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1 Hesan u 3axa4m U3y4eHus AMCHHUILIMHBI (MOLYJIAA)

1.1 Ileab ocBoeHUs TUCUMILIUHBI

POopMHUpPOBAaHHE COBPEMEHHOIO €CTECTBEHHOHAYYHOI'0 MHUPOBO33pPEHUs; OBJIAJICHUE
0a30BbIMH 3HAHUSAMU U HaBBIKAMHU B 00JIACTH HEOPTaHMYECKOW XUMHH, TCOPUH XUMHUECKUX
IIPOLIECCOB B COBPEMEHHOM TEXHUKE, IPOMBIILITIEHHOCTH M OKPYKAOIIEN Cpele.

1.2 3aga4yu AUCHUIINHBI
- OCO3HaHME pOJH XUMHH B TIporecce OOeCIeYeHnn KadecTBa M 0€30MacHOCTH
TEXHOJIOTMYECKHUX MTPOLECCOB U MPOU3BOJICTB, OXPaHbl OKPYKAIOIIEH CpE/bl;
- pa3sBUTHE HAYYHOI'O MBIIUIEHUS U OOLIETEXHUYECKON 3pYIULUHU, MO3BOJIIOIINX
MPUMEHATh TEOPETUYECKHE 3HAHMSI [0 HEOPraHUYECKOM XUMHUHU s OObSICHEHUS
(U3UKO-XMMHUYECKUX MTPOLIECCOB B TEXHUKE U MPUPOJE; MPOLECCOB, COIIPOBOXKIAIOIINX
(hopMHpoBaHKEe, U3BMEHEHHUE U pa3pylIeHHe TEXHOTEHHBIX U IPUPOJIHBIX MaTepUasoB;

1.3 MecTro qucuuninHbl (MOyJisl) B CTPYKType 00pa3oBaTe/ibHON NPOrpaMMbl

JucuunnmHa OCHOBBI HEOPraHUYECKOW XUMHUU OTHOCHUTCS K 00s3aTE€NIbHOM YacTu
broxka 1. Tuctmnnunsl (Moaynu) yueOHoro miuaHa (b1.0.14) ocHoBHOM npodeccroHanbHON
00pa30BaTeNIbHOM MPOrpaMMbl BbICHIEr0 OOpa30BaHUS [0 HAINpPABICHUIO TOATOTOBKHU
20.03.01 TexnochepHnas 6€301MaCHOCTD.
JlJ1g yCcTIemHOro YCBOCHHSI XUMUU HEOOXOAMMBI 3HAHUS U YMEHHUS, IPETyCMOTPEHHbIE PaHee

OCBOEHHBIMH JTUCIUIUIMHAMHA MaTEeMaTHYE€CKOTO M €CTeCTBEHHO-HAYYHOTO Xapakrepa ((pu3uka,

BBICIIIAs MaTEMAaTHUKa, MPOTrpaMMHOE obecrieueHre u nudpoBuzaius B chepe TexnochepHoi
0€301acHOCTH);

[ToHsATHS ¥ TEpMUHBI, OCBOCHHBIE MPH HM3YUYEHUU KYPCOB MEIUKO-OHOJIOrHYecKue
OCHOBBI 0€30MacHOCTH, Hoochepa B COBPEMEHHBIX KOHIEMIMSIX €CTECTBO3HAHUS,
HCIOJIb3YIOTCSL TPU OOCYKIEHUH OCHOBHBIX 3aKOHOB M TEOPHM XMMHUU U TIOJE3HBI IS
MMOHUMAaHUS U OCBOCHUS XUMUYECKUX 3HAHUM.

OyHIaMEeHTaIbHbIE XUMUYECKHE MOHATHUS U HABBIKU, MOJIyY€HHBIE B pe3yjbTare
n3ydeHusi Kypca OCHOBbI HEOPraHMYECKOW XUMHH, SIBISAIOTCA HEOTHEMJIEMOM YacCThIO
COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'0 00pa30BaHus U 1al0T BO3MOXHOCTh Ka4eCTBEHHO, Ha
0oJiee BHICOKOM YpPOBHE M3y4aTh MOCIEAYIOUIME AUCUUIUIMHBI y4eOHOTO IJIaHA: OCHOBBI
¢u3nuecKoi XMMHUHU, OCHOBBI AHAIUTUYECKOM XHMHH, OCHOBBI OPraHUYECKOW XHUMHH,

ypOo3KooTus,  0e30MacHOCTh
MIPOU3BOJICTBEHHAS OE30MIACHOCTb U JIP.

KHU3HCOACATCIIbBHOCTH,

TOKCHKOJIOTHYCCKasa XHUMHUA,

1.4 IlepedyeHb MIAHMPYEMbIX Pe3yJdbTATOB O0y4YeHHsl MO JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHMPYEMbIMH pe3yJIbTaATaMH 0CBOEHHUS1 00pa30BaTeIbHON NPOrpaMMbl

JlocTkeHne MIaHUPYEeMbIX Pe3yIbTaTOB OOY4YEeHHs, COOTHECEHHBIX C HMHIMKATOpaMu
JIOCTHIKEHMST KOMIIETEHIUH U 1enbio peanuzanuu OOIL.

OOyyaromuiics, OCBOMBIINI NaHHYIO AWUCUUIUIMHY, TOJDKEH 005ajaTh CIeIyIOIIUMU

KOMIICTCHIIUAMM:

KOI[ 1 HANMCHOBAHHUE HHAUKATOpPa
JOCTHXKCHUA KOMIICTCHIIUH

Pe3ynbraTel 00ydeHuUs 10 TUCIUILTHHE

[IK-1. CnocobeH wucnonb30BaTh 3aKOHBI M METOABI MAaTEeMaTHKH, €CTECTBEHHBIX M T'yMaHWTAPHBIX HAyK HpH

peneHny npoecCHOHAIBHBIX 33134

UIIK-1.1. wcnomp3yer 3HAHUS XUMHUH  UISA
OIKCaHus, aHaJm3a, TEOPETHICCKOr0 u
IKCIIEPUMEHTAIILHOTO MOJICTTUPOBAHHUS

XVMHYECKHX CHCTEM, SIBICHUH W MPOLECCOB NPH
penieHny npo(hecCHOHANBHBIX 33129

3HAET OCHOBHBIC 3aKOHBI OOIIEH HEOPraHMYECKOH XMMUU U
COBpPEMEHHBIC TEOPHUH CTPOSHHSI BEIIECTBA

yMEeT  ONHUCHIBATh  CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPraHMYECKNX COCTUHEHHH, OOBSICHITH 3aKOHOMEPHOCTH
MPOTEKaHUS] XUMHYECKUX PEAKIIA, NCTIOIb30BATh OCHOBHBIE
XMMHYECKHE 3aKOHBI JUIS PEUICHWs CTaHJapTHHIX 3ajad,
AQHAM3UPOBAaTh pPE3yAbTaThl OSKCIHEpUMEHTAa M  JenaTh
BBIBOJIBI

BJIAACCT HaBBIKaMH O6paIIIeHI/IH C J'Ia60paTOpHBIM
060py,Z[OBaHI/IeM 1 XUMHUYCCKUMHU PCAKTHBAMHA




PesynbpraThl 00yueHHs MO AMCUUIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJOB KOHTAaKTHOW M CAaMOCTOSITENBHOW paboThl 0Oy4aromuxcs B COOTBETCTBHH C
YTBEP)KJICHHBIM YU4EOHBIM IIJIAHOM.

Wupukatopsl  JOCTIKEHHS KOMIIETEHIMHA CUMTAIOTCS  C(HOPMUPOBAHHBIMH  IPU
JOCTUXKEHUH COOTBETCTBYIOIIMX UM PE3YJIbTaTOB OOyUEHHUSI.

2. CTpyKTYpa M coJep:KaHue JUCHUIIMHBI

2.1 Pacnipeaesienne TPyA0EMKOCTH AMCUMILIMHBI IO BHAaM padoT

OOmast TpyI0EMKOCTh JAMCHMILIMHBI COCTaBisieT 4 3adeTHbIX equuul (144 daca), ux
pacmpeeneHue o BujaaM paboT MpeicTaBIeHO B TabIuIe

Bupner pabor Bcero ®dopma obydeHus
4acoB OYHast
1
cemecTp
(gace1)
KonrakTHasi padora, B TOM 4nce: 72.3 72.3
AyauTopHBIe 3aHSATHS (BCEro): 68 68
3aHATHSI JIEKIIMOHHOTO THUITA 34 34
J1a00PATOPHBIC 3aHATHUS 34 34
MPaKTUICCKUEC 3aHATHA
CEeMHHAPCKUE 3aHATHSI
WNHasi KOHTaKTHasi padoTa; 4,3 4,3
KonTposb camocrositenbHoi padorsl (KCP) 4 4
[Tpomexyrounas arrecraims (MKP) 0.3 0.3
CamMocTosiTeIbHAsi padoTa, B TOM YHCJIE: 36 36
OdopmiieHne 1a00paTOpPHBIX padoT 8 8
CaMocCTosATeNIbHOE N3YUEHUE TEOPETHIECKOr0 MaTepraa 10 10
CamocTosTeNIbHOE pelieHre 3a1a4 8 8
[ToaroroBka K TEKyIIeMy KOHTPOJIIIO 10 10
KonTtpous: 35.7 35.7
ITonroroBka K 3x3aMeHy 35.7 35.7
Oommas gac. 144 144
TPYA0EMKOCTH B TOM YHCJIe€ KOHTAKTHasi pa6oTa 72.3 72.3
3a4. e 4 4




2.2 CoaepikaHue TUCHHUIINHBI
Pacnpenenenue BuioB yueOHO# pabOThI M UX TPYIOEMKOCTH IO Pa3/iesiaM JTUCIUILIHHEIL.
Pasnensl (TeMbl) QUCHUIUIMHBL, H3y4aeMbie B 1 cemectpe (ouHas popma 00ydeHus)

KonnuectBo yacos
N AynutopHast Breaymat
° HaummeHoBaHue pasneiioB (TeM) opHas
Bcero pabora
pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. Beenenue. [IpenMer u conepskanue XUMHUH. 4 2 2
2 Crpoenue atoma. llepuonuyeckuii 3akOH U TEpUOAMYECKAs 4 2 2
' cucrema J[.M. MenpaeneeBa. XuMuueckast CBs3b
3. BerniecTBo B pa3nuyHbIX (Ha30BBIX COCTOSIHUSX. 6 6
4 Tepmoxumusi.  DJIEMEHTHI ~ XUMHUYCCKOW  TEPMOIMHAMUKU. 8 5 4 5
' XUMHUYECKOE PABHOBECHE.
DJIeMEHTHl XUMHYECKON KHWHETHKH. KHWHETHKa TeTepOreHHbBIX 8 5 4 2
npoueccos. Karanms.
6. PactBophl. Peakiiy B BOIHBIX pacTBOpax 24 6 12 6
OKHUCITUTEILHO-BOCCTAHOBUTEIBHBIC TPOIIECCHI.
7. DJIeKTPOXMUMHUYECKHE MPOLecChl B anekTpoiurtax. Kopposus u| 12 4 4 4
3aIUTa OT KOPPO3HUH.
8 XuMusT KOMIUIEKCHBIX coequHeHuil. KomriekcooOpa3oBaHue B 4 5 2
' pacTBopax.
9. XUMHS HEMETAJJIOB U UX COSIUHEHMS. 14 6 4 4
10. | XuMus METAJIOB ¥ UX COSAUHEHNS. 16 6 6 4
11. | XuMmus 1 HaHOTeXHOJIOruu. IIpUHIKIBI «3eeHO XUMUU 4 2 2
UTOI O no pazoenam oucyuniuivl 104 | 34 - 34 36
Konrponb camocrosrensHoit padotsl (KCP) 4
[Tpomexyrounas arrecraims (MKP) 0,3
[ToaroToBka K TEKyIeMy KOHTPOJIIO 35,7
OO6m1ast TPyI0EMKOCTb 10 JUCHUTUINHE 144

[Ipumeuanue: JI — nexuum, [13 — npaktudeckue 3anartus / cemuHapsl, JIP — maGopaTopHbie
3ansaTust, CPC — camocrosTensHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3jiesioB (TeM) TUCHUILIAHBI
2.3.1 3aHaTHA JEeKINOHHOT0 THIIA

HaumenoBanue pazznena

dopMma TeKyLIEro

Ilepnoauueckuii 3akoH U
TIepUOINIecKasi CHCTEMa
J.1. Menneneena.
XuMHu4decKas CBS3b.

mpupoga nekTpoHa. [loHSATHE O KBAaHTOBBIX YHCIAX.
AtoMHBIE OpOHMTamM, WX SHeprud. llopsAmoK 3amoTHEHUS
JJEKTPOHAMH  aTOMHBIX — OpOHTaneid.  DHepreTudecKue
JriarpaMMbl MHOTORJICKTPOHHBIX aTOMOB.

CrpykTypa TEpHOAMYECKOM CHCTEMBI M €€ CBs3b C
3JIEKTPOHHOW CTPYKTYpOil aToMOB. IlepnoanyHOCTh CBOMCTB
aTOMOB 3JIEMEHTOB, 3JIEMEHTOB M UX COCANHEHUH (aTOMHBIE 1
WOHHBIE paJuyChl, SHEPrus W HOHHM3ALMH W CPOACTBO K
JNIEKTPOHY,  SJIEKTPOOTPHULATENBHOCTh,  METAIIIMYHOCTb,
HEMETaJUINYHOCTh; KHCIOTHO-OCHOBHBIE W OKHCIHTEIHHO-
BOCCTaHOBUTEIbHBIE CBOMCTBA).

BosaukHOBeHNE XUMHUYECKON CBsi3u. OCHOBHBIE ITapaMeETphI
xuMmmdeckoi  cBs3u.  KoBamentHas cBs3b.  CBoiicTBa
KOBaJICHTHOH cBsA3H. CBsA3W G M T TuNA. THIIBI THOpHAN3AINH
ATOMHBIX OpOUTaJICH.

TECT

Ne (Tembl) Conepxanwne paszena (TeMBbI) KOHTPOS
1. |Beemenwme. [Ipenmer 1 |OcHOBHBIE TOHATHS W 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI|Y CTHBIN KOHTPOJIb.
coJiep KaHNe XUMHH. HEOPTaHNYECKUX COSNWHEHWU. 3HAUYEHUE XUMHUH B U3yUCHUU
TIPUPOIBI ¥ PA3BUTHH TEXHUKH.
2. |CtpoeHue aToMa. PazButue mnpexncraBiaeHuil 0 CTpoeHHHM aToMa. BonHoBas|YCTHBIA KOHTPOIIb,




OCHOBHBIC TOHATHS O METOIEC MOJEKYJIAPHBIX OpOuTaneit
(MO). Merog MO JIKAO. DOHepreTuueckue IuarpamMMbl
JBYXaTOMHBIX ~TOMOSJICPHBIX  MOJEKYJ, 00pa30BaHHBIX
JJIEMEHTaMHU MEPBOr0 M BTOPOTO IMepHOA0B. VIOHHAs CBS3b.
Merasnnuyeckas cBsi3b. CBONCTBA COSAMHEHHI C Pa3IHYHBIMU
BUJIAMHU XHUMHYECKHX CBSI3CH.

Tepmoxumusi. DIeMEHTHI
XUMUYECKON
TEPMOJMHAMUKH.
XuMuyeckoe
paBHOBeECHE.

OcCHOBHbIE TOHSTHS: CHUCTEMBI, TapaMEeTPbl COCTOSHHUS,
MPOIIECCHI, (DYHKITUH COCTOSTHUS.

IlepBbIif 3aK0oH TepMOIUHAMUKU. BHYTpeHHsIs1 2HEprus u ee
W3MEHEHUE MpH XUMHYECKUX MpEeBpalleHusX. Teriora u
pabota. DHTanenusa. CTaHIapTHAS DHTAIBINS 00pa30BaHUS.
3akoH ITecca W DHTaNBNUS  XUMHYECKUX  PEAKIHUM.
XUMHUYECKHE pPEaKIMH C TMO3HUIUU  TEPMOJUHAMUKH.
VCTOMYMBOCT XUMHUYECKUX COEIUHEHHN. TOIUIMBO Kak
WCTOYHUK DHEPTHH.

Bropoii 3akoH TepMOAMHAMHUKH. DHTPOIUS. 3aBUCUMOCTh
SHTPONUM OT TemrnepaTypbl. CTaHnapTHas sHTponus. Tperuit
3aKOH TEPMOJMHAMUKU. OHeprus [ub0ca wu sHeprus
I'enpMmronbia. Kputepuun caMonpou3BOIBHOTO MPOTEKAHMS
MIPOIECCOB B U30JUPOBAHHBIX U OTKPBITHIX CUCTEMAX.
O6paTuMoCTh XUMUYECKUX peakuui. KoHncranra
XMMHYECKOrO paBHOBECHs, KaK Mepa TIIYOUHBI NMPOTEKaHHS
MPOIIECCOB. YpaBHEHHS HM30TEPMBI HM300aphl, H30XOPbI
XMMHMUYECKOW peakiuu. BnusHue mapaMeTpoB Ha COCTOSHUE
pasnoBecwus. [Ipunnun Jle lllatense — bpayna. OcobenHocTH
PaBHOBECHSI B T€TEPOTCHHBIX CUCTEMAax

VY CTHBIN KOHTPOJB,
TecT. Pemenue
pacueTHbIX 3a71a4

DJIEeMEHTBI XUMHUYECKOH
kuHeTHUKU. KuHeTnka
reTepOreHHbIX
npoueccos. Katanus.

CKOpOCTh XMMMYECKOW peakuuH, €€ 3aBUCHMOCTh OT
OpUpPOIbl M KOHLEHTPALMM PEearcHTOB, TEMIEpaTyphl.
[Mopsimok 1 MonekyasipHOCTh peakiuu. KoncranTta ckopoctu
U ec 3aBUCUMOCTb OT TEMIIEpaTypbl. Y paBHeHUEe AppeHuyca.
OHeprust axkTUBalUMH. MeXaHH3M U KHHETHKA pPEakUui B
TOMOTEHHBIX M TETEPOreHHBIX cHucTeMaX. ['OMOreHHbIH U
reTepOreHHbIH KaTanu3. AyToKaTalus.

VY CTHBIN KOHTPOIIb,
TecT. Pemenue
pacyeTHbIX 3a7a4

PactBopsl. Peakiuu B
BOJIHBIX pacTBOpax

OCHOBHBIE XapaKTEPUCTHKHM IHUCHEPCHBIX CHUCTEM M UX
kiaccupukanus. VIcTuHHBIE pacTBOpbl. TepMoaMHAMUKa
nporecca pacTBOpEHMUS. I'unpartsl, COJIbBATBHI,
KpUCTAJUIOTUAPAThl. PacTBOPpUMOCTH Tra3oB, JKUAKOCTEH,
TBEPABIX BEleCTB B Boze. HachllieHHbIe, HEHACHIIEHHbBIE U
TIepeCHIIIEHHBIE PacTBOPEIL. CriocoOsr BBIPAKCHUS
KOHIIGHTpaii  pacTBopoB. KommratuBHeIE  CBOMCTBa
pactBopoB  HeanekTponuToB.  Ocmoc.  OcMOTHYECKOE
nasneHue. J[aBiaeHHe HACBHIIIEHHOTO Mapa pacTBOPHUTENS HaJ
pactBopoM. lloBbleHne TeMIiepaTyphl KUIIEHHUS PACTBOPOB U
MOHIDKCHWE  TEMIICpaTyphl ~ 3aMEp3aHHsi  pPAacTBOPOB.
DNeKTpOIUTHIECKas JUCCOLIMALIHS. W3oronnueckuit
ko3P dunment. CunpHBIe U cnadbie meKkTponuTsl. CTeneHb
JNEKTPONUTHYECKON Juccoruanuy. CBsA3b HU30TOHHYECKOIO
kodpdumnmeHTa co CcTemeHplo auccomumanui. KoHcTaHTa
muccormanin. 3akoH paz6asienus OctBanbaa. OcoOeHHOCTH
pacTBOPOB CHJIBHBIX JJIEKTPOINTOB. AKTHBHOCTH HOHOB.
Honnas cuna pactBopos. IIporonutuueckas Teopust KUCIOT U
OCHOBaHUI Bpencrena u Jloypu. Koncranra
MIPOTOJIMTUYECKOTO PABHOBECHS KaK XapaKTEPHUCTHKA CHIIBI
KHUCIOTBI W OcHOBaHus. Jluccouumanus Boawsl. MonHOe
mpomsBenenue Boasl (pH u pOH). CriocoOwr onpenenenust pH
pactBopoB. OO1m1as, akTUBHAS 1 MTOTEHI[MATIbHAS KHCIIOTHOCTD
pactBopoB. Peaknus Heiirpanuzanuu. BydepHsie pacTBOpHI.
Knaccudukanms. Mexaunsm neiictBus. bydepras emxocTs.
T'mppomus  comeil.  @axTopbl, BIMSIOMME HA IPOIECC
rugponmuza.  Koocranta rumponm3a u pH  pactBopos
THAPONM3YIOIIUXCSL coyieil. lereporeHHble paBHOBECHS B
pacTBopax. Koncranta PacTBOPUMOCTH. YcnoBus
00pa3oBaHMs U pacCTBOPEHHS OCA/IKOB.

VY CTHBIN KOHTPOIIb,
TecT. Pemenue
pacyeTHbIX 3a7a4




OKHUCIIUTENBHO-
BOCCTaHOBUTEIbHBIC
TPOLIECCHI.
DIEKTPOXUMHUUYECKUE
TIPOLIECCHI B
SJIEKTPOSIUTAX.
Kopposus u 3amuTta ot
KOPpO3UH.

OKHCIUTENFHO-BOCCTAHOBUTEINBHBIE TpOnecchl. Baxkueiime
OKHCIIUTEIN W BOCCTAHOBUTEIH. VI3MEHEHNE OKHCIUTENbHO-
BOCCTaHOBUTEJBHBIX XapaKTEPUCTHK 3JIEMEHTOB B IEPHO/IAX
U rpynmax mnepuoxndeckoil cuctemsl JI.J. Menneneesa.

Cocragsinenue ypaBHEHU I OKHUCITUTEILHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUil (METOX HOHHO-3JIEKTPOHHOI'O
OamaHca).

DJIeKTPOXUMHUYECKHE MPOIECCHI. [oTeHIHaIbI

METAIMYECKUX M Ta30BbIX 3JIeKTpomoB. CTaHmapTHbIE
JJIEKTPOJHbIE TOTEHIHAABI M  DJIEKTPOABIKYINAS CHIIA
rajJbBaHUYECKOr0 dJIeMeHTa. I[lOTeHIHa bl OKHCIUTEIbHO-
BOCCTAHOBHUTENIPHBIX  (PEMOKC)  3JIEKTPONOB. Y paBHEHHE
Heprcra. Psim cTaHOapTHBIX AJIEKTPOIHBIX IMOTEHIIMAIOB.
Hampasienue MPOTEKAHUS OKHCITUTELHO-
BOCCTAaHOBHUTEINIBHBIX TPOIECCOB. DIIEKTPOJIU3 PACIUIABOB H
BOJIHBIX PAacCTBOPOB. IIpUMeHEHHE DIIEKTPOn3a. XUMUYECKHE
HUCTOYHHUKH TOKA. AJIbTEPHATHBHBIE HCTOUYHUKH DHEPTHH.
Xumudeckass W OJIEKTPOXMMHUYECKas KOppO3uWs. 3ammra
METaJUIOB OT KOPPO3HH.

Y CTHBII KOHTPOIIb,
TecT.

Xumus KOMIIJIEKCHBIX
COETMHEHUH.
Kommiekcoobpa3opanue
B pacTBOpax.

KommnekcHble coequHeHuss u ux nomydeHue. CTpoeHue U
CBOMCTBAa KOMIUIEKCHBIX coenuHeHud. HomeHnknarypa,
HU30MEepHs KOMITJIEKCHBIX COEIIMHEHUH.
KommiekcoobpaszoBanue B pacTBopax. Koncranra
HECTOMKOCTH M KOHCTaHTa YCTOMYMBOCTU. XUMHUYECKAs CBS3b
B KOMIUIEKCHbIX coeauHeHusx (Meronq BC, Tteopus
KpHCTaJZIMUecKoro  mojs).  Peakumum ¢ ydactuem
KOMIUIEKCHBIX ~COE€IUHEHHH (OOMEHHbIE, OKHCIUTEIbHO-
BOCCTAHOBHUTENBHEIE).

Y CTHBIN KOHTPOJIb.

XUMUS HEMETAJIOB U UX
COEMHEHUI.

PacnpoctpanenHoCTb XUMUYECKUX 3JIEMEHTOB.
Krnaccudukanms XAUMUYECKUX 3JIEMEHTOB. OO1as
XapaKTepuUCTHKa HeMeTaJloB. Bomopox m ero coenuHeHus.
Boma xak mpupomHoe BemecTBO. AHOMAalbHBIE CBOWMCTBA
BOIbl. 3arps3HuTenu Boxabl. JKectkocte Bombl. OCHOBHBIE
BUJIbl JKECTKOCTU. METOMBl ONpEeNeHUs] )KECTKOCTH BOJBI.
Crioco0sl ymsrueHust Bogpl. bop. @usndeckne 1 XUMHIECKHE
cpoictBa. CoemmHeHust ¢ BogopomoM. Kucmopomnbie
COeMHEHUs Oopa.

Heopranuueckast xumus p-aneMeHtoB 1V-A rpymmsl. O6mias
xapakTepucTuka. AJutorporHseie Gopmbl yriaepoaa. OKcumabl,
KapOoHaThl, KapOuasl. Pecypchl M KpyroBopoT yriepona B
npupoae. DKOJIOTHYECKHE acleKThl XUMHHM yriepona. bop,
yIJIepoNl - WHCTPYMEHTalbHBIE M aOpa3uBHBIC MaTepHaIbl.
CoenuneHns KPEMHUS u TepMaHUsL. Xumus
MOTYNPOBOAHUKOB. CHIMKAaThl W AIOMOCHIMKATBL 00MLIast
XapaKTEPUCTUKA, CTEKIO, CHUTAJUIBI, IIEMEHTHI, KEepaMHKa.
CrpounTenbHbIE MaTepHabl.

Aszort, dochop u ux coequHeHns. Pecypc u KpyroBopoT azora,
tdocthopa B mpupone. Kucmopon, cepa, ceieH, TemTyp U UX
coenuHeHUs. Pecypc M KpyroBopoT KHCIOpPOAa B IMPUPOIE.
OKONOru4ecKue acleKThl XuMHuM Kucimopoaa. CoennmHeHHs
Cepbl KaK BaXKHEUIIMH 3arpsi3HUTENb OKPYXKAIOLIEH Cpenbl.
KpyroBopot u 5k010rn4ecKie acreKThl XUMUH CEPBI.
lamorensr. CoemuHeHuss ¢ BomopomoM. KwucmopomgHbie
COETMHEHUSL.

VY CTHBIN KOHTPOJIb.

Pedeparsr,
JOKJIaIBI,
[PE3eHTALNH

XUMHUS METAJIJIOB U UX
COCIUHECHUM.

Meramnel:  o0mas XapaKTepPHUCTHKA, CIUIABBI, METOMBI
nonydeHuss. KoHCTpyKuuMoHHbIE MaTepuanbl. PacnonoxkeHue
S-METaJUIOB B IepUOMYecKor Tabmuie. Du3uuecKkue u
XUMHUYECKHE CBOWCTBA S-METANIOB W WX COEAMHEHUM.
IIpumeHeHne S-MEeTaIOB U UX coeluHEeHUH. Puznyeckue u
XUMHYECKHE CBOWCTBA [P-METADIOB M WX COCAWHCHHI.
[IprmMeHeHre P-METAJUIOB M X COCTUHECHWH. Pacmonoxenne
d-metammoB B mepuonmueckod  Tabmuie.  OCHOBHBIE
(usnueckue cBoiicTBa d-meramioB. Xumudeckue cBoictaa d-

Y CTHBII KOHTPOJIb.
Pedeparsr,
JIOKJIaIbl,
Mpe3eHTalun




MCTAJIJIOB U HUX COCZ[PIHGHI/Iﬁ. HpI/IMeHEHI/Ie d-meramioB u ux

COEZMHEHUIL.
Tokcukomorust MeTajuloB.  PaIMOakTUBHBIE — 3JIEMEHTHI
PaanoakTHBHOE 3arpsi3HEHHIE OKPYKAIOIIEH Cpebl.

10. (Xumns OOmme 3amaun  HaHoTexHonmormid. Pomp  xummm  B|Pedepartsr,
HaHOTEXHOJIOTUi. HaHOoTexHONOrusXx.  HanoamekTponuka.  HaHomexaHUKa.|TOKTapI,
[IpuHnune! «3enenoit» |HanomaTepuanbl W MeTOABl MX NONy4eHHs. PeaknMOHHAs [Ipe3eHTalnu
XUMUH. CIIOCOOHOCTB HaHOMaTepHaJoB. Hanoxumuueckue

TexHonorud. [lepcnekTuBbl pa3BuTHst. [IpUHIUITEL «3€TIEHOM
XUMUH. XWUMHKO-9KOJIOTMYECKHE  aCHeKThl HH)XEHEPHOU
JIeTEITbHOCTH.
2.3.2 3aHATHSA CEMHHAPCKOr0 THNA (CeMHUHAPCKHE 3aHATHS)
CeMmuHapckue 3aHITHS HE IPETyCMOTPEHBI y4eOHBIM TUTAHOM
2.3.3 3ansiTus Ja6oparopHoro Tuna (1adopaTopHbie padoThl)
No HaumenoBanue paszena Temaruka paGor ®dopma TekyIiero
(Tembl) KOHTPOJA
1. |Tepmoxumus. Dnementsl| Texuuka Oe3omacHocTH. OCHOBHBIC MpaBWia M mpHeMbl|3amura JIP
XUMUYECKON paboTel B  XxuMHueckod Jabopatopuu. Ompezneneaue|OTYeT MO
TEPMOAUHAMUKU. TEIUIOBBIX  A(P(EKTOB XMUMHUYECKMX peakiuid (TEeIUIOTHI|pacueTHBIM
HENTpanu3aium). 3aqauaM
2. |DnemenTbl xMMu4eckoil |CKOpOCTh XMMHUUYECKHUX peakiuid. Xumudeckoe paBHoBecue.|3ammura JIP
kuHeTuku. Kunetuka Karanus. Otuer o
reéTePOrc¢HHbIX paCyY€THLIM
npoueccos. Karamus. 3aJadam
XUMHYECKOE
paBHOBECHE
3. |PacTtBOpBI. Peakiu B PactBopsl. IlpuroroBnenue pacTBOpoB U ompenenenue ux|3ammuta JIP
BOJIHBIX PacTBOpPAX. KOHLEHTPAIIUU TUTPOBAHHEM. Ortuer no
pacyeTHbIM
3ajgadam
KucnorHo-ocHOBHBIE paBHOBeCHsI B BOJHBIX pacTBopax|3ammura JIP
comeir. T'mmpomus comeir. Ompenenenne pH. CsoiicTBa
OydepHBIX pacTBOPOB.
4. |OKHCITUTENBHO- OKHCTUTENTFHO-BOCCTAHOBUTEIbHBIE peakIiu. DieKTpoaHblie|3amuTa JIP
BOCCTaHOBUTEJbHBIE MOTEHIMAdbl ~ MeTa/uioB.  ['albBaHUYECKHE  3JIEMEHTHI.
TIPOIIECCHI. ONeKTpoIH3.
DNEeKTPOXUMUIECKHE
TMIPOLIECCHI B
JJIEKTPOIUTAX.
Koppo3us u 3amuTra ot
KOppO3HH.
5. |Xumusa Hemeramio u ux | Xumus snemenTos 1V-A, V-A, VI-A, VII A rpymm. 3arura JIP.
COe/IMHEHHH OmpezienieHre  PACTBOPEHHOrO B BOJe  KHCioposa.|3aliuTa pedeparos
KucnorHocTs BOIbI.
KauecTBeHHOE ompeneneHne KaTHOHOB TSDKEIBIX METaJIOB.
’KecTkoCTh BOJbI, €€ ONPENIETIEHNE U YCTPAaHEHHE.
6. |Xumus meramnoB u ux | Xumus snementos VI-B, VII-B, VIII-B rpymm. 3arura JIP.
COCTMHEHHH 3amura pedeparon

Barmuta gaboparoproit pabotsl (JIP), koHTposibHas paborta (KP).

2.3.4 TlpuMepHasi TeMAaTHKA KypCOBBIX padoT
KypcoBas pabota He npeycMOoTpeHa y4eOHBIM IIIaHOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecredeHHs IJI CAMOCTOSATeIbHOM padoThl
00yyarImuxcst Mo JUCHHUILINHE




[lepeuenp y4eOHO-METOANIECKOTO OOECTIeUeHHS AUCIUIUINHBI 110
Ne Bug CPC BBITIOJTHEHHUIO CAMOCTOSITENBHON paboThI

1. Obmast xumus. Teopust u 3amaun: YueOHoe mocooue / Ilom. pem. H.B.
Koposuna u H.B. Kynemosa.

IToaroroBka k Tekyliem
5 YHEMY > Pocun W.B. Xumnus. VueGuuk wu 3aJaYHUK: JJI TPUKIAJTHOTO

IKOHTPOJIIO (CaMOCTOHTeJ’IBHOC

H3VICHIUE TEODCTHICCKOrO OakanaBpuata / W.B. Pocun, JI.JI. Tomuna, C.H. ConoBeeB. — M. :
e P WznatensctBo FOpaiit, 2018. — 420 c¢. — (Cepus: bakamasp. [IpuknamHoi
1 MaTtepuaa, MoIroToBKa K Kype)

nabopaTopHBIM paboTam,
TeCcTaM, HalMCaHue

pedeparos)

Metonudeckie  pPeKOMEHIOAIMA K OpTaHU3allil  ayJUTOPHOW U
BHEAYJIUTOPHOU (CaMOCTOATENBHOM) pabOThl CTYICHTOB: METOAMYCCKHUEC
yka3zanust / coct.T.I1. Cropoxenko, T.b. ITounHok, A.B. Becniasios, H.B. Jlo3a
— Kpacuonap: Kybanckwii roc. yu-T, 2018. 89¢

2 PacueTHble 3amaHus MeTtonuueckre yKa3aHus 10 PEIICHHIO PACUETHBIX 3a7a4

O6mas xumusa. Teopus u 3amaunm: YueOnoe mocobue / Ilom. pem. H.B.
Kopoeuna u H.B. Kynemosa, O.H. T'onuapyk, B.K. Kawmsimanosa,
n3natenbetBo: «Jlauby. lN'og: 2017. Mznanue 2-e usn., crep. 492 c.

3 Hoknanel, mpe3eHTanmyd  |MeTOIUYECKUE  PEKOMEHJAlMKM K  OPTaHM3alidd  ayJIUTOPHOH |
BHEAYJUTOPHON (CaMOCTOSTENBHOM) pabOThl CTYICHTOB: METOAMYCCKHUE
ykazanusi / coct.T.I1. Cropoxenko, T.b. [Tounnok, A.B. becnanos, H.B. Jloza
— Kpacnonap: Kybanckuii roc. yH-1, 2018. 89¢

Y4eOHO-METOMYECKHUE MaTepuaibl I CAMOCTOSTEIHHOM pabOThl OO0y4aIONIUXCS U3
YKCJIa MHBAJTUIOB H JIUI] C OTPaHUYCHHBIMHA BO3MOXHOCTSIMH 3710p0oBbst (OB3) nmpegocraBistorcst
B (hopmax, alanTUPOBAHHBIX K OTPAHHYEHUSAM HX 37IOPOBBS M BOCIIPUATHS HH()OPMAIIHH:

JIis U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B ITIeYaTHOU (hopMe YBEITHMUYCHHBIM MIPUDTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B opme aynuodaiina,

— B ITle4aTHOM opMe Ha s3bike bpaiins.

Jlyig 11 ¢ HapyIIEHUSAMH CIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSMH OTIOPHO-JBUTATENILHOTO anmnapara:

— B IIeUaTHOM opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B popme ayauodaiina.

JlaHHBIN TIepeYeHb MOKET OBbITh KOHKPETH3WPOBAaH B 3aBUCUMOCTH OT KOHTHHI'CHTA
oOyJaromuxcs.

3. OOpa3oBarejibHbIE TEXHOJOTHMH, NMPUMEHsiEeMble NMPU OCBOEHHMHU IMCIHHUILIHHBI
(MoxyJis)

B cootBerctBun ¢ tpeboBanusimu PI'OC BO mno HampaBieHHIO TMOATOTOBKU
TexnocgepHas 6e30MacHOCTh peanu3alus KOMIETEHTHOCTHOTO MOJX0Ja MpeaycMaTpUBaeT
IIMPOKOE UCIIOJIB30BaHNUE B y4EOHOM IPOIecce aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEICHHUS
3aHATUH. HTepakTHBHOE 00y4YeHUE — MYTh K YIPaBIECHHIO CUCTEMbBI CAMOCTOSITEIbHON paboThI
CTYIeHTOB. TeXHOJI0rUs MHTEPAKTUBHOTO OOYUEHMs 3aKJIFOYAE€TCsl B TOM, YTO Ha MPOTSHKEHUH
BCEro y4eOHOro BpPEMEHHM MPOUCXOJUT OOMEH MHEHMSMH, BBICIYIIUBAIOTCS U OOCYKIaroTCs
pa3Hble TOUKU 3pEHUS CTYACHTOB. IHTepakTUBHbBIE METOIBI — 3TO CIIOCOOBI IIEJIEHAPABIEHHOTO
YCWJIEHHOTO B3aMMOJCHCTBUSA IIPEMNONABATENIM M CTYACHTOB II0 CO3JAHHUIO0 OINTHUMAJIBHBIX
ycnoBuil mpouecca 00y4eHus..

Opranuzanys H3y4eHHs MaTepuana Kypca OCYILECTBISETCS Ha OCHOBE CHUCTEMHO-
JEATeIbHOCTHOTO TOJX0Ja M PEKOMEHJAIMH IM03TAamHOro (OpMUPOBAHHUS YMCTBEHHBIX
neucteuid. IIpu OoCBOGHMM NHUCLMIUIMHBI HCIIONB3YIOTCS KakK TPAaJULHUOHHBIE, TaK U HOBBIC
MeIarOrHYecKie TeXHOJIOTuH. JIeKiuu 1 1abopaTtopHble 3aHATUS SIBISIOTCS TPAJULIMOHHBIMU



npu oOyueHHH B BY3aX M CIIOCOOCTBYIOT (POPMHPOBAHUIO y CTYACHTOB 0a30BBIX 3HAHHIA,
OCHOBHBIX MBICIUTENIbHBIX OIEpalui, Pa3BUTHIO JIOTMKHU. JIeKuWH HOCAT MOTHBAIIMOHHO-
MO3HaBaTEIbHbIN Xapakrep. JlabopaTopHble 3aHATHS SBISIOTCS CAMOCTOSTEILHBIMU U UMEIOT
poOIEMHO-TIOUCKOBBIH Xapakrep. JlabopatopHyto paboTy, BBHIIOIHAEMYIO CTYAEHTOM, MOKHO
CUMTaTh NPOOJEMHONW CHUTyallMel M ee pelleHUE I[O03BOJSET PEAJTU30BaTh TBOPUECKYIO
JEeATeIbHOCTh, PAa3BUTh KOMMYHHKATHBHYIO CIIOCOOHOCTh Ka)KJIOTO CTY/ACHTA, HAYYUTh €0
apryMEHTHPOBAHHO BBIP@KaTh CBOU MBICIM B MPUCYTCTBUU JPYrUX, pa3BUBaThb HaBbIKU
SKCIEPUMEHTAJbHOW paboTel. B  KkadecTBe CIIOBECHO-HAIVIAJHOTO METOAa OO0y4eHHUs
HCIOJIb3YETCSl JIEMOHCTPALIMOHHBIN XUMHUYECKUM SKCIIEPUMEHT, KOTOPBIA IPOBOAUTCA IIpU
MpOBEACHUU  JaOOpaTOPHBIX 3aHATUH. JIeMOHCTPalMOHHBIA AKCIEPHUMEHT  IO3BOJISET
MIpenoiaBaTeNio CPOpMUPOBATh HHTEPEC K MPEAMETY y CTYACHTOB, 00y4aeT pueMaM TeXHUKH
71a00paTOPHOTO 3KCIIEpUMEHTA. J|eMOHCTPAIMOHHBIN SKCIEPUMEHT - HCTOYHUK TPUOOPETaeMBbIX
CTYJAEHTOM 3HaHUi, HABBIKOB, yMEHUI; CPEACTBO MPOBEPKH UICTUHHOCTH BbIIBUTAEMbIX THIIOTE3,
pelieHns yueOHbIX U UCCIIEI0BATEIbCKUX IPOOIIeM.

Jnst moBbimeHust 3G(HEKTUBHOCTH y4eOHOTO TMpoIlecca HUCIOJB3YIOTCS CIEAYIONINE
o0pa3oBaTelibHbIE€ TEXHOJOTHUHU: MH(OPMAIIMOHHO-PA3BUBAOIIME TEXHOJIOTUH, HAIPABIECHHBIE
Ha (QOpMHUpOBaHME CHUCTEMBbl 3HAHWM, 3allOMHHAHWE M CBOOOJHOE ONEPHUPOBAHHUE HMHU.
Hcnonb3yercss MeTon MNpoOIEMHOTO H3JIOKEHHS MaTephallia, CaMOCTOSITEIbHOE H3Yy4eHue
JUTEPaTyphl, NMPUMEHEHHE HOBBIX WH(OPMAIMOHHBIX TEXHOJOTUU Ui CaMOCTOSTEIbHOIO
MOTNIOJTHEHHUS] 3HAHWUM BKIIOYas MCIMOJb30BAaHHE TEXHUUYECKUX U D3JIEKTPOHHBIX CPEJICTB
nH(pOpMaLIUY; eATeIbHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTUH, HAIIPaBJICHHbIE Ha
(dbopMupoBaHHe CcUCTEMbl NPOGECCHOHATIBHBIX  MPAKTHUECKUX YMEHHH IpU TNpPOBEAECHUU
IKCIEPUMEHTAIBHBIX UCCIIE0BAHNUI, 00€CIeYNBAIOLINX BO3ZMOKHOCTh KAUECTBEHHO BBIIIOJIHATh
IpOo(heCCHOHANIBHYIO ESTEIbHOCTh; PA3BUBAIOIINE TPOOIEMHO-OpPUEHTUPOBAHHBIE TEXHOJIOTUH,
HalpaBjeHHblE Ha (OPMHUPOBAHUE M PA3BUTHE MPOOIEMHOIO MBILIUIEHHS, MBICIUTEIBHOM
AKTUBHOCTH, CIIOCOOHOCTH BHJETh W (OPMYIHUPOBATH MPOOJIEMBI, BBHIOMpPATH CHOCOOBI U
CpeAcTBa M MX PpEIIeHUs; TEXHOJOIMM JIMYHOCTHO-OPHUEHTUPOBAHHOTO OOydeHHUs,
MO3BOJISIOIINE CO3aBaTh UHIUBUAYaIbHbIE 00pa30BaTENbHbIE TEXHOJIOTUH, O0ECIIeUNBAIOIINE
y4eT Pa3IUYHbIX CIIOCOOHOCTEH 00ydJaronMX, CO3aHue HEOOXOAUMBIX YCIOBHUM AJIS pa3BUTHS
UX UH/AUBUYaJIbHBIX 0COOEHHOCTEH.

JU1 MHBAJIUAOB U JIML C OIPAaHMYCHHBIMM BO3MOKHOCTSIMH 3J0POBBS MOI'YT OBITH
UCIIOJIb30BaHBI oOpa3oBatelibHbIE TEXHOJIOTHH, HO3BOJISIOIHE HOJIHOCTBIO
WHAWBUYAIIN3UPOBATh COJEPKAHMUE, METOJIbl U TEeMIbl Y4eOHOH MAeATeNbHOCTH, BHOCUTH
BOBpEMsl HEOOXOAMMBbIE KOPPEKTUBBl KaK B JESATEIbHOCTh CTYAEHTa-WUHBAIMAA, TaK U B
JeATeNbHOCTb IIPEroiaBaTels.

4. OueHoYHbIe CpeACTBA JUIA TeKYUIero KOHTPOJS  yCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTeCTAMHU

B cootBerctBum ¢ [loyoskeHHMEM O TPOBEACHUM TEKYIIETO KOHTPOJS YCIIECBAGMOCTH H
MPOMEXYTOUHOM arTectanuu oOydaromuxcs Kyol'Y u ero ¢unmanoB, TeKymuid KOHTpPOJb
yCIIEBAEMOCTH CTYJICHTOB ITPOBOAUTCS B IEJISIX COBEPIICHCTBOBAHMS M HEMPEPBHIBHOTO KOHTPOJIS
KauecTBa 00pa30BaTEIbHOTO MpoIlecca, MPOBEPKE YCBOCHHsI y4eOHOTO MaTepHaa, akTHBH3AIHH
CaMOCTOSITENILHOM pabOThI CTYEHTOB. TeKyIInii KOHTPOJIb 3HAHUI CTYACHTOB OCYIIIECTBIISETCS
MOCTOSIHHO B TEUEHUHM y4eOHOro rojaa. Buppl TeKyliero KOHTpPOJS: YCTHBIM (MHCbMEHHBIN)
OTpPOC HA JEKIUAX, 3alluTa JabopaTOpHBIX pPabdOT, MOATOTOBKA MOKIAIOB M pedeparos,
MIPOBEpKa BBIMOJIHEHUS TUCbMEHHBIX IOMAIIHUX 33JJaHH (pacueTHBIX 3aJJaHuil), TECTUPOBAHKE,
MPOBEpKa 3HAHUU TI0 pe3ybTaTaM CaMOCTOSATEIbHONW PabOTHI CTY/IEHTOB, OlEHKA AaKTHUBHOCTH
CTYJCHTA Ha 3aHSTHH.

OCHOBHBIM BHUJIOM TEKYIIETO KOHTPOJIS 3HAHWHA CTYIEHTOB OYHOW (Qopmbl 00ydeHUs
SIBIISIETCS. BHYTPHUCEMECTPOBAas aTTeCTalls, KOTOpas MPOBOJUTCS OJWH pa3 B CEeMeCTp B
00s13aTeNTLHOM TIOPSJIKE HAa BCEX KypcaxX B COOTBETCTBUU C TpadukoM y4eOHOTO mporiecca



JaHHOT'O CEMCCTpa MU 3aBCpHIACTCA HC IMO3JHCC 4YCM 3a MCECALl 4O Haydajla HpOMeH(yTOqHOﬁ
aTTeCTanuu.
HpOMe)KYTO‘-IHaSI arrecrauusa NpoBOJUTCA 11O JaHHOM JUCHMILJIMHE B BUJIC DK3aMEHA.

OI_IGHO‘-IHBIC cpeacTtBa MNpPCAHA3HAYCHBI JISI KOHTPOJA W OLCHKH 06pa3OBaTCJIBHbIX

JOCTIDKEHUH OOYyYalomIMXCsi, OCBOMBIIMX IPOrpaMMy YUeOHOH IMCHUIUIMHBI

HeOp2aHu4ecKot Xumuu.
OneHouHbIE CPEJICTBA BKIKOYAET KOHTPOJIbHBIE MaTepUaibl Ui MIPOBEIECHUS TEKYIIETO
KOHTpOJII B ()OPME KOHTPOJBHBIX BOIPOCOB K pasiesiaM IUCIMIUIMHBI, PAaCUETHBIX 3ajad,
TECTOB, TeM pedepaToB U MPOMEKYTOYHOH aTTeCTallK B (hOpME BOIIPOCOB U 33124 K SK3aMEHY.

«OcHosbl

CprKTypa OLCHOYHBIX CPEACTB JIA TeKleIeﬁ Hu HpOMe)KyTO‘IHOﬁ aTrrecranmumn

KOZ[ U HAMMCHOBAHUC

HaunmeHnoBaHue OIIECHOYHOTO CpCaCTBa

Ne Pe3ynbraTel 00y4eHust [IpomexxyrouHas
n/n HHAIKaTopa (B cootBeTcTBHY C 11. 1.4) Texymui KOHTPOJIb aTTecTanus
(B coorBeTcTBHH C 11. 1.4)
HIIK-1.1. UCTONB3YeT | 3HA€T OCHOBHBIE 3aKOHBI | TeKylluil yCTHBIN Ompoc, Bompocsr
3HaHWs HEOpraHM4YecKoi | oOmieil  HeopraHM4YecKoil | BBIOJHEHHE pPacYETHBIX JK3aMeHa
XUMMM JUI  OINMCAaHUSA | XMMHM UM COBpPEMEHHBIE | 3aJaHHuil U TECTOB, 3allUTa
aHaJIM3a TEOPETUYECKOro | TEOPUHU CTpoeHHs1 | T1abOpaTOpHBIX paboT
U DKCIEPUMEHTAJBHOIO | BEIIECTBa
MOJIETIUPOBAHUS ymeeT onuchiBaTh | Tekyluid yCTHBIN 0npoc, Bonpocst
XUMHYECKHX CHCTEM | CBOMCTBa OCHOBHBIX | BBIIIOJHEHHE PACUETHBIX JK3aMeHa
ABIIEHMA M TIPOLIECCOB, | KJACCOB HEOPTaHWYECKHUX | 3aaHUI M TECTOB, 3alllUTa
WCTIOJIb30BaHUS B | COCAMHEHHUH, OOBICHATH | pedepaToB, 3aliuTa
00yueHun U | 3aKOHOMEPHOCTH 71a00paTOpHBIX paboT
npogeccuoHATBHOM MPOTEKAHUS XUMHYECKHUX
1 | mestenbHOCTH peakiuii,  HCIOIH30BAThH
OCHOBHBIE  XHMMHUYECKHE
3aKOHBI  JUIS  peIleHHs
CTaHJAPTHBIX 3a/1a4,
aHAJIN3UPOBATh

Ppe3ynbTaThl 3KCIEPUMEHTa
U JIeNIaTh BBIBOJBI

BIIajieeT HaBbIKaMH
oOpareHus C
nmabopaTOpPHBIM

000pyI0BaHUEM u

XUMHYECKMMHU pEaKTUBaAMU

Sarmrura JIP

TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH HHbIE MAaTepPUAJIbl, HeO0OX0AMMbIe ISl OLIEHKH
3HAHM, YMEHH, HABBIKOB H (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YOIIHUX ITANbI
¢dopmMupoBaHus KOMIIETEHIMH B Mpollecce 0CBOEHHsI 00Pa30BaTeJIbHOM MPOrpaMMbl

1.
2. Yro Takoe monekyna? Mmeer nu ona 3apan? Ilpusenure npumepsl Mojekyn BemecTs. U3
4ero OHHU COCTOSAT?
3. Uro takoe noH? Mmeet nu oH 3apsaa? Kakue ecTh THIIBI HOHOB W KaK OHH Ha3bIBAIOTCS?
[IpuBenute mpuMepbl HOHOB pa3Horo Tuna. Kak o0pa3yroTcs Te Win HHble TUIBI HOHOB? OT
4ero 3aBUCHUT 3apsiji HOHA?

OueHoYHBIE CPeICTBA /1JIsl TEKYIIEr0 KOHTPOJIs

4.1.1 Bonpochl AJ151 YCTHOTO KOHTPOJISI

Paznen 1. Beenenne. Ilpexmer u cogepxanue XuMHH.

I[aﬁTe ONPCACIICHUA IIOHATHAM «aTOM). N3 gero on COCTOMUT, HMCCT JIKM OH 3ap;m?




4.

10.
11.

12.

13.
14.
15.
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[IpuBeaure npuMep XHMHUYECKOTO D3JEMEHTa B COCTOSHUAX: aTOM, MOJIEKYyJa, HOH.
[losicauTe, B 4eM pa3HHULIA MEXAY TUMU TPEMs COCTOSHHUSAMU M KaKMMHU CBOMCTBaMU
oOnagaer Ta UM WHAs YacTULA.

Uro Takoe kommuecTtBo BemecTBa? Kak oHo obo3Hawaercs, B ueM m3mepsiercs? CKOJBKO
yacTull coaepxkut 1 monb BemectBa? Kak o003Hagaercs 4uciio yacTuil?

Uro takoe mosspHasa macca? Kak ona o0o3Havaercs, B ueM uszmMmepsiercs? Kak paccuurarsb
MOJISIPHYIO Maccy BelecTB?

Uro Takoe crexuoMerpuueckue kodppuuuenTs? 1 4ero ux paccTaBisiioT B ypaBHEHUSIX
XUMUYecKux peaknuii? KakoBel mpaBuia pacctaHoBKH Kod(duimentoB? Uto mokasbiBaeT
CTEXMOMETPUYECKHUI KO3(h(PULIMEHT B ypaBHEHUU peakLuu?

Cdopmynupyiite 3akoH ABoraapo. Uto Takoe HOpMalibHbIEC ycIoBUsI? UTO TakOe MOJIIPHBII
o0wvem raza? Kak oH o6o3Hauaercs, B ueM u3Mepsercs U yeMmy oH paBeH? Kakoil o0bem
3aHMMAET a3 KOJIMYecTBOM | MoJib IpH H.Y.?

Kak paccuutbiBaeTcss 00beM rasza npu yclOBHsIX, OTIMYHBIX OT HOpMaibHBIX? [IpuBenure
ypaBHeHHe MeneneeBa- KianelipoHa, NosiCHUTE Kakie BETMUYHUHBI TaM UCIIOJIb3YIOTCSL.
UTto Takoe nmpocThie U coXKHbIe BemecTBa? [IpuBeante nx kiaccuduxaiuio.

Uro takoe 3xBUBaNeHT? UTO Takoe (hakTop SKBUBAJIEHTHOCTH M Kak OH o0o3Havaerca? Kak
€ro MOXKHO paccuutarb? JlJIsi Kakux 3JIEMEHTOB OH SIBIISIETCS MOCTOSHHBIM M TOYeMy?
[IpuBennTe nmpuMepsl.

Kak paccunTtaTh SKBHBAJIEHTHYKO MacCy MNPOCTBIX I CIOXKHBIX BemiecTB? IlpuBeaute
(dbopMyInbl, MOSICHUTE Kakhe BEJIWYMHBI B HUX HCHodb3ytoTcs. Kak o6o3Hauaercs
SKBHMBAJIEHTHAs Macca, B YeM u3Mepsercs?

Uto Takoe 3KBUBAJICHTHBIN 00BheM raza? Kak ero moxHo paccuntats? [IpuBeaure popmyiy,
MOSICHUTE KaKue BEJIMYUHBI TaM HCIIOJIb3YIOTCA.

Chopmynupyiite 3aKOH SKBUBAJICHTOB, NPUBEIUTE €ro MaTeMaTHUYECKOE BBIPaKEHHE.
[IpuBeauTe mpuMep NPUMEHEHHUS 3TOTO 3aKOHa.

Uto Takoe creneHp okucieHus? Kak ompenenuTe MAaKCUMAaJIbHYHO CTEIEHb OKHCICHUS
anemeHTa? Kak oHa cBsi3aHA ¢ BAJIGHTHOCTBIO?

Kakue snemMeHTBI MPOSIBISIIOT MOCTOSIHHYIO CTENEeHb OKucieHusi? UeMy paBHa cTeleHb
OKHCJICHHS AJIEMEHTOB B MPOCTHIX BElIeCTBaX?

[IpuBeaute kimaccudukanuioo BeulecTB. Kakue OCHOBHBIE KIIACChl HEOPraHMYECKUX
COE€IUHEHNN BEI 3HaeTe?

[IpuBeaute kinaccudukanuo okcuoB. Kak ob6pasyrorest HazBanus okcuaoB? Kak Hanucarb
(hopMyIy BBICIIETO OKCH/Ia JIeMeHTa?

[TpuBeaute knaccudukanuio kuciaot. Kak 00pazyrorcs Ha3BaHHs KUCIOT?

[IpuBeaute knaccudukanuo ocHoBanui. Kak 00pa3yroTcst Ha3BaHUsI OCHOBaHHii?
[IpuBeaute knaccudukanuio coyeid. Kak o0pa3yroTcs Ha3BaHuUs COEit?

C 4yem pearupyrT KUCIOTHbIE OKcuabl? [IpuBenuTe mpuMep reHeTHUECKOM CBS3H «dJIEMEHT
- KUCJIOTHBIA OKCHJI - KUCJIIOTHBIA OCTATOK - KUCJIOTA.

C uem pearupyroT OCHOBHbIE OKcHabI? IlpuBenuTe mpuUMepbl peakiuii, JOKa3bIBAIOIINX
OCHOBHBIE cBOMCTBA. [IpuBeuTE NpUMEP rEHETUUECKON CBSI3U «QJIEMEHT - OCHOBHOM OKCHJY
- OCHOBAHHEY.

Uto takoe ampoTepHocTh? [l KaKUX 3IEMEHTOB XapaKTepHbI aM(pOTepHbIE CBOWCTBA?
[IpuBenute npuMepsl.

C uem pearupyror ampoTepHbie okcuabl? [IpuBeauTe npuMepsl peakiuii, J0Ka3bIBaOIINX
amdorepHble cBoiicTBa. [IpuBenuTe NpUMep reHeTUYECKON CBA3U «3JIEMEHT - aM()OTEpHBIi
OKCHJI - aM(OTEPHOE OCHOBAHHEY.

Kak u3MeHAI0TCSA KUCIOTHO-OCHOBHBIE CBOMCTBA I S- U P-JIEMEHTOB B IIEPUOJAAX CIIEBA
HanpaBo? Kak 3To CBs3aHO C METANIMYECKUMH U HEMETAIUIMYECKUMHU cBoiicTBamMu? OT uero
3aBHUCAT KUCIIOTHO-OCHOBHBIE CBOMCTBA COeIMHEHUN d-31€eMeHTOB?

[IpuBeauTe XMMHYECKHE CBOMCTBA KUCIIOT.

[IpuBeauTe XMMHUYECKUE CBOMCTBA OCHOBAHUM.



29. [IpuBenute nmpuMeps! aMPpoTepHBIX OCHOBaHMH. C 4eM OHU MOTYT pearupoBathb?

30. [IpuBeuTe XMMUYECKHE CBOMCTBA COJICH.

Paznen 2. Crpoenue atoma. Ilepuoamyeckuii 3aKOH M NepPHOIAMYECKAsi CHCTeMa
xumu4yeckux 3jaemMenToB /[.U. MengeneeBa. XuMuyeckasi CBf3b.

1.Ha yem ocHOBaHa coBpeMeHHasi MOJIeJIb cTpoeHus: atoma? Kak paccMmaTpuBaeTcs 3J€KTPOH U
€ro JIBIKEHUE B 3TOM mMoaenu?

2.Yt0 Takoe anekTpoHHOEe oOnako? [lpuBeaure rpaduyecku mpuMep IIEKTPOHHOTO O0Jaka
aToMa Bojopoja. Kak M3MeHseTcsl IIOTHOCTh MIIEKTPOHHOTO 00Jjlaka 1Mo Mepe yAaleHHs OT
snpa u noueMy? MiMeer 11 31eKTpoOHHOE 00J1aK0 TPaHULIbI?

3.Uto Takoe aromuas opobutans (AO)? [Touemy AO moryt mMmeth pasHbie pasmepsl? Kak 3to
BIIUsIET Ha cBoicTBa aroma? Kak o0o3HavaroTcs rpadpuuecku aTOMHbBIE OPOUTAIH, DJIEKTPOHbI
Ha opburtansax?

4.Tlepeuncnure KBaHTOBbIE yucia. st yero oHu ucnomibiyrorca? I[louemy Henb3st onucarthb
AJIEKTPOH C TIOMOIIBIO TIOHSATHU KJIacCHYecKoi Gpu3uku (Macca, KoopAruHaTa, UMITYJIbC U T.]1.)?

5.Kak oOo3Hauaercs rnaBHoe KBaHTOBoe uucino? Kakue 3HaueHHs NpUHHUMAET TIJIaBHOE
KBaHTOBOE 4nciio? 3a 4To 0HO oTBeuaeT? UTo Takoe SHepreTHUeCKUil ypoBEHb (AIEKTPOHHBIN
CcIoi)?

6. DIEKTPOHBI KAKOTO SHEPTETHYECKOTO YPOBHS MMEIOT HAMMEHBIIYIO SHEPTHIO? DJIEKTPOHBI
KaKoOT0 3HEPreTH4eCcKOro ypoBHS HaXoAaTcsl Haubosee 6,1n3Ko K siipy u noyemy? Kak cBszan
pasMep aTOMHOU OpOUTAIH U TJIABHOE KBAHTOBOE YHCIIO?

7.Kaxk o603HauaeTcst no0o4YHOE KBaHTOBOE yncio? 3a yTo oHO oTBeyaer? Kakue 3HaueHUs OHO
npuHumaer? Kakoil ¢gopme opburtamu oHU COOTBETCTBYIOT? UTO Takoe 3HEpPreTHyYecKuit
MOJTypOBEHB?

8. Kak mpoucxomuT pacuieruieHne HepreTHYecKuX ypoBHeW Ha moaypoBHH? Ckonbko AO u
3JIEKTPOHOB MOKET BKJIIOUATh MOypOBEHb TOTO WJIM MHOTO TUMa?

9. Kak 0603HauaeTcsi MarHuTHOE KBaHTOBOE uncio? 3a yTo oHO oTBevaer? Kakue 3HadeHust OHO

MIPUHUMAET TS OpOHTaliel pa3Horo Tuma?

10. Yto Takoe cnunH? Kak o6o3HauaeTcsi cnuHOBOE KBaHTOBOe umciio? Kakue 3HauYeHHS OHO

npuHuMaer? Yto Takoe napasuiesbHble U aHTHIApAJIJICIbHBIE CIIMHBI?

11. Chopmymupyiite npunnun I[layau. CKOJIBKO 3JIEKTPOHOB MOTYT HAaxXOJUTHCS Ha OJHOMN

aToMHOM opOouTasn? KakoBbl MX CIIUHBI?

12. Chopmymupyiite npaBuno KireukoBckoro. OOBSCHHUTE C €ro TOMOIIBI, IMOYEMY TNIPH

3aM0JHEHUH SHEPreTHYEeCKUX YPOBHEH 3JEKTPOHAMHU CHadajia 3aloJIHAETCS ypOBEHb 6S, a

MOTOM YK€ ypoBeHb 5d.

13. Chopmynupyiite mpasuio ['yHaa.

14. KakoB mMOpS/IOK 3alONHEHUS SHEPreTUYeCKHX YypoBHEH u momaypoBHeil? Uto Takoe

aNeKTpoHHas KoHpuryparus aroma (dnekrponnas popmyna)? Kak ona 3anucsiBaerca? Kakue

ANIEKTPOHHBIE KOH(MUTYpAILIUU SBISIOTCS YCTONYUBBIMU?

15. Chopmynupyiite nepruoIUIECKHU 3aKOH.

16. Kakyto cTpykTypy umeet Tabnuua MeneneeBa? YKaxuTe, Kak OMPeeIUTh IEPUOI, TPYIIY,

MOATpyIYy.

17. C Touku 3peHus >IeKTPOHHON KOH(MUTYpallud aToMa, YTO TMOKa3bIBaeT HOMEp SJIEMEHTa B

MEPUOANYECKON CUCTEME, HOMED T'PYIIIbI, HOMEp nepruoaa?

18. Ha kakue ceMmeicTBa paslensioTcsl dJeMeHThl B Tabnuie MenneneeBa? Yem 5710

obycnoBieno? Kakumu cBoiicTBaMu OHM 0071a/1al0T (MeTauMueckue, HeMeramnudeckue)? K

KaKHM CeMeiCcTBaM OTHOCSTCS DIIEMEHTHI TJIaBHBIX U MOOOUHBIX moarpymnmn? Kak uameHstorcs

METAJUTMYECKUE U HEMETAJUIMYECKHE CBOMCTBA MO MepruogaM U rpymnmnam?

19. Yem ompenensieTcs BAJICHTHOCTh XHMHUYECKOTO OJJIEMEHTAa B TJAaBHBIX W TMOOOYHBIX

noarpynnax? Kakue 37eKTpOHBI SIBISIOTCS BAJIEHTHBIMM M MOTYT NPUHUMATh y4acTUE B

00pa30BaHUM XUMUYECKOU CBS3H?
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UYro Takoe sHeprus nonnzauuu? Kak ona namensercs no nepuoaam u rpynnam? OObscHUTE
noueMy. IIpuBeaure npumepsl. Kak 3T0 BiauseT Ha XMMUYECKHE CBOMCTBA 3JIEMEHTOB? Y
KaKUX 3JIEMEHTOB HU3KHUE SHEPTUU HOHU3AIUU U TIoUeMy?

Yro Takoe cpoAcTBO K AeKkTpoHy? Kak oHO n3MeHseTcs 1o nepuoaam u rpynmnam? O0bsacHUTE
noyemy. Kak oHO BIHSIET HA XUMUYECKHE CBOMCTBA AIEMEHTOB? Y KaKUX 3JIEMEHTOB BBICOKOE
CPOJICTBO K 3JIEKTPOHY U TTOYeMYy?

Kax m3meHstoTcst paanycsl aTOMOB M MOHOB 10 nepuoaaM M rpymmnaMm? Kak 3To BiausieT Ha
XUMUYECKHE CBOMCTBA 37IEMEHTOB? Y KaKUX AJIEMEHTOB caMble OOJIBIINE PaJUYChI U TOYEMY?

Uro Takoe 3nekTpooTpuaTesnbHOCTh? Kak oHa n3mensiercsa no nepuojaaMm u rpymmnam? Kak
BIIMSIET HA XUMUYECKHE CBOMCTBA AneMeHTOB? IlpuBenute nmpumMepsl. Y Kakux SJIEMEHTOB
camasi BbICOKasl AJIEKTPOOTPHUIIATEIbHOCTD?

UTto Takoe OKHCIUTENbHBIC, BOCCTAHOBUTEIbHBIE CBOWCTBa? Kak OHM HU3MEHSIOTCS TIO
nepuojam u rpynnam? Kak 3To cBs3aHO ¢ 3JIEKTPOHHBIM cTpoeHueM aroma? Kakue BeliecTBa
SIBJISTIOTCS. BOCCTAHOBHTEIISIMH, 2 KAKUE OKUCTUTEISIMU U TIOUeMy?

Uem onpenensitoTcsi XMMU4ecKe U (pu3nueckre CBONCTBA BellecTBa?

Uto Takoe xumuueckas cBsi3b? Kakyio mpuposy, COTJIaCHO COBPEMEHHBIM MPECTABICHUSM,
MMEeT XuMHudecKas cBs3b? Kak M3MEHSITCS SJHEPTUsl CUCTEMBI PYU 00Pa30BaHUH XUMUYECKON
CBSI3M U KaKHe CUJIbI €€ 00yCIaBIUBatOT?

JlaiiTe onpeneneHuss XapakTepUCTUKAM XHUMHUYECKON CBSA3M: JJIMHA CBSI3U, BAJICHTHBIN Yrod,
SHeprus cBsA3W. B kakux enuHUIAX OHM M3MepsAroTcs? Kak 3aBUCUT 3HEprus CBSI3M OT €€
muHBI? Kakast cBsI3b SBIsIeTCSl HanboJiee MpoYHOM?

[Tepeuncnute OCHOBHBIE BUIBI XUMUYECKOM CBS3U.

JlaiiTe onpeneneHre KOBaJCHTHOM CBSI3H. 3a CUeT Yero oHa oOpa3yercs?

Uewm 00ycrioBIIeHBI HAITPABICHHOCTh U HACHIIIIAEMOCTh KOBAJICHTHOU CBSI3U?

Kak oGpa3yercst kKOBaJIeHTHasI CBs3b 110 OOMEHHOMY MexaHu3My? Kakue 37eKTpOHBI MOTYT
MIPUHUMATh y4acTHe B 00pa30BaHUU CBSI3U?

[Touemy xumHueckas CBsI3b MOKET 00sIaaTh MOJIIPHOCTHIO? YeM 00yciioBieHa MOJISIPHOCTh
ces3u? [IpuBeaure mpuMep MOJISIPHO MOJICKYJIBI, TTOSICHUTE, YTO Takoe 3PPEKTUBHBIN 3apsi/,
ANEKTPUYECKUI MOMEHT JUIOJIS.

UYto Takoe KOBaJIEHTHAs MOJIApHAsl U KOBAJEHTHAsl HeNoJsipHas cBsa3b? [IpuBeaure nmpumepsl
BEILIECTB C 3TUMHU TUIIAMHU CBSI3H.

Kak oOpasyercst koBajeHTHas CBA3b 110 JOHOPHO-AKIIEITOPHOMY MEXaHU3MY?

. JlaliTe ompenenenue TUmaM CBSI3U MO MEPEKPBIBAHUIO OopOHTaneil: 6- u m-cBs3saM. Kakumu
TUNIaMu opoutasneit onu o6pasyrorcsi? CpaBHUTE MPOUYHOCTD G - U T -CBS3U.

. Uto Takoe kpatHOcTh cBs3u? IlpuBemure mpumep oOpa3oBaHHs OAMHAPHOW, JBOWHOIM,
TpOIiHOM cBs3u. Kakumu Tunamu CBS34 O MEePEKPbIBaHUIO OpOUTasei o0pa3oBaHa oJHapHasl,
JBOMHAasA, TpOKHas cBsA3b? CpaBHUTE MPOUYHOCTh 3TUX CBS3EH.

. Uto Ttakoe rubOpuausanusa? KakoB ee mexanm3m? Kak mnpoucxomut sp-, Sp2, sSp3 -
rubpuamnzanusa? Kakyro reoMeTpuro MMEIOT MOJEKYAbl ¢ TaKUM THUIIOM THOpHAM3AIMU Y
LeHTpanbHoro aroma? [IpuBenure npumepsl.

. Pacckaxxute o cTpoeHuM TBepAbiXx Ten. UTo u3 cebs MpeacTaBisieT KpUCTAIMYECKas

pemerka? IlpuBenure mpumep. UTo XapakTepuszyeT 3HEPrus KpUCTAIMYECKOW pereTku?

[lepeuncnure TUNBI KPUCTATUIMUECKUX PEIIETOK.

39. Uro u3 cebs mpeicTaBisieT MOJIEKYJspHas KpHcTandeckas peuierka? Kakue dacTHIlbI

HaxoauTcs B y3nax pemeTku? Kakoil Tvn cBsizu Mexay y3namu pemietku? KakoBa sHeprus
Tako kpuctamunyeckoi pemerku? Kakue BemecTBa MOTYT 00pa3oBbIBaTh MOJIEKYJSIPHbIE
KpucTtaymnieckue pemerku? [Ipusennre npumepsl.

40. Yto u3 ceds MNpEACTaBJIACT ATOMHAA KPUCTAJUIMNYCCKAA pemeTKa? Kakue JaCTHUIBI HAXOOUTCA

B y3n1ax pemetkn? Kakoil Tunm cBsi3m Mexnay ysnamu pemetku? KakoBa sHeprust Takon
Kpuctaimuueckoil pemerku? Kakue BemecTBa MOTYT 00pa3oBBIBaTh MOJIEKYJSIPHBIC
Kpuctaymuueckue pemerku? [Ipusennre npuMepsl.



41. KakoB MexaHu3M 0Opa30BaHUs MIOHHOH cBsi3u? UeM XapaKTepusyeTcst HOHHOCTh cBsi3u? Uem
OTIIMYAETCA KOBAJICHTHAS TOJISIpHAst CBsA3b OT MOHHOW? Tloyemy noHHas cBsi3b HE 00JagaeT
HaIIPaBJIEHHOCTHIO U HACKIILIAEMOCTHIO?

42. Yto u3 ceds mpencTaBIIsieT HOHHAS KpUCTaTnuecKkas pemerka? Kakue 4acTUIbl HaXoIuTCs
B y3nax pemerku? Kakoil tun cBsizu Mexay y3namu pemetku? KakxoBa sHeprusi takoi
Kpuctasmuecko  pemerku?  Kakme BemectBa  Moryr  oOpa3oBbIBaTb ~ HMOHHBIE
Kpuctaymmueckue pemerku? [Tpuennure npumepsl.

43. Yto u3 cebs mpeAcTaBisieT MeTauIndyecKas Kpucrauimdeckas pemerka? Kakue yacTHIbl
HaxoJUTcs B y3iax peweTkn? Yem oOycIoBIEHbI CBSI3U MEXY y3i1aMu perietku? [louemy B
KPUCTAJJIMYECKON pellIeTKe MeTalljia 3JIeKTPOHBI JesIoKaan30oBaHbl? KakoBa sHeprus Takoi
Kpuctaymueckoi pemetku? Kakue BemectBa MOryT 0OOpa3oBBIBATH METAITTMYECKHE
Kpuctaymnueckue pemerku? [Ipuseanre npumepsi.

44. CpaBHUTE  NPOYHOCTb,  TEMIEpATyphl  IUIABJICHHS,  MEXaHUYECKHE  CBOICTBa,
AJIEKTPOIPOBOJIHOCTh, TEIJIONPOBOJHOCTD, JIETYYECTh Pa3HbIX THUIIOB KPHUCTAIMYECKHX
pemierok. OObsACHUTE, TOYEMY OHU 00J1a/1al0T TEMU WM UHBIMU CBOMCTBaMU?

Pa3nen 3. BemecTBo B pa3jiMmuHbIX (pa30BbIX COCTOSIHUSIX.

Kakoe B3aumoieiicTBie MKy YacTUIIaMU HA3bIBA€TCS MEXMOJIEKYIIPHBIM?

Uto Ha3bIBaeTCA IUMOJbHBIM MOMEHTOM? B Kakux euHUIIaX OH U3MepsaeTcs?

Kaxkne BubI MEXMOJIEKYIIPHOTO B3aUMO/ICHCTBHS BbI 3HaeTe? B ueM ux cyniHocTs?

[Touemy BomopoaHas cBsi3b siBIsieTCsl crneuuduueckuM B3aumojeiicrsuem? [louemy ona

BO3HHUKAET?

5. Kakue THIBI KpUCTAUIMUECKHX pemieTok Bbl 3Haere? OxapakTepuzyihTe MpUPOILY
XUMHUYECKOU CBSA3U B KAKIOU U3 HUX.

6. [aiiTe onpenenenue ¢ha3oBOMY MpeBpanieHuto win ha3zoBoMy repexoay. B yem 3akimtouaercs
paznuune (a3oBbIX MEPEX0J0B MepBoro u Broporo poxaa? IlpuBenute npumeps! (pa3zoBbIX
Mepexo10B 000UX POJIOB.

PoONE

7. Hepe‘lI/ICHI/ITe OCHOBHBIC THIIBI TBép,I[BIX ten. M3 xakux YacTHII U 3a CUET KAaKUX XUMHUUYECKHUX

10.
11.

12

cBs3eil oOpasyroTcsi TBEpAbIE Tena paznuuHbiX TunoB? Ilouemy BemiecTBa, HECMOTpS Ha
noAobue MX CTPYKTYp, HApUMEp CTPYKTYp THMA aiMasza, CYIIECTBEHHO pa3iNyYaloTcs IO
cBoiictBaM? Ha OCHOBe KakuxX NPHUHIMIOB (OPMHUPYIOTCS CTPYKTYpbl ciuiaBoB? Kakwue
CBOMCTBA U MMOYEMY XapaKTEePHBI I KaXKJI0TO THIA TBEPABIX TE?
. B ueMm cMmbicn monsTUs «3HEprus peuieTku»? [louemy sHeprus pemerku i XJI0pHua HaTpus
0oJbIIIe, YeM JUIS XJIOpHJIa Kaaus?
. UeM MOXHO OOBSICHUTH D3JCKTPUUYECKYI0 NPOBOJUMOCTh U TEIUIONPOBOAHOCTH TBEPJBIX
METaJIOB?
OO0bsAcHUTE, TOYEMY aJIMa3 SIBISIETCS TUAIEKTPUKOM, a KPEMHUN — MOJIYIPOBOTHUKOM?
Kakue s1eKkTponuThl OTHOCATCS K TBepAbIM 3nekTpoiutam? Kakol TN NpPOBOIUMOCTH
SIBJIIETCS OCHOBHBIM B TBEPABIX anekTposuTax? Kak MOXXKHO OXapaKTepu3oBaTh BEITUUYHHY
MIPOBOJMMOCTH TBEPABIX AMEKTpoauTOB? Ha Kakue /1Ba OCHOBHBIX Kjacca MOJpa3AemsioTcs
TBEPJBIE SJEKTPOJIUTHI?

. UeMm 3amedaTelbHBl KHUIKHE KpI/ICTaJ'IJ'IBI? Kakue wux PAa3sSHOBUAHOCTU n3BecTHBI? Kakme

0COOCHHOCTHU CTPOCHUSA MOJICKYJI MNPOSABIISIIOTCA Yy BCHICCTB, KOTOPLIC O6paSYI-OT KHUAKUC
KpI/ICTaJ'IJ'ILI? O6’L$ICHI/ITC, YTO Ja€T OCHOBaHME paccMaTpuBaTh KUIAKHUC KPHUCTAJJIbl KakK
NEpEXOAHOC COCTOAHUC MCIKAY TBép,I[BIMI/I KpucTajlslaMu U )KI/I,Z[KOCTHMI/I?

Paznen 4. Tepmoxumusi. DJIeMEHTBI XHMHYECKOH TEPMOIAMHAMHUKH. XHMHYECKOe
paBHOBecCHeE.

1. Yro uzydaeT XuMHUECKasi TEPMOJUHAMUKA?

2. JlaiiTe onpeneneHne MOHATHIO «XUMHUYECKasi CUCTEMay.

3. Ilepeuncnure TUITBI XUMUYECKUX CUCTEM, JalTe X XapaKkTepucTuky. [IpuBeaure npumepsl.
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No ok

. Kakue mapameTpbl BIMSIOT Ha TEPMOJMHAMHYECKOE COCTOSIHME cUcTeMbl? YUTo Takoe

CTaHJIapPTHbIE YCIOBUS?
Uem xapakTepusyeTcsi TepMOIMHAMUYECKOE PABHOBECUE CUCTEMBI?

. Kakne Tumsr TCPMOAUHAMHUYCCKUX MMPOLUECCCOB MOI'YT ITPOTCKATh B XUMHWYCCKUX cucremax”?

JlaiiTe ux XapakTEpUCTHUKY.

. Chopmynupyiite 1 3aKOH TEPMOJAWHAMHKH, 3alUIINTE €r0 MAaTEMaTHYECKOE BBIPAKCHHE.

JlaiiTe onpeneneHne MOHATUSAM «TEIIOTay, «padoTay, «BHYTPEHHSSI SHEPTH».

. Haiite onpenenenne sHTanbnuu. Kak ee MoxHO paccuntars?. Kak oHa 0003Ha4aeTcCs, B 4eM

nsmepsercs?

Uto Takoe TerioBoi 3pdext peakiuu? Kak oH 0003HaYaeTCs, B UeM HU3MEPSETCs, YeEMY OH
paBeH Npu NOCTOSIHHOM JaBieHun? Jlaiite onpenenenre 3K30- U SHI0TEPMHUUECKON peaKiuu.
UTo MOXKHO cKa3aTh O TEIIOBOM 3((dekTe 00paTUMOro XMMHUECKOro Ipoiecca?

Uro wusyuaer TepMoxumua? Yrto Takoe TepMmoxumuueckoe ypaBHeHue? Ilepeuncnure
0COOEHHOCTH 3alUCH TEPMOXUMHUECKIX YPaBHEHUH.

Urto Takoe cTaHIapTHas 3HTaIbNUs 0O0pazoBaHus BemecTBa? Kak oHa o0o3Havaercs, B 4eM
M3MEPSIETCS U KaKhe 3HaYEHUsI MOXKET MPUHUMATH?

Cdopmymupyiite 3akoH ['ecca. [losicHUTE CMBICT 3TOTO 3aKOHA HAa MPUMEPE XMUMHYECKOM
peaxiuu.

Chopmynupyiite cneactBusi u3 3akoHa ['ecca. IIpuBenure maTreMaTndeckoe BBIPaKEHHUE,
MOSICHUTE, JJI pacdyeTa KaKoW BETMYUHBI OHO TIPUMEHSIETCS.

Uro takoe sHTponus? B uem ona usmepsercs, kak obo3Havaercs? Kak ce MokHO paccuuTarh?
Ot xakux GakTOpoOB OHA 3aBUCUT?

Urto Takoe cTaHIapTHAs SHTPOIHUS BEUIECTBA, KaKk OHa 0003HavaeTcs, B UeM umepsiercs?
Kak M0xHO paccunTaTh U3MEHEHHE SHTPONHH B MPOLECCE XUMUYECKUX PEAKIUN?
ChopmynupyiiTe 2 3aK0H TEpMOIUHAMUKH. J[JI1 KaKUX CHCTEM OH MpuUMEHUM? MOXeT Ju
peakius MpoTeKaTh ¢ yMEHbIIeHHeM SHTpornu? Kakue nBa (axTopa sSBISIOTCS ABUXKYIIECH
CUJIOM CaMOIIPOU3BOJILHOTO MPOTEKAHUS PEAKIUN?

Kax paccumrath sHepruto ['n66ca? Kak ona oGo3navaercs, B yem uzmepsiercs? st gero
UCIoJib3yeTcs 3Ta BennynHa? KakoBbl KpUTEpUH CaMOMPOU3BOJIBHOIO MPOTEKAHUS PEaKLUn
B IIPSIMOM U 0OpaTHOM HampaBlICHUU?

Jlaiite ompeneneHne XMMHUYECKOTO paBHOBecHs. UTO Takoe paBHOBECHAs KOHIICHTPAIHs
BemecTB? Kak ona o6o3navaercs?

Uto Takoe koHcTaHTa paBHOBecus? Kak ona o0Go3Hauaercs? Hamuimure mareMaTHdeckoe
BBIpa)KEHUE JJIs1 KOHCTAHTHI PaBHOBECHS, TOSACHUTE, KaKWe BETUYMHBI TaM HCIOJIb3YIOTCS?
KakoBbl mpaBuiia 3aucu KOHCTAHTBI PAaBHOBECHS, €CITH B XUMUYECKOM peaklui y4acTBYIOT
TBEP/bIE WII Ta3000pa3Hble BelecTBa?

Kakue dakTopsl BIUSIOT Ha CMEIIeHHE XUMHUYecKoro papHoBecus? [losicHuTe, yTO 03HA4aeT
CMEIIeHHEe XUMHUYECKOTO PaBHOBECHS «BIIEBO», «BIpaBoy»? [Ipunnun Jle-1llatenbe.

Pasnea 5. DiaemMeHTHI XMMUYeCKOW KHMHETHKH. KHHETHMKa reTreporeHHbIX NPOIeccoB.
Karaauns

Uto n3y4yaeT XumMuueckasi KHHETHKa?

Uro Takoe paBHOBecHas KoHueHTpamus? Kak ona o6o3Hauaercs? Kak usmensercs
KOHIIEHTPALMSI UCXOAHBIX PEAareHTOB M MPOAYKTOB IpH MpoTekaHuu peakiuu? [Ipusenure
puMep.

Jaiite onpeneneHne CKOPOCTH XuMuueckoi peakiuu. Kak ona o6o3nauaercs? Kak ee MoxHO
paccunTaTh? YTO Takoe 3JIEMEHTAPHBIN aKT peakuuu?

UTo Takoe roMOreHHbIe U rereporennblie peakiuu? [IpuBeaure npumepsl.

Uto Takoe oOpaTuMbie U HeoOpaTuMmbie peakiuu? [IpuBeauTe npumMepsl.

Ot xakux GakTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiuu?

Kax n3mensiercsi CkopocTh IpH U3MEHEHUH CTENIEHH JIMCIIEPCHOCTH, arPEraTHOTO COCTOSHUSA,
BHEIIHETO SHEPTETUYECKOTO BO3/1eHCTBUA?
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Kak 3aBUCHT CKOPOCTh XUMUYECKON PEAKIIMY OT KOHLIEHTPALUNA PeareHToB?

. ChopmynupyiiTe 3aKOH JEHCTBYIOIIMX MacC JUIsI CKOPOCTH XHMHUYECKOH peakluu.

[IpuBeaute ero MatemaTueckoe BelpaxeHue. [losicHuTe, Kakue BEIUYUHBI HCIOJIB3YIOTCS B

9TOM BbIpakeHHH. UTO Takoe KMHETUYECKOE ypaBHeHUe peakiuu? Kakue ectb mpasuiia

3anucu 3AM ams peakiuii ¢ ydacTHeM TBEPIBIX M ra3000pa3HbIX BEIECTB?

UYro Takoe KoHcTaHTa ckopoctu peakuuu? Kak ona obo3nauaerca? OT uero oHa 3aBUCUT?

Kak 3aBHUCHT CKOpOCTh XUMUYECKON peakuu OT TeMiieparypbl? OTBET MOSCHUTE.

Cohopmynupyiite npasuino Bant-I'odda, mpusenure ero MmareMaTnyeckoe BIpaKEeHHE.

Uro moka3bpIBaeT TEMIIEPATYPHBIH KO puuueHT ckopoctu peakuuu? Kak o o003Havaercs u
94eMy MOXKeT ObITh paBeH?

Uro takoe sHeprus aktupanuu peakunn? Kak ona obo3Hauvaercs, B ueMm uzmepsiercsi? Ot uero
oHa 3aBUcHUT? Kak cBSi3aHbI CKOPOCTh PEAKIUU U SHEPTUsl aKTUBALUN?

[IpuBeaute ypaBHeHue AppenHuyca. [losicHuTe, Kakve BEIWYMHBI B HETO BXOJAT M KaKylo
3aBHCUMOCTb YCTaHABJIMBAET 3TO YpPaBHEHHUE.

Uro Takoe karanuzarop? KakoB MexaHHU3M JeHCTBUS KaTanu3aTopa?

Pa3nen 6. PacTBopsl. Peakuuu B BOAHBIX pacTBOpax
Uto Takoe pacTBOp, pPacTBOPEHHOE BEIIECTBO, pacTBoputenb? [IpuBenute mpUMEpHI.
[IpuBenuTe kiaccuuKanuo pacTBOPOB.
KaxoBbI ¢X0/1CTBa/OTAMYMS paCTBOPOB C MEXaHWYECKUMH CMECSIMU U XUMUYECKUMH
Onumure crmocoObl BBIPAXEHHS KOHIIEHTPAIMM PAcTBOPOB, MPUBEAUTE OO0O3HAYCHUS,
dbopmyBl I pacdeTa KOHIICHTPAIW, €IWHUIBI W3MEPEHHs (MaccoBasi JIOJIsI, MOJSpHas
JOJIsl, MOJISIpHAs KOHIIGHTpAIUs, MOJISJIbHAS KOHIIEHTPALMs, MOJSpHAas KOHIEHTpalus
SKBUBAJICHTA, TUTD).
Uto Takoe pactBopuMocTh? [IpuBenure KiacCU(pUKAIUIO BEIIECTB 10 MX PACTBOPHUMOCTH.
Kak BimsieT moisipHOCTh BELIECTB Ha MX pacTBOpUMOCTh? Kak Biusier TemmepaTypa Ha
pacTBOPUMOCTD BEIIECTB?
Uto Takoe mepechllleHHbIN pacTBOp? B KakuX yCIOBHSIX €ro MOXKHO MOJY4uTh? B Kakux
ciydasx U30BITOK pPACTBOPEHHOTO BEUIECTBA HAYMHAET BbIMAJaTh B OCaZOK U3
MIEPECHIIIEHHOTO pacTBOpa?
Kakue mpoueccel mporekaroT mpu obpazoBanuu pactBopa? Kak u3mensiercs mpu 3ToM
sHeprusi cucrteMbl? Kakumu Qakropamu omnpeznensiercss TemaoBod 3PdeKkT mpoiiecca
pacTBOpeHuUs?
YTo Takoe KOJUIMraTUBHBIE CBOMCTBA PaCTBOPOB?
Uro Takoe ocmoc? Ilosicuure, npuBenute npumep. Ha kakom Qpu3ndeckoMm sIBICHUN OCHOBaH
ocMmoc?
Uro Takoe ocmotuyeckoe naBieHue? [Ipu kakuxX YCIOBUSX OIpeneseTcss OCMOTHYECKOE
naBinenue? Kak ero MOXXHO paccuuTaTh Ui PAacTBOPOB HEIIEKTPOIUTOB U PAaCTBOPOB
anekrponutoB? [lpuBenute 3akoH Banr-I'odda. [ns kakux cucrem oH cripaBeyiuB?
Kak wu3MmeHsieTcss naBieHHE HACBHIIICHHOTO Iapa pacTBOpa IO CPaBHEHUIO C YUCTBIM
pactBoputenem? IIpuBeaure 3akoH Payins 11 HEANEKTPOJIUTOB U IIEKTPOIUTOB.
Kax n3meHsroTcs TeMiepaTypa 3amep3aHus pacTBOpa U TEMIIepaTypa KUIIEHUs pacTBopa 1o
CPaBHEHHUIO C YUCTBHIM pacTtBoputeneM? Kak MOXHO paccuuTaTh U3MEHEHUE TEMIEpPATypPbl
JUISL  HE3JIEKTPOJIMTOB U ANEKTpoJuTOB? OT 4Yero 3aBUCAT KPUOCKONMYECKas U
30YIITNOCKOTIYECKask MOCTOSIHHBIE?
UTO Takoe AIEeKTPOIUTHI, HEAIEKTpoauThl? Kakue BeniecTBa OTHOCATCS K TOMY WM UHOMY
tunny? YTto Takoe nsieKTpoiauTHdeckas auccolmanusa? UYUTo Takoe H30TOHUYECKUU
K02 (UIIMEHT, YeMy OH MOXKET OBITh PaBeH, OT YETr0o 3aBUCUT?
Uto Takoe creneHb Auccoruanuu? Kakue BemecTBa OTHOCATCA K CHAOBIM M CHIBHBIM
ANEKTpoJIUTaM U noyemy? OT 4ero 3aBUCUT CTENEHb JUCCOLUALINU?
Kak 3ammceiBaeTcsi BhIpaK€HHE KOHCTAHTHI TUCCOLMAIUU JUTsl CIa0bIX 2IeKTpoauToB? OT
YEro 3aBUCUT KOHCTaHTa Auccouuanuu? UTo nmokaspiBaeT 3Ta BeJIMUMHA?
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[IpuBeaure 3akoH pasBeneHuss OctaBanbra. Kak 3aBUCUT CTENEHb JIUCCOLMALUU OT
KOHLIEHTPALIUHU AJIEKTPOJuTa?

[IpuBenuTe ypaBHEHHE DIIEKTPOJIMTUYECKON auccouranuu BoAbpl. K kakoMy Tumy
3JIEKTPOJIUTOB OHA OTHOCUTCS?

Uro Takoe MOHHOE Ipou3BeneHue Bojabl? Uemy oHO paBHO? YUemy paBHa KOHLEHTpALUs
HMOHOB BOJIOPOJIa ¥ THAPOKCOTPYII B HEHUTpaabHOM pacTtBope? KakoBo MX COOTHOIIEHUE B
KHCJION U IICJIOYHOU cpeie?

Uro Takoe BOJOPOJHBIM Mokazarenb? Kakue 3HaueHuss oH MokeT nmpuHumarb? Kak oH
paccuuThiBaeTcs? Kak onpeaenuTs XxapakTep Cpe/ibl 10 3HaU€HUIO BOJOPOIHOTO MOKa3aTes?
[IpuBeaure npuMepsl KHUCIOTHO-OCHOBHBIX MHIUKATOPOB M OOBACHUTE MEXaHU3M HUX
JICUCTBUA.

KakoBbl OCHOBHBIE NIOJIOKEHUS POTOIUTUUECKON TEOPUH KUCIOT U ocHOBaHui? [IpuBenute
MIPUMEPBI CONPSIKEHHBIX KUCIOTHO-OCHOBHBIX T1ap.

[IpuBeaure mnpumepsl OydepHbIX cucteM. OOBACHUTE MeXaHU3M JAeHcTBUA OydepHBIX
cucteM. KakoBbl KOJMYECTBEHHbIE XapaKTepUCTUKU OydepHbix cucrem. Ilpupoansie
OydepHbIe CUCTEMBI.

Kakue ux mepedncieHHBIX HIDKE cojiel moaseprarotTcs ruapommsy: NaxCOz, NaBr, KzPOg,
CuSO0s, CaCO3, KNO3? KakoBa cpeia pactBopa B KoM ciaydae? OTBeThTe Ha BONPOC, HE
COCTaBJIsIsl yPAaBHEHHM peaKIuil.

Kakue gaxTopsl BIUSAIOT HA CTETIEHb I'MIPOIN3a COIU?

CocraBpre ypaBHeHusi cryneHdatoro ruapoim3a NasPOs. [lo kakoil crynmeHum creneHb U
KOHCTaHTa TUAposn3a HanOospmas? OTBET MOATBEPAUTE PACUETOM.

[IpoBenuTe BCe KUCIOTHO-OCHOBHBIC paBHOBeCHs B BogHOM pactBope Na;HPO4 u ykaxure
COTpPsDKEHHBIE Tapbl KUCJIOT U OCHOBAaHUH.

Chopmynupyiite ycnoBus BBINAACHUS U PACTBOPEHMS OCATAKOB — IIPABUIIO MPOU3BEACHUS
pacTBopuMOCTHY». Kakne n3MeHeHUs MPOU30MAYT B T€TE€POT€HHON CUCTEME

Fe(OH): (ocamok) 2 HaCBIIIEHHBIH pacTBOP

npu go6aBneHnn K Heit cnenyrommx Bemects: HCI, H20, FeCly, KOH?

Pazgen 7. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE TMPOLECCHl. JJIEKTPOXMMHUYECKHE
npoiecchbl B 3JeKTpouTax. Koppo3us u 3ammra oT KOppo3uu.

1.
2.

o1

Yro n3y4acT BJ'ICKTpOXI/IMI/IH? 3a cuer gero IMPOTEKAIOT DJICKTPOXUMHUYCCKUEC HpOHCCCBI?

Yrto Takoe OKHCIMTCIHFHO-BOCCTAHOBHTEIIHHBIC peaKI_II/II/I? Z[aﬁTe OIIPCACIICHUE TIOHATHUAM
«CTCIICHb OKHUCJICHUA, «BOCCTaHOBUTCIIb), «COKHCIIUTCIIbY, «OKHCJICHUCH,
«BOCCTAaHOBJICHHC). HpI/IBeI[I/ITe IIPUMCPHI.

. Uto Takoe BJICKTpOI[bI? N3 yero mx msroraBiauBaroT? Kakwue IpOoHECChbl IIPOUCXOOAT Ha

MOBEPXHOCTU METAJUIMYECKOTO AIIEKTPO/Ia MPH MOTPYKEHUH €r0 B PACTBOP HOHOB ITOTO K€
MmeTauia’?
Kak oOpasyercs nBOiiHOM 3neKTpuuecKuit cinoi? UTo Takoe 37eKTPOJHbIA TOTeHIuaN?

. Urto Takoe paBHOBeCHHﬁ BJICKTpOI[HHﬁ HOTGHHI/IaH? Kax on 0603Ha‘laCTC5{, B 4YCM

I/ISMepHeTCH? Yro XapaKTEpU3yeT 3Ta BeanunHa? OT 4ero oHa 3aBUCHT?

. Uto Takoe CTaH,[[apTHHﬁ BOI[OpOI[HBIﬁ 3HeKTpO)I? I[J'ISI 4€ro OH I/ICHOJ'IL3yeTC$I? quy paBEcH

€ro 3JeKTPOIHbIN NOTeHIHaI?

. Uto Takoe CTaHI[apTHHﬁ BHCKTPOI[HBII\/’I IOTCHIIM AT Metamia? Kak on 0603HaqaeTc;1, B 4U€M

n3mepsiercs? Yrto xapakrepusyer naHHas BenuunHa? Kakue 3HaueHUs OHA MOXKET
MIPUHUMATH?

. OT kakmx q)aKTOpOB 3aBHUCHUT BJICKTPOI[HHﬁ HOTCHLII/Ia.H? HpI/IBeI[I/ITC MOJIHOC U COKPALICHHOC

YpaBHCHUA HepHCTa. HOHCHI/ITC, KaKHu¢ BCIWYUHBI TaM HCIIOJIb3YIOTCA. B kakux CIyvdasx
HCIIOJIb3YIOTCA 3TU ypaBHCHI/I}I?

. UTo moka3bIBaeT pAA SJICKTPOXUMHUYCCKUX HaprI)KCHI/Iﬁ meraoB? Kak PacCIioJIOKCHBL

METaJlJIbl B 9TOM pﬂ,[[y? C deM CBsI3aHa BOCCTAHOBUTEIIbHAS CIIOCOOHOCTh METAILIIOB?
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Uto Takoe rampBaHWUYeCKHii dmeMeHT? M3 uero o cocrout? M300pa3ure yCTpOHCTBO
raJIbBAHMUECKOT'0 3JIEMEHTa (CXEMY rajlbBaHUUYECKOIO JIEMEHTA).

Kak 3apsieHpl KaToJl ¥ aHOJ| B TaJbBaHUYECKOM 3j1eMeHTe? Kakue npoieccsl MpoTeKaoT y
ux nopepxHoctu? I'1e BO3HUKAET AJIEKTPUUECKHM TOK B rajibBaHMUECKOM 3j1eMeHTe? B kakoM
HaIPaBJIEHUHU JABMXKYTCS 3JIEKTPOHBI B FaJIbBAHUUECKOM JIEMEHTE?

Ha npumepe rampBanmveckoro osiemeHta Jlanuwdnsa-SIkobu  paccKaxxuTe — Kakue
ANIEKTPOXUMHUYECKHUE MIPOLIECCHl TaM IpoTeKaroT. Hanumure ypaBHEHHs peaklil Ha KaTtoje
U aHoJIE.

Uro Takoe AIIEKTPOABIKYIIAS CHIIAa TalbBaHU4YecKoro aneMeHTa? Kak ona o6o3Hadaercs, B
yeMm usmepsierca? Kak ee MoXKHO paccuuTarh?

Urto Takoe snektposn3? M3 yero coctout cucrema, e mpoTeKaeT ekTpoaus? N3obpasure
rpaduyecku.

Kaxk 3apsxeHs! kaTo1 1 aHo ITpH AnekTpon3e? Kakue npoiiecchl MpOTEKaoT Y TOBEPXHOCTH
AIEKTPOI0B?

Kakwue Tumsl 351eKTpo/1I0B UCOIB3YIOTCS NPH 3JeKTpoiinie? M3 yero oHn n3roraBiuBarorcs?
[IpuBenuTe npuMepsl.

KakoBbl 3aKkOHOMEpPHOCTH MpOTEKaHUs »3JeKTpoiu3a B paciuiaBax? Kakue mporeccsl
MpOTEKAIT Ha aHo/ie U karoae? [IpuBeaure nmpumep.

KakoBbl 3aKOHOMEpPHOCTH TMPOTEKaHMsI DJeKTpoim3a B pacTtBopax? Kakue mpoueccsl
MPOTEKAIOT Ha aHoje U karoje? [IpuBeaute mpumMepsl.

Uto Ttakoe koppos3us MetaiuioB? Yem xapakrepusyercs mnpouecc kopposzuu? Ilouemy
KOPpPO3Us HEraTUBHO BJIMSIET HAa METAJUIMUECKHE KOHCTPYKIUU U U3AeTusi?

Uto Takoe xummueckas kopposusi? B kakux cpemax ona mpotekaer? Kakue ObIBaIOT THITHI
XUMHUYECKOM Koppo3uu? IIpuBenure npumepsl.

Kakune Mecrta B U37em1X U KOHCTPYKIUSAX SBJISIOTCS KOPPO3UOHHO OMACHBIMU U IOYeMYy?
Uto Takoe 3MeKTpOoXUMHUYECKast Koppo3usa? B kakux cpemax oHa mpoTekaer?

Kakwue metansl Hanbosee noaBep:keHbl Koppo3uu? [loueMy HeKOTOpbIe METaNIIbl, HECMOTPS
Ha UX BBICOKYIO BOCCTAaHOBHUTEIBHYIO CIOCOOHOCTB, HE MoBepratorcs koppozuu? [Ipuseaure
MIPUMEPBI TAKUX METAJIJIOB.

[Iepeuncinre METOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Uro takoe nerupoBanue MeramioB? Kakue BelecTBa BHICTYNAIOT JIETHPYIOIIUMHU JOOaBKaMu
Y KaK OHM BIMAIOT Ha cBoMcTBa Merayuia? [loyemy mpu JlerupoBaHUM MeETala CKOPOCTh
Koppo3uu 3amenisiercs? Yem o0OYCIOBIEHO TO, 4YTO COBPEMEHHBIE CTalu SBISIOTCS
HEp>KaBEIOIUMU ?

YTto Takoe 3amuTHBIE MOKPBITUS? M3 4ero OHM U3roTaBIMBAOTCS ?

Pa3znen 8. Xumusi kommjiekcHbIX coequnennii. KommiexkcoodpasoBanue B

pacTBopax.

1.

[[aﬁTe OIMPEACIICHUC KOMIUICKCHOMY COCAUHCHUIO. SIBNAIOTCS MU MIACHTUYHBIMHU TCPMUHBI
CKOMINNICKCHOC COCAMHCHHUC) U «KOOPAHMHAIITMOHHOC CO@I[I/IHCHI/IG»? B uyem 3akirouaercs
TJIAaBHOC pa3JIMYnue MEXKAY KOMIIJICKCHBIMU COCIUHCHUAMHA U JBOMHBIMH cosmu?

. I[aﬁTe KpaTKYIO XapaKTCPUCTUKY OCHOBHBIX COCTABHBIX YacTeil KOMILIEKCHOT'O COCOAMHCHUAA,

TaKUX KakK BHEIIHAA cdepa U BHYTPEHHss (KOOpAMHAIIMOHHAs) chepa, KOMIUIEKCHBIA HOH U
MOHBI BHELIHEN cdephl, IEHTPaIbHbIN aTOM (KOMILJIEKCO0Opa30BaTeb) U JTUTaH/Ibl.

. Kaxkas CYIICCTBYET B3aUMOCBA3b MCIKAY BEJIUYMHOMN KOOpAUHAIITUOHHOI'O 4YHCJIa H

reomerpuueckoil ¢opmoil kommiaekcoB? B dyeM 3akmiouaercs  pasiuuMe  MEXAY
MOHOJIEHTAaTHBIMM UM TOJIMACHTATHBIMM Jurangamu? Kakue nuranjsl Ha3bIBAIOTCS
xenatHeiMu? [IpuBeanTe MpUMEpHl MOTUACHTATHBIX XeNaTHBIX JIUTaHJIOB.

Kakue KoHCTaHTBI paBHOBECHSI UCIIOJIB3YIOTCSI B KAUECTBE KOJIMYECTBEHHBIX XapaKTEPUCTUK
YCTOMYMBOCTH KOMIUIEKCHBIX COeAMHEHMH? Kakoe COOTHOIIEHHE BBIMOIHAETCS MEKIY
CTYMEHYAaTbIMM KOHCTAaHTaMU OOpa30BaHMs KOMIUIEKCA M €ro oOLell KOHCTaHTOM
oOpazoBanusa? YTo XapakTepuszyeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COEAMHEHHS M
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KaK OT €€ BCIIMYUHBI Hepef/’ITI/I K KOHCTAHTC 06pa30BaHI/I$I KOMIIJICKCHOI'O COCUMHCHUSA HIIU
obpatHO?

. Kak MoxHO mnpencraButh 00pa3oBaHHE KOOPAMHALIMOHHBIX CBSI3€M C MO3UIMI MeTona

BaJICHTHBIX CBsizel? Kakasi B3aMMOCBS3b CYIIECTBYET MEXIY I'€OMETpUYEeCKUMHU (hopMamu
KOMIIJIEKCHBIX MOHOB M TUIaMU rudpuauzanuu opourtaneii? Kakue KOMIUIEKCHI OTHOCAT K
BBICOKOCIIMHOBBIM, a Kakue - K HM3KOCHMHOBbIM? Ha ueM ocHOBaHa MeTOJMKa IPOTrHO3a
[apaMarHUTHBIX U TUAMarHUTHBIX CBOMCTB KOMILJIEKCOB?

. IIpoananu3upyiite U30MEPUI0 KOMIUIEKCHBIX COEAMHEHNUN. YeM pa3znuyaroTcs MexIy coOoit

CTPYKTYypHasi u3omepus u crepeonzomepus? Jlaiite onpeneneHue u NpuBEaUTE NPUMEPHI AJs
CIEAYIOUIMX BHUJOB CTPYKTYPHOM H30MEPHUHU: HOHU3ALMOHHOM, THAPATHOW, CBSI3€BO,
MOJISIPU3ALMOHHON M KOOPJAWHALIMOHHOM, a TAaKXKe CTEPEOU30MEpPUU TI€OMETPUYECKOW U
ONTHUYECKOM.

Pa3nen 9. XumMusi HeMeTAJJIOB M UX COeTHHEHMA.

Kaxkoe nmosoxxeHue B mepuoanueckoi TaOIuIe 3aHUMAaIOT P-2JIEMEHTHI - HemeTaiuibl? Kakast
KOPPEJSIIIUS CYIIECTBYET MEXIY MOJIOKEHHUEM P -3JIEMEHTOB B MEPHOJIMYECKON TabiuIle,
ANIEKTPOHHOM KOH(UTYpAIMEH MX aTOMOB M CTEMCHSIMU OKHUCICHHUS JTUX DJIEMEHTOB B
XUMUYECKUX COoeAMHEHUsAX? YeM O0OBSICHAETCS CYIIECTBEHHOE pa3jN4he CBOWCTB P -
AJIEMEHTOB BTOPOTO TEPHOJAa W JJIEMEHTOB COOTBETCTBYIOIIMX TPYII TOCIETYIOIINX
MEepUOJI0B?

OnuimTe CoCTaB U CTPOCHHUE MOJIEKYJTBI BOJIbI. KakoB MexaHM3M 00pa30BaHUs XUMHUYECKUX
cBs3eit B Mosiekyne HoO? [Touemy oHa noJisipHasi, 4emMy paBeH €€ JTUIOJIbHBIA MOMEHT?
[louemy Boja TUIaBUTCS W KUNMUT Npu OoJiee BBICOKOW TemImepaType, YeM ee aHaJlor
cepoBoaopon? [louemy BoJa B TBEpJOM COCTOSIHUU (JIe]1) UMEET MEHBIIYIO INIOTHOCTh, YEM
B XKUIKOM?

Uem oTnmyaercs oT OOBIYHOW BOJBI TshKenas Boaa? Hackoiabko OHa pacrpocTpaHeHa B
npupoje? Kak ee nojsydaroT B HPOMBIIIJTIEHHOCTH ?

[Touemy Boma cmocoOHa pacTBOpSATH OueHb MHOTHE BemecTtBa? [louemy pacTBOpeHHE
BEILECTB B BOJIE COMPOBOXKIACTCSA TEIUIOBBIMU U IPYTUMHU SIBICHUSMH, XapaKTEPHBIMU IS
XUMHUUYECKUX PEaKIuii?

[Ipn pacTBOpeHMHM MHOTHX BEIIECTB B BOJE MNPOUCXOAUT HUX ruaponu3. Hamummre
ypaBHEHHS THAposn3a JaHHbIX BemecTs: ZNCly, Na C03, Al,S3, SiCls-

Oxapakrepu3yiTe cocTaB IpupoaHbIX BoA. C KaKoM 1esIbI0 MPOU3BOAUTCS BOIOTOTOTOBKA
MIPUPOIHBIX BOJ, U U3 KAKMX OCHOBHBIX OIEpaIlfii OHa COCTOUT?

[Touemy HexenaTeNbHO MPUCYTCTBUE KUCIOPOIa B BOJE, UCIOIb3YEMON Al TEXHUYECKUX
ueneit? Kakumu MeronaMu MpoU3BOIUTCS yOaJeHHE KUCIOPOJa U APYTrUX PaCTBOPEHHBIX
ra3oB U3 BOJbI?

[IpucyrcTBue Kakux mpumeceid B BoJie MpUIAET el KeCcTKOCTh? B ueM cocTout paznuuue
MEXJY BpPEMEHHOM M TOCTOSHHOW >KecTKOCThro? Kakumu MeromaMu MpOU3BOAUTCS
yllajJeHue U3 BOJIbI COJIeH )KECTKOCTH?

Kak, ucxons w3 aneKTpoHHON KOH(Urypamuu aTOMOB, MOKHO OOOCHOBAaTh BO3MOXKHbBIE
CTETIeHH OKHCIICHUS TAJIOTeHOB B HHTEpBaie oT -1 g0 +7? Kak u mouemy ¢rop oTinmuaercs
OT JIPYTMX TaJIOT€HOB IO CTETEHU OKUCICHHs M IpyruM cBoiicTBam? Kakumu crocobamu
MOJIYYarOT TaloT€HOBOIOPOHbIE KHUCIOTHI? UeM oObsicHseTcs neiicterue HF wa SiO. u
cunrkatHeie crekna? Yro mpoucxoauT mpu pactBopennu Clo B Boae?

Kakue oxcusbl 1 OKCOKMCIOTHI M3BECTHBI JJisl TajioreHoB? Kak moiay4aroT OKCOKHCIIOTHI
xJiopa ¥ ux conu? B kakoi mocienoBaTeIbHOCTH U MOYEMY YMEHBILAETCS CHJIa KUCIIOT B
psny HCIO - HCIO. - HCIO; -HClO,? OxapakrepusyiiTe OKHCIHUTEIBHO-
BOCCTAaHOBUTEIIbHBIE CBOMCTBA OKCOKUCIIOT XJIopa U uXx coJieid. Kakue cBolicTBa nepxiopara
aMMOHHSI OTIPEJIEIIUITN BBIOOP €ro B KAa4eCTBE KOMIIOHEHTA PAKETHOTO TOTLTUBA?
OxapakTepu3yiiTe BO3MOKHbIE BAJICHTHOCTH U CTENIEHU OKUCJICHHUS! aTOMOB P-3J1IeMEHTOB VI
rpynn Ha OpUMeEpax Kuciopoaa U cepbl. Kak u3MeHsieTcss yCTOMYMBOCTH COEIMHEHUM
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SJIEMEHTOB B BBICIIMX CTETECHAX OKUCICHUS MO psay cepa- nosnonuid? Kak mposiBisercs
BTOPUYHAS IEPHOJUYHOCTD B 3TOM PsiLy?

Oxapakrepu3yiite amioTponHbsie ¢opmel kuciaopoga O, u O Kak momydaror O, B
MPOMBIIIICHHOCTH M JlabopaTtopHoi mpakTtuke? Kak modydaroT W Juid Kakux Lenei
ucnons3ytoT O3? Kakoa posib O3 B 3amuTe ’KU3HN HA Haiel raHete? YTo npencTaBisioT
coOoi mepokcuabl U cynepokcuapl? OxapakTepu3yHTe KUCIOTHBIE U OKHCIHTEIHHO-
BoccTaHoBUTENbHBIE cBOMcTBa H,O,. Kakyto posib UrparoT mpouecchl OKUCIEHUS B JKUBBIX
opraHusmax?

Kakne amroTpomubsie ¢Gopmbl u3BecTHBI Uit cepbl? KakoBbl 00nacTé NpUMEHEHHS
ameMeHTapHoi cepel? Oxapaktepusyiite cBoiictBa H>S u  cymbpumoB MeTamios.
PaccmoTtpute cniocoOsr mostyuenust ¥ cBoiictBa SO2, SOz, H2SO4 cynbduroB, THOCYTH(ATOB.
OO6mas xapakrepuctuka snemMeHToB VA - rpynmbl. A3oT, gochop M HX COeTUHEHUS.
[IpocTeie BemecTBa, alIOTPOIIHSI.

YeMm o0OBsCHSETCS XUMHUYECKass WHEPTHOCTh MOJIEKYISIPHOTO a30Ta IPH HEBBICOKUX
temneparypax? Kakue cTerneHu OKHCIeHHs UM B KaKMX COCAMHEHUSIX CBOMCTBEHHHI a30Ty?
Kaxum nmytem atMocepHblii a30T NEPEBOAST B CBA3aHHOE COCTOSIHUE.

Coemunenns azotra u (Qochopa ¢ BomopomoM. XapakTep CBS3H, SHEPreTUYECKHE
XapaKTepUCTUKH W CTPOCHUE MOJIEKYJ. MeTOoapl TOJy4YeHUS W OCHOBHBIC CBOWCTBA
coequaennit DHj. Comm ammonus u pochonus.

Oxcuapl a30Ta: METOABI TMOJYYEHHUS, CBOWCTBA. A30THCTas W a30THAs KHCIOTBL, U HX
CTPOCHHUE, CBOMCTBA U METOJIbI IOJYICHUS, HUTPUTHI U HUTPATHI.

OxapakTepu3yiTe cocTaB U CTpOeHHE OKCUIOB (pocopa B cTeneHax okuciaeHus +3 u +5.
KaxoBbl coctaB n ocHoBHOCTH THnodochopuctoit, Gochopuctoit u dochopHor Kuciot?
[IpuBenuTe ypaBHEeHHs qucconranuy KUcioT dpocdopa. Kakue kucioTs! hochopa u Ux conu
MPOSIBIISIIOT BOCCTAHOBHTENbHBIE CBoMcTBA? UTO mpeacTaBisitoT coboit  ¢docdatel u
nordocdaThl, KAKOBBI KX COCTaBbI U CTPOCHHUE?

JlaiiTe 0OmIyI0 XapakTEpPUCTHKY P-3aeMeHToB IV Tpynmbl (0COOEHHOCTH CTPOCHHS
ANIEKTPOHHBIX OO0OJIOUYEK aTOMOB, IOTEHIMANbl HOHU3ALMU, CPOJCTBO K JJIEKTPOHY),
0COOEHHOCTH CTPOCHMsI MPOCTHIX BEIICCTB: anMmas, rpadut, kapOouH, QyiiepeH, rpaden,
HaHOTPYOKH.

Oxcuapl yriepona, CTpoeHHe MoJjekynl u cBoiictBa. KakoBa pons CO: B mpouecce
¢doTocunTesa. OxcokucnoTsl yrieponaa. Kapoounatsl. ['anorenuast. KapOuapl MeTanios.
KpemuueBblie kUcI0ThI U cHIIMKAThl. OKCO- U TUPOKCOMHBI aHANIOTOB KpeMHus. CoJu 0J10Ba
Y CBUHIIA, UX PACTBOPUMOCTH U THAPOIU3. ['ajorenu ipl. XuMus HOJYMPOBOTHUKOB.
Kakumu coiictBamMu 001a/1al0T aKTUBUPOBaHHbIE Yriu? PaccMoTpuTe OCHOBHBIE 001acTU
uX npuMeHeHus. YTo mpencTaBistoT coOOM yriepoAHbIE BOJOKHA M KaK UX IMOIYy4aroT?
[loueMy KOMIIO3UTBI HAa OCHOBE YIJIEPOJHBIX BOJIOKOH OTHOCAT K 4YHCIy Haubojee
MepCIeKTUBHBIX MaTepuanoB? HazoBuTe 061acTy MPpUMEHEHHS YTIACPOIHON CaXKHU.

Kakum myTeM MOXHO MOJIyYUTh CTEKI0 Ha ocHOBe SiO2? C Kakoi IeNbI0 B COCTaB MHOTHX
BHJIOB CTeKJa BBOAAT okcuibl MerauioB (Na,O, CaO, B.O; u nap.)? Kakue moGaBku
COJIep’KaTcsi B CTEKJaX CHEIHAIbHBIX BUIOB? 3a CUET Yero JOCTUTaeTcs BO3MOXKHOCTH
MoJTyueHusi IBeTHHIX cTekon? Kak momydaror cutamibl? UTo OHM cOOOM MPEACTaBISAIOT U
KaKMMH CBOMCTBaMHU 001aAar0T?

UTO CIyXUT ChIpbeM Ui LIEMEHTOB M KaK WX MOJydarT? 3a CueT 4Yero MpPOMCXOIUT
OTBepJieBaHUE CMECH IIeMeHTa ¢ BoAoi? UeM paznuuarorcs pa3Hble Mapku ieMeHToB? Kakue
pa3nuyMs Mo COCTaBy UMEIOT paCTBOPHbBIE U OETOHHBIE CMECH, KAKOBO Ha3HAUEHHE KaXKI0H
u3 HUX?

Kakune matepuansl Ha3pIBalOT Kepamukoi? Uem kepamuka otinudaercs oT crexon? Kakoe
CBIPbE MCIIONB3YIOT Ul M3TOTOBJICHUS MYITUTOBOM KepamMuku? KakoBel 0coOeHHOCTH
COCTaBa M CTPYKTYpbl MYJ/UIMTOBON Kepamuku? OxapakTepusyduTe pa3ludHble BHUIbI
KEpPaMUKH: CTPOUTENBHYIO, OBITOBYIO, TEXHUYECKYI0. OTMETbTEe 0COOEHHOCTH MX COCTaBa
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12.

cBoiictB. Uem oTimuaetcst papdop ot Apyrux BUAOB Kepamuku? Kak ero moiydaror, ais
KaKUX 1[eJIeH UCTIOJIB3YIOT?

Pazpnen 10. XuMusi MeTa/UI0B M UX COeUHEHMIA.

Hackonbko cripaBeyIMBO yTBEPKJEHUE, UYTO METAJUIbl MPEICTABICHBI JJEMEHTAMU BCEX
OJIOKOB, TO €CTb S-, p-, d- u f-6;10k0B? MOKHO JIM BBIACIUTH AJICKTPOHHBIC KOHPHUTYpAITUU
aTOMOB, KOTOpbIE Hau0O0JIee XapaKTEePHBI /711 METANIOB?

Uro npeacrapisoT coOoif cruiaBbl? YeM OTiaMuaroTCs APYr OT JIpyra CIUIaBbl BHEJPEHUS U
3aMenIeHus ?

B kakux ¢dopmax MeTayulbl MPEACTaBICHBI B MPUPOIHBIX yclIoBHsX? Kakue muHEepais
Ha3piBaloT pynoi? IlpuBeautre mnpuMepbl pya METAJIOB, HauOoJee BaXHBIX JJIA
XO3SMICTBEHHBIX LIEIICH.

Crnenaiite 0030p OCHOBHBIX METOJIOB TMOJYYCHHS] METAJUIOB U3 MPUPOIHBIX COCAMHEHHM.
[IpuBenuTe mnpuUMeEpHl, WLIIOCTPUPYIOMINE TPUMEHEHUE KaXKIOTO W3 TEPEUYUCICHHBIX
MeTo10B. Kakre MeTauibl MoJIydatoT METOI0M 31ekTpoiu3a? [loueMy HEKOTOpbhIE METaJTbI
MOJYYaroT JJIEKTPOJIU30M BOJHBIX PACTBOPOB WX COJieH, a Jpyrue - DIEKTPOTH3OM
paciuiaBoB?

Bce s-anementsl - metamiel. Kak W3MeEHSIETCSl aKTHBHOCTh METAJJIOB JTOM TPYNIBI B
3aBHCHMOCTH OT HMX IOJIOKEeHUsI B epuoaudeckoit Tabmmie? Kakue u3 meramios |A u [TA
TPy MOJY4aroT METOJOM djekTposm3a? [loueMy HM OIWH W3 MIEJIOYHBIX METAJUIOB HE
MOJy4ar0T METOJOM BOCCTAHOBJICHHMSI B BOJHOM PAacTBOPE C TOMOIIBIO JIPYroro Oojee
AKTUBHOTO IEJIOYHOI0 MeTasia’?

Kakue coemmnenuss oOpasyrorcs mnpu B3zaumojeiicTBun MetamwioB |A u IIA rpynm ¢
KHCJIOPOJIOM W BOJ0N? UTO TpeACTaBISIIOT COOOW TMEPOKCHIBI U CYIMEPOKCHIBI ITUX
MeTauioB? Kak u3MeHsieTcsl crjla OCHOBaHHUH B 3aBUCHMOCTH OT TIOJIOKEHUST 00pa3yrOIIX
WX S-2JIEMEHTOB B TiepHoaudeckod Taomuime? Kak momydaroT TpakTHYECKH Ba)KHBIC
MIPOJIYKTHI - KAIBIIMHUPOBAHHYIO COJTY U MUIIEBYIO COAY?

B yeM npuuMHA HEYCTOHYMBOCTH «IPOCTBIX» HOHOB A1°* B BomHBIX pacTBopax? ITouemy
HEJIB3S BBIICIUTD U3 BOJHBIX pacTBOpoB coeauneHust AlxSz Alx(CO3)3?

Uem 00bsCHAETCS YCTOMYMBOCTH AQlIOMUHHUS IO OTHOIIEHHIO K okuciurensm? Kakue
CBOMCTBA aJFOMUHUS ONPEACTUIN BO3MOKHOCTD IIIMPOKOTO UCHOJIB30BAHUS aTIOMUHUEBOM
(oJIbru A1 IPUTOTOBJICHUS, YIIAKOBKU M XPaHEHUS MUILEBBIX IPOTYKTOB?

Kakue »syexkTpoHHbIE KOH(MHUIypaldd aTOMOB CBOMCTBEHHBI O-meTayuiam (IepeXOHBIM
Meraiiam)? Kak MOXHO OLEHUTh 3HAUEHUS BO3MOXHBIX MAaKCHUMAaJIbHBIX CTeleHel
OKHciIeHus 0-MeTayIoB, HCXOIS U3 MX MOJI0XKEHUS B epruoauueckoil tTadiuie? Kakue 3ako-
HOMEPHOCTH U3MEHEHUS CBOWCTB METAILJIOB MPOSBISIOTCS B 3aBUCUMOCTHU OT UX MOJIOXKEHUS
B [I€pHOJaX U B TPYIIAX MEPHUOIUIECKON TaOIUIIBI?

Kakumu cBoiictBamu oGnanator meramuibl Cr, Mo u W, kakue peareHThl W MpH KaKHX
YCIOBUSX JEUCTBYIOT Ha 3TH MeTaiuibl? CocTaBbTe ypaBHEHUS peakuuii B3aumoaenctBus Cr
¢ pazb6aBiieHHOU U KoHIeHTpupoBanHo# H.SO4, Mo — ¢ xonnenTpupoBannoir HNO;, W -
co cmecbto HNO; u HF.

Kakue crenenu okucnenus xapaktepssl i Cr, Mo u W B UX XUMHUYECKUX COCTUHEHUSIX?
PaccmotpuTe OCHOBHBIE 3aKOHOMEPHOCTH U3MEHEHHUS! OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
1 KACJIOTHOOCHOBHBIX CBOUCTB XpoMa Ha npumepe coeauternii CrO-Cr.03-CrO; u Cr(OH).-
Cr(OH)3-H.Cr0,. Kakoe paznuuune o cocTaBy ¥ CTPYKTYpPE IMPOSIBIIIETCS MEXKLy XpOMaTaMu
U quxpomMaramu’?

Kakwue cTenenn OKUCIeHHS B XUMHUYECKUX COeTMHEHUAX posBIsitoT Mn, Tc u Re? Ykaxkure
HauOoJee YCTOWYMBBIE COCTOSHHS ATHX JJIEMEHTOB W TE€ YCIOBHS, MPU KOTOPBIX OHU
peanu3yrorcs. B mpHpOAHBIX YCIOBUAX Hambojiee YCTOWYHMBBIM COSAMHEHHEM MapraHIiia
spasiercss MnOz. Ilpennokute XuMHUYECKHE pEaKLUHUHM, C TOMOIIBIO KOTOPBIX MOKHO
noyuuTh U3 MnOz.crenyromue coenunenus: MN(OH)2, MnO(OH), K-MnO, u KMnOg.



13. ConocraBbTe 371eKTpoHHBIE KOoH(pUrypamun atomMoB Fe, Co u Ni U CTeneHu OKUCIICHHS,
CBOMCTBEHHBIE OSTHM DJJIEMEHTaM, OOpaTHB BHHMAaHHE HAa MAaKCHUMaJbHbIC 3HAYCHUS
BO3MOJKHBIX CTETICHEH OKMCIICHUS U 3HAUCHHsI HanOoJiee yCTOWYMBBIX CTETICHEH OKHUCICHUSI.
Kakue KOMIUIEKCHBIE COEIMHEHHS MOTYT OO0pa3oBBIBaTh JaHHBIE 3yeMeHThI? Jlaiite
XapaKTEPUCTUKY KHUCIOTHO-OCHOBHBIX CBOHCTB rujpokcuyoB kenesa (II) u (III). Yro
HpPEeACTaBIAIOT c000it peppuThi? Uem 00yCIOBICHO IUPOKOE IPAKTUUECKOE UCTIONIB30BAHUE
’KeJle3a U CIUIaBOB Ha €ro OCHOBE?

4.2. TecToBbIC 3adaHUA

Bapuantsl TecToB no pasaeny Cmpoenue amoma. Illepuoouueckuii 3aKon u
nepuoouuecxkan cucmema /[.U. Menoeneesa. Xumuuecxkasn césasw

TECT 1

1. B kakoii nape yka3zaHbl XUMHUYECKHE CUMBOJIbI 3JIEMEHTOB, Hanbosee OIN3KUX MEXIY co00i
110 XUMHYECKUM CBOMCTBAM:

a) Liu Be;

0) Be u Na;

B) Liu Na;

r) Beu B.

2. OT™MeThTe MPaBHIBHBIE YTBEPIKICHHS:

a) KaXIbpli nepuoj 0e3 HMCKIIOUEHHUS HAuYMHAeTCsl IEJOYHBIM METAJIOM M 3aKaH4YHMBaeTCs
0JIarOPOTHBIM Ta30M;

0) Bce 0e3 MCKIIOYECHHS IeMEHTHl B Ilepmomnueckoil CHCTEME PACIOJIONKEHBI B TOPSIKE
BO3pacTaHMsl OTHOCUTEILHOM aTOMHOM MAacCCHhI;

B) OOJIBIIMHCTBO 3JIEMEHTOB OOJBIIMX MEPUOIOB OTHOCITCS K METALIaM;

') B MaJIbIX MIEPUO/IaX PACIOJIOKEHBI 3JIEMEHTHI TOJIBKO IJIaBHBIX MOJATPYIII, a B OOJIBIINX — KaK
TJIaBHBIX, TaK U TOOOYHBIX MOATPYIII.

3. VYkaxute QU3NUECKHI CMBICT HOMEpPA EePUOIa:

a) MOKa3bIBAET YHUCIIO BAJICHTHBIX JIEKTPOHOB B aTOME;

0) MOKa3bIBAET YMCIIO PHEPIeTUUECKUX YPOBHEH B aTOME;

B) paBeH 00I1IeMy YHCIy 3JI€KTPOHOB B aTOME;

T') paBeH YUCITY DJIEKTPOHOB HA BHEIIHEM SHEPreTUYECKOM YPOBHE aTOMA.

4. B KaKkoM psily pactoI0XeHbl CHMBOJIBI TOJIBKO (-3JIEMEHTOB:

a) Ca, Mn, Co;

0) Sc, Ag, Cu;

B) Cl, Te, Ti;

r) Au, Ce, Po.

5. Kakne xapakTepuCTUKU aTOMOB AJIEMEHTOB HAXOJAATCA B MEPUOIMUYECKON 3aBHCHMOCTH OT
3apsiia aTOMHOTO spa:

a) macca;

0) MeTaJuIn4ecKrue 1 HEMEeTAUINYeCKUe CBONCTBA,

B) paauyc;

T') BBICIIIasi BAJIGHTHOCTb.

6. Ykaxute pu3nueckuii cMbICI HOMepa IPYIIIbl Ui 3J1eMeHToB B [leproguueckoii cucreme:

a) JUIsl HEKOTOPBIX 2JIEMEHTOB PABEH YHCITy JJIEKTPOHOB HA BHEIIHEM YHEPreTUUYECKOM YPOBHE;

0) KaK MpaBUJIO, paBEH YUCIY BAJIEHTHBIX AJIEKTPOHOB;

B) PaBEH YUCILY SHEPI€TUUECKUX YPOBHEN B aTOME;

I') JUIsl HEKOTOPBIX 3JIEMEHTOB PaBEH CyMME UHCIIa JIEKTPOHOB Ha BHELIHEM SHEPreTUYECKOM
ypoBHE 1 d-3JIEKTPOHOB Ha MPEABHEIITHEM YHEPIEeTUIECKOM YPOBHE.

7. K xakoMy ceMelcTBY OTHOCHTCS 3JIEMEHT ¢ OTHOCHTEIbHON aTOMHOM Maccoil, paBHoii 137,3:

a) p;



0) d;

B) S;

r) f.

K xakomy ceMelcTBY OTHOCUTCS 3JIEMEHT € MOPAIKOBBIM HOMEPOM 26:
a)s;

0) p;

B) f;

r) d.

9. Kakue cokpalieHHbIe IEKTPOHHbIC KOH(pUTypanun otBevatot d-anementam [V nepuoja:
a) ...3s23p%s?;

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

B) ...3523p¢;

r) ...3523p%4s23d°.

10. VkaxuTe CUMBOJIBIP —3JIEMEHTOB:

a) N;

0) Fr;

B) P;

r) Xe.

TECT 2

1. B rmaBHBIX NOATPYNHIAX pACHOJIOKEHBI JIEMEHTHI:

a) TOJIBKO S- U P-CEMEICTB;

0) Kak MpaBUJIO, C OJJUHAKOBBIM YHCIIOM 3JIEKTPOHOB Ha BHEIIIHEM DHEPT€TUYECKOM YPOBHE AJIsi

BCEX DJIEMEHTOB JAHHOW MOATPYIIIIHL;

B) TOJIBKO HEMETAJLIIBI;

') KaK MeTaJlJIbl, TAK ¥ HEMETaJlJIbI.

2. B 1o60YHBIX MOATpYHIaxX PacroI0KeHbl IEMEHTHI:

a) TOJBKO METAJLIBI;

0) Tos1bKO dr1eMeHTHI - u f-cemericTs;

B) B aTOMAaX KOTOPBIX ANEKTPOHAMHU 3aOJIHIETCS MPEABHEIIHUIN HIIM TPETUN CHAPYKU

SHEPreTUYECKHUIl YPOBEHB;

T') TOJIBKO YETHBIX PSI0B OOJIBIINUX TEPUOJIOB.

3. Kakue yTBEepXKIEHUS CIPABEUIMBBI JUIS 3JEMEHTa C COKPALIEHHOM 3JIEKTPOHHOMU

KOH(UrypaLyeii aToMa B OCHOBHOM COCTOSIHMH ...30°4s!:

a) pacriosoxen B 11l mepuoae;

0) naxoautcs B VI rpyre riaBHOM MOATPYIIIBL,

B) pacmnoyioxkeH B VI rpyrine mno604HON MOArPYIIIIBI,

') B aroMe 6 BaJICHTHBIX 3JIEKTPOHOB.

4. YkaxuTe COKpallleHHbIE DJIEKTPOHHBbIE KOH(MUTYpalUud aTOMOB 3JEMEHTOB, 00pa3yIOIINX
BBICIIHE OKCHIBI cocTaBa 207!

a) ...2s22p°%;
6) ...3s23p>;
B) ...3d°4s?;
r) ....3d%4s2,

5. B rmaBHBIX MOArpyNIax METAJUINYECKUE CBOMCTBA AJIEMEHTOB:
a) pacTyT CBEpXYy BHU3;

0) pacTyT CHHU3Y BBEpX;

B) H3MEHSIOTCS CITy4aifHBIM 00pa3oMm;

') HE U3MEHSIOTCS.

6. B meproiax MeTaJuIM4eCKUe CBOMCTBA IIEMEHTOB:

a) crpaBa HaJICBO PaCTyT;

0) cieBa HalpPaBoO YMEHBIIAIOTCS;



B) HE U3MEHSIOTCS;

I') CHadajia pacTyT, a 3aTeM YMEHBIIAOTCS.

7. DneMeHThl V TPYIIBI 00pa3yIoT OKCUIBI C 001eil (hopMymoii:

a) 203;

0) 9203,

B) 920s;

r) 904.

8. B psany Be — Mg — Ca meramnnyeckue CBOMCTBA SJIEMEHTOB:

a) YMEHBILIAIOTCS;

0) pacryr;

B) CHayaJla yMEHBIIAIOTCS, 3aTEM PacTyT  CHadaja pacTyT, 3aTeM YMEHBIIIAIOTCS.
9. VxkaxuTe GopMyiTy BBICIIETO OKCHIA DIIEMEHTA C 3apsAI0oM s/Ipa, PaBHBIM +24:
a) 00;

6) 2207,

B) D03;

r) 9203.

10. Ykaxkute GopMysy BOJOPOJTHOTO COSTUHEHUS JIEMEHTA C MOPSIKOBBEIM HOMEPOM 32:
a) OH;

0) OHs;

B) OHy;

r) OHa.

TECT 3

1. B KakoM psily yKa3aHbl CHMBOJIBI 3JIEMEHTOB S-, p- 1 0-CeMeHCTB:

a) K, H, Ca;

0) Fe, F, Ti;

B) Sr, C, Co;

r) He, Mg, Ag.

2. Tleprouuecku N3MEHSIOTCS XapaKTEPUCTUKU aTOMOB:

a) 3aps saapa;

0) YKCII0 HEUTPOHOB B SIPE;

B) DJIEKTPOOTPULIATEIILHOCTH;

T') YKCJIO BAJICHTHBIX AJICKTPOHOB.

3. B otHOM niepuo/ie HaXOISTCS DIIEMEHTHI:

a) CO CX0KMMHU XUMHUYECKUMU CBOHCTBAMU;

0) C OZIMHAKOBBIM PAJHYCOM aTOMa,

B) C OJIMHAKOBBIM YHCIIOM SHEPTeTUYCCKUX YPOBHEH;

T') 3apsia sijjpa aToMa KOTOPBIX MOCJIEIOBATEIFHO BO3pACTACT HA CIUHUILY.

4. B 0J1HOI TpyIIIE PacIoI0KEHbI SJIEMEHTHI:

a) ¢ OJM3KUMU 3HAYCHHUSIMH DJIEKTPOOTPHIIATEILHOCTH;

0) ¢ OIMHAKOBBIM (KaK MPaBUJIO) YNCIOM BaJCHTHBIX JIEKTPOHOB;

B) C MOJOOHBIMH XMMHUYECKHMHU CBOMCTBAMU MPOCTHIX BEIIECTB;

I') C OJJMHAKOBOM (B OOJIBIIMHCTBE CIydaeB) GOPMYJIOH BBICILIEr0 OKCHAA.

5. 3Has monoxeHue iemMenTta B [leproandeckoii cucreMe, MOXKHO MpeAcKa3aTh:

a) MaKCUMAaJIbHYIO BaJIGHTHOCTbh JJIEMEHTA;

0) pacrpoCTpaHEHHOCTh AIIEMEHTA B IPUPOJIE;

B) YHCIIO U30TOIOB AJIEMEHTA;

r) hopMyiTy BOJJOPOJTHOTO COEMHEHHUS.

6. Mcxoms u3 cokpaiieHHbIX (POPMYIT 2IEKTPOHHBIX KOHPUTYpaIlUii aTOMOB YKaKHUTE DJIIEMEHTBI
OJIHOY I'PYIIIIBL:

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

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



B) ...3s23p>;

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

7. Ilo cxemaMm pacripeeneHus IEKTPOHOB 110 SHEPreTUYECKUM YPOBHSM aTOMOB OIIPENIEINTE
CXOJHBIE TI0 XMMHYECKHUM CBOICTBAM 3JIEMEHTBHI:

a)2,8,3;

0)2,7,

B)2,8,5;

r)2,8,7.

8. YKaxxuTe COKpalleHHBIC 3JCKTPOHHBIE KOH(UTYpaliy aTOMOB 3JIEMEHTOB V TPYIIIBI
IJIABHOM MOIPYIIIIBL:

a) ...3s23p°%;
6) ...3523p%3d%4s?;
B) ...2822p°;

1) ...35%23p%3d%4s24p3,
9. Ilo cokpameHHBIM (OpPMYIIaM AIIEKTPOHHBIX KOH(HUTYpaluii aTOMOB YK)KHTE DJIEMEHTHI,
PAacCIIOJIOKEHHBIE B OJTHOM M TOM e TPYIIIE U MOATrPYIIIE:

a) ...2s%;

6) ...3s23p3;
B) ...30°%4s?;
r) ...4524p°,

10. DneMeHT C COKpaIIeHHOW OSJIEKTPOHHON KOHQHrypamueid HeBO30YXJIEHHOTO COCTOSHUS
atoma ...3d4s?%:
a) MEeTaJl;
0) HaXOAUTCSI B TPETHEM IEPHOJIC;
B) UMEET TP BAJICHTHBIX JIEKTPOHA;
T') pacrosioxeH B TiiaBHoU noarpyme [11 rpymmsr.

TECT 4

1. VYkaxure QopMyay BBICIIETO OKCHIA 3JEMEHTa C COKPAICHHOW 3JICKTPOHHOM
KoH(Hrypamyeii atoma ...3d°4s?:

B) 220s;

0) 9207,

B) D0s3;

r) 50;.

2.V sneMeHTOB V IpyNIibl IIaBHOW MOATPYIIIBEI C POCTOM 3aps/a sapa aToMa
HEMETaJNINYEeCKUEe CBOMCTBA:

a) yObIBaIOT;

0) yCUITUBAIOTCS;

B) IIPAKTUYECKU HE U3MEHSIOTCS;

I') CHayaya yObIBAIOT, 3aTeM YCHIIMBAIOTCS.

3. B kakoMm psifly 271€MEHTOB 3JIEKTPOOTPHUIATEILHOCTh PAcTeT CIeBa HAIPaBo:

a) ¢rop, a30T, KUCIOPOJ;

0) kucnopo, a3oT, Grop;

B) @30T, KUCJIOpOJ, (Top;

I') KUCA0poAd, GTOp, a30T.

4. B psany okcunos coctaBa Al1,03 — MgO — K20 ocHoBHBIE cBOMiCTBa:!

a) YMEHbILIAIOTCS;

6) pactyr;

B) HE U3MEHSIOTCS;

I') CHayajua pacTyT, a 3aT€M YMEHbILIAOTCS.

5. B KkakoM paay DIEMEHTOB, CHMBOJIBI KOTOPBIX TpPHUBEIEHBI HIDKE, pacTer
ANIEKTPOOTPHUIIATEIHLHOCT aTOMOB:



a) P, Cl, Si;

0) Si, Cl, P;

B) Si, P, Cl;

r) Cl, P, Si.

6. YKaxxuTte psiji 3J€MEHTOB, B KOTOPOM OHHU IE€PEUUCIIEHBI B MOPSIKE YMEHbBILIECHUS paanyca
aToma:

a) HaTpHil, KPEeMHUH, aJTIOMUHUM;

0) KpeMHUH, aIIOMUHUMN, HATPHIA;

B) HAaTpUi, AIFOMUHUN, KPEMHMIA;

I') AJIIOMUHUM, HATPUM, KPEMHUIA.

7. B KakOM psily 2JIEMEHTOB, XUMUYECKHE 3HAKH KOTOPBIX MPUBEIEHBI HU)KE, HEMETAJUIMUECKUE

CBOICTBA pacTyT clieBa HAIpaBo:

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

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

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

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

8. Y kaxurte popmyy BBICIIETO THIPOKCHAA SJIEMEHTA C COKPAIIEHHON AIEKTPOHHOU

KoHurypamwuei ...3s23p*:

a) 9(OH)z;

0) H2O4;

B) H2D0s;

r) 9(OH)a.

9. Beibepute hopmyny HauMEeHEe TEPMUUYECKH YCTOWYHUBOTO BOJOPOJHOTO COCTUHEHUS:

a) CHgy;

0) SnHg;

B) GeHys;

r) SiHa.

10. Ykaxkute GopMyJibl BOAOPOIHBIX COSTUHEHUN JJIEMEHTOB, BOJIHBIE PACTBOPBI KOTOPBIX

MIPOSIBJIAIOT OCHOBHBIE CBOMCTBA:!

a) HF;
6) NHs;
B) NaOH;
r) CHa.
BapuanTsl TecTOB 1O pasjaeiy
Tepmoxumusn. Inemenmopl XuMuuecKkou mepmoOuHaAMuUKu
TECT 1

1. Dueprueil Ha3bIBaeTCA:

a) huznyeckas BeIMUMHA, XapaKTepHU3YIoLlasi HallPaBJICHUE TEIUIO0OMEHA MKy CUCTEMAMU;

0) PK30TEepMHUYECKHI XMMUYECKH ITpo1iece;

B) (hu3nyeckas BETUYMHA, SBJIAIOLIAsICS MEPOH B3aMMOJIEHCTBHS M JIBUKECHUS MaTepUaTbHBIX
CHCTEM;

I') TEPMOJIMHAMUYECKOE COCTOSIHUE CUCTEMBI.

2. TennoBoil 3PeKT XUMUUECKOH peaklnu 3aBUCUT OT TEMIIEPATYPbI, JaBJICHHS U arperaTHoro
cocTosiHUA BemiecTBa. [loaToMy mpu comocTaBieHHM TEIUIOBBIX 3(dexkToB Mexay coboii
MIPUHATHI OTIPE/ICTICHHBIE CTaHJapTHBIE YCIOBUS. 3a CTaHIapTHBIE MPUHUMAIOT 3HAYCHUS:

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

0) nasnenue 101 325 I1a u remneparypa 273 K (0°C);

B) nasinenue 100 ITa u temneparypa 100 K;

r) nasnenue 1 6ap (100 xIla) u remneparypa 298 K (25°C).



3. 'a3oBBIe BBIOPOCHI TEIUIOBBIX CTAHIMKA W JIBUTATENell BHYTPEHHETO CrOpaHHs COJEpiKatr
OKCHJIBI a30Ta. B Hanbomee mpocToM BHJIE OJJHA U3 3TUX PEAKIUI MOXKET OBITh MPECTaBIICHA
ypaBHEHUEM

N2(T) + O2(r) — 2NO(1).
Onpenenute Termnosoit a¢dext (AH®) nannol peakiuu B CTaHAAPTHBIX ycIoBUAX (mpu 298
K u mocrosHHOM pgaBiieHuun 1 atM) W yKakWTe, Kakas OHAa — OJHIOTCPMHUYECKAs WU
IK30TEPMHUYICCKAS:

a) -90,4 xJx; sKx30TEepMUUECKAs;

6) +90,4 xJIx; sHIOTEpMHUUECKAs;

B) -56,9 xJIk; sHIOTEpMHUYECKAs;

r) +56,9 xJIk; sHIOTEpMHUYECKasl.

4. Brraucnute uzob6apHO-m30TepMudecknii motenmman (AG%gs) peakuum

COx(r) + 4H2(r) — CHa(r) + 2H20(T)
Y TIOKQ)KUTE BO3MOKHOCTh €€ CaMOIIPOHM3BOJILHOTO IMPOTEKAHMS ITPU CTAHJAPTHBIX YCIOBHIX
(mpum 298 K u nocTossHHOM naBieHuH 1 aTm):

a) +114,0 x/Ix; peakuusi BO3MOKHa;

0) -114,0 x/Ix; peakiisi BO3MOKHA;

B) +114,0 x/Ix; peakiiusi HEBO3MOXKHa;

r) -902,8 x/Ix; peakiusi BO3MOKHA.

5. TMonb3ysack CIPaBOYHBIMH JAHHBIMHE, paccunTaiite AG%r M ycTaHOBHTE, BO3MOKHO M HPH
temriepatype 2500 K BoccTaHOBIEHHE TMOKCHIA TUTAHA IO CBOOOJHOTO METAJIIA TI0 CXEME

TiO2(x) + 2C(rpadur) — Ti(x) + 2CO(T).
3aBucumocthio AH® n S° ot TemmepaTypsl MoxkHO TIpeHeOpeus. Takke HeOOXOIUIMO YIECTb,
uro B Tabiumax 3uaueHus AH%gg MpUBEACHBI B KJ>K/MOJIb, & AS%qs — B Jlx/mMomb-K:

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

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

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

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

TECT 2
1. XuMuueckass peakius COIPOBOXKIACTCS BBIJACICHUEM WM TIOTJIONIEHUEM DSHEPIuH,

MTOCKOJIbKY:

a) ee MPOTEKAHHUE 3aKII0YACTCS B pa3phIBE OJHUX U 00pa30BaHHUHM JIPYTUX XUMUUYECKUX CBS3EH;

0) ee mpoTeKaHue TPeOyEeT CTOJKHOBEHHS Pearupyromnx YacTHII;

B) JUIS €€ MPOTEKaHUsI HEOOXO0IMMa SHEPIHsl, paBHAS SHEPTUU aKTHBALINH;

T') PU €€ MPOTCKaHUU HE 3aTParuBaroOTCs s/ipa aTOMOB.

2. CtanaapTHbIE SHTAIBITMN 00pa30BaHUS MMPOCTHIX BEIICCTB PABHBI:

a) 1 xkJIx;

0) 298 JIx;

B) 0;

r) 273 xJIx.

3. IIpu BoccranoBnenuu okcuaa meau (I1) yriem mpoTtekaeT peakuus
CuO(t) +C(1) — Cu(t) +CO (7).

Onpenenute ee TernoBoit sddekr (AH%gg) B crammapthbix ycnosusx (mpu 298 K u
MTOCTOSIHHOM JIaBJICHUHU | aT™M) U YKa)KUTE, KaKoBa IaHHasl peaklus — YHAOTEPMHUUECKas N
IK30TEePMHUYUECKAs:

a) -272,5 x/Ix; sx30TepmMuyecKas;

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

B) +272,5 x/Ix; sHIO0TEpMUYECKas;

r) +51,5 xJIx; sHIOTEpMUYECKAsI.

4. Beuncnute wu3obapHo-u3oTepMuueckuit motenmuan (AG%os) peakiuu KaTaaIMTHYECKOTO

OKHUCJICHHUS aMMUaKa, UAyIIeH 1o cxeme



4NH3(1) + 502(r) — 6H20(1T) + 4NO(T),
U NIOKa)KUTE BO3MO>KHOCTb €€ CAMOIIPOU3BOJIBHOTO IIPOTEKAHUS PU CTAHJIAPTHBIX YCIOBUAX
(npu 298 K 1 nocTossHHOM J1aBieHuM 1 aTm):
a) -1092,0 x/I>x; peakiusi BO3MOXKHa;
0) -958,4 xJIx; peakiusi BO3MOXHa,;
B) +958,4 x/Ix; peakiys HEBO3MOXKHA,
r) -125,4 xJI>x; peakusi HEBO3MOKHA.
5. B kakymo cropony OyJeT npoTekaTh Ipolecc
2NO2(1) <> 2NO(T) + O2(T)
npu T = 500 K u craniapTHBIX COCTOAHUAX BCeX BewecTB? OTBET NOATBEPIUTE PACUETAMH.
3asucumoctsio AH® u S° oT TemmepaTypsl MoskHO IpeHe6peun. Takke HEOOXOAMMO YUECTh,
yTO0 B Tabmmnax 3naueHns AH %qg ipuBenensl B kJIk/Momb, @ AS%gs — B JIk/MoIb-K:
a) AG%q0 =-49,6K/1k; BIIpaBo;
6) AG%00 =+40,6 kJIk; BIeBO;
B) AG%%00 = +174,6K/Ik; B11€BO;
1)AG%00 = +2 5,6 xJIX; BIIEBO.

TECT 3

1. Chopmynupyiite I 3akoH (epBoe Ha4Yan0) TEPMOIUHAMUKH:

a) CKOPOCTh XUMHUYECKOHN PEaKIIUHU OMPEeISICTCS YJHEPTHUel aKTUBAIUY JTAHHOW PEaKInu;

0) ¢dusmyeckue BETUYHMHBI, OJHO3HAYHO OMPENCTSIONINE COCTOSHHE CHUCTEMBI, SBIISTIOTCS

(YHKIMSIMU COCTOSTHUSI CHCTEMBI,

B) CyMMa W3MCHEHHUS BHYTPEHHEW SHEPTHH M COBEPIICHHOW CHUCTEMOH (WJIM HaJ CHUCTEMOW)

paboTHI paBHA COOOIIECHHOM (MU BBIICICHHON €10) TeIJIOTE;

') IPU OJIMHAKOBBIX YCJIOBHSIX B PaBHBIX 00beMax pa3IUMYHbIX Ta30B COJEPKUTCA OJUHAKOBOE

YHCIIO MOJIEKYJI.

2. CrexuomMerpuueckue Kod3(pPUIMEHTHI B TEPMOXUMHUYECKMX U TEPMOJAMHAMUYECKUX
YPaBHEHUSX YKa3bIBAIOT:

a) Ha COOTHOIIEHUS MEX Ty KOJIMUYECTBAMU BEIIECTB;

0) peasibHbIe KOJMYECTBA PEarupyrolInX U 00pa3yoIIUXCsl BEIIECTB;

B) Macchl BEIIECTB;

') CKOPOCTh PAcX0J0BaHUs U 00pa30BaHUS BEIIECTB.

3. TepMuTHass cMechb COCTOWT W3 MoOpomika amroMuHus U okcuaa skenesa(lll). Ompenenure
ternoBoit 3ddekrT ((AH08) B cTanmapTHBIX ycnoBusx (mpu 298 K 1 moctostHHOM napienun 1
aTM) XUMHYECKOU PeaKIHu

Fe:03(K) + 2A1(k) — A1203(k) + 2Fe(k)
U YKaKUTe, SBISETCS JaHHAs peaklus SHAOTEPMHUYECKON UITH SK30TEPMUYECKOM:

a) +853,8 kJIx; sHIOTEpMHYECKAS;

0) -853,8 kJIx; SK30TEepMHUYECKas;

B) -853,8 kJx; sHH0TEpMHUUECKAS;

r) +853,8 kJIk; aKx30TepMuYecKasl.

4. Buruucnute u306apHO-u30TepMuueckuii notenmuan (AG%ses) peakuuu, mpoTekaromiei mo

cxeme
4HCI(r) + O2(r) — 2H20(r) + 2Clx(T),
Y MIOKAYKUTE BOBMOKHOCTh €€ CaMOTIPOU3BOIHHOTO MMPOTEKAHMSI ITPU CTAHIAPTHBIX YCIOBHSIX:

a) +76,1 x/Ix; peakius BO3MOXKHa;

0) -76,1 k/Ix; peakius BOZMOXKHA;

B) -133,3 kJx; peakuust HEBO3MOKHa;

r) -838,3 kJIX; peakiusi BO3MOXKHA.

5. Berunciute AG%og st peakuuu

CaCOs(k) — CaO(k) + CO2(T),



npu T = 1500 K. B xakyro cropony 6yaer npotekats nporecc? 3asucumoctsio AH? u S° ot
TEMIIepaTypbl MOKHO MpeHeOpedb. Taxke He00X0AUMO y4ecTh, YTO B TaOIMIaX 3HAUYCHUS
AH%gg ipuBenens! B kJIxk/Momb, @ S%9s — B Jlk/Moms K:

a) -69,0 k/[x; BpaBo;

0) -167,0 x/I>x; BrpaBo;

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

r) +167,0 x/1x; BieBo.

TECT 4

TernoBoit 3¢ (heKT XUMUIECKOH peaKkIuu — 3TO:

a) KOJMYECTBO BBIJCIUBIICHCS WM TOTJIONICHHON TEIJIOTHI B PE3yJIbTaTe B3aWMOICHCTBHS

MEXTy COOOU CTPOTO OTpEICIICHHBIX KOJIMISCTB BEIIECTBA;

0) U3MCHECHNE BHYTPCHHEH SHEPTUU B PE3YJIbTaTe XUMHYCCKON PEAKIIHH;

B) U3MCHEHHUE SHTAJBITNH B PE3YJIbTaTe XUMUICCKOU pEaKIuu;

') paboTa, BBITIOJIHEHHAS B PE3yJIbTaTe XUMHUYECKOHN pEaKInu.

W3 3akona I'ecca cnenyer, 4To TemioBoil 3h(HeKT XMMHUUECKON peaKkIK paBeH:

a) CyMMe€ TeTUIOT 00pa30BaHUs UCXOIHBIX BEIIECTB;

0) cymMMe TerioT oOpa3oBaHMsI MPOIYKTOB peaKLUu;

B) CyMMe€ TEIJIOT 00pa30BaHUs MPOTYKTOB PEAKIIMU 32 BBIYETOM CYMMBI TEIUIOT 00Opa3oBaHUs

WCXOJTHBIX BEIIECTB;

T') CyMMe TEIUIOT 0Opa30oBaHUs MPOAYKTOB PEAKIIUHU 32 BBIYETOM CYyMMBI TEILJIOT 00pa3oBaHUS

HCXOJIHBIX BEIIECTB (C YUETOM CTEXHOMETPHUCCKUX KOI(D(DHUIIHEHTOB B YPaBHCHUH PEAKIINN ).

[Ipn cropanum aneTusieHa pa3BUBAETCSI OYEHb BBICOKAs TeMIepaTypa, 4To OOYCIOBIEHO

BBICOKOM TEIJIOTOM CropaHus aneTwieHa. Ha 3TOM OCHOBaHa KHCJIOPOJHO-aleTHIICHOBAs

CcBapKa UepHBIX MeTaiuioB. Onpenenure TermnoBoit a3ddext (AH%9s) B cTaHIAPTHBIX YCITOBHAX

(mpm 298 K 1 mocTosiHHOM JaBieHUM | aT™M) XUMHUYECKOW peaKInu

C2Ha(1) + 2,502(r) — 2CO2(T) + H20O(K):

a) -728,0 xJIx;

0) +1299,6 x/Ix;

B) -1299,6 x/Ix;

r) -846,0 k.

4. Brpraucnure n3006apHO-n30TepMudeckuii moteHnuan (AG%os) peakiuy 06Knra H3BeCTHAKA

CaCO3z(x) — CaO(x) + COq(T)
U TOKaKUTE BO3MOXXHOCTH €€ CaMOIIPOU3BOJBHOTO MPOTEKAaHUS MPU CTaHIAAPTHBIX
ycnoBusix (mpu 298 K u nocTostHHOM AaBlieHuu 1 atm):

a) -129,1 x/Ix; peakius BO3MOXHA;

0) +129,1 kJx; peakuusi HCBO3MOXKHa;

B) +2126,3 x]JIk; peakiusi HEeBO3MOXHA;

r) -917,9 x]JI)k; peakiusi BO3MOXKHA.

5. Hns peakuuu aumepusanuu auokcuaa azota 2NO2 <> N2O4 onpenenure TeMieparypy, npu
KOTOpOil mpsiMast 1 oOpaTHas peakluyd PaBHOBEPOSATHEI, T. €. AG® = 0, u cenaiite BHIBOJ O
HaIpaBJIEHUH PeaKIUy HUKe IToi TemmepaTyphl. 3aBucumoctbio AH? u S° ot TemmepaTyphl
MOXKHO mpeHeOpeub. Takke HEOOXOAMMO ydecTh, uTo B Tabnumax 3HadeHus AH%qg
npusenens! B kJ[x/Moib, a S — B [ix/Monb K:

a) -353 K; BieBo;

0) +353 K; BneBo;

B) -353 K; BpaBo;

r) +353 K; Bnpaso.

TECT 5
1. B sHnoTepMuUecKoi peakuuu:
a) SHTAJIBIHSI PEAKIIMOHHOM cucTeMbl noBbinaercs (AH > 0);



0) TermoBoi 3 deKT XuMHUecKoi peakiuu nojoxureneH (Q > 0);

B) DHTAJIBITUS PEAKIMOHHOU crcTeMbl ymeHbinaetrcs (AH < 0);

T') pE3KO 3aMeJIIETCsl CKOPOCTh PEaKIIUU.

2. U3 3akona ['ecca ciemyer, 4To TemoBoM A3((HEKT XUMHIECKON PEaKIIN PaBeH:

a) CyMMeE TeIUIOT CTOPAHMSI HCXOTHBIX BEIIECTB;

0) cyMMe TEIUIOT CrOpaHus MPOAYKTOB PEaKIUH;

B) CyMME TEIUIOT CTOpaHMs HCXOIHBIX BEIISCTB 32 BBIYCTOM CYMMBI TEIUIOT CTOpPaHUS
MPOJIYKTOB pEaKIUu (C YY4EeTOM CTEXHOMETPHUYECKUX KOI(D(DUIIMEHTOB B ypaBHCHHH
peaxkuun);

I') CyMME€ TEIUIOT CTOPaHUs HCXOJHBIX BEHICCTB 32 BBIYETOM CYMMBI TEIUIOT CrOpaHUs
MIPOJIyKTOB PEAKITUH.

3. Onpenenute Temosoit >ddexr (AH%¢s) B crammapraex ycmoBuax (mpu 298 K u
MTOCTOSIHHOM JIaBJICHUH | aT™M) XUMHUYECKOH peakliy CrOpaHUs ITEHTaHa

CsHi2(x) + 802(r) — 5CO2(r) + 6H20(k)
Y YKQKHWTE, SIBISCTCS JaHHAS PEeaKIys dHAOTSPMHUICCKON HITH 3K30TEPMUICCKOM:

a) +426,0 xJIx; sHIoTepMHUYECKasi;

0) -3509 x/Ix; sk30TepMUUecKas;

B) -3855,6 x/Ix; sx30TepMUUecKas;

r) +3509,0 x/[x; sHIOTepMHUYECKasl.

4. Brraucnute n3obapHO-m30TepMudecknii motennuan (AG%gs) 11 peakium

3Fe203(k) + Ha(r) — 2Fes0a4(r) + H20(r)
U TIOKOKHUTE BO3MOXHOCTH €€ CaMOIPOHM3BOJILHOTO MPOTEKAHUS TPH CTAHJIAPTHBIX
yenoBusx (ipu 298 K u mocrossHHOM faBieHuu 1 atm):

a) +36,3 x/[x/MoJ1b; peakius BO3MOXKHA;

0) -36,3 x/[»/M01b; peakius BO3MOXKHA;

B) 0; peakiys HEBO3MOXKHA,

r) +36,3 xJ[)k/MOJIb; peakiusi HEBO3MOXKHa.

5. Berunciure AGr 171 peakiuy TopeHns KalbIns B aTMochepe YriIeKHCIoro ra3a

2Ca(k) + CO2(1) -> 2CaO(k) + C(radur),
npu T = 1000 K. B xakyro cropony Oyner nportekars npoiecc? 3aBucumoctbio AH® u S°
OT TeMIIepaTypbl MOXHO mpeHeOpeuyb. Takke HEOOXOAMMO y4ecTb, YTO B TabIuIax
snauenns AH%gs npuBenens B kJ[x/Moib, a S — B JIx/Monb K:

a) -1089,3 kJIx; BpaBo;

0) +665,7 kJI)x; BIeBO;

B) -665,7 xJI)x; BipaBo;

r) -962,6 xJI)X; BICBO.

BapI/IaHTBI TECTOB 110 pa3jiejy Inemenmeul xumuueckoii Kunemuxku. Kunemuxa
2EMEPOCEHHbLX npoueccoes. Kamanusz

TECT 1
1. B Kakux eIMHHUIIaX MOXKET BBIPAXKATHCSI CKOPOCTh XUMUUECKOM peaKinu:
a) mosp-t-c?;

0) 1-MOJB
B) C-MOJIb’

r) Monb-T - mun?,
2. 3a Bpems, paBHoe 20 c, KOHIIEHTpaus BemecTsa A u3meHunach ot 1,20 moas/n go 1,05
MOJIB/J1. YKaXXKUTE cpe/iHee 3HAaUCHHE CKOPOCTH PEaKIMH 10 BELIECTBY A

a) 0,0075 momp-mt-c?;

6) 0,0050 Momp-mt-ct;

B) 0,4500 Momb-1 L - MuH

r) 12,5 10®° mons-1t-mun .

1
1
1

1.



3. Kakue (akTopsl BIUSAIOT HA CKOPOCTh XUMUYECKOW PEaKIMU B PacTBOPE:

a) IpUpoJa pearupyrolux BEIIECTB;

0) KOHILIEHTpAIUS pearupyronux BEIIeCTB;

B) TEMIIEpaATypa;

r') 00BbeM PEaKIIMOHHOTO COCYAA.

4. YKaXuTe KUCIOTY, B KOTOPOH IMHK OyAET pacTBOPSATHCS Hamboyiee MEIICHHO (MaccoBas

JI0JISI BCEX KHUCIIOT B pacTBope paBHa 20%):

a) comsinas HCI;

0) cepras H2SOq;

B) nonoBoiopoaHas Hl,

r) ykcycHas CH3COOH.

5. Hdnsa peakunn Az(r) + Ba(r) <> AB(T) ykakuTe KMHETHUYECKOE YpaBHEHHE AJIS MPSIMOIO

niporiecca (C — CUMBOJI MOJISIPHOM KOHIIEHTPAIIUU BEIIECTBA):

a)v=k-C?*A);

6) v=x - CAA) - C¥(B);

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

r) v =Kk- C%Ay) - C(By).

6. Bo ckompko pa3  yBenMYHTCS ~ CKOpocTh  peaknumu  Ax(r) + Bo(r) —

— 2AB(k) npu yBeTMUEeHNN KOHILIEHTpalluy BemiecTBa A B 3 pasa:

a) 3;

0)6;

B) 8;

r) 9.

7. Kak dopmynupyercs npasuio Baat-I'odda:

a) Tpu NoBbIeHUH Temmneparypbl Ha 10°C CKOpOCTh XUMHUYECKON PEaKINK YBEIIMYHUBACTCS B
2-4 pa3za;

0) ans OONBIIMHCTBA XMMHYECKHUX PEAKIUi CKOPOCTh PEaKIHMH YBEITUYHUBAECTCA C POCTOM
TEeMIIEPaTyphl;

B) CKOPOCTb pEaKUUU MPONOPIHOHATbHA TPOU3BEACHNUI0 KOHUEHTPALUNA pPearupyrommnx
BEIECTB, BO3BEJICHHBIX B CTENEHU, pPAaBHbIE CTEXHOMETPUUYECKUM KO3 dULHeHTaM
peakuuu;

T') IIpU MOHWXEHUU Temneparypbl Ha 10°C cKOpOCTh XMMUYECKOW PEaKIMK yBEIMUYHNBACTCS B
2-4 pa3za.

8. Kak m3MeHHuTCs CKOpOCTh HEKOTOPOHM peakiuu MpU MOBBIIICHUH TemmepaTypsl oT 50 10
80°C (y = 2):

a) Bo3pacTeT B 6 pas;

0) HE U3MEHUTCS,

B) BO3pacTeT B 8§ pas;

') YMEHbBILUTCSA B 8§ pas.

9. Kak moBnusieT Ha COCTOSIHUE PABHOBECHUS PEAKIINH

SO2(1) + 1/202(1) <> SO3(1) + 99 x/Ix
MIOHWKEHNE TeMIIEPATYPBbI:
a) paBHOBECHE HE CMECTHUTCS;
0) paBHOBECHE CMECTHUTCS BIIPABO;
B) pPaBHOBECHE CMECTHUTCS BJIEBO;
I') CKOPOCTh OOpaTHON peaKIUU YMEHBIIUTCS, a IPIMOl — HeT.
10. B xakom HampaBJIeHUU CMECTUTCS paBHOBECHE Ipoliecca
SN2(r) + 1,5H2(r) <> NHa3(r) + 45 xJIx
IIPU BHECEHUHU B CHCTEMY KaTajau3aTopa:
a) HE CMECTHUTCS;
0) BIpaBo;
B) BJIEBO;



T) JUTsl CMEIICHUS PABHOBECHS HEOOXOUM CTPOTO ONPEACTICHHBIN KaTaau3aTop.

TECT 2

CKOpPOCTh XMMUYECKON PEaKIK — 3TO:

a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOIYeTCsl OJJTHO U3 MCXOTHBIX BEIIECTB;

0) BpeMmsi, 32 KOTOPOE 3aKaHYMBACTCS PEAKIIHS;

B) M3MEHEHHE KOJHMYECTBA BEIIECTBA OJHOTO M3 PEAreHTOB (MJIM MPOIYKTOB PEAKIMH) 3a
€IMHUILY BPEMEHH B €IMHHILIC 00beMa;

I') KOJIMYECTBO BEUIECTBA MIPOJIYKTOB PEAKIUU K MOMEHTY OKOHUYAHHSI PEAKIIHH.

2. 3a Bpems, paBHoe 10 c, KOHIIEHTpanus BemecTBa A u3MeHmwIach ot 3,10 momns/n 1o 3,05
MOJIB/N. YKaXKUTE CpeiHee 3HAUCHHE CKOPOCTH PEaKINH 10 BEIIECTBY A

a) 0,003 monp-mt-c?;

6) 0,005 momp-1tc;

B) 0,300 Momb-1 - MuUH"

r) 8,33-10° monb-1t-mun?,

JUi1st KaKko#l peakIiy 3aBUCUMOCTH CKOPOCTH OT KOHIIEHTPAITUH OTIMCHIBAECTCSl YPABHEHUEM

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

(C — cuMBOJI MOJISIPHOM KOHIICHTPAIIUH BEIIECTBA):

a) Ba(t) + Aa(t) — 2AB(1);

0) B2(x) + Az(r) — 2B2A(T);

B) B(x) + A2(r) — BAx(T);

r) 2B(r) + A2(r) — 2BA2(1).

Kak u3MeHuTCs CKOpoCTh peakiuu

1.
’

A(k) + B(r) — AB(x)
MIPU YMEHBIIIEHUH KOHILIEHTPAllMU UCXOAHBIX BEUIECTB B 4 pasa:
a) He U3MCHHUTCS,
0) Bo3pacrer B 4 pasa;
B) YMEHBIIUTCSA B 16 pas;
') yMEeHbIIUTCA B 4 pa3a.
Bo ckonbko pa3 Ha/l0 yBEIMUUTH BHEIIHEE JaBJICHUE B CUCTEME, YTOOBI CKOPOCTh peaKLuu
A(T) + 2B(r) — D(1)
yBenuuuiach B 125 pas:
a) 5;
0) 25;
B) 125;
r) 100.
6. Kakoe ypaBHEeHHE OMHCBHIBACT 3aBUCHMOCTh CKOPOCTH peakiiuu o oT temmeparypbl T (y —
TEeMIEPaTypHbIN KO3(PPHUIHEHT CKOPOCTH PEaKInn):
a) v(T2) = v(T1)-y;
0) V(T2) = V(T1)y(T2 — Ta);
B) U(T2) = v(T1)- y(T2— T1)/10;
r) v(T2) = v(Ty)- (T2 - TV,
7. Kak u3MeHHUTCS CKOPOCTh HEKOTOPOHW peakIuy MpU TOBBIIMIEHUU TeMiepatypbl oT 50 1o
100°C (y = 2):
a) Bo3pacreT B 32 pasa;
6) Bo3pactet B 10 pa3;
B) BO3pACTET B & pas;
I') YMEHBIIUTCA B 8 pas.
8. XuMuyeckoe paBHOBECHE HA3BIBAIOT JMHAMUYECKUM, TIOTOMY YTO:
a) JIBa MIPOTUBOTIOJIOXKHBIX MPOIlecca OKA3hIBAIOTCS COATaHCHPOBAHHBIMY,
0) B pe3ynbpTare coBepiuaeTcs padoTa;
B) B pe3y/IbTaTe BBIACISETCS WU MOTJIONIACTCS SHEPTHS;



I') B2 IPOTUBOIIOJIOKHBIX IIPOLIECCA IPOTEKAIOT C OJUHAKOBBIMU CKOPOCTSIMH.
9. IIpOoMBIIICHHBIN CHHTE3 aMMHAaKa 10 PeaKIiu
N2(r) + 3H2(r) <> 2NH3(r) + Q, (AH < 0)
MIPOBOJIAT TPH MOBBIIICHHOM TEMIIepaType, YTOObI:
a) CMECTUTb PaBHOBECHUE MPOLIEcca BIIPABO;
0) yBEJIIMYUTH CKOPOCTh PEAKIUU;
B) CMECTUTh PaBHOBECHE IIPOLIECCA BIIEBO;
I') HE UCIOJIB30BaTh KaTaJIN3aTop.
10. M3MmeHeHue naBiieHHUs HE CMEIIAET PAaBHOBECHE IPOIIECCOB:
a) Hao(r) + S(k) <> H2S(1);
6) N2(t) + O2(T) <> 2NO(1);
B) Ha(r) + l2(x) <> 2HI (1);
r) Ha(1) + Clo(r) <> 2HCI(1).

TECT 3

1. Ot kakux (hakTOpOB HE 3aBUCUT CKOPOCTh XUMUYECKOM peakiuu B pacTBOPE:

a) OT IPHUPOJIBI PEATUPYIOIINX BEIIECTB;

0) OT KOHIIEHTPAIIUU PEarupyoIINX BEIIECTB;

B) OT TEMIIEPATYPHI;

T') OT 00beMa PEaKIMOHHOTO COCY/Ia.

2. Nmeetcs 1Ba cocyia 0IMHAKOBOTO 00beMa. B mepBoM cocyrie komndecTBo BemectBa A 3a 10
C U3MEHWJIOCH C 5 110 2 MoJib, a BO BTOopoM 3a 20 ¢ — ¢ 10 o 5 moise. Kakoe yrBepxkaeHue
CIPaBeINBO:

a) CKOPOCTb PEAKIIMHI BO BTOPOM COCY/IE BBIIIE, YEM B IIEPBOM;

0) CKOPOCTh peakIuii B 000X COCyaax OJMHAKOBA;

B) CKOPOCTh PEAKITUHU B TIEPBOM COCYE OOJIbIIIE;

') CKOPOCTb PEaKIIMH B IEPBOM COCYZE B 2 pa3a HIXKE, YeEM BO BTOPOM.

3. YKaxuTe KUCIOTY, B KOTOPO# IMHK OYJET pacTBOPATHCS HanboJiee ObICTPO (MaccoBast I0JIst
BCEX KHUCIIOT B pacTBope paBHa 20%):

a) comsinas HCI;

0) oproochopuas HzPOy;

B) noaoBoiopoaHas HI,

r) ykcycHas CH3COOH.

4. Bo CKOJIBKO pa3 Ha/I0 YBEIMYUTH JaBJICHUE, YTOObI CKOPOCTh PEaKIuu

2AB(r) + B2(1) -> 2AB2(1)
Bo3pocia B 1000 pa3s:
a)5;
0) 10;
B) 100;
r) 1000.
5. XuMHuecKas peakius MpoTeKaeT Mo ypaBHEHUIO
2AB(r) + 2D(r) — 2ABD(r).
[Ipu yBennueHnn KOHIEHTpanuu BemecTBa AB B 2 pa3a ckopocTb peakiiu:
a) HE U3MEHUTCS;
0) Bo3pacTeT B 2 pasa;
B) BO3pacTeT B 4 pasa;
') BO3pacTeT B 8 pas.

6. Ykaxute npasuio Baut-I'odpda o TemnepaTypHOil 3aBUCHMOCTH CKOPOCTH PEAKIIUU:

a) vy = Ul’YAt/lO;

6) k = Ae—Ea/RT;
B) v = kC3C";



r) v = +Ac/At
7. Kak u3MeHHUTCs CKOPOCTh HEKOTOPOU peaKLMK IIPY MOBBIILIEHNUN TeMIiepaTypsbl oT 25 10 55°C
(y=2):
a) BO3pacTeT B 6 pas;
0) HE U3MEHUTCS,
B) BO3pacTeT B 8 pas;
I') YMEHbIIUTCSA B 8 pas.
8. CocrosiHMEe XUMHUYECKOTO PAaBHOBECHS KOJMUECTBEHHO XapaKTEPU3YIOT:
a) UCXOJHBIMU KOHIIEHTPALUSIMU PEAreHTOB;
0) koHcTaHTOM boJsibliMaHa;
B) KOHCTaHTOM pa3HOBECHUS;
I') SHEpruei aKTUBaIUH.
9. B xakoMm HampaBJICHHH CMECTUTCS PaBHOBECHE
2HBr(r) <> Ho(1) + Br2(x) — Q, (AH > 0)
MIpH YBEJIMYEHUU KOHIIEHTPAI[MU BOJIOPO/Ia:
a) BIPaBo;
0) HE CMECTHTCS;
B) BJIEBO;
I') CMECTHUTCS BJIEBO IIPY OJTHOBPEMEHHOM YMEHBIIIEHUH KOHIEHTpaluu Opoma.
10. VkaxuTe, Ui KaKUX IPOILECCOB YMEHBIIEHHWE O0beMa CHCTEMBI CMECTHT PaBHOBECHE
BIIPaBoO:
a) 2NHs(r) <> Nao(1) + 3Ha(T) — Q;
0) CaO(x) + CO2(r) <> CaCOs(k);
B) CO(r) + Cla(r) <> COCly(r);
r) Ha(r) + Cla(r) <> 2HCI(1).

TECT 4
1. 3aBUCHMOCTH CKOPOCTH PEaKIIUU OO0IIero Tuna
aA+bB — dD +¢eE
OT KOHIICHTPAIIUH OTIMCHIBACTCSI OCHOBHBIM ITOCTYJIATOM XUMHYECKOW KMHETHKH — 3aKOHOM
neiictByromux Macc. Ero o0miee MaTeMarnieckoe BEIpaKeHHE:
a)yv=k-C(A) - C(B),
6) v=k-CXD) - CY(E);
B)L =k - C¥(A) - C°(B);
k-[DI[E]
D) V= s
2. JIns xako# peakiuu 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTPAIIMH OTIMCHIBACTCSl YPABHEHUEM L
= kC(A2):
a) Bo(r)+Az(r) — 2AB(r);
0) 2B2(1) + A2(r) — 2B2A(1);
B) B(k) + Az(r) — BA(r);
r) 2BA(T) + A2(T) — 2BA2(T).
3. Jlns Kakoi peakiuu Mpu U3MEHEHUU KOJMYEeCTBA BellecTBa A CKOPOCTh HE U3MEHUTCS:
a) A(r) + B(r) —
0) 2A(r) + Ba(x) —;
B) 2A(x) + 2B(T) —;
r) 3A(r) + Ba(r) —.
4. Jlns Kako¥ peakiuy yBEIMUYEHUE KOHIICHTPAIMH BellecTBa A B 2 pa3a yBEJIMYUT CKOPOCTH
peakiuu B 4 pasa:
a) Az(r) + Ba(r) — 2AB(r);



6) Aa(r) + B(x) — BA(x);
B) 2A2(r) — B(r);
r) 2A2(x) — B(1) + C(1).
5. Kakue BemiecTBa Ha3bIBaIOT KaTAIN3aTOPAMH:
a) 00pa3yroIre BEICOKOMOJICKYISPHBIE COSAMHEHHS,
0) M3MEHSIOMME CKOPOCTh XUMHUYECKOW PEaKIHu, HO OCTAIOIIMECs HEM3MEHHBIMHU IIOCIIe
OKOHYAHUS PEaKIuy;
B) 2((peKTUBHO MOTIOMIAIONINE PATUOAKTUBHOE N3ITYICHHUE;
I') yBEJIMYMBAIOLIUE (HO HE YMEHBIIAIOUINE) CKOPOCTh XUMHUUYECKOH peaKlnu.
6. CKOpOCTh KaKHX PEaKIHii yBEITHUMUBACTCS C POCTOM TEMIIEPATYpHhI:
a) JIFOOBIX;
0) MPOTEKAIOIINX C BBIACICHUEM SHEPTHH;
B) IIPOTEKAIOIINX C MOTJIOMEHUEM YHEPTHH;
T') TOJIBKO 3aKaHYMBAIOIIUXCS YCTAHOBJICHHEM XUMHYECKOTO PAaBHOBECHSL.
7. Kak u3MEHHUTCS CKOPOCTh HEKOTOPOM peaklMu Mpu MOHMWKEeHUU Temneparypsl Ha 50°C (y
4):
a) Bo3pacteT B 20 pas;
0) HE U3MEHUTCS,
B) Bo3pacreT B 1024 pa3a;
r) ymenbiiutcs B 1024 pasa.
8. Kakoe yTBepkIIeHHE CIIPaBEITUBO:
a) B COCTOSTHMM XMMHYECKOTO PaBHOBECHS] KOHIIEHTPAIIMH MCXOIHBIX BEIIECTB M MPOIYKTOB
peaxkiuu co BpeMeHeM He U3MEHSIOTCS,
0) mpu XMMHYECKOM PaBHOBECHHM Macca MCXOJHBIX BEILECTB BCEr/la paBHA Macce MPOIyKTOB
peaxuuu;
B) IIPU XMMHYECKOM PABHOBECUHU HUKAKHWE XUMHUUYECKUE PEAKIIMHU B CUCTEME HE MPOTEKAIOT;
I') B COCTOSIHUM XMMHUYECKOTO PaBHOBECHSI KOHIIEHTPALIMM MCXOJHBIX BEIIECTB U MPOJTYKTOB
peaxiuu Bceraa paBHbl.
9. Kakue (pakTopsl CMECTAT BIPABO PABHOBECHE PEAKIIMU
CO2(1) + H20(x) <> H2CO3(x) + Q, (AH < 0):
a) MOBBIIICHUE IaBIICHUS;
0) yBenuueHue koHreHntparuu COo;
B) MOBBIIICHHE TEMIIEPATYPHI;
T') IOHWKEHUE JaBJICHUS.
10. B xakoM HampaBlIEHUU CMECTUTCSI PABHOBECHE B CHCTEME
Fe(x) + 302(r) <> Fe203(x) — Q, (AH > 0)
P YBEJIMYEHUU JaBIICHUS:
a) B CTOPOHY OOpaTHOU peaKiny;
0) B CTOpOHY MPSMOM peaKInH;
B) HE CMECTHUTCS;
T') Ul CMELICHHUs PaBHOBECHUS HEOO0XOIUM KaTalu3aTop.
I') YMEHBIINUB 00BEM PEAKIIMOHHOM CUCTEMBI.

BapuaHTel TecTOB 110 pa3aeny
Pacmeopyi. Peakyuu ¢ 600nb1X pacmeopax

TECT 1

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

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

0) OTHOIIIEHHE KOJIMYECTBA PACTBOPEHHOTO BelIecTBa (MOJb) K 001ei macce pacTBopa (T);
B) OTHOIIICHHE KOJIMYECTBA PACTBOPEHHOTO BEIIECTBa (MOJIb) K Macce pacTBOpHUTEN (T);

') OTHOIIIEHHE MacChl paCTBOPEHHOI'O BElIeCTBa (T) K Macce pacTBOpUTENs (T).



2. Ilpu HeOOJIBIIOM YBETUYEHUH JIaBJICHUSI PACTBOPUMOCTH I'a30B B BOJIE:

a) BO3pacTaecT;

0) yMEHBIIIAETCS;

B) HE U3MEHSETCS,

I') CHavajia BO3pacTaeT, 3aTeM yMEHbBIIACTCS.

3. Ilpu aucconmanmum Kakoro JIEKTPOJIMTA B BOJIE B KAUECTBE KATHOHOB 00pa3ylOTCs TOJBKO

MOHBI BOJOPOA:

a) ruapokcua Hatpust NaOH;

0) runpoxap6onat kanust KHCOs;

B) kapOoHat kaymst KoCOs;

r) cepaucrtas kuciora H2SOz.

4. Tlpu onunakoBoii koHIeHTparuu 0,01 MOJIB/IT B pacTBOpPE KAaKOTO U3 AIEKTPOTUTOB, OPMYIIBI

KOTOPBIX MTPHUBEICHBI HUXKE, HAaOOJIbIIast KOHIICHTPAIUS THAPOKCH I-HOHOB?

a) KOH;

6) Ba(OH)z;

B) CH3COONz;

r) NasS.

5. B xakoMm psiy cuita KACIoT, (popMysIsl KOTOPBIX IPUBEACHBI HUKE BO3PACTACT:

a) HCI, HF, HI;

0) H3PO4, H2SO4, HNO;

B) HoTe, HoSe, HoS;

r) HNO3, HNO,, HPO:.

6. Kakue ypaBHEHHS SIEKTPOIUTHIECKON ANCCOIMAIIMN 3aIIMCAaHbl HEBEPHO:

a) CH3COOH «> CHs" + COOH;

6) NH4sOH <> NH4" + OH’;

B) KCl <> K* + CI;

r) CaClz <> CaCl* + CI ; CaCl" <> Ca®* + ClI,

7. Kakue mapsl HOHOB, GOPMYIBI KOTOPBIX MPUBEICHBI HIDKE, MOTYT HAXOJIUTHCS B PacTBOpE

COBMECTHO B 3HAUUTENIBHBIX KOJIMYECTBAX:

a) H" u OH;

6) K* u SO4%;

B) Ag" u CI;

r) Ba?* u NOs..

8. KakoBa maccoBas noist (®, %) THAPOKCHAa HaTpUsl B pacTBope cojepikarieM B 50 r Boasl 25

r NaOH:

a) 31,3;

0) 32,3;

B) 33,3;
r) 34,3.
9. Kakas macca BoJbl M pacTBOpa ¢ MaccoBoi goseit xiopuna maraus 20% norpebyercs st
npurotosieHus 300 r pactBopa ¢ MaccoBoii goineit MgClz 4%:
a) 240 r pactBopa u 60 r H20;
6) 60 r pactBopa u 240 r H20;
B) 40 r pactBopa u 260 r H20;
r) 20 r pactBopa u 280 r H20.

10. B HekoTopoM oObeMe cnaboil OJHOOCHOBHOW KMCIOTHI copepxkurcs 2-10° momekysn
kucioTsl, 4-10° nonos Bosoposa u 4-10° HoHOB KHCTOTHOTO OcTaTka. UeMy paBHa CTEHEeHb
JHMCCOLUANINYU KHCIOTHI (o, %)

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



TECT 2

1. MonspHas koHUeHTpauus (MOJIIpHOCTb, M) — 3TO:

a) OTHOIIIEHUE MACChl PACTBOPEHHOTO BEIIECTBa (T) K 00beMy pacTBopa (1);

0) OTHOIIIEHHE MacChl PAaCTBOPEHHOT'O BeIeCTBa (T') K Macce pacTBopureds (T);

B) OTHOIICHHUE KOJIMYECTBA PACTBOPEHHOTO BEIIeCTBa (MOJIb) K 00beMy pacTBopa (J1);

') OTHOIIIEHHE KOJIMUYECTBA paCTBOPEHHOTO BelecTBa (MOJIb) K 00111ei Macce pacTBopa (T).

2. OtMmeThTe GOPMYITBI BEIIECTB, KOTOPHIC B BOJHOM PACTBOPE IUCCOIMUPYIOT CTYMEHYATO:

a) KHS;

0) A1(OH)s;

B) CuSOy;

r) H3POs.

3. Ilpu pacTBOpEHUH TBEP/IBIX BEIIECTB B BOJIC SHEPTHS:

a) BCer/ia MorJIoIaeTCs;

0) Bceria BBIICIISIETCS;

B) MOJKET TIOTJIONIATHCS WIIH BBIJCIATHCS;

T') HE BBIJICIISIETCS U HE TIOTJIOMIACTCA.

4. Vxaxute GOpMYIBI BEIIECTB, KOTOPBIC MPU AUCCOIUAIIMH 00Pa3yIOT XJIOPH I-HOHBI:

a) KCIOs;

0) KClI;

B) KCIO;

r) NH4C1.

5. Mexy kakuMyu HOHaMU, GOpMYibl KOTOPHIX MPHUBEAEHBI HIKE, B BOJHOM PacTBOPE HET

XMUMHYECKOTO B3aMMOJICHCTBUS:

a) Ag* u NOs’;

6) Ca®* u CI;

B) HCO3 u OH;

r) COs*> n H*.

6. Kakue ypaBHeHHs peaKiHii, CXeMbl KOTOPBIX MPUBEACHBI HUXKE, OMUCHIBAIOTCS OJIMHAKOBBIM

COKpAIEHHBIM HOHHBIM YPABHEHHUEM:

a) CuCl; + 2KOH

0) CuClz + HaS

B) CuSO4 + 2NaOH

r) Cu(OH)2 + 2HCI

7. Mexly KakuMU BelleCTBaMH B BOJHOM PacTBOPE HET XUMUYECKOTO B3aUMOICHCTBUSL:

a) xiopun kaaus KCI + autpat natpust NaNO3z —;

6) xmopua memu (1) CuCly + ruapokena kanus KOH —;

B) ruapokcua meau (II) Cu(OH)2 + pasbasiiernas ceprast kucinota HoSO4(p) —;

r) aurpat meau (IT) Cu(NO3), + azornas kucinora HN)3 —.

8. KakoBa maccoBas nons (o, %) ruapokcuaa HaTpusi B pacTBope Maccoit 50 r, copeprkaiiem
ruapokcua Hatpuss NaOH maccoii 25 T

a) 40;

0) 45;

B) 50;

r) 33.

9. B naGopaTopuu UMEIOTCS pacTBOPBI ¢ MaccoBOoi nojei xnopuaa 6apus 10 u 20%. Kakyro
Maccy KaKJOro pacTBopa Haao B3sITh it moixyueHus 300 r pacTBopa ¢ MaccoBOU J0Jei
BaCl: 12%:

a) 150 u 150 r;

0) 240 m 60 T;

B) 60 u 240 1;

r) 100 u 200 r.



10. Yemy paBen pH pactBopa, B 1 11 koToporo conepxwurcst 0,0051 r nonos OH™:
a) 3,52;

6) 10,48;

B) 9,52;

r) 4,48.

TECT 3
1. YkaxuTe NpU3HAKH HCTHHHBIX PACTBOPOB, KOTOPBIE OTIMYAIOT WX OT MEXaHHYECKHX
CMECeH:
a) TIEpEeMEHHBINA COCTAaB;
0) TOMOT€HHOCTb;
B) TIPM CMEIIMBAHUU KOMITOHEHTOB MTPOMCXOIUT BBIICIICHUE HITH TIOTJIONICHUE YHEPTUH;
T') BO3MOXXHOCTh pa3eIeHHus Ha COCTaBHBIC YaCTH.
2. YKaXuTe KOMIOHEHTHI pacTBOPa CEPHOM KHUCIOTHI B BOJIE:
a) katnousl H* u arnonsr SO
0) katronsl H' u anvonsr CI;
B) Karnousl H' v annonsr HSO4';
r) katnons! H' i annonsr PO .
3. PacTBOpHMOCTB BEIIECTB 3aBUCHT:
a) OT UX MPUPO/IBI;
0) IS Ta30B — OT JABJICHUS;
B) IIBETA;
') 00beMa PeaKIMOHHOTO COCYy/a.
4. Tlpu opwnHakoBo¥ koHIeHTpamuu 0,01 MOnB/T B pacTBOpe KaKOro U3 AJIEKTPOJHUTOB,
(bopMyJIBI KOTOPBIX MTPUBEICHBI HIKE, HAUOOJIBbINAS KOHIICHTpaIus Xiopua-uouos CI?
a) KCl,
0) BaCly;
B) AICl3;
r) KCIOa.
5. Kakas mapa noHoB, popMysibl KOTOPBIX IPUBEIEHBI HUXKE, YHACTBYET B 00pa30BaHUU OCaIKa
IIPY CIMBAHUH BOJHBIX pacTBOpoB kapbonata kanus K2COs u xnopua kasibius CaCly:
a) K" uCI;
6) K* u Ca®";
B) Ca?" n CO3%;
r) CO2% u CI.
6. Kakoe u3 MOJIEKYISpHBIX ypaBHEHUH, CXeMbl KOTOPBIX NMPUBEICHBI HIKE, COOTBETCTBYET
nouromy NO2” + H* — HNO::
a) KNO; + Ca(OH):
0) KNO + HCI
B) HNO; + KOH
r) KNO2 + NaHCO3
7. YKaXXuTe CXeMy HEeOCYIECTBUMOM B BOJJHOM pacTBOPE PEAKIIUU:
a) K2CO3z + Ba(OH)2 —;
0) Na2CO3 + HCI —;
B) A1(OH)3 + NaOH —;
r) KCl + NaNO3 —.
8. KakoBa maccoBast 10J1 THIPOKCUIA HATPUs B pacTBOpPE, MOJYYEHHOM pacTBOpeHuem 2,3 r
NaOH B 100 r Bozp! (0TBET AaTh % C TOYHOCTHIO J0 THICSYHBIX JOJICH):
a) 2,300;
0)2,250;
B) 3,910;
r) 2,248.



9. Paccumraiite maccy pactBopa cyibdara meau (1) ¢ maccoBoit noneit CuSO4 8% u maccy
BOJIbI, KOTOPBIC HAJIO CMEMIATh, YTOOBI moyduTh S00 T pacTBOpa ¢ MaccoBOM J1oJiel cynbdara
meau (1) 2%:

a)375u125T;

6) 125u375;

B) 40 u 460 1;

r)8u 100r.

10.Yemy paBubl pH u pOH pacTBOpa, KOHIIEHTpAIUs HOHOB BOJAOPOAA B KOTOpoM pasHa 107
MOJIB/JI:

a)4ul0;

0) -4 u -10;

B)4u4,

r) 10 u4.

TECT 4

1. MounsibHas KOHIIEHTpaIs (MOJISUIbHOCTD, Cr) — 3TO:

a) OTHOIIICHUE MAacChl PACTBOPEHHOTO BEMIECTBA (T) K 00beMy pacTBopa (71);

0) OTHOIIIEHHE KOJIMYECTBa PACTBOPEHHOTO BellecTBa (MOJb) K 001iel macce pacTBopa (T);

B) OTHOIIIEHHE KOJIMYECTBA PAaCTBOPEHHOTO BEIIECTBA (MOJIb) K Macce pacTBOPUTENS (KT);

') OTHOIIIEHHE MAacChl PACTBOPEHHOTO BEIMIECTBA (T) K Macce paCTBOPHUTEINS (KT).

2. Ot kakux (pakTOpOB 3aBUCUT PACTBOPUMOCTH Ta30B B BOJIC:

a) TaBJICHHUSI,;

0) MpUpPOIbI ra3a;

B) TEMIIEpaTypHI;

') CKOPOCTH MPOIYCKaHUA ra3a B BOJy TP HEM3MEHHOM BHEIITHEM JaBJICHUH.

3. [Ipu nuccoumanuu Kakux 3JIEKTPOJIUTOB B KAUECTBE OTPHUIATEIBHO 3apSKEHHBIX HOHOB

00pa3yroTcst TOIBKO TUAPOKCHA-UOHBI:

a) Boaa H2O;

0) rugpokcua kamst KOH;

B) xsopu ruapokcomaruuss MgOHCI,

r) ruapoopropochar ammonust (NHz)2HPO4.

4. Kakue QaxTopsl BIUSAIOT HA CTETICHb IEKTPOJIUTUUECKON JUCCOIUAIIUU:

a) MpUpoJa pacTBOPUTEIIS;

0) mpHupo1a paCTBOPEHHOT'O B BOJIE BEIIECTBA;

B) KOHIIEHTpAIUsl PACTBOPEHHOTO B BOJIC BEIIECTBA;

r') 00beM PEaKIIMOHHOTO COCY/Ia.

5. YKaxuTe OTBET, KOTOPHIA OTpa)kaeT OIpe/AeieHHE PACTBOPHMBIX OCHOBAaHUN B CBETE

TEOPUU IEKTPOIUTHUECKON AUCCOIHAIINHN:

a) CIIOXKHBIE BEIIECTBA, COACpIKAIIUE THIPOKCU-UOHBI;

0) AJIEKTPOIUTHI, 0Opa3yroIIKe MPHU TUCCOIMAIIMYA HOHBI METAJLIa U THAPOKCH]I-UOHBI;

B) CIJIOJKHBIE BEILIECTBA, PEarnpyIolIe B BOJHBIX paCTBOPax ¢ KUCIOTaMH;

I') SJIEKTPOJIUTHI, 00pa3yrolie Mpyu JUCCOIMALUHN B BOJHBIX PACTBOPAX B KayeCTBE aHHOHOB
TOJIBKO TH/IPOKCU-UOHBI.

6. Kakoe cokpallleHHO€ HOHHOE ypaBHEHHE OTBEUYaeT B3aWMOJICHCTBHIO BOJHBIX PAacCTBOPOB
KHCTIOTHI M OCHOBaHMs (PeaKIy HeUTpalnu3alun):

a) NH4* +OH™ — NH3? + H20;

6) HCO3 +OH™ — COs* + H,0;

B) H" + OH — H0;

r) COs*> + 2H* — CO,1 + H20.

7. Kakast mapa noHOB, GOpMYJIbl KOTOPBIX MPUBEICHBI HIKE, y9aCTBYET B 00pa30BaHUM OCaIKa
IIpU CIIMBaHUM pacTBOpoB HUTpaTta O6apus BaNOs u cynbdara kanus K2SOaq:

a) Ba?* u NO3;



6) Ba** u SO%;

B) K" u NOs’;

)K" 1 S04

8. CkoJIbKO TpaMMOB THAPOKCHIA HATPUS HEOOXOAUMO Ui MPUTOTOBICHHUS 4 71 pacTBOpa C

maccoBoit noneit NaOH 12% u mnotHocteo p = 1,37 /™o

a) 480,8;

0) 120,4;

B) 542,9;

r) 657,6.

9. Heo6xomumo pazbaButh 400 T pacTBOpa CepHON KHUCIOTHI (MaccoBas 1oJist 95%) Bonou 110
koHreHTpammu 19%. CkoJbKO JUIsi 3TOTO TMOHATOOUTCS JUTPOB BOABI U  CKOJIBKO
KMJIOTPaMMOB TOJIYYUTCS pa30aBIE€HHOMN KUCIOTHI:

a) 1,6 1 u 2 xr;

6) 1600 M 1 2000 r;

B) 600 mn 1 380 1

r) 0,8 11 1000 1.

10. Bsrauciuts pH pacTBopa, B koTopoM KoHnenTpamus [OH]-uoHoB (Mons/m) pasHa 6,5-10°°:

a) 7,18;

0) 12,9;

B) -8,82;

r) 8,82.

BapuaHThI TeCTOB 10 pas3aeiry
OKucaumenvHo-60ccmanogumenbhsle nPoyeccol. IneKmpoxumuiecKue npoyeccol
6 21ekmponumax. Koppo3zusa u 3auguma om xoppo3uu.

TECT 1

1. Xumuueckue peaxiuy, MPOTEKAIOIIMEe C W3MEHEHUEM CTENEeHH OKHUCICHHUS DJIEMEHTOB,
BXOJIALIUX B COCTAaB PEarupyrouinx BEeIeCTB, Ha3bIBAIOT:

a) KHHETHYECKUMU;

0) CTEXHOMETPUIECCKUMU;

B) HOHHBIMU;

') OKUCIIUTEIHbHO-BOCCTAHOBUTEIHBIMHU.

2. OKUCIUTEINb — 3TO aTOM, MOJIEKYJIa UM HOH, KOTOPBIH:

a) YBEJIMYUBAET CBOIO CTETIEHb OKUCIICHHUS,

0) MPUHUMAET SJICKTPOHBI;

B) OKHCIIICTCS;

T') OT/IaeT CBOU JJICKTPOHBL.

3. B kakom coeMHEHUU CTETNeHb OKUCIICHHSI MapraHila MakCUMaibHa:

a) MnOg;

6) HoMnOs;

B) Na2MnOy;

r) KMnOas.

4. Kakwue cBoiictBa B OBP mposiBisier noaua-uos (I):

a) TOJIbKO OKUCITHTENS;

0) HU OKUCIIUTEISI, HU BOCCTAHOBUTEIIS,

B) TOJILKO BOCCTAHOBUTEIIS;

T') U OKUCIIUTENS, © BOCCTAHOBUTEIS.

5. B kakux psiiax BeliecTBa MEepPeyrcIIeHbl B OPSAKE BO3PACTAHUS OKHCIUTEIBHBIX CBOMCTB:

a) xyop, 6pom, drop;

0) 6powm, xiop, Prop;

B) cepa, BOJIOPO, KHCIOPOI;



I') yraepoa, a30T, KUCIOPO.
6. Yxaxute cxemsl OBP:
a) SiH4 + O2 — SiO2 + H20;
0) FeO + P — Fe + P20s;
B) KOH + CO2 — KHCOs3;
r) H20 —> H2 + 02.
7. YKaXuTe CXEMBbI IPOLIECCOB OKUCIICHHS:
a) POs* +2H* — H2POy;
6) NHz — NOs;
B) 20 - 0%
r) SO3% — H?S.
8. st OBP, mpoTekaromieit mo cxeme
Mg + HNOsz — Mg(NOs3). + N2+ H20,
YKQKUTE 3HAYCHUSI CTETICHEH OKWCIICHHWS DIIEMEHTa OKHCIUTENsS J0 M TOoCie peakuuu (B
BOCCTAHOBJIEHHOU (opMme):
a) 0 o u +5 mocue;
0) +5 1o u +2 mocue;
B) 0 10 m +2 mocre;
r) +5 1o u 0 moce.
9. lng peakiuu TOJYYCHHS OpoMa TIpH B3aWMMOJICHCTBHM IEPMaHraHaTa KaJdsd W
OpOMOBOJIOPO/Ia TIO CXEME
KMnOs + HBr — Br2 + MnBr, + KBr + H,0
YKa)XKHUTE, CKOJIBKO MOJIb BOCCTAHOBUTEJSI pACXOAYETCsl Ha 2 MOJIb OKHCITUTEIS:
a) 16;
0) 10;
B) 1;
r) 8.
10. KoaddummeHTs! epe; OKUCIUTENEM B BOCCTaHOBUTENEM B ypaBHeHUH OBP
P + HCIOs + H.O — H3PO4 + HCI:
a)6u9;
0)1u2;
B) 51 6;
r)6mus.

TECT 2

1. JIrobGast OKUCIIUTEIHbHO-BOCCTAHOBUTEIIbHAS PEAKIM BKIIOYAET JBa IpoIecca:
a) TUAPOJIN3 U JUCCOIUAIIHIO;

0) MOHU3AIUIO U JUCCOIHALIHIO;

B) OKHCJICHHE U BOCCTAHOBJICHHUE;

T') BBIJICJICHUE U MTOTJIOMICHUE TEIJIOTHI.

2. BoccraHoBHTENb — 3TO aTOM, MOJIEKYJa WJIA UOH, KOTOPBIA.

a) YBEJIMYUBAET CBOIO CTETIEHb OKUCIICHHUS,

0) MpUHUMAET AIIEKTPOHBI;

B) OKHCIIICTCS;

T') OT/IaeT CBOU DJEKTPOHBL

3. OtmeThTe GOPMYIBI COETMHEHUN C OJMHAKOBOM CTEMIEHbIO OKUCIICHUS a30Ta:
a) MgsNz;

0) NO;

B) NO;

r) NHs.

4. OtMetsTe HOpPMYIBI HOHOB, COJIEPIKALTUX ATOMBI CO CTETICHBbIO OKHCIIEHUS +4:
a) COs>



6) PO4%;
B) NO2;
r) MnOo.
5. YKaxuTe XHMHYECKHE 3HAaKH OJIIEMEHTOB C TIEPEMEHHOM CTENEeHbIO OKHUCIICHHS B
COEJIMHEHUSX:
a) C;
0) K;
B) N;
r) F.
6. B kakmx mapax o0a BemecTBa, (OPMYIBI KOTOPHIX MPHUBEICHBI HIDKE, MPOSBISIOT
JIBOMCTBEHHBIE OKUCIIUTEIEHO-BOCCTAHOBHUTEIIBHBIE CBOMCTBA!
a) KMnOgs u SOs;
0) S u HNO3;
B) SO2 u N2Og;
r) H20 u K2Cr20x.
7. Yxaxute cxembl OBP, B KOTOpbIX BO/1a SIBJISIETCS OKHCIUTEIIEM:
a) CaO + H20 —;
0) H20 + Cl, — HCI + HCIO;
B) K+ H20 —;
r) KH + H20 —;
8. Ilpu momamaHWM KEIE3HOW CTPYKKH B CHJIBHO HArpeTyr0 KOHIICHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MO>KEH MPOIIeCC:
a) Fe + HoSO4 — FeSO4 + Hy;
0) Fe + 2H,SO4 — FeSO4 + SO2 + 2H,0;
B) JKE€JIe30 MACCUBUPYETCS KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTOM, MOATOMY pEaKIUs HE
MIPOUCXOTUT;
r) Fe + 6H2SO4 — Fe2(SO4)3 + 3SO2 + 6H0.
9. CkoabpKO MOJIb pa30aBiIEHHOM a30THOM KHCIOTHI PACXOIYyEeTCs NMPU OKUCICHUH 3 MOJb MEIU
0 cXeme
Cu + HNO3z — Cu(NO3)2 + NO + Hz0:
a) §;
0) 2;
B) 4;
r) 6.
10. Ykaxute cymmy ko3¢ ¢uirenton B ypaBHeHnr OBP, nporekatoiieii mo cxeme
Kl +KBrOsz + HCI — Iz + KBr + KCI + H20.
Koaddunment «1» Takxke cieayeT yYUThIBATh:
a) 18;
0) 26;
B) 24;
r) 13.

TECT 3
1. OxucnuTeNnbHO-BOCCTAHOBUTENBLHBIMH HAa3bIBAIOTCS PEAKIINH, IPOTEKAIOIINE:
a) C M3MEHEHHEM CTENEeHU OKHCIEHHUS DIIEMEHTOB, BXOJAIIUX B COCTaB peardupyroIInx
BEILECTB;
0) ¢ BBIJICTICHHEM JTHOO0 MOTJIONIEHUEM TETIOTHI;
B) JIO KOHIIA;
r) c u3smMmeHenuem pH cpenpl.
2. CreneHb OKUCICHHS — ATO:
a) OTpUIIATEIbHBIN JIOTapU(M KOHIICHTPAIIMH HOHOB OKUCIUTENS B PACTBOPE;



10.

0) YCIIOBHBIH 3apsiji SIEMEHTA B COCTMHEHUH, BBIYUCIICHHBIN UCXO/IS U3 TIPEIIOJIOKEHUS, YTO
COCIMHEHUE COCTOUT TOJIHKO M3 HOHOB;
B) YHMCIIO, IMOKA3bIBAIOIIEE, CO CKOJILKHUMH OJTHOBAICHTHBIMUA aTOMaMHU MOYKET COCIHHHUTHCS
aTOM JJAaHHOTO JJIEMEHTA;
T') YCIIOBHBIH 3apsi]] JICMEHTA B COCIMHCHHIH, BEIYUCICHHBIN UCXO/IS U3 IIPEAIIOJIOKCHHSI, YTO
BCE CBSI3U B COCJIMHCHUH — KOBAJICHTHBIC.
Kakwue coemnHeHus B peakIusaX ¢ APYriMHU BEIIECTBAMU TPOSBIISIFOT TOJILKO OKUCITUTEIILHBIC
CBOMCTBA:
a) mepmanranat kaiaus KMnOg;
6) nuxpomar Hatpust Na2Cr.0y;
B) iooBoaopon HI;
r) azotHas kuciaora HNOa.
B kakom psumy BemecTB, (GOpMyNIbI KOTOPBIX TPUBEIEHBI HUKE, CTEICHb OKHCICHHS
KHCIIOPO/1a BO BCEX COCTMHEHUSIX paBHA -2:
a) H>0, Ca(OH)2, OF;
6) NO, SOs, H20y;
B) SO2, H3POy4, Fe30s4;
r) KOy, P,0s, Cl20.
YKaXuTe XUMHUYECKHE 3HAKH DJEMEHTOB C TIOCTOSTHHOW CTCTICHBIO OKHCJICHHS B
COCTUHEHUSX:
a) C;
0) K;
B) N;
r) F.
Kaxyro poiib B OKHCIIUTENEHO-BOCCTAHOBUTEBHBIX PEAKIUAX UTPAeT Cyab(pua-1oH S%
a) TOJILKO BOCCTAHOBUTEIIB;
0) TOJIBKO OKUCITUTEINb;
B) U OKHCIIUTENb, 1 BOCCTAHOBHUTEIb;
T') HE IPOSBISET OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX CBOMCTB.
B kaxoii peakuuu CTeneHb OKUCICHUS U3MEHSIIOT aTOMbI OJTHOTO M TOTO K€ AJIEMEHTA!
a) NH4sNO3z — N20 + 2H20;
0) 2KCIO3 — 2KCl + 30;
B) 3Fe + 202 — Fe30q;
r) 2NHs — N2 + 3Ho.
s OBP, npoTekaroleid mo cxeme
MnO; + Oz + KOH — KoMnO4 + H20,
YKQKHUTE, CKOJIBKO MOJIb BOCCTAHOBUTEJSI pACXOAyeTCs Ha 1 MOJIb OKHCIUTEIA:
a) l;
0) 2;
B) 4;
r) 10.
VYxkaxute 3HaueHne koddduieHTa npu soccranosurene B OBP, mpoTekarorieit mo cxeme
Caz(PO4)2 + C + SiO2 — CaSiOs + P + CO:
a) l;
0) 5;
B) 3;
r) 2.
Yxkaxute cymmy kodhdunuentoB mnpu ¢dopmynax Bcex BemiectB B ypaBHeHuun OBP,
MIPOTEKAIOLLEH 10 CXEME
H.S + Br; + H.O — H,SO4 + HBr.
Koaddumment «1» Takxke cneayeT yYuThIBaTh:
a) 18;



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

TECT 4

1. Meroa 31eKTpOHHOTO OaylaHca OCHOBAH Ha MPaBUIIC;

a) B JAHHOH pEaKIHUM YHCJIO DJIEKTPOHOB, OTIAAHHBIX BCEMH YaCTUIIAMHU BOCCTAaHOBHTEIICH,
BCET/Ia PAaBHO YHUCITY JICKTPOHOB, MPUCOCTUHEHHBIX BCEMH YaCTHIIAMH OKUCITUTEIICH;

0) B JaHHOM pEaKIMU YHCIIO 3JECKTPOHOB B JICBOM M MPABOM YaCTSIX ypaBHEHHUS BCerjaa
OJINHAKOBO;

B) B JIAaHHOW PEAKIIMHM YHCIIO JJICKTPOHOB, OTJAHHBIX BCEMH YaCTHUIIAMU BOCCTAaHOBHTEIICH,
BCET/Ia PaBHO YHUCITY POTOHOB, MPUCOCTMHCHHBIX BCEMH YaCTHIIAMU OKUCITUTEIICH;

I') Tporecc OTAAa4M DJCKTPOHOB BCETJ/Ia COMPOBOXKIACTCS BBIJCIICHUEM SKBHBAICHTHOTO
KOJIMYECTBA TCTUIOTHI.

2. Tlporecc OKHCICHUS — ITO TPOIIECC:

a) MPUCOCTUHEHUS AaTOMOM, MOJICKYJIOH WJIM HOHOM 3JIESKTPOHOB;

0) oTHa4YM aTOMOM, MOJIEKYJIOW FJIM HOHOM 3JIEKTPOHOB;

B) RJIEKTPOHHO-MOHHOTO OajaHca;

T') Iepexo/1a ICKTPOHOB BO BHEIITHIOKO I1CTTh.

3. Yxaxwute cxemsr OBP:

a) Sg — 4Sy;

0) amma3 — rpadwur;

B) MnO4> — MnO4?’;

r) H2O2 — Oz + H20.

4. Kakoe coelMHEHHE B PEAKIUAX C IPYTUMHU BEIIECTBAMH MOKET OBITh TOJIBKO OKHCITHTEIICM:

a) ammuak NHs;

0) oxcun ceunna (IV) PbO2;

B) runoxyioput kanus KCIO;

r) ximopun xenesa (1) FeCls.

5. Kakue coenmuHEHHS TPOSBJISIOT JIBOHCTBEHHBIC OKHUCIHTEIBHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA:

a) quxpomart kanus KoCroO7;

0) okcua Maprania (IV) MnOo;

B) cepHucras kuciora HoSOg;

r) a3oTHas kuciota HNO3.

6. Mex 1y KakuMu BellecTBaMH He MOxKeT npotekatb OBP:

a) cepoBogopo1 1 noaoBoaopoa (HaS u HI);

0) cepoBogopon u okcun cepsl (1V) (H2S u SO»);

B) aszotHas u cepHas KucioTsl (HNO3 u H2SOy);

r) asotHas kucynoTa u cepa (HNOz u S).

7. CteneHu OKHMCIEHHs KHUCIOpoAa B MoJieKynspHoM kuciopoze (Oz), Bone (H20), nepexucu
BogopoJa (H202) u okcuae gpropa (OF2) cOOTBETCTBEHHO paBHBI:

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

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

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

r0,0,-2mu-2.

8. Jlns OBP, mpotekaromieit mo cxeme

Mg + HNO3z — Mg(NOs3). + NHsNO3 + H20,
YKQKHUTE 3HAYCHUS CTEMEHEH OKHUCIICHHUs JJIEeMEHTa OKUCIHTENS 10 U TOCie peakiuu (B
BOCCTaHOBIIEHHOM (hopMme):
a) +4 no u +5 moce;
0) +5 mo u +5 mocrie;



B) +5 5o u -4 nocie;
r) +5 510 u -3 nocie.
9. lng peaknuu TOJMYYCHHs] XJIOpa TPU B3aMMOJCHCTBHM JUOKCHJAa MapraHila M COJSHOU
KHCJIOTBI TI0 CXEME
MnO; + HCIl — Cl; + MnCl; + H20,
YKa)KHUT€, CKOJIBKO MOJIb BOCCTAHOBUTEJSI paCXOAYeTCsl Ha 1 MOJIb OKHCIIUTENA:
a) 2,
0) 4;
B) 6;
r) 8.
10. Vxkaxwute cymmy kodddurmentos npu popmymnax Bcex BemectB st OBP, mpoTekaromeit
0 cXeme
HCI + CrO3 — Cl; + CrCls + H20:
a) 14;
0) 17;
B) 25;
r) 11

TECT 5
1. TIpomecc BOCCTaHOBIIEHHSI — 3TO MPOIIECC:
a) MPUCOCTUHEHUS aTOMOM, MOJICKYJION WM HOHOM DJIEKTPOHOB;
0) oTHa4YM aTOMOM, MOJIEKYJIOW FJIM HOHOM 3JIEKTPOHOB;
B) 2JICKTPOHHO-MOHHOTO OajlaHca;
T') Iepexo/1a IIEKTPOHOB BO BHEUTHIOKO IICITh.
2. Kak u3MeHsieTcst CTeTeHb OKUCIICHUS DJIEMEHTA TPH OKUCIICHUH:
a) TIOBBIIIACTCS,
0) MOHMXKAETCS;
B) OCTaeTcsl €3 M3MCHEHHS;
') MOXKET KaK IMOBBIIIATHCS, TAK U TIOHMKATHCSL.
3. Paznuuarot cienyronue TUIbl OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIINN:
a) oOMeHa, pa3JI0KCHUs U COSTMHEHUS;
0) MOJICKYJISIpHbIC, HOHHBIE U AJICKTPOHHBIC;
B) MEXKMOJICKYIISIPHBIC, BHYTPUMOJICKYJISIPHBIC U TUCTIPOTIOPIIMOHUPOBAHMS,
T') STepUPHUKAIMH, HEUTPATH3AIMHA U CAMOOKHUCIICHUS-CAMOBOCCTAHOBJICHUSI.
4. Kakue npoIiecchl SABJISIOTCS OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIMU:
a) cuHTe3 aMmmuaka: Ha + N2 — NHg;
0) ramenue u3Bectu: CaO + H20 — Ca(OH)z;
B) oOxur niuputa: FeSy + O — FexO3 + SO»;
r) ruaposn3 xaopuaa skeaesa (11):
FeClz + H2O —> Fe(OH)Cl, + HCL1.
5. BribepuTte mporiecchbl OKHCIEHUS:
a) Cr(OH)s + 50H" — CrO4> +4H,0;
6) ClO2” + 20H — CIOs™ +H20;
B) Zn02* + 2H,0 — Zn?** + 40H;
r) HPO4* + H* — H,POy.
6. AHMOH KaKoW KUCJIOTBI 00JIaIaeT TOJIbKO OKUCIIMTEIbHBIMH CBOMCTBAMM:
a) azotuctoii: NOo;
0) nomoBomopoaHou: I
B) azotHoi: NO3’;
r) 6poMOBOTIOpOAHOM: BI.
7. CreneHu okucieHus xyopa B xioposojopoie HCI, mosnekynspaom xiope Clo, 6eproieToBoit
cou KCIO3 u xnopnoit kucinore HClIO4 cOOTBETCTBEHHO paBHBI:



a)-1,0,+5u+7;

0)-1, 0, +7 u +9;
B) -1, -1, +3 u +4;
r)-1,0, 2u-3.

8. st OBP, mpoTtekaromieii mo cxeme
Ca + HNO3 — Ca(NO3)2 + N2O + H20,
YKa)KUTE 3HAUEHUS CTENEHEH OKHUCIIEHUS 3JIEMEHTa OKUCIMTENS 10 U IOcie peakuuu (B
BOCCTaHOBIICHHOM (hopMme):
a) +5 mo u +5 nocne;
0) +5 mo u +2 mocue;
B) 0 o 1 +2 mocre;
r) +5 o u +1 moce.
9. KoaddurueHTs! Iepe]; OKUCIIUTEIEM U BOCCTaHOBUTEIeM B ypaBHeHUU OBP:
HI + H2SO4 — 12 + H2S + H20:
a)2u2;
0) 1 u2,
B) l u 6;
r)luS8.
10. Vxkaxwure cymmy Kod¢hduirenToB npu Gopmyrnax Becex Beniects st OBP, mpoTekaromeit mo
cxeme
Fe + HNOs — Fe(NOz)3 + NO + H>O.
Koaddunument «1» Takxke cieayeT yUuThIBaTh:
a)s5;
0) 6;
B) 9;
r) 7.

4.3. IlpumepHbIe TeMbl pedpepaToB
. DKOJIOTHS U TOKCHKOJIOTHSI METAILIOB.
. Kpyrosoport azoTa, cepsl, BOJIbl, YIIIEKHCIOTO I'a3a B IPHPO/IE.
. TspKenple MeTaJlIbl, HX TI0JIb3a U Bpel, OMOJIOTHYEeCKUE 3HAUCHHE.
. Bona, e€ cBoiicTBa, 3HaUCHHE B IPUPOJIC U TEXHOChEpE.
. CTouHBIC BOJIBI, METOJIBI UX OUUCTKH.
. YTumu3anusi 0TX010B MPOMBIIIICHHOTO TIPOU3BOICTBA.
. 3ammra okpyxkaromei cpeapl. O4ncTKa IBIMOBBIX Ta30B: XMMHUYECKUN, MEXaHUYECKUU H
JPYTrUE METOIBI.
8. Peakmuu okwucienust azora (1) B okcua (IV). IlpeBpamieHuss o30Ha B KHUCIOpOA U
B3aumojieiictBusi okcuga azora (II) ¢ o3onHoM. O3oHoBbIe AbIpbl. [IpsiMmoe Bo3neiicTBHE
KOCMHYECKOTO U3TYYCHUS Ha OKPYXKAIOIIYIO CPEy.
9. XuMu4ecKkoe paBHOBECHE B MOPCKOM BOJIE C y4aCTHEM PAcTBOPEHHOTO YIJIEKHCIIOrO rasa.
KapOonartnas Oydepnas cucreMa MUpPOBOTo OKeaHa.
10. buoxumuyeckue KpyroBopoThl BEHIECTB B OKPY’KaIOILIEH cpefie, KpyroBOpOT yriiepoja.
11. AnpTepHaTUBHBIE HICTOYHUKH SHEPTUH, UX 3HAYCHHUE U TPUMEHEHHE.
12. 3arpssHenue Bo3ayxa, [IJIK 3arps3Hsonmx BenecTs, MyTH peleHus IKOJIOTMUYECKUX 3a/1a4.
13. 3arpszHenue Boasl, [1JIK 3arps3HsIonINX BEIECTB, MYTH PEIIEHUS 3KOJIOTHYECKHX 3a/1ay.
14. Tspkenple METaNUTbI, UX TIOJB3a U BPE/I.
15. CBuHen, Kak SKOTOKCHKAHT, UICTOUHUKHU TMOCTYIJICHUs €ro B OKpykatomyio cpeny, ITJK
MIyTH PEIICHUs YKOJIOTMYECKOH 3a/1a4H.
16. He(Tp Kak 3arps3HUTENb BOJIbI, CIIOCOOBI OYMCTKHU BOJIbI OT HEPTAHBIX 3arpsi3HEHUH.
17. ®ocdatsl, MX MOJIb3a U Bpel, yTH PELICHUs YKOJOTHYECKOM 3a1auu.
18. HuTpatsl, uX moJib3a U Bpe, MyTH PEIIeHUs] YKOJIOTUIECKOU 3a/1auH.
19. Tspxenble MeTaUIBI, CHOCOOBI OYMCTKH CTOYHBIX BOJI OT TSDKEJBIX METAJIOB.

NN W



20. TBepable MeHbI: MOTy4YEeHHE, CBOMCTBA M 00JIACTH X IPUMEHEHUSI.
21. lBeTHBIE CTEKJIA: TIOIyYEHHE, CBOMCTBA M 00JaCTH PUMEHEHUSI.

22. DOMany: NoJay4eHHUEe CBOMCTBA U 00JACTH IPUMEHEHHS.

23. CruiaBbl: MOJTy4eHHE, CBOMCTBA U O0JIACTH TPUMEHEHHUS.

24. KOHCTpYKIIMOHHbIE MaTepHalibl U 0€30IaCHOCTh TEXHOJOTUYECKUX IIPOU3BO/ICTB.

25. I'umncoBble BSOKYIIME: TOJYYEHHUE M3 TPUPOJHOTO CHIPbS W TPOMBINIICHHBIX OTXOJOB,
CBO¥CTBA M 001aCTH TPUMEHEHUSI.
26. Marae3uanbHbIe BSDKYIIHE: MTOJy4eHHE U3 IPUPOTHOTO CHIPHS M MIPOMBIIICHHBIX OTXO/IOB,
CBOMCTBA M 00J1aCTH TPUMEHEHUSI.

277. HaHOTEXHOJIOTMH B POU3BOJICTBE HOBBIX MATEPHUAJIOB.

28. Hanomarepuaiiel 1 0XpaHa OKpYXKarollel cpeibl.
29. IlepcrieKTUBBI Pa3BUTUSI HAHOTEXHOJIOTHH.

4.4 MHoroBapraHTHbIe pacyeTHbIe 321241

Pa3pen

Tepmoxumusi. j1eMeHTHI

pPaBHOBeECHE.
1. Jna 3amaHHOW XMMHMYECKON peakUuy BBIMHUIIUTE W3 CIPAaBOYHUKA HEOOXOIUMYIO st

pacuetos uapopmarmio: AH 298, S°2908 AtG°208. (20 6aI0B)

XHUMHYECKOM

TEPMOAUHAMUKH. XuMHYECKOoe

Hcxoaupie JaHHBIC K 3a1a4aM

Tabnuya 1
Bapuant | YpaBHeHue peakuuu Bapuant | YpaBHeHHe peakuuun
1 2S02(r) + O2(r) = 2S03(T) 16 H>S(r) + Cla(r) = 2HC1(1) + S(x)
2 CHy(r) + H20(r) = CO(r) + 3H2(T) 17 2CO(r) = C(rpadur) + CO2(r)
3 Fe(x) + HO(r) = FeO(x) + Ha(r) 18 N2(r) + O2(r) = 2NO(Tr)
4 PC13(r) + Cly(r) = PCls(r) 19 CHa(r) + H20(r) = CH30H(x) + Ha(T)
5 COCly(r) = CO(r) + Cla(r) 20 C2Ha(r) + Ha(r) = C2Hs(T)
6 Fe(k) + CO2(r) = FeO(x) + CO(T) 21 CO2(1) + Ha(r) = CO(r) + H20O(T)
7 Ha(r) + lo(r) = 2HI(r) 22 N2(r) + 3H2(1) = 2NHa(r)
8 N204(r) = 2NO2(r) 23 2H>S(r) + Oa(r) = 2H20(r) + 2S(x)
9 CO(r) + H2O(r) = CO,(r) + Hy(T) 24 Fe>O3(x) + 3Ho(1) = 2Fe(x) + 3H20(1)
10 MgCO3(k) = MgO(k) + COx(1) 25 COq() + 4H>(r) = CHa(r) + 2H20(r)
11 CO(r) + Cly(r) = COCl2(T) 26 2NO(r) + O2(r) = 2NO(r)
12 FeO(k) + CO(r) = Fe(k) + COx(k) 27 Cla(r) + 2HI(r) = I>(r) + 2HCI1(1)
13 2HI(r) = Ha(1) + I2(T) 28 CaCOs(k) = CaO(k) + CO2(T)
14 SOx(r) + NO2(r) = SO3(r) + NO(r) 29 Io(k) + H2S(r) = 2H1(r) + S(K)
15 4HCI1(r) + O2(r) = 2Clo(T) + 2H20(1) | 30 MgO(k) + CO2(r) = MgCOs(k)

2. Cuntasi, 4TO CTaHAAPTHBIE SHTAJIBIIHUS U SHTPOTIHS PEaKIUU HE 3aBUCAT OT TEMIEPATyphl,
paccuutaiite ArH 298, ArS°298 (20 GanmnoB)
3. Omnpenenute, Kakoi U3 (HakTOPOB, SHTAIBIUIN WU SHTPOIUUHBIHN, CIOCOOCTBYET

CaMOIIPOU3BOJILHOMY IIPOTeKaHMI0 peakiuu. (20 6anyioB)

4. PaccunTaiite sHepruto 'n60ca peakuuu asyms cnoco6amu. Ha ocHOBaHMM NOJTy4€HHOTO
3HaueHust ArG°298 crienaiiTe BbIBOJ O BOSMOKHOCTU CAMOIIPOU3BOIBHOIO POTEKAHUs
mporecca B IpsSMOM HalpaBJiICHUU MPH CTAaHAAPTHBIX COCTOSHUSX BCEX BEILECTB,
y4JacTBYIOIIMX B peakiuu, u remmneparype 298 K. (20 6annoBs)

5. PaccuuTaiiTe TemrepaTypy, Ipu KOTOPOil paBHOBEPOSTHEI 00a HanpasieHus peakiun. (20
6annaoB)




Pazgen DiemeHTHI XuUMHYecKOl KHHeTHKH. KHHeTHKa reTeporeHHbIX IPOLECCOB.
Karamnmus.
1. 3anumuTe KUHETUYECKOE YpaBHEHUE, ONPEICIUTE MOPSAIOK JIEMEHTAPHOM OJIHOCTOPOHHEHN
peaKIuu ¥ pa3MepHOCTh KOHCTAHTHI €€ CKOPOCTH. (25 6aioB)
2. Ucrionp3ys 3HaueHUs Vo (HaYalibHasi CKOPOCTh peakiuu pu 71) U Coa (HadaIbHasI
KOHLIEHTpalus BeuiecTsa A), ONpeeanuTe KOHCTAaHTY CKOPOCTH U IEPUOJ OJIYIIPEBPALICHUS
npu 7'1.(25 6anoB)

Hcxoanble 1aHHBIE K 32/1a4aM

Tabruya 2

Ne Peaknus Con, MOTIB/TT | Tq, °C Vo, MOJIB/JT * | C1H1 MOJIB/TT | E,, AE; | Ty, °C

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

3. cnonp3ys 3HaY€HHUE SHEPTUM aKTUBALMK peakuu [ 4, ompenenute
MpeIPKCIOHEHIINAbHBIM MHOXKUTEb B YypaBHEHHH AppeHnyca. Bo CkoibKo pa3 M3MEHHUTCS
CKOPOCTh PEaKIMH MPH MOBBIIIEHUH WM MOHWKEHUH SHEPTUU aKTUBALMU Ha BelnIuHy A E,
npu 717 Caenaiite BBIBOJ O BIMSHUM SHEPTUU AKTUBAIIMK HA BEJIMUMHY CKOPOCTH PEAKIIUH.
(25 6anoB)

4. Onpenenure KOHCTAHTY CKOPOCTH peakiuu npu T2. Paccunraiite, BO CKOJIBKO pa3
W3MEHUTCS HAa4YallbHasl CKOPOCTh PEeaKIUU MPH MOBBIIICHUH TeMIepaTypsl oT 71 10 71>.
CnenaiiTe BBIBOJI O BIMSHUU TeMIIEpaTyphbl Ha BEJIMYUHY CKOPOCTH peakiuu. (25 6amion)

Paznen PacTtBopsl. Peakniuu B BOJHBIX pacTBOpax

1. Y3 geTpipex BemiecTB (cToJONbI 1-4) Bamiero BapuaHTa BRIOEPUTE CHIIBHBIC U Cl1a0bie
ANIEKTPOJIUTHI U COCTABbTE YPAaBHEHUE JAUCCOIMAIIMY UX B BOJHOM pacTBope. Jlaiite
OTIpeieJICHNUE CUIIBHBIX U CIa0bIX AJEKTPOJIUTOB. (15 OamioB)

2. B cronOue 1a gaHbl MOJISIpHBIE KOHLIEHTPALMU JUI PACTBOPOB AJIEKTPOJIMTOB U3 CTOIOHA 1.
3Hast MOJISIPHYIO KOHIIEHTPAIIMIO CBOETO PAacTBOpPA, OMPECIUTE MOJISPHYIO KOHIIEHTPAIUIO
SKBHUBAJIEHTA, MOJISUIBHOCTH, MOJISIPHYIO JTOJIF0, MAaCCOBYIO JIOJTIO BEUIECTBA U TUTP PacTBOpa,
MIPUHUMAs €T0 MJIOTHOCTh paBHOM equHuIle. PaccuntaiiTe Maccy 2JeKTpoIuTa, HE0OOXOTUMYIO
Ui ipurotoBneHust 600 M1 pacTBOpa ¢ MOJISIPHOI KOHIIEHTpaIue cTonoa 1a, mpuHUMast ero
IJIOTHOCTH paBHOU exunwMIle. (20 6anioB)

3. Paccuwnraiite pH pacTBOpOB 3JEKTPOIUTOB U3 CTOJIOIOB | 1 2 17151 COOTBETCTBYIOIINX
KOHIIEHTpAILM, MPUBEICHHBIX B cToOax la u 2a. Jlyg pacTBopa CUIBHOTO SJIEKTPOIUTA
OTIpeIeITE MOHHYIO CHUJTY PAacTBOpA M aKTUBHOCTH KATUOHOB U aHMOHOB. [[11s1 pacTBOpa
CJ1a00T0 PIEKTPOIUTA PACCUUTANTE CTENEHB AUCCOIMAIIMU TI0 CTPOTON U MPUOIKEHHON
¢dopmyne OcTBanba U clienaiTe BEIBOJ O MOTYYCHHBIM 3HAaUeHUSIM. Hanmuimmre BeipakeHue
JUTSE KOHCTaHT JIMCCOIMAIIMU CJIa00T0 SIEKTPOIUTA IO BCEM BO3MOKHBIM CTYIICHSIM U JIaiiTe
ompeseNieHue KOHCTaHThI aucconuanuu. (20 6amioB)




Tabnuya 3

Ne BapnanTa

HaunMeHoBaHue BelecTBa

KoHuenTpauus BelecTsa

1 2 3 4 la 2a 3a 4a
1 CsOH H>C204 SrSO4 Na,SeOs 0,002 0,01 5-10° 0,03
2 HBr HOBr PbBr; NasBOs 0,02 0,04 5-10° 0,02
3 Sr(OH), HsBO3 Ag.C,0,4 KoS 0,003 0,02 5-10° 0,04
4 RbOH CH3;COOH Pbl, Pb(NOs), 0,004 0,08 5-10° 0,06
5 Ca(OH), HCOOH PbCl, Al>(S04)3 0001 0,06 5-10 0,02
6 H,SO, NH,OH BaCrO4 NaNO- 0,08 0,08 5-10 0,03
7 LiOH H3;PO4 Caz(PO4), | HCOOLI 0,005 0,02 5-10 0,009
8 HI H,SO, CaCOs Na,SiOs; 0,003 0,01 5-10 0,07
9 Ba(OH); HCN CaSO. K2SOs 0,008 0,005 5-10° 0,08
10 HCIO, NH,OH MgCOs | (NH4)2SO4 0,005 0,07 5-10° 0,05
11 HCI H,Se AQ2S04 Na,CO3 0,002 0,002 5-10° 0,04
12 NaOH H.SiOs BaSO, FeCl, 0,004 0,008 1-10° 0,03
13 KOH HNO; Ag.CrO4 | Ba(NOy). 0,006 0,02 1-10°® 0,05
14 HNO3; HAIO, SrSO, KNO; 0,002 0,007 1-10° 0,02
15 HCIO, HOCI CoS Ca(NOy), 0,03 0,009 1-10°® 0,02
16 HCI H,COs AgsPO4 Na,S 0,04 0,02 1-10° 0,03
17 Sr(OH), H,SeOs nS AlCl; 0,005 0,007 1-10° 0,04
18 HI HF CaF; K2CO3 0,03 0,04 1-10° 0,05
19 KOH H,S BaCOs NH,CI 0,07 0,01 1-10° 0,06
20 Ba(OH); H3PO, PbSO, CrCls 0,007 0,06 1-10% 0,08
21 CsOH H,SO4 AQ2S04 ZnCl, 0,005 0,06 1-10% 0,03
22 Ca(OH). HCN AQ.S NiSO4 0,001 0,006 1-10% 0,09
23 H,SO4 HAIO; CdS NaCl 0,006 0,008 2:10% 0,08
24 HBr HNO, Pbl, Al>(S04)3 0,02 0,07 2:10% 0,05
25 RbOH HF AgCl (NH4)2SO4 0,007 0,02 2:10% 0,009
26 NaOH HOCI SrSO, Na,SOs 0,009 0,007 2-10° 0,005
27 LiOH H3;BOs Agl CuSOq 0,006 0,02 7-10°3 0,09
28 HCIOs H,TeO; Cas(POy): K,Se 0,002 0,003 7-10* 0,008
29 HCIO, H.Te AgBr Na,Te 0,007 0,006 4-10* 0,06
30 HNOs NH,OH PbCl; KCN 0,04 0,009 5-10* 0,07

4. B cronbrie 3 Tabnuibl 3 IpUBEACHBI MaJIOPACTBOPUMBIC JIEKTPOJIMTHI. Hamumre
BBIpaKEHHUE JIIs Tipou3BeeHus pactBopuMoctd (ITP) aiekTposmTa cBoero BapuaHTa.
Onpeenure, MOKHO JIM IIPUTOTOBUTH PACTBOP ITOT'O AJICKTPOJIUTA MOJISIPHON KOHIICHTPALIHMH,
yKa3aHHO# B ctouOIe 3a. OneHure, B KakoM 00beMe BOJIbI MOKHO PACTBOPUTH 5 T' IAHHOTO
MaJIopacTBOPUMOTO BemecTBa. (15 6amnoB)
5. Hanumure ypaBHEHUE THAPOJIHM3a COJIU, TAHHOH B cTOJIONE 4, IO BCEM BO3MOKHBIM
CTYIEHSM U BBIPAXKEHHE U1 KOHCTAHT TUAPOIIN3A IO STUM cTyneHsaM. OueHuTe (Mpu HaTuIuu
HEOOXO0IUMBIX TAaOJMYHBIX JAHHBIX) 3HAYCHUS KOHCTAHT TUPOJIH3A IS OTACIbHBIX CTaIUH.
CnenaiiTe BBIBOJI IO MOJIy4EHHBIM 3HauUeHUsM. (15 6anioB)

6. Paccuuraiite pH pactBopa conu u3 cronbua 4 a1 KOHIEHTpaluy U3 cToidna 4a, yauTeiBas
TONBKO 1-10 CTyHeHb THAPOJIN3A.

Vkaxure peaknuro Cpeabl

pacTBopa.

(xauecTBEHHO), Kak OyzaeT u3MeHsATbcsa pH pacTBopa npu HarpeBaHuu.(15 6anioB)

Onpenenute

4.5. Jk3aMeHAMOHHbIEe MAaTePHAJIbI LISl IPOMEKYTOYHOM aTTecTanuu (3K3aMeH)
HaBbIKOB M (WJIM) OIBITa JAEATEIBHOCTH,
XapaKTepU3YIOIUX dTanbl (POPMUPOBAHUS KOMIIETEHIIMN B MPOIIECCE OCBOSHUSI TUCIIUITIIMHBI,
MIPOBOJIUTCS MPOMEXKYTOUHAs aTTeCTallus B BUE sK3ameHa (1 cemectp).

Jl1s  OoLIEHKH

3HAHUH,

YMEHUH,

4.5.1 MarepuaJsl VISl NOATOTOBKH K 3K3aMeHY
Bomnpocel k 3x3ameny

1. OcHOBHEIE CTCXUOMETPHUYCCKUC 3aKOHBI XUMUH. PacdeTsl Mo XMMHYECKUM (I)opMynaM u

YPABHEHUSIM.
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10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.

23.
24,
25.

26.
217.

28.

29.

30.

31.
32.

Moiens aTroma ¢ Ho3uIMei KBaHTOBOM MexaHUKU. KBaHTOBBIE YKcIia M aTOMHBIE OpOUTAIIH.
DNeKTpOHHBIE KOH(PHUTYypaLUU aTOMOB.

[Tepuonnueckuii 3akoH W nepuoanudeckas cucrema .M. Menneneesa. IleproandHocTb
CBOMCTB 3JIEMEHTOB U UX COETUHEHU.

XuMuyeckas CBs3b, €€ IpupoJia U XapaKTePUCTUKU: AJIMHA, SHEPTHUs, BAJICHTHBIA yroJl.
KoBanenTHast cBsi3b U MeToAbpl €€ omnMcaHusa. MexaHU3Mbl OOpa30BaHUSI U Pa3phIBbI
KOBaJICHTHOM cCBsi3u. CBOMCTBA KOBAJICHTHOW CBSI3U: HACHIIAEMOCTh, HAIPaBICHHOCTD,
noJIsIpu3yeMocTh. ['nOpuauzanys atoMHbIX OpOUTaneld M MPOCTPAHCTBEHHOE CTPOCHHE
aTOMOB U MOHOB.

Nonnas cBsa3b. OCOOEHHOCTU CTPYKTYpPBI U CBOMCTBA HOHHBIX COEAMHEHU.
Merammueckas CBA3b.

MexmonekynsipHble B3aUMO/JICHCTBUS (opHeHTalMOHHOE, WHIYKIIMOHHOE,
JTUCTIEPCUOHHOE).

Bonoponnas cBsze. BiusiHue BOIOpOAHON CBA3M Ha (DU3UYECKHME CBOMCTBA BEIIECTB C
MOJIEKYJISIPHOU CTPYKTYPOH.

BemecTBa B pa3nuuHbIX (pa3oBbIX cocTosiHUAX. Da3oBbie paBHOBECUS U (Pa30BBIE IEPEXO/IBI.
Crpoenue u Tunbl TBepabIX Tea. Kpucramnndeckas CTpyKTypa TBEpAbIX TE.

Meramnsl. [lonynpoBOIHUKH, CBEPXITPOBOIHHKH.

TBepapbie aneKTposmThl. JKHIKHE KPUCTAILIBI.

OcCHOBHbBIE TIOHATUS XHMHUYECKOM TEpPMOJUHAMHKH (CHCTEMBI, MapaMeTpbl, MPOLECCHI,
(YHKIMH COCTOSIHUS).

BHyTpeHnHssa sHeprus u e€ Uu3MEHEHUs MpHu XUMUYeCcKUX npespamieHusx. [lepsoe Havano
tepmoauHamMuku. CTaHmapTHas TeIuloTa OOpa30BaHUs BEIIECTB. TemIOThl CropaHusl.
TomIMBO Kak NCTOYHUK SHEPTUU.

Ontponus. CrangapTtHas >HTponus. V3MeHeHMs SHTPONMM B XMMHUYECKHX DPEAKIUAX.
[ToHATHS 0 CaMOTIPOU3BOJIBHBIX MPOLECCAX.

XUMUYECKHE CIEACTBHUS 3aKOHOB TEPMOJWHAMUKU (YpaBHEHHsSI M30TEpPMbI, H300aphl,
H30XO0PHI).

Oueprust [ m606ca u ['enbMrosibiia U HaNPaBIEHHOCTh XUMHYECKUX PEAKIIUM.

XuMHn4eckoe paBHoBecHe. TepMOAMHAMUYECKUH MTOAXO0], KHHETUYECKUHM MOAXO0.

3aKOoH ACUCTBYIOIIMX Mace 1JIsl pABHOBECHBIX MPO1IECCOB. Pa3nuyHbie criocoObl BEIPaKCHUS
KOHCTAHTBI PaBHOBECHS.

CMmelleHre XuMHYECKOrO0 paBHOBECHSL.

XuMuyeckasi KHHETHKA: CKOPOCTh XUMUYECKUX PEaKIIHii, BIUSHUE PA3TUYHbIX (PAKTOPOB Ha
CKOPOCTb XUMHUYECKHUX PEAKLIUM.

[TopsimoK ¥ MOJIEKYISIPHOCTD PEaKIUH.

Teopust aKTUBUPOBAHHOTO KOMIUJIEKCA. DHEPrUsl akTUBAIMU. Y paBHEHUE AppeHuyca.
Karanu3z u karanuzatopel (kigaccudukamuss v MexaHusMm fAeictBus). OcoOGeHHOCTH
KaTAJIMTUYECKUX PEAKLIUMN.

Oco0eHHOCTH KMHETUKH Ta30(a3HbIX, )KUIKO(DA3HBIX U TBEPI0(a3HBIX peaKIHil.
OCHOBHBIE XapaKTEPUCTUKU JAUCIEPCHBIX CUCTEM M MX Kiaccudukanus. TepmMoauHaMuka
IpoLecca pacTBOPEHUSI.

PacTtBOpUMOCTB ra30B, )KHIKOCTEH, TBEPABIX BEIIECTB. 3aBUCUMOCTb PACTBOPUMOCTH OT
TEMIIEPATYPHI U TaBJICHMUSL.

KonnuraTuBHble CBONCTBa pa30aBICHHBIX PACTBOPOB HEIIEKTPOJIUTOB. IlloHWKeHUe
TEMIIEPATYPHI 3aMEP3aHUsI U NTOBBIILIECHUS TEMIIEPATYPbl KUIIEHUS paCTBOPOB KakK CIIEJCTBUE
MIOHI)KEHUE JaBJICHUS Iapa pacTBoputens Haja pactBopoM. Ocmoc. Pons ocMoca u
OCMOTHYECKOT'O IaBJICHUS B OMOJIOTHYECKUX CUCTEMaX.

OnexrponuTtnueckas aucconnanus. CTeneHb  dIEKTPOIUTUYECKON  IMCCOLMALUU.
N3oTonnueckit koapdunment. CunbHbie U cadble HIEKTPOIUTHI.

OcoGeHHOCTH PacTBOPOB CIA0BIX AEKTPOIUTOB. KOHCTaHTa Mucconuanmy.
IIpoTomutuyeckas teopust bpencrena u Jloypu.
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OCOOEHHOCTH PACTBOPOB CHJIBHBIX 3JEKTPOJUTOB. AKTUBHOCTH HMOHOB. MoHHas cuia
pacTBopa.

Hucconmanus Boasl. Monnoe npousBoanoe Bosl (pH, pOH). Cioco6s1 onpeaenenus pH
pacTBOpOB.

[IpoTonuTrnyeckue paBHOBecHs. [ uaAPOIN3 COJIEH.

Bydepnbie pacTBOpHI: Kiaccu(UKaIus, MEXaHU3M JICHCTBHSL.

[Ipupoausie OydhepHbie CHCTEMBI.

[IpousBeneHne pacTBOPUMOCTH MAJIOPACTBOPUMBIX CHIIBHBIX JIEKTPOJIUTOB. Y CJIOBUS
00pa3oBaHus U PaCTBOPEHHS OCAIKA.

OKHCAUTENbHO-BOCCTAHOBUTEbHBIE peakuuU. DakTopbl, BIUSIOLIME HA IPOTEKaHHE
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.

CrangapTHble 3JE€KTPOAHbIE MOTEHLHUANbl M 3JIEKTPOJBUXKYIIAs CHJIa TaJlbBAHUYECKOTO
JJIEMEHTA.

[loTeHnManel OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX (PEIOKC) AJIEKTPOJIOB. YpaBHEHHUE
Hepucra 11 31€KTpoAHOTO NOTEHIMANA U AJIEKTPOABIKYIIEH CUJIBL.

Hanpasnenne npoTekaHusi OKMCINTENbHO-BOCCTAHOBUTENIBHBIX IIPOLIECCOB.

DNEeKTPOIN3 PACTBOPOB U PACILIABOB.

XuMuyeckasi 1 3JeKTPOXHUMHUYECcKas KOPpOo3us.

3amuTa MEeTauioB OT Koppo3uu. MmxeHepHble cTpateruu 0opbObl ¢ Koppo3ueil. MeTo bl
3alUThl METAJIOB OT KOPPO3HH.

Kommnekcubie coequnenus. [lonmyuenue. Homenknatypa. M3omepus.
KommekcooOpa3zoBanne B  pactBopax. KoHcTaHTa HECTOMKOCTH W KOHCTaHTa
YCTOWYUBOCTH.

XuUMHUYecKasi CBSI3b B KOMIUIEKCHBIX coequHeHusx (meroa BC, TKII).

O6mras xapakrepuctuka 31eMeHToB VII-A rpynmsl.

I"anoreHsl ¥ UX COEAMHEHUS. DKOJIOTHsI, TOKCUKOJIOTHSI.

OO6mrast xapakTepucTHKa 31eMeHTOB VI —A rpymibl.

Cepa u ee coenuHenusa. CoeMHEHUS CEpbl KaK BaKHEUIIIHMM 3arps3HUTENb OKPYKAIOIIECH
cpeabl. KpyroBopoT 1 5K0JIOTHUECKUE aCTIEKThl XUMUU CEPBI.

Kucnopon u ero coenunenus. Pecypcsl U KpyroBopoT KUCIIOpoia B IPUPOJIE.

Bona kak mpupoaHoe BemiecTBO. 3arps3HuTenu Boiabl. CTpykTypa M CBOICTBa BOJBI.
AHoMasbHbIe cBOMcTBa BOJIbL. JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTPaHEHMSL.

OO11ast XapakTepUCTUKA IEMEHTOB V-A rpymisl.

A30T 1 ero coenuHeHUs. Pecypchl U KpyroBopoT a3oTa B IPUPOJIE.

®ocdop u ero coenunenus. Pecypcel u kpyroopot ¢ocdopa B mpupoe.

OOmast xapakrepuctuka 3neMeHToB |V —A rpynn. Pecypchl u KpyroBopoT yriepojaa B
pUpoJie. DKOJIOTMUYECKHE aCIIEKThl XUMHHM YIIIEpoa.

CoenuHeHNs KpEMHHUS U FepMaHusi. XUMHUs IOy POBOIHUKOB.

VYraepoa. Amnotponssie Gopmel yriepoga. Okcuipl, kapOoHaThl, Kapouasl. Pecypcel u
KpPYroBOPOT yIjiepoJia B IPUPOJIE.

Cunukatsl 1 anroMOCHIMKaThl. CTEKII0, CUTAJLIBI, [IEMEHT, KEpaMHKa.

O0mas xapakTepuctuka neMeHToB l1-A rpynmnsl.

Mertansl: o0miast XapaKTepUCTHUKA, CIUIABbI, METObI OIyYEHHUS.

XuMHs S-METaJI0B. DKOJIOTHS U TOKCUKOJIOTUSI.

XuMHs P-METauIOB. JKOJIOTHS U TOKCUKOJIOTHS.

OOmiast xXapakTepUCTHKAa MEPEeXOJHbIX METAUIOB M UX COEJUHEHUH. DKOJOrus,
TOKCUKOJIOTHSL.

Xumust d-snementoB I-1I rpynn nepuoandeckoit cucremsl .M. MenneneeBa. Jkosorus,
TOKCUKOJIOTHSL.

Xumus 3d-3nementos VI - VI rpynn neproandeckoid cUCTeMbl. DKOJIOTHsI, TOKCHKOJIOTHSL.
Xumus ¥ HaHoTexHoJoruu. OOIue 3ajauu HAHOTEXHOJIOTHH.

OO6mas xapaktepuctuka HaHocucTeM. OCHOBHBIE TIOHSATHS.
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Hanomarepuaisl 1 MeTo/IbI UX MOJTy4eHus. PeakimonHast cnocoOHOCTh HAHOMATEPHAJIOB.
IIepcniekTUBEI pa3BUTUS HAHOTEXHOJIOTUH.

DKoJIoTHYECKasi XUMHSI U «3€leHas» XuMus. lIpUHLMIBL «3€leHOM XUMHUHM» U HX
BOIUIOLICHHUE.

XHUMHMKO-3KOJIOTMYECKUE ACIIEKTHI UHKEHEPHOU NEATEIbHOCTH.

Tunbl 3K3aMeHAIIHOHHBIX 3aa4.

XuMuuyeckas TEPMOAUHAMHUKA

1.

2.
3.

4.
S.

Pacuer craHmapTHOW SHTAIBNUHM PEAKIUH 10 CTAaHJAPTHBIM SHTAIBIHIM OOpa30BaHHA
BEILIECTB.

Pacuer crannapTHOM SHTANBIINU PEAKIUH 110 CTAHIAPTHBIM SHTAJIBIIUSAM CTOPaHUS BEILIECTB.
Pacuer cranaapTHoit sHeprun ['mb0ca peakuuy No BEeIMUYMHAM CTaHJAPTHOM SHTAJIBIINU U
CTaHJIApPTHON SHTPONUHU PEAKIIUU. AHAIN3 SHTPONUUHOTO U SHTAIBIIUHHOTO (aKTOPOB.
Pacuer TeMmnepatypbl paBHOBEPOSITHOTO POTEKAHUS IPSIMOT0 M 0OPaTHOTO MPOIIECCOB.
Pacuer KOHCTaHTBI paBHOBECHS TIO HI3MEHEHUIO CTaHIAPTHOU sHepruu [ 'no6ca peakum.

XuMHuyecKkasi KHHETHKA.

1.
2.
3.

Onpenenenne nopsaka peakiuy o KHHETUYECKUM JIaHHBIM.
Pacuer sHEeprum akTUBaNMK M0 KUHETUYECKUM JIAHHBIM IIPU PA3HBIX TEMIIEpaTypax
Pacuer sHeprum akTuBanuu Mo TEMIEPaTypHOMY KOIPPHUIIMEHTY CKOPOCTH PEaKIUH.

PacrTBopsl. IIpoTosiuTyeckoe paBHOBecHe U MPOLECCHI

1.

ok w

©ooNo

Pacuer koHIeHTpamuii pacTBOpPOB (MAaccoBOW JOJIM, MOJBHOM [IOJIU, MOJISPHOM
KOHLIEHTPALIMHU, MOJISIPHON KOHLIEHTPAIMK SKBUBAJIEHTA, MOJISUIIBHOCTD).

Pacuersl, cBsi3aHHBIE C NPUTOTOBIIEHHEM PACTBOPOB (C YYETOM Pa3IMYHBIX CIOCOOOB
BBIPA)KEHUS COCTaBa PACTBOPOB).

Pacuer pacTBOpOB CHIIbHBIX 3JIEKTPOJIUTOB.

Pacuer pacTBOpOB Cl1a0bIX IIEKTPOIUTOB.

Pacyer pacTBOpOB MPOTOJIUTOB, MOJTYYEHHBIX CMEIICHHEM PACTBOPOB OJIHOTO U TOTO XKE
BEIIECTBA.

Pacuer pacTBOpOB NPOTOIHUTOB, MOJYUEHHBIX CMEIICHHEM PACTBOPOB PAa3HBIX BELIECTB.
Pacuet pacTBOpOB ruapOIU3UPYIOIIUXCS COJICH.

Pacuer 6ydepHBIX pacTBOpOB.

PaBHOBecHss B pacTBOpax KOMIUIEKCHBIX COEAMHEHUN. PacueT KOHIEHTpauuil HOHOB
METaJIOB TI0 3HAYEHUSM KOHCTAHT HECTOMKOCTH KOMITJIEKCHBIX HOHOB.

I'eTeporenHble paBHOBeCHs U MPOIECCHI

1.

2.

o aks

Pacuer macchl MaJIOPaCTBOPUMOI'O BCHICCTBA, HAXOJALICTOCA B HACBIIICHHOM pPAaCTBOPC
OIIPCACIICHHOI'O o0BeMa.

Pacuer KOHICHTpaluK MaJIOPACTBOPUMOTO BCHICCTBA, HAXOAAIICTOCA B HACBIIICHHOM
PacTBOPEC U3BECTHOT'O o0BeMa.

Pacuer Macchl MaJIOpaCTBOPUMOTI'O BCHICCTBA, HAXOAAIICTOCA B PACTBOPEC U3BECTHOTO
o0beMa B NpUCYTCTBUU OJHOUMCHHOI'O MOHA.

Pacuer maccel BCIICCTBA, HCO6XOI[I/IMOFO JJIA BBINIAACHUA OCaJIKa.

BrIsicHeHHE BO3MOKHOCTH BBINIAICHUS OCagKa.

Pacuer PaCTBOPUMOCTH MAJIOPAaCTBOPHUMOI'0 BCIICCTBA, HAXOIALICIOCSA B HACBIIICHHOM
pacTBOpC HU3BECTHOM KOHIOCHTpAalnK.

Penoxc-paBHOBecHs U peIOKC-TIPOIECCHI
Pacuer 31eKTpoIHOTO MOTEHIHANIA B YCIOBHSIX, OTJIUYHBIX OT CTaHAaPTHOTO.
Pacder craHmapTHOTO SJIEKTPOJHOTO MOTEHIMAIA MO H3BeCTHbIM 3HaueHUsM JJIC wu



JIEKTPOJHOIO NOTEHIMANA IPYrOro MIEKTPOaa.

Omnpenenenre HalpaBlIEHHUs pEIOKC-IIpoliecca B CTaHJAPTHOM COCTOSIHUM U COCTOSIHUH,
OTJINYAIOIIEMCS OT CTaHJAPTHOIO.

Omnpenenenue TayOMHBI MPOTEKaHHWS PENOKC-TIpoLecca Ui CTaHIAPTHOTO COCTOSHHSL.
Pacuer KOHCTaHTBI paBHOBECHS PEIOKC-IIpOLIECCa.

CBoiicTBa 3JIEMEHTOB M HX Ba)KHEHIINX COeIUHEHHH B COOTBETCTBHH C IOJIO:KEHHEM
3JIECMCHTOB B nepuounqeckoﬁ CHUCTEME, CTCAYET pacCMaTpUBaATh 110 CJICAYOILIEMY IIJIAHY:

N

dnemenmol — memannwl
[TonoxeHue 1eMEHTOB B IEPUOINYECKON CUCTEME. DIEKTPOHHBIE KOH(UTYpallil aTOMOB.
Nx ocobennoctu. IlposiBnsiemble cTeneHW OKUCIEHUS (IPUMEpPHI), KOOPIMHAI[MOHHBIE
yucna (mpuMepsl). MI3MeHeHre aTOMHBIX U HOHHBIX PaJInyCOB, OTEHIIMAJIOB HOHU3ALMH.
N3meHeHne MeTanaIn4eckoi akTUBHOCTH MPOCTHIX BELIECTB B MOATPYIIE (IPUMEPHI).
N3meHeHne yCTOMYHMBOCTH COEIMHEHHH C BBICIICH CTENEHBbK) OKHUCICHUS B IMOATPYIIIIE.
N3mMeHeHne  KUCIIOTHO-OCHOBHBIX  CBOWCTB M OKHCIIMTEIBHO-BOCCTAHOBUTEIBHOU
CIIOCOOHOCTH COEIUHEHUN IJIS:

a) 3JIEMEHTOB B OIMHAKOBBIX CTCIICHAX OKUCICHUS,
0) 0OIHOTO JIEMEHTAa C pa3HbIMU CTENEHIMU oKucaeHus. [Ipumepsl.
4. DKOJOTHSA U TOKCUKOJIOTHS JIEMEHTOB H NX COG)II/IHCHI/II\/II.

Dnemenmul Hememanol:

[TonoxeHne 2MeMEHTOB B MEPUOJNIECKON CHCTEME. DIIEKTPOHHbBIE KOH(GUTYpaIlii aTOMOB.
W3meHeHne aTOMHBIX M HMOHHBIX PaJuycOB, MOTEHLMAJIOB HMOHHU3ALMU, CPOJACTBA K
ANIEKTPOHY, IEKTPOOTPpULIATEIBHOCTH. [IposiBisieMble CTeeHN OKUCIIEHUs (TIPUMEPBI).
CrpoeHue npocThIX BeHIecTB. 3aKOHOMEPHOCTH B U3MEHEHUU XUMHUYECKUX U PU3NYECKUX
CBOWCTB B MOJrPYIIIIE.

Crpoenue COeqUHEHNN C BOJIOPOJIOM. 3aKOHOMEPHOCTH B XUMHUYECKHUX
(BOCCTaHOBUTEINIBHBIX U KUCIOTHBIX (OCHOBHBIX) U (PU3MYECKHUX CBOMCTB B MOATPYIIIIE.
N3meHeHne ycTOWYMBOCTH COEIMHEHUH C BBICIIEH CTEMEHbIO OKUCICHHS B MOJTPYIIIE.
N3meHeHne  KHUCIOTHO-OCHOBHBIX CBOMCTB U OKUCIHMTEIbHO-BOCCTAHOBUTEIHHOU
CIOCOOHOCTH COSAMHEHUH.

DKOJIOTUS M TOKCUKOJIOTHS 3JIEMEHTOB U UX COCTUHEHHIH.

2. Ilpumepot Gunemos K IK3ameny

®I'bOY BO «KybaHckuii rocyjapCTBEHHbBIN YHUBEPCUTET
kadenapa oO1iel, HeOpraHu4ecKo XUMHUH U
UH(GOPMAIMOHHO-BBIYMCIUTEIbHBIX TEXHOJIOTUN B XUMUU
HarnpasieHue nmoarotropku 20.03.01 TexnocdepHas 6€301aCHOCTh
JucuuIuinHa «OCHOBBI HEOPraHMYECKON XUMUN»

BK3AMEHAIIMOHHBIN BUJIET Ne 1

1. llepuoauueckuii 3akoH U nepuonuueckas cucrema J[.M. Menneneesa.
[leproANYHOCTH CBOMCTB AJIEMEHTOB U UX COEJMHEHUI.

2. Yrnepoa. AmnorponHsie (opmbl yriaepoaa. Okcuabl, KapOOHAThl, KapOWIbI.
Pecypchl 1 KpyroBOpoT yriiepojia B IpUpPOJIe.

3. Beruucnuts pH Gydepnoro pactsopa, conepxkaiero 0,70 M CH3COOH u 0,60
M NaCH3COO. Omnpenenutb, kak uzMeHutcs pH OydepHoro pactBopa mnpu
no6asienuu k 1,000 2 Takoro pactBopa 10 mz 1,00 M HCI. K« (CH3COOH) = 1,8
- 10°.



Kpurtepuu oneHuBanus pe3yibTaTOB 00y4eHHs .

- KpUTEPHUM OLICHUBAHUS MEPOIIPUATUI TEKYIIETO KOHTPOJI YCIIEBAEMOCTH

HaumenoBanue,
IToka3aTtenu yCHEUIHOrO BHIONIHEHUS OTUETa, 3a1aHHs
obo3HaueHNe
- mabopaTopHas paboTa BBITOJHECHA B MOJHOM O0OBEME C COOIOACHHEM HEOOXOAUMOM
MOCJIEI0BATEILHOCTH ICHCTBHIA U ITPABUIT TEXHUKH OE€30IMaCHOCTH;
TlaGopaTonkas - mo JyabopaTopHOil paboTe MPEACTABICH OTYET, COAEpXAlMid HEeO0O0XOqUMbIe
p£6OT£ HAOJMIOMCHUSI W BBIBOIABI, OQGOPMIIEHHBI B COOTBETCTBMHM C YCTaHOBJIEHHBIMH

TpeOOBaHUSIMU;

- MpH 3alUTe JIAOOPaTOPHOW PabOTHI MOKA3aHO CBOOOMHOE BJaJCHHE MAaTEPHAJIOM U
JIaHBI TIPaBUJIbHBIE OTBETHI HE MeHee YeM Ha 50% 3aJaHHBIX BOPOCOB

Pacuernbie 3alaHuA

- 3aJa4¥ JOJDKHBI OBITh MPAaBUIIBHO PEIIEHBI, aKKypaTHO O(OPMIICHBI, C MOAPOOHBIM
OIMCAaHMEM XOJla PEIICHUS M PACUETHBIX (HOPMYJI B OOILIEM BHJE C YKa3aHUEM €IUHHUI]
U3MepeHusl BceX BenuuuH. [IOHMMaHue CTYJIEHTOB U3y4aeMOro MaTtepuaa, CBI3aHHOrO
C pelreHreM 3amauu (cymMma 6amioB > 50)

Ompoc, Tect

- CTy}leHT BOCIPOU3BOAUT OCHOBHBIC ITOHATHUA, BBISIBJISIET B3aMMOCBA3H,
KIacCH(QUIMPYET M aHAM3UPYET, NMPUMEHSET Ha TPaKTUKE MPOWICHHBIN Marepual.
ITonmubie oTBeTH Ha He MeHee yeM 50 % BonmpocoB

Pedepar (moxitan)

- B pedepare (IOKIame) PACKPHITO COMACPKAHHME IIOCTABICHHBIX BOIIPOCOB,
copMynMpoOBaHbl pe3yJbTAaThl, BBIBOIbI, O0OOOIIEHUE, JIMYHAS TOYKA 3peHHs, padora
CTPYKTYpUpOBaHa M O(pOpMJIEHa B COOTBETCTBHHM C TpeOOBaHUSIMHU K 00bEMY W
ohopmiieHunto pedepara, UCTIOIb30BAHBI PEKOMEH/1yeMble HCTOUHUKH

Kpurepusimu O1ieHKH TTpe3eHTAIHd COTIPOBOXKIAIONINX TpeCTaBiIeHne pedeparoB u
WHIAWBHIYAIBHBIX 3aJaHUN SBIISIOTCS CTPYKTypa Mpe3eHTalu (CHOpPMYIUPOBAHO IIETb,
nHbOpMAIHMA M3JIOKEHA IMOJIHO W YEeTKO, WIUTFOCTPAIMU YCHIMBAIOT 3()QeKT BocmpHsaTHs
TEKCTOBOM YacTh MHGOPMAIINH, CACTIaHbI BBIBOJIBI ), 0(hOpPMIICHHE TTPE3EeHTAINH (€ TUHBIN CTUITh
odopmiteHnsi, GOH COYETACTCS C TEKCTOM WM TpaduKoil, Bce mapameTpbl mpudTa XOpOIIo
nonoOpaHbl, KIIIOUEBBIE CJIOBAa B TEKCTE BbIACICHBI), 3(dext npesentanun (oOmriee
BIIEYATIICHUE OT MPOCMOTPA MPE3CHTAINH)

- KpUTEpUil OLIEHUBAHUS IIPU IPOBEICHUH MPOMEKYTOUHON aTTeCcTalluu

OueHnka

KpnTepnn OLHCHUBAHMUSA I10 IK3AMEHY

Bricokuii ypoBeHb OueHka «OTIMYHOY» BBICTAaBISETCA O00ydaromeMycs,
«5» (oTIH9HO) €CIT OH TIIyOOKO M MPOYHO YCBOWII IMPOTPaMMHEIN MaTepHal,

WCUEPIBIBAONIE, TIOCIECOBATENIFHO, YETKO H JIOTHYECKU
CTPOWHO €ro W3JIaraeT, YMeeT TECHO YBS3BIBATH TEOPHUIO C
MPaKTHUKOM, CBOOOIHO CIIPABIAETCS C 3aa4aMU, BOIIPOCAMH H
IPYTUMH BHIAaMH TPUMEHEHHS 3HAHWHA, HE 3aTPYIHSIETCS C
OTBETOM TIPY BHUAOM3MEHEHUH 3aJaHUH, HCIONB3yeT B OTBETE
MaTepHua peKOMeHTyeMOi JTUTEPaTypPHL, MIPaBIILHO
000CHOBBIBAET TIPUHATOE perieHue, BJIAJIEET
Pa3HOCTOPOHHIMH HAaBBIKAMH ¥ TIPHEMaMH  BBITIOIHEHUS
MPAKTUYECKUX 3aJIaHUM.

Cpenauii ypoBeHb «4» (XOpOIIo) OrmeHKka «XOpOIIO» BBICTABISETCS OO0YdJaIOMIEMYCH,

€CIIM OH TBEPJI0 3HAET MPOTrPaMMHBII MaTepHa, TPaMOTHO U T10
CYIIECTBY M3JIaraeT €ro, HE JOMyCKass CYIIECTBEHHBIX
HETOYHOCTEl B OTBETaX HA BOMPOCHI, NMPABUIBHO MPHMEHSET
TEOPETUYECKHE IOJIOKEHUS IPU PEHICHUU MPAKTHYECKUX
3aJJaHuH, BIaJieeT HeoOXOMUMBIMHA HAaBbIKAMHU U TIPHEMaMH HX
BBITIOTHEHHSI.

Ioporossrit YPOBEHB B3y Ouenka «YIOBJIETBOPUTEIBHO BBICTaBIISIETCS

(YOBNIETBOPHUTENBHO)

00ydaromemMycsi, €clii OH MMEET 3HaHHS TOJIbKO OCHOBHOTO
MaTepuala, HO He yCBOWII €To0 JIeTajleH, JOIyCKaeT HETOYHOCTH,
HEJIOCTATOYHO TpPaBWIbHBIC (OPMYIMPOBKH, HapyIICHUS




JIOTUYECKON TOCJEeI0BATENIbHOCTH B H3JI0KEHUU
MPOrpaMMHOT0 MaTepHalia, WCHBITHIBACT 3aTPYAHEHUS IIpU
BEITIOJTHCHUY TIPAKTHYECKUX PadoT.

MUHUMATBHBII YPOBEHB 2» OueHka  «HEYJOBJIETBOPUTENBHO»  BBICTABIISAETCS
oOyJaromemMycsi, KOTOPBI HE 3HAET 3HAYUTECIBHON YaCTH
MPOrPaMMHOTO MaTepHaIa, IOMyCKaeT CYIIECTBEHHBIC OITHOKA
B OTBETaX HAa BOIPOCH, HEYBEPEHHO, C OOJBIIMMH
3aTPYIHEHUSIMU BBITIONHSIET MIPAKTUUECKHUE 3aJaHUs.

(HeyIOBIETBOPUTEIHHO)

OrneHOYHBIC CPENCTBA Il WHBAIMJIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX WHANBUAYAITbHBIX TICUX0()U3HUECKUX 0COOCHHOCTEH.

— TpH HEOOXOJMMOCTH WHBAIUIAM H JIMI[AM C OTPAHWMYCHHBIMU BO3MOYKHOCTSIMU
3II0OPOBBS MPEOCTABIISIETCS IOTIOTHUTENILHOE BPEMsI [T TTOITOTOBKH OTBETA HA DK3aMEHE;

— TIpH TIPOBEJICHUH TIPOTICTYPHI OIICHUBAHUS PE3YJIbTATOB 00YUEHUS WHBAIHUJIOB U JIUIL C
OTPaHWYECHHBIMHA BO3MOYKHOCTSIMU 37I0POBbSI IIPETYCMATPUBACTCS UCTIOIB30BAHNE TEXHUICCKUX
CPEICTB, HCOOXOUMBIX UM B CBSI3H C UX WHIUBUIYATLHBIMU 0COOCHHOCTSIMU,

— MPU HEOOXOJUMOCTH JTsl 00 YJAIOIITUXCS C OTPAaHHYECHHBIMHA BO3MOYKHOCTSIMH 3JI0POBbBSI
W WHBAIUIOB TIPOIEAypa OIECHUBAHUS PE3yJbTATOB OOYUEHHUS 10 JTUCITUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipomemypa oleHUBaHUS PE3yabTATOB OOYUCHHS WHBAIHMJIOB W JIMII C OTPaHHYCHHBIMA
BO3MOJKHOCTSIMH 3JIOPOBBSI 10 JHCUUIUIMHE (MOJIYIIO) TpPEAyCMaTPHBAET MPEAOCTaBICHHUE
nHpopmanuu B Qopmax, amanTHPOBAHHBIX K OTPAHHYCHUSM WX 3JIOPOBbS W BOCHPHUSITHS
nHpopmaluu:

Jlis U1 ¢ HapyIIEHUSIMH 3PEHHUS:

— B IIeYaTHOU (popMe yBEIIMUECHHBIM MIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jljig 11 ¢ HapyIIEHUSMH CIyXa:

— B IIeUaTHOU opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljig 11 ¢ HapyIIeHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B IIeYaTHOU opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHbIN TepeYeHb MOKET ObITh KOHKPETHU3MPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00ydJaronuxcs.

5. Ilepevyenb yueOHOM JTUTEPATYPbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOHasi 1uTepaTypa
1. O6mas xumus. Teopus u 3amaun: YueGHoe nocobue [DnexTpoHHbIN pecypce] / Tom.

pen. H.B. Koposuna u H.B. Kynemosa. — 2-e u3a., crep. — CI16.: UsnatenbctBo «Jlanby», 2017.
— 492 c.: un. — (YueOnuku nns By30B. CrnenuanbHast aureparypa). ISBN 978-5-8114-1736-0 —
Pexxum nmocryna: https://e.lanbook.com/book/971697category_pk=3868#authors

2. I'nmunka, HJIL Ilpaktukym no oOmel xumuu: yued. mocoOue sl akaJeMHUYecKOro
6akanaspuata / H.JI. T'nunka; moa. pea. Ilonkosa, A.B. babkosa, O.B. HecrepoBoit. — M. :
WznarensctBo HOpaiit, 2016. — 248 c. — Cepust bakanasp. Akagemuueckuii kypc. ISBN 978-5-
9916-3480-9.

3. I'muuka, H.JI. 3amaun u ynpakHeHUs 1mo oOuiei XuMuu: ydel.-IpakTHy. mocodue
[Dnextponnsiit pecype] / H.JIL. I'munka; moxa. pen. B.A. IlonkoBa, A.B. babkosa — 14-e uzn. —
M.: UznarensctBo FOpaidt, 2017. — 236 c. — Cepust: bakanasp. Axkanemuuecku kypc. ISBN 978-
5-534-02347-3. Pexxum mocrtyma: https://biblio-online.ru/book/C330B6AD-8514-42F9-B5DA-
3C4AETD92A55
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4. Pocun U.B. Xumus. Y4eOHUK U 3ala4HUK: ISl PUKIaTHOTO OakanaBpuara / M.B.
Pocun, JI.JI. Tomuna, C.H. ConosseB. — M. : UznatensctBo IOpaiit, 2018. — 420 c. — (Cepust:
bakanasp. Ilpuxnagnoit kypc) ISBN 978-5-534-01536-2 Pexum poctyma:: https://biblio-
online.ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4

5. Bonbxun, Bragumup BacunseBud. O6miast xumust. OcHoBHOU Kypce [Teker] : yaeOHOe
rmocodue JuIs cTyneHToB BY30B / B. B. Bombxun. - U3a. 2-e, nepepad. u gon. - CII6. [u ap.] :
Jlanb, 2008. - 464 c. - (YuebHuku /uig By30B. CrienuanbHas auTepaTypa). - bubmauorp.: c. 424-
425. - ISBN 9785811408290

6. BonbxuH, Bragumup BacwibeBmu. OOmast xumwusi. M30paHHble ThaBel [Tekct] :
yaeOHoe rmocobue /s cTyaeHToB By30B / B. B. Bonbxun. - U3x. 2-e, nepepab. u mom. - CII06. [u
ap.] : Jlans, 2008. - 378 c. - (Yuebnuku ans By30B. CrienmanbHas JuTeparypa). - bubmuorp.: c.
335. - ISBN 9785811408313

7. Bonbxun, Bragumup BacunbeBuu. O6mas xumus. CrnenuanbHblii Kype [Tekcrt] :
yaeOHoe mocobue /st cTyaeHToB By30B / B. B. Bonbxun. - U3x. 2-¢, mepepad. u mom. - CII0. [u
ap.] : Jlane, 2008. - 440 c. - (Yuebnuku as By30B. CrienmanbpHas JuTeparypa). - bubmuorp.: c.
398. - ISBN 9785811408306

8. Tlpecc, M.A. OcHOBBI 00IIeH XUMUHU [DIEKTPOHHBIH pecypc] : y4ed. mocodme —
OnexktpoH. naH. — Cankr-IletepOypr : Jlawp, 2012. — 496 c. — Pexum nocryna:
https://e.lanbook.com/book/4035

5.2. llepuoguyeckas Jureparypa

1. Ycnexu XuMuu - pOCCUMCKUN HAYYHBIN KypHa, MyOJUKYIOIINI 0030pHbIE CTaThH
0 aKTyaJlbHBIM MTPOOIEMaM XUMHUU U CMEKHBIX HayK.

2. XKypHan oOrmieit XuMuu — OAWH U3 KPYIMHEHIINX POCCUUCKUX HAYYHBIX KYpPHAJOB,
OTpaXKaloIIUX OCHOBHBIE HAMpaBICHHUS PAa3BUTHS XUMUHU, MyOIUKYIOIUHA  paboOTHI,
MOCBSAIIEHHBIE aKTyaJIbHBIM OOIIMM BOIIPOCAaM XMMHUU U MpoOiieMaM, BOSHUKAIOIIUM Ha CThIKE
pPa3IMYHBIX pa3/eioB XHMHH, a TakKe Ha TpaHHUIaX XUMHHM MU CMEXKHBIX C HEHl Hayk
(MeTamoopraHM4ecKue COEOUHEHHs, JJIEMEHTOOPraHWYecKass XHMHsS, OpraHH4YecKue u

HCOpFaHI/I‘IeCKI/IC KOMIIJICKChI, MCXaHOXUMHA, HAHOXUMUSA U T. I[.).
3. https://www.Kkubsu.ru/ru/node/15554

5.3. HHTepHeT-pecypchl, B TOM 4YHCJIe COBpPeMeHHbIe NMpodeccuoHATbHbIE 0a3bl
JAHHBIX U I/IHq)OpMaHI/IOHHLIe CIIPAaBOYHBIC CUCTEMbI

JIeKTPOHHO-0u0ImoTeynbie cucreMsbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. 9bC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect www.sciencedirect.com

3. HammonanbHas »nexkTpoHHas OuOIMOTEKa (IOCTYyHn K DJIEKTpOHHOW OubImoTeke
nuccepranuii Poccuiickoit rocynapctsennoi oubmmoreku (PI'B) https://rusneb.ru/
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Pecypcsbl ¢B0OOOIHOTO q0CTYNA:

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

2. HWudopmanumonnas cucreMa "EnuHoe 0OKHO qoCTyIma K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;

3. Enumnas xoyutekius nuppoBbix 00pa3zoBaTelbHbIX pecypcos http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE 3/1eKTPOHHbIE 00pa3oBaTe/ibHbIe U HHGPOPMALMOHHBIE PecypChl
KyoI'y:
1. ba3a yueOHBIX MJIaHOB, y4€OHO-METOIMIECKUX KOMIUIEKCOB, MyOIUKAU 1
koHpepenwmii http://mschool.kubsu.ru/
2. bubnuortexa MHPOPMAIMOHHBIX pecypcoB Kadeapsl HH(OPMALMOHHBIX
oOpasoBateNbHBIX TexHosorui http://mschool.kubsu.ru;
3. DnektpouHHblit apxuB qokymentoB KyoIl'Y _http://docspace.kubsu.ru/

6. MeToauyeckue YKa3aHus JIsi O0y4YAIOIIMXCS MO OCBOCHHI) TUCIHUILIAHBI
(MoayJin)

6.1. Opranu3amnus ayIMTOPHOH padoThl.

[To kypcy mpeaycMOTpeHO MPOBEACHHUE JICKITMOHHBIX U JTa00paTOPHBIX 3aHITHH.

['maBHOM 3amadel JIEKIIMOHHBIX 3aHATHI SBISETCSA IepeAada B CTPYKTYPUPOBAHHOU
dbopme cucremarmsupoBaHHOM ~ uwHMopmarmu  Oosbmoro  oowrema. [locemenwe wu
KOHCIIEKTHPOBAaHUE JIEKIIMH CTYACHTaMU 0053aTeNbHO, TaK KaK CIIOCOOCTBYET (OPMHUPOBAHUIO
o0LIMX MOAXO0JI0B M MPUHLMUIIOB YCBOCHHS COJEp>KaHUS JAaHHOM AUCLUMILUIMHBI, COJACHCTBYET
aKTUBU3AIMKM MBIIUICHUS HALEJIMBAeT Ha JAIbHEUIIYI0O CAMOCTOSITENbHYIO MO3HABATEIbHYIO
NeSITENIbHOCTD.

JlaGopatopnast pabota — d¢opma 0O0ydeHHUs, CBSI3aHHAS C IIPOLIECCOM OCO3HAHUS
M3y4aeMOTO MaTepHalia Ha OCHOBE CAMOCTOSITEIIbHON MPeIBAPUTEIHLHON yUeOHOM e TeTbHOCTH
CTyIeHTOB. BpinonHenuto jpabopaTopHOil pabOTHl MpenauiecTByeT Oecelqa, KpaTKUM Ompoc
CTYIEHTOB, OOCYXJEHHE IHCKYCCHOHHBIX BOIPOCOB H3ydaeMoil Tembl. X oOcyxaeHus B
YCIOBUSX KOJUJICKTUBHOM paboThl OOEcreunBaeT aKTUBHOE YYacTHE KaXKJIOTO CTYACHTA.
JlaGopatopHas paboTa BKJIIOYAET W3YyYCHHE METOJMK IMPOBEICHUS U IUJIAaHHUPOBAHHE
SKCIEPUMEHTA, OCBOCHHE U3MEPHUTENLHBIX CPEJICTB, MPABUI TEXHUKH 0€30I1aCHOCTH, OBJIAJICHHE
HaBbIKAMHU JKCIEPUMEHTAIbHON paboThl, 00pabOTKH, OGOPMIICHHS W aHajIN3a MOJIY4YEHHBIX
pesynbraToB. I[lpu mnpoBeaeHuu 1a0OpaTOPHBIX pabOT couyeTaeTcss WHIAUBUAYAIbHBIH H
IPYNIIOBOM METOJ BBIMOJIHEHUS paboThl. OTueT mo jJabopaTopHOil paboTe TOKEH COAepKATh:
JIaTy BBIMOJHEHUS paboOThl; Ha3BaHWE U I1IeJIb pabOThI; XOJ PaOOThHI; 3arOTOBKUA TaOMUIl AJIs
3aMoJHEHUS YKCIEPUMEHTAIbHBIX JaHHBIX;, HAOMI0aeMble SIBJICHUS;, YPAaBHEHUS XUMUYECKHX
peakiuil mpeBpalleHuil, COMPOBOXKIAIOUINX SKCIEPUMEHT, CXEMbl MPUOOPOB; PpaCUETHI,
rpaduky; BBIBOJIBI (TEOpETUYECKOE 0OOCHOBAHUE TOTYUYCHHBIX pe3ynbTaToB). JIabopaTopHsIii
KYpHaJ 3aloJIHseTCs B Mpoliecce BbIMoyiHeHUs paboTsl. [lpu 3ammre nmabopaTtopHoit paboThI
CTY/IEHT JIOJDKEH YMETb OOBSCHAThH LIEH, 33Ja4M, XOJ NMPOBEJEHUs PabOThl, €€ pe3yabTaThl,
ClIeNIaHHble BBIBOJBI, & TAKXKE OCHOBHBIE M KOHCTPYKTHBHBIE CIOCOOHOCTH HCIOJIB3yEMOTO
oOopynoBanus. OTYeT JNOJDKEH MPEeAOCTABIATHCS IMPENOAaBaTeN0 Ui MPOBEPKU B TEUECHUH
HEJIENH MOCIIe BBIOJIHEHUS JJAO0OpaTOpHON pabOTHI.

6.2 Opranmsanus npouecca caMoOCTOATEJIbHOM padoThI.

BaxHbIM IIyTeEM OCBOEHHS CTY/I€HTaMHU HOBBIX 3HAHWH, YMEHUH U HABBIKOB B OCBOECHUU
JUCUMIUIMHBL  SBIII€TCS  TEKyllas W TBOpYecKas  MpOOJIEeMHO-OPHEHTHUPOBAHHAsS
caMOCTOsITENIbHAsT paboTa, KOTOpas HMEET LEeNbI0 3aKpeIluleHue M yriIyOJeHue 3HaHuM,
MOJIy4eHHBIX Ha ayJUTOPHBIX 3aHATHUSX, MIOUCK U MPUOOpEeTeHNe HOBBIX 3HAHUN M yMeHHU. B
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CaMOCTOSITEJIbHOM ~ pa0oTe 3aj0’KeHa BO3MOXKHOCTb  CAMOCTOSTENIBHOCTH  MBIIUICHHS,
TBOPYECKON aKTUBHOCTHU CTYJICHTA.
[Ipu opraHu3anuu BHEAYAUTOPHOW CaMOCTOATENBHON pPabOTBl  HCHOJIB30BAHBI

crenytomue ee (JOpMbI: MOArOTOBKA M HamKMcaHue pedeparos, TOKIAA0B, MOAOOP U U3yUeHHE
JUTEPATYPHBIX HCTOYHHKOB, MOJOOP HIUIIOCTPATUBHOTO W OINKCATEIBHOTO MarepHajga Iio
OTIENLHBIM pa3jiesiaM Kypca B ceTu «MHTepHeT», peleHue 3a/1a4, TECTUPOBaHHE.

JUJIs BBITIOJTHEHHUSI TECTOBBIX 3aJaHWM, HEOOXOIUMO TOMHHTH, YTO TIEpe]] HAYAJIOM
BBITIOJTHEHUS] TECTOB CJICAYeT BHUMATEIHLHO M3YYUTh TEOPETUUYCCKHIA MaTepHUal U OTBETHTh Ha
BOTIPOCHI JUISI yCTHOTO KOHTPOJIS.

Pemenue 3a1a4 — oMH U3 3JIEMEHTOB IPOIIECca H3YUCHUH TUCIUIUTHHEL [Ipu pemennn
3aad 3aKpeIUISIIOTCS M YrIIyOJISIFOTCS TEOPETUYECKHE 3HAHWH, MPUOOPETArOTCs HABBIKH M
YMEHHUS IPUMEHSTH OCHOBHBIC 3aKOHBI K PEIIEHHIO KOHKPETHBIX 33124, IPUOOPETAIOTCS HaBBIKK
MOJIb30BAHMSI MAaTEMaTHYCCKHM arlapaTtoM W HaBBIKM BBIYUCICHUA. llepen pernieHneM
pacYeTHBIX 3a7a4 HEOOXOMMO BHHMATEIHHO U3yUUTh TCOPSTHUSCKUN MaTepuanl u pa3o0parh
MpUMEPHl pelicHHus 3a1ady. B pemieHnnm 3amad JIOJDKHBI COJEPKAThes (OPMYIBI M BCE
BBIYHCIICHUSI ¢ yKa3aHUEM CIUHUI] W3MepeHHus. [Ipyu BBIUMCICHHSIX HEOOXOJMMO 0Opamarh
BHUMaHUE Ha UX TOYHOCTH (MCIOJIb30BaHUE HYKHOTO YHCIIA 3HAYamuX mudp) u cobaoeHne
MIPaBUIT OKPYTJICHUS.

Pabora waxg pedepatom mpeamonaraeT yriayOJeHHOE HM3ydeHHE, aHaJu3 W
CHCTEMATHYECKOE H3JIOKEHHEe W30paHHOW TMpOOIIEeMaTHKH, Pa3HOCTOPOHHIOI OIICHKY, €€
coJiepKaHne W 3HaueHue. Pedepar nomkeH OBITH HAMCAaH Ha YPOBHE KPUTHYECKOTO, HAYYHO-
aHaTMTHYeCKOro 0030pa. KiroueBbie MOHITHS U TEPMUHBI, 00CY)KIaeMbIe W HCIOJb3yeMbIe B
pedepaTe MOMKHBI OBITH TOYHO OIPEACICHBI, 3aKOHBI TOYHO C(OPMYIUPOBAHBI, BCE
paccyKIeHHUS TOJKHBI BECTHUCH B CTUJIC HAYYHOH JUCKYCCHH, OBITh 000CHOBAaHHBIMH, OITUPATHCS
Ha (haKTHI M JIOTHYECKH CBSI3aHHO BECTH K OTIPENEIICHHBIM HUJCSIM M TUTIOTE3aM, Pe3yJIbTaTaM H
BBIBOJIaM. B 3aKIIIOYEeHMH YMECTHO JaTh KPaTKOe Pe3loMe, UTOTH W BBIBOJBI MPOJCITAHHOMN
paboThI, OXapaKTEepPU30BaTh HAMIPABJICHHS W IEPCIICKTUBHI TATBHEHIIINX UCCIICIOBAHUM.

7. MaTepuajibHO-TeXHHYECKOe o0ecredeHne Mo JUCHUIInHe (MOILYT10)

HaumeHnoBanue cnenpaibHbIX
TOMEIICHUM

OcCHaIIEHHOCTh CITeLMaIbHbBIX
MIOMEIIEHUHN

[lepeueHp NULIEH3MOHHOTO
MPOrpaMMHOTO 00ECTIEUeHUS

VYueOHble ayJUTOPUH JUTst
MIPOBEICHUS 3aHATHI JIEKIHOHHOTO
tuna (ayzn. 234c, 322¢)

Mebenb: yuebnas medenb
Texnuyeckue cpencTsa 00y4eHUS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

YueOHbIe ayANTOPUH JUIs
MIPOBEICHUS IPYHIIOBBIX u
WHIMBHUIYalIbHBIX KOHCYJIBTAIHH,
TEKYyIIEro KOHTpOJIsA (ayauTopus

Mebenb: yaebnas medenb
TexHI4YECKNE CpeCTBAa O0yUCHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

439c) u MIPOMEKYTOTHOH

arrectanmu  (aymmropus  425c,

416¢)

YueOHbIE ayIUTOPUH st | Mebenb: yaeOHas mebenb

NIPOBECHUS 3anaTuil | TexHnmdyeckue cpencTBa OOyIeHUS:

nabopaToOpHOro THIIA. | TIEPEHOCHOE MYJIBTHMETUHHOE

Jlabopatopus HEOpPTaHMYeCKO# | obopymoBaHme (HOYTOYK,

xumui (ayn. 439C) MPOEKTOP)
Ob6opynoBanue:
CIIeIMaIN3UPOBAHHAS
naboparopHast mMebenb  (CTOIBI,
CTYNbsI, MKa(bl IS PEaKTUBOB U
00opynoBaHus, BBITSDKHBIC
mKadbl), cpeiacTBa  MOXapHOH
0e30MacHOCTH M OKa3aHWs NEepBON
MEIUIIMHCKOH TTOMOIITH,
XHMMEUKCKast nocyaa u




obopynoBaHue, BECHI
TEXHOXUMHUYCCKHE, ITCKTPHUUCCKUC
IUIATKKA, HAOOpPBI  XMMHYECCKOM
MOCYABl W PCEaKTHBOB, BOJISHEIC
OaHwu, BaKyyMHBIC HACOCHI,
TEPMOMETPBI, MATHUTHBIC METIIATTKA
c MOI0TPEBOM MM-135H
«Tarnep», pH-merp «3xcnepr-001-
3.04», cmektpodoromerp B-1100
3KOBBIO, nabopaTopHBIi
uctouynuk nuTanus [TPODKUIT
B5-71/1M, Bechl aHAJIMTUYECKHE
Adventurer Pro AV114C

KypcoBasi paborta He mpeycMOTpeHa YIeOHBIM MITAHOM.

VuebHbIe ayTUTOPUH TUTst
KypPCOBOTO MPOSKTUPOBAHHUS
(BBITIOJTHEHUSI KYPCOBBIX padoT)

Jia  camocToATEnbHOM  paboOThl  OOy4aromMXxcs IPelyCMOTPEHbl  MOMEIIEHUS,
YKOMIIJICKTOBAHHBIC CHCHH&HHSHPOB&HHOﬁ MG6CJ’II>IO, OCHAllICHHBIC KOMHI)IOTepHOfI TEXHUKOM C
BO3MOKHOCTBIO MOJKIIOUEHH K ceTh «HTepHeT» U oOecrieueHHeM J0CTyNa B 3JIEKTPOHHYIO

MH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPEy YHUBEPCUTETA.

HaunMeHnoBaHue TOMEIIeHUN 11t
CaMOCTOSITEIILHON PabOThI
00yJaromuxcs

OcCHAIIEHHOCTh TOMEIECHUH TS
CaMOCTOSITENILHOH PabOThI
o0y4arommxcst

[lepedeHsb JTUIIEH3MOHHOTO
MPOrPaMMHOTO 00CCIIeUCHHU ST

ITomerenue s caMmocTOSTENbHOM
pabotsl 00y4aromuxcs
(unTanpHBIN 3an Hayunoit
OHMOJIMOTEKN)

MeGenb: yueOHas MeOenb
Kommiexkr crnenmanu3upoBaHHON
MeOenn: KOMITbIOTEPHBIE CTOJIBI
ObopynoBanue:  KOMIBIOTEpPHAS
TEeXHHKa C [OAKIIOYEHHEM K
nH()OpMALIMOHHO-
KOMM YHUKALIMOHHOM
«HTepHET» W mOCTynmoM B
JNEKTPOHHYIO  MH(OpMAIMOHHO-
00pa3oBaTeIHHYIO cpeny
00pa3oBaTelbHON  OpraHM3aluH,
Be0O-KaMepbl, KOMMYHHKaIMOHHOE
obopyznoBaHue, obecredrBaronee
JOCTyn K  CeTH  HMHTEpHeT
(mpoBomHOE COEIUHEHNE "u
OecrpoBOIHOE ~ COENMHEHHE 10
texaonorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

TToMmelenue mis caMOCTOSATEIBHON
paboThl 0OydaroIXxcst (ayIUTOPHs
431C)

Mebenb: yaebnas medenb
Kommnekr cnenuann3upoBaHHOU
MeOeIn: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue:  KOMIBIOTEPHAS
TEXHHKA C TOJKIIOYCHHUEM K
HHPOPMAIIIOHHO-
KOMM YHUKAllMOHHON
«uTepHeT» M JOCTYyIIOM B
SNEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTENHHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alnH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
0o0opyaoBaHHE, O00ECIICUNBAOIIEE
JOCTYlI K  CeTH  WHTEpHET
(mpoBomHOE COeIMHEHNE u
OecripoBOTHOE  COEQMHEHHE MO
texuomoruu Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office




