCCKUX cucremax?

JlaliTe X XapaKTEPUCTHUKY.

Cdhopmynupyiite | 3aKOH TEpPMOAMHAMHKH, 3alMIINTE €0 MaTeMaTHUYECKOE BBIPAKECHHUE.
Jaiite onpesiesieHne MOHATUSAM TEIJIOTa», «padoTay, «BHYTPEHHSSI IHEPTH».

Jaiite onpenenenue suTanbnun. Kak ee MoxkHo paccuntath?. Kak oHa o603Ha4yaercs, B ueM
nMmepsercs?

UYro Takoe TerioBoit apdext peakuuu? Kak oH 0603Ha4yaeTcs, B 4eM U3MEPSETCs, YeEMY OH
paBeH NpH MOCTOAHHOM JiaBiieHUU? JlaliTe onpenesieHue 3K30- U SHIO0TEPMUYECKON pEAKIIHH.
YTo MOXKHO CKa3aTh O TEIIOBOM 3(dekre 00paTUMOro XUMHIECKOTO rporecca’?

Uto wusywaer tepmoxumua? Urto Takoe TepMoxumuueckoe ypaBHeHue? Ilepeuncinre
0COOEHHOCTH 3alKCH TEPMOXUMUYECKUX YPaBHEHUH.

Urto Takoe craHmapTHas SHTaNbIMSA o0pa3zoBaHus BemniecTtBa? Kak oHa o003HaYaeTcs, B 4eM
U3MEPSIETCS ¥ KaKue 3HaYEHUsI MOXKET MPUHUMATh?

Chopmymupyiite 3akoH ['ecca. T[loscHUTE CMBICT 3TOro 3aKOHA Ha MPUMEPE XUMUUYECKON
peaxuuu.

Chopmymupyiite cneacTBus u3 3akoHa ['ecca. IlpuBeauTe mMaTreMaTtnueckoe BBIpaKEHUE,
MOSICHUTE, JJI pacueTa KaKoil BEIMYMHBI OHO IIPUMEHSETCSI.

Uro takoe 3HTponusA? B uem oHa n3mepsietcs, kak ooo3Havaercs? Kak ce MOxHO paccunTath?
Ot kakux (aKTOpOB OHA 3aBUCUT?

Uro Takoe cTaHAAapTHAS SHTPOIHUS BEILIECTBA, KaKk OHa 0003HaYaeTcs, B YeM u3Mepsercs?
Kax M0OXxHO paccunTaTh U3MEHEHUE SHTPOIIUU B MPOLIECCE XUMUYECKUX PEAKIINi?
ChopmynupyiiTe 2 3aKOH TEpMOAUHAMUKH. J[JI1 KaKMX CHUCTeM OH MpuMeHuM? MoxeTr nu
peaxius IpoTeKaTh ¢ yMeHbIIeHueM dHTponuu? Kakue nBa dakropa SBISIFOTCS IBHKYIIEH
CUJION CaMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIUH?

Kak paccumtars snepruto ['m66ca? Kak ona obo3Hauaercs, B ueM usmepsiercs? s dero
HCIIONb3yeTCs 3Ta BennunHa? KakoBbl KpUTEpUU CaMOIPOU3BOJIBHOTO IPOTEKAHUS PEAKLIUN
B IIPSIMOM U OOpPAaTHOM HAIpaBICHUH?

JaiiTe omnpeneneHre XMMUYECKOr0 paBHOBecHsA. UTO Takoe paBHOBECHAs KOHIIEHTpaIUs
BemiectB? Kak ona o6o3Hagaercs?

Uto Takoe koHcTaHTa paBHOBecus? Kak ona o6o3naudaercsa? Hamwmmre mMaremaruueckoe
BBIPaXKEHHE JIJI1 KOHCTAHTHI PAaBHOBECHUS, MOSCHUTE, KAKUE BEJIMUYMHBI TaM UCIOJIb3YIOTCS?
KakoBbl mpaBuia 3anucu KOHCTAHTBI PABHOBECHSI, €CIIM B XUMHUYECKOW PEAKIUN YYaCTBYIOT
TBEpJIbIEC WK Ta3000pa3HbIe BelecTBa?

Kaxkue daxTopsl BIUSIOT Ha CMEIIeHHE XUMHIecKoro paBHoBecus? [losicHuTe, 4TO O3HAYaeT
CMEILEHNE XUMUUYECKOTO pPaBHOBECUS «BIIEBO», «BIpaBo»? [Ipunnun Jle-llaTense.

Pa3znea 5. DiieMeHTbI XMMHM4YecKOil KHHeTHKH. KHMHeTHKa rereporeHHbIX HpOLECCOB.
Karanu3
UTto n3yyaeT XuMuieckas KHHEeTHUKa?

2. Uto Takoe paBHOBecHas KoHreHTpanus? Kak oHa o06o3Hauaercs? Kak wu3MeHseTcs

Nowhe

KOHLIEHTpALUsl UCXOJHBIX PEareHTOB U MPOIYKTOB NpHU NpoTekaHuu peakuuu? IIpusenure
puMep.

JlaiiTe onpenienenne CKOpocTu XumMuueckon peakiun. Kak ona o6o3navaercs? Kak ee MOKHO
paccuutarh? YUTO Takoe 3JIEeMEHTApHBIN aKT peakiuu’?

UYrto Takoe rOMOT€HHBIE U reTeporeHHble peakuuu? Ilpuseaure npumepsl.

Urto Takoe oOpaTtumbie U HeoOpaTuMble peakiuu? [IpuBeauTe mpumMepsl.

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKOH peakiuu?

Kak u3mensiercst CKopocTh pu U3MEHEHUH CTETNEHH JUCTIEPCHOCTHU, arperaTHOr0 COCTOSTHUS,
BHEUIHETO HEPT€TUYECKOTO BO3IEHCTBUA?
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. Kak 3aBuUCHT CKOPOCTh XUMUYECKOUW PEAKIIMK OT KOHIIEHTPALMI peareHToB?
. ChopmynupyiiTe 3aKOH MAEUCTBYIOIIMX Macc s CKOPOCTH XHUMHUYECKOW pPEaKIIHH.

[IpuBeaute ero MmaTemarrueckoe BelpaxkeHue. [losicHuTe, kKakue BETMYUHBI UCIIONIB3YIOTCS B

3TOM BbIpaXeHHHU. UTO Takoe KHMHETHYEeCcKoe ypaBHeHHE peakuuu? Kakue ecTh mpaBuiia

3amucu 3/IM u1st peakiuii ¢ ydacTHEM TBEPABIX M Ta3000pa3HbIX BEIIECTB?

Yro Takoe KOHCTaHTa ckopocTH peaknuu? Kak ona o6o3nayaercs? Ot yero oHa 3aBUCUT?

Kak 3aBUCUT CKOPOCTh XUMUYECKOW PEAKIIUU OT TeMrneparypbl? OTBET MOSICHUTE.

Cdhopmynupyiite npasuino Baut-I'odda, npuBeaure ero MaTeMaTHueCKOE BhIPAXKECHHUE.

Urto mokassiBaeT TeMrepaTypHbiii kKodhumueHT ckopoctu peakiun? Kak on o6o3Havaercs u
4eMy MOXKET ObITh paBeH?

Uro Takoe sHeprus aktuBanuu peaknuu? Kak ona o6o3Havaercs, B uem uzmepsiercs? OT uero
oHa 3aBucHUT? Kak CBsi3aHbI CKOPOCTb PEAKIIMHN U SHEPTUS aKTUBALUN?

[IpuBenute ypaBHeHue Appenuyca. [losicHuTe, Kakue BEIWYMHBI B HErO BXOAAT U KaKyIO
3aBUCUMOCTh YCTAHABJIMBAET 3TO YpPaBHEHUE.

Uto Takoe katanuzatop? KakoB MexaHU3M JEUCTBUA KaTaau3aTopa?

Pasznea 6. PacTtBopbl. Peakunu B BOIHBIX pacTBOpax
Uro Takoe pacTBOp, pPacTBOPEHHOE BEIECTBO, pacTBopuTenb? IlpuBenure npumepsl.
[IpuBeaute knaccupuKalrio pacCTBOPOB.
KaxoBbI cX0ACTBa/OTANYMS PACTBOPOB C MEXAHUUYECKUMHU CMECSIMHA U XUMHUYECKUMHU
Onumure crnocoObl BBIPAKEHUS KOHIEHTPALlMU pPAacTBOPOB, MNpHUBeAUTE O0003HAYECHMS,
dbopMyIbl A pacueTa KOHIEHTpAIMH, eIUHUIBI U3MEPEHUs (MaccoBasi JOJSI, MOJISIpHAs
J0JI, MOJISIpHAsi KOHIIEHTPALMs, MOJsUIbHAs KOHLEHTpauus, MOJIApHAas KOHILIEHTpalus
SKBMBAJIEHTA, TUTD).
Urto takoe pactBopuMocTth? IIpuBeauTe kimaccuukanuio BEUIECTB MO UX PACTBOPHUMOCTH.
Kak BiusieT MoisIpHOCTH BELIECTB Ha MX pacTBopuMocTh? Kak BiauseT Temmeparypa Ha
pacTBOPUMOCTH BEILIECTB?
Uro Takoe nepechlleHHbI pacTBOp? B KakuxX yCIIOBUSX €ro MOXHO MONy4uTh? B Kakux
ciliydasx H30BITOK pPacTBOPEHHOTO BellecTBa HAUYMWHAeT BbINAJaTh B OCaJOK U3
IIEPECHIIIEHHOT0 pacTBOpa’?
Kakue mporeccel mporekaioT mpu oOpa3oBaHuu pactBopa? Kak um3MmeHseTcs mpu 3TOM
sHeprus cucrembl? Kakumu QaxTopamMu onpeaensiercs TeIIoBo 3(QexT mporecca
pacTtBOopeHUs?
UYro Takoe KOJUIMTaTUBHBIE CBOMCTBA PaCTBOPOB?
Urto takoe ocmoc? [loscaute, npuBenure nmpumep. Ha kakom pu3nvecKkoMm sIBICHUU OCHOBaH
ocMoc?
Uto Takoe ocMotuueckoe napiieHue? [Ipyu Kakux yCIOBHUSIX OMPENENSieTCS OCMOTHYECKOE
naBneHue? Kak ero MOXXHO paccuuTarh Jisi PacTBOPOB HERIEKTPOJIUTOB U PACTBOPOB
anekTposautoB? [IpuBenure 3akon Baur-I'odda. s kakux cucteM OH CipaBeIiuB?
Kak wu3mensiercss naBieHHE HACBHIIIEHHOTO Mapa pacTBOpa MO CPABHEHHUIO C YHUCTHIM
pactBopurenem? IlpuBeaure 3akoH Payns 17151 HEIJIEKTPOJIUTOB U DJIEKTPOJIHUTOB.
Kak u3MeHstoTcst TeMiepaTypa 3aMep3aHusi pacTBOpa U TeMIIEpaTypa KUIIEHUSI pacTBOpa Mo
CPAaBHEHUIO C YUCTHIM pacTBoputeneM? Kak MOXKHO paccuuTaTh WU3MEHEHUE TEMIEPaTypbl
JUISL  HE3JIEKTPOJIMTOB W AJEKTPOAUTOB? OT Yero 3aBUCAT KPUOCKOIMUYECKAS U
30YIITNOCKOTMYECKask MOCTOSHHbIE?
UTo Takoe 3JIeKTPOIUTHI, HEANEKTPOoauThl? Kakue BelecTBa OTHOCITCS K TOMY HJIM HUHOMY
tuny? UYTo Takoe »dieKTpoiauThueckas auccoumanua’? Yrto Takoe H30TOHUYECKHMA
KO3 (QUIIUEHT, 4eMY OH MOXKET OBITh PaBeH, OT YEro 3aBUCUT?
Uro Takoe cremeHb Aucconmanuu? Kakue BemiecTBa OTHOCATCSA K CIaObIM M CHIIBHBIM
3eKTposiuTaM U mouemy? OT 4ero 3aBUCUT CTENEHb AUCCOLUALINH?
Kak 3anucpiBaeTcsi BbIpakeHHE KOHCTAHTBI JUCCOLMAIUHU ISl CIa0bIX 3JeKTpoauToB? OT
Yero 3aBUCUT KOHCTaHTa Auccounanuu? YTo nmoka3pIBaeT 3Ta BEJIMUUHA?
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[IpuBenute 3akoH paszBeneHus OcrtaBanpaa. Kak 3aBUCUT CTE€NEHb OUCCOLMALAM OT
KOHLIEHTPALUHU AJIEKTPOJINTA?

[IpuBenuTe ypaBHEHHE SIEKTPOJIMTHYECKOW aucconnanuu Boabl. K kakomy THIy
AJIEKTPOJIUTOB OHA OTHOCUTCS?

Uto Takoe MOHHOE MpousBeneHue Boabl? Uemy oHO paBHO? UeMy paBHa KOHIEHTpaLMs
HMOHOB BOAOPOJA U TMAPOKCOTPYII B HEUTpaabHOM pacTBope? KakoBO MX COOTHOLIEHHE B
KHUCJION U IeouHou cpene?

Uro Takoe BO#OpOAHBIM Nokazarenb? Kakue 3HaueHus oH MokeT npuHMMarh? Kak oH
paccuutbiBaeTca? Kak onpenenuts xapakTep Cpeabl 0 3HAYEHUIO BOJIOPOJIHOTO MOKa3aTes?
[IpuBenute npuUMEpbl KHUCIOTHO-OCHOBHBIX MHIMKATOPOB M OOBSICHUTE MEXaHU3M HX
JIEUCTBUSL.

KaxoBbI OCHOBHBIE IIOJI0KEHUS IPOTOIUTHUECKOM TEOPUN KUCIOT U ocHOBaHuM? [IpuBeaure
MIPUMEPBI CONPSHKEHHBIX KUCIIOTHO-OCHOBHBIX ITap.

[TpuBenure mpumepsl OydepHbIX cucteM. OOBACHUTE MEXaHU3M JEUCTBUS Oy(epHBIX
cucreM. KaKOBBI KOJMYECTBEHHbIE XapakTepucTuku OydepHbIx cucreM. I[IpupogHbie
Oy(epHbIe CUCTEMEI.

Kakue ux nmepedncieHHbIX HUKE cosie nmoasepratores ruaponnsy: NaxCOs, NaBr, K3POs,
CuSO04, CaCO3, KNO3? KakoBa cpenia pactBopa B KaxxJ1oM ciaydyae? OTBETbTE Ha BOIPOC, HE
COCTAaBJISAsl YPAaBHEHHUI pEAKIIHiA.

Kakue ¢akTopsl BIUAIOT Ha CTENIEHb THAPOJIN3A COTH?

CocraBbTe ypaBHeHHs cryneH4aroro rugaposin3a NasPOs. 1o kakoil CTynmeHH CTENneHb U
KOHCTaHTa ruipoin3a Haubosbmas? OTBET MOATBEPAUTE PACUETOM.

[IpoBenuTe BCce KMCIOTHO-OCHOBHBIE paBHOBECUS B BoJHOM pacTtBope NaoHPO4 u ykaxute
COIPSIKEHHBIE Mapbl KUCJIOT U OCHOBAHUH.

Chopmynupyiite ycioBUs BBIIAJACHUS U PACTBOPEHMS OCAAKOB — «IIPABUJIO MPOU3BEACHUS
pactBopuMocTn». Kakue n3MeHeHus npon3oiayT B reTepOreHHo cucreme

Fe(OH): (ocanok) < HACHIIEHHBII pacTBOP

npu nobapneHuu K Heit ciaenyromux Bemiects: HCL, H>O, FeClo, KOH?

Pazgen 7. OKHCIMTEIbHO-BOCCTAHOBHTEJIbHbIE MpoLEcChl. JJEKTPOXHMHYECKHE
Nnpouecchl B dJekTpojuTax. Koppo3us u 3ammra oT KOppo3uu.

1.
2.

N

Yto u3yuaer 37eKTpoXuMus? 3a CUET 4ero NPOTEKaroT JEKTPOXUMHUYECKHE ITPOLIECCHI?

YUTo Takoe OKHMCIHUTCIBbHO-BOCCTAHOBHUTENBHBIC peakuuu? JlaiTe omnpeneneHue MOHATHIM
«CTENEHb OKUCJIEHUS, «BOCCTaHOBUTEIbY, «OKHCIIHUTEIDY, «OKHCJIEHHEY,
«BOccTaHoBieHuey. [IpuBennure npuMepsl.

UYro Takoe anektponabl? M3 uero ux usrorasnusaroT? Kakue mporecchl NpoOMCXOAST Ha
MOBEPXHOCTH METANIMYECKOT0 AJIEKTPO/Ia MPH MOTPYKEHUU €r0 B PACTBOP HOHOB 3TOTO XKe
Merasia?

Kaxk obpasyercs 1BoiHO# 251eKTprueckuii ciioi? UTo Takoe 3JeKTpOAHBIA MOTEHITHAN?

. UTo Takoe paBHOBECHBIH 3JEKTpOIHBIA moreHIMan? Kak oH o0Oo3Hauaercs, B ueM

u3Mepsercs? Uro xapakrepusyeT 3Ta BeauunHa? OT 4ero oHa 3aBUCHUT?
Urto Takoe cTaHJapTHBIN BOAOPOAHBIN 35ekTpoa? /s yero oH ucnoassyercs? Yemy paBeH
€ro 3JIEKTPOIHBIN MOTEHIA?

. UTo Takoe cTaHIapTHBIN 3JEKTPOIHBINA MoTeHnuan Metayuia? Kak oH o0o3Hayaercs, B yeM

mMepsercsa? Yrto xapaktepusyeT naHHas BenauuuHa? Kakue 3HaAYeHHST OHAa MOMKET
IIPUHUMATH?

. Ot kakux (aKTOPOB 3aBUCHUT AJIEKTPOIHBIN moTeHuan? [IpuBeauTe mojHOEe U COKpAICHHOE

ypaBHeHusa HepHcra. IlosicHuTe, Kakue BEIWYMHBI TaM HCIIOIBL3YIOTCA. B Kakux ciydasx
UCIOJIb3YIOTCS 3TH YPaBHEHHUS?

. UTo mnoka3bpIBaeT psii 3IEKTPOXMMHYECKHMX HaIpsDKeHHH MetamuioB? Kak pacrnosokeHsl

MeTasutbl B 3TOM psany? C yem cBs3aHa BOCCTAHOBUTEIbHAS CTIOCOOHOCTh METAJLIIOB?
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Uto Takoe rampBaHWYecKui anemeHT? M3 dero oH cocrout? M300pasurte yCTpOWCTBO
raJIbBAHUYECKOTO 3JIEMEHTA (CXeMY raIbBaHUYECKOTO PJIEMEHTA).

Kak 3apspkeHbl KaTod U aHOJ B TaJlbBAHMYECKOM 3jieMeHTe? Kakue npoiecchl IpoTeKaT y
uX noBepxHocTU? I'1e BO3HUKAET 3JIEKTPUUECKHI TOK B ralbBAaHMUECKOM 3j1eMeHTe? B kakom
HaIlpaBJICHUN JBUKYTCS 3JIEKTPOHBI B TAIbBAHUYECKOM 3JIEMEHTE?

Ha nmnpumepe rambpBaHmyeckoro onemeHta JlaHmdng-fkoOum — pacckakuTe  Kakue
AIEKTPOXUMHUUYECKHUE MTPOLIECCHl TaM NpoTeKatoT. Hanummnre ypaBHEHHs peakluii Ha KaToJie
U aHOJE.

UTto Takoe 3JIeKTPOJBIIKYINAs CUJia TalbBAaHMYECKOTO 3eMeHTa? Kak oHa o603Havaercs, B
yeM usmepsercsa? Kak ee Mo>kKHO paccuuTarhb?

Uro takoe snektposn3? M3 4ero cocToOUT CUCTEMA, TIe TPOTEKaeT AMeKTpoau3? M3o00pazute
rpapuUecKu.

Kak 3apspxenbl kKaToa v aHOA TIpH 3JiekTposn3e? Kakre mporecchl MpoTeKaT y TOBEPXHOCTH
31EKTPOI0B?

Kakwue Tumbl 371eKTpo 0B UCTIOIB3YIOTCS MPH AeKTposin3e? 13 uero oHu M3rotaBinBaroTCsA?
[IpuBenuTe NpUMEPBL.

KakoBbl 3aKOHOMEpPHOCTH MpPOTEKaHUs OJJEKTpoiau3a B paciiaBax? Kakue mporieccsl
MpoTeKaroT Ha aHoze u katone? [IpuBenure mpumep.

KakoBbl 3aKOHOMEPHOCTH MpPOTEKaHUs JJEKTpoju3a B pactBopax? Kakue mnpoueccs
MPOTEKaloT Ha aHoje U katone? [IpuBenure npuMepsl.

Uto Ttakoe koppos3us MetamioB? Yem xapakrtepusyercs mnpouecc kopposzuu? Iloyemy
KOpPPO3Usl HEraTUBHO BJIMSIET HA METAINTIMYECKUE KOHCTPYKIUU U U31eNus?

Urto Ttakoe xuMuueckas kopposus? B kakux cpemax oHa mporekaeT? Kakue OBIBarOT THITBI
XUMHUYECKOoN Koppo3un? [IpuBeanre npumepsl.

. Kakue mecra B n31enusax 1 KOHCTPYKIUSX SBISIOTCS KOPPO3MOHHO OMACHBIMH U IToYeMy?
22.
23.

UTto Takoe 31eKTpoXuMHUUecKast Koppo3us? B kakux cpegax oHa mpoTekaer?

Kaxkue metamnel Hanbonee moaBepkeHbl Koppo3un? [loueMy HEKOTOpPBIE METALIBI, HECMOTPS
Ha WX BBICOKYIO BOCCTAaHOBHTEIBHYIO CIIOCOOHOCTH, HE TIoIBepratoTcs kopposun? [IpuBenure
MIpUMEPHI TAKUX METAJIIOB.

Hepe‘H/ICHI/ITe MCTObI 3allIUTHI MCTAJUIOB OT KOPPO3HHU.

Uro takoe nerupoBanue MetamioB? Kakue BeliecTBa BHICTYNAIOT JETUPYIOIIUMU J100aBKaMU
U KaKk OHM BJIMSIOT Ha cBoiicTBa MeTaynna? [louemy mpu JierMpoBaHUM METala CKOPOCTb
Koppo3uu 3amenisercsi? Yem 0O0yCIOBIEHO TO, 4YTO COBPEMEHHBIE CTalld SBIISIOTCS
HeprKaBeroIuMu?

Uto Takoe 3anuTHBIE TOKPHITUS? 3 4ero oHM M3roTaBIuBarOTCs?

Pasznen 8. Xumusi kommiiekcHbIX coeqnHennii. KommiekcooopazoBanue B

pacTBopax.

1.

I[aﬁTe OMnpeaACIICHUE KOMIIJICKCHOMY COCIWHCHMHIO. SBnsroTes M UACHTUYHBIMU TCPMUHBI
«KOMIIJICKCHOC COCOAMHCHUC) U «KOOPAWHALIMOHHOC COGI[I/IHCHI/IC»? B uyem 3akmrouaercs
TJIaBHOC pa3Indnue MEXIY KOMIIJICKCHBIMU COCIMHCHUSAMU U HBOﬁHBIMH corsimMu?

. JlaliTe KpaTKyro XapakTEepUCTUKY OCHOBHBIX COCTABHBIX YACTEN KOMIUIEKCHOTO COEAUHEHHS,

TaKuX KaK BHEIIHSS cepa U BHYTPEHHSS (KOOpAuHAIMOHHAs) cdepa, KOMIUICKCHBIH HOH 1
MOHBI BHENTHEH c(hephl, ICHTPAIBHBIN aTOM (KOMILIEKCOOOPa30BaTeNhb) U JTUTAHIbI.

. Kakas cymecTByeT B3auMOCBs3b MEXKAY BEIMYMHOW KOOPAMHAIMOHHOTO 4YHCIIA U

reOMETpUUYECKOil  QopMoil KoMmIiekcoB? B  dWeM 3akirodaercs pa3iuuue MExXIy
MOHOJICHTATHBIMA M MOJUACHTaTHbIMM JiMrasgamu? Kakue suranapl Ha3bIBarOTCS
xenatasiMu? [IpuBenuTe mpuMepsl MONUICHTATHBIX XEIaTHBIX JIUTaH]I0B.

. Kakue koHCTaHTEI PaBHOBECHUSA HMCIIOJIB3YIOTCA B KAUCCTBC KOJIMYCCTBCHHBIX XapaKTCPUCTHUK

YCTOMYMBOCTH KOMIUIEKCHBIX COE€QUHEHMI? Kakoe COOTHOIIEHHE BBIIOJIHAETCS MEXKIY
CTYNEHYaTbIMM KOHCTaHTaMU OOpa3oBaHMs KOMIUIEKCAa M €ro oOmed KOHCTaHTON
obpazoBanus? YTo xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COCIMHEHHS U
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KakKk OT ¢ BEJIMYMHBI MEPEHTH K KOHCTAaHTEe 00pa30BaHUS KOMIUIEKCHOTO COCIMHCHHUS WU
o0OpatHo?

. Kakx MoxHO mpeacTaBuTh 0Opa3oBaHHME KOOPAWHAIIMOHHBIX CBS3€H C TO3WIMKA METoaa

BaJICHTHBIX CBsi3eii? Kakas B3aMMOCBSI3b CYIIECTBYET MEXIY T'€OMETpUUYECKUMU (popmamu
KOMIUIEKCHBIX MOHOB M THIAaMU TuOpuau3anuu opoutaneii? Kakue KOMIUJIEKCH OTHOCST K
BBICOKOCITMHOBBIM, a KakWe - K HU3KOCIMHOBbIM? Ha uem ocHOBaHa MeTOAMKA MPOTHO3a
MapaMarHUTHBIX U TUAaMarHUTHBIX CBOMCTB KOMILIEKCOB?

. Ilpoananu3upyiite H30MEPHI0 KOMIUIEKCHBIX COeAMHEHHH. UeM pa3ndaioTcs Mexy coboit

CTPYKTYpHasi ©30Mepus U crepeonszomMepus? Jaiite onpeneneHue u NpuBeInTe IPUMEPHI s
CIHEAYIOUIMX BHUJIOB CTPYKTYPHOM HW30MEPHUMU: HWOHU3ALUMOHHOW, THAPATHOM, CBSA3EBOMU,
MOJISIPU3AIMOHHOM W KOOPAMHALMOHHOW, a TaKXKe CTEPEOM30MEPUU T'E€OMETPUUYECKOU WU
ONTUYECKOM.

Pasznen 9. XumMus HeMeTAJLJIOB M HX COeIHMHEHHIA.

Kaxkoe nmonoxxeHue B mepuoanuecKkoi Ta0IuIe 3aHUMAIOT P-3JIEMEHTHI - HeMeTallbl? Kakast
KOPPEJSAIHS CYIIECTBYET MEXKIY IMOJIOKEHHEM P -3JIEMEHTOB B MEPUOJUYECKON TalmHIIe,
ANEKTPOHHONW KOH(UTypalHueld WX aTOMOB U CTENEHSIMH OKHCJIEHMSI STHX AJIEMEHTOB B
XUMHYECKUX coequHeHusX? UeMm OOBSCHSETCS CYIIECTBEHHOE pa3Iu4Hhe CBOWMCTB P -
3JIEMEHTOB BTOpPOTO MEPHUOJA M 3JIEMEHTOB COOTBETCTBYIOLIMX TPYIIN IOCHEAYIOINX
nepuoioB?

Onummure cocTaB ¥ CTPOEHUE MOJIEKYJIbI BO/Ibl. KakoB MexaHN3M 00pa30BaHUsI XUMHUUECKHUX
cBszell B Mosiekysie HoO? [loueMy oHa nossipHast, 4eMy paBeH €€ AUIOJIbHbIA MOMEHT?
[loueMy Boma 1uIaBUTCS M KHUNMT NHpu OoJsiee BBICOKOM Temmeparype, YeM ee aHajor
cepoBogopoA? [Touemy BoJia B TBEpJOM COCTOSIHUHM (JIE) UMEET MEHBIIYIO IIOTHOCTh, YEM
B JKUJKOM?

YeMm otamuaercs OT OOBIYHON BOIBI Tshkenas Boja? Hackonbko oHa pacmpocTpaHeHa B
npupoze? Kak ee nmoay4aror B HpOMBIIIJIEHHOCTH?

[Touemy Boma cmocoOHa pacTBOPSITH OdeHb MHorue BemiectBa? [louemy pacTBopeHUE
BEILIECTB B BOJE COIPOBOYKIAETCS TEIVIOBBIMU U IPYTUMH SIBIICHUSIMH, XapaKTEPHBIMU IS
XUMHYECKHUX PEAKIIN?

[Ipn pacTBOpeHMM MHOTMX BEIIECTB B BOJE MPOUCXOAUT MX ruaponu3. Hanummre
ypaBHEHHS THAPOIIM3a JaHHBIX BemecTB: ZnCly, Na;C03, A12S3, SiCls-

OxapakTepu3yiTe cocTaB NPUPOIHBIX BOA. C KaKOH IEIbI0 MPOU3BOJUTCS BOIOMOATOTOBKA
MPUPOJIHBIX BOJ, M U3 KAKUX OCHOBHBIX OINEpaluii OHa COCTOUT?

[Touemy HexenarenbHO NPUCYTCTBHE KUCIOPOJa B BOJE, UCIOJIBb3YEMOU ISl TEXHUYECKUX
uenei? Kakumu meToaMu mpou3BOAUTCA YOAICHUE KHUCIOPOJA U JIPYTUX PacTBOPEHHBIX
ra3oB U3 BOJKLI?

IIpucyrcTBUE Kakux IpUMecel B BOJAE NPUIAET €il )kecTKOCTh? B yem cocTout paznuuue
MEXKJYy BPEMEHHOM M TMOCTOSHHOM KEeCTKOCThIO? Kakumu MeTomaamMu MpPOU3BOIUTCS
yAaJIeHHE U3 BOAbI COJIEH KEeCTKOCTU?

Kak, ucxons w3 31neKTpoHHON KOH(UTrypaluy aTOMOB, MOKHO OOOCHOBAaTh BO3MOXKHbBIE
CTETIEHU OKHCJICHHS TraJIoreHOB B MHTEpBatie ot -1 1o +7? Kak u nouemy ¢rop orianuaercs
OT JIPYTUX TAJOTCHOB IO CTENEHU OKHUCIEHHUS W ApyruM cBoiictBam? Kakumu criocobammu
MOJIy4aloT TaJOreHOBOJOPOIHbIE KHUCIOTHI? YeM oObsicusercs aeiictBue HF nHa SiO: u
cunuKatHele cTekaa? Uro mpoucxoaut npu pactBopeHuu Clo B Bome?

Kakue oxcuzibl 1 OKCOKHMCIIOTHI M3BECTHBI JJis rajioreHoB? Kak moiay4daroT OKCOKHCIOTHI
XJIOpa ¥ uX coiu? B Kakoi MocnenoBaTeIbHOCTH UM NOYEMY YMEHBIIAETCS CUjla KUCIOT B
psny HCIO - HCIO. — HCIO; -HClO4? Oxapakrepusyiite OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA OKCOKHUCIIOT XJI0pa U ux coneld. Kakue cBoiicTBa nepxJsopara
aMMOHHS OTIPEIEIIUIIN BBIOOP €ro B KauecTBE KOMIIOHEHTA PaKETHOTO TOIINBA?
OxapaxkTepu3yilTe BO3MOXKHbIEC BaJICHTHOCTH U CTENIEHU OKUCIICHUS! aTOMOB P-371€MEHTOB VI
rpynn Ha OpuMepax Kuciaopoja U cepbl. Kak H3MEHseTCs yCTOMYMBOCTHh COEAMHEHHM
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AJIEMEHTOB B BBICIIMX CTENEHSX OKUCICHHS IO pAny cepa- mosioHuil? Kak mposiBisiercs
BTOpUYHAS TIEPUOJAUYHOCTD B ATOM Psiy?

Oxapakrepusyiite amtorpomabie ¢opmbl kuciaopoma O: m Os. Kak momyuator O: B
MPOMBIIICHHOCTH W JlabopaTopHOoW mpakTuke? Kak monmydaroT W A Kakux Iesei
ucnons3ytoT O3? Kakosa posib O3 B 3a1IUTE )KU3HU Ha Haiiel riaHeTe? YTo npeacTaBisioT
coOoii mepokcuabpl W cynepokcuabl? OxapakTepu3yWTe KHUCIOTHBIE W OKHCIHUTEIHHO-
BOCCTaHOBUTENbHBIE cBoMCTBA Ho0O2. Kakyro posib UrparoT mporecchl OKUCIEHUS B AKUBBIX
opranusmax?

Kakue amnorponnbie ¢opmbl u3BecTHBl st cephl? KakoBbl 00jacTu NpUMEHEHUS
anemeHTapHou cepbl? OxapakTtepusyiite cBoiictBa H>S u  cynmpdumoB metamios.
Paccmotpute crioco6s! momyuenust u cBoiictBa SO2, SO3, H2SO4 cynbhuToB, THOCYTB(}ATOB.
OO6mrast xapakTepucTHKa 3JeMeHTOB VA - Tpynmbl. A30T, dochop M UX COCTMHCHHS.
IIpoctsle BelecTBa, auIOTPOIIHSL.

UeMm o0OOBSCHSETCS XUMHYECKass WHEPTHOCTh MOJIEKYJISIPHOTO a30Ta IPU HEBBICOKHX
TeMneparypax? Kakue creneHu OKHCIEHUS U B KaKMX COCIUHEHHSIX CBONCTBEHHBI a30Ty?
Kakum nmyrem armocdepHblii a30T IEPEBOIAT B CBA3aHHOE COCTOSIHHE.

Coenunenus asora u (Qocopa c BomopomoM. XapakTep CBS3H, 3SHEPreTHYECKHE
XapaKTepUCTHUKU M CTPOCHHE MOJIeKyl. MeToapl MOJy4eHHsT U OCHOBHBIE CBOMCTBA
coequnenuit 9Hs. Conu ammonust u pochonus.

Oxkcuabl a30Ta: METOABI IMOJTYYEHUs, CBOMCTBA. A30THCTass M a30THAsI KHUCIOTBL, M HX
CTpOCHHE, CBOMCTBA U METO/IBI MOJTYUYCHHS, HUTPUTHI K HUTPATHI.

OxapakTepu3yiTe COCTaB U CTPOCHUE OKCUIOB (Gocdopa B CTEMEHIX OKUCIEHUs +3 U +5.
KakoBbl cocTaB u OCHOBHOCTH rumnodocdopuctoii, pochopucroit u dhocopHoii KUCIOT?
[IpuBenuTe ypaBHEHUS AUCCONMAIMU KUCIOT Gocdopa. Kakue kucmoTsr hocdopa 1 ux coau
IPOSIBIISIIOT BOCCTAHOBUTENIbHBIE CBOHCTBa? YTo mpencTaBisioT coboil ¢docdarel u
nonrdocdaThl, KAKOBBI UX COCTABBI M CTpOeHUE?

JlaiiTe O0OLIyI0 XapaKTepPUCTHKY p-1eMeHToB IV rpynmbl (0COOEHHOCTH CTPOEHUS
ANEKTPOHHBIX OOOJIOUEK AaTOMOB, IOTEHIMAIbl HMOHU3ALUU, CPOACTBO K 3JIEKTPOHY),
0COOEHHOCTH CTPOEHMS MPOCTHIX BEIECTB: anma3, rpadur, xapOuH, ¢ymiepeH, rpadeH,
HaHOTPYOKH.

Oxcuapl yriepoja, CTpoeHHE MoJekysl M cBoiictBa. KakoBa ponr CO2 B mpouecce
dhoTtocuaTe3a. OkcokuCoTH yriepoaa. Kapoonatsr. ["aorenuast. KapOuasr MeTamios.
KpemuueBbie KUCIOTHI U CHIIMKATHI. OKCO- ¥ THAPOKCOMHBI aHANIOTOB KpeMHus. Coiu 010Ba
Y CBUHIIA, UX PaCTBOPUMOCTH U rUApoiu3. ["amoreHuapl. XuMust MOIyIpOBOAHUKOB.
Kakumu coiicTBaMu 001aJ1al0T aKTUBUPOBAHHBIE YIIU? PaccMOTpUTEe OCHOBHBIE 00JIACTH
WX TpuMeHeHus. YTo mpencTaBisiioT coO0i yriepoJHbIe BOJIOKHA M KaK UX TOJydYaroT?
[ToueMy KOMIIO3UTHI Ha OCHOBE YIJIEPOJHBIX BOJIOKOH OTHOCAT K 4YHCIy HauOolee
MePCIEKTUBHBIX MaTepuanoB? HazoBuTe 001acT MPUMEHEHUS YTIAEPOTHON CaXKH.

Kakum rmyreM MOXHO MOJIyYUTh CTEKIIO0 Ha ocHOBe S102? C Kakoi LeNbi0 B COCTaB MHOTUX
BHJIOB CTeKJa BBOAAT OKcuabl MetauioB (NaxO, CaO, B20; u np.)? Kakue moGaBku
COJZIEpKaTCsl B CTEKJaX CHEIUANBbHBIX BHUIOB? 3a CYET Yero JOCTUTAECTCS BO3MOXKHOCTH
nmoydeHus: BeTHBIX crekoin? Kak momydarotr cutamibl? Uto oHU cO0OM MpEacTaBisioT U
KaKUMU CBOWCcTBaMHU 001a1atoT?

UTo CHyXHUT CBIpbEM IS LIEMEHTOB M KAaK MX MOJy4aroT? 3a CYET Yero MpPOUCXOIUT
OTBEpAECBaHUE CMECH LIEMEHTA C BO0M? UeM paznnyaroTcs pasHble Mapku ieMeHToB? Kakue
pa3anyus 1Mo COCTaBy UMEIOT PACTBOPHBIE U OETOHHBIE CMECH, KAKOBO Ha3HAUYEHUE KayKIOM
u3 HUX?

Kakue martepuansl Ha3bIBalOT Kepamukoil? UeM kepamuka otinydaercs oT crekon? Kakoe
CBIPBE HUCHONB3YIOT JUIsl M3TOTOBJIICHUS MYJUTUTOBOW KepaMuku? KakoBBI 0COOCHHOCTH
COCTaBa M CTPYKTYpbl MYJUIUTOBOM KepamMHuKH? OXapaKTepu3yWTe pa3jiuyHbIe BHUJIbI
KEPaMUKH: CTPOUTENBHYIO, OBITOBYIO, TEXHHUYECKYI0. OTMEThTE 0COOEHHOCTH MX COCTaBa U
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12.

cBoiicTB. YUem otnuuaetcst hapdop ot npyrux BumoB kepamuku? Kak ero mosyqarot, 1Jis
KaKuX 1eJei UCTOIb3YI0T?

Pasznen 10. XuMusg MeTalJI0B M UX CO€THHEHMIA.

Hackonpko cnpaBeuyiMBO yTBEP)KIEHHE, YTO METAJIbl IPEICTABIICHBI JIEMEHTAMU BCEX
OJIOKOB, TO €CTb S-, p-, d- 1 f-6;10k0B? MOXKHO M BBIACTUTH 3JIEKTPOHHBIE KOHPUTypauu
aTOMOB, KOTOpbIE HarboJiee XapaKTepHbI AJI1 METAJLJIOB?

Yro nmpencTaBisaioT coOoi craBbl? YeM OTIMYAIOTCs APYT OT Jpyra CIUIaBbl BHEAPEHHS U
3aMelIcHua?

B kakux ¢dopmax Meramibl MpencTaBiIeHbl B MPUPOIHBIX ycioBusAx? Kakue MuHEpabl
Ha3pBatOT pynou? IlpuBeauTe mnpuMmepbl pya METALIOB, HAWMOOJee BaXHBIX IS
XO3SIICTBEHHBIX LIEIICH.

Cnenaiite 0030p OCHOBHBIX METOJOB IMOJYyYEHHUS METAJJIOB M3 MPUPOIHBIX COCAMHEHUH.
[IpuBenuTe mnpuUMepsl, WLIIOCTPUPYIOIINE NPUMEHEHUE KaXIOro M3 MEPEUHCIICHHBIX
MeTo10B. Kakue MeTaiibl mosty4aroT METOJ0M AiekTposu3a? [louemy HEKOTOpbhIE METAILITbI
MOJIYYaloT AJIEKTPOJIM30M BOJHBIX PAcTBOPOB HUX COJIeH, a Jpyrue - 3IEKTPOIU30M
pacruiaBoB?

Bce s-anemenThl - Metayibl. Kak M3MeHseTCS aKTMBHOCTh METAJJIOB 3TOM TPYMIIBI B
3aBUCUMOCTH OT HUX TOJIOKEeHUsI B ieproandeckoi Tadmune? Kakue uz metamios A u [TA
TPYII MOJY4aroT METOAOM 3jeKkTposinza? IloueMy HU OJIMH W3 IIEJTOYHBIX METAJJIOB HE
MOJIy4aloT METOJIOM BOCCTAaHOBJIEHHS B BOJHOM pacTBOpE C MOMOINBIO Jpyroro Oojee
aKTUBHOTO IIEJIOYHOr0 MeTasuia?

Kakue coenmnenus obOpasyrorcs mpu B3aumojeictBun MetaioB IA um [IA rpymm c
KHUCIOPOAOM M BOAOH? UTO mpeacTaBisioT co0Oi MEPOKCHUABI M CYNEPOKCUIBl ITUX
MeTtauioB? Kak u3MeHsieTcsl crjia OCHOBaHUH B 3aBUCHMOCTH OT TOJIOKEHUST 00pa3yIONIuX
UX S-2JIEMEHTOB B Tmepuoanueckoil tabnmme? Kak Mony4aroT NPAKTUYECKH BasKHBIE
MIPOIYKTHI - KAIBIIUHUPOBAHHYIO COJlY M MUILEBYIO CONY?

B ueM NpuuMHA HEYCTOMYMBOCTH «IIPOCTHIX» MOHOB A1°" B BoaHbIX pacTBopax? Ilouemy
HEJIb3s1 BBIICTUTH U3 BOJHBIX pacTBOPOB coeauHeHus AlbS3 Alb(COs3)3?

UeMm O0OBSCHSETCS YCTOMYMBOCTH ATIOMUHHUS TIO0 OTHOIICHHIO K okuciurensm? Kakue
CBOMCTBA AJIFOMUHUS ONPEAEITHIA BO3MOXXHOCTh IIMPOKOT0 UCIOIb30BAHNS aTFOMUHHEBOM
(G OJIbrHU 1711 MPUTOTOBJICHHUS, YIIAKOBKU M XPAHEHUS MTUIIEBBIX POTYKTOB?

Kakue »nexTpoHHBIE KOH(UTYpallMd aTOMOB CBOWMCTBEHHBI d-meTaimiaM (TepexoaHbIM
Merauiam)? Kak MOXHO OLICHUTh 3HAYEHUSI BO3MOXHBIX MAaKCHUMAaJbHBIX CTENeHEl
OKHCJIeHUsT d-METaJIOB, UCXO/ISI U3 UX TOJIOKEHHMSI B ITepuoandeckoit Tabnuie? Kakue 3ako-
HOMEPHOCTH U3MEHEHUS CBOMCTB METAILJIOB MPOSBIIAIOTCS B 3aBUCUMOCTH OT UX MOJOKEHUS
B IIEpHOaX U B TPYNIAX MEPHOINUECKON TaOINIIBI?

Kakumu cBoiictBamu oOmagaror metamisl Cr, Mo u W, Kakue peareHThl U NpH KaKux
YCJIOBUSIX JEUCTBYIOT Ha 3TU MeTaiuibl? CocTaBbTE ypaBHEHUS peakinil B3aumoaeincTus Cr
¢ pa3baBieHHOM U KoHIeHTpupoBaHHONH H2SO4, Mo — ¢ xoHuenTpupoBanaoit HNOs, W -
co cMecrio HNO3 u HF.

. Kakue crenenun okucnenus xapaktepusl 1 Cr, Mo 1 W B UX XUMUYECKUX COCTUHEHUSX?

PaccMoTpuTe OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHMSI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
1 KUCJIIOTHOOCHOBHBIX CBOMCTB Xpoma Ha ipuMepe coeuHeHn CrO-Cro03-CrOs u Cr(OH)2-
Cr(OH)3-H2CrQ4. Kakoe pa3nuuue 1o coctaBy v CTPYKTYpPE MPOSIBIISICTCS MEXKITy XpOMaTaMH
U JUXpomMaTaMu?

Kakue cTenenu oKuciIeHns B XUMUYECKUX COeAMHEHNAX MposiBisAioT Mn, Tc u Re? Ykaxure
HauboJee YCTOWYMBBIE COCTOSHUSI ATHX BJEMEHTOB U TE€ YCIOBHUS, IPU KOTOPBIX OHHU
peanu3ytorcs. B mpupogHBIX YCIOBHSIX Hambosiee yCTOWYHMBBIM COCAMHEHHUEM MapraHila
sBasiercst MnQO,. Ilpemyioxute XMMHYECKHE pEaKUUH, C IMOMOIIBI0 KOTOPBIX MOXHO
nosryauts U3 MnOs.cnenyrommue coenunenus: Mn(OH)2, MnO(OH), KaMnO4 1 KMnOg.



13. ComnoctaBbTe 37eKTpOHHBIE KOH(UTryparuu atomoB Fe, Co u Ni U cTelneHn OKHCIICHHS,
CBOWCTBEHHbIE JSTHM JJIEMEHTaM, OOpaTHB BHHMMAaHHE HA MaKCHMAaJbHblEe 3HAYCHUS
BO3MOXKHBIX CTEIICHEH OKUCIICHUS U 3HaUeHUs HanboJiee YCTOMUMBBIX CTENIEHEeH OKUCIICHHUS.
Kakne KOMIUIEKCHBIE COETUHEHHS MOTYT OOpa3oBBIBAaTh JaHHBIE 3yeMeHTHI? JlaiiTe
XapaKTEPUCTUKY KHCIOTHO-OCHOBHBIX CBOHCTB TuapokcumoB xene3a (II) m (II). Yro
MPEICTaBIAIOT co00i peppuThl? UeM 00yCI0BICHO MIMPOKOE TPAKTUYECKOE UCTIOIb30BaHUE
JKelle3a U CIUIaBOB Ha ero OCHOBE?

4.2. TecToBBIC 3aJaHUA

Bapuantsl TecToB no pasneany Cmpoenue amoma. Ilepuoouueckuit 3akon u
nepuoouueckasn cucmema /I.U. Menoeneeea. Xumuueckasn c6:a3o

TECT 1

1. B kakoii mape yka3zaHbl XMMUYECKHE CUMBOJIBI DJIEMEHTOB, Hanboee OJIU3KUX MEXKIY cO00i
M0 XUMUYECKIM CBONCTBaM:

a) Li u Be;

0) Be u Na;

B) Liu Na;

r) Be u B.

2. OTMeThTE NPaBUIIbHBIE YTBEPKIACHHUS:

a) KaxIpld mepuoj; 0e3 MCKIIOYEHUsS HAYMHAETCS IIEJOYHBIM METallIOM M 3aKaHYMBaeTCs
0J1aropoTHBIM Ta30M;

0) Bce 0e3 MCKIIOYEHHUsSI deMeHTH B Ilepmoanueckoil CHCTEME PACMoOJIOKEHBI B TOPSJIKE
BO3pacTaHUsI OTHOCUTEIBHON aTOMHOM MAaCCHI;

B) OOJIBIIMHCTBO 3JIEMEHTOB OOJIBIINX MEPHUOJA0B OTHOCSTCS K METaJlIaM;

I') B MJIBIX MEPHOJIaX PACIOIO0KEHBI 3JIEMEHTHI TOJIBKO TNIABHBIX MOATPYII, a B OOJBIINX — KaK
TJIaBHBIX, TaK ¥ TOOOYHBIX MOATPYIIIL.

3. Ykaxute PpU3nUECKUil CMBICT HOMEpa MepUoa:

a) MOKa3bIBAET YMCJIO BaJCHTHBIX JIEKTPOHOB B aTOME;

0) TOKa3bIBACT YHCIIO YIHEPTETUUECKUX YPOBHEH B aTOME;

B) paBeH OOIIEMY YHCITY DJICKTPOHOB B aTOME;

I') PaBEH YUCILY 3JIEKTPOHOB Ha BHEIIHEM YHEPIETUUECKOM YPOBHE aTOMA.

4. B xakoMm psiy pacroiokeHbl CUMBOJIBI TOJIBKO d-37IEMEHTOB:

a) Ca, Mn, Co;

0) Sc, Ag, Cu;

B) Cl, Te, Ti;

r) Au, Ce, Po.

5. Kakue XxapakTepuCTUKH aTOMOB 3JIEMEHTOB HaXOASTCS B NEPUOAMYECKON 3aBUCHUMOCTH OT
3apsifia aTOMHOTO Sapa:

a) mMacca;

0) MeTaJUTMYEeCKUEe U HEMETAUIMUECKUE CBOMCTRA;

B) paguyc;

T') BBICIIIAsl BAJICHTHOCT.

6. Yxaxute (pU3MUECKUil CMBICT HOMEpa IPYIIIbI U 3IeMeHTOB B [leprouueckoii cucreme:

a) JUIsl HEKOTOPBIX AJIEMEHTOB PaBEH YHCIY JIEKTPOHOB Ha BHEITHEM SHEPT€TUYECKOM YPOBHE;

0) KaK IpaBUJIO, paBeH YHCITY BAICHTHBIX JIEKTPOHOB;

B) paBEH YMCIly SHEPT€TUYECKUX YPOBHEH B aTOME;

I') Ul HEKOTOPBIX 3JIEMEHTOB PaBEH CyMME UYMCia JIEKTPOHOB Ha BHELIHEM 3HEPIE€TUYECKOM
ypoBHE U d-3JIEKTPOHOB Ha MPEBHEIIHEM YHEPreTHYECKOM YPOBHE.

7. K kakoMy ceMelCTBY OTHOCUTCS 2JIEMEHT C OTHOCUTEIBHON aTOMHOM Maccoi, paBHo# 137,3:

a) p;



0) d;

B) S;

r) f.

K xakomy cemMeicTBYy OTHOCUTCS 3JIEMEHT C MOPSAIKOBBIM HOMEPOM 26:
a)s;

0) p;

B) f;

r)d.

9. Kakue cokpareHHbIe 3JeKTPOHHBIE KOHGUTYparuu oTBeqaroT d-3nemenTtam IV nepuona:
a) ...3s?3p%s!;

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

B) ...35%3p%;

1) ...3523p%4s?3d°.

10. VYkaxute CUMBOJIBIP —3JIEMEHTOB:

a) N;

0) Fr;

B) P;

r) Xe.

TECT 2

1. B rmaBHBIX TOATPYNIIAX PaCIOI0KEHBI JIEMEHTHI:

a) TOJIBKO §- U pP-CEMENCTB;

0) KaK MpaBUJIO, C OJUHAKOBBIM YHCIIOM 3JIEKTPOHOB Ha BHEIIHEM YHEPIe€TUYECKOM YPOBHE IS

BCEX DJIEMEHTOB JAHHOW TOTPYIIITHI;

B) TOJIbKO HEMETAJLJIBI,

I') KaK METaJUTbI, TAK U HEMETAJLJIBL.

2. B 1o60YHBIX MOATrpYIIax pacrnoyioKeHbI 3JIEMEHTHI:

a) TOJBKO METAJLIIBL;

0) TOBKO JIeMEHTHI d- U f-ceMeHCTB;

B) B aTOMax KOTOPBIX JIEKTPOHAMHU 3ATIOIHSAETCS MPEABHEIIHUN WM TPETUN CHAPYKU

SHEPreTUYECKUN YPOBEHB;

T') TOJIbKO YETHBIX PSI0B OOJBIINUX IEPUOJIOB.

3. Kakue yTBepXkIeHHUsS CIpPaBEMJIUBBI ISl BJEMEHTa C COKpAlIEHHOW JJIEKTPOHHOMH

KOH(UTrypalueii aToMa B OCHOBHOM COCTOSIHUH ...3d°4s!:

a) pacriosioxed B 11 mepuose;

0) Haxonutcs B VI rpymnrme riaaBHON MOATPYIIIIH;

B) pacnojiokeH B VI rpymnme moGo4HON MOATPYIIITHL;

') B aTOMe 6 BaJICHTHBIX 3JIEKTPOHOB.

4. VKaxuTe COKpalleHHbIE 3JEKTPOHHbIE KOH(QUTYpallMd aTOMOB 3JEMEHTOB, 00pa3yIOIIuX
BBICIINE OKCUABI cocTaBa D207:

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

5. B riiaBHBIX mOATpyNIax METALINYECKHUE CBOMCTBA AJIEMEHTOB:
a) pacTyT CBEpXY BHHU3;

0) pacTyT CHHM3Y BBEpX;

B) U3MEHAIOTCS CIIydaiiHBIM 00pa3om;

T') HE U3MEHSIOTCS.

6. B nepuogax Metaqimueckue CBOMCTBA 3JIEMEHTOB:

a) crpaBa HAJIEBO PaCTyT;

0) creBa HaIpPaBO YMEHBILAIOTCS;



B) HE U3MEHSIOTCS;

') CHa4aja pacTyT, a 3aTEM YMEHBIIAIOTCS.

7. DneMeHTHl V TpyNIbl 00pa3yroT OKCUIIBI C 00IIeH GopMyIIoi:

a) 903;

0) 9203;

B) 320s;

r) 904.

8. B psany Be —» Mg — Ca Meraminueckue CBONCTBA 3JIEMEHTOB:

a) YMEHBIIIAIOTCS;

0) pactyT;

B) CHauaja yMEHbBIIAIOTCs, 3aTEM pacTyT  CHauajia pacTyT, 3aTeM YMEHbIIAIOTCs.
9. Yxaxute GopMyiy BBICIIETO OKCUIA AJIEMEHTA C 3apsiIoM sIpa, paBHBIM +24:
a) D0;

0) 9207;

B) D03;

r) 920s.

10. Ykaxkure GpopmMyiry BOZOPOJTHOTO COSAUHEHUS AIEMEHTA C MOPSIKOBEIM HOMEpOM 32:
a) OH;

0) OHs;

B) OHp;

r) DOHa.

TECT 3

1. B xakoMm psiiy yKazaHbl CHMBOJIBI DJIEMEHTOB S-, p- U d-ceMeicTB:

a) K, H, Ca;

0) Fe, F, Ti;

B) Sr, C, Co;

r) He, Mg, Ag.

2. Ilepuoanyecku U3MEHAIOTCA XapaKTEPUCTUKU aTOMOB:

a) 3apsj sapa;

0) YMCII0 HEUTPOHOB B SPE;

B) 3JIEKTPOOTPULIATEIBHOCTH;

I') YUCJIO BAJIGHTHBIX 3JIEKTPOHOB.

3. B onHOM nepuosie HaXOOATCsl 3JIEMEHTBI:

a) CO CXOKMMHU XMMHUYECKUMHU CBONCTBaMU;

0) C OIMHAKOBBIM PAJNYCOM aToOMa;

B) C OJMHAKOBBIM YHCIIOM SHEPreTUYECKUX YPOBHEI;

T) 3apsi si/ipa aToMa KOTOPBIX MOCIEI0BATEIBHO BO3PACTACT HA CAUHHUILY.

4. B ogHOM TpyIe pacnoyIOAKEHbI AJIEMEHTHI:

a) ¢ OJIM3KUMU 3HAYCHHUSIMU HJIEKTPOOTPHILIATEIILHOCTH;

0) ¢ OIMHAKOBBIM (KaK IMPABHJIO) YHCIOM BAJICHTHBIX AJICKTPOHOB;

B) C MOJJOOHBIMU XUMHUYECKUMHU CBOMCTBAMU MPOCTHIX BEILECTB;

T') C OIMHAKOBOH (B OOJBITMHCTBE CiTy4daeB) (hOPMYJIOi BBICIIIETO OKCHA.

5. 3Has nonoxeHue eMenTa B Ilepuoanueckoil cucreMe, MOXKHO MIPeICKa3aTh:

a) MaKCUMaJIbHYIO BaJICHTHOCTbH 3JIEMEHTA;

0) pacpoCTpaHEHHOCTh 3JIEMEHTA B IIPHPO/IE;

B) YKCJIO U30TOIOB DJIEMEHTA;

r) GopMyITy BOJOPOTHOTO COSAMHEHUSI.

6. Mcxons u3 cokpameHHbIX (GOpMYIT 3JIEKTPOHHBIX KOH(GUTYPALIU aTOMOB YKaKUTE JJIEMEHTHI
OJIHOU I'PYIIIBL:

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

6) ...3s23p%3d%4s?;



B) ...3s%3p>;

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

7. Ilo cxemam pacnpenesieHHs dJEKTPOHOB 10 SHEPreTUYECKUM YPOBHSAM aTOMOB OINPEIEIINTE
CXOJIHBIE IO XUMUYECKUM CBOMCTBAM 3JIEMEHTHI:

a) 2,8, 3;

0)2,7;

B)2,8,5;

r)2,8,7.

8. Ykaxxute COKpaleHHbIC JJICKTPOHHBIC KOH(PHUTypalliKi aTOMOB JJIEMEHTOB V TPYIIIBI
[JIABHOM MOJATPYIIIBL:

a) ...3s%3p>;
6) ...3s23p%3d’4s?;
B) ...2s%2p;

r) ...3523p%3d!%4s24p>.
9. Ilo cokpaiieHHbIM (OpMyJIaM IEKTPOHHBIX KOH(UIYpaluil aTOMOB YKaKUTE 3JEMEHTHI,
PACIIOJIOKEHHBIE B OJTHOM U TOU K€ IPYyIIE U OArPYIIIIE:

a) ..2s';

6) ...3s23p’;
B) ...3d%4s?;
r) ...4s%4p’.

10. DneMeHT ¢ COKpalleHHOW SJIEKTPOHHOW KOH(HUTyparueid HeBO30YKICHHOTO COCTOSHUS
atoma ...3d'4s?:
a) MeTaJlT;
0) HaXOJUTCS B TPEThEM MEPHO/IE;
B) UMEET TPU BAJICHTHBIX 3JIEKTPOHA;
I') pacnonoxkeH B riaBHoi noarpymnmne 11 rpynms.

TECT 4

1. VYkaxure ¢GoOpMyay BBICHIETO OKCHAA OJJIEMEHTa C COKPAIICHHOW JJIEKTPOHHOMN
KoH(urypauueit aroma ...3d>4s%:

B) 220s;

0) 2207;

B) D03;

r) 902.

2. Y snemeHTOB V rpynisl IJIaBHOM MOATPYIIIBI C POCTOM 3apsjia sapa arToMa
HEMETAJUIMYECKUE CBOMCTBA!

a) yOBIBAIOT;

0) yCUITUBAIOTCS;

B) IPAaKTHYECKU HE U3MEHSIOTCS;

') CHavaja yObIBaIOT, 3aT€M YCHIUBAIOTCA.

3. B kakoM psiy 371EMEHTOB 3JIEKTPOOTPULIATEIbHOCTh PACTET CJieBa HAMIPaBo:

a) ¢pTop, a30T, KUCIOPOL;

0) KuCIOpoI, a30T, GTOP;

B) a30T, KHCIOpOo, (GTOp;

r) Kuciopon, Grop, a3or.

4. B pany okcunos cocraBa A1,03 — MgO — K>O ocHOBHBIE cBOIiCTBA:

a) YMEHBIIIAIOTCS;

0) pactyT;

B) HE U3MEHSIOTCS;

T') CHavaja pacTyT, a 3aTEM YMEHBIIAIOTC.

5. B xakoM psay OJEMEHTOB, CHMBOJBI KOTOpPBIX TPHUBEACHBI HUXKE, pacTeT
ANEKTPOOTPHUIIATETILHOCTH ATOMOB:



a) P, Cl, Si;

6) Si, ClL, P;

B) Si, P, Cl;

r) Cl, P, Si.

6. YKaxxuTe psij 3JE€MEHTOB, B KOTOPOM OHHM INEPEUUCIICHBl B MOPSAKE YMEHBIICHUS paauyca
aToMma:

a) HATPU, KPEMHHM, aTFOMUHUI;

0) KpeMHUI, aTIOMUHUHN, HATPHIA,

B) HATPHUH, ATFOMUHUN, KPEMHUI;

I') AIFOMUHUMI, HaTPUM, KpEMHUI.

7. B KakoM psy 2JIEMEHTOB, XUMUYECKHE 3HAKU KOTOPHIX TPUBEIECHBI HHKE, HEMETAIITNYECKHE

CBOICTBA PacTyT clieBa HANPABO:

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. Y xaxxute popmyiy BBICIIETO THIPOKCHIA JIEMEHTA C COKPAIIIEHHON JIEKTPOHHOU

KoHpuUrypanueii ...3s>3p*:

a) O(OH):;

0) H2O4;

B) H2D04;

r) O(OH)s.

9. BriGepute GpopMyny HAaMUMEHEE TEPMUUYECKH YCTOMIMBOTO BOAOPOJTHOTO COSAMHEHUS:

a) CHy;

0) SnHy;

B) GeHy;

r) SiHa.

10. Ykaxwurte GopMyIbl BOJIOPOIHBIX COSTUHEHUHN 3JIEMEHTOB, BOJHBIE PACTBOPHI KOTOPHIX

MPOSIBIISIIOT OCHOBHBIE CBOMCTBA!

a) HF;
6) NH3s;
B) NaOH;
r) CHa.
BapuaHTbI TECTOB 10 pa3jaeiy
Tepmoxumus. Inemennmovl XuMuueckoii mepmooOuHAMUKY
TECT 1

1. DHeprueii Ha3bIBAECTCS:

a) ¢pu3nyeckas BeIMYMHA, XapaKTepU3YIOasi HallpaBJIeHHE TEINIO0OMEHA MEXAY CUCTEMaMU;

0) PK30TEPMHUYECKUH XUMHUYECKUH TTPOIIECC;

B) ¢u3nyeckas BeTUYMHA, SBIISIONIAsICS MEPON B3aMMOJACHCTBHS M JBWKCHHUS MaTEpUaTbHbBIX
CHUCTEM;

I') TepPMOJMHAMUYECKOE COCTOSTHUE CUCTEMBI.

2. TemmoBoit 3pheKkT XUMUIECKON PEaKIMK 3aBUCUT OT TEMIIEPATYPhI, TaBJICHUS U arperaTHOTO
COCTOSIHUS BemiecTBa. [10ATOMYy MpH COMOCTaBIEHUHM TEIUIOBBIX A(PPEKTOB MEXIy coO0it
MIPUHSATHI ONpE/IeTICHHbIE CTaHIaPTHBIE YCIOBUS. 3a CTaHAAPTHBIC IPUHUMAIOT 3HAUECHHUS:

a) nasieHue 1 atM u remneparypa 298 K (25°C);

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

B) nasnenue 100 I1a u remnepatypa 100 K;

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



3. l'a30BbIEe BBIOPOCHI TEIUIOBBIX CTAHIIMK M JIBUTATeJel BHYTPEHHETO CTOPAHHS COJEp)KaT
OKCHJIBI a30Ta. B Hanbomnee mpocToM BHJIE OJJHA U3 ITUX PEaKIIHiA MOKET ObITh MIPeICTaBICHA
ypaBHEHHEM

Na(1) + O2(r) — 2NO(T).
Onpenenute TemnoBoii a3pdext (AH®) nanHO# peakiuu B CTAHIAPTHBIX ycIoBHAX (mpu 298
K u nocrossHHOM naBneHuud | atMm) U yKaxuTe, Kakasg OHAa — HHAOTEPMUYECKAs WIIU
AK30TEPMHUECKAs:

a) -90,4 x/Ix; sx30TepMuuecKas;

0) +90,4 x/Ix; sHIOTEpMHYECKAS;

B) -56,9 kJIx; sHIOTEpMUYECKas;

r) +56,9 xJIk; SHIOTEpMHUYECKasl.

4. Berunciure n3obapHo-u3otepmudeckuii morenmuman (AG%os) peakuun

COx(r) + 4Ho(r) — CHa(r) + 2H20(T)
Y TIOKQKUTE BO3MOKHOCTH €€ CAMOIIPOU3BOJILHOTO MIPOTEKAHUS TPU CTAHIAPTHBIX YCIOBUSIX
(mpu 298 K u mocTossHHOM naBiieHuH 1 aTtm):

a) +114,0 xJIx; peakuusi BO3MOXKHa;

0) -114,0 xJIx; peakius BO3MOXHA;

B) +114,0 x/Ix; peakuus HEBO3MOXKHA;

r) -902,8 kJIk; peakius BO3MOXHa.

5. Ionb3ysch CIPaBOYHBIMU JAHHBIMH, paccuuTaiite AG't u ycTaHOBUTE, BO3MOXKHO JH HPH
temreparype 2500 K BoccTaHOBIEHHE JUOKCHA TUTaHA 10 CBOOOHOTO METalIa 1o CXeMe

TiO2(x) + 2C(rpadur) — Ti(x) + 2CO(1).
3aBucumoctsio AH® u S° ot TemmepaTypsl MoxkHO peHeOpeub. Taxske HEOOXOMMO YUECTb,
uro B Tabnuiax 3uaueaust AH%og pUBEICHHI B KJ[>K/MOITb, a AS%95 — B Ix/Monb-K:

a) +186,9 kJI>x; BO3MOXXHO;

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

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

r) +255,1 x/I>k; BO3MOKHO.

TECT 2
1. XuMuyeckass peakiusi COMNPOBOXKIACTCS BBIICICHUEM WM TOTJIOIIEHUEM JHEpPruH,

MOCKOJIBKY:

a) ee MpOoTeKaHue 3aKIII0YaeTCsl B pa3phiBe OAHUX U 00pa30BaHUU JPYTUX XUMUYECKUX CBSI3EH;

0) ee mpoTekaHue TPeOYET CTOJKHOBEHHUSI PEarupyIOLINX YacTHII,

B) JIJIsl €€ MMPOTEKaHUsI HEOOX0AUMa YHEPTHsl, paBHAsl SHEPTHH aKTUBALIHH;

I') IpU ee MPOTEKAaHUU HE 3aTParuBaroTCs sJIpa aTOMOB.

2. CraHnapTHbIE HTAIBIINKA 00pa30BaHUS MPOCTHIX BEIIECTB PABHBI:

a) 1 xJIx;

0) 298 JIx;

B) 0;

r) 273 xJx.

3. Ilpu BoccTanoBnenuu okcuaa meau (1) yrimem npotekaer peakuus
CuO(1) +C(1) — Cu(T) +CO (1).

Onpenenure ee TermnoBoit sddext (AH%98) B crammaptubix ycnosusx (mpu 298 K u
MOCTOSIHHOM JIaBJICHUU | aTM) U yKa)KuTe, KaKoBa JaHHAasl Peakius — YHAOTEPMUYECKas UIIN
HK30TepMHUYECKas:

a) -272,5 xJI)x; aK30TepMuIecKas;

0) -51,5 x/Ix; sHIMOTEpMUYECKas,;

B) +272,5 xJIx; sHIOTEpMUYECKAas;

r) +51,5 kJI>x; sHIOTEpMHUYECKAsI.

4. Beraucnute u300apHO-n30TepMudeckuit moteHrman (AG%os) peakimy KaTaluTHYECKOTO

OKHCJICHHMS aMMHaKa, UAyIIEeH 10 cxeme



4NHj3(r) + 502(r) — 6H20(T) + 4NO(1),
Y TIOKQ)KUTE BO3MOKHOCTH €€ CAMOIIPOU3BOJILHOTO MIPOTEKAHUS TPU CTAHIAPTHBIX YCIOBUSIX
(mpu 298 K u mocTrossHHOM naBiieHu# 1 aTtm):
a) -1092,0 kJ>x; peakuusi BO3MOXKHa;
0) -958,4 xJIx; peakius BO3MOXHA;
B) +958,4 x/Ik; peakius HEBO3MOXKHA,
r) -125,4 x]JIx; peakius HEBO3MOXKHA.
5. B kakyro cTopoHy OyaeT mpoTeKaTh MpoIece
2NO2(1) <> 2NO(T) + O2(T)
npu T = 500 K u crangapTHBIX COCTOSIHUAX Beex BelecTB? OTBET MOATBEPAUTE pacueTaMHu.
3aBucumoctsio AH® u S ot TemmepaTypsl MoxkHO mpeHeOpeub. Taxske HEOOXOMMO YUECTb,
yro B Tabymiax 3aadenust AH%o3 npuBeeHbI B KJk/MoIb, a AS%95 — B JIx/Momnb-K:
a) AG%00 =-49,6xJ1x; BIIPaBO;
6) AG%00 =+40,6 kJ[x; BIEBO;
B) AGY00 = +174,6x]]k; BIEBO;
1)AG%500 = +2 5,6 x/JIk; BIEBO.

TECT 3

1. Chopmynupyiite I 3akoH (1epBoe Hayano) TEPMOIUHAMUKHU:

a) CKOPOCTh XMMUYECKOHN PEaKIIMU OMPESIAETCS YHEPTUEH aKTUBAIIUU JTAHHOMN PEaKInu;

0) ¢u3nyeckue BETUYHMHBI, OJHO3HAYHO OIPEACISIONINE COCTOSHUE CHUCTEMBI, SBIISIOTCS

(GYHKIUSMU COCTOSIHUSI CUCTEMBI,

B) CyMMa M3MEHEHHUS BHYTPEHHEW 3HEPrMU M COBEPUICHHON CHCTEMOW (MM HaJ CUCTEMOM)

paboTHI paBHA COOOIICHHOM (MU BBIICICHHOH €10) TEIUIOTE;

') IPU OJIMHAKOBBIX YCIOBHSIX B PABHBIX 00hEMAaxX Pa3IUYHBIX Ta30B COACPIKUTCS OJUHAKOBOE

YHCIIO MOJIEKYJI.

2. Crexuomerpuieckne KOIPQPUIUEHTHI B TEPMOXUMHUYECKUX U TEPMOIAHMHAMHUYECKUX
YpaBHEHHUSAX YKa3bIBAIOT:

a) Ha COOTHOIIEHUS MKy KOJTMYECTBAMH BEIIECTB;

0) pealbHBIC KOJWYECTBA PEArUPYIONTUX M 00Pa3yIONIUXCS BEIIECTB;

B) MacChI BEIIECTB;

') CKOPOCTh PacXxoJ0BaHMs U 00pa30BaHUSI BEIIECCTB.

3. TepMuTHass cMech COCTOMT W3 IOpOIIKa amroMuHus U okcuaa xenesa(lll). Ompenenure
temnoBoit a3dpdext ((AH9s) B cTanmapTHbIX yenoBusx (mpu 298 K u mocTosHHOM AaBieHun 1
aTM) XMMHYECKOHN peakuu

Fe;03(K) + 2A1(x) — A1203(k) + 2Fe(k)
U YKQKHUTE, SBJSIETCS JJaHHAS PeaKIHsl SHAOTEPMHUECKOHN MM DK30TEPMUYECKOM:

a) +853,8 kJx; sHI0TEpMHUUECKAs;

0) -853,8 kJIx; aK30TEepMHUUECKAs;

B) -853,8 kJIx; sHIOTEpMUUECKAS;

r) +853,8 k/Ix; sKk30TEepMUUECKasl.

4. Beyucnute u3o0apHO-H30TepMudeckuii moteHiman (AG%os) peakiuu, mpoTeKaromel 1o

cxeme
4HCI(r) + O2(r) — 2H20(1) + 2CIa(T),
1 MIOKKUTE BO3MOXKHOCTh €€ CaMOTIPOU3BOIHHOTO MPOTEKAHUS IPU CTAHAAPTHBIX YCIOBUSX:

a) +76,1 xJIx; peakiusi BO3MOXHA;

0) -76,1 xJ[x; peakuus BO3MOXKHA;

B) -133,3 x/[x; peakuiusi HCBO3MOKHa;

r) -838,3 kJIk; peakiusi BO3MOXKHa.

5. Boruucoure AG%og st peakuuu

CaCOs(x) — CaO(x) + COz(r),



npu T = 1500 K. B kakyro ctopony 6yner nporekats npomnecc? 3asucumoctsio AH? u S° ot
TEMIIEPAaTypbl MOXKHO MpeHeOpeub. Takke HEOOXOAMMO yUeCTh, YTO B TAOIHMIIAX 3HAYCHUS
AH%9s npuenens! B kJx/Monb, a S%os — B JIxx/Momb K:

a) -69,0 x/1x; BrpaBo;

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

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

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

TECT 4

TennoBoii 3¢ hekT XuMu4eckoil peakiuu — 3To:

a) KOJHMYECTBO BBIACITUBLICICS WM IMOTJIOLIEHHON TEIJIOTH B pe3yjbTaTe B3aUMOJCHCTBUS

MEKIy COOOH CTPOTO OINpeIeIEHHBIX KOJIMUYECTB BEIIECTBA;

0) M3MEHEHNE BHYTPEHHEHN HEPTUU B Pe3yIbTaTe XUMUYECKON PeaKIuy;

B) NU3MEHEHUE SHTAIBIINH B PE3yJIbTATE XUMUUIECKOU PEAKIUY;

r) paboTa, BHIIIOJTHEHHAS B Pe3y/IbTaTe XUMHUUECKON PEaKIIUH.

U3 3akona ['ecca cnemyet, 4To TEroBoii 3pGEeKT XUMHUUECKONW PEaKIIU paBeH:

a) CyMMe€ TeIUIOT 00pa30BaHUsI HCXOIHBIX BEIIECTB;

0) cymMme TeruioT 00pa3oBaHUs MPOAYKTOB PEAKIINH;

B) CyMMe€ TEeIJIOT 00pa30BaHus MPOJYKTOB PEaKIMU 32 BBIYETOM CYMMBI TEIUIOT 00pa3oBaHUs

MCXOJIHBIX BEIIECTB;

I') CyMMe TeIUIoT 00pa3oBaHUs MPOJYKTOB PEaKLUU 32 BEIUETOM CYMMBI TEIJIOT 00pa30BaHUS

MCXOJHBIX BEIIECTB (C YI€TOM CTEXHOMETPHIECKUX KO PUIIMECHTOB B YPABHEHUHU PEAKIIHH).

[Ipu cropanuu aneTuieHa pa3BUBAaeTCs OYEHb BBICOKAs TemIiepaTypa, 4To OOYCIIOBIEHO

BBICOKOM TEIUIOTOM CropaHus ameruieHa. Ha 3ToM OCHOBaHa KHCIOPOJIHO-alETHICHOBAs

CcBapKa YepHBIX MeTaIoB. OnpenenuTe TermnoBoi 3¢Gdext (AH%95) B cTaHAAPTHBIX YCIOBHAX

(mpu 298 K 1 mOCTOSSHHOM JaBiIeHUH | aTM) XUMHUYECKOUN peakiuu

CoHa(t) + 2,502(1) — 2CO2(1) + H20(k):

a) -728,0 xIx;

6) +1299,6 x/Ix;

B) -1299,6 x/Ix;

r) -846,0 xk]JIx.

4. Berumcaute u306apHo-u3oTepMuueckuii moteHmman (AG%os) peakiuy 06KUra n3BECTHAKA

CaCO3(x) — CaO(x) + COx(T)
U TIOKQXUTE BO3MOXKHOCTb €€ CaMOIPOU3BOJBLHOIO MPOTEKaHUS MPU CTAHIAPTHBIX
ycnoBusx (mpu 298 K 1 mocTossHHOM J1aBiieHuu 1 atm):

a) -129,1 x]JIx; peakius BO3MOXKHA;

0) +129,1 xJIx; peakuusi HEBO3MOXKHa;

B) +2126,3 kJ>x; peakiiysi HEBO3MOXHA;

) -917,9 x]JIk; peakius BO3MOXKHA.

5. Jns peakuuu auMepusanuu auokeuaa azora 2NO2 <> N2O4 onpeaenute teMmneparypy, npu
KOTOPOU MpsiMasi 1 oOpaTHasi peakliui paBHOBEPOATHHI, T. €. AG® = 0, u caenanTe BHIBOJ O
HanpaBJIeHUH PEaKIUU HUXe 3Toi Temnepatypsl. 3aBucumoctbio AH® u S° ot TemmnepaTyph
MOXHO TpeHeOpeub. Takke HEOOXOMMMO ydecTb, uTo B Tabmurax 3HaueHus AH%os
npuBeaeHs! B KJ[x/Momb, a S’os — B [lx/Monb K:

a) -353 K; BieRo;

0) +353 K; BieBo;

B) -353 K; BrpaBo;

r) +353 K; Brpaso.

TECT 5
1. B sHOOoTEpMUYECKOI peaKInu:
a) SHTAJIBIIKS PEAKIIMOHHON cucTeMbl oBeimaercs (AH > 0);



0) TeroBoi 2P HeKT XUMHUUECKOU peakiuu mojoxureseH (Q > 0);

B) SHTAJIbIIUS PEAKIIMOHHON cucTeMbl yMeHblaeTcs (AH < 0);

I') PE3KO 3aMeJUISIETCS CKOPOCTh PEAKIIHH.

2. N3 3akona ['ecca cnenyer, 4To TEmIOBON 3P PEeKT XUMUYECKON peaklui paBeH:

a) CyMMe TEeIJIOT CrOPaHUs UCXOIHBIX BEIIECTB;

0) cymMMe TeIJIOT CTOpaHUs MIPOTYKTOB PEAKIIUH;

B) CyMME TEIUJIOT CTOpaHHUsS HCXOAHBIX BELIECTB 3a BBIYETOM CYMMBI TEIUIOT CTOpaHUs
NPOAYKTOB pPEAKIMU (C YYETOM CTEXHOMETPHUYECKHX KO3(PPUIMEHTOB B YypaBHEHHH
peaKIumn);

I) CyMME€ TEIUIOT CTrOpaHWs HUCXOAHBIX BEIIECTB 32 BBIYETOM CYMMBI TEIJIOT CTOPaHUS
MIPOJYKTOB PEAKIUH.

3. Onpenenute TemnoBoit >ddext (AH%9s) B crammaprueix ycmoBusx (mpu 298 K wu
MOCTOSIHHOM JIaBJIeHUH | aTM) XMMHYECKOI peakliiy CropaHusl IeHTaHa

CsHiz2(x) + 802(1) — 5COx(T) + 6H20(k)
U YKQXUTE, SIBISIETCA JaHHAas peaklus SHA0TEPMUYECKON U 3K30TePMUYECKOM:

a) +426,0 k/x; sHIOTEpMHUUECKas;

0) -3509 k]Ix; sK30TepMUYECKas,

B) -3855,6 xIx; aK30TepMUYECKasi;

r) +3509,0 x/IXx; 2HIOTEpMUYECKAI.

4. Berumcaute u306apHo-u3oTepMuueckuii moteHmuan (AGos) s peakimu

3Fe203(k) + Ha(r) — 2Fe304(r) + H2O(T)
U TOKKUTE BO3MOXHOCTH €€ CaMOIPOU3BOJILHOTO MPOTEKAHUS NPU CTAHJAPTHBIX
ycnoBusx (mpu 298 K 1 mocTossHHOM n1aBiieHuu 1 atm):

a) +36,3 xJ[>x/MoJb; peakius BO3SMOXKHA;

0) -36,3 x/[x/M0Jb; peakIus BO3MOKHA;

B) 0; peakiusi HEBO3MOKHA;

r) +36,3 kJI>k/MOJb; peakiysi HEBO3MOXKHa.

5. Boruucmure AG'r 1715 peakiuu ropeHns KanbIus B aTMocdepe yrIeKUCIoro rasa

2Ca(k) + COz(r) -> 2CaO(x) + C(radwur),
npu T = 1000 K. B kakyto cropony O0yzaer nporekats nporecc? 3aBucumoctsio AH® u S°
OT TEeMIIepaTypbl MOXXHO TMpeHeOpeub. Takke HEOOXOIUMO YYEeCTh, YTO B TaOIHIax
snauenns AH%os npuBenens B kJ[/Momb, a S5 — B Jx/Momb K:

a) -1089,3 k/Ix; Bpago;

0) +665,7 xJIx; BIEBO;

B) -665,7 x/Ix; BrpaBo;

r) -962,6 xJIx; BIeBO.

BapuaHThI TeCTOB N0 pa3fey Jiemenmol Xumuueckoi Kunemuku. Kunemuka
2zemepozennvix npoyeccos. Kamanus

TECT 1
1. B Kakux eqUHHIIAX MOXKET BBIPAXKaThCsl CKOPOCTh XUMHUUCCKOM PEAKIIHU:
a) momp-l-cl;

6) 1-Monb !

B) C-MOJIB

r) Monb-1 - MuH!,
2. 3a Bpems, paBHoe 20 ¢, KOHIIEHTpalus BemecTBa A u3Mmenmiach ot 1,20 monws/n go 1,05
MOJIb/T. YKaXKUTE CpeiHee 3HAaUeHNE CKOPOCTH PEAKIIUH TI0 BEUIECTBY A

a) 0,0075 monp-m!-cl;

6) 0,0050 Momb-!-c’!;

B) 0,4500 Monb-1 ! -MuH"

r) 12,5 107 Mo -Mun!.

1.
)



3. Kakue dakTopsl BIUSAIOT Ha CKOPOCTh XUMHUECKOW PEAKIIMK B pacTBOPE:

a) MPUPOJA PEarupyromnux BEIIeCTB;

0) KOHIICHTpAIIHS PearupyrolnX BEIIeCTB;

B) TEMIIEPATYpa;

') 00BEM PEaKIIMOHHOTO COCY/Ia.

4. YxaxuTe KUCIOTY, B KOTOPOH IMHK OYyAET pacTBOPATHCS Hambosiee MEJIEHHO (MaccoBast

JI0JIsl BCEX KHUCIIOT B pacTBope paBHa 20%):

a) coystHas HC1;

0) cepnas H>SOyq;

B) nonosogopoanas HI;

r) ykcycHass CH3COOH.

5. Hdns peakuuu Ax(r) + Ba(T) <> AB(T) ykaKuTe KUHETHUECKOE YpaBHEHHE ISl TPSIMOTO

nporecca (C — CHMBOJI MOJIAPHOM KOHIIEHTPAIIUH BEIICCTBA):

a)v=k-C}A);

6) v=xk- C}Az) - C}(By);

B) v=k - C(A2) - C(B2);

r)v=k-C*A,) - C(By).

6. Bo ckombko pa3  yBeNIMYUTCS ~ CKOpOCcTh  peakuuu  Ax(r) + Ba(r) —

— 2AB(x) npu yBeTUYeHUN KOHIIEHTpAIMH BemecTBa A B 3 pasa:

a)3;

0)6;

B) §;

r) 9.

7. Kak ¢popmynupyercs npasuiio Baut-I'odda:

a) Ipu NoBBIeHUH Temmnepatypsl Ha 10°C cCKOpOCTh XUMUUYECKOW PEaKIuu YBEIUIHBACTCS B
2-4 paza;

0) nns OOJIBIIMHCTBA XMMHYECKHX pEaKUUi CKOPOCTh PEaKIMH YBEIUYUBAETCS C POCTOM
TEMIIEPATYPHI;

B) CKOpPOCTb pEaKIUU TMPONOPILHOHAIbHA MPOU3BEICHUI0 KOHIEHTPAlUi pearupyrommux
BEIIECTB, BO3BEICHHBIX B CTENEHH, paBHbIC CTEXHOMETPUUYECKUM KO3 PHUIHEHTaM
peaxkuuu;

I) Ipy NOoHMWXKeHUH TemnepaTypsl Ha 10°C cKOpoCcTh XUMUYECKOW pEeaKLMM yBEIUYUBAETCS B
2-4 paza.

8. Kak m3MeHHUTCS CKOPOCTh HEKOTOPOH PEeaKIUM IpU MOBBIIIEHUN TeMieparypsl oT 50 1o
80°C (y=2):

a) BO3pacTeT B 6 pas;

0) HE U3MEHUTCS,

B) BO3pacTeT B 8 pas;

I') YMEHbIIUTCS B 8 pas.

9. Kak noBiusieT Ha COCTOSTHUE PaBHOBECHS PEaKIIMKI

SOx(r) + 1/202(1) <> SO3(1) + 99 xIx
MOHI>KEHUE TeMIIepaTyphl:
a) paBHOBECHE HE CMECTUTCS;
0) paBHOBECHE CMECTHTCS BIIPABO;
B) paBHOBECHE CMECTHTCS BIIECBO;
') CKOPOCTh OOpaTHOM peaKIuu YMEHBIIUTCS, a IPSIMON — HET.
10. B xakoMm HampaBiI€HUH CMECTUTCS paBHOBECHUE TIpoLECCa
SNa(1) + 1,5H2(r) <> NH3(r) + 45 x/Ix
IIPY BHECEHUHU B CUCTEMY KaTajau3aTopa:
a) HE CMECTHTCS;
0) BrpaBo;
B) BJIEBO;



T) U CMEIIeHHs] paBHOBECHSI HEOOXOAUM CTPOTO ONpeAeNICHHbINA KaTaau3aTop.

TECT 2
CKOpOCTh XMMHYECKOH peakIiu — 3TO:
a) BpeMs, 32 KOTOPOE MOJIHOCThIO PaCXOyeTCsl OJTHO U3 UCXO/IHBIX BEIIECTB;
0) BpeMmsi, 3a KOTOPOE 3aKaHUMBACTCS PEaAKIIHS;
B) M3MEHEHHME KOJIMYECTBA BEIIECTBA OJHOIO M3 PEareHTOB (MU MPOAYKTOB PEAKIIUM) 3a
€IMHUIlY BPEMEHHU B EAMHHIIE 00beMa;
I') KOJIMYECTBO BEILIECTBA MPOAYKTOB PEAKIINN K MOMEHTY OKOHYAHHUS PEaKIUH.
2. 3a Bpems, paBHoe 10 c, KoHIIeHTpauus BemecTBa A n3MeHmnack ot 3,10 mons/a 1o 3,05
MOJIb/JI. YKaXXHUTEe CpeiHEe 3HAaU€HNE CKOPOCTH PEaKLMU MO BELIECTBY A
a) 0,003 monp-m-cl;
6) 0,005 Mo ¢!
B) 0,300 Monb- ! -Mun";
r) 8,33-107° momp-m ! -munH.
JJist KaKo# peakiuu 3aBUCUMOCTh CKOPOCTH OT KOHIIEHTPAIIMU OMKUCHIBACTCS YPABHECHHEM
v =kC(A2) - CX(B)
(C — cuMBOJI MOJISIPHOM KOHIICHTPAIIMH BEIIECTBA):
a) Ba(r) + Ax(r) — 2AB(1);
0) B2(x) + A2(r) — 2B2A(1);
B) B(k) + Aa(r) — BAx(r);
r) 2B(1r) + A2(r) — 2BA(T).
Kak n3MeHuTCs CKOpOCTh peaKiuu
A(k) + B(r) —» AB(x)
MIpY YMEHBIICHUN KOHIICHTPAIIMU UCXOIHBIX BEUIECTB B 4 pasa:
a) He U3MEHUTCH,
0) Bo3pacTeT B 4 pa3sa;
B) YMEHBIIUTCS B 16 pa3s;
I') yMEHbIIUTCS B 4 pasa.
Bo ckonbko pa3 Ha/lo yBETMUUTH BHEUTHEE JIaBJICHHUE B CUCTEME, YTOOBI CKOPOCTh PEAKIIUHI
A(T) + 2B(r) — D(1)
yBeJIMumniIach B 125 pas:
a)5;
0) 25;
B) 125;
r) 100.
6. Kakoe ypaBHEHHE ONMCHIBAECT 3aBUCUMOCTH CKOPOCTH PEAKIMH O OT Temmeparypsl T (y —
TeMIepaTypHbI KOAPPHUIUEHT CKOPOCTH PEAKIIUN):
a) v(T2) = v(T1)-y;
0) v(T2) = v(T1)-y(T2 - T1);
B) V(T2) = v(T1): y(T2 — T1)/10;
r) U(T2) = o(Ty)- Y T,
7. Kak M3MEHUTCA CKOPOCTh HEKOTOPOM peaKIUM MpHU MOBBIMIEHUU TemIiiepatrypsl oT 50 1o
100°C (y=2):
a) Bo3pacTeT B 32 pasa;
0) Bospacrer B 10 pa3;
B) BO3pacTeT B 8§ pas;
I') YMEHbIIUTCS B 8 pas.
8. Xumuueckoe paBHOBECHE HA3bIBAIOT IMHAMUYECKUM, IOTOMY UTO:
a) IBa IPOTUBOTOJIOKHBIX MPOIECCa OKA3BIBAIOTCS COATAHCUPOBAHHBIMU;
0) B pe3yabpTaTe CoBepIaeTcs padora;
B) B pe3yJIbTaTe BBIICTSETCS WM MOTJIONIACTCS YHEPTHS;



T') JIBa MPOTHUBOIOJIOKHBIX MPOIIecca MPOTEKAIOT ¢ OAMHAKOBBIMU CKOPOCTSIMH.
9. TIpoMBINLIEHHBIN CUHTE3 aMMHAKa IO PEAKIINU
Nao(r) + 3Ha(T) <> 2NH3(r) + Q, (AH < 0)
MIPOBOJISIT MPH MOBBIIICHHOW TeMIIepaType, 9To0bI:
a) CMECTUTh PaBHOBECHE TIPOIIecca BIIPABO;
0) yBEJIMYUTH CKOPOCTh PEAKIUH;
B) CMECTUTb pPaBHOBECHE IPOIIECcca BJICBO;
') HE UCTIOJIb30BaTh KaTaIN3aTop.
10. M3meHeHue naBieHUs HE CMENIAET PAaBHOBECHE MPOIIECCOB:
a) Hao(r) + S(x) <> Ha2S(1);
0) N2(1) + O2(T) <> 2NO(1);
B) Ha(r) + I2(x) <> 2HI (1);
r) Ho(1) + Clao(T) <> 2HCI(T).

TECT 3

1. Ot xakux (akTOpoB HE 3aBUCUT CKOPOCTh XMMHYECKOHN peakIuy B pacTBOPE:

a) OT MPUPOJIbI PEAruPYIOLIUX BEIECTB;

0) OT KOHIIEHTPAIIUU PEATUPYIOIINX BEIIECTB;

B) OT TEMIIEPATYPHI;

T') OT 00bEeMa PEeaKIIMOHHOTO COCY/a.

2. Mmeetcs nBa cocyaa oauHaKoBoro oosema. B mepBom cocyie kommyecTBo BemecTBa A 3a 10
C MU3MEHWIOCH € 5 10 2 MOJb, a BO BTopoM 3a 20 ¢ — ¢ 10 no 5 mons. Kakoe yrBepxneHue
CIPaBEINBO:

a) CKOPOCTh PEaKLMU BO BTOPOM COCY/I€ BBIIIE, YEM B IIEPBOM;

0) CKOPOCTh peakKIuii B 000MX cocyaax OJNHAKOBA,

B) CKOPOCTh PEaKIMH B IEPBOM COCYZE OOJIbIIIE;

') CKOPOCTh pPEaKIIMH B IEPBOM COCY/JIE B 2 pa3a HHUXKE, YEM BO BTOPOM.

3. YKaxuTe KUCIOTY, B KOTOPOU LIMHK OYAET pacTBOPATHCS Hanbosee OBICTPO (MaccoBasi A0S
BCEX KHUCIJIOT B pacTBope paBHa 20%):

a) consinas HCI;

0) oproochopnas H3POy;

B) nogosogopoanas HI;

r) ykcycHas CH3COOH.

4. Bo CKOJIBKO pa3 Ha/I0 YBEIUYHUTh JABICHHUE, YTOOBI CKOPOCTh PEaKIIUU

2AB(r) + Ba(r) -> 2AB»(1)
Bo3pocia B 1000 pas:
a)5;
0) 10;
B) 100;
r) 1000.
5. XuMu4deckas peakius IpOTEKaeT 110 YPaBHEHUIO
2AB(r) +2D(r) — 2ABD(1).
[Ipu yBenmueHUM KOHIIEHTpauu BemmecTBa AB B 2 pa3za CKOPOCTb peaKIiu:
a) HE U3MEHUTCS,
0) Bo3pacTer B 2 pa3a;
B) BO3pacTeT B 4 pasa;
') BO3pacTeT B 8 pas.

6. Ykaxwurte npaswio Baut-I'odda o TemneparypHoii 3aBUCUMOCTH CKOPOCTH PEAKITHH:

2) v = LIYAVI0;

6) k= Ae-Ea/RT;
B) L = kC*CY;



r) L = tAc/At
7. Kak u3MEHHUTCS CKOPOCTh HEKOTOPOU peaKLMK IIPU MOBBIIIEHUH TeMIIepaTypsl oT 25 10 55°C
(y=2):
a) Bo3pacTeT B 6 pas;
0) HE U3MCHUTCH;
B) BO3pacTeT B 8§ pas;
I') yMEHbIIUTCA B § pas.
8. CocTosiHre XMMUYECKOTO PaBHOBECHS KOJIMYECTBEHHO XapaKTEePU3YIOT:
a) UCXOIHBIMU KOHIICHTPAIIUSIMU PEareHTOB;
0) koHcTaHTOU bonbiiMaHa;
B) KOHCTaHTOM pa3HOBECUS;
T') SHEpPrUeil aKTUBAITUH.
9. B kakoM HampaBJICHUU CMECTHTCS PAaBHOBECHE
2HBr(r) <> Ha(r) + Bro(x) — Q, (AH > 0)
MIPY YBEIMUEHUU KOHIICHTPAIIMH BOJOPOIA:
a) BIPABO;
0) HE CMECTHTCS;
B) BJIEBO;
') CMECTHUTCSI BIIEBO TPU OJTHOBPEMEHHOM YMEHBIIICHHH KOHIIEHTPAIUU Opoma.
10. VYkaxwuTte, I KakuX TPOIECCOB YMEHBIIEHHE 00beMa CHCTEMBbI CMECTHT pPaBHOBECHE
BIIPABO:
a) 2NH3(r) <> No(T) + 3Ha(T) — Q;
6) CaO(k) + COz(1) <> CaCOs(x);
B) CO(r) + Clx(T) <> COClx(T);
r) Ha(r) + Cl2(r) <> 2HCI(T).

TECT 4
1. 3aBUCHUMOCTbH CKOPOCTH peakLuu oOLIero Tura
aA +bB — dD +¢E
OT KOHIICHTPALIMH OIMCHIBAETCS OCHOBHBIM MOCTYJIATOM XMMHUYECKONW KUHETUKN — 3aKOHOM
JecTByromuX Macc. Ero o0iee MaTeMaTnyeckoe BrIpaKeHue:
a)v=k-C(A) - C(B);
6)v=k-C¥D) - C(E);
B)L =k - CA) - C°(B);
_ kID][E]
DO = T
2. Jlns kako¥M peaklMH 3aBUCUMOCTh CKOPOCTH OT KOHIIEHTPALIMU OMHUCHIBACTCS] YPAaBHEHUEM L
=kC(Az):
a) Ba(r)+Ax(r) — 2AB(1);
0) 2B2(r) + A2(1) — 2B2A(T);
B) B(k) + Aa(r) — BAx(r);
r) 2BA(T) + A2(T) — 2BA(T).
3. Jns Kakoi peakiuu Npyu U3MEHEHUHU KOJIMYECTBa BEUIECTBA A CKOPOCTh HE M3MEHUTCS:
a) A(r) + B(r) —
0) 2A(r) + Ba(x) —;
B) 2A(k) + 2B(T) —;
r) 3A(r) + Ba(T) —.
4. Jlyisl Kakoil peaklMy YBEJIMYEHUE KOHIIEHTPAUH BEIIeCTBa A B 2 paza YBEIUYUT CKOPOCTh
peakuuu B 4 pasa:
a) Ax(r) + Ba(t) — 2AB(1);



0) Az(r) + B(x) — BA2(x);
B) 2A,(r) — B(r);
r) 2A2(x) — B(r) + C(T).
5. Kakwue BemiecTBa Ha3bIBaIOT KaTaTH3aTOPaAMH:
a) o0pa3yronue BEICOKOMOJICKYIISIPHBIE COSMHEHNS,
0) M3MEHSIOMINE CKOPOCTh XHMHYECKOM peakiiH, HO OCTAaIOIIMecs HEM3MEHHBIMU MOCie
OKOHYAHUS PEaKIINH;
B) 9()()eKTUBHO MOTJIOMIAOIINE PAIMOAKTUBHOE N3TyUCHNUE;
T') YBEJMYUBAIONIKNE (HO HE YMEHBIIIAIOIINE) CKOPOCTh XMMHUYECKON peaKITiu.
6. CKOpOCTh KaKUX PEaKIUi YBETUIUBACTCS C POCTOM TEMIEPATYPHI:
a) MoOBIX;
0) IpOTEKAIOIINX C BBIACICHUEM YHEPTUH;
B) IPOTEKAIOLIUX C MOTJIOIEHUEM SHEPTUH;
T') TOJIbKO 3aKaHYMBAIOIIUXCS YCTAHOBICHUEM XUMUYECKOTO PABHOBECHS.
7. Kak M3MEHHUTCSI CKOPOCTh HEKOTOPOW pEaKIuH MPHU MOHWKEHUU Temmnepatypbl Ha S0°C (y =
4):
a) Bo3pacret B 20 pa3s;
0) HE U3MCHUTCH;
B) Bo3pacteT B 1024 pa3a;
r) ymenbiutesa B 1024 pasza.
8. Kakoe yTBepik/ieHHE CIPaBEIUBO:
a) B COCTOSIHMM XMMHUYECKOTO PaBHOBECHS KOHIICHTPAIIUU MCXOJHBIX BEIIECTB M MPOAYKTOB
peakuuu co BpeMEHEM HE NU3MEHSIIOTCS;
0) Ipu XMMHYECKOM PAaBHOBECHHM Macca MCXOJHBIX BEHIECTB BCET/Ia PaBHA Macce MPOAYKTOB
peakuuu;
B) MPU XMMHYECKOM PaBHOBECUHU HUKAKHE XMMHUECKUE PEAKIINH B CHCTEME HE MPOTEKAOT;
I') B COCTOSIHUM XMMHUYECKOTO PAaBHOBECHS KOHIICHTPAI[MU MCXOJHBIX BELIECTB M MPOAYKTOB
peaKkuuu BCeria paBHBbI.
9. Kakue gakTopbl CMECTAT BIPaBO paBHOBECUE PEAKIINH
COx(r) + H20(x) <> H2CO3(x) + Q, (AH < 0):
a) MOBBIIIICHUE JIABIICHHUS;
0) yBenuueHue koHmentparuu CO»;
B) TIOBBIIIICHUE TEMIIEPATYPHI,
T') IOHM)KEHUE JaBIICHUS.
10. B kakOM HaIpaBiI€HUN CMECTUTCS PAaBHOBECHUE B CUCTEME
Fe(x) + 302(r) < Fe203(x) — Q, (AH > 0)
MIPY YBEIMUCHUU JIaBIICHUS:
a) B CTOPOHY 0OpaTHOM peaKInu;
0) B CTOpOHY NPSIMOH peakLuy;
B) HE CMECTHUTCS,
T) JUIS CMEIICHHS PABHOBECHS HEOOXOIMM KaTallu3aTop.
T') YMEHBIIIUB 00HEM PEAKITMOHHON CHCTEMBI.

BapuaHTbI TECTOB 10O pa3jaesy
Pacmeopui. Peakyuu ¢ 600HbIX pacmeopax

TECT 1

1. Maccoas nons (®, %) pacCTBOPEHHOI'O BEILIECTBA — ATO:

a) OTHOIIICHHE MacChl PAaCTBOPEHHOTO BelIecTBa (T) K 0011ei Macce pactBopa (T);

0) OTHOIICHHE KOJIMYECTBA PACTBOPEHHOTO BEIIeCcTBa (MOJIb) K 001Iel Macce pactBopa (T);
B) OTHOIIIEHHUE KOJIMYECTBA PACTBOPEHHOIO BEIIECTBA (MOJIb) K Macce pacTBopuTens (T);

') OTHOIICHHE MaCChl PACTBOPEHHOTO BelIeCcTBa (T') K Macce pacTBOPHUTENS (T).



2. Ilpu HeOoNBIIOM YBEJIMYEHUH 1aBJICHUS] paCTBOPUMOCTDH ra30B B BOJIE:

a) BO3pacTacr;

0) yMEHBIIIAeTCs;

B) HE U3MEHSIETCS;

I') CHavaja BO3pacTaeT, 3aTeM YMEHbBIIIAeTCsl.

3. Ilpu auccouuanyy Kakoro 3JIEKTPOJIMTA B BOJIE B KaUeCTBE KaTHOHOB 00pa3yloTCs TOJBKO

MOHBI BOJIOPOAA:

a) rugpokcu Hatpust NaOH;

0) ruapokapOonat kanuss KHCO3;

B) kap6Oonat kamus KoCOs;

r) cepuucras kuciora HoSOs.

4. Ilpu onunakoBo# koHeHTpauuu 0,01 MoJIB/11 B pacTBOpE KaKOTr0 U3 3JEKTPOIUTOB, (POPMYITHI

KOTOPBIX IPUBE/IEHBI HUXKE, HANOOJIbIIIasi KOHLIEHTPALUS THAPOKCHI-HOHOB?

a) KOH;

6) Ba(OH)y;

B) CH3COONa;

r) NasS.

5. B xakoMm psiy cuiia KUCIOT, (POpMyITbl KOTOPBIX MPUBEICHBI HUXKE BO3PACTACT:

a) HCI, HF, HI;

0) H3POs4, H2SO4, HNO;

B) H>Te, HoSe, HoS;

r) HNO3, HNO,, HPO:s.

6. Kakue ypaBHEHMS 3JEKTPOIUTUUECKON JUCCOIMALINY 3 CaHbl HEBEPHO:

a) CH3COOH <> CH3" + COOH;

0) NH4OH <> NH;" + OH;

B) KCl <> K"+ CI;

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

7. Kakue mapsl HOHOB, (pOpMYIIBI KOTOPBIX MPHUBEICHBI HIKE, MOTYT HAXOAMUTHCS B PacTBOpPE

COBMECTHO B 3HAUUTEIBHBIX KOJIMYECTBAX:

a)H u OH;

6) K" u SO4*;

B) Ag' u Cl;

r) Ba>" u NO3".

8. KaxoBa maccoBas noiist (o, %) THIPOKCHAA HATPHUS B pacTBoOpe coaepxaiieM B 50 T Boabl 25

r NaOH:

a) 31,3;

0) 32,3;

B) 33,3;
r) 34,3.
9. Kakas macca BOJIbI M pacTBOpa C MaccoBo# goneit xnopuaa Mmaraus 20% norpedyercs s
npurotosienus 300 r pactBopa ¢ MmaccoBoit noneit MgCla 4%:
a) 240 r pactBopa u 60 r H20;
6) 60 r pactBopa u 240 r H20O;
B) 40 r pactBopa u 260 r H20;
r) 20 r pactBopa u 280 T H>O.

10. B HexoTopoM o006beMe cnaboif OJHOOCHOBHOH KHCTOTHI coiepkutcs 2-10° momexyn
kucaoThl, 4-10° nonoB Bogopoza u 4-10° HOHOB KUCIOTHOTO OcTaTKa. UeMy paBHA CTeNeHb
JUCCOITHAIIIN KUCITOTHI (o, %0)

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



TECT 2

1. MonspHast KOHIIEHTpaIus (MOJIPHOCTh, M) — 3TO:

a) OTHOILIEHHE MacChl pAaCTBOPEHHOTO BellecTBa (T) K 00beMy pacTBopa (1);

0) OTHOIIEHHE MAacChl PACTBOPEHHOTO BEIIECTBA (T) K Macce pacTBOpUTes (T);

B) OTHOIIIEHUE KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA (MOJIb) K 00beMy pacTBopa (1);

') OTHOIIICHHE KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA (MOJIb) K 001Iel Macce pacTBopa (T).

2. OTmetbTe (POPMYIIBI BELIECTB, KOTOPHIE B BOJHOM PAaCTBOPE TUCCOLUHUPYIOT CTYNEHYATO:

a) KHS;

6) A1(OH);s;

B) CuSOy;

r) H3POs.

3. Ilpu pacTBOpeHHH TBEPABIX BEIIECTB B BOJIC SHEPTHUSI:

a) BcerJia MorJomaeTcs;

0) Bcerza BBIACISICTCS;

B) MOXET IMOTJIOIIATHCS WIH BBIIACISATHCS;

T') HE BBIIEJSETCS U HE TIOTJIONIAeTCS.

4. Yxaxwure GopMyIbl BEIECTB, KOTOPbIE P JUCCOIMALUU 00pa3yIOT XJIOPUA-UOHBI:

a) KCl10;3;

6) KCI;

B) KCIO;

r) NH4Cl.

5. Mexny KakuMyd HOHamMH, OpMYJIbl KOTOPBIX NMPUBEACHBI HUXKE, B BOJHOM pPacTBOpPE HET

XUMHAYECKOTO B3aUMOJICHCTBUS:

a) Ag" u NOs’;

6) Ca* u Cl;

B) HCO; u OH;

r) COs> u H'.

6. Kakue ypaBHEHHS peakIlii, CXeMbl KOTOPBIX PUBEICHBI HUXKE, ONKUCHIBAIOTCS OJIMHAKOBBIM

COKpAIIICHHBIM MOHHBIM YPABHCHHEM:

a) CuCl; + 2KOH

0) CuCl> + H2S

B) CuSO4 + 2NaOH

r) Cu(OH). + 2HCI

7. Mexly KakuMU BeIIeCTBaMH B BOJHOM PacTBOPE HET XMMHUECKOTO B3aUMOCHCTBHUS:

a) xnopun kamust KC1 + aurpat varpust NaNO3z —;

0) xnopun meau (II) CuCly + ruapokcun kammst KOH —;

B) ruapokcu meau (II) Cu(OH), + paz6aBnennas cepHas kucinora HoSOs(p) —;

r) muTpat Meau (I1) Cu(NOs), + azorHas kuciaora HN)z —.

8. Kaxoa maccoBas 1o (o, %) ruapokcuaa HaTpust B pacTBope Maccoit 50 r, copeprkalieM
rugpokcun Hatpust NaOH maccoii 25 r:

a) 40;

0) 45;

B) 50;

r) 33.

9. B naGopaTopuu UMEIOTCS pacTBOPHI C MaccoBoi noneit xmopunaa 6apust 10 u 20%. Kaxyro
Maccy Ka)xJ0oTo pacTBopa HaAo B3ATh i nonydeHus 300 r© pacTBopa ¢ MaccoBOM AoJiei
BaCl; 12%:

a) 150 m 150 1;

0)240u 60 ;

B) 60 u 240 1;

r) 100 u 200 1.



10. Yemy paBen pH pactBopa, B 1 1 kotoporo conepxutcsa 0,0051 r nonos OH™:
a) 3,52;

6) 10,48;

B) 9,52;

r) 4,48.

TECT 3
1. YkaxuTe NpU3HAKKW HCTHUHHBIX PACTBOPOB, KOTOPHIE OTIMYAIOT MX OT MEXaHUYECKUX
CMecen:
a) IEpEMEHHBIN COCTaB;
0) TOMOTE€HHOCTB;
B) IPU CMEIIMBAaHUU KOMIIOHEHTOB ITPOUCXO/IUT BBIJICICHUE WIIH MOTJIONICHUE YSHEPTUU;
') BOBMOKHOCTB Pa3/IeJICHHs] Ha COCTaBHbIE YaCTH.
2. YKaxXuTe KOMIIOHEHTBI PACTBOPA CEPHON KUCIIOTHI B BOJE:
a) katroHsl H' u anmnonsr SO
0) katuonsl H' u annons: Cl;
B) Katnonsl H™ u annonsr HSOy';
r) kKaTuonsl H' 1 arnons1 PO4>" .
3. PacTBOpUMOCTH BEILIECTB 3aBUCHT:
a) OT UX IPUPOJIBI;
0) 17151 Ta30B — OT JIABJICHHS;
B) LIBETA;
r) o0beMa peaKIMOHHOTO COCY/a.
4. Ilpu oaunakoBoil koHueHTparuu 0,01 Moib/T B pacTBOpe Kakoro M3 3JIEKTPOJIHUTOB,
(hopMyIIbl KOTOPBIX MPUBEACHBI HIDKE, HAanOOobIas KOHIEHTpalus xjaopua-uoHos Cl™?
a) KCI;
6) BaCly;
B) A1Cl3;
r) KClO:s.
5. Kakas mapa noHOB, pOpMYJIbI KOTOPBIX IPUBEICHBI HIXKE, YIaCTBYET B 00pa30BaHUU OCaIKa
MIPHU CIIMBAaHUHU BOAHBIX pacTBOpoB kapOoHara kanus KoCOs3 u xnopuaa kansius CaCly:
a) K" u CI;
6) K" u Ca*";
B) Ca’" u CO;%;
r) CO2* uCI.
6. Kakoe u3 MOJIEKYISIpPHBIX ypaBHEHUH, CXE€Mbl KOTOPBIX IPUBEIEHBI HUXKE, COOTBETCTBYET
nonnomy NO,” + H" — HNO;:
a) KNO; + Ca(OH)
6) KNO: + HCI
B) HNO; + KOH
r) KNO; + NaHCO;
7. YKaXuTe CXeMY HEOCYLIECTBUMOM B BOJHOM PacTBOPE PEAKLIUHU:
a) K2COs + Ba(OH), —;
6) NaxCO3 + HCl —;
B) A1(OH); + NaOH —;
r) KCl + NaNO; —.
8. KakoBa maccoBas A0Jid TUAPOKCUIA HATPUS B PACTBOPE, MOJTYYEHHOM PaCTBOPEHUEM 2,3 T
NaOH B 100 r Boas! (0TBET AaTh % ¢ TOYHOCTHIO IO THICSIYHBIX JOJEH):
a) 2,300;
0)2,250;
B) 3,910;
r) 2,248.



9. Paccuwnraiite maccy pactBopa cynbdara menu (II) ¢ maccosoit goneit CuSO4 8% u maccy
BO/JIbI, KOTOPBIE HAI0 CMEIaTh, 4T0OBI MosTyduTh S00 I pacTBOpa ¢ MaccoBoii 1oieii cynbdara
meau (1I) 2%:

a)375u 125 ;

6) 125u375T;

B) 40 u 460 1;

r)8u 100r.

10.Yemy pasubl pH u pOH pacTBopa, KOHLEHTpaILKs HOHOB BOJIOPOa B KOTOpPOM pasHa 107
MOJIB/J:

a)4u 10;

6) -4 u-10;

B) 4 u 4;

r) 10 u 4.

TECT 4

1. MosstmpHast KOHIEHTpauus (MOJIIbHOCTB, Cr) — 3TO:

a) OTHOIIICHUE MAaCChl PACTBOPEHHOTO BelIecTBa (T) K 00beMy pacTBopa (71);

0) OTHOIIIEHHE KOJMYECTBA PACTBOPEHHOTO BElIeCcTBa (MOJIb) K 00IIel Macce pacTBopa (T);

B) OTHOIIIEHWE KOJMYECTBA PAaCTBOPEHHOTO BelecTBa (MOJIb) K Macce pacTBOPUTENS (KT);

') OTHOIIICHHE MACChl PACTBOPEHHOTO BEIIECTBA (T') K Macce pacTBOPUTENS (KT).

2. Ot kakux (HpaKTOpOB 3aBUCUT PaCTBOPUMOCTH T'a30B B BOJIC:

a) TaBJICHUS;

0) mpUpoIbI Ta3a;

B) TEMIIEPATYPBHI;

') CKOPOCTH MPONYCKAaHUS ra3a B BOAY MPU HEM3MEHHOM BHEILIHEM JIaBJICHUU.

3. [Ipu aucconmanvy KakWX JJIEKTPOJIUTOB B Ka4eCTBE OTPHUIATENLHO 3apsHKEHHBIX MOHOB

00pa3yroTCs TOJIBKO THAPOKCUI-UOHBIL:

a) Boga H»O;

0) ruapokcua kamust KOH;

B) xsopup ruapokcomaraust MgOHCI,

r) ruapooptodochar ammonust (NH4)HPOs.

4. Kakue (akTopbl BIHUSIOT HAa CTENICHD SJIEKTPOIUTHYECKOMN TUCCOIMALINHN:

a) MpUPO/Ia PAaCTBOPHUTEIIS;

0) mpupoIa PAaCTBOPEHHOTO B BOJIC BEIIIECTBA;

B) KOHIIEHTpAIMsI paCTBOPEHHOTO B BOJIE BEILIECTBA;

') 00beM PEaKLIMOHHOTO COCYAA.

5. YKaxHuTEe OTBET, KOTOPHIA OTPAKAET ONpPEIECICHUE PACTBOPMMBIX OCHOBAHUW B CBETE

TEOPHUU AIEKTPOIMTUICCKON AUCCOIUAITIH:

a) CJI0’KHBIE BEIECTBA, COIepIKAIINE THIPOKCH I-MOHBI;

0) DJIEKTPONIUTHI, 0Opa3yIONIKE MIPU AUCCOIMAIINYA UOHBI METAJUIA U THIPOKCH I-UOHBI;

B) CJIO)KHBIE BEIIECTBA, pearupyronire B BOJHBIX pacTBOPAX C KUCIOTAMU;

T') DJIEKTPOJIUTHI, 00pa3yroIIie MPH TUCCOLUAIMU B BOJHBIX PaCTBOPaX B KaueCTBE aHMOHOB
TOJIBKO TMIPOKCH/I-UOHBI.

6. Kakoe cokparieHHOe MOHHOE YpaBHEHHE OTBEUAET B3aUMOJICHCTBUIO BOJHBIX PacTBOPOB
KHUCJIOTHI U OCHOBaHUs (PEaKIIUU HEUTPATH3AIINN ):

a) NHs" +OH™ — NH31 + H,0;

6) HCOs” +OH" — COs* + H,0;

B) H" + OH  — H0;

r) COs* + 2H" — CO21 + H20.

7. Kakas napa noHOB, pOPMYJITBI KOTOPHIX MPUBEICHBI HIKE, y4aCTBYET B 00pa30BaHUH OCAIKA
P CIIMBaHUU pacTBOopoB HUTpata 6apus BaNOs u cynbdara kanus KoSOs:

a) Ba>" u NO;5";



6) Ba’>" u SO*;

B) K" u NOs’;

K" n SO+

8. CKOJIbKO TpaMMOB THAPOKCHJA HATpUs HEOOXOIUMO I MPUTOTOBICHUS 4 71 pacTBOpa ¢

maccoBoit noneit NaOH 12% u mmotHocThio p = 1,37 v/™MiT:

a) 480,8;

0) 120,4;

B) 542.,9;

r) 657,6.

9. Heobxonumo paz6asuts 400 r pacTBopa cepHON KUCIOTHI (MaccoBast 1ot 95%) Bomoi 10
koHneHtpauuu 19%. CKOJBKO JUIsi 3TOTO TOHATOOWTCS JUTPOB BOJBI U CKOJIBKO
KHUJIOTPaMMOB TOJTYYHUTCS Pa30aBICHHOM KUCIOTHI:

a) 1,6 mu 2 kr;

0) 1600 v 1 2000 T

B) 600 M1 1 380 T;

r) 0,8 mu 1000 r.

10. Boruucauts pH pactBopa, B kKoTopoM KoHienTparus [OH ]-uonos (Moib/1) pasna 6,5-107:

a) 7,18;

0)12,9;

B) -8,82;

r) 8,82.

BapuaHThI TECTOB 110 pa3jaeiy
OKucnumenbHo-60CcCMaAHO08UMeENbHbBIE NPOYECCHl. INEKMPOXUMUYUECKUE NPOUECCHL
6 anekmpoaumax. Koppo3us u 3awguma om xkopposuu.

TECT 1

1. XuMudeckue peakuuu, MPOTEKAIolMe C HM3MEHEHHEM CTENEHU OKHCIIEHHUS AJIEMEHTOB,
BXOJIAIIUX B COCTAaB PEarupyoIlnuX BEIIeCTB, HA3bIBAIOT:

a) KHHETUYECKUMH;

0) CTEeXHOMETPUUECKUMU;

B) HOHHBIMH;

T') OKUCITUTEIHbHO-BOCCTAHOBUTEIHLHBIMHU.

2. OKucauTENh — 3TO ATOM, MOJIEKYJIa WJIK HOH, KOTOPBIN:

a) YBEIMYMBAET CBOIO CTETICHb OKUCIICHHUS,

0) MpUHUMAET AJICKTPOHBI;

B) OKHCJISIETCS;

T') OTJACT CBOM DJIEKTPOHBI.

3. B kakoM CoeIMHEHUU CTETICHb OKUCIICHHSI MapTraHila MaKCUMalbHa:

a) MnOg;

0) HoMnOs;

B) Na;MnOy;

r) KMnOs.

4. Kakwue coiictBa B OBP nposisier noaua-vion (I):

a) TOJIBKO OKUCITUTEIS;

0) HM OKHUCIIUTENS, HU BOCCTAHOBHTEIIS,

B) TOJIbKO BOCCTAHOBHTEJIS,

T') U OKUCIIUTENS], U BOCCTAHOBUTEISL.

5. B kakux psiaax BeIIecTBa MEePeUrCIICHBI B TIOPSAKE BO3PACTAHUS OKUCIUTEIHHBIX CBOHCTB:

a) xjop, opom, ¢Top;

0) 6powm, x10p, Pprop;

B) cepa, BOJIOPO/, KUCIIOPOI;



T') YIJIepo1, a30T, KUCIOPO/I.
6. Ykaxute cxembl OBP:
a) SiH4 + O, — SiO2 + H2O;
0) FeO + P — Fe + P20s;
B) KOH + CO; — KHCOs3;
r) H,O — H + Oa.
7. YKaKHUTE CXEMBbI IPOLIECCOB OKUCICHUS:
a) POs* +2H" — H,POy4;
0) NH3z — NOs;
B) 20" — 03
r) SO3* — H,*S.
8. s OBP, mpotekaroiieit mo cxeme
Mg + HNO3 — Mg(NO3)> + No+ H20,
YKaXUTE 3HAYCHHSI CTETICHEH OKUCIICHHS dJIEMEHTa OKHUCIUTENs J0 W TOocie peakiuu (B
BOCCTaHOBJICHHOU (opme):
a) 0 go u +5 mocie;
0) +5 no u +2 mocie;
B) 0 10 1 +2 mocre;
r) +5 mo u 0 mocre.
9. lng peaknuu modydeHHWs: OpoMa TIpH B3aUMOJCHCTBUU TMEpMaHTaHaTa Kaius W
OpOMOBOIOPO/IA TIO CXEME
KMnO4 + HBr — Br; + MnBr; + KBr + H,O
YKaXHUTe, CKOJIbKO MOJIb BOCCTAHOBHUTENS PACXOIyeTCs HA 2 MOJIb OKUCIUTEIS:
a) 16;
0) 10;
B) 1;
r) 8.
10. KoaddummenTs mepea oKucauTeneM U BoccTaHOBUTENEM B ypaBHeHHH OBP
P + HCIO3 + H,0 — H3PO4 + HCI:
a)6u9;
0)1u2;
B)Su6;
r)6wuS.

TECT 2

1. JIrobast OKMCTUTENLHO-BOCCTAHOBUTEIbHAS PEaKIIHsI BKITFOYAET JIBa MpoIlecca:
a) TUIPOJIU3 B TUCCOIUAITUIO;

0) MOHHU3AITUIO U JTUCCOILHAIIUIO;

B) OKHCJIEHUE U BOCCTAaHOBIICHUE;

T') BBIJITICHUE U MOTJIONIEHUE TETUIOTHI.

2. BoccTaHOBUTENb — ATO aTOM, MOJIEKYJIa HJIM MOH, KOTOPBIM.

a) YBEIMYMBAET CBOIO CTETICHb OKUCIICHHUS,

0) MpUHUMAET AJICKTPOHBI;

B) OKHUCJISICTCS;

T') OTJACT CBOM DJIEKTPOHBI.

3. OrmeTbTe POpMYIIBI COCTUHEHUH C OIMHAKOBOMW CTETICHBIO OKUCIICHHS a30Ta:

a) MgsNo;

0) NO;

B) NOy;

r) NHs.

4. OtmetbTe HOPMYIIBI HOHOB, COJIEPYKAIIUX ATOMBI CO CTETICHBIO OKHCIICHUS +4:
a) COz>



6) PO4*;
B) NO2;
r) MnO>.
5. YKaxKHTE XUMHUYECKHE 3HAKM DJIEMEHTOB C IIEPEMEHHOM CTEIIEHBIO OKHCIICHUS B
COCIMHEHUSX
a) C;
0) K;
B) N;
r)F.
6. B kxakux mapax o0a BemecTBa, (OPMYJBI KOTOPHIX TPUBEICHBI HIKE, MPOSBISIOT
JIBOMCTBEHHBIE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA!
a) KMnOg4 u SOs;
6) S u HNO;
B) SO2 u N203;
r) H2O0 u K>Cr07.
7. Yxaxute cxempl OBP, B KOTOpBIX BOJa SIBJIETCS OKUCIUTEIIEM:
a) CaO + H,O —;
6) H.O + Cl, — HCl1 + HCIO;
B) K+ H,0 —;
r) KH + H,O —;
8. Ilpu momamaHumM >KeJIe3HOW CTPYKKH B CHUJIBHO HArpeTyr0 KOHLUEHTPUPOBAHHYIO CEPHYIO
KHMCJIOTY BO3MOYKEH MPOIIECC:
a) Fe + H2SO4 — FeSO4 + Ho;
0) Fe + 2H>SO4 — FeSO4 + SO, + 2H,0;
B) KEJIEe30 MACCHUBUPYETCS KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTOH, TMOATOMY pEakius He
MIPOUCXOIUT;
r) Fe + 6H2SO4 — Fex(SO4)3 + 35S0z + 6H>0.
9. CkosbKO MOJIb pa30aBICHHONW a30THOM KUCIOTHI PACXOAYETCS MPH OKUCICHUU 3 MOJIb MEIH
10 CXEMeE
Cu + HNO3 — Cu(NO3)2 + NO + H»O:
a) 8;
0) 2;
B) 4;
r) 6.
10. Yxaxure cymmy ko3¢ dunmrerToB B ypasuenun OBP, mpoTtekarorieit mo cxeme
KI + KBrO3 + HCl — > + KBr + KCl + H20.
Koaddumment «1» Takxke ciemyeT yauThIBaTh:
a) 18;
0) 26;
B) 24;
r) 13.

TECT 3
1. OKuCIUTETHHO-BOCCTAHOBUTEIHHBIMU HA3BIBAIOTCS PEAKIIUU, TIPOTEKAIOIIHUE:
a) C M3MCHECHHEM CTEIEHU OKHCIICHUS 3JIEMEHTOB, BXOMISIIMX B COCTaB pPEarupyrolux
BEILIECTB;
0) ¢ BBIZICTICHHEM JIMOO TIOTJIONMIEHUEM TEeTIIIOTHI;
B) JI0 KOHIIA;
r) ¢ u3mMeHenueM pH cpenpl.
2. CreneHb OKHCICHHUS — 3TO:
a) OTpUIATEIBHBIN JIOTapru (M KOHIICHTPAIIMK HOHOB OKUCIUTENS B PACTBOPE;



10.

0) YCJIOBHBII 3apsij 37IeMEHTa B COEIMHEHUH, BEIUMCIICHHBIN UCXOs U3 MIPEATONI0KEHHUS], UTO
COEIMHEHUE COCTOUT TOJIBKO U3 NOHOB;
B) YHCIIO, TOKA3bIBAIOIIEE, CO CKOJbKUMH OJJHOBAJICHTHBIMUA aTOMaMH MOKET COEAMHUTHCS
aTOM JAHHOTO JJIEMEHTA;
T') YCJIOBHBIH 3apsij] 2JIEMEHTA B COCMHEHUH, BBIYMCIICHHBIN UCXO/15 U3 MIPEIOI0KEHHUSI, UTO
BCE CBSI3U B COCIUHEHUN — KOBAJICHTHBIE.
Kakue coenunenus B peakiusax ¢ APYTUMU BEIIECTBAMU MPOSIBIISIIOT TOJIBKO OKUCITUTENbHbIE
CBOMCTBA:
a) nepmanranat kanuss KMnOy;
6) nuxpomar Hatpusi Na;Cr207;
B) iomoBogopoxa HI;
r) azotHas kuciora HNOs.
B kakom psany BemiecTB, (OpMyJbI KOTOPBIX MPUBEIEHBI HUXKE, CTENEHb OKUCICHUS
KHCJIOPO/Ia BO BCEX COCIMHEHUSAX paBHa -2:
a) H,O, Ca(OH),, OF2;
6) NO, SO;, H20z;
B) SO2, H3PO4, Fe304;
r) KO», P20s, CL0.
VKakuTe XUMUYECKHE 3HAKW DJJIEMEHTOB C TIOCTOSIHHOW CTENEeHbIO OKHUCICHHUS B
COEIMHEHUSX:
a) C;
0) K;
B) N;
r) F.
Kakylo posib B OKMCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX UTPAET CYIbPUA-HOH S*:
a) TOJIBKO BOCCTAHOBUTEIb;
0) TOIBKO OKUCITUTEIb;,
B) ¥l OKHCITUTEIb, 1 BOCCTAHOBHUTEIb;
T') HE IPOSIBIISIET OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB.
B kakoii peakiiu cTeneHb OKUCICHHS U3MEHSIOT aTOMBI OJJHOTO M TOTO e JIeMEHTa:
a) NHsNO3; — N>O + 2H,0;
0) 2KClO3 — 2KCl1 + 302;
B) 3Fe + 202 — Fe304;
r) 2NHz — Nz + 3H».
Hns OBP, npotekaroiieit mo cxeme
MnO; + O; + KOH — K>:MnO4 + H20,
YKaXXHUTE, CKOJIBKO MOJIb BOCCTAHOBUTEJS pacXoyeTcs Ha 1 MOJIb OKUCIUTENS:
a) l;
0)2;
B) 4;
r) 10.
VYxkaxure 3HaueHue kodpduimenta npu soccranosureie B OBP, mporekaromieii mo cxeme
Ca3(PO4), + C + Si0, — CaSiO; + P + CO:
a) l;
0)5;
B) 3;
r) 2.
Vxaxure cymmy koddduumentoB mpu Qopmynax Bcex BemiecTB B ypaBHeHun OBP,
MPOTEKAIOIEH 10 CXEME
H>S + Br2 + H,O — H>SO4 + HBr.
Koaddumment «1» Takxe cieyeT yauThIBaTh:
a) 18;



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

TECT 4

1. MeTon 31eKTpOHHOTO OajlaHCa OCHOBAH Ha MPABHIIE;

a) B JIaHHON peakUWU YKCIO DJIEKTPOHOB, OTAAHHBIX BCEMHU YaCTUI[AMH BOCCTaHOBHTEJEH,
BCEr/Ia PaBHO YHCITY SJIEKTPOHOB, MPUCOCTUHEHHBIX BCEMH YaCTHIIAMH OKUCIUTENEH;

0) B MaHHOW pEAKIMU YHUCIO DJCKTPOHOB B JICBOM W TPABOM YaCTSAX ypaBHEHHUs BCeraa
OJIMHAKOBO;

B) B JAHHOM pEaKIMH YHCIIO 3JEKTPOHOB, OTJAHHBIX BCEMM YacTHULIAMU BOCCTAHOBHTEIEH,
BCEI/Ia PaBHO YHCIY MPOTOHOB, MPUCOCTUHEHHBIX BCEMH YaCTHIIAMH OKHCITHTENEH;

r) MpolecC OTHAa4YM DSJIEKTPOHOB BCEr/a COMPOBOXKIACTCS BBIJCICHUEM HSKBHBAJIEHTHOTO
KOJIMYECTBA TETLIOTHI.

2. IIporiecc OKHCIEHUS — ITO MPOLIECC:

a) MPUCOSIUHEHHS ATOMOM, MOJIEKYJION M MOHOM DJIEKTPOHOB;

0) oTAa4YM aTOMOM, MOJIEKYJIOW MITK MOHOM 3JIEKTPOHOB;

B) 2JIEKTPOHHO-MOHHOTO OanaHca;

I') Iepex0/1a AIEKTPOHOB BO BHEIIHIOO IIETIb.

3. Ykaxwurte cxembl OBP:

a) Sg — 4S,;

0) anma3 — rpagur;

B) MnO4* — MnO4*;

r) H02 — Oz + H20.

4. Kaxoe coenHeHUE B peaKIUIX C IPYTUMH BEIIECTBAMU MOKET OBITh TOJIBKO OKUCITUTENEM:

a) ammuak NHj3;

0) okcun cBuHIa (IV) PbO»;

B) runoxyioput kanust KCIO;

r) xjopun xenesa (II) FeCl.

5. Kakue coeavHEHHS TPOSBISIOT  JTBONCTBEHHBIE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA:

a) nuxpomar kanus KoCrO7;

0) okcux Mapranma (IV) MnOo;

B) cepHucrtas kucinora HaSOs;

r) azotHas kuciaora HNOs.

6. Mex 1y KakuMu BellecTBaMH He MokeT npotekaTs OBP:

a) cepoBoaopoa u nogosoopos (HoS u HI);

0) cepoBomopox u okcu cepsl (IV) (HaoS u SO»);

B) azoTHas u cepHas kucioTel (HNO3 nu H>SOy4);

r) azoTHas kuciota u cepa (HNO; u S).

7. CTeneHu OKUCIEHUS KUCIOpoJa B MoJeKyisipHoM kuciopoae (O2), Boae (H20), mepekucu
Bogopoaa (H202) u okcuze ¢propa (OF2) COOTBETCTBEHHO PaBHBI:

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

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

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

r0,0,-2wu-2.

8. Hns OBP, npotekaroiieii mo cxeme

Mg + HNO3 — Mg(NOs)2 + NH4NOs + H20,
YKaXUTE 3HAUCHMsI CTETEeHEW OKUCICHHs 3JIEMEHTa OKHUCIUTENs 0 W Mocie peakuuu (B
BOCCTaHOBJICHHOU (hopMme):
a) +4 mo u +5 moce;
0) +5 no u +5 mocie;



B) +5 1o u -4 moce;
r) +5 no u -3 nocre.
9. Jlma peakuu TOJYYEHHs XJIopa MPU B3aUMOACHCTBUU JUOKCHAA MapraHila M COJISTHOMN
KHUCJIOTHI IO CXEME
MnO; + HCl — Cl; + MnCl; + H»O,
YKaXHUTe, CKOIHKO MOJIb BOCCTAHOBHUTEISI pPACXOyeTcss Ha 1 MOJIb OKUCTUTEIS:
a)2;
0) 4;
B) 6;
r) 8.
10. VYkaxwute cymmy kodddunuentoB npu popmynax Bcex Bemects ais OBP, nporekaromnieit
10 CXEMeE
HCl + CrO3; — Cl; + CrCls + HO:
a) 14;
0) 17,
B) 25;
r) 11.

TECT 5
1. Ilporecc BOCCTAaHOBIEHUS — 3TO MPOLIECC:
a) MPUCOEINHEHHS] aTOMOM, MOJIEKYJION HJI HOHOM 3JIEKTPOHOB;
0) oTIa4n aTOMOM, MOJIEKYJION MM MOHOM DJIEKTPOHOB;
B) DJICKTPOHHO-HOHHOTO OajiaHca;
T') IEPEeX0/1a MIEKTPOHOB BO BHEIIHIOO IICTIb.
2. Kak n3aMeHsieTcsi CTeTeHb OKUCIICHUS 3JIEMEHTa IPU OKUCIICHUH:
a) MOBBIIIACTCS;
0) MMOHMKAETCH;
B) ocTtaeTcs 0€3 H3MCHCHHS;
') MOKET KaK MOBBIIIATHCS, TAK U MOHMKATHCA.
3. PaznuyaroT crneayroniie TUITbl OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHIA:
a) oOMeHa, pa3JI0KeHUs U COSTUHEHNS,
0) MOJIEKYJISIpHBIC, MOHHBIE U 3JIEKTPOHHEIE,
B) MEXXMOJIEKYJISIPHbIE, BHYTPUMOJIEKYJIPHBIE U AUCTIPOTIOPIIMOHUPOBAHUS;
r) aTepuduKaIyy, HeUTpaITu3auid ¥ CAMOOKHUCIICHUSI-CAMOBOCCTAaHOBIICHUSI.
4. Kaxue nporiecchl sBISIOTCS OKHCINTEIbHO-BOCCTAHOBUTEIbHBIMHU:
a) cunte3 ammuaka: Hy + N — NH;j;
0) ramenue u3Bectn: CaO + HoO — Ca(OH)y;
B) o0xur nuputa: FeSs + Oz — FexO3 + SO»;
r) ruapoau3 xiaopuaa xenesa (I10):
FeCl; + H,O —> Fe(OH)Cl; + HC1.
5. BriGepuTe nporiecchl OKUCICHUS:
a) Cr(OH); + SOH" — CrO4> +4H,0;
6) ClO2 + 20H™ — ClO5™ +H;0;
B) Zn0,> + 2H,0 — Zn*' + 40H;
r) HPO4* + H" — H2POy~.
6. AHUOH KaKOW KHCIIOTHI 00JIAJaeT TOJIBKO OKUCITUTEILHBIMUA CBOMCTBAMH:
a) azotuctoi: NO»;
0) nonoBomopoaHou: I;
B) a3oTHOM: NO3’;
r) 6pOoMOBOIOPOIHOI: Br'.
7. Crenenu okucieHus xjiopa B xjopoBoaopoae HCI, monekynspraom xiope Cly, 6epToneToBoit
coimu KC1O3 u xnopnoit kucinore HC1O4 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. Hns OBP, npotekaroiieii mo cxeme
Ca + HNO3; — Ca(NOs3), + N2O + H,0,
YKaXUTE 3HAUCHMSI CTETIEHEW OKUCICHMs 3JIEMEHTa OKHUCIUTENs 0 W Mocie peakuuu (B
BOCCTaHOBJICHHOU (hopMme):
a) +5 mo u +5 moce;
0) +5 mo u +2 mocie;
B) 0 1o u +2 mocue;
r) +5 1o u +1 mocie.
9. KoaddumneHnTs neper OKUCITUTEIEM U BOCCTaHOBHUTENIeM B ypaBHeHun OBP:
HI+ HSO4 — 1 + H2S + H20:
a)2u2;
0)lu?2;
B) l u6;
r) 1l us.
10. Ykaxure cymmy ko3 duinentoB npu Gpopmyiax Bcex Bemects s OBP, mpoTekaromieit mo
cxeme
Fe + HNO; — Fe(NOs); + NO + H2O.
Koaddunment «1» Takxke ciaenyer yYuThIBaTh:
a)5;
0) 6;
B) 9;
r) 7.

4.3. IlpumepHbIe TeMbl peepaTos
1. DKxonorust 1 TOKCUKOJIOTUS METAJLIOB.
2. KpyroBopoT a30Tta, cepsl, BOJbI, YIJIEKUCIOTO ra3a B IPUpO/JIE.
3. Tspxenble METaJlIbl, UX M0JIb3a U Bpel], OMOJIOTHYeCKUE 3HAaUCHHUE.
4. Bona, e€ cBoiicTBa, 3HAUCHUE B MPUPOJIE U TeXHOChepe.
5. CTouHBIC BOABI, METOBI HX OYHUCTKH.
6. YTunuzanusi 0TX0/10B MIPOMBILIIIEHHOTO MPOU3BOJICTBA.
7. 3ammTa Ookpyxaromen cpeapl. OUnucTKa IBIMOBBIX Ta30B: XUMHUYECKHN, MEXaHUYECKUU U
JIPYTUE METOJIBI.
8. Peakmum oxwucinenust azora (II) B okcmm (IV). IlpeBpamenust o30Ha B KHUCIOPOI H
B3auMozeiictBus oxcuga azora (II) ¢ o3onoM. O3zoHOBble nbIpbl. [Ipsimoe BoznelicTBHE
KOCMHUYECKOT0 U3JIyY€HHUS Ha OKPYKAIOILYIO CPELy.
9. XumMuueckoe paBHOBECHE B MOPCKOW BOJIE C Yy4aCTHEM PACTBOPEHHOT'O YTJIIEKHMCIIOTO rasa.
KapOonatnas 6ydepHas cucrema MupoBoro okeaHa.
10. buoxumMuyeckne KpyroBopoThl BEILIECTB B OKPY>KalOLIeH cpesie, KpyroBOpOT yriiepo/a.
11. AnbTepHaTUBHBIE ICTOYHUKH SHEPTUH, UX 3HAUECHUE U IPUMEHEHHE.
12. 3arpszHenue Bo3ayxa, [1JIK 3arpa3HA0MMX BEECTB, MyTH PELLIEHUS SKOJIOTMYECKHX 3a/1a4.
13. 3arpsznenue Boabl, [1/IK 3arps3Hstonmx BEMIECTB, MYTH PEIICHHS YKOJOTHYECKUX 3a7ad.
14. Tsxenble MeTaJUIbl, UX MOJIb3a U BPE/.
15. CBuHell, KaKk 3KOTOKCHUKAHT, UICTOYHUKH MOCTYIUIEHUS] €ro B OKpyxkaromyto cpeny, [TJIK
MyTH PELIEHUs SKOJIOTUUECKON 3a/1auu.
16. HedTh Kak 3arps3HUTENH BOJIBI, CIIOCOOBI OYMCTKU BOJBI OT HEDTSHBIX 3arps3HEHUH.
17. ®ocatsl, MX TONB3a U BPE, MyTH PELICHUS YKOJIOTHUECKOM 3a1auu.
18. HuTpatsl, UX 1moap3a U Bpe, MyTH PEIICHUS SKOJIOTMYECKOM 3a1a4u.
19. Tspxenble METAIIBI, CIIOCOOBI OYMCTKU CTOYHBIX BOJ] OT TSDKEIBIX METAJUIOB.



20. TBepabie MEHBI: TOJIYYCHHE, CBOMCTBA M 00IACTH UX TPUMEHEHHS.
21. IIBeTHBIE CTEKIA: MTOIyYEHHUE, CBOMCTBA M 00JaCTH PUMEHEHHUS.

22. DMau: mojaydeHrne CBOMCTBA U 00JIaCTH TPUMEHEHHS.

23. CriiaBbl: IOJTy4YEeHHE, CBOMCTBA U 00JIACTH TPUMEHEHHUS.

24. KoHCTpYKITMOHHBIE MaTepHUalibl B 0€30MaCHOCTh TEXHOJIOTHYECKUX MPOU3BOJICTB.

25. T'uncoBble BsDKYIIME: MONYYEHHE W3 IPUPOJHOTO ChIPbSl M MPOMBIIUIEHHBIX OTXOJIOB,
CBOICTBA 1 00JaCTH MPUMEHEHHUS.
26. Marse3uanbpHble BSDKYILKE: [TOJIyY€HUE U3 IPUPOAHOIO ChIPBS U IIPOMBILIUIEHHBIX OTX0/I0B,
CBOICTBA U 00JaCTH MPUMEHEHHUS.

27. HaHOTEXHOJIOTHH B IPOU3BOICTBE HOBBIX MaTEPHAJIOB.

28. Hanomarepuaibl U 0XpaHa OKPYKarOIIEH CpeIbl.
29. IlepcniekTHBBI pa3BUTHSI HAHOTEXHOJIOTUH.

4.4 MHOrOBapMaHTHBIEC pacyeTHbIE 3aa4H

Pa3zgen

TepMmoxumus. IjaeMeHTbI

paBHOBecCHE.
1. Jlns 3amaHHOM XMMHMYECKOW pEeakIMH BBIMUIINTE M3 CIPABOYHHKA HEOOXOIUMYIO IS

pacueToB unopmanuio: Add 295, S°208, A/G°295. (20 Ganos)

XHMHAYECKOH

TePMOANHAMHUKH. XuMHu4eckoe

HMcxoannie JaHHBIE K 3312a4YaM

Tabnuya 1
Bapuant | YpaBHeHue peakuuu Bapuant | YpaBHeHue peakuuu
1 2S0x(1) + Oz(r) = 2503(r) 16 H>S(r) + Cla(r) = 2HCI(r) + S(x)
2 CHa4(r) + H>O(r) = CO(r) + 3Hx(T) 17 2CO(r) = C(rpadur) + COx(T)
3 Fe(x) + H,O(r) = FeO(k) + Ha(r) 18 Na(r) + O2(r) = 2NO(1)
4 PC13(r) + Cla(r) = PCls(r) 19 CHa(r) + H2O(1) = CH30H(3k) + Ha(T)
5 COCl,(1) = CO(r) + Cla(1) 20 CoHu(r) + Ho(1) = CoHe(T)
6 Fe(x) + COx(T) = FeO(x) + CO(T) 21 CO,(r) + Ha(r) = CO(r) + H2O(r)
7 Hy(1) + I(r) = 2HI(1) 22 Na(r) + 3Ha(1) = 2NH3(T)
8 N>O4(r) = 2NO(r) 23 2H>S(1) + O(r) = 2H>0(1) + 2S(x)
9 CO(1) + H,O(r) = COx(1) + Ha(T) 24 Fe;0s3(x) + 3Ha(1) = 2Fe(x) + 3H20(1)
10 MgCO;(x) = MgO(k) + COx(r) 25 COx(1) + 4Ha(1) = CH4(1) + 2H20(1)
11 CO(r) + Cla(r) = COCl5(r) 26 2NO(r) + O2(1r) = 2NOa(1)
12 FeO(x) + CO(r) = Fe(k) + COx(k) 27 Cla(r) + 2HI(r) = I(r) + 2HC1(1)
13 2HI(r) = Ha(r) + Ix(1) 28 CaCO3(x) = CaO(x) + COx(1)
14 SOx(r) + NO»(r) = SO3(r) + NO(1) 29 Ib(x) + H2S(r) = 2H1(1) + S(K)
15 4HCI1(r) + Oo(1) = 2Cl2(r) + 2H,0(1) | 30 MgO(x) + CO2(r) = MgCOs(k)

2. Cumrast, YTO CTaHAAPTHBIE SHTAJIBIINS U SHTPOIUS PEAKIIMH HE 3aBUCAT OT TEMIIEPATYPHI,
paccunTtaiite A, H°298, ArS°29s (20 GanmoB)
3. Onpenenure, Kakoi u3 (aKTOPOB, FHTATBIIUN MU SHTPOIMHUIHBINA, CIIOCOOCTBYET

CaMOTIPOM3BOJIBHOMY MIpOTeKaHuIo peaknuu. (20 6annoB)

4. PaccumTaiite snepruto ' ub0ca peakuuu aByms cnocodamu. Ha ocHOBaHMM MTOJTy4EHHOTO
3HaueHus A-G°298 cenanTe BHIBOJ O BO3MOKHOCTH CaMOIPOU3BOJIBLHOIO MPOTEKAHUS
mporiecca B MPsSIMOM HalpaBJICHUH NPH CTAaHAAPTHBIX COCTOSHUSIX BCEX BEILECTB,
YYacTBYIOIIUX B peakiuu, u Temneparype 298 K. (20 6annos)

5. PaccunraiiTe TemnepaTypy, Ipx KOTOPOI paBHOBEPOSITHBI 00a HampasieHus peakiuu. (20
0aniaoB)




Paszgen JiaemMeHTHI XMMHYeCKON KHHeTUKH. KHHeTHKAa reTepoOreHHbIX IpPOIeccoB.
Karamms.
1. 3anumuTe KNHETUYECKOE YPAaBHEHHUE, ONPEIECTUTE MOPAI0K JIEMEHTAPHON OTHOCTOPOHHEN
PeaKIMK U pa3MEPHOCTb KOHCTAHTHI €€ CKOPOCTH. (25 OansioB)
2. Vcnionb3ys 3Ha4eHUS Vo (HadaJIbHAsI CKOPOCTh peakiuu npu 7'7) u coa (HavanbHas
KOHLIEHTpaLUs BelecTBa A), OIIPEIEINTE KOHCTAHTY CKOPOCTH U NEPHO/J MOTYIPEBPALLICHUS
mipu T7.(25 GamnoB)

Hcxonnbie JaHHBIE K 321a4aM

Tabnuya 2

Ne Peakius Con, MOIB/TT | T1, °C Vo, MOJIB/IT * | C{H| MOJIB/JT | E,, AE, | T, °C

BapHaHTa c kJ[x/mMoin
1. A—B 0,3 10 1,2:10* 0,1 67 -17 69
2 2A—B+C+2D 1,2 41 1,44-1073 0,2 101 +19 72
3 3A—2B 2,4 18 8,3-107 0,4 72 -12 89
4, 2A—B+2C 0,8 32 6,32:1073 0,1 138 +22 78
5. A—B+2C+D 1,9 12 4,56:10°3 0,6 231 -31 93
6 2A—B 1,3 16 2,21-1073 0,3 83 +17 87
7 A—B+2C+D 2,1 9 4,62:10°3 0,7 103 -33 66
8. 3A—B+C 0,6 39 3,02:1073 0,02 236 +24 91
9. A—B+C+2D 1,5 43 3,75:1073 0,9 94 -14 95
10. 3A—B 0,9 26 2,11-1072 0,1 58 +52 86
11. A—B+C+2D 2,0 52 1,4:1073 0,8 102 -22 94
12. 2A—2B+C 0,7 4 9,810 0,3 197 +13 73
13. A—2B 2,8 29 5,88:1073 0,9 97 -27 85
14. 3A—B+C+D 1,4 12 8,23:107 0,06 278 +22 92
15. 2A—B+C 2,6 5 1,22-1072 0,5 147 -37 68

3. Mcnonb3ys 3HaYE€HUE SHEPTUM aKTUBALUK peakuuu ['4, onpenennre
IIPEIPKCIIOHEHIIMAIBHBIN MHOXKUTENL B ypaBHEHUN AppeHunyca. Bo CKolbKo pa3 U3MEHHUTCS
CKOPOCTb peaKIUH MPH MOBBIIIEHUH UM TOHWKEHUH SHEPTUU AKTUBALMYU Ha BelInuuHy A E,
npu 1';? Caenaiite BbIBOA O BIMSHUM SHEPTUHU aKTUBALMM HA BETUYUHY CKOPOCTH PEAKIUH.
(25 6annoB)

4. Onpenenute KOHCTaHTY CKOPOCTH peakuuu npu Tz. PaccumTaiite, BO CKOJIBKO pa3
M3MEHUTCS HayalbHas CKOPOCTh PeaKIUH IIPH MOBBIIIEHUH TeMuepaTypsl oT 77 10 7>.
CaenaiiTe BBIBOJ O BIMSHUYM TEMIIEpaTyphbl Ha BEJIMYMHY CKOPOCTH peakiuH. (25 6amioB)

Paspen PacTrBopsl. Peaknuu B BOAHBIX pacTBOpax

1. U3 yetpipex BemecTB (cTosONbl 1-4) Bamiero BapruaHTa BEIOCpUTE CUITBHBIC U C1a0bIe
AJIEKTPOJIUTHI U COCTaBbTE YPAaBHEHUE AMCCOLMALIMM X B BOJIHOM pacTBope. Jlaiite
onpe/ielICHUE CHIIBbHBIX U CJIA0BIX JIEKTPOJIUTOB. (15 6aoB)

2. B cronbre 1a nansl MOJISIpHBIE KOHLIEHTPALUH Il PACTBOPOB AJIEKTPOJIUTOB U3 cToNONA 1.
3Hasi MOJISIPHYIO KOHIIEHTPAIUIO CBOETO PacTBOPA, OMPENEIUTE MOJISIPHYIO KOHIIEHTPAIUIO
9KBHMBAJIEHTA, MOJISUIBHOCTh, MOJIIPHYIO JIOJII0, MACCOBYIO JIOJIFO BELIECTBA U TUTP PacTBOpa,
MIPUHUMAs €ro INIOTHOCTh paBHOU enuHuIle. PaccunTaiiTe Maccy 3JeKTpoInTa, HEOOXOIUMYIO
st mpurotosieHus 600 M1 pacTBopa ¢ MOJISIPHOM KOHIIEHTpanuen cronba la, mpuHuMast ero
IJIOTHOCTH paBHOM exauHuIlE. (20 6amioB)

3. Paccuuraiite pH pacTBOpPOB 3JEKTPOIUTOB U3 CTONIOMOB 1 1 2 7151 COOTBETCTBYIONINX
KOHIICHTpAIlU, TPUBEJCHHBIX B cTONIOMax la u 2a. J{7s pacTBOpa CHIILHOTO AJIEKTPOJIUTA
OTIpeJIeNINTE MOHHYIO CUJTy PacTBOpA M aKTUBHOCTh KaTHOHOB M aHMOHOB. /{111 pacTBOpa
c1aboro AMEKTPOJIUTA PACCUUTANTE CTETICHD TUCCOIMAIIAN 110 CTPOTOM U MIPUOIMIKEHHON
¢dopmyne OcTBanpaa U cieNaiTe BHIBOJ M0 MOJTYYSHHBIM 3Ha4eHUsAM. Hamummmure BeIpaxeHue
JUISL KOHCTAHT IMCCOLIMALIMY C1a00ro 3JEKTPOIUTA IO BCEM BO3MOKHBIM CTYIEHSAM U JaiiTe
orpeeNieHue KOHCTaHThI qucconuanyu. (20 6anioB)




Tabnuya 3

Ne Bapuanra

HaunmeHnoBaHue BeliecTBa

KOHHCHTpa].[l/lﬂ BelIeCTBa

1 2 3 4 la 2a 3a 4a
1 CsOH H,C,04 SrSO4 NaySeO; 0,002 0,01 5-10° 0,03
2 HBr HOBr PbBr; Na3;BOs 0,02 0,04 5-107 0,02
3 Sr(OH), H3;BO3 AgrCr04 K>S 0,003 0,02 5-107 0,04
4 RbOH CH;COOH Pbl, Pb(NOs)» 0,004 0,08 5-107 0,06
5 Ca(OH), HCOOH PbCl» Al (SO4)3 0001 0,06 5-10° 0,02
6 H,SO4 NH,OH BaCrOq NaNO» 0,08 0,08 5-10° 0,03
7 LiOH H;POy4 Ca3(PO4), | HCOOLI 0,005 0,02 5-10° 0,009
8 HI H>SO4 CaCO; Na,Si03 0,003 0,01 5-10° 0,07
9 Ba(OH), HCN CaSQOq4 K»S0; 0,008 0,005 5-10°3 0,08
10 HCI104 NH;OH MgCOs3 | (NH4)2SO4 0,005 0,07 5-10°3 0,05
11 HC1 H,Se AgrSO4 Na,CO; 0,002 0,002 5-10°3 0,04
12 NaOH H»Si03 BaSO4 FeCl, 0,004 0,008 1-10° 0,03
13 KOH HNO, AgrCrOs | Ba(NO»)» 0,006 0,02 110 0,05
14 HNO; HAIO, SrSO4 KNO; 0,002 0,007 1-10° 0,02
15 HCI104 HOCI CoS Ca(NO»)» 0,03 0,009 110 0,02
16 HC1 H,CO; AgiPO4 NayS 0,04 0,02 110 0,03
17 Sr(OH), H,Se03 ZnS AlCl; 0,005 0,007 110 0,04
18 HI HF CaF, K»CO; 0,03 0,04 1-10° 0,05
19 KOH H»S BaCO; NH4C1 0,07 0,01 110 0,06
20 Ba(OH), H;PO4 PbSO4 CrCls 0,007 0,06 1-10* 0,08
21 CsOH H>SO4 AgrSO4 ZnCly 0,005 0,06 1-10* 0,03
22 Ca(OH), HCN AgS NiSO4 0,001 0,006 1-10* 0,09
23 H>SO4 HAIO, CdS NaCl 0,006 0,008 2104 0,08
24 HBr HNO, Pbl, Al (SO4)3 0,02 0,07 2104 0,05
25 RbOH HF AgCl (NH4)2S04 0,007 0,02 2104 0,009
26 NaOH HOCI SrSO4 Na>SOs 0,009 0,007 2:107 0,005
27 LiOH H3;BO3 Agl CuSOy4 0,006 0,02 7-10°3 0,09
28 HCIO; H,TeOs Ca3(POs4)> K>Se 0,002 0,003 7-10* 0,008
29 HCI10,4 H,Te AgBr NayTe 0,007 0,006 4104 0,06
30 HNO; NH,OH PbCl» KCN 0,04 0,009 5-10* 0,07

4. B cron6bue 3 Tabauipl 3 MpuUBEACHB MAIOPACTBOPUMEBIE AIEKTPOIUTHL. Hanumure
BbIpakeHHe J1s mpou3BeaeHus pactsopumoct (I1P) sanextponuTa cBoero Bapuanra.
Omnpenenure, MOKHO JIU MPUTOTOBUTH PACTBOP ITOTO JEKTPOJIUTA MOISIPHON KOHILIEHTPAIUH,
yKa3aHHOU B cToibIe 3a. OneHnTe, B KaKOM 00beMe BOJIbI MOYKHO PaCTBOPUTH S5 T TAHHOTO
MaJIOpaCTBOPUMOTO BemecTBa. (15 6amioB)
5. Hanmmmure ypaBHEHUE THIPOIIA3A COJHU, TAHHOU B CTOJIOIE 4, IO BCEM BO3MOYKHBIM
CTYTICHSIM U BBIPAXKEHUE JJIs1 KOHCTAHT THIPOJIM3a MO 3TUM cTyneHsM. Onenure (Ipu HATUYUU
HEO0OXOIMMBIX TaOJMYHBIX JAaHHBIX ) 3HAYCHHUS] KOHCTAHT TUIPOJIH3a ISl OTACNbHBIX CTaJANM.
CremnaiiTe BBIBOJI IO MOJTy4Y€HHBIM 3HaUeHUsM. (15 Ganon)

6. Paccumraiite pH pactBopa conu u3 cTonbma 4 sl KOHIEHTPAIMK U3 CTOJIONA 4a, YIUTHIBAS

TONBKO |-10 cCTymeHb THAPOIM3a. YKAKUTE pPEaKUHUio Cpellbl pacTBOpa.

(kauecTBEHHO), Kak Oynet usMeHsaTbcst pH pacTBopa npu HarpeBanuu.(15 6amioB)

Omnpenenure

4.5. JK3aMeHAMOHHbIe MATEPHUAJIbI IJIsl IPOMEKYTOYHOM aTTecTauum (3K3aMeH)

Jnsa  oueHku

3HAHH,

YMEHHUH,

HaBHIKOB U (WJIM) OMbBITa JIESATEIBHOCTH,

XapaKTEepU3YIOMINX dTanbl ((OPMUPOBAHUS KOMIIETEHIIUHN B MPOLIECCE OCBOCHUS JUCIUILTUHBL,
MIPOBOAMTCS MPOMEKYTOUHAS aTTeCTalusl B BUe sk3ameHa (1 cemectp).

4.5.1 MarepuaJbl 1Jisl MOATOTOBKH K IK3aMeHY
Bonpocsl Kk 3k3amMeHy

1. OcHOBHBIE CTEXMOMETPHUECKHE 3aKOHbI XUMHUH. PacueTsl mo xumuueckuM dopmynaM U

YPABHEHUSM.




—

10.
I11.
12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.

23.
24.
25.

26.
27.

28.

29.

30.

31.
32.

Mopaenb aToma ¢ o3uIMel KBAaHTOBOW MeXaHUKU. KBaHTOBBIE UKCIIa M aTOMHBIE OpOUTAIH.
DNeKTPOHHBIE KOH(UTYpAITUN AaTOMOB.

[Tepuonuueckuii 3akoH u nepuoandeckas cucrema J[.M. MenneneeBa. [leprnoandHocThb
CBOKCTB DJIEMEHTOB U UX COCIUHEHUN.

XHMHYECKas CBA3b, €€ MPUPOAA U XapaKTEPUCTUKHU: ITIMHA, SHEPTUs, BaJICHTHBIM YToJl.
KoBanentnast cBsi3b U MeTOAbl €€ omucaHus. MexaHu3mbl 00pa3oBaHUS M Pa3phIBBI
KOBaJIEHTHOW CBA3W. CBOMCTBAa KOBAJEHTHOW CBSA3W: HACBIIIAEMOCTb, HAIPaBJIECHHOCTbD,
nonsipu3yemMocThb. ['MOpuau3anust aTOMHBIX OpOUTanell M MPOCTPAHCTBEHHOE CTPOCHUE
aTOMOB M HOHOB.

Nonnas cBsi3b. OCOOEHHOCTH CTPYKTYPHI H CBOMCTBAa HOHHBIX COEIMHEHHA.
Meramnnueckas CBA3b.

MexMmonexynsapHbie B3aUMOJICUCTBUS (opueHTalnOHHOE, MHIYKIIMOHHOE,
JTUCTIEPCUOHHOE).

Bonoponnas cBsi3b. BrnusiHue BOIOpOIHOW CBA3M Ha (PU3UUECKHE CBOMCTBA BEIIECTB C
MOJIEKYJIIPHOW CTPYKTYPOH.

BemecTBa B pa3nuuHbIX (a30BbIX cOcTOsSTHUAX. Da30BbIe paBHOBECHS U (Pa30BbIC TIEPEXO/IBI.
Crpoenue u Tunsl TBepAbIX Ten. Kpucramnuyeckas cTpyKTypa TBEPABIX TeE.

Merasuisl. [1oynipoBOJHUKY, CBEPXITPOBOIHUKHU.

TBepaple 2MeKTPONIUTHI. KUIKHE KPUCTAIIIBI.

OcCHOBHbBIE TOHSATUS XHUMHYECKON TEPMOJUHAMHUKU (CHCTEMBI, MapaMeTphl, MPOIECCHI,
(YHKIIMH COCTOSTHUSA).

BuyTpeHHs 5Heprus U €€ U3MEHEHUs IIPU XUMUYECKUX IpeBpauieHusax. [lepsoe Hauano
tepMoguHamuku. CraHzapTHas TemioTa oO0pa3oBaHHsA BeHIeCTB. TemIOThl CrOpaHUs.
TomimuBo KaKk UCTOYHHUK YHEPTHUU.

Ontponus. CraHpapTHass SHTponus. V3MeHEHMs SHTPONUM B XMMHYECKUX PEAKIMAX.
IToHATHS O CAaMOIIPOU3BOJIBHBIX IIPOLIECCAX.

XUMUYECKHE CJIEeICTBUS 3aKOHOB TEPMOJMHAMUKH (ypaBHEHHUS M30TE€PMbI, H300aphl,
H30XO0pHl).

Oueprust [ m60ca u ['enbMrosbia 1 HaMPaBJIEHHOCTh XUMUYECKUX PEAKITUN.

XHUMHYECKOE paBHOBECHE. TepMOAMHAMUYECKUN MTOAXO0, KHHETUYECKUN ITOAXOL.

3aKoH AEMCTBYIOUINX Macc AJil paBHOBECHBIX Mpo1ieccoB. Paznnyunbie criocoObl BEIpaKEHUS
KOHCTAHTBI PAaBHOBECHSI.

CMmelieHne XuMAYECKOr0 PaBHOBECHS.

XuMHUYEeCKasi KHHETHKA: CKOPOCTh XUMHUECKHUX PEAKIUH, BIMSHIE PA3INIHBIX ()aKTOPOB Ha
CKOPOCTh XUMHUUYECKUX PEAKIIUM.

ITopsiAOK ¥ MOJIEKYIISIPHOCTD PEaKIUi.

Teopust akTUBUPOBAHHOTO KOMIJIEKCA. JHEPrUs aKTUBALMU. Y paBHEHUE AppeHHyca.
Karanmuz um xaranuzaropsl (kimaccudukanus U MexaHu3M jAedcTBusi). OcoOeHHOCTH
KaTaTUTUYECKUX PEaKIIHil.

Oco0eHHOCTH KHHETUKH T'a30(ha3HbIX, )KUAKO(DA3HBIX U TBEPA0(A3HBIX PEAKIIUH.
OcHOBHbBIE XapaKTEPUCTUKH TUCIEPCHBIX CUCTEM U UX Kiaccupuxamus. TepMoanHamMuKa
IIpolLecca pacTBOPEHUS.

PacTtBopuMOCTh ra3oB, *KUIKOCTEH, TBEPABIX BEMIECTB. 3aBUCUMOCTh PACTBOPHUMOCTH OT
TEeMIIepaTyphl U JTABJICHHUS.

KonnuraruBaeie CBOMCTBa pa30aBICHHBIX pPAcTBOPOB HEAJIEKTPOIUTOB. [loHMKEeHME
TEeMIIepaTypbl 3aMEP3aHUS U MOBHIIIIEHUS TEMIIEPATYPbI KUTIEHUS] pACTBOPOB KaK CJIEICTBUE
MOHW)KEHUE JaBJCHUs Iapa pacTBopuTenss Haja pactBopoMm. Ocmoc. Ponbs ocmoca u
OCMOTHYECKOT'O JIaBJICHHUS B OMOJIOTHYECKUX CUCTEMAX.

DnekTpoiuTHieckass — aucconranus. CTeneHb  AJIEKTPOJUTUYECKON  TMCCOILIMAIIUH.
N3orornueckit koddpuiueHT. CUIBHBIC U CTA0BIC AIEKTPOIUTHI.

OcoGeHHocTH pacTBOPOB Ci1a0bIX AIeKTponToB. KoHCTaHTa Nrcconuanuu.
IIporonutuyeckas teopus bpencrena u Jloypu.
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OCc0OEHHOCTH PAcCTBOPOB CHUJIBHBIX 3JIEKTPOJUTOB. AKTHBHOCTHh HMOHOB. MoHHas cuia
pacTBopa.

Hucconmarnus Boasl. MorHoe npou3BogHoe Boabl (pH, pOH). Crioco6s! onpenenenus pH
pacTBOpOB.

[IpoTonutnyeckue paBHoBeCHS. [ MAPOIU3 COJIEH.

Bydepusbie pacTBOpHI: KiIaccupUKaIUsa, MEXaHU3M JCHCTBHSL.

[Tpuponubie OyhepHbIE CHCTEMBI.

IIpousBeneHne pacTBOPUMOCTH MAIOPACTBOPUMBIX CHUJIBHBIX 3JIEKTPOIUTOB. Y CIOBUS
o0pa30BaHMs U PACTBOPEHUS OCaKa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuuu. DakTopbl, BIMSIOLIME HA MPOTEKAHHE
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

CranpapTHble 3JIEKTPOAHBIE MOTEHLHMAIbl U SJEKTPOABUKYIIAS CUJIA TaIbBAHUYECKOTO
JJIEMEHTA.

[ToreHManbsl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX (PEIOKC) 3JEKTPOJOB. YpaBHEHHE
HepHcTa i1 271€KTpoAHOrO MOTEHIMANA U SJIEKTPOABUKYILEH CUJTIBI.

Hamnpasnenue nporekanus OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

DIEKTPOIN3 PaCTBOPOB U PACILIIABOB.

XUMHUYECKasi U AIEKTPOXUMUYECKAS] KOPPO3HUSL.

3ammTa METaJJIOB OT KOppo3uu. MHXeHepHbIe cTpaTterun 00pbObl ¢ Koppo3ueid. MeTo bl
3aIUThl METAJIJIOB OT KOPPO3HH.

Komnnekcueie coennnenus. [lonyyenne. Homenkiarypa. M3omepusi.
KommnekcoobpazoBanue B pactBopax. KoHcTaHTa HECTOMKOCTM Y KOHCTaHTa
YCTOMYUBOCTH.

XuMuueckas CBsizb B KOMIUIEKCHBIX coenuHeHusx (meron BC, TKII).

O6mras xapaktepucTrka 35eMeHToB VII-A rpymmbr.

I"anorensl 1 UX coeMHEHUS. DKOJIOTHsl, TOKCUKOJIOTHSL.

OO6mrast xapakTepucTuKa 3J1eMeHTOB VI —A rpymmsbi.

Cepa u ee coenuHenus. CoeqMHEHNs Cepbl KaK BaXHEMILNIN 3arpsi3HUTENb OKPYXKarollel
cpenbl. KpyroBopoT u 3K0JI0rH4ecKkre aclieKTbl XUMUU CEPBI.

Kucnopon u ero coequnenust. Pecypcel 1 KpyroBopoT KMCIOPOAA B IPUPOJE.

Bonma kak mpupomHoe BemiecTBO. 3arpsi3HUTENM BoAbl. CTPYKTypa M CBOMCTBAa BOJIBI.
AHOMaJbHBIE CBOICTBA BO/IBI. JKECTKOCTh BOABI M CLIOCOOBI €€ YCTPAaHEHHUS.

OO6m1ast XapaKTeprUCTUKA JIEMEHTOB V-A TPYIIIIHL.

A30T u ero coeguHeHUsl. Pecypchl 1 KpyroBopoT a3oTa B IPUPO/IE.

®docdop u ero coenuaeHs. Pecypcebl 1 KpyroBopot dochopa B mpupoe.

OOmiast xapakrepucTuka 31eMeHToB IV —A rpynm. Pecypcbl u KpyroBopoT yrieponaa B
MpUpoJIe. DKOJIOTHUECKHUE ACTIEKThl XUMHH YIIIEpOAa.

CoenuHeHus KpeMHUS U TepMaHus. XUMHUS TOJTYIPOBOJHUKOB.

VYrinepoa. AmnorponHsie GopMbl yraepona. Okcuapl, kKapOoHaThI, KapOuasl. Pecypcel u
KpyroBOpOT YIJIEPOAA B IPUPOJE.

Cunrkatsl 1 amtoMOCUIMKaThl. CTEKII0, CUTAILIIbL, IEMEHT, KEpaMHUKa.

Oom1as xapakrepucThka 31eMeHToB I11-A rpymnrsr.

Mertaibl: o01as XapakTepUCTHKA, CIUIaBbl, METObI OTyYEHUSI.

XuMUS S-METaIOB. DKOJIOTUS U TOKCUKOJIOTHSI.

XHMHS p-METaJUIOB. DKOJIOTUS U TOKCUKOJIOTHS.

OOmiasi XapakTepUCTHKA TEPEeXOJHBIX METAUIOB U WX COCAMHCHHHA. OKOJOTHS,
TOKCHKOJIOTHSI.

Xumus d-snementoB I-1I rpynn nepuoguueckoit cucremst .M. MenneneeBa. Dkonorus,
TOKCHKOJIOTHSI.

Xumus 3d-anementoB VI - VIII rpynn nepuoguueckoil cucTeMbl. DKOJIOTHS, TOKCUKOJIOTUSI.
XuMmus U HaHoTexHosnoruu. O61re 3ajauid HAHOTEXHOJIOTHH.

OO6mas xapakrepucTuka HaHOCUCTeM. OCHOBHBIC TTOHSITHSL.
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Hanomarepuansl 1 MeTOIbI UX MOJTydeHus. PeakiimonHas crmocoOHOCTh, HaHOMATEPHAIIOB.
[TepcriekTHBBI pa3BUTUS HAHOTEXHOJIOT .

DKoJorhYecKass XUMHUS U «3€lieHas» XuMus. [IpUHIUNBI <«3€I€HOM XUMHHW» M HX
BOILJIOIIICHHE.

XHUMUKO-3KOJIOTUYECKHUE ACTIEKThl MHKEHEPHOU JIEATEIIbHOCTH.

Tunbl 3K3aMeHaAlMOHHbIX 3agav.

XuMUYecKasi TEPMOTUHAMUKA

1.

2.

N

Pacuer cTaHmapTHOW SHTANBIHMHM PEAKIUH 1O CTAaHIAPTHBIM SHTAIBIUAM O0O0pa3OBaHHS
BELICCTB.

Pacuer cTanapTHOMN SHTANBIIMK PEAKIIMH IO CTAHJAPTHBIM SHTAJIBIINSAM CTOPAHUS BEILIECTB.
Pacuer crangaptHoit sHeprun ['m60ca peakiuu Mo BEJIMYWHAM CTAHIAPTHOW SHTAJIBIUU U
CTaHJApTHON SHTPONHMH PEAKLIUU. AHAIN3 SHTPONUUHOTO U SHTAIBIUIHOTO (PaKTOPOB.
Pacuet TeMnepaTypsl paBHOBEPOSITHOTO MIPOTEKAHMsI IPSIMOT0 U 0OPATHOTO MPOLIECCOB.
Pacuer KOHCTaHTHI paBHOBECHS 110 M3MEHEHUIO CTaHAapTHOM 3Hepruu [ mb6ca peakuuu.

XumMuueckas KHHETHKA.

1.
2.
3.

Onpenenenne Nopsaka peakiuy 0 KNHETHYECKUM JaHHBIM.
Pacuer sHeprun akTMBaMK 110 KUHETUYECKUM JIAHHBIM IIPU Pa3HbIX TEMIIEpaTypax
Pacuer sHeprum akTUBAIUY 110 TEMIIEPATYPHOMY KO3(PPHUIIUEHTY CKOPOCTH PEaKIIHH.

PacrBopsl. IIpoToimmTHyecKkoe paBHOBECHE U IIPOLECCHI

1.

2.

bk w

R SaEs

Pacuer koHIEHTpamuii pacTBOpOB (MAacCOBOW JOJIM, MOJBHOM [IOJIU, MOJISIPHOUN
KOHLEHTPALUU, MOJISIPHON KOHIIEHTPAIMK KBUBAJIEHTA, MOJISUIBHOCTB).

Pacuersl, cBsi3aHHBIE C TNPUTOTOBIIEHHEM PACTBOPOB (C yYETOM pAa3IMYHBIX CIOCOOOB
BBIPAKEHHS COCTaBa pacTBOPOB).

Pacuer pacTBOpOB CHUIIBHBIX 3JEKTPOJIUTOB.

Pacuet pacTBOpOB Cl1a0bIX IEKTPOIUTOB.

Pacuer pacTBOpoB IPOTONMUTOB, MOTYYEHHBIX CMELIEHUEM PACTBOPOB OJHOTO M TOTO XKE
BELIECTBA.

Pacuer pacTBOpOB MPOTOIUTOB, MOTYYEHHBIX CMEIIEHHEM PACTBOPOB Pa3HBIX BEILECTB.
Pacuer pacTBOpOB ruApOIM3UPYIOIIUXCS COJIEN.

Pacuer 6ydepHbIX pacTBOpOB.

PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX CO€QUHEHUN. Pacuer KOHLEHTpauuid HOHOB
METAaJUIOB 10 3HAYEHUSIM KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

I'eTeporenHbie paBHOBeCHSI M MTPOIIECCHI

1.

2.

W

N —

Pacyer Maccel ManopacTBOPUMOTO BEIIECTBA, HAXOJSAIIETOCS B HACHIIIEHHOM pacTBOpE
oTmpeeIeHHOTO 00BeMa.

PvaeT KOHL[GHTpaLII/II/I MaJIOpaCTBOpI/IMOFO BEIICCTBA, HaXOAAIICroCsa B HACBIIIICHHOM
pacTBOpe M3BECTHOTO 00BEMa.

Pacyer Macchl MalopacTBOPHMMOIO BEMIECTBA, HAXOJSIIEIOCSs B PacTBOPE H3BECTHOTO
OG’bGMa B HpI/IcyTCTBI/II/I OJHOMMCHHOI'O MOHA.

Pacuet macchl BelecTBa, HEOOXOIMMOTO JIJIsT BBITTAICHHUS OCaIKa.

BI:I}ICHGHI/IG BO3MOXXHOCTH BBIITAACHUS OCadKa.

Pacyer pacTBOpHMMOCTH MaJIOpacTBOPUMOI'O BEIIECTBA, HAXOJSIIEIOCAd B HACHIIICHHOM
pacTBOpe M3BECTHOM KOHIIEHTPAIIHH.

Penoxc-paBHOBecHs H PeJOKC-TIPOLECCHI
Pacyer anekTpoAHOro NOoTeHIMaNa B yCJIOBUAX, OTIIMYHBIX OT CTAHJAPTHOTO.
Pacyer craHmapTHOro 3JIEKTPOAHOIO MOTEHIMaNa IO H3BECTHBIM 3HaueHuAM OJIC u



AJIEKTPOHOTO IMOTEHIINANA APYTOT0 AIIEKTPOAA.

OmnpeniesicHrEe HampaBJICHUS] PEAOKC-TPOIecca B CTAHIAPTHOM COCTOSIHUM M COCTOSTHHH,
OTJIMYAIOIIEMCS OT CTaHJIapPTHOTO.

Onpe;[eneHHe FHyGI/IHBI MMPOTCKAaHUA PCAOKC-IIpoLECCa I CTAHAAPTHOIO COCTOSIHUA.
Pacder KOHCTaHTBI paBHOBECHS PEIOKC-TIPOIIEcca.

CBOJMCTBA DJIEMEHTOB M HMX BAaKHEHIIMX COCAMHEHHMII B COOTBETCTBHH C IOJIOKEHHEM
3JIEMEHTOB B NEPUOINYECKOIl cHUCTeMe, CilelyeT PACCMATPUBATH MO CJeAYyI0IIeMYy IJIAHY:

dnemenmaol — memanil
[TonosxeHnre 2IEeMEHTOB B MEPUOIUIECCKOMN CHCTEME. DIIEKTPOHHbBIE KOH(MUTYpAIlUA aTOMOB.
Nx ocobennoctu. IlposiBisiemMble CTENEHH OKUCICHHS (IIPUMEPHI), KOOPAUHALMOHHBIE
yucina (nmpumepsl). I3MeHeHne aTOMHBIX U HOHHBIX PaJInyCOB, TOTEHIINAJIOB HOHU3AIMH.
H3MmeHeHne MeTaTN4eCKOl aKTUBHOCTH MPOCTHIX BEUIECTB B MOATPYIIE (TIPUMEPHI).
N3MeHeHne yCcTOMYMBOCTH COEIMHEHUN C BBICHIEH CTENEHbIO OKHUCJIEHHUS B MOJrPYIIIE.
HN3MeHeHne  KHCIIOTHO-OCHOBHBIX  CBOWCTB U OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOMU
CIHOCOOHOCTH COEINHEHUN IS

a) DJIEMEHTOB B OJIMHAKOBBIX CTETICHSIX OKHUCIICHHUS;
0) OHOTO 3JIEMEHTA C Pa3HBIMU CTEMEHAMH OKHcIIeHUs. [Ipumepsl.
4. DKOJOTHs U TOKCUKOJIOTHS JIEMEHTOB U UX COEAUHEHUM.

dnemenmol Hememanvl:

[TonosxeHnre 2IEMEHTOB B MEPUOIUIECCKON CHCTeME. DIIEKTPOHHbBIE KOH(GUTYpAIlUA aTOMOB.
N3meHneHne aTroMHBIX M HWOHHBIX pPaJAUYyCOB, IOTEHLMAIOB HWOHU3ALMH, CPOACTBA K
ANEKTPOHY, IEKTPOOTpULIATEIbHOCTH. [IposiBisieMble cTeneHn OKUCIIeHUs (TIpUMEpBHI).
CrtpoeHure mpOCThIX BEMIECTB. 3aKOHOMEPHOCTH B M3MEHEHUN XUMHYECKHX U (PU3HUECKUX
CBOWCTB B MOJTPYIIIIE.

CrpoeHue  coeAMHEHUH €  BOJOPOJAOM.  3aKOHOMEPHOCTM B XHMHUYECKHX
(BOCCTaHOBUTEIIBHBIX M KUCIOTHBIX (OCHOBHBIX) U (DU3UYECKUX CBOMCTB B MOATPYIIIIE.
N3meHeHne yCTOMYMBOCTH COCIUHEHHMN C BBICIIECH CTEIECHBIO OKHUCIICHMS B IOATPYIIIIE.
N3meHeHne  KUCIOTHO-OCHOBHBIX  CBOMCTB M OKHCIMTEIBHO-BOCCTAHOBUTEIBHOMN
CIOCOOHOCTH COSAMHECHU.

DKOJIOTUS M TOKCUKOJIOTHS 3JIEMEHTOB U UX COEIMHEHUH.

2. IIpumepuot dOunemos K IK3ameny

®OI'BOY BO «KybaHckuit TOCy1apCTBEHHBI YHUBEPCUTET»
kadempa ob1eil, HeOpraHu4eCcKOil XUMHUU U
UH(POPMAIIMOHHO-BBIYHCITUTEIBHBIX TEXHOJIOTHH B XUMUH
Hanpasnenue noarotrosku 20.03.01 TexnochepHas 6e30macHOCTb
mucnuruinHa «OCHOBBI HEOPTaHUIECKON XUMHM

DK3AMEHALIMOHHBIN BUJIET Ne 1

1. Ilepuognyeckuii 3akoH u mnepuoanueckas cucrema J[.WU. Menneneesa.
[leproIMYHOCTH CBOMCTB 3JIEMEHTOB U UX COCUHEHUM.

2. Yraepoa. AmmotpomnHbie (Gopmbl yriepona. Okcuapl, KapOOHATHI, KapOWIbI.
Pecypchl 1 KpyroBopoT yriepoja B Mpupoze.

3. Bwruucauts pH Gydepnoro pactsopa, coaepxkamiero 0,70 M CH3COOH u 0,60
M NaCH3COO. Onpenenutb, kak usmenutcs pH Oydepnoro pactBopa mnpu
no6asiennn k 1,000 z Takoro pactBopa 10 mz 1,00 M HCI. K« (CH3COOH) = 1,8
107,



Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHHs.

- KpUTEPHil OLIEHUBAHUSI MEPONPUATUN TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH

HanmenoBanmue,
INoka3zaTeny yCIemHOro BEIIOJHEHHS OTYeTa, 3aJaHus
0003HaueHHne
- nabopartopHas paboTa BBINOJHEHA B MOJHOM 00beMe ¢ COOJIIOICHHEM HEOOXOIUMON
MIOCJIEI0BATEIILHOCTH ICHCTBUH U ITPAaBWJI TEXHUKU O€30I1aCHOCTH;
TaGopaTopnas - mo JlabopaTopHOil pabOTe NPEACTABICH OTYET, COAEpXKAaUIMH HE0O0XOJUMBbIe
pg 60T: HaOJIIONEHUsI W BBIBOABL, O(QOPMICHHBIH B COOTBETCTBHHM C YCTaHOBJICHHBIMH

TpeOOBaHUSIMU;

- [IpU 3aluTe na6opaTopH0171 pa60TLI II0Ka3aHoO CBO60Z[HOC BJIaICHUC MaTCpuajioM H
JIAHBI ITPaBUJIbHBIC OTBETHI HC MCHCC YEM HaA 50% 3aJaHHBIX BOITPOCOB

- 3aJaYM JOJDKHBI OBITH NMPABIJIFHO PEIICHBI, aKKypaTHO O(OPMIICHBI, C MOIPOOHBIM
ONHCAHHEM XOJia PEIICHUS M PACYCTHBIX (POPMYI B OOLIEM BUJAE C YKA3aHUCM CIMHUIY
Pacuernble 3ananus n3MepeHus Bcex BeanuuH. [loHnmMaHue cTyJeHTOB U3y4aeMoro Marepuaia, CBI3aHHOTO
¢ pemeHueM 3aaa4du (cymma 6amios > 50)

- CTYICHT BOCIPOU3BOJUT OCHOBHBIC TOHSATHS, BBIABISICT  B3aUMOCBS3HU,
Ompoc, Tect KJIaccU(GUIUPYET W aHAIM3UPYET, MPUMEHSICT Ha NPAKTUKE MPOHJICHHBIA MaTepHAlL
[TonHble oTBeTH HA He MeHee YeM 50 % BompocoB

- B pedepate (mokmame) pacKphITO COJIEpP)KaHUE TIOCTABICHHBIX BOIPOCOB,
c(hOpMyIHPOBaHbI PE3yJIbTaThl, BBIBOJBI, 0000IIEHNE, JIMUHAs TOYKA 3pEeHUs, pabdoTa
Pedepar (noxnan) | crpykrypupoBana u odopMmiIeHA B COOTBETCTBMH C TpPeOOBaHHAMH K OObEMY M
odopmiieHHIo pedepara, NCTI0IB30BaHBI PEKOMEHIYEMbIE HCTOUHUKN

Kputepusimu olieHKH TIpe3eHTalUi COMPOBOXKIAIONIUX NPECTaBICHUE pedepaToB U
WHAWBUYAIBHBIX 33aJaHUN SABISIOTCS CTPYKTypa Npe3eHTaluu (ChOpMyIHpOBaHO IIEb,
nHbOpMAIHMS H3JIOKEHA IOJHO M YEeTKO, WIIIOCTPAIMU YCHIMBAKOT 3()(EeKT BOCTIpUSTHS
TEKCTOBOM YacTH MH(OPMAIUH, CZIeTaHbl BRIBOIBI ), 0pOpMIICHUE MTPE3CHTAITUH (€IUHBIN CTHIIb
opopmiieHus, GOH coYeTaeTcsi ¢ TEKCTOM U Tpadukoi, Bce mapameTpbl mpudTa XOpoIio
nmogoOpaHbl, KIIOUEBBIC CJIOBAa B TEKCTE BBIJCNCHBI), 3(dekr mnpeseHTanmuu (odimiee
BIIEYATIICHUE OT MPOCMOTPA MPE3CHTAIUH )

- KpUTEpHil OLIEHUBAHUS MPU MPOBEICHUH MPOMEKYTOYHON aTTeCcTalluu

Ounenka Kpurtepnu onieHuBaHus 10 3K3aMeHy
Bsricokuit ypoBeHb OrneHKa «OTJIMYHO» BBICTABISIETCS O0ydYaroIIeMycs,
«5» (0TIHMYHO) €CII OH ITyOOKO M NMPOYHO YCBOWJI NMPOTrPaMMHBIA MaTepual,

HCYEPIILIBAIONIE, MOCIEOBATEIFHO, YETKO M JIOTHYECKH
CTPOMHO €ro W3JlaraeT, yMeeT TECHO YBS3BIBATH TEOPHIO C
MIPAaKTUKOM, CBOOOAHO CHPABISIETCS C 3aJaduaMy, BOIIPOCAMH H
IPYTHMHU BHJIAMH TPUMEHEHHS 3HAHUM, HE 3aTPyITHIETCS C
OTBETOM IIPH BUAOW3MEHEHUH 3aJaHU, UCIOIB3YET B OTBETE
MaTepuall ~ PEKOMEHAYeMOH  JHTepaTyphl,  IPaBHIBHO
000CHOBBIBAET MIPUHATOE pelieHue, BIIaJIeeT
Pa3HOCTOPOHHMMH HaBBIKAMH M TPHUEMaMH BBINOJIHEHUS
MPAKTUYCCKUX 3aIaHUI.

Cpenuuii ypoBeHs «4» (X0polo) OrneHKka «XOpOIIO» BBICTAaBISIETCS O0ydarolmemycs,
€CJIM OH TBEPJI0 3HAET MPOrPaMMHBIN MaTepua, r(paMOTHO U IO
CyLIECTBY H3JlaraeT ero, He JAOIyCKas CYLIECTBEHHBIX
HETOYHOCTEH B OTBETax Ha BOIPOCHI, MPABWIHHO MPHUMEHSET
TEOPETHYECKHE IMOJIOKEHHUS TIIPH PEImIeHHH MPaKTHIECKUX
3aJaHul, BIaneeT HEOOXOJUMBIMHI HaBBIKAMH U IIpHEMaMH UX
BBITTOJTHEHISL.

TToporoBsrit YPOBCHb A3y Ornenka «yIIOBIICTBOPHUTEILHOY BBICTaBIISIETCS
oOydaromeMycs, €ciId OH MMEeT 3HAaHHS TOJBKO OCHOBHOTO
MaTepHaia, HoO He yCBOMII ero JAeTanei, JOImycKaeT HeTOYHOCTH,
HEJIOCTATOYHO TMpPaBWIbHBIC (DOPMYTUPOBKH, HApPYIICHHUS

(YIIOBJIETBOPHUTEIHHO)




JIOTUYECKOM [IOCJIEI0BATEIbHOCTH B H3JI0KEHUU
MPOrPAaMMHOTO MaTepHaia, HWCIBITHIBACT 3aTPYJHCHUS MPH
BBINOJIHCHUH MPAKTUYECKUX padoT.

MUHUMATHBIH YPOBEHB Q» OueHka  «HEYJOBJIETBOPUTEIBHO»  BBICTABISIETCS
oOygaromieMycs, KOTOpPbIi HE 3HAeT 3HAYUTEIBHON YacTH
MPOrPaMMHOTO MaTepHaa, JOIMyCKaeT CYIICCTBEHHBIC OIHOKH
B OTBETaX Ha BOMPOCHl, HEYBEPEHHO, C OOJIBIIUMH
3aTPyIHEHUSMHU BBITTOTHSET MMPAKTHICCKIE 3a1aHuUs

(HeyOBJIETBOPHUTEILHO)

OneHouHble CpeAcTBa A WHBAIMIOB W JIUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH
3JI0POBBSI BEIOMPAIOTCS C YUETOM UX WHAWBUAYAIBHBIX MICUXO0(PHU3NIECKUX OCOOCHHOCTEH.

— TpU HEOOXOTUMOCTH HHBAIMJIAM M JIMIAM C OrPAaHHMYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS IPEJOCTABIISIETCS JOMOTHUTEIFHOE BPeMs ISl TOJTOTOBKHM OTBETA HA SK3aMEHE;

— MPH MPOBEJICHUU NIPOILIEYPHl OLIEHUBAHUS PE3YIbTATOB 0OYUYEHUS HHBAJIHMIOB U JIMII C
OrpaHWYCHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI ITPEyCMaTPUBACTCS HCIOIb30BAHUE TEXHUIECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpY HEOOXOMMOCTH /IS 00YJaIOIIMXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbS
W UHBIKIOB TMpOLEAypa OIICHWBAHUS pPE3YJIbTaTOB OOYYEHHUS IO JUCIHUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oneHMBaHMS PE3yIbTaTOB OOyYCHUS MHBAJIHMIOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsSI 10 JUCLHUIUIMHE (MOJIYJIO) IMpeIycMaTpUBAeT IPeI0CTaBICHUE
uHpopMarmu B (opmax, aJaNTHPOBAHHBIX K OTPAHMYCHHUSM HX 3/I0POBBS U BOCIPUATHS
uHpOpMaIHU:

Jnst I ¢ HapyIIeHUSIMH 3pSHUS:

— B I1€4aTHOM (hopMe yBEIMUYEHHBIM HIPU(TOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

Jnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeUaTHOU (opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JUnst I ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATENIFHOTO amniapara:

— B re4atHo opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0yJaronmxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH I

5.1. YueOHas JuTeparypa

1. Obmas xumus. Teopus u 3amaun: YuebHoe mocobue [Dnekrponnsiii pecypc] / Ilom.
pen. H.B. Koposuna u H.B. Kynemosa. — 2-e uzj., crep. — CII0.: U3natensctBo «Jlanby, 2017.
—492 c.: nn. — (YueOnuku 11 By30B. CnenanbHast tutepatypa). ISBN 978-5-8114-1736-0 —
Pexxum moctyma: https://e.lanbook.com/book/97169?category pk=3868#authors

2. I'munka, H.JI. IIpaktukym 1o oOrmmieit xumuu: ydel. mocodue sl aKkageMHUIeCKOTO
OakanaBpuata / H.JI. I'munka; nmon. pen. Ilonkosa, A.B. badkosa, O.B. Hectepooii. — M. :
W3narensctBo IOpaiit, 2016. — 248 c. — Cepusa bakanaBp. Akanemnueckuii kypc. ISBN 978-5-
9916-3480-9.

3. I'munka, H.JI. 3agaun u ynpakHeHHUs 10 oOLied XUMHHU: y4eO.-pakTH4. 1mocodue
[DnexTponnsiii pecypc] / HJL. I'munka; mox. pen. B.A. IlonkoBa, A.B. babkosa — 14-e u3a. —
M.: U3narensctBo FOpaiit, 2017. — 236 c. — Cepust: bakanaBp. Akagemuuecku Kype. ISBN 978-
5-534-02347-3. Pexxum nmoctyma: https://biblio-online.ru/book/C330B6AD-8514-42F9-B5DA-
3C4AETD92AS55
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4. Pocun U.B. Xumus. YueOHUK ¥ 3aJa9HMK: U1 TpUKIagHoro OakanaBpuata / U.B.
Pocun, JI.JI. Tomuna, C.H. ConosseB. — M. : U3natensctBo HOpaiit, 2018. — 420 c. — (Cepusi:
bakanaBp. Ilpuxmamuoit kypc) ISBN 978-5-534-01536-2 Pexum pnocrtyma:: https://biblio-
online.ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4

5. Bonbxun, Brnagumup BacunseBua. O6mas xumus. OcHoBHO# Kypce [Tekcr] : yueOHOe
nmocobue uist ctyneHToB By30B / B. B. Bonbsxun. - U3n. 2-e, nepepad. u gon. - CII6. [u mp.] :
Jlans, 2008. - 464 c. - (YuebHuku m1st By3oB. CrienuanbHas muteparypa). - bubnuorp.: c. 424-
425. - ISBN 9785811408290

6. BonbxuH, Bnagumup BacunbeBnu. OOmias xumusi. M36panubie rmaBbl [Tekcr] :
yaeOHoe rmocobue /it cTyaeHToB By30B / B. B. BonbsxuH. - U3a. 2-e, nepepad. u gom. - CIIO. [u
ap.] : Jlans, 2008. - 378 c. - (YueOnuku my1s By30B. CrienuanbHas IuTeparypa). - bubmauorp.: c.
335. - ISBN 9785811408313

7. Bonbxun, Bramumup BacunbeBnu. O6mias xumus. CrnenuanbHbiii Kype [Tekct] :
yaeOHoe mocobue s cTyAeHToB By30B / B. B. BonbxuH. - U3n. 2-e, nepepab. u gom. - CI16. [u
ap.] : Jlaus, 2008. - 440 c. - (YuebHuku i By30B. CrieruanbHas TuTeparypa). - bubnuorp.: c.
398. - ISBN 9785811408306

8. Ilpecc, U.A. OcHoBBI 001IeH XUMHUHU [DIEKTPOHHBIA pecypc] : yuebd. mocobue —
OnektpoH. madH. — Cankrt-Ilerepoypr : Jlanp, 2012. — 496 c. — Pexum pgocryma:
https://e.lanbook.com/book/4035

5.2. llepuoguyeckas Jureparypa

1. Yenexu XUMUM - POCCUMCKHUNA HAYYHBIH KYypHAJ, MyOIUKYIONHA 0030pHBIE CTaThU
10 aKTyaJbHBIM NIPOOJIEMaM XUMHH U CMEXHBIX HayK.

2. XKypnan obmeit XMMUU — OJIMH U3 KPYIMHEUIIMX POCCHICKUX HAyYHBIX >KYpHAJIOB,
OTPAXKAIOIIMX OCHOBHBIE HANpABICHUS DPA3BUTHA XUMHUH, MYOJUKYIOIUH  paboThl,
MOCBALIEHHbBIE aKTyalIbHBIM OOIIMM BOIIPOCAM XUMHUH U MpoOIeMaM, BOSHUKAIOIINM Ha CTHIKE
pPa3sIMYHBIX pA3AEIOB XMMHMM, a TaKK€ Ha IpaHUIAX XMMHM M CMEXHBIX C HEH HaykK
(METayuUI0OpraHUYECKUE COEOUHEHMS, JJIEMEHTOOPTaHWYECKAs XHMHS, OpraHu4ecKue H
HEOPraHN4eCKUe KOMIUIEKChI, MEXaHOXUMHUS, HAHOXUMHUSA U T. 11.).

5.3. UHTepHeT-pecypchl, B TOM 4YHCJIEe COBpPeMeHHbIe NpodeccuoHalbHbIe 0a3bl
AAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI
DJ1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):
. DBC «IOPAUT» https://urait.ru/
. DBC «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

DN AW N =

IIpodeccnonanbHbie 0a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. ScienceDirect www.sciencedirect.com
4. HamumoHaibHas DSJIEKTpOHHAs OuOMMOTEeKa (MOCTYN K DJIEKTPOHHOW OMOIMOTEKe
nuccepranuii Poccuiickoit rocymnapcrsennoit oubmmorexu (PT'B) https://rusneb.ru/
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Pecypcol cBoOOAHOTrO H10CTYyNA:
1. KubGepJlenunka (http://cyberleninka.ru/);
2. Hudopmanmonnas cucrema "EquHoe OKHO 10CTyIa K o0pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
3. Enunas xomnexuusi mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHBIE 2JICKTPOHHBbIE 00pa3oBaTe/IbHbIe H MHGOPMAIHOHHBIE pecypchl
KyoI'y:
1. ba3a y4eOHBIX IJIaHOB, Y4€OHO-METOANYECKUX KOMILJIEKCOB, ITyOIUKAINHI 1
koHpepennwuii http://mschool.kubsu.ru/
2. bubnuorexka MHPOPMALMOHHBIX pecypcoB Kadeapsl HHPOPMALMOHHbBIX
o0pa3oBaTeNbHBIX TEXHONIOTHH http://mschool.kubsu.ru;
3. DOnektpoHHBIH apxuB JokymMeHToB KyOI'Y http://docspace.kubsu.ru/

6. MeToanueckue ykKa3aHusl M OOyYAIIUXCH MO OCBOCHUIO JIUCIHUIJIMHBI
(MoayJis)

6.1. Opranu3anus ayIMTOPHOH PadOTHI.

Io kypcy npenycMOTpeHO poBeieHNEe JCKIIMOHHBIX U JIa00OPaTOPHBIX 3aHATHH.

['maBHOM 3amayeil JEKIMOHHBIX 3aHATUU SABISETCS Nepedadya B CTPYKTYPHUPOBAHHOM
dbopMe  cucTtemMaTH3UpoBaHHOW  uWHpopMaruu  Oonbimoro obOwvema. [locemenne u
KOHCIIEKTUPOBAHUE JIEKIIUU CTYACHTaMU 0053aTeIbHO, TaK KaK CIocOOCTBYET (OPMUPOBAHUIO
OOIIMX TOAXOJOB W NPUHIMIIOB YCBOCHHUS COJCPXKAHUSA JAHHOM IUCIMIUIMHBI, COJEHCTBYET
aKTUBU3AllMM MBIIUICHUS HAllETUBAaeT Ha JAIbHEUIIYI0 CaMOCTOSTENIbHYIO MO3HABATEIbHYIO
JeSATeIbHOCTb.

JlaGopaTopnast pabota — ¢opMa o00y4deHHs, CBSI3aHHAs C IIPOLIECCOM OCO3HAHUS
M3y4aeMOro MaTepuaa Ha OCHOBE CaMOCTOSTEIbHOM MpeABAPUTEIHHON YUeOHOM 1A TeIIbHOCTH
CTYJIEHTOB. BpImonHeHuo 1abopaTopHOW pabOTHl MPEANIeCTBYET Oeceqa, KpPaTKUM OIpocC
CTY/IEHTOB, OOCYXIECHHE IMCKYCCHOHHBIX BOIIPOCOB H3ydyaeMoil TeMbl. VX oOcyxIeHus B
YCIIOBUSIX KOJUIEKTUBHON pPaloThl oOecrneuynBaeT AaKTHUBHOE Y4acTHe KaKIOro CTYACHTA.
JlaGopaTtopHass paboTa BKIIOYaeT M3YYEHHWE METOJUK TMPOBEJACHHUS M IUIAHUPOBAHHE
HKCIIEPUMEHTA, OCBOCHHE U3MEPHUTENbHBIX CPEICTB, MPABUJI TEXHUKHU 0€30IIaCHOCTH, OBJIaZICHHE
HaBBIKAMU 3KCIIEPUMEHTAIBHONW paboThl, 00paboTKH, OQOPMIICHUS U aHaIM3a MOJYYCHHBIX
pesynbratoB. [lpu mnpoBeaeHun 1a00paTOpHBIX pabOT codeTaeTcsl HMHIAMBUIYaJbHBIA U
TPYIIIOBON METO]| BBIMOIHEHUS paboThl. OTYET 1o 1abopaTopHO paboTe TOIKEH COAEPIKATh:
JaTy BBIMOJHEHUs pa0OThl; Ha3BaHWE M IENIb paOOTHI; XOa pabOTHI; 3arOTOBKH TAOIHUIl IS
3aIOTHEHUS IKCIEPUMEHTATBHBIX JaHHBIX, HAOIOIaeMbIe SIBICHHS; YPABHEHUS XUMHUYECKUX
peakuuii MpeBpalleHUi, COMPOBOXKIAIOIIUX HSKCIEPUMEHT, CXEMbl NPUOOPOB; pPACUETHI,
rpaduKy; BBIBOJBI (TEOpETHUECKOE 0OOCHOBAHHE IMOIYYEHHBIX pe3ynbTaToB). JlabopaTopHbIit
YKypHaJI 3aloJIHSIETCS] B TIpoliecce BbImoMHeHusI paboTel. [Ipu 3ammre mabopatopHoil pabOTHI
CTY/ICHT JTOJDKEH YMETh OOBSICHATH LIEJH, 33Ja4H, XOJ MPOBEICHHS PaObOThI, €€ pe3yJbTaThl,
C/eTIaHHbIE BBIBOJbI, a TAaK)KE€ OCHOBHBIE M KOHCTPYKTHUBHBIE CIIOCOOHOCTHU HCIOJIB3YEMOIO
obopynoBanusi. OT4eT JOJKEH MPEIOCTABIATHCS IMPENOAaBaTeN0 Il IPOBEPKH B TCUCHUH
HEJIEJIH TOCTIE BBITIOIHEHUS Ta00paTOPHON PabOTHI.

6.2 Opranusanus npouecca caMmoCTosATeJIbHOI padoThbI.

Baxxupim IMyTEM OCBOCHHA CTYACHTAMU HOBBIX 3H3.HHI>1, YMCHI/Iﬁ 1 HAaBBIKOB B OCBOCHUHN
OUCHUIUIMHBL ~ SBJSIETCST  TeKymlas U TBOpYeckas  MpoOJIEeMHO-OPHUEHTHpPOBaHHAs
camMocTosiTenibHas paboTa, KOTOpas HMMEET IeNbI0 3aKpelyieHHne W YriyOJeHue 3HaHUM,
MOJIYYEHHBIX Ha ayJUTOPHBIX 3aHATHUSX, MOUCK M MPUOOPETEeHHE HOBBIX 3HAHUU U yMeHUMl. B
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CaMOCTOSITENIbHOM ~ paboTe 3alokeHa BO3MOXKHOCTH  CAMOCTOSITEIBHOCTH — MBIIIJICHHUS,
TBOp‘-IGCKOfI AKTUBHOCTU CTYACHTA.
[Ipu opranm3anuu BHEAYAUTOPHON CAMOCTOSTEIBLHOH pabOThl  HMCMOJIB30BaHBI

crenytomue ee (OpMbl: OATOTOBKA M HalMCaHue pedepaToB, TOKIAI0B, MOAOOpP U U3yUeHHE
JUTEPATYPHBIX HMCTOYHUKOB, IMOAOOpP HMIUTFOCTPATHBHOTO M ONHCATEILHOTO MaTepuayia o
OTJIIENBHBIM pa3zienaMm Kypca B cetu «HTepHeT», pelleHne 3a/1a4, TeCTUPOBAHUE.

JI7isi BBITIONIHEHWSI TECTOBBIX 3aJaHH, HEOOXOAWMO TOMHHUTH, YTO IEpel] HadyalioM
BBITIOTHEHUS] TECTOB CIEAYET BHUMATEIbHO U3YYHTh TEOPETUUECKHU MaTepuaa U OTBETUTH Ha
BOTIPOCHI JUISI yCTHOTO KOHTPOJIS.

Pemienue 3a1a4 — 0JMH U3 IEMEHTOB Ipollecca M3yYeHUN AUCUUIUIMHEL [Ipu pemenun
3aad 3aKpeIUBIFOTCS M yIUIYOJISIFOTCS TEOpPEeTUYeCKHe 3HAHWH, MPHOOPETAlOTCS HABBIKK M
YMEHHUS TPUMEHSITh OCHOBHBIEC 3aKOHBI K PEIICHUIO KOHKPETHBIX 331a4, PUOOPETAFOTCS HABBIKU
MOJTb30BaHMS MaTEMaTHYECKUM allapaToM W HaBBIKM BbBIUHCICHHs. llepen pemieHneM
pacUeTHBIX 3a7a4 HeOOXOJUMO BHHMATEIHHO M3YUYUTh TEOPETUYECKHI MaTepuana u pazoopaTh
NpUMEpPHl pelIeHusl 3amad. B pemieHuu 3amad JOJDKHBI COAEpKAaThess (OPMYNBI M BCE
BBIYHCIICHUS C yKa3aHUEM EIUHUI] u3MepeHus. [Ipu BBIUUCICHUSX HEOOXOAMMO O0paIiarh
BHHMaHHUE Ha X TOYHOCTH (MCIOJIb30BAaHUE HY)KHOTO YHCJIA 3HAYAIUX ITUGP) U COOIOACHIE
MIPABIII OKPYTJICHUS.

PaGora w©Ham pedepaToM mpeamnosiaraeT yriayOJIeHHOE H3yYEHHE, aHaIu3 U
CHCTEMaTU4YecKoe U3JI0KEeHHEe HU30paHHOW NpoOJIeMaTHKH, PAa3HOCTOPOHHIOID OICHKY, ee
cojJiep)kaHue W 3HadeHue. PedepaT nomkeH ObITH HANMMCaH HA YPOBHE KPHUTUYECKOTO, HAYYHO-
aHamuTHYeckoro o03opa. KiroueBble MOHATHS U TEPMUHBI, 00CYKIaeMbI€ M HCIIOJIb3yeMbIC B
pedepaTe MODKHBI OBITh TOYHO ONPEAEICHBI, 3aKOHBI TOYHO C(OPMYITHPOBAHBI, BCE
paccyXICHHUS TOJKHBI BECTHCH B CTHIIC HAYYHOUM AUCKYCCHUU, OBITh 000CHOBAaHHBIMH, OTTUPATHCS
Ha ()aKThI M JIOTHYECKU CBS3aHHO BECTH K ONPE/ICICHHBIM HJIESIM U THIIOTE3aM, Pe3yjIbTaTaM U
BBIBOJIaM. B 3aKiIf0ueHWH YMECTHO J1aTh KPaTKOE PE30OME, MTOTH U BBIBOJBI MPOJCIaHHOMN
paboThI, OXapaKTepH30BaTh HANIPABIICHUS U IEPCIICKTHBHI TaTbHEUIIINX HCCIICIOBAHUH.

7. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne mo M CIuIInae (MOayJ10)

HaunmenoBanue criemuaabHBIX
IMOMEIICHUHN

OCHAIIEHHOCTH CITELIHAIbHBIX
MHOMEIEHUH

Ilepeuenb TUIIEH3MOHHOTO
MPOrPaMMHOTO OOeCTICUEHUS

VYuebOHble ayIuTopun JUIS
NPOBEICHUS 3aHATHH JICKIMOHHOTO
tuna (aya. 234c, 322¢)

Meobenb: yuebHas MeOenb
TeXHUYECKUE CPEICTBA O0YUCHHUSL:
9KpaH, MPOEKTOP, KOMITHIOTEP

Microsoft Windows;
Microsoft Office

YueOHbIE ayIuToOpun UTs
TIPOBEICHUS TPYTIIOBBIX u
WHIWBUAYAIBHBIX KOHCYJIbTAIHA,
TEKYIIETO KOHTPOJS (ayIUTOPHS

Mebens: yaeOHas mebernn
TexHUYECKUE CPeCTBA O0YUCHHSL:
9KpaH, IPOEKTOP, KOMITbIOTEP

Microsoft Windows;
Microsoft Office

439c) u MIPOMEKyTOYHON

arrectarm  (aymuropust  425c,

416¢)

YueOHbIC ayJIuTOPUU it | Mebens: yueOHas meOelb

HPOBEICHUS 3ansTHid | TexHu4yeckue cpencrBa o0ydeHus:

71a00paTOpPHOTO THUIIA. | IEPEHOCHOE MYJIbTUMEIHHHOE

JlaGopatopus HEOpraHu4ecKol | obopynoBaHue (HOYTOYK,

xumuu (ayn. 439C) IIPOEKTOP)
O6opynoBaHue:
creuanTi3upOBaHHAs
nmabopatopHasi MeOenb  (CTOJIBI,
CTyJNbsI, WKa(bl ATl PEAKTUBOB H
00opymoBaHwus, BBITSI)KHBIE
mKadpl), CpPEeNCcTBa  IOXKAPHOI
0€301acHOCTH U OKa3aHWsl MepBOU
MEIUIMHCKOM MIOMOLIIH,
XMMEYKCKast nocyna "




o0opynoBaHue, BECHI
TEXHOXUMHUCCKHUE, ICKTPUICCKUE
IUINTKKA, HA0OpBl  XMMHUYECKO
MOCYbl M PEAaKTHBOB, BOJISHEIC
GaHw, BaKyyMHBIC HACOCBHI,
TEPMOMETPBI, MATHUTHBIC METITATIKA
[¢ [I0I0TPEBOM MM-135H
«Tarnepy», pH-metp «Okcnepr-001-
3.04», cnekrpodoromerp B-1100
OKOBLIO, nabopaTopHbBIH
ncrounuk nmrtaHus [TPODOKUIIT
B5-71/1M, Becbl aHaIUTHYECKHE
Adventurer Pro AV114C

KypcoBast pabota He mpeaycMOTpeHa y4eOHBIM TLIAHOM.

VYueOHble ayIuTopun JUIS
KypCOBOI'O HPOEKTUPOBAHUS
(BBINIOJIHEHNUS KYPCOBBIX paboT)

Jns  caMoCTOSATENbHOH — paboThl  O0yYalomUXcs MNPEAYyCMOTPEHBI  MOMEIICHHS,
YKOMITJIEKTOBAaHHbBIE CIIEIIMATIN3UPOBAHHOIN MeOeIbI0, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOM €
BO3MOKHOCTBIO MOAKIIIOYEHUS K ceTu «MHTepHeT» u obecredeHrneM J0CTyIa B 3JIEKTPOHHYIO

nH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

HanmeHnoBanue noMemieHui Ijis
CaMOCTOSATEIILHOW PaOOTHI
oOyyaromuxcst

OCHAIIEHHOCTh TOMEIIEHUI ISt
CaMOCTOSTENILHOM PaboThI
o0yyaromuxcs

HepequL JIMOCH3MOHHOI'O
mporpaMMHOTO obecrieueHus

ITomerienue At caMOCTOSTENbHOM
paboTsl oOyyJaromuxcst
(urTanbHBINH 3aI Hayunoit
OMOITHOTEKM)

Meobenb: yuebHas MeOenb
Kommiexkt  cnenuanu3upoBaHHON
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAs
TeXHHKa C TMOAKIIOYEHHEM K
nH(POPMAITMOHHO-
KOMMYHHUKAITHOHHOM ceTH
«lHTEpHET» W AOCTYyIOM B
ANIEKTPOHHYI0  HH()OPMAIOHHO-
00pa30BaTeNLHYIO cpemy
00pa30BaTeNbHOW  OpraHH3alluHy,
BeO-KaMepbl, KOMMYHHKal[HOHHOE
00opynoBaHue, OOeCIeYHBAOIIEE
J0CTyIl K CeTU HUHTCPHET
(mpoBogHOE COCIIHEHUE u
OecrpoBOHOE  COCOUHEHHE IO
texHojoruu Wi-Fi)

Microsoft Windows;
Microsoft Office

Tlomemenne a1st cCaMOCTOSATEIBHOMN
paboThI 00yJarOIUXCs (ayAUTOPHS
4310)

Mebens: yaeOHas mebenn
Kommuiexkt  crnenuanu3npoBaHHOM
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue:  KOMITBIOTEpHAs
TEXHHKa C TMOJIKIIYCHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHOM ceTH
«HTEepHET» W  JOCTYIIOM B
ANEKTPOHHYI0  HH()OPMAIOHHO-
00pa3oBaTEeNBHYIO cpemy
00pa3oBaTeNnbHOM  OpraHu3aluy,
BeO-KamMepbl, KOMMYHHKAI[HOHHOES
obopynoBaHue, oOecIeynBaromee
JOCTYH K  CeTH  HMHTEpPHET
(poBoHOE COCIMHEHHUE u
OCCIIPOBOTHOE  COCIUHCHUE IO
texnosorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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