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1 Henn u 32124y U3y4eHUs AUCHUIJIMHBI (MOTYJIf)

1.1 Ileab ocBoeHMs TUCUMILIUHBI

Lenpto ocBoeHus muctumuinHbl «Heopranudeckas Xumus» sBIsieTcs (OPMHUPOBAHHE
€CTECTBEHHOTO-HAYYHOTO MUPOBO33PEHUS C yYETOM COBPEMEHHBIX TCHICHIIUHN Pa3BUTHS HAYKH U
TEXHHUKH, TEOPETUYCCKasi M IMPAKTUYECKas IMOJATOTOBKA K IKCIEPHUMEHTAJIBHOW ICSITeILHOCTU
BBITTYCKHHUKA.

1.2 3agaun TUCHMILIMHBI

- OCBOCHHE 3HAHMH O 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKHX IIPOIECCOB, 00
OCOOCHHOCTSIX COCTaBa, CTPOCHUS, PEAKIMOHHON CIIOCOOHOCTH HEOPraHHYECKHX BEIICCTB,
BO3MOYHOCTH MIX UCTIOJIb30BaHUS B TIPOM3BOCTBE U COBEPIIICHCTBOBAHUHU TEXHOJIOTH;

- pa3BUTHE HAYYHOTO MBINUICHUS W OOMICTEXHUYECKOW APYAUIINU, ITO3BOJISIFOIIHX
MPUMEHSTh TEOPETHUYCCKHE 3HAHUS 110 HEOPraHWMYECKOW XUMHUH B JKCICPUMEHTATBHON
IESITEILHOCTH,

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

Jucuunnuna Heoprannyeckas XUMHsS OTHOCUTCS K 00s3aT€IbHOM 4YacTH JMCUUIUIMH
omoka mucruiuimH (b1.0.15) ocHoBHOM mpodeccrnoHanbHON 00pa30BaTEIBHON MPOTPAMMBI
BBICIIIEr0 00pa3oBaHus MO HampaBiieHnio moAroToBku 27.03.01 CrangapTu3anus 1 METPOJIOTHSL.
By npomexyTo4HOM arTecTanum: 3K3aMeH.

Jljig ycrenHoro ycBO€HHUsSI XMMHMHM HEOOXOJIUMBI 3HAHUS U YMEHHs, MPELyCMOTPEHHbIE
paHee OCBOCHHBIMU AMCLUUIUIMHAMM MaTE€MaTHYECKOTO M €CTECTBEHHO-HAY4YHOI'O XapakTepa
(busuka, maTtematuka, nHpopmaTrka). [IOHATHA ¥ TEPMHUHBI, OCBOCHHBIE TMPU HU3YYCHHH 3THUX
KYpCOB, HCIOJIB3YIOTCSI MPU OOCYKJIEHHUH OCHOBHBIX 3aKOHOB M T€OPUN XMMHH U TOJIE3HBI TS
ITOHUMAHHUS U OCBOCHUS XUMUYECKUX 3HAHUM.

@yH/1aMEHTAIIbHBIE XUMUYECKHE MIOHATHUS U HABBIKY, ITOJTYYEHHBIE B PE3YNIbTATE U3Yy4 CHUS
Kypca Heoprannueckass Xxumus, sSIBJIIFOTCSI HEOTHEMJIEMOM YaCThI0 COBPEMEHHOI'O €CTECTBEHHO-
HayyHOTO 00Opa30BaHMs U Jal0T BO3MOXHOCTh KQUeCTBEHHO, Ha 00Jiee BBICOKOM YPOBHE U3y4aTh
MOCJIeyoIUe AUCIUILIUHBL y4eOHOro IJIaHa: aHAJNUTHYeCKas XUMHUS, OCHOBBI aHalu3a u
AHAJTMTUYECKOTO KOHTPOJIS, OpraHU3alMs U TEXHOJIOTHS UCIIBITAHUNA U JIp.

1.4 IlepevyeHb IUIAHMPYEMBbIX Pe3yJbTATOB O00y4YeHHMsl 1O JUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IUNIAHNPYEMBbIMH Pe3y/JIbTATAMM 0CBOEHHUSI 00pPa30BaTe/bLHOMH MPOrpaMMbl

OOyyaromuiics, OCBOMBLIMN NaHHYIO AMCUUIUIMHY, AOJKEH 00JaJaTh CleayIOIUMU
KOMITETEHITMSIMU:

Kox 1 HanMeHOBaHIe HHIUKATOPA Pe3ynbraTel 00y4eHus 10 TUCIHUILTHHE
IOCTIDKEHUS KOMIIETEHIINHT

[IK-7. cmocobeH MPOBOOWUTH SKCHEPUMEHTHI IO 33JaHHBIM MeETOAWKaM, oOpabaTeiBaTh W aHAIW3HUPOBATH
pe3yABTATHI, COCTABIISATH OMMCAHUS MPOBOIUMBIX HCCIICIOBAHMIM
UIIK-7.1. obmamaer cmocoOHOCTRIO MPOBOAWTH | 3HAET B IENMAX KAYECTBEHHOTO IMPOBEAEHUS KCIIEPHMEHTa
XUMHYECKHE OKCIEPHUMEHTHl 10 3aJaHHBIM | OCHOBHBIC 3aKOHBI XHMHH, JIGKAIHE B OCHOBE IPOIECCOB
METOAMKaM ¢  OOpa0OTKOH, aHamM30M ¥ | Pa3NWYHBIX IPOM3BOACTB, PEAKIMOHHYIO CIIOCOOHOCTH
OITMCAHHEM PEe3YIBTATOB HEOPTaHMYECKIX COCAUHCHUI, HCTIONB3yeMBIX B
TIPOM3BOJCTBEHHBIX TEXHOJIOTHSIX
yMeeT CTaBUTh eI U 3379l SKCIICPUMEHTA, OCYIIECTBIISTh
€ro ¥ aHAJIM3UPOBATH ITOTYICHHBIC PE3YIIBTATHI
BJIaJEET TEXHUKOU " METOIUKOMI XUMHUYECKOT O
SKCIEPUMEHTA U €70 OMUCAHUEM

PC3YJ'ILT3.TLI O6y‘ICHI/I$I o AUCHUININHE OJOCTUTANOTCA B paMKaX OCYHICCTBJIICHUS BCCX
BUI0B KOHTAKTHOM U CaMOCTOSTEILHOMN paGOTLI O6yanOLHHXC$I B COOTBCTCTBUH C YTBCPKACHHBIM
y4eOHBIM IJIAHOM.
I/IH,I[I/IKaTOpLI JOCTHUXKCHU S KOMHCTCHLII/Iﬁ CUUTAKTCA C(I)OpMI/IpOBaHHLIMI/I npu

AOCTHUIKCHUHN COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘~IeHI/I$I.




2. CTpyKTYypa M coJep:KaHue AUCHUNIUHBI

2.1 PacnpenesieHue TPyA0EMKOCTH JUCHUILIMHBI 10 BUIaM padoT

OOmiast TpyA0EMKOCTh MUCHUIUIMHBI cocTaBisier 4 3aueTHbiX eaunull (144 dvacoB), ux
acrpeieNIeHue 10 BUIaM pabOT MPECTaBICHO B TAOIHUIIE

Bunsr padot Bcero ®dopma o0yucHHs
4acoB OYHast
2
ceMecTp
(gacer)
KontakTHasi padoTa, B TOM 4HcIe:
AyauTopHBbIe 3aHATHS (BCEro): 68 68
3aHATHSI JIEKIIMOHHOTO TUIA 34 34
11200paTOpHBIE 3aHATHS 34 34

MPaKTUICCKUEC 3aHATHSA

CECMUHAPCKUEC 3aHATHUL

WHasi KOHTAKTHAsI padoTa: 4,3 4,3
Kontpons camocrosrensHoit padots! (KCP) 4 4
[Tpomexyrounas arrecrarms (MKP) 0.3 0.3
CamocTosiTeIbHAsi padoTa, B TOM YHCJIE: 45 45
OdopmiteHne J1abopaTOPHBIX PadoT 8 8
CaMOCTOSTEIbHOE U3YYEHHE TEOPETUUECKOro MaTepHaa 10 10
CaMOCTOsTENIbHOE PEIICHUE 3a1a4 8 8
[TonroroBka K TEKylIeMy KOHTPOIIO 19 19
KonTtpoJn: 26,7 26,7
ITonroroBka k 3x3aMeHy 26.7 26.7
Oomas yac. 144 144
TPYA0E€MKOCTh B TOM YK CJIe€ KOHTAKTHasi padoTa 72,3 72,3
3a4. et 4 4

2.2 Conepxanuve TUCUUIIMHBI
Pacnpenencnue BuaoB yueOHOM pabOThI M KX TPYAOEMKOCTH IO pa3/ieiiaM JUCIUTLIAHBIL.
Pazernsl (TEMbI) QUCHUIUIMHBL, H3ydaeMble B 2 cemecTpe (ouHast popma 00ydeHus)

KommuectBo yacos
Braeaynur
Ne HamnmenoBanue pa3nenos (Tem) AyRUTOpHAZ OpH};.}I
Bcero pabora
pabora
J 13 JIP CPC
1. Beenenue. [Ipenmer u cosiepkaHue XUMHUH 4 2 2
Crtpoenne aToma.
2. [epuoan4eckoii 3axon [1.11. Menzeneesa. 4 2 2
Xumuueckast cB3b
3. BeliiecTBO B pa3niyHbIX ()a30BbIX COCTOSHHSIX. 8 8
4. OO011Me 3aKOHOMEPHOCTH XMMHUYECKUX MPOIIECCOB 16 4 8 4
5. PactBopbl. Peakiuu B BOIHBIX pacTBopax 19 6 8 5
OKHCITUTENBHO-BOCCTAHOBUTEIIBHEIE TTPOLIECCHI.
6. DJIeKTPOXMUMHUYECKHE TPOIECChI B dnekTponuTax. Kopposus u 16 4 8 4
3alIUTa OT KOPPO3UH
7 XuMus KOMIUIEKCHBIX coequaeHuil. KomrmekcooOpa3oBaHue B 6 2 4
pacTBOpax
8. XUMHS HEMETAJUIOB U UX COCAUHEHMUIA. 18 6 6 6
9. XUMHSA METAJUIOB U UX COEIUHEHUN. 18 6 4 8
10. |XwMus B HAHOTEXHOJOTHIX 4 2 2
HUTOI'O no pazdenam oucyuniurol 113 | 34 - 34 45
Kontpons camocrosrensHoit padots! (KCP) 4
[Tpomexyrounas arrecramms (MKP) 0.3
IToaroroBka K TEKyIIEMY KOHTPOIIO 26.7
OO1mas Tpy10eMKOCTh MO TUCHUILTHHE 144




[Mpumedanue: JI — nexkuum, [13 — mpakrtuyeckue 3anstus / cemuHapbl, JIP — maGopaTopHbie
sanstust, CPC — camocTosiTenpHas paboTa CTyeHTa

2.3 Coneprxanue pa3iesioB (TeM) TUCHHUNIHHBI
2.3.1 3aHAaTHA JeKIUOHHOI'0 THIIA
HaumenoBanue pasnena

dopma TeKyiero

No (TembI) Coneprxanue pasnena (TeMbI) KOHTpOIS
1. |BeexacHue. [Ipenmer u OcHOBHbBIE TIOHSTUS W 3aKOHbI XUMHUH. OCHOBHBIE KJIACCHI|Y CTHBIA KOHTPOIIb,
CoJIep>KaHuE XUMUHU. HEOPraHMYECKUX COCMHEHUN. 3HaueHNe XUMUH B U3yYEHHUU U|TECT
Pa3BUTHU TEXHUKHU U TEXHOJIOTUM.
2. |Crpoenue aTtoma. Pa3Butne mnpencraBneHuit 0 CcTpoeHMM aroMa. BomHOBast|YCTHBIM KOHTPOIb,

[lepronuueckuii 3aK0oH U |Ipupoa 31eKTpoHa. [IoHATHE 0 KBaHTOBBIX YHCIaX. ATOMHBIE|TECT
HepHoIuyecKas cucteMa |opOuTanu, ux sHepruu. [lopsmok 3aroiHEHHs BIIEKTPOHAMHU
J.W. Menneneesa. aTOMHBIX  opOuTaseu. OHepreTudyeckue  AUarpaMmbl
Xumuueckast CBA3b. MHOT03JIEKTPOHHBIX aTOMOB.

CTpykTypa MNEpUOAMYECKOM CHUCTEMBI M €€ CBSi3b C
9JIEKTPOHHOU CTPYKTYpoil aToMoOB. [leproaMYHOCTH CBOWCTB
ATOMOB DJIEMEHTOB, 3JIEMEHTOB U UX COCAWHEHUH (aTOMHBIE
HOHHBIC pPaAguyChl, DHEPTUSA U HWOHU3AIIMA M CPOACTBO K
3JEKTPOHY,  DJIEKTPOOTPUIATEIBHOCTh,  METAJJIMYHOCTH,
HCMCTAJINIMYHOCTh, KHUCIIOTHO-OCHOBHBIC MW OKHCIHMTCIBHO-
BOCCTaHOBUTEIILHBIE CBONCTBA).

Bo3HMKHOBEHHE XUMUYECKOW CBsi3U. OCHOBHBIE IapameTpbl
xumuyeckol  cBsi3u.  KoBamentHas  cBs3p.  CBoifcTBa
KOBJICHTHOM CBs3U. CBs3U G U 7 TUna. THIbI THOpUAM3AN
ATOMHBIX opOuTanei.

OCHOBHBIE TIOHATHSA O METOAE MOJEKYJSPHBIX OpOuTanei
(MO). Meron MO JIKAO. Dueprerndeckue IHarpaMMbl
IBYXaTOMHBIX  TOMOSIEPHBIX  MOJEKYJ, OOpa30BaHHBIX
3JIEMEHTaMHU TIEPBOrO U BTOPOro nepuonos. MoHHas CBsI3b.
Mertannudeckas cBsA3b. CBOWCTBA COSAWHEHUN C pPa3TUYHBIMU
BUJIAMH XMMHUCCKUX CBSI3CH.

3. |O6mwue 3axoHOMepHOCTH |OCHOBHBIE TOHATHS: CHCTEMBI, IapaMeTpbl COCTOSHHS,|Y CTHBIH KOHTPOJIb,
XMMHYECKHX IPOLECCOB |IPOLECCHl, PYHKIMU COCTOSHUA. TecT. Pemenue
IIepBbIil 3akOH TepMOAMHAMUKUA. BHYTpEHHsIsI SHEprusi M €e|pacyeTHhIX 3a1ay
U3MEHEHHE TPU XHMHUYECKHMX IIpEeBpalleHusX. Temiora u
pabota. Outanenua. CTaHZapTHas SHTANBINS 0Opa30BaHUS.
3axoH ['ecca 1 SHTaNBIUI XUMHYECKUX peakid. XUMUYeCKre
peakuuy ¢ [O3MLMH TEPMOAMHAMUKU. Y CTOMYUBOCTH
XMMHYECKUX COeANHEHUH. TOMmIMBO Kak HCTOYHUK SHEPTHH.
Bropoif 3akoH TepMOAMHAMHUKH. OHTPONHS. 3aBUCHMOCTH
SHTPOIUU OT TemriepaTypbl. CTaHmapTHas >HTponus. TpeTwii
3aKOH TEPMOAMHAMHUKH. OHeprus I[ubbca wu »Heprus
T'enbmroneua. Kputepuu camMonpou3BONBHOIO MPOTEKAHUS
MIPOLIECCOB B H30JMPOBAHHBIX U OTKPBITHIX CHCTEMAX.
OO6paTtuMocTh XUMHYECKNX peaknuil. KoHCTaHTa XUMHYECKOTO
paBHOBecHs, KaK Mepa TIJIyOMHBI NPOTEKaHMS TPOIECCOB.
YpaBHEHUST H30TEPMBI H300apbl, HW30XOPHl XUMHUYECKOH
peakuuy. BrusiHME mapamMeTpoB Ha COCTOSHHE pPaBHOBECHS.
Ipusaiun Jle [atense — bpayna. OcoGeHHOCTH paBHOBECHS B
TeTepOreHHBIX CHCTEMax

CKOpOCTh XUMHUYECKOH PEaKIH, €€ 3aBUCUMOCTb OT MPUPOBI
W KOHIICHTPAIlMM pEareHToB, TemrepaTypsl. llopsmok u
MOJIEKYISIPHOCTh ~ peakuud. KoHCTaHTa CKOpOCTM U €€
3aBUCHUMOCTb OT TEMIIEpPAaTyphl. YpaBHEHHE AppeHHyca.
OHeprusi akTHBAMM. MeXaHW3M M KHHETHKA pEeaknuid B
TOMOIEHHBIX ¥ TETEpOreHHBIX CUCTEMax. [ OMOreHHBI U
reTepOreHHbI KaTain3. AyToKaTalus.

4. |PactBopsl. Peakuuu B OCHOBHBIE XapaKTEPUCTHKU JHUCIEPCHBIX CHCTEM M UX|YCTHBII KOHTPOIb,
BOJIHBIX PacTBOpax knaccudukamms.  VictuHHble  pacTBOphL.  TepMmoamHamuka|tect. Pernenue
nporecca PpacTBOpPEHMUSL. I'uppatsl, COJIbBATHI, |paCUETHBIX 33134




KpPHUCTaJUIOTHIIPAThl. PacTBOPUMOCTH  Ta30B, JKHAKOCTEH,
TBEpPABIX BEUIECTB B Boje. HachllleHHbIE, HEHACHIIICHHBIE U
MepeChIeHHbIE pacTBOpEL. CriocoOst BBIpa)KEHUS
KOHLIGHTpalMii  pacTtBopoB.  KomuratuBHBIE — CBOWCTBa
pactBopoB HeateKTpoiauToB. OcMoc. OcMOTHYECKOE TaBIICHHUE.
JlaBneHue HaCBIIEHHOTO Mapa pacTBOPHUTENS HaJl PaCTBOPOM.
[oBbIeHNe TemMIepaTyphbl KUIIEHHUsT PACTBOPOB U HIOHM)KEHHE
TEeMIlepaTypbl 3aMep3aHusl PacTBOPOB. JIEKTPOIUTHYECKAs
muccoranyst. Vzoronmdeckuit kodgduument. CHIbHBIE U
cmabple  anekTponuThl.  CTemeHb  3JIEKTPOIMTUYECKON
muccoranyi. CBsi3b  M30TOHMYECKOro Kod(d¢uimeHra co
CTeneHplo auccormanuu. KoHcraHTa aucconmanuu. 3akoH
paszbasienust OctBasbia. OCOOEHHOCTH PacTBOPOB CHIIBHBIX
JJIEKTPOIUTOB. AKTUBHOCTh MOHOB. VIOHHAsI cHiia pacTBOpOB.
[TporonuTtryeckas Teopus KUCIOT U OCHOBaHMH bpencrena n
Jloypu. KoHCTaHTa IPOTONMTUYECKOTO pPABHOBECHS Kak
XapaKTepPUCTHUKa CHJIbI KUCIIOTHl U OCHOBaHMA. [luccormanus
Bonel. Monnoe mpowmsBenenue Boabl (pH u pOH). Crioco0Obt
ompenenenust pH  pactBopoB. OOmas, axkTHBHas U
MOTEHIMabHAs KUCJIOTHOCTh pacTBopoB. Peakuus
HeWTpanm3aimu.  bydepuble pactBopbl. Kiaccudukarst.
Mexanusm neiictBusi. bydepHas emkoctb. ['maponus coneid.
dakropbl, BIUSIONME Ha Mpouecc ruaponuza. KoHcraHTa
ruaponu3a W pH pacTBOPOB THAPONU3YIONIMXCS COJNEH.
[eTeporeHHbie  paBHOBecusi B pacTtBopax. KoHcTaHTa
pacTBOPUMOCTH. YCIIOBUSI 00pa3oBaHWs M PacTBOPEHUs
OCaJIKOB.

OKHCIUTENBHO-
BOCCTaHOBHUTEJILHBIE
HPOLIECCHI.
ONEeKTPOXUMUYECKUE
IPOLIECCHI B
anekrponutax. Kopposus
U 3aIIKUTa OT KOPPO3HH.

OKHUCTUTENBFHO-BOCCTAHOBUTEBHBIC TpoOILecCchl. BakHeimue
OKHCIIUTEIM U BOCCTAaHOBUTEIH. VI3MEHEHHE OKHCIUTENbHO-
BOCCTAHOBHUTENBHBIX XapaKTEPUCTUK JIEMEHTOB B MEPUOIAX U
rpynnax nepuonuueckod cucrembl .M. MeHnneneesa.
CocTaBieHuEe ypaBHEHUI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (MEeToZ HOHHO-3JIEKTPOHHOT0 OajaHca).
DIeKTpOXUMHUYECKHE Mporecchl. [loTeHIIaIbl MeTaITHYeCKUX
U Ta3oBbIX 9nekTpofoB. CTaHmapTHbIE  3JIEKTPOIHBIE
MOTEHIMAAbl U 3JEKTPOABIDKYINAS CWJIA TaJbBaHUYECKOTO
aneMeHTa. lloTeHIMaNbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX
(pemokc) snektponoB. YpaBHenue Heprcra. P cranmapTHBIX
JJIEKTPOAHBIX MOTeHUuanoB. HampaBneHue IpoTeKaHU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB. DJIEKTPOIIN3
pacIuiaBoB M BOJHBIX pacTBOPOB. IIpuMeHeHne 3neKTposnsa.
XUMHWYECKHE MCTOYHUKH TOKA. AJBTCPHATUBHBIE MCTOUHHKH
9HEpPru. XHMHYECKas M JIIEKTPOXUMHUYECKAas KOpPPO3HS.
3amuTa METaJIoB OT KOPPO3UH.

VY CTHBIN KOHTPOIIb,
TecT.

Xumust KOMILIEKCHBIX
COEIUHEHUI.
Kommnnexcoobpa3oBanue
B pacTBOpax.

KommekcHple coenmHeHuss W ux mnoxydeHue. CTpoeHne
CBOMCTBA  KOMIUIEKCHBIX  coenvHeHud. HomeHknatypa,
H30MEpHst KOMIIJIEKCHBIX COEIMHEHHIA.
KommnekcoobpazoBanue B pacTBopax. KoncranTa
HECTOMKOCTH M KOHCTaHTa YCTOMYMBOCTU. XUMHUYECKas CBS3b
B KOMIUIEKCHBIX coeamHeHWsXx (Merom BC, Teopus
KPHUCTAJTHIECKOTO T0Js1). Peakinu ¢ yuacTreM KOMIDIEKCHBIX

Y CTHBIN KOHTPOJIb.

COEIMHEHNH (oOmeHHbIE, OKHCIINTEIBHO-
BOCCTAHOBUTEIIFHBIE).
X¥MHS HEMETAIJIOB U UX [PacnpocTpaHeHHOCTh XUMUYECKUX 3JIEMEHTOB. | Y CTHBI KOHTPOJIb.
COEIMHEHNH. Knaccudukarmst XUMHYECKAX 3JIEMEHTOB. O6mrast| Jloxmamsl,
XapaKTepUCTHKa HEMETAJUIOB. BoIoponm M ero coemuHEHUs.|pe3eHTaIiN

Bop. ®msuueckne m xumuueckne cBoicTBa. CoequHEHHS C
BogoponoM. Kucnopogusle coeuaeHus 0Oopa.

Heopranmueckass xumus p-anementoB 1V-A rpynmer. O6mas
XapakTepucTuka. AsutorpornHsie (Gopmsl yriaepoaa. Oxcnabl,
kapOoHatel, Kapounasl. bop, yrimepox - MHCTpyMEHTaIbHBIE U
abpaszuBHbIe MaTepuanbl. COeTMHEHNS KPEMHUSI M TePMaHUsL.
Xumusi TonynpoBoAHUKOB. CHIIMKAThl W aTIOMOCHIIMKATBHIL:




o0mast  xXapakTepPUCTHUKA, CTEKJIO, CHUTAJUIbI, IEMEHTBI,
KepaMHKa.

A3sot, dochop u ux coeauHenus. Kucmopon, cepa, cene,
Telyp W HX coequHeHus. [amoreHsl. CoeaMHEHUS C
BojopoaoM. KucliopoHbie coeiMHEHHSI.

Koppo3sus u 3amura
OT KOPPO3UHU

8. XUMHS METAJIOB U UX Mertannsr: 06111a$1 XapaKTCpuCTUKa, CILJIaBbI, METOBI VcTHbIi KOHTPOJIb.
CO@Z[HHeHHﬁ. MOJIYYCHUA. Pacrionoxxenue S-meraiioB B HepPIOZ[PI‘IeCKOfI ﬂOKIIa}II)I,
tabnune. Ou3nueckrue U XMMUYECKHE CBOWCTBA S-METAJUIOB H|IIPE3EHTAINN
nux CO@HHHeHHﬁ. HpHMeHeHHe S-METaJJIOB U UX CO@I[I/IHCHI/Iﬁ.
Odusnuecke M XHUMHYECKHE CBOWCTBA [P-METAUIOB U MX
CO@HHHeHHﬁ. HpI/IMeHeHI/Ie p-MeTaJ’IJ’IOB n ux CO@I[I/IHCHI/Iﬁ.
Pacnonoxenne d-MeTalioB B HepPIOZ[PI‘IeCKOfI Ta6n1/1ue.
OcHoBHBIE (u3HUecKhe CBOHCTBAa O-MeTayuioB. XHMHUYECKHE
cBoiicTBa O-MeTa)iuioB U X coeauHeHuid. [Ipumenenue d-
MCTaJIZIOB U UX COCAMHCHUU.
ToKCUKOJIOrus METAJIJIOB. PaZ[I/IoaKTI/IBHI)Ie 9JICMCHTBI.
9. |Xwumuss O6mupe 3agaur  HaHOTeXHONorwi. Pombp  xumum  B|J{okmamsl,
HAaHOTCXHOJIOT'HUAX HAaHOTCXHOJIOI'UAX. HaHOSJ’IeK’I’pOHI/IKa. Hanomexanuka. Mpe3CHTallU
HaHOMaTepI/IaJ'IH U MCETOJAbI HX TIOJTYYCHUA. PeaKHI/IOHHaH
CIT0COOHOCTE HaHOMAaTEpHUajioB. Hanoxumuueckue
TexHonoruu. IlepcnekTuBsl pa3BUTHS.
2.3.2 3aHATHS CEMUHAPCKOT0 THNA (CEMUHAPCKHE 3aAHATHS)
CemMuHapCcKue 3aHATHS — HE TPEAYCMOTPEHBI.
2.3.3 3aHsTHs JJaGopaTOpHOro TuNa (J1adopaTopHbie PpadoThi)
Ne HaunmenoBanue pasnena TemaTuxa sauATHE/paGoT ®dopma TeKyliero
(Temsr) KOHTPOJIA

1. |Brenenue. [Ipenmer (Texnuka Oe3onacHoctd. OcHOBHBIC mpaBwia u|3amuta JIP
U COJIepKaHue npueMbl pabOThl B XHMHUYECKOW j1abopaTopumu.

XUMHUHU [TonydyeHre W CBOWCTBA OKCHJOB, THJIPOKCHUIIOB,
COJIEH.

2. |0O6mue DHepreTuka XuMu4yeckux peakiui. Onpenenenue|3amura JIP.
3aKOHOMEPHOCTH TEIJIOTHl HEUTPAIM3aLMU U TEIUIOThI ruaparauu. |OT4eT no
XUMHUYECKUX pacyeTHBIM
MIPOLIECCOB 3a1a4yam

CkopocTh  XUMHYECKMX  peakuuil.  Bnusuue|3amura JIP.

pa3IuuHbIX (PAKTOPOB HA CKOPOCTh XHUMHUUECKOI|OTueT mo

peakunu. XuMuueckoe papHosecue. Katanus. pacyeTHbIM
3a/j1ayam

3. [PactBopsl. Peakituu ([IpurotoBiieHre pacTBOpOB W ompejeneHue ux|3ammuTa JIP.
B BOJIHBIX PaCTBOpax |KOHUEHTPALMM TUTPOBAHUEM. IJEKTpoJuTHYecKas|OTUeT 1o

JUCCOLMALUA. PaBHOBecus B pacTBOpPAX |pacue€THHIM
JJIEKTPOJIUTOB. 3a/1a4yam
KucnotHo-ocHoBHble  paBHOBecus B BOAHBIX|3amura JIP.
pactBopax coneil. I'maponus coneit. Onpenenenue|OTyeT No
pH. Bydepnsie pacTBOpBHL pacyeTHBIM
3a/1a4yam

4. |OKHCIUTETBHO- OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. |3amura JIP
BOCCTAHOBUTEIIbHBIE |DJIEKTPOJIHbIE TIOTEHLINAJIBI METaJIOB.

MIPOLIECCHI. lNanbBaHMYECKUE PTEMEHTHL. DIIEKTPOIH3.
DNEKTPOXUMUYECKUE

MPOLECCHI B

JIEKTPOJIUTAX.




5. (Xumus HemerawioB |Xumus snemertoB VII-A, VI-A rpynm. 3amura JIP.
U X COCIMHEHUM. Jloknaspl,
IIpe3EHTALMH
Xumus anementoB V-A, IV-A, Il1-A rpynm. 3amura JIP.
Jlokmnaspl,
IIpe3eHTALNH
6. (Xumus merayuioB u | Xumus snemenros VI-B, VII-B, VII-B rpymm. 3amura JIP.
HUX COCAMHCHUM. Jlokmnaspl,
IIpe3eHTAlNH

3amura gabopatoproit padotsl (JIP), kouTposbHas padota (KP).

2.3.4 TlpumepHasi TEMATHKA KYPCOBBIX padoT
KypcoBas paboTta He mpeaycMOTpeHa y4eOHBIM TIJIAHOM.

2.4 TlepeyeHb y4eOHO-METOIUYECKOT0 O0ecnedeHUsl 1JIsi CAMOCTOATEIbHOI PadoThI
00y4yaIuxcst Mo JUCHHUILINHE

[TepeyeHb y4eOHO-METOIMUECKOTO OOECTICUSHHS TUCIUTUTUHBI 110

Ne Bug CPC BBITIOJTHCHHUIO CAMOCTOSTEIbHOW PabOThI
1 |Teoperuueckas 1. Obmas xumusa. Teopus u 3amaun: YueOHoe nocobue / Ilox. pen. H.B.
CaMOIOATOTOBKA Koposuna u H.B. Kynemosa.
IToaroroska x JIP 2. Pocun .B. Xumusi. YueOHUK 1 3aJa9HUK: ISl IPUKIIaIHOrO OaKajgaBpuara
Tect / N.B. Pocun, JI.JI. Tomuna, C.H. ConoBbeB. — M. : UznarenscTBo FOpaiir,

2018. — 420 c. — (Cepusi: bakanasp. [IpuknaaHoit kKypc)

Meroauueckue peKOMEHJaluu K OpraHu3aluy ayJUTOPHON U BHEAYAUTOPHOMI
(camocTosiTeNbHOM) pabOThI CTYIACHTOB: MeToauueckue ykaszanus / coct.T.I1.
Cropoxenko, T.b. Iloumnok, A.B. becnmamos, H.B. Jloza — Kpacuomap:
Ky0anckwuii roc. yH-T, 2018. 89¢

2 |PacuerHble 3a1aun Meroandeckue yka3aHus 10 PEIICHUIO PACUCTHBIX 3a7a4

O6mas xumus. Teopus u 3amaunm: Yuebnoe mocobue / Ilom. pex. H.B.
Koposuna u H.B. Kynemosa, O.H. T'onuapyk, B.K. Kawmrimanosa,
u3gatenberBo: «Jlaupy. lom: 2017. M3ganue 2-e u3n., crep. 492 c.

3 |doxnazpl, cooOLIeHus, Meronuueckue peKOMEH 1AMy K OpraHU3aluy ayIMTOPHONU U BHEAYIUTOPHOMI
MIpe3eHTAIUN (camocTosITeNbHOM) pabOThI CTYIACHTOB: MeToauueckue ykaszanus / coct.T.I1.
Cropoxenko, T.b. Iloumnok, A.B. becmamos, H.B. Jlosa — Kpacuomap:
Kybanckwuii roc. yu-1, 2018. 89¢

Y4eOHO-MEeTOIMYECKUE MaTepUalIbl JIUIsl CAMOCTOSITEIILHON pPa0OThl OOy4aroImuXcs U3
YKCiIa UHBAJIMJIOB U JIUI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/10poBbsi (OB3) mpenocrasistorces
B (hopMax, alalTHPOBAHHBIX K OTPAHMYCHUAM HUX 37I0POBBS U BOCHPHUSITHS HHPOPMAIUH:

JInst ULl ¢ HapyIIEHUSIMU 3PEHUS: B ITeYaTHO# Gopme yBearueHHbIM HIprdTOoM; B hopme
AIIEKTPOHHOTO JIOKYMEHTA.

Jlist U1 ¢ HApYIICHUSIMU CITyXa: B e4aTtHor (opme; B (hopMe FIMEKTPOHHOTO JOKYMEHTA,

J11s1 U1 ¢ HapYIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO ariapara: B ne4atHou popme; B popme
ANIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeueHb MOJXKET OBITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
oOyuaronuxcs.

3. OOpa3oBaTe/IbHbIe TEXHOJIOTMH, NPHMEHsiEMble NPH OCBOCHHH IHCHUILIHHBI
(MoxyJis)

B cootBerctBun ¢ tpedoBanusmu ®I'OC BO mno nanpaBnenuto nojrotoBku 27.03.01
CrangapTuzanus ¥ METPOJIOTHS pealn3alysi KOMIETEHTHOCTHOTO IMOJAXOJa MPENyCMaTPUBAET
IIMPOKOE MCMOJIb30BAHUE B yUEOHOM IpOIIecCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBEACHUS
3ansaTuil. IHTepakTHBHOE 00y4eHHE — MYTh K YIPAaBIECHUIO CUCTEMbI CAMOCTOATEIBHOW pabOTHI




CTYEeHTOB. TeXHOJIOTHS UHTEPAKTUBHOTO OOYYEHHS 3aKJIF0YAETCS B TOM, YTO Ha MPOTHKECHUU
BCEro y4eOHOTO BPEMEHH NPOUCXOJUT OOMEH MHEHHUSMH, BBICITYIIUBAOTCS U OOCYXIAOTCS
pa3Hble TOYKU 3PEHUS CTYJCHTOB. IHTepaKTUBHBIE METOJIBI — 3TO CHOCOOBI 1I€JICHANIPABICHHOTO
YCUJIEHHOTO B3aWMO/ICHCTBHSI IPENOJaBaTeNU U CTYJCHTOB 110 CO3AaHUI0 ONTHMAIbHBIX YCIOBHMA
nporecca 00y4eHusI.

Opranuzanus H3y4eHHs MaTepualla Kypca OCYILIECTBISIETCS Ha OCHOBE CHCTEMHO-
JEATeITBHOCTHOTO TI0IX0/1a M PEKOMEH A MOATAITHOTO (POPMHUPOBAHUS yMCTBEHHBIX ICHCTBUH.
[Ipu ocBOCHMM AMCUUIUIMHBI MCIIOJIB3YIOTCS KaK TPAIUIMOHHBIC, TAK M HOBBIC TEJAarOTHYeCKre
TexHoyoruu. Jleknuu u nabopaTtopHbIe 3aHATUS SBISIOTCS TPAAMIUOHHBIMH MU OOYYCHUU B
BYy3aX U CIIOCOOCTBYIOT (POPMHUPOBAHUIO y CTYJICHTOB 0a30BbIX 3HAHUI, OCHOBHBIX MBICITHTEIIbHBIX
orepanuii, pPa3BUTUIO JIOTHKH. JIEKIIMM HOCAT MOTHBAallMOHHO-TIO3HABATENBHBIA XapakTep.
JlaGopaTopHbIe 3aHATHS SBISIOTCS CaMOCTOSITEIBHBIMH M HMMEIOT TPOOIEMHO-TIOMCKOBBIH
xapakrep. JlaboparopHyto paboTy, BBIIOJHIEMYIO CTYIEHTOM, MOXKHO CYHMTATh IMpPOOJIEMHON
CUTyallueil W ee pelIeHHe IMO03BOJIAET pealnu30BaTh TBOPYECKYIO JAEATEIbHOCTh, pPa3BUTh
KOMMYHHUKATHBHYIO CITOCOOHOCTB KaKJIOTO CTYJCHTa, HAYYHTh €0 apIyMEHTHPOBAHHO BBIPAXKAaTh
CBOM MBICITH B TIPUCYTCTBHH JIPYTHUX, Pa3BUBATh HABBIKH SKCIIEPUMEHTAILHON padoThl. B kauecTBe
CIIOBECHO-HATIITHOTO MeTo/a OOYYeHHUs WCIONB3YeTCsS JEMOHCTPAIIMOHHBIA XUMHUYECKUAN
AKCTIEPUMEHT, KOTOPBIA TIPOBOUTCS IPH YTSHUH JICKIHIA U TIPOBEJICHUH JIAO0PATOPHBIX 3aHSTHA.
JIeMOHCTpaIMOHHBIM JKCIIEPUMEHT TMO3BOJSIET MPENoAaBaTeNi0 CPOPMHUPOBATH HWHTEpPEC K
IpeIMeTy y CTYAEHTOB, oOydaeT TMpueMaM TEXHUKH JIaDOpaTOPHOTO AKCIEPHUMEHTA.
JIeMOHCTpAIMOHHBIN AKCTIIEPUMEHT - UCTOYHUK TMPUOOPETAeMBIX CTYJICHTOM 3HaHWI, HaBHIKOB,
YMEHHUH; CpEeACTBO TPOBEPKH HWCTHHHOCTH BBIIBUTAEMBIX THUIOTE3, PEIICHUS YYEOHBIX W
HCCIIEIOBATENIbCKUX MPOOIIeM.

Jnst moBbimeHust 3G(HEKTUBHOCTH Y4eOHOTO TIpOIlecca WCMOJB3YIOTCS CIEAYIONINe
oOpa3oBaTelibHbIe TEXHOJIOTUN: HH(POPMALIMOHHO-Pa3BUBAIOIINE TEXHOJIOT MM, HAllpaBJICHHbIE Ha
(dhopMHpOBaHHE CUCTEMBI 3HAHH, 3alIOMUHaHKE U CBOOOIHOE OonepupoBaHre UMHU. Vcronb3yercs
METOJ TMpOOJEeMHOTrO W3JIOKEHHS Marepuaia, CaMOCTOSITENIbHOE U3ydeHHe JIUTepaTyphbl,
MIPUMEHEHHE HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHH /I CAMOCTOSITENILHOTO MOTIOJTHEHHS 3HAHUN
BKJIIOUAsl HCIIOJIb30BAHUE TEXHUUECKUX U AJIEKTPOHHBIX CPEJCTB MH(GOPMALIUU; NESTEIbHOCTHBIE
MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTMH, HalpaBieHHble Ha (OPMUPOBAHHUE CHCTEMBbI
npodeccuoHaNIbHBIX MPAKTUYECKUX YMEHHH TMpH MPOBEIECHUH  SKCIEPUMEHTAIbHBIX
UCCIIeIOBaHUM, 00eCeunBaOIUX BO3MOKHOCTh KQU€CTBEHHO BBINOJHATH MPO(ECCHOHATBHYIO
NeSITeNIbHOCTD; Pa3BUBAIOIINE MPOOIEMHO-OPUEHTUPOBAHHBIE TEXHOJOTMH, HAIPaBJICHHBIE HA
(dbopMupoBaHKE U Pa3BUTHUE TPOOIEMHOTO MBIIILICHHS, MBICITUTEIIBHOM aKTUBHOCTH, CIIOCOOHOCTH
BUJIETh M (POPMYIHPOBATH MPOOJIEMBI, BBHIOMpATh CIOCOOBI M CPEACTBA Ui WX PELICHHUS;
TEXHOJIOTUU  JIMYHOCTHO-OPHEHTUPOBAHHOTO oOyueHus, MO3BOJIAIOIINE CO3/1aBaTh
WHIUBUAyaJIbHbIE 00pa3oBaTeibHbIE TEXHOJOTHH, OO0ECIeYHBAIONINEe YUeT PpPa3IUYHbIX
CHOCOOHOCTEl  00ydJalmuX, CO3JaHHe HEOOXOMUMBIX YCIOBMM i Pa3BUTHS — HX
WHIUBUAYAIbHBIX 0COOCHHOCTEH.

Jlis WHBaNMAOB W JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 370POBBSI MOTYT OBITh
HCIOJIb30BaHBI oOpa3oBaTesibHbIE TEXHOJIOTUH, HO3BOJISIONINE MOJTHOCTBIO
WH/IMBUYAJIN3UPOBATH COJIEPKAHUE, METOIbI U TEMITbl YUeOHOM e TeTbHOCTH, BHOCUTH BOBPEMSI
HE0O0X0/AMMbIe KOPPEKTUBBI KaK B JAEATENBHOCTb CTyJEHTAa-UHBAIW/A, TaK U B JESATEIBHOCTD
MIPEero1aBaTes.

4. OueHoyHble CpeAcCTBa JUIA  TeKylIero KOHTPOJSA  YCHEeBAaeMOCTH M
NMPOMEKYTOYHOM aTTEeCTALMHU

B coorserctBum ¢ IlonoxeHueM O MPOBEIEHUM TEKYLIErO0 KOHTPOJSA YCIIEBAEMOCTH U
MPOMEXYTOUHOM aTrecTtanuu oOydatomuxcs KyOol'Y u ero ¢ummanoB, TeKylIMi KOHTPOJb
YCIIEBAEMOCTH CTYIECHTOB IIPOBOJUTCS B LIEIISAX COBEPLICHCTBOBAHUS U HENPEPBIBHOIO KOHTPOJIA
KadyecTBa 00pa3oBaTeIbHOrO Mpoliecca, MPOBEPKE YCBOCHUS YUeOHOTO MaTepuaa, akTUBU3AIH
CaMOCTOSITEIIbHOW PabOThI CTYAEHTOB. TeKymuii KOHTPOJIb 3HAHUH CTYICHTOB OCYIIECTBIISIETCS



IIOCTOSIHHO B TEYEHUH y4eOHOro roja. Busipl Tekyiero KOHTpos: yCTHbIN (IMCbMEHHBIN) OIIPOC
Ha JIEKIMAX, 3alIKUTa J1a0OpaTOpHBIX PabOT, MOATOTOBKA JIOKJIAZOB, MPOBEPKA BBIMOIHEHUS
IIMCbMEHHBIX JOMAIHUX 3aJaHui (pacdeTHBIX 3aJaHMii), TECTUPOBAHUE, NIPOBEPKA 3HAHUM 110
pe3yspTaTaM CaMOCTOSITEIbHOM pabOThl CTYJIEHTOB, OLICHKA aKTUBHOCTHU CTYAECHTA HA 3aHATHUSAX.

OCHOBHBIM BHUJOM TEKYIIErO KOHTPOJSI 3HAHUH CTYJICHTOB OYHOH (POpMBI OOydeHHS
SIBJISIETCS. BHYTPHUCEMECTPOBAsl aTTeCTAalUs, KOTOpas IPOBOJMUTCS OJUH pa3 B CEMECTp B
00s13aTEIIbHOM MOPSA/IKE Ha BCEX KypcaX B COOTBETCTBHUH C rpadpukoM ydeOHOT0 Imporiecca JaHHOTO
CceMecTpa M 3aBEepLIACTCs He MO3JHEE YEM 3a MECSL A0 Hayasla POMEKYTOYHOU aTTECTallUH.

[IpomexyTouHas arrectanusi MPOBOJUTCS M0 JAHHOW JMCUUIUIMHE B QOpMeE SK3aMEHa.
OneHouHble CpeACTBA MPEAHA3HAYEHBI JJIs1 KOHTPOJIS U OLEHKH 00pa30BaTeNbHbIX JOCTHXKEHUN
oOyuarouuxcs, OCBOMBILUX NPOTrpaMMy YUEOHON AUCHUILUINHBI «/Heopeanuueckas Xumus».

OneHouHbIE Cpe/ICTBA BKIIIOYAET KOHTPOJIbHbIE MaTepUabl Jisl IPOBEIEHUS TEKYIIETO

KOHTpOJISl B JOpME BOIIPOCOB Il YCTHOTO KOHTPOJIS, PACUETHBIX 3a/1a4, TECTOB, U
MIPOMEXYTOUYHOM aTTecTalluu B popMe BOIIPOCOB U 33/1a4 K IK3AMEHY

CprKTypa OLICHOYHBIX CPEACTB AJidA TeKleIeﬁ Hu HpOMe)KyTO‘IHOﬁ arrecranmumn

Kox u HaumeHnoBanue HanMeHoBaHMe OLIGHOYHOT' O Cpe/IcTBa
Ne Pe3ynbratsl 00y4yeHus
WHIUKaTOpa N ITpomexxyrounas
/1 (B cootBeTCcTBUU C 1. 1.4) Texymui KOHTPOJIb
(B cootrBeTcTBUH C 1. 1.4) aTTecTalus
UIIK-7.1. obnanmaer | 3HaeT B Hensx | YCTHeIH onpoc, 3amuTa JIP, Bompocs! k
CIIOCOOHOCTHIO KaueCTBEHHOTO BBITIOJTHEHHE PACUETHBIX 9K3aMEHY
MPOBOJUTH XUMHUYECKHE | TIPOBEACHUS 3aJ[aHMiA, TECTOB ,JIOKJIa/IbI,
SKCHEPUMEHTHI M0 | SKCIEPUMEHTa OCHOBHBIC | MPE3CHTALUU
3alaHHBIM METOIMKaM C | 3aKOHBI XUMHH, JISKAIIHE B
00paboTKOI, aHaIU30M U | OCHOBE HPOLECCOB
OITMCAHHEM Pe3yJIbTaTOB Pa3IMYHBIX POU3BOJICTB,
PEaKIIMOHHYIO
CTIIOCOOHOCTH
HEOPTraHMYECKUX
COCTMHECHUH,
1 UCIIOJIb3YEMBIX B
TIPOU3BOJCTBEHHBIX
TEXHOJIOTHSIX
yMmeeT cTaBUTh 1enu U | 3amwuta JIP, BeImonHeHne Bompoce! k
3a/1a4n SKCIEPUMEHTA, | PaCUeTHBIX 3aJaHUi dK3aMEHY
OCYIIECTBISATh  €ro |
aHAIIM3UPOBATh
TIOJTyYCHHBIE PE3yIbTATHI
BJIaJeeT TEXHUKOH u | 3ammmra JIP
METOAUKON XHMHYECKOTO
SKCIEpUMEHTa H  €ro
OITMCAHHEM

TunoBbie KOHTPOIbHBIEC 32JAHUS M1 HHbIE MAaTePHAJIbl, HCOOXOAMMBIE VIS OLICHKH
3HAHUI, YMEHHUI1, HABLIKOB M (MJIH) ONBITA JeATEJbHOCTH, XaPAKTEPHU3YIOIIMX dTANbI
(opmMupoBaHHs KOMIIETEHIMII B ITpoLecce 0CBOCHHs 00Pa30BaTEILHOM IPOrPAMMBI

OueHo4HBIE CPeCTBA /Il NPOBEACHUS TEKYIIero KOHTPOJIA
- BOIIPOCHI JI1 YCTHOI'0 KOHTPOJISA
Pasnea 1. Beenenue. Ilpeamer u cogepkanue XuMHH.
1. [laiiTe onpeneneHus NOHATHAM «aToM». 13 yero oH coctout, umeet v oH 3apsn? [Ipuseanre

IUIAaHCTAPHYIO MOJCIIb CTPOCHUA aTOMaA.
2. Uro Takoe MOJ'ICKyJ'Ia? HMmMmeet 1 oHa 3ap;u:(? HpI/IBC)II/ITC MpUMEPBI MOJICKYJI BCIICCTB.
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[IpuBenuTe npuMep XUMHYECKOTO 3IEMEHTA B COCTOSIHUSIX: aTOM, MOJIeKyJa, UoH. [loscuure,
B 4eM pa3HHUIla MEXKIY dTUMH TPEMs COCTOSHUSMHU M KAaKUMHU CBOWCTBAMHU OOJIaJlaeT Ta WU
WHas 4acTHUla.

Uro Takoe konmuecTBO BemiecTBa? Kak oHO o0Oo3Hawaercs, B yem m3mepsiercsi? CKOIBKO
yacTull coaepxkut 1 monb BemectBa? Kak o003Hagaercs 4uciio yacTuil?

Uro Takoe monspHas macca? Kak oHa ob6o3Hauaercs, B ueM usmepsercsa? Kak paccuurarb
MOJISIPHYIO Maccy BelecTB?

Cdhopmymupyiite 3akoH Aoraapo. Uto Takoe HOpMalibHbIC yCIoBHsI? UTO Takoe MOJISIPHBIN
o0bem raza? Kak oH oOo3Hauaercsi, B yeM u3Mepsercs u 4yemy oH paBeH? Kakoil oObem
3aHUMAET a3 KOJIMYECTBOM | MOJIb Mpu H.Y.?

Kax paccuntbeiBaeTcs 00beM rasza npu yCJIOBHUSAX, OTIMYHBIX OT HOpMaibHbIX? [IpuBemuTe
ypaBHeHue MenneneeBa- Kimaneipona.

UTto Takoe nmpocThie U cioXxHbIe BeniecTBa? [IpuBeante nx kiaccuduxaiuio.

Urto Takoe skBHBasIeHT? UTo Takoe (hakTOp SKBUBAJIEHTHOCTU U Kak OH oOo3Havaerca? Kak
€ro MOXKHO paccuuTaTh? [l KakuX SJIEMEHTOB OH SBJSETCS TMOCTOSHHBIM U TIOYeMy?
[IpuBenuTe npuMepsl.

Kak paccunrarh 3KBMBAJEHTHYK0 MacCy NpPOCTBIX II CIOXHBIX BemecTs? IIpuBenure
dbopmynBl, TOSICHUTE Kakhe BEIWYMHBI B HHUX HCIOJB3yloTcsa. Kak o0o3HavaeTcs
SKBUBAJICHTHAsI Macca, B YeM U3MEpSETCs?

UTto Takoe SKBUBAJIEHTHBIN 00BheM Ta3a? Kak ero Mo>kKHO pacCUuTaTh?

CdopmynupyiiTe 3aKOH SKBUBAJIICHTOB, IPUBEIUTE €T0 MAaTEMAaTHIECKOE BBIPAKCHHE.

Uto Takoe creneHb okuciaeHus? Kak ompenennuTs MaKCHUMaldbHYIO CTENEHb OKHCICHHS
areMeHTa?
Kakne »inemMeHThl MpOSBISIOT TOCTOSIHHYIO CTE€NEHb OKHUCIeHHs? UYemy paBHa CTENeHb

OKHCJICHUS JIEMEHTOB B IIPOCTHIX BellleCTBax?

[IpuBeaute Kiaccudukanuio BemecTB. Kakue OCHOBHBIE KiIacChl HEOPraHUYECKUX

COE€IUHEHNN BEI 3HaeTe?

[IpuBenute kmaccudukanuio okcuaoB. Kak o0pa3yrorcs HazBaHus okcuoB? Kak Hamucath

(hopMyIy BBICIIETO OKCH/Ia JIeMeHTa?

[IpuBeaute knaccudukanuio kuciaot. Kak 06pa3zyrorcss Ha3BaHUs KUCIOT?

[IpuBenute knaccudukaiuo ocHoBanuii. Kak o06pasyrorcst Ha3BaHHS OCHOBAHMIA?
[IpuBenure knaccudukaiuio coneil. Kak o0pa3yroTcst Ha3BaHUS COJICH?

[IpuBennTe ypaBHEHUS MOJHOM U CTYNIEHYATON AUCCOLMALIMUA KUCIOT, COJIEH U OCHOBAHUIA.

C uyem pearupyroT KUCIOTHbIE OKCUbI? [IpuBenuTe npumepsl peakuuu, J0KA3bIBAOIIUX UX
KHUCJIOTHBIE CBOMCTBA. [IpuBeanTe npuMep reHeTUUECKOU CBSA3H «3JIEMEHT - KUCJIOTHBIM OKCUJL
- KACJIOTHBIN OCTaTOK - KUCJIOTa».

C dem pearupyroT OCHOBHbIE OKcUIbI? [IpuBeanTe mpumepsl peakluii, JOKa3bIBAOIIUX HX
OCHOBHBbIE cBOMCTBa. [IpuBeanTe npuMep reHeTUYECKON CBS3U «3JIEMEHT - OCHOBHOM OKCHUJ -
OCHOBAHUE.

Uto Takoe amdorepHOcTh? [l KakMX 3JIEMEHTOB XapakTepHbl amdoTepHble CBONCTBA?
[IpuBenute npuMepsl.

C yem pearupytoT amdorepHbie okcuapl? [lpuBenuTe mpuMepsl peakiuid, TOKa3bIBAIOIINX
amdoTepHbie cBoicTBa. [IpuBenuTe mpuMep reHeTHYeCKON CBS3H «AIIEMEHT - aM(OTEPHBI
oKcuJ - aM(pOTepHOE OCHOBAHUEY.

Kak u3MeHsSI0TCS KUCIOTHO-OCHOBHBIE CBOWMCTBA JUISL S- U P-3JIEMEHTOB B MEPUOJAX CJIEBA
HarpaBo? Kak 3T0 CBSI3aHO C METAINTMYECKUMHU U HEMETAJUIMYECKUMU CBOMCTBAMMU?
[IpuBenuTe xMMUYECKHE CBOMCTBA KUCTIOT.

[IpuBeauTe XMMHUYECKME CBOMCTBA OCHOBAHUH.

[IpuBeaute mpumepsl aMpoTEpHBIX OCHOBaHUHN. C UeM OHH MOTYT pearupoBaTh?

[IpuBenuTe XMMHUYECKHE CBOMCTBA COJIEH.



ok~

10.

11.

12.

13.
14.

15.
16.
17.

18.

19.

20

21

Paznen 2. Crpoenue aroma. Ilepmoamueckmii 3aKOH W NepuoaMYecKasi CHUCTeMa
xuMudeckux 3jaeMeHToB [[.U. MeHaeneeBa. XumMuieckasi CBsi3b.

. Ha 4em ocHOBaHa coBpeMeHHas MOJeNb cTpoeHus atoma? Kak paccmarpuBaeTcs SJIEKTPOH U

€ro JIBWKEHUE B 3TOU MOIEIN?

. Uto Takoe anexTpoHHOe 00sako? Kak M3MeHseTCsl TUIOTHOCTh 3JIEKTPOHHOTO O0Jlaka Mo Mepe

yaajeHus oT sapa u noyemy? MiMeert nu aekTpoHHOE 001aK0 TpaHUIIbl?

. Uro takoe atomHas opobutanb (AO)? Ilouemy AO moryr umerh pasHble pasmepnl? Kak 3To

BIIMSET Ha cBoicTBa aTroma? Kak o0o3HauaroTcs rpaduuecku arToMHbIe OpOUTAIH, SJEKTPOHBI HA
opburansix?

[lepeunciure kBaHTOBBIE yKciia. J1Jis 4ero OHU UCMOJIb3YIOTCS ?

Kak o603Havaercs rinmaBHOe KBaHTOBOE unciio? Kakue 3HaueHusI IpPUHUMAET INIaBHOE KBAaHTOBOE
yucino? 3a 4to oHo oTBevaeT? UTo Takoe SHEepPreTUYECKUd YpOBEHbB (IJEKTPOHHBIN CIO¥)?
DNEeKTPOHBI KAKOIO 3HEPreTUYECKOrO0 YpPOBHS MMEIOT HAaUMEHBILYIO 3HEPTrui0? DIEKTPOHBI
KaKOT'0 SHEPreTHYECKOTO YPOBHS HAXOAATCS Hanbosiee OJIM3KO K apy U mouemy? \

Kak o6o3Hauaercss mobouHOe KBaHTOBOE unciio? 3a uto oHO oTBevaer? Kakue 3Ha4eHHs] OHO
npuHumaer? Kakoii popme opOuTanu oHu COOTBETCTBYIOT?

Kak mpoucxoauT pacuienyieHue SHEpPreTHYecKuX ypoBHEW Ha nmoaypoBHH? Ckonbko AO u
3JIEKTPOHOB MOKET BKJIIOUATh MOypOBEHb TOTO WJIM MHOTO TUMAa?

. Kak 0003Ha4aeTcs MarHuTHOE KBAHTOBOE YHCIO? 3a uTo OHO oTBeyaeT? Kakume 3HaueHUs OHO

MpUHUMAET i opOuTaneit pasHoro tuna? [Ipuseaure rpaduyeckue mpuMepsl.

Uto takoe cnmH? Kak o0Oo3HauaeTcss CMHOBOE KBaHTOBoe umciio? Kakwe 3HaYeHUsS OHO

npuHruMaeT? YTo Takoe napasuiesibHbIE U aHTIIAPAUIeIbHbBIE CITUHBI?

Chopmymupyitte npunuun Ilaymu. CKOTBKO 3JEKTPOHOB MOTYT HAXOIUTHCA Ha OJHOM

aToMHOM opOouTamn? KakoBbl MX CIIUHBI?

Chopmymupyitite mnpaBmio KieukoBckoro. OOBSICHUTE € €ro TOMOIIBIO, TOYEMY IpHU

3aMO0JHEHUH SHEPreTHYECKUX YPOBHEW JJIEKTPOHAMM CHayajia 3alloJIHSAETCS ypOBEHb 6S, a

IIOTOM YK€ ypoBeHb 5d.

Cdopmynupyiite npasuio ['yHna.

KakoB nopsi1ok 3anojiHeHUsI SHEPreTUUECKUX YPOBHEH U OAYPOBHEN? UTO Tako€ 3JIEKTPOHHAs

KoH(purypanus atoma (3nekrpontas popmyna)? Kak ona 3anuceiBaercs? Kakue smekTpoHHbIE

KOH(UTypaluu SBISIOTCS YCTONYUBBIMU?

ChopmynupyiiTe IepuOIUNIECKUN 3aKOH.

Kakyro ctpykrypy umeet tabauna MenzaeneeBa? YkaxuTe, Kak ONpeAeNuTh NEPUOI, TPYIIILY,

MOArpyIIYy.

C ToYkHM 3peHHs 3IEeKTPOHHON KOH(UTypalluu aToMa, YTO IMOKa3blBaeT HOMEp HJIEMEHTa B

MEpUOANYECKON cHUCTEME, HOMEp rpyIIibl, Homep nepuoaa? [Ipusenure npumep.

Ha xakue cemeiicTBa pa3enstorcs 31eMeHThl B Tabnuie Menaeneesa? Uem 310 00ycinoBieHO?

Kakumu cBoiicTBaMu oHH 00nagaroT (MeTauiueckue, Hemertauinueckue)? K kakum

ceMeiicTBaM OTHOCSITCS AJIEMEHTHI TJIaBHBIX U TOOOYHBIX oArpymmn? [Ipusenurte npumepsl. Kak

W3MEHSIOTCS METAJNIMYECKUEe W HEMETaUIMYeCKHe CBOWCTBAa MO MEpUoJaM U Trpymnmam?

[IpuBenute npuMepsl.

Uewm omnpezensieTcsl BAICHTHOCTh XUMHUYECKOTO 2JIEMEHTA B IJIaBHBIX U MOOOYHBIX OATPYIIIax?

Kakue »rnekTpoHbl SBISIOTCS BaJCHTHBIMH W MOTYT MPHHHMATh Yy4acTue B 0Opa3oBaHUU

XUMUYECKOM CBS3U?

. Uto Takoe sHeprus noHmszanuu? Kak oHa uameHsiercs mno nepuoaam u rpynnam? OObsCHUTE
nouemy. [IpuBeaure npumepsl. Kak 3T0 BiusieT Ha XMUMHUECKHE CBOWCTBA DIIEMEHTOB? Y KaKUX
3JIEMEHTOB HU3KHE SHEPTUY MOHHU3ALUU U ToUYeMy?

. Uto Takoe cpoaCTBO K 371ekTpoHy? Kak oHO n3MeHsercs no neproaam u rpymnmnam? O0bsacHUTE
nouemy. IlpuBenure npumepsl. Kak OHO BIMAET HAa XUMUYECKHE CBOWCTBA 3JIE€MEHTOB? Y
KaKUX 3JIEMEHTOB BBICOKOE€ CPOJICTBO K 3JIEKTPOHY U ToUeMy?
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Kak u3smensitorcss paamycsl aToMOB M MOHOB MO mepuojaM u rpynnam? Kak 31o Biusier Ha
XMMHMUYECKUE cBoicTBa 3nemeHTOB? llpuBenurte mnpumepbl. Y KakuX 3JIEMEHTOB CaMble
OoJbIIME PauyChl U TIOYeMY?

Uro Takoe anekrpoorpuuarenbHocTs? Kak oHa m3mensercs mno nepuojam u rpynmnam? Kak
BIIMSIET HAa XMMHUYECKUE CBOWCTBa ayieMeHTOB? IlpuBeaute mpumepbl. Y KakuxX 3JIEMEHTOB
camas BBICOKasl 3JIEKTPOOTPUIIATEIILHOCTH?

UTto Takoe OKHUCIHUTENbHBIC, BOCCTAHOBUTEIbHBIC CBOMCTBA? Kak OHU HU3MEHSIOTCA 1O
nepuoaaMm u rpynmaMm? Kak 3To cBS3aHO ¢ 3JIEKTpOHHBIM cTpoeHueMm aroma? [lpuBenute
npuMepsl. Kakue BelecTBa siBISIOTCS BOCCTAHOBUTEIISIMU, & KAKUE OKUCITUTEISIMU U TIOYeMy?

Uto Takoe xumuueckas cBs3b? Kakyro mpupojy, COTJIaCHO COBPEMEHHBIM IPEACTABICHUSM,
MMEeT XUMHUYecKasi CBs3b? Kak M3MEHSTCSl SHEPrusi CUCTEMBI TIPU 00pa30BaHUM XUMHUYECKOM
CBSI3U U KaKUe CHJIBI €€ 00yCIIaBINBaIOT?

Jaiite onpeneneHus XapakKTepUCTUKAM XUMUYECKOW CBSI3U: JUIMHA CBSI3H, BAJEHTHBIN yro,
SHEprusi CBA3U. B Kakux eauHuIax oHW u3MepsroTcs? Kak 3aBUCHT 3HEprus CBsi3U OT €€
muHbI? Kakast cBsI3b SBIsIeTCSl HauboJiee mpoyHO?

[Tepeunciute OCHOBHBIE BUIBI XUMUYECKOM CBS3U.

JlaiiTe onpesieneHne KOBaJECHTHOM CBsI3M. 3a CUET 4ero oHa oOpa3yercs?

Uewm 00ycrioBII€HBI HATTPABICHHOCTh U HACHIIIIAEMOCTh KOBAJICHTHOM CBSI3U?

Kak o0Opasyercs koBajeHTHasi CBs3b MO0 OOMEHHOMY MexaHu3my? Kakwe >JIeKTpOHBI MOTYT
MPUHUMATh y4acTHe B 00pa30BaHUU CBSI3U?

[Touemy xummdeckas CBsI3b MOKET 00JafaTh MOJAPHOCTHIO? UeM o0ycioBiieHa MOISIPHOCTD
CBSI3H?

Yto Takoe KOBaJEHTHas MOJIIPHAs U KOBAJECHTHAs HenoJisspHasa cBA3b? IIpuBenurte mpumepsl
BEILIECTB C 3TUMHU TUITAMHU CBSI3H.

Kak oOpa3yercst koBajeHTHas CBA3b 110 JOHOPHO-AKIIEITOPHOMY MEXaHU3MY?

Jaiite onpeneneHre NOHATHIO BAJICHTHOCTh. Kak MOYKHO ONpeieinTh BAJICHTHOCTD JIeMEeHTa?
Kaxkue anemMeHThl IMEIOT NOCTOSSHHYIO BAJICHTHOCTB?

JlaiiTe ompeneneHUE TUIMAM CBS3M 10 TIEPEKPBIBAHHIO OpOWTaNiel: G- M T-CBs3siM. Kakumu
TUNaMu opoutasneit onu o6pasyrorcsi? CpaBHUTE MPOUYHOCTD G - U T -CBSI3U.

Urto Takoe kpatHOCTh cBs3u? [IpuBenuTe mpumep oOpa3oBaHus OIMHAPHOM, TBOWHOM, TPOMHOM
cBs3u. Kakumu THmaMu CBSI3M 1O TMEpEKphIBaHUIO opOHuTanell oOpa3oBaHa OJMHApHAs,
JIBOMHAs1, TpoiiHas CBsi3b? CpaBHUTE MPOYHOCTH ITUX CBS3EH.

Urto Takoe rubpuamsanus? KakoB ee wmexanm3m? Kak mpoucxomur sp-, Sp2, sSp3 -
rubpuanzanusa? Kakyio reoMerpuio MMEIOT MOJIEKYJAbl ¢ TaKUM THUIIOM THOpHAM3AIMU Y
neHTpanbHoro aroma? [IpuBenure npumepsl.

Pacckaxute o ctpoenuu TBepabIxX Tei. Ilepeuncnure TUIIBI KPUCTAINIMYECKUX PEIIETOK.

Uto u3 cebs mpeacTaBiseT MOJEKYIsSIpHas KpUcTauimueckas pemietka? Kakue dvacTuiibl
Haxoautcs B y3nax pemetku? Kakoil tum cBsizu mexay y3inamu pemerku? Kakosa sHeprust
TaKOW KpHUCTaJuTMuecko pemnetku? Kakue BelrecTBa MOTYyT 00pa3oBBIBaTh MOJIEKYJISPHBIE
Kpuctamunueckue peuerku? [lpuseaure npumepsl.

Uto u3 cebs nmpeacTaBisieT aTOMHas KpucTauyeckas perietka? Kakue 4acTuilbl HaX0IuTcs B
y3nax pewmerku? Kakoil Tunm cBszu Mexay y3namu pemerku? KakoBa sHeprus Takoi
KpucTammuuecko pemerku? Kakue BemectBa MOTYT 0Opa3oBBIBaTh MOJIEKYISPHBIE
Kpuctamunueckue pemetku? [lpuseanre npumepsl.

KakoB mexaHu3M oOpa3oBaHUs HOHHOU CBs3U? UeM xapakTepHu3yeTcs MOHHOCThH CBs3H? Uem
OTIIMYAeTCs KOBAJICEHTHAs TMOJIIpHAsi CBsI3b OT MOHHOU? [loueMy mMoHHas CBsi3b He oOnamaeT
HaIPaBJIEHHOCTHIO U HACHIIIAEMOCTbIO?

Urto u3 cebs mpeacTaBiseT HOHHAS KpUCTaITMdeckas perneTka? Kakue 4acTUIlbl HAaXOAUTCS B
y3nax pemerku? Kakoil Tunm cBszu Mexay ys3inamu pemetku? KakoBa sHeprusi Takoi
Kpuctammmuecko — pemerku?  Kakume  BemectBa  Moryr  0o0pa3oBbIBaTh ~ HOHHBIE
Kpucrtamnueckue peuetku? [lpuBeanre npumepsl.



43. Yto 3 cebs mpeacTaBiseT METaJuIM4yecKas KpHucTauimueckas pemierka? Kakue dacTuiisi

HAXOJUTCS B y3iax pemeTkn? Yem oOycoBiIeHbI CBA3M MeXAy y3namu pemerku? [Touemy B
KPHUCTaJNIN4YECKON pelIeTKe MeTajljaa 3JIEKTPOHBI JeN0oKaau30BaHbl? KakoBa dHeprus Takou
KpucTaimuieckoil pemerku? Kakue BemecTBa MOTyT 0O0pa3oBbIBaTh METAJUIMYECKHE
Kpuctaymueckue pemerku? [Tpusennre npumepsl.

44. CpaBHUTE  OpPOYHOCTh,  TEMIEpaTypbl  IUIABJICHMUS,  MEXaHMYECKHE  CBOMWCTBA,
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QJICKTPOIIPOBOAHOCTb, TCIUIOIMMPOBOAHOCTL, JICTYUCCTh Pa3HbIX TUIIOB KPUCTATTIMYCCKUX
pELICTOK.

Pa3nes 3. BemecTBo B pa3im4HbIX (a30BbIX COCTOSTHUAX.
Kaxoe B3aumoielicTBie MEX/1y 4aCTUIIAMH HA3bIBAETCSI MEKMOJIEKYISIPHBIM ?
UTo Ha3bIBaETCS JUMOJHLHBIM MOMEHTOM? B Kakux eMHUIIaX OH U3MepsieTcs?
Kaxo#t qumnosibHbI MOMEHT Ha3bIBAETCS MHAYKITMOHHBIM? OT 4ero 3aBUCHUT €ro BenIrnHa?
Kaxue BuIb1 MEXMOJIEKYIIPHOTO B3aUMOICUCTBUS BbI 3HaeTe? B ueM ux cynHocTs?
[Touemy BonmoOpoaHast cBs3b sBiseTcsl crneunduyeckuM B3aumojeiictBuem? [loyemy oHa
BO3HUKaET?
Jaiite onpenenenue ha3oBoMy MpeBpaIieHUIo Win GazoBoMy mepexoay. B uem 3akimtouaercs
paznuuue (Ga3zoBBIX MEPEXOJ0B MepBOTro M BTOporo pona? IlpuBenurte mpumepsbl (Ha3oBbIX
nepexo/10B 000UX POJIOB.
[Tepeunciute OCHOBHBIE THUIIBI TBEPABIX Te. M3 KaKWX 4aCTHUIl M 32 CUET KAKUX XUMHUICCKUX
cBs3eil oOpasyroTcs TBEpABIE Tena pasIuyHbiX TUMOB? Ha OCHOBE KakuWxX MPUHIIMIIOB
(hopMHpYIOTCS CTPYKTYPBI CIJIaBOB?
UeM MOXHO OOBSICHUTH 3JIEKTPUUYECKYIO MPOBOJUMOCTH U TEIUIOMPOBOJHOCTh TBEPIBIX
METaJIOB?
OO0BsicHUTE, TOYEMY aJIMa3 SIBJIICTCS TUDJICKTPUKOM, & KPEMHUM — MOTYIPOBOIHUKOM ?
Kakne »51eKTpoiuThl OTHOCATCA K TBEpPIAbIM 3JekTpoiutam? Kakoi TUN HPOBOAMMOCTH
SBJISIETCS OCHOBHBIM B TBEPHABIX 3JIEKTpoauTax? Kak MOXHO OXapakTepH30BaTh BEIMYHUHY
MIPOBOJIUMOCTH TBEPBIX AIEKTPOJIUTOB?
Uem 3ameuarenbHbl KHUJKHE KpucTawibl? Kakue MX pasHOBUIHOCTH HU3BecTHBI? Kakue
OCOOCHHOCTH CTPOEHHUS MOJICKYNl TMPOSIBISIOTCS y BEIIECTB, KOTOPble O0pa3yloT >KHUIKHE
KpUCTaJIbI?

Pa3znen 4. O0mme 3aKOHOMEPHOCTH XMMUYECKUX IMPOLECCOB

Yto n3yyaer XumMu4ueckasi TEpMOJIUHAMUKA?

JlaiiTe onpeneneHne NOHIATHIO «KXUMUYECKAsl CUCTEMAaY.

[lepeunciure TUIBI XUMUYECKUX CUCTEM, IaliTe UX XapakTepucTUKy. [IpuBeauTe npumepsl.
Kakue mnapamerpsl BIMSIOT HAa TEPMOJMHAMUYECKOE COCTOSIHME cucTeMbl? YUTo Takoe
CTaHJAapTHbIE YCIOBUS?

Uem xapakrepusyercs TepMOAMHAMUYECKOE PABHOBECUE CUCTEMBI?

Kakue Tumel TepMOIMHAMUYECKUX MPOLIECCOB MOTYT MPOTEKaTh B XMMHUYECKUX CHCTeMax?
JlaiiTe uX XapaKTEpUCTHUKY.

Coopmynupyiite 1 3aKOH TEpPMOJMHAMUKH, 3AIMUIINTE €r0 MaTEeMaTHYeCKOE BBIpAXKECHHE.
JlaiiTe omnpezaeneHne MOHATUAM «TEMJIOTay, «paboTay, «BHYTpEHHss sHeprus». Kak MoxxHO
MHTEPIPETUPOBATH 3TOT 3aKOH IPUMEHUTEIBHO K XUMHUYECKOMY IIpo1ieccy?

. I[aﬁTe ONpCACIICHNUEC SHTAJIBITNH. Kak ee MoxHO paCC‘lI/ITaTL?. Kak ona 0603HaqaeTc;1, B UEM

nsmepsercs’?

. Yto Takoe TeruioBoit adext peakuun? Kak oH 0603HavaeTcs, B 4eM U3MepsieTcs, YeMy OH

PaBCH IIpHU NOCTOSIHHOM IIaBJ'ICHI/II/I? I[aﬁTC OIIPCACIICHUC 5K30- U BHHOTCpMHqCCKOﬁ pCaKkIuu.
Yro HU3y4acT TepMOXI/IMI/I}I? Yro Takoe TCPMOXUMHUUYCCKOC ypaBHeHI/IC? HCpC‘-II/ICJII/ITC
0COOEHHOCTH 3aIUCU TCPMOXUMHNYCCKUX ypaBHeHHﬁ.

Yro Takoe CTaHJapTHasA SHTAJIbIINA O6p8.30BaHI/ISI BeIJ_[eCTBa? Kak ona 0603HaqaeTc;1, B 4Y€M
HU3MCEPACTCA U KAaKHMEC 3HAUCHUSA MOKCT HpI/IHI/IMaTL?
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Cdhopmymupyiite 3akoH ['ecca. [losicHHTE CMBICH 3TOrO 3aKOHA HA MPUMEPE XUMHUYECKOU
peaxkuuu.

Cdhopmymupyiite cneactBust u3 3akoHa ['ecca. IlpuBenute MaTemMaTHYeCKO€ BBIPAKEHUE,
MOSICHUTE, JJIs pacueTa KaKoi BEJIMYMHBI OHO IIPUMEHSETCSI.

Uro Takoe sHTponus? B uem oHa uzmepsiercs, kak 0603Hayaercs? Kak ce MOKHO paccuuTaTth?
Ot Kakux (aKTOpoB OHA 3aBUCHUT?

Uro Takoe cTaHAapTHAs SHTPOIHS BEUIECTBA, KaK OHA 0003HAYALTCS, B YeEM U3MEpSeTCs?

Kak M0»xHO paccunTaTh U3MEHEHHE SHTPOIIUH B MPOIIECCE XMMUUECKUX peaKuii?
Chopmymupyiite 2 3ak0H TepMOJUHAMHUKHU. J[JIs KaKUX CHCTEM OH IpuMeHUM? MOXeT Ju
peakuusi NpoTekarb ¢ yMeHblleHueM sHTponuu? Kakue 1Ba (akropa sBISIOTCS IABMKYILEH
CHJION CaMOITPOU3BOJILHOTO MPOTEKAHUS PeaKuu?

Kak paccuurtate snepruto I'm66ca? Kak ona obo3Hawaercs, B yem usmepserca? s vero
UCIoJIb3yeTcsl 3Ta BeanurnHa? KakoBbl KpUTEpUU CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI pEeaKuu B
MpsIMOM U 0OpaTHOM HampaBJICHUU?

Jlaiite ompeneneHne XMMHUYECKOTo paBHOBecHs. UTO Takoe paBHOBECHAsh KOHIIEHTPALHs
BemecTB? Kak ona o603Hauaercs?

Uro Takoe koHCcTaHTa paBHOBecusi? Kak ona oGo3Hauaercs? Hamumurte MaremaTHdeckoe
BBIpa)KE€HUE NIl KOHCTAHThl PaBHOBECHs], MOSICHUTE, KaKUe BEIMYMHBI TaM HCIOJIb3YIOTCS ?
KaxoBbl nmpaBumiia 3anucu KOHCTaHThI PaBHOBECHS, €CIIM B XUMUYECKOM peakluu y4acTBYIOT
TBEpJIbI€ WM Ta3000pa3HbIe BemecTBa?

Kakue (axkTopsl BIUSIOT Ha cMelIeHHEe XUMHUYecKOoTo paBHOBecusi? [loscHuTe, 4YTO O3HAYaeT
CMEIlIeHHE XUMHUECKOTO PABHOBECHUS «BJIEBO», «BIPABO»?

Chopmymupyitte mpuniun Jle-lllarcase. Kyga cmemnaercs paBHOBecHE TpU MOBBIIICHUN WUITH
MOHM>KEHUU TEeMIIepaTypbl, AaBJICHUS, KOHIICHTpAIUH?

Yto m3y4aeT XuMu4uecKasi KHHETHKa?

Uto Takoe paBHOBecHash KoHIeHTpamusa? Kak ona o6o3navaercs? Kakx wusmensiercs
KOHLIEHTpPALIMs MCXOJHBIX PEareHTOB U MPOAYKTOB MpU IpoTekaHuu peakuuu? IlpuBenute
pumep.

JlaiiTe onpenerieHue CKOPOCTH XUMHUUECKor peaknuu. Kak ona o6o3Havyaetcs? Kak ee MOXHO
paccuutarh? UTO Takoe 3JI€MEHTAPHBIN aKT peaKuu?

UTto Takoe rOMOT€HHbIE U reTeporeHHbie peakiuu? [Ipuseaure npumepsl.

Urto Takoe oOpaTumbie U HeoOpaTuMble peakiuu? [IpuBeauTe npumepsl.

Ot xakux GakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKON peakiuu?

Kak u3meHnsiercs ckopocTb IpU U3MEHEHUH CTETNeHH JAUCIIEPCHOCTH, arperaTHOTO COCTOSIHUS,
BHEIITHET0 YHEPTeTUYECKOTO BO3/IeHCTBUA?

Kak 3aBUCHT CKOPOCTh XUMUYECKON PEAKIIMH OT KOHIIEHTPAILUi peareHToB?

Chopmynupyiite 3aK0H JEHCTBYIONINX MAcC JJIsl CKOPOCTU XUMHUUYECKOH peakuuu. [IpuBenute
€ro MaTeMaTHuecKoe BhIpakeHue. UTo Takoe KOHCTaHTa ckopoctu peaknuu? Kak ona
o6o3Havaerca? OT yero oHa 3aBUCHUT?

Kak 3aBUCHT CKOPOCTh XUMUYECKON peakiuu OT TeMiieparypbl? OTBET MOSCHUTE.
Cdhopmymupyiite npasuino Baut-I'odda, mpuBenute ero MaTreMaTH4YeCKOE BBIpAKECHHE.

Uro nokasbIBaeT TeMnepaTypHblid KoahduIMeHT ckopocTi peakuun? Kak on o0o3Hauaercs u
4eMy MOKeT ObITh paBeH?

Uro Takoe sHeprus aktupanuu peakiuun? Kak ona obo3Hauaercs, B ueM usmepsierca? Ot yero
oHa 3aBucHUT? Kak CBsI3aHBI CKOPOCTh PEAKLIMK U SHEPTUsI aKTUBALIUU?

[IpuBenure ypaBHeHue Appenuyca. llosicHuTe, Kakve BEIUYMHBI B HErO BXOJAT U KaKYIO
3aBHCHUMOCTb YCTaHABJIUBAET 9TO YPAaBHEHUE.

Urto Ttakoe katanuzatop? KakoB MexaHU3M JIEHCTBUS KaTanu3aTtopa?

Pazaen 5. PacTBopsl. Peakuun B BOAHBIX pacTBOpax

. Uto Takoe pacTBOp, pPacCTBOPCHHOC BCLICCTBO, paCTBOpI/ITeHB? HpI/IBe,Z[I/ITC IIPUMCPEIL.

[IpuBenuTte KIaccu(puKaIMIO paCTBOPOB.
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. Uto Takoe KoHIeHTpamusi? UTO Takoe HACHIIICHHBIN, pa30aBIeHHBINA, KOHIICHTPHUPOBAHHBIN

pactBop?

. OnumuTe crnocoObl BBIPAKEHHUA KOHIGHTPALMM PAcCTBOPOB, NPUBEAUTE OOO3HAYCHHS,

(bopMyIbI U pacyeTa KOHIEHTPAIMN, JMHUALIBI I3MEepEHHs (MaccoBast A0JIsI, MOJISIpHAS AOJIA,
MOJISIpHAsi KOHLIEHTPAIHS, MOJISUTbHAS! KOHIEHTPAIMS, MOJISIPHAsI KOHLIEHTPAIMs SKBUBAJICHTA,
TUTD).

. Yro Ttakoe pactBopumocTh? [IpuBenuTe kiiaccupukalnio BEMECTB 10 ux pactBopumoctu. Kak

BIIUSET TIOJSPHOCTh BEIIECTB Ha HMX pacTBopuMocTh? Kak Bimser Temmeparypa Ha
pPacTBOPUMOCTH BEIIECTB?

. Uto Takoe mnepechllleHHbI pacTBOp? B Kakux yclIOBHSX €ro MOKHO NHOJy4uTh? B Kakux

cirydasax N30BITOK PaCTBOPCHHOI'O BEIICCTBA HAYMHACT BBINAAATh B OCAJ0K U3 ICPCCHILICHHOT O
pactBopa?

. Kakue nmporueccel mpoTekaror npu o0pasoBanuu pactBopa? Kak n3MeHsercs npu 3ToOM SHEprust

cuctembl? Kakumu akropamu onpeensercs TeIuoBoi 3pQexT npoiecca pacTBOPEHUs?
UTo Takoe KOJUTUTaTUBHBIE CBOMCTBA PacTBOPOB?

. Yro Takoe ocmoc? [losicuute, npusenute npumep. Ha kakom ¢usnueckom siBI€HUN OCHOBaH

ocmoc?

. UTOo Takoe OCMOTHYECKOE }IaBJ'IeHI/Ie? HpI/I KakKux YCJIOBUAX OHNPEACIACTCA OCMOTHYCCKOC

naBneHue? Kak ero MOXHO paccuumTarh i PACTBOPOB HEAIEKTPOJIUTOB W PACTBOPOB
anektpoautoB? [IpuBenure 3axkon Baur-T'odda.

Kak wu3MeHsieTcss naBlieHME HACBIIIEHHOTO Tlapa pacTBOpa IO CPAaBHEHUIO C YHUCTHIM
pactBoputenem? [IpuBeaure 3akoH Paynst 1yisi HEINEKTPOJIUTOB U SJIEKTPOJIUTOB.

Kak u3Mmensitorcs temmneparypa 3aMep3aHusi pacTBOpa U TEMIepaTypa KUIEHHUS pacTBOpa Io
CPaBHEHHMIO C YHCTHIM pacTBopuTesnieM? Kak MOKHO paccuuTaTh U3MEHEHUE TEMIIEPATyphI IS
HERJIEKTPOJIUTOB U 3JEKTPOTUTOB?

UTto Takoe 3IeKTPOJIUTHI, HeIeKTpoauThl? Kakue BemiecTBa OTHOCITCS K TOMY WM UHOMY
tunny? YTo Takoe ANeKTpoJuTHYecKas auccoumanusas? UYTo Takoe HM30TOHUYECKUU
K03 puImeHT, 4eMy OH MOXKET OBITh PAaBEH, OT YETr0 3aBUCUT?

Uro Takoe cremenp aucconuanuu? Kakue BeliecTBa OTHOCATCA K CIIa0bIM M CHUJIBHBIM
anekTponutaM U nouemy? OT yero 3aBUCHUT CTENEHb AUCCOLHANN?

Kak 3anuceiBaeTcs BbIpakeHHnEe KOHCTAHThI AUCCOIMALIAU IS cIa0bIX 3JeKTpoiuToB? OT yero
3aBUCHUT KOHCTaHTa Juccounannu? YTo mokaspIBaeT 3Ta BearurnHa?

[IpuBeaute 3akoH pa3BeneHuss OcrtaBanbaa. Kak 3aBUCUT cTeleHb AMCCOLUALMH OT
KOHLIEHTPALIUHU AJIEKTPOJIUTA?

[IpuBeaute ypaBHEHHE OHIIEKTPOJUTHUYECKOW mucconuanuud Boabl. K kakomy Tumy
ANEKTPOJIUTOB OHA OTHOCHUTCS?

Uto Takoe HOHHOE Mpou3BeeHHe BoAbl? UeMy oHO paBHO? UeMy paBHA KOHIICHTpAIUsI HOHOB
BOJIOPO/JIa U THJIPOKCOTPYIIIN B HENTpaabHOM pacTBope? KakoBO UX COOTHOIIEHHE B KUCIIOW U
IETT0OYHOM cpene?

Uto Takoe BOJOpOJHBIN mokazaTenab? Kakue 3HaueHUss OH MOKeT npuHumatrh? Kak onH
paccunThiBaeTcs? Kak onpeaenuTs XapakTep Cpejibl 0 3HAYEHUIO BOJAOPOJIHOTO MOKa3aTes?
[IpuBeaute npHUMEpPHl KUCIOTHO-OCHOBHBIX HWHAMKATOPOB M OOBSICHUTE MEXaHHU3M UX
JEUCTBUS.

KakoBbI OCHOBHBIE MOJIOKEHUSI TPOTOJUTHUECKONW TEOPUU KUCIOT U ocHOBaHuM? [IpuBeaure
MIPUMEPBI CONMPSIKEHHBIX KUCIOTHO-OCHOBHBIX Iap.

[TpuBeaute npumMepsl OydepHbIx cucteM. OObSICHUTE MEXaHU3M JeHCTBUSI Oy(hEepHBIX CUCTEM.
KakoBbl KONMHMUECTBEHHBIE XapakTepucTuku OydepHbix cuctem. I[IlpuponHsie OydepHbIe
CUCTEMBI.

Kakme ux mepeuncieHHbIX HIDKe cojeil moasepratorcs ruaponusy: NaxCOs, NaBr, KsPOs,
CuSQ4, CaCOs, KNO3? KakoBa cpena pacTBopa B KaxaoM ciydae? OTBeTbTe Ha BOIPOC, HE
COCTaBJIsAsl YPABHEHUM pEaKIUil.

Kakue pakTopsl BIMAIOT HA CTENICHb THIPOJIN3a COTH?
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CocraBbre ypaBHeHUs cryneHuatoro ruapoimnza NasPOs. Ilo kakoil crynmeHu creneHb u
KOHCTaHTa ruApoJin3a Hauoosbias? OTBET NOATBEPAUTE Pacue€TOM.

[IpoBeauTe Bce KUCIOTHO-OCHOBHBIE paBHOBecusi B BogHOM pactBope NazHPO4 u ykaxure
COMPSDKEHHBIE Tapbl KUCJIOT U OCHOBAHUH.

CdhopmynupyiiTe yCIIOBUSI BBINAIEHHUS U PACTBOPEHHUS OCAJKOB — IIPABWIJIO NPOU3BEICHUS
pacTBopuMOCTH». Kakne n3MeHeHUs MPOU30MAYT B T€TE€POT€HHON CUCTEME

Fe(OH)2 (ocamok) 2 HACBIIIICHHBIN PACTBOP

npu go6aBaeHun K Hewt cnenyromux Bemiects: HCI, H20, FeCly, KOH?

Paznen 6. OKHCIANTEILHO-BOCCTAHOBHTEIbHBIE nmpoueccol. 3HeKTpOXI/IMI/I‘JCCKI/Ie MMpouecChl
B 3JIEKTPOJIUTAX. KOpp03l/lﬂ H 3alluTa OT KOppo3uu.
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Uto u3yyaet 37eKTpOXUMHU? 3a CUET Yero MPOTEKAIOT ANEKTPOXUMHUYECKUE TPOLECCHI?

Uto Takoe OKHCIUTCIBHO-BOCCTAaHOBUTENbHBIC peakuuu? JlaiiTe ompeneneHune MOHATUAM
«CTENEeHb OKUCIICHUSA», «BOCCTAHOBUTEID), OKUCIIUTEND), KOKACICHHUE)», «BOCCTAHOBICHHUEY.
[IpuBennTe npuMepsl.

. Uto Ttakoe snektponabi? M3 wero mx wusrortaBnuBaioT? Kakue mporiecchl MpOUCXOIAT Ha

MOBEPXHOCTHU METATINIMYCCKOTO DJICKTPOJa IMPU MHOTPY>KEHUH €TI0 B PACTBOP MOHOB 3TOT'O KE
Meraa?
Kak oGpasyercs 1BoMHOM 3neKkTpuuecKkuit cioit? UTo Takoe 37eKTpoJHbIA NOoTeHran?

. UTo Takoe paBHOBECHBIH J1EKTPOAHbIN noTeHnuan? Kak on o0o3Havyaercs, B 4eM u3MepsieTcs?

UYro xapakrepusyet 31a BennunHa? OT 4ero oHa 3aBUCHUT?

. Uto Takoe cTaHAapTHBIN BOJIOPOAHBIN A5eKTpoA? s uero oH ucnomnszyercs? UeMy paBeH ero

3JIEKTPOJIHBINA MOTEHIUAT?

. UTo Takoe CTaHMapTHBIM ANEKTPOJHBIN moTeHnan metama? Kak oH o0o3Havaercs, B 4emM

u3Mepsercs? Uto xapakrepusyeT naHHasg BennunHa? Kakue 3HaueHusi OHa MOKET MPUHUMATh?

. Ot kakux ¢$akTOpPOB 3aBUCHUT 3JIEKTpoAHBIN noTeHuan? [Ipuseaure ypasaenue Hepucra. B

KaKHX CIIy4asX UCHOJb3YIOTCS 3TO ypaBHEHUE?

. UTo mokKa3pIBaeT psia AMEKTPOXMMUYECKUX HaNpsHDKeHU MeTamoB? Kak pacmoJiosKeHbl

MeTauibl B 3ToM psigy? C ueM cBsi3aHa BOCCTAHOBHUTENIbHAS! CIOCOOHOCTH METaNIOB?

Uto Takoe rampBaHWueckuii anmemeHT? M3 dyero oH cocrout? M3o0paszure ycTpoOMCTBO
raJIbBAHMYECKOTO 3JIeMEHTa (CXeMY rajlbBaHUYECKOIO HJIEMEHTA).

Kaxk 3apskeHbl KaToJ ¥ aHOJI B ralbBaHMYECKOM 31eMeHTe? Kakue npoiiecchl MpoTeKaroT y X
noBepxHocTu? ['71Ie BOBHUKAET 3JEKTPUYECKUN TOK B rajibBaHUYECKOM 3jieMeHTe? B kakom
HaIpPaBJICHUHU JABMXKYTCS 3JIEKTPOHBI B FAJIbBAHUYECKOM JIEMEHTE?

Ha nmnpumepe ranpBaHuueckoro osnementa [lanwdnsg-SkoOu  pacckakute — Kakue
AIEKTPOXUMHUYECKUE TIPOLIECCHI TaM MpOTeKalT. Hanmumnre ypaBHeHUs peakiuii Ha KaToie U
a”oJe.

Uto Takoe AJIeKTPOABIKYIIAS CUla TajdbBaHndeckoro snemeHTa? Kak ona o603Havyaercs, B ueM
usMepsercs? Kak ee MOXKHO paccuuTarh?

Urto Takoe anektponus? M3 yero coctout cucrema, rie nporekaer snekrponus? M3o0paszute
rpaduyecKy.

Kak 3apsbxensl kKaTo M aHOA NpH A1ekTpoiinie? Kakue npouecchl NpOTEKAOT y MOBEPXHOCTH
3JEKTPOI0B?

Kakue Tumel 371€KTpoI0B UCHONB3YIOTCS TPH 31eKTposn3e? M3 4ero oHu M3roTaBiIvBarOTCS?
[IpuBenute npuMepsl.

KakoBbl 3akOHOMEpPHOCTH MPOTEKAHMsS »dJeKTposn3a B pacmiaBax? Kakue mpoueccs
MPOTEKAIT Ha aHoje U katojae? [IpuBenure mpumep.

KakoBbl 3aKOHOMEPHOCTH MPOTEKAHMS BJIEKTpoJu3a B pactBopax? Kakue mnpoueccsl
MPOTEKAIOT Ha aHoje U kKatojae? [IpuBenuTe mpumepsl.

Urto Takoe koppo3us MeTamioB? YeM xapakrepusyercs npouecc koppo3uun? [louemy koppo3us
HETaTUBHO BIUSET HA METAJNINYECKUE KOHCTPYKIIUMU U U3Aenus?
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Urto Takoe xumuueckas koppo3us? Kakue ObIBaIOT TUIIBI XUMUYECKOW Koppo3uu? [IpuBenure
IIPUMEPBI.

B uem 3akmrouaercs MexaHHW3M XMMHUYECKOM Koppos3uu? Hanummure ypaBHEHMs peakuuid,
MIPUBEAUTE IPUMEPBIL.

Kakue mecra B n3zienusax 1 KOHCTPYKLHUSX SIBJSIIOTCS KOPPO3UOHHO ONMACHBIMU U IIoueMy?
UYro Takoe 3neKTpoXxuMHuuecKkas koppos3us? B kakux cpeaax oHa nporekaer?

B uem 3akimouaercs MeXaHU3M OJEKTpOXUMHYECKOW koppo3uu? Kakas cpenma e
Croco0cTByeT?

[IepeuncinTe METOIBI 3AIIUTHI METAJUIOB OT KOPPO3HH.

Uro Takoe nerupoBanue metauioB? Kakue BelecTBa BHICTYNAIOT JETUPYIOLIUMU 10OaBKaMuU
U Kak OHM BJMSIOT Ha cBoiicTBa Merayuia? [louemy mpH JerupoBaHUM MeTaija CKOPOCTh
Koppo3uu 3amemisercsa? Yem o0OycCIOBIEHO TO, 4YTO COBPEMEHHBIE CTalld SBISIOTCSA
HEepKaBeroIUMHU ?

UYro Takoe 3amuTHbIE MOKPHITHA? M3 Uero oHu U3roTaBIMBaIOTCA?

Paznen 7. Xumus koMmmjiekcHbIX coequHennii. KommiekcoodpazoBanue B

pacTBopax.

1.

Jaiite ompeneneHne KOMIUIEKCHOMY COEIWHEHUIO. SBIAIOTCA U UACHTUYHBIMU TEPMHUHBI
«KOMIUIEKCHOE COEIMHEHHME» U «KOOPAMHALMOHHOE COeIMHEeHHe»? B yeM 3akimtoyaercs
IJ1aBHOE Pa3IMYKMe MEXTY KOMIUIEKCHBIMU COCTMHEHUSIMHA U IBOMHBIMU COJISIMA?

. JlaliTe KpaTKyr0 XapakTepUCTHKY OCHOBHBIX COCTABHBIX YAaCTE KOMIUIEKCHOIO COEIUHEHUS,

TaKUX Kak BHEWIHAA cepa M BHYTPEHHsISI (KOOpAWHAIMOHHAS) cdepa, KOMIJIEKCHBIM HOH U
WOHBI BHEITHEH cepbl, IIEHTPAIBHBIN aTOM (KOMIUIEKCOO0pa30BaTesb) U JIUTaH IbI.

. Kakast cymectByeT B3aUMOCBSA3b MEXIy BEJIMYMHON KOOPAMHALMOHHOTO 4YHCIA U

reoMeTpuuecko  ¢GopMoit koMIuiekcoB? B dem 3akmrodaeTcs  pasiaudHe  MEXIY
MOHOJICHTAaTHBIMH W MOJUAEHTAaTHbIMU Jurasaamu? Kakue nuranapl Ha3bIBalOTCS
xenaTHeIMU? [IpuBennuTe mpUMephl MOJUICHTATHBIX XEIaTHBIX JTUTaHOB.

Kakne KOHCTaHTBI paBHOBECHS HCIOJb3YIOTCS B KaUECTBE KOJUYECTBEHHBIX XapaKTEPUCTHUK
YCTOMYMBOCTH KOMIUJIEKCHBIX coequHeHui? Kakoe COOTHOIIEHHE BBIMOJHACTCS MEXIY
CTYNEHYAaThIMH KOHCTaHTaMH O0Opa3oBaHUsA KOMIUJIEKCa M ero oOmeil KOHCTaHTOM
obpazoBanus? Uto xapakTepus3yeT KOHCTaHTa HECTOMKOCTU KOMIIEKCHOTO COSMHEHUSI U KaK
OT €€ BEJINYMHBI IEPEHTH K KOHCTAaHTE 00pa30BaHUs KOMILIEKCHOTO COeIMHEHUS UK 00paTHO?

. Kak MoxHO npeacCTaBUTb O6p330BaHI/Ie KOOPpANHAIIUOHHBIX CBSA3CH C IO3MIUM METOoJa

BaJICHTHBIX CBs3eil? Kakasi B3auMOCBSI3b CYIIECTBYET MEXKAY I'€OMETpHUYeCKUMH (opMamMu
KOMILJIEKCHBIX MOHOB W THUMaMH rudpuau3anuu opobutaneit? Kakume KOMIUIEKCHI OTHOCST K
BBICOKOCTIMHOBBIM, & KakKhe - K HU3KOCIMUHOBBIM? Ha ueM ocHOBaHa METOMKa MPOTHO3a
MapaMarHUTHBIX U TUAMarHUTHBIX CBOMCTB KOMILJIEKCOB?

. [Ipoananu3upyiite U30MEpUI0 KOMILIEKCHBIX cOoeluHEHUI. YeM pa3nuyaroTcss Mexay coOoi

CTPYKTYpHasi U3o0Mepus u crepeonzoMepusi? [laiite onpenenenre u NpuBeIuTe MpUMeEpsl IS
CIENYIOIIUX BHUAOB CTPYKTYPHOM HW30MEpUU: HOHM3ALMOHHOWN, THAPATHOM, CBSI3EBOM,
MOJIAPU3ALMOHHOM M KOOPAMHALMOHHOW, a TaKXe CTEPEOM30MEPUM TE€OMETPUUECKON U
ONTUYECKOM.

Pa3pea 8. XuMust HeMeTaNJIOB M X COeINHEHUIA.

. Kakoe monoxxenue B HepHOHquCKOﬁ Ta6J'II/II_Ie 3aHUMAIOT P-2JICMCHTHI - HemeTautel? Kakas

KoppeanuAa CYIECTBYET MCEKAY IIOJIOKCHUEM P -3JIECMCHTOB B nepnonnqecxoﬁ Ta6J'II/H_Ie,
BHCKTpOHHOﬁ KOH(I)HpraHHeﬁ X aroOMOB H CTCICHAMHU OKHUCICHHUSA IOTUX JJICMCHTOB B
XUMHUYCCKUX COC,Z[I/IHCHI/I}IX? UeM oObscHSICTCS CYHICCTBCHHOC pa3JINyne CBOICTB P -3JICMCHTOB
BTOPOTO nepruozia 1 3JIEMCHTOB COOTBCTCTBYIOIIUX TI'PYIIIT TOCIICAYIOIUX HCpI/IOI[OB?

. KaK, ucxoasa wu3 3J'ICKTp0HH0171 KOH(I)I/Il"ypaI_II/II/I aTOMOB, MOKHO 000CHOBATh BO3MOXKHEIC

CTETIEHU OKHCJICHUS TaJIoTeHOB B MHTEpBasie oT -1 10 +7? Kak u nmouemy ¢pTop oTiiMyaercs ot
JPYruX TaJOreHOB IO CTENEHH OKHUCIEHHs W JpyruMm cBoictBam? Kakumu crnocobamu
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MOJIYYaroT rajoreHoBo10poaHble KuciaoThl? [louemy HF He 0THOCHTCS K CHIIBHBIM KHCIIOTaM,
B 10 BpeMs kak HC1, HBr u HI aBnstorcs cunbabiMu kucioramMu? Yem oObsCHSIETCS ASHCTBUE
HF na SiO. u cunukatseie crexna? Yro npoucxoaut npu pactBopenuu Clz B Bosie?

. Kakue okcuabl 1 OKCOKHUCIOTHI U3BECTHBI IS raiioreHoB? Kak IMOJIy4arOT OKCOKHCJIOTHI XJIOpa

1 ux conn? B kakoii 1ocien0BaTebHOCTH M TI0YEMY yMeHbIaeTces cuia kuciot B psy HCIO
- HCIO. — HCIO3; —HClO,4? Oxapakrepu3yiiTe OKUCIUTEILHO-BOCCTAHOBUTEBHbIE CBOMCTBA
OKCOKHCIIOT XJIOpa U ux cojei. Kakue cBoiicTBa mepxjaopara aMMOHHSI OTIPEICIIAIHA BBIOOD €To
B KauecTBE KOMIIOHEHTAa PaKETHOTO TOILIUBA?

OxapakTepu3yiTe BO3MOXKHBIC BAJICHTHOCTH U CTETIICHU OKUCJICHHUSI aTOMOB P-37eMeHTOB VI
Pyl Ha IpuMepax Kuciaopoaa M cepbl. Kak M3MEHSETCs YCTOMYMBOCTH COEIMHEHHUU
3JIEMEHTOB B BBICILIUX CTENEHSIX OKUCIIEHHUSI [0 PSAAY cepa- MOJOHHM?

. Oxapaxkrepusyiite amtoTponHsie (opMbl kuciopoga O. u Os. Uto mpeacTtaBisitoT coOoit

MEePOKCUIBI W cymepokcunpl?  OXapakTepu3ylTe  KUCIOTHBIE H  OKHCIHUTEIBHO-
BOCCTAaHOBUTEINBHBIE CBOMicTBA HoOo.

. KakoBpl o0OmacTy mpuMeHeHUs dyeMeHTapHou cepbl? Oxapakrtepusyite cBoiictBa H.S u

cynbGuI0B MeTawioB. Paccmorpure crmocoObl mosrydeHust u cBoiictBa SO., SO3, HoSOy,
CyIb(GUTOB, THOCYIb(ATOB.

. Obmas xapakrepuctuka 3neMeHToB VA - rpynmnsl. A3oT, hocdop u ux coenunenus. [lpoctoie

BelecTBa, aluioTponusi. OcoOeHHOCTH MOJIeKYI a30oTa U docdopa.

. OxapakrepusyiiTe cocTaB U CTpOeHHE OKCUAOB (ocopa B CTENEHSAX OKUCIEHUS +3 u +5.

KakoBbl coctaB m OCHOBHOCTH THnodocdopuctoit, Gocdopucroit u ¢GochopHoit KHUCIOT?
[IpuBenuTe ypaBHeHuUs aucconuanuu Kuciot ¢ochopa. Kakue kucnorsl docdopa u ux con
MPOSIBISIIOT  BOCCTAHOBUTEIbHBIE CBoMcTBA? UTO mpencraBisioT coboit  ¢docdatel u
nordocdaThl, KAKOBBI KX COCTaBbI M CTPOCHHUE?

. Coemnnennss aszora u (Gocdopa ¢ BOAOPOAOM. XapakTep CBS3U, HSHEPreTUUYCCKUE

XapaKTepUCTUKHM M CTpOEHHe MOJieKya. MeToasl ModydeHus U OCHOBHBIE CBOMCTBa
coenmuuennit DHs. Coyn ammonus u pocoHuUs.

Oxcupl a30Ta: METOIbI OJTYUYESHUSI, CBOMCTBA. A30THCTAasl M a30THAS KUCIIOTHI, U UX CTPOCHUE,
CBOMCTBA Y METO/IbI MOJIY4YEHUS, HUTPUTHI U HUTPATHI.

Jlaiite 0OmIyr0 XapaKTEpPUCTHKY P-aieMeHToB [V rpynmbl  (OCOOEHHOCTH  CTPOCHHS
ANIEKTPOHHBIX 000JOYEeK AaTOMOB, NOTEHIHUANbl MOHHU3AIUHU, CPOJCTBO K DJIEKTPOHY),
0COOCHHOCTH CTPOCHHS IMPOCTHIX BEIIECTB. aiama3s, rpadur, xkapobun, ¢ymiepeH, rpades,
HaHOTPYOKH.

Heoprannueckas xumus yriepoga. KapOuasl mertamnoB. Oxcuabl yriepoja, CTPOCHHE
MOJIEKYN U cBocTBa. OKCOKHUCIOTHI yriuepoaa. KapOonatsl. ['agorenusl.

KpemuueBbie KHCIOTHI U cuHKaThl. OKCO- U TUAPOKCOUHBI aHaJIoroB kpeMHus. Colu 0J0Ba U
CBUHIIA, UX PAaCTBOPUMOCTb M ruaponu3. l'amorenunsl. OOmas xapakTepucTuka, Gopma u
CTPOEHUE MOJIEKYII.

Kakumu cBoiictBamu 00s1ajat0T akTUBUPOBaHHbIE yriin? PaccMOTpuTe OCHOBHBIE 00JIACTH UX
npuMeHeHus. YTo mpeacTaBisioT co0oi yriepoIHble BOJIOKHA U Kak uX moiy4darot? [louemy
KOMITIO3UTHl Ha OCHOBE YIJIEPOJHBIX BOJIOKOH OTHOCST K YHCITYy Hanboyiee MepCcrleKTHUBHBIX
MatepuanoB? HazoBure obmactu npruMeHEHHsI YTIEPOIHON CaXKU.

Uem oObsicHsieTcs Oonbllioe MHOTOOOpa3ue CTPyKTyp cunmkatoB? UYTo ompezgenser
BO3MOHOCTh BKIIFOUEHHUS B CTPYKTYpPY CHJIMKATOB JOTMOJHUTENbHBIX KaTHOHOB? Kakue
cBoiictBa Al u Si aenmaroT BO3MOXKHBIM 00pa3oBaHHWE STUMH DJIEMEHTAMH COBMECTHBIX
CTPYKTYp THIIa aTFOMOCHINKATOB?

KakuM myreM MOXHO TOJIY4UTh CTEKJI0 Ha ocHOBe SiO2? C KakoW IEeNbI0 B COCTAB MHOTHX
BHJIOB CTEKJIa BBOAAT oKcu bl MeTaluioB (Na20, CaO, B.Os u ap.)? Kakue no6aBku comepkarcs
B CTEKJIaX CIIEUUATBHBIX BUJIOB? 3a CUET YEro I0CTUTAETCs] BO3MOKHOCTD MOJy4€HHUSI IBETHBIX
ctekou? Kak nmony4arot cutamnsi? UTo oHM cOO0M MPECTaBISIOT U KAKUMU CBOWCTBaMU 00J1a-
narot?



17.

18.

10.

11.

UTO CIy)XHUT CBIpb€M JJIs LIEMEHTOB M KaK HX IOJIy4aroT? 3a CYET Yero IpPOUCXOAUT
OTBEpJIEBAaHUE CMECH LIEMEHTa ¢ Bo0M? UeM paznuuarorcs pa3Hble MapKu LieMeHToB? Kakue
pa3uyMs 10 COCTaBy UMEIOT PACTBOPHBIE M OETOHHBIE CMECH, KAKOBO Ha3HAUCHHE KAXKI0H U3
HUX?

Kakue marepuansl Ha3piBaroT Kepamukoil? Uem kepamuka oriauudaercss oT crekos? Kakoe
CBIPHE UCTIOJIB3YIOT JIJIsl U3TOTOBIICHHS MYJUTUTOBOM KepaMuKku? KakoBbl 0COOCHHOCTH COCTaBa
U CTPYKTYpbl MYJUIMTOBOM KepaMuKH? OxapakTepusyiTe pa3iuuHble BHUJbl KEPAMUKHU:
CTPOUTEIIBHYIO, OBITOBYIO, TEXHHYECKYI0. OTMEThTE 0COOCHHOCTH MX COCTaBa M CBOMCTB. Uem
otnuuaercs ¢gappop oT Opyrux BHIOB Kepamuku? Kak ero mosydaroT, A Kakux Ielei
HCIIOJIB3YIOT?

Pazjnen 9. Xumusi MeTa/l10B U X COeTMHEHUIA.
Hackonbko crnpaBeanuBoO yTBEPXKICHUE, YTO METAJUIBI MPEACTABIICHBI JJIEMEHTAMH BCEX
OJI0KOB, TO €CTh S-, p-, d- u f-6;10k0B? MOKHO JIM BBIICIUThH JJIEKTPOHHBIE KOHPHUTYpaIuu
aTOMOB, KOTOPBI€ Hau0O0JIee XapaKTEePHBI JIJIs1 METANIOB?
Uro nmpezactaBisoT coboi cruiaBbl? UeM OoTiIMYAIOTCS ApYr OT Apyra CIUIaBbl BHEAPEHUS U
3aMeleHus?
B xakmx ¢Gopmax MeTaibl MpEACTaBICHB B MPUPOJHBIX ycioBusx? Kakue muHepaibl
HaszpIBalOT pynoi? [lpuBeaure mnpumepbl pya MeTaIoB, Hauboliee BaXHBIX IS
XO3SIMICTBEHHBIX LIEJIEH.
Cnenaiite 0030p OCHOBHBIX METOJIOB TOJYYCHHUS METAJUIOB W3 TMPHUPOJHBIX COCTUHEHUH.
[IpuBenuTe MpUMeEphI, HILTFOCTPUPYIONTHE MPUMEHEHHE KaKI0TO U3 MIEPEUNCICHHBIX METOIOB.
Kakue Mertamisl mosydaroT MeTooM 3nekTposinia? [louemy HEKOTOpbIE METAILIbl MOIY4atoT
AJIEKTPOJIU30M BOJHBIX PACTBOPOB MX COJIEH, a APyTHUe - JIEKTPOIU3OM paciiiaBoB?
Bce s-anemenThl - metamnbl. Kak M3MEHseTCS aKTMBHOCTh METAJJIOB 3TOM TPYIIBI B
3aBHCHMOCTH OT UX TOJIOKEHUs B mepuoaunyeckor tabdnuie? Kakue n3 meramior 1A u ITA
TPYIII [OTY4al0T METOAO0M 3JIeKTpou3a’?
Kakue coegmHeHust oOpasyrorcs mnpu B3auMmojeiicTBuu MetamwioB |A u TIA rpynm c
KHCJIOPOJIOM | BOJIOW? UTO MpeacTaBisitoT COO0H MEPOKCHIBI U CYITEPOKCHIBI ATUX METALIOB?
Kakne u3 yncia MEIOYHBIX M IIEIOYHO -3€MENbHBIX METAIOB 00pa3yloT pacTBOPHUMBIE
ocHOBaHus, am(poTepHbie ocHoBaHUsA? Kak m3MeHseTcs cuja OCHOBAHUM B 3aBUCHMOCTU OT
MOJIOKEHHSI 00pasyIoIIMX HUX S-3JIEMEHTOB B mepuoaunyeckoil tabmuue? Kak mnomydaror
MPAKTUYECKH Ba)KHBIE MPOJIYKTHI - KaIbIIHHUPOBAHHYIO COJlY U MUIIEBYIO COAY?
Kakue coequnenuss Mg u Ca coo01iaroT BoJie BpeMEHHYIO U MOCTOSIHHYIO KecTkocTh? Kakue
CYIIECTBYIOT ITYTH YCTPAHEHHUS BPEMEHHON M MOCTOSTHHON KECTKOCTH BOJIbI?
B ueM NpuuKMHa HeYCTOHUMBOCTH «IIPOCTBIX» HOHOB A 13" B BomHbIX pacTBopax? Kakue Gpopmbl
noHoB amoMunus (I1I) mpeoOnanaroT B BOJHBIX paCTBOPAX B KUCIBIX M LIEIOYHBIX cpenax?
[Touemy Henb3sl BBIACIUTH M3 BOAHBIX pacTBOpoB coeauueHust AlS3 Alx(CO3)s?
Kaxumu cBoiictBamu ob6nanatot metamuibl Cr, Mo u W, kakue peareHTbl ¥ Py KaKuX yCIOBUSIX
necTByloT Ha 3T Metauibl? CocTaBbTe ypaBHEHHUs peakiuii B3aumonenctBus Cr ¢
pa3baBneHHON U KoHIEeHTpupoBanHoU H.SO,; Mo — ¢ koHuenTpupoBanHoit HNO;3;, W - co
cmecsto HNO; u HF.
Kakue crenenu okucnenust xapaktepHsl st Cr, Mo 1 W B X XUMHUYECKUX COCIUHEHMSIX?
PaccMoTpuTe OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHHUS OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIX U
KHACIIOTHOOCHOBHBIX CBOMCTB xpoma Ha mpumepe coeauneruii CrO-Cr.03-CrOs; u Cr(OH),-
Cr(OH)3-H.CrO,, cnenanHble BBIBOJBI MOATBEPANTE YPABHEHUSIMH XUMHUYECKUX PEAKIIHM.
Kakoe paznuuue mo coctaBy U CTPYKTYpe MPOSIBIISIETCS MEXKIY XpOMaTaMU B JUXpoMaTamMu?
Kakue cnoxsbsie GopMbl HOHOB MOTYyT oOpa3zoBbiBaTh MonubaeH (VI) u Bonbsdpam (VI) B
BOJIHBIX cpenax?
Kakue cTenenn OKUCIIEHUS B XMMHUYECKUX COeTUHEHUIX MposBIsioT Mn, Tc u Re? YVkaxure
HamOoJiee YCTOMYMBBIE COCTOSHHUS STHX JJIEMEHTOB W T€ YCIOBHUS, NPHU KOTOPHIX OHU
pean3yroTcs. B TMpUpOMHBIX YCIOBHSX HauOOJiee YCTOWYUBHIM COCIMHEHHWEM Maprafiia



apisgerca MnOz. [Ipennoxxure XuMH4YeCKUe peaklyi, ¢ HIOMOIIbI KOTOPBIX MOXKHO MOJIy4YUTh
3 MnOz.cnenyrommue coenunenus: MN(OH)2, MnO(OH), K-MnO, u KMnOa.

12. ComocraBbTe 3J€eKTpoHHBIC KOH(purypauuu aromoB Fe, Co u Ni u creneHu OKuCIICHHS,
CBOMCTBEHHBIE ITUM JIEMEHTaM, 00paTHB BHUMaHHE HA MAaKCUMaJIbHbIE 3HAUEHUS BO3MOKHbBIX
CTENIEHEW OKHUCIICHHS U 3HaueHusi Hauloyiee YCTOMUMBBIX CTENEHEW OKHcieHus. B kakux
HMOHHBIX COCTOSIHUSIX CYIIECTBYIOT K€J1€30, KOOAIbT U HUKEIb B BOJAHBIX pacTBopax? Kakue
KOMIIJIEKCHBIE COEIMHEHUS MOT'YT 00pa30BbIBaTh JAaHHBIE AJIEMEHTHI? JaliTe XapakTepucTUKy
KHCJIOTHO-OCHOBHBIX CBOMCTB TuapokcunoB kene3a (II) u (III). Uro mpencrasistor coboit
¢bepputbr? Yem 00ycIOBIIEHO MHUPOKOE MPAKTHYECKOE MCIIOJIF30BAHME JKeJle3a U CIIaBOB Ha
€ro ocHoBe?

4.2. TecToBbIE 3aaHUA

Bapuanrtsl TecToB no pazaeny Cmpoenue amoma. Ilepuoouueckuii 3aKkon u
nepuoouuecxkan cucmema /[.U. Menoeneesa. Xumuuecxkasn césasw

TECT 1

1. B xako# mape ykazaHbl XUMHUYECKHE CUMBOJIbI 3JIEMEHTOB, HanboJiee OIM3KUX MEXIY co0oii
10 XUMHUYECKUM CBOMCTBAM:

a) Li u Be;

0) Be u Na,

B) Liu Na;

r) Be u B.

2. OTMmeThTe NpaBUIIbHBIE YTBEPKICHHUS:

a) KaxIpld mepuoja 0e3 HMCKIIOYEHUS HAuWHAeTCsl LIEJIOYHBIM METaNIOM U 3aKaHYUBACTCS
0JIarOPOTHBIM Ta30M;

0) Bce 0e3 HCKIIOYECHHS 3JIeMEHTHl B Ilepmoanueckoil cHCTeME pacIoJIOKEHBI B TMOPSAKE
BO3pacTaHMsl OTHOCUTEILHON aTOMHOM MAacCCHhl;

B) OOJIBIIMHCTBO JIEMEHTOB OOJIBIINX MEPUOJI0B OTHOCATCS K METaJlIaMm;

I') B MaJIbIX [EPHOJaX PaCHOJIOKEHbI AIEMEHTHI TOJIbKO TJIaBHBIX MOATPYII, a B OOJBIIMX — KaK
TJIaBHBIX, TaK U TOOOYHBIX MOATPYIII.

3. VYkaxute pU3NUECKUI CMBICI HOMepa Mepuoa:

a) MOKa3bIBAET YHUCJIO BAJICHTHBIX JIEKTPOHOB B aTOME;

0) MoKa3bIBAET YMCIIO IHEPIeTUUECKUX YPOBHEH B aTOME;

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

T') paBeH YUCITY SJIEKTPOHOB HA BHEIIHEM YHEPreTUYECKOM YPOBHE aTOMA.

4. B KaKkoM psily pactosi0KeHbl CHMBOJIBI TOJILKO (-31EMEHTOB:

a) Ca, Mn, Co;

0) Sc, Ag, Cu;

B) Cl, Te, Ti;

r) Au, Ce, Po.

5. Kakne XxapakTepuUCTHKH aTOMOB 3JIEMEHTOB HAXOATCS B MEPUOAMYECKON 3aBUCHMOCTH OT
3apsiia aTOMHOTO sIpa:

a) mMacca;

0) MeTalTn4YecKre U HeMEeTAITTNYeCKHEe CBONCTBA;

B) paauyc;

T') BBICIIIasi BAIEHTHOCTb.

6. Ykaxute QU3NUIECKHI CMBICT HOMEpa TPYIIIHI Tl 37eMeHTOB B [leproaudeckoii cucreme:

a) JUTsl HEKOTOPBIX AJIEMEHTOB PaBEH YHCIY DJIEKTPOHOB Ha BHEIIHEM YHEPreTHYECKOM YPOBHE;

0) KaK MpaBUJIO, PABEH YUCITY BAJICHTHBIX 3JIEKTPOHOB;

B) PaBEH YHUCIY SHEPTeTUUYECKUX YPOBHEH B aTOME;



F) L HCKOTOPBIX 3JICMCHTOB PAaBCH CYMMC 4HHCJIA JJICKTPOHOB Ha BHCIIHEM SHCPICTHYCCKOM
ypoBHE 1 d-3JIEKTPOHOB Ha MPEABHEIIHEM YHEPIreTUIECKOM YPOBHE.

7. K kakoMy ceMelCTBY OTHOCHUTCSI 3JIEMEHT C OTHOCUTEILHOM aTOMHOMN Maccol, paBHOi 137,3:

a) p;

0) d;

B) S;

r)f.

K xakomy ceMeicTBY OTHOCUTCS 3JIEMEHT € NOPSAIKOBBIM HOMEPOM 26:

a)s;

6) p;

B) f;

r) d.

9. Kakwue cokpaleHHbIe IEKTPOHHbIC KOHGUTypanuu otBevatot d-anementam [V nepuoja:

a) ...3s23p%s?;

6) ...3s23p%s?3d?®;

B) ...3s23p¢;

r) ...3523p%4s23d°.

10. YkaxxuTe CUMBOJIBIP —3JIEMEHTOB:

a) N;

0) Fr;

B) P;

r) Xe.

TECT 2

1. B rimaBHBIX NOATPYyNIIaX PacnoI0KEHbI SJIEMEHTHI:

a) TOJBKO S- U P-CEMEHCTB;

0) KaKk IpaBHJIO, C OJIMHAKOBBIM YHCIIOM 3JIEKTPOHOB Ha BHEIIHEM HHEPreTUYECKOM YPOBHE IS

BCEX DJIEMEHTOB JAHHOW MOATPYIIIIHL;

B) TOJIbKO HEMETAJLIIbI;

') KaK MeTaJljIbl, TAK 1 HEMETaJlJIbI.

2. B 1o60YHBIX OATrpyNIax pacrioaoKeHbl 3JI€MEHTHI:

a) TOJIbKO METaJUIbL;

0) Tos1bKO drteMeHTHI - u f-cemelicTs;

B) B aTOMAaX KOTOPBIX AIEKTPOHAMH 3aTOJIHIETCS MPEIBHEITHUIN WM TPETUN CHAPYKU

SHEPreTUYECKUIl YPOBEHB;

T') TOJIbKO YETHBIX PSI0B OOJIBIINUX MTEPUOJIOB.

3. Kakue yTBepKACHHMS CHOPaBEUIMBBI JUISI JJIEMEHTA C COKpPAIlEHHOW 3JIEKTPOHHOMU

KOH(Urypaluel aToMa B OCHOBHOM COCTOSIHMH ...30%4s!:

a) pacriosioxen B 11l mepuone;

0) naxoautcs B VI rpyrme riaBHOM MOATPYIIIBL,

B) pacnojoxeH B VI rpymnne no604HoM noaArpynimsl;

I') B aToMe 6 BaJICHTHBIX 3JIEKTPOHOB.

4. YKaXXuTe COKpallleHHbIE 3JIEKTPOHHbIE KOH(HIypaluud aTOMOB 3JEMEHTOB, 0Opa3yoIIMX
BbICIIE OKCHU/IbI cocTaBa 9207:

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

5. B riaBHBIX TOArpyIax METAJUINYECKUE CBOCTBA AIIEMEHTOB:
a) pacTyT CBEpXy BHU3;

0) pacTyT CHU3Y BBEpX;

B) H3MEHSIOTCS CITy4aiiHBIM 00pa3oMm;



I') HE UBMEHSIOTCS.

6. B neproax MeTaJsIM4eCKUE CBOMCTBA AJIEMEHTOB:

a) clipaBa HAJIEBO PACTYT;

0) cieBa HANMPaBO YMCHbBINAIOTCS,

B) HE U3MEHSIOTCS;

I') CHadajia pacTyT, a 3aT€M YMEHbBIIAIOTCA.

7. DneMeHThl V TPYIIBI 00pa3yIOT OKCHIBI C 001Iei (hopMyoi:

a) D0s;

0) 2203,

B) 220s;

r) 904.

8. B pany Be — Mg — Ca meramnudeckue CBOHCTBA SJIEMEHTOB:

a) YMEHBIIIAIOTCS;

0) pacryr;

B) CHayaJla yMEHBIIAIOTCA, 3aTEM PacTyT  CHadajia pacTyT, 3aTeM YMEHBIIIAIOTCS.
9. Ykaxute GopMyiTy BBICIIEIO OKCHIA AIIEMEHTA C 3apsiJIOM sjipa, paBHBIM +24:
a) 00;

0) 2207,

B) D03;

r) 3203.

10. Ykaxkute GopMysy BOJOPOJTHOTO COSTMHEHUS JIEMEHTA C MOPSAKOBBEIM HOMEpOM 32:
a) OH;

0) OHs;

B) DHy;

r) OHa.

TECT 3

1. B kakom psiy yKa3zaHbl CHMBOJIBI JICMEHTOB S-, p- ¥ (-ceMeiCTB:

a) K, H, Ca;

0) Fe, F, Ti;

B) Sr, C, Co;

r) He, Mg, Ag.

2. Tlepnouuecky U3MEHSIOTCS XapaKTEPUCTUKU aTOMOB:

a) 3aps sapa;

0) YMCII0 HEUTPOHOB B SIPE;

B) DJICKTPOOTPULIATESILHOCTD;

T') YKCJIO BAJICHTHBIX DJICKTPOHOB.

3. B o1THOM 1ieprojie HAXOISTCS DIIEMECHTBI:

a) CO CX0KMMHU XUMHUYECKUMHU CBOHCTBAMU;

0) C OZIMHAKOBBIM PAJMYCOM aTOMa;

B) C OJTMHAKOBBIM YHCIIOM SHEPTreTUYECKUX YPOBHEHH;

T) 3aps] spa aToMa KOTOPBIX MOCIEI0BATEIbHO BO3PACTAECT HA €AMHHUILY.
4. B oaHOl TpyIIe pacnoIoKeHbl AIEMEHTHI:

a) ¢ OJIM3KUMU 3HAYEHUSMH AJIEKTPOOTPHUIIATETILHOCTH;

0) ¢ OIMHAKOBBIM (KaK MPaBUJIO) YUCIOM BaJICHTHBIX IEKTPOHOB;

B) C MOJOOHBIMH XUMHUYECKHMHU CBOMCTBAMU MPOCTHIX BEIIECTB;

T') C OJIMHAKOBOH (B OOJBIIMHCTBE CIy4aeB) (pOpMyIIoii BBICIIETO OKCHIA.
5. 3Has monoxeHue 1eMenTta B [leproauueckoit cucreMe, MOXKHO MPeICcKa3aTh:
a) MAaKCUMAJIbHYIO BaJIGHTHOCTh DJIEMEHTA;

0) pacmpoCTpaHEHHOCTh DIIEMEHTA B PUPOJIE;

B) YHCJIO U30TOIOB AJIEMEHTA;

r) GopMyITy BOJOPOIHOTO COSTUHEHUS.



6. Mcxoas u3 cokpameHHbIX (opMy ANEKTPOHHBIX KOH(MUTYpAIMi aTOMOB YKKUTE JIEMEHTHI
OJIHOY I'PYIIIIBL:

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

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

B) ...3s23p>;

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

7. Ilo cxemaM pacrpe/eieHusl IEKTPOHOB MO SHEPTrEeTHYECKHUM YPOBHSM aTOMOB OIIPE/ICIUTE
CXOJIHBIE IO XUMUYECKUM CBOWCTBAM JJIEMEHTHI:

a)2,8,3;

0)2,7;

B)2,8,5;

r)2,8,7.

8. YKaxxuTe COKpalIeHHbIE AIEKTPOHHBIE KOH(UTYPAIIUH aTOMOB 3JIEMEHTOB V T'PYIIIbI TIIaBHON
MOATPYIIIIBI:

a) ...3s23p%;

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

B) ...2822p°;

1) ...35%3p%3d%4s24p3,

9. Ilo cokpameHHBIM (GOpMYyZIaM 3JIEKTPOHHBIX KOH(PUTYpaluii aTOMOB YKaXKUTE AJIEMEHTHI,
PAacCIIOJIOKEHHBIE B OJTHOM M TOM K€ TPYIIIE U MOATrPYIIIE:

a) ...2s%;
6) ...3s23p%;
B) ...30°%4s?;
r) ...45%4p°,
10. DneMeHT ¢ CoKpaIeHHOU JIEKTPOHHOU KOH(PUTYparueil HeBO30Y)KIEHHOTO COCTOSHUS aToMa
..3d%4s?:
a) MEeTaJlT;

0) HaXOAUTCSI B TPETHEM TEPHOJIC;
B) UMEET TP BAJICHTHBIX JICKTPOHA;
T') pacrosioxeH B TiiaBHoM noarpymre [11 rpymmbr.

TECT 4

1. Ykaxxkute GpopMyiy BBICIIET0 OKCH/IA DJIEMEHTA C COKPAIIEHHON AJICKTPOHHOM KOH(pUTYparuei
atoma ...3d%4s?:

B) 320s;

0) 9207,

B) D03;

r) D0:.

2. Y sneMeHTOB V Ipymiibl TTIaBHOM MOATPYIIBI C POCTOM 3aps/a siipa aToMa HEMETaJUIMYECKUe
CBOMCTBA:

a) yOBIBaIOT;

0) yCHIINBaIOTCS;

B) MPAKTHUYECKHU HE U3MEHSIOTCS,

') CHayalsia yObIBalOT, 3aT€M YCUIIUBAIOTCA.

3. B xakoMm psiy 2IEMEHTOB JEKTPOOTPUIIATEILHOCTh PACTET CJIeBa HAMPABO:

a) ¢rop, a30T, KUCIOPOL;

0) kucnopos, a3oT, Grop;

B) @30T, KUCJIOpO/, (Top;

r) Kucnopo, GTop, a3or.

4. B psany oxcunoB coctaBa A1,03 — MgO — K20 ocHoBHBIE cBOMiCTBA:!

a) YMEHBIIIAIOTCS;

6) pactyT;



B) HE U3MEHSIOTCS;
I') CHayaJla pacTyT, a 3aTEM YMEHBIIAOTCSL.
5. B kakom psgy 9JIEMEHTOB, CHMBOJIbI ~ KOTOPBIX IIPUBEAEHBl HHUXKE, PpacTeT
JIEKTPOOTPHULIATEILHOCTh ATOMOB:
a) P, Cl, Si;
0) Si, Cl, P;
B) Si, P, Cl;
r) Cl, P, Si.
6. YkaxuTe psj 2JIEMEHTOB, B KOTOPOM OHH IMEPEUUCIIEHbl B MOPSAKE YMEHBIIECHUS paanyca
aToma:
a) HaTpHil, KpEeMHU, aTIOMUHUM;
0) KpeMHUH, ATFOMUHUHN, HATPHIA,
B) HATpUi, AIFOMUHUIN, KPEMHHI;
I') aJIIOMUHUM, HATPUM, KPEMHUIA.
7. B KakoMm psily 3JIEMEHTOB, XUMHUYECKUE 3HAKH KOTOPBIX MPUBEIACHBI HIKE, HEMETAJUIMUECKUE
CBOMCTBa pacTyT clieBa HAIpPaBo:
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 kaxxurte popmyy BBICIIETO THIPOKCHIA SJIEMEHTA C COKPAIIEHHON AIEKTPOHHON
KoHburypamwuei ...3s23p*:
a) 9(OH)y;
0) H2O04;
B) H2DO04;
r) 9(OH)a.
9. Bribepute hopmyiny HaUMEHEE TEPMUUYECKHA YCTOMIHBOTO BOJOPOTHOTO COCTUHCHHUS:
a) CHy;
0) SnHg;
B) GeHys;
r) SiHa.
10. Ykaxwure GpopmMyIibl BOJIOPOIHBIX COCIUHEHUN 3JIEMEHTOB, BOJIHbBIE PACTBOPBI KOTOPHIX
MIPOSIBJIAIOT OCHOBHBIE CBOMCTBA:!

a) HF;
0) NHs;
B) NaOH;
r) CHa.
BapuanThl TecTOB 10 pasaeiy
Oouwgue 3aKOHOMEPHOCI U XUMUYUECKUX NPOUECCO8
TECT 1

1. DHeprueit Ha3bIBaeTCS:

a) huznyeckas BeIMUMHA, XapaKTepHU3YIollasi HallpaBJIeHUE TEIUI00OMEHA MKy CUCTEMAMU;

0) PK30TepMHUYECKHI XMMUYECKHI MTpoIiece;

B) (u3nyeckas BeIMYUHA, SBIAIOIIAACA MEpOW B3aMMOJEHCTBHS U JBIKEHHUS MaTepUalbHBIX
CHCTEM;

I') TEPMOJIMHAMUYECKOE COCTOSIHUE CUCTEMBI.

2. TennoBoil 3ppexkT XMMHUUECKON peakIy 3aBUCUT OT TEMIIepaTyphl, 1aBJICHUS U arperaTHOro
cocTosiHUs BemiecTBa. [loaToMy IMpH COMOCTaBIEHHM TEMJIOBBIX 3()(HEKTOB MEXIy cOOOM
MIPUHATHI OTIPE/ICTICHHbIE CTaHJapTHBIE YCIOBHS. 3a CTaHIapTHbIE IPUHUMAIOT 3HAYECHUS:

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



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

B) nasnenue 100 I1a u temneparypa 100 K;

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

3. 'a3oBBIe BBIOPOCHI TEIUIOBBIX CTAHIIMK W JBUTATENCii BHYTPEHHETO CrOpPaHUs COJICpXKaT
OKCHJIBI a30Ta. B Hambosee mpocToM BUJE OJTHA U3 ATUX PEAKIIUN MOXKET OBITH MPE/ICTaBICHA
YpaBHEHHUEM

N2(r) + O2(r) — 2NO(1).
Onpenenute TemioBoii 3¢pdext (AH®) manHoi peakuuu B cTaHAapTHBIX yeaoBusax (mpu 298 K
U TIOCTOSSHHOM JaBJIeHMH 1 aTtM) W yKaXuTe, Kakas OHa — DHIOTEpPMHUYECKas WM

IK30TEPMHUYCCKAS:
a) -90,4 xJx; sK30TEepMUUECKas;
0) +90,4 xJIx; sHIOTEpMHUUECKAs;
B) -56,9 xJI)k; sHIOTEpMHUYECKAs;
r) +56,9 x]JIX; 2HIOTepMUYECKasl.
4. Beraucnute u3obapHO-m30TepMudecknii motenmuan (AG%gs) peakuum

COx(r) + 4H2(r) — CHa(r) + 2H20(T)
¥ TIOKQXXUTE BO3MOYKHOCTh €€ CaMOTIPOM3BOJIBHOTO TMPOTCKAHUS MPH CTAHAAPTHBIX YCIOBUAX
(mpu 298 K u nmocTossHHOM naBieHuH 1 aTm):

a) +114,0 x/Ix; peakiusi BO3MOXHA;
0) -114,0 x/I>x; peakiysi BO3MOKHA;
B) +114,0 x/Ix; peakuus HEBO3MOXKHA;
r) -902,8 xJIx; peakiusi BO3MOKHA.

5. TMonb3ysack CIPAaBOYHBIMH JaHHBIMH, paccumTaiite AG’r M ycTaHOBHTE, BO3MOXHO JH TIPH
temriepatype 2500 K BoccTaHOBIEHHE AMOKCHIA TUTAHA 10 CBOOOHOTO METaslIa 10 CXeMe
TiO2(x) + 2C(rpadur) — Ti(x) + 2CO(T).

3aBucumoctbio AH® n S° oT TemmepaTypsl MOXHO TpeHeOpeds. Taxke HEOOXOIMMO YUECTh,
uro B Tabiumax 3uaueHus AH%gg pUBEICHBI B KJ>K/MOJIb, & AS%qs — B Jlx/mMonb-K:

a) +186,9 xJI>x; BO3MOXHO;

0) -186,9 xJI>x; BO3MOXXHO;

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

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

TECT 2
1. Xumuueckast peakiiys COIpOBOXKIACTCS BbIICTICHUEM WU MOTJIOUIEHUEM YHEPTHH, IIOCKOJIbKY:
a) ee MpPOTEeKaHUe 3aKIII0YaeTCs B pa3pbiBe OJHUX U 00pa30BaHUU JAPYTUX XUMHUECKUX CBSI3EH;
0) ee mpoTekaHue TpeOyeT CTOJIKHOBEHHS pearnpyoluX YacTHII,
B) /Ul €€ MPOTEeKaHUsI HeOOX0AUMa SHEPTHS, paBHAS YJHEPTHH aKTHBAIIHH;
T) IpU €€ MPOTEKaHWHU HE 3aTParuBaloTCs sSApa aTOMOB.
2. CrangapTHbIe SHTAIBINUKA 00pa30BaHUs MPOCTHIX BEIIECTB PABHBI:
a) 1 xkJIx;
0) 298 JIx;
B) 0;
r) 273 x]JIx.
3. IIpu BoccranoBnenuu okcuaa meau (I1) yriem mportekaeT peakuus
CuO(t) +C(1) — Cu(t) +CO (7).

Omnpenenute ee TernoBoit >ppext (AH%gg) B crammaprbix ycnosusx (mpu 298 K u
MTOCTOSIHHOM JIaBJIeHUH | aT™M) M yKa)XUTe, KaKOBa JJaHHAsl PEaKIus — SHAOTEPMHUUECKasl NN
IK30TEPMHUYECKAS:

a) -272,5 xJIx; sKk30TepMuIecKas;
0) -51,5 x/Ix; sHMOTEpMUYECKAS;
B) +272,5 x/Ik; sHOOTepMHUECKas;
r) +51,5 xJIx; sHIOTEpMHUUECKas!.



4. Beruucnute wu306apHO-u30TepMuueckuii motenmuan (AGYeg) peakiuu KaTalUTHYECKOTO

OKHCIICHUs aMMMaKa, UAYIIEH 110 cXeMe
4NH3(1) + 502(r) — 6H20(1T) + 4NO(1),

U TOKa)XUTE BO3MOYKHOCTh €€ CaMOIPOU3BOJIBHOTO MPOTEKAHUS MPU CTAaHAAPTHBIX YCIOBUAX
(npu 298 K 1 nocTossHHOM n1aBieHuH 1 aTm):

a) -1092,0 x/I>x; peakiusi BO3MOXKHa;

0) -958,4 xJIx; peakius BO3MOKHA;

B) +958,4 x/Ix; peakiys HEBO3MOXKHA;

r) -125,4 xJI>x; peakiusi HEBO3MOKHA.

5. B kakyro cropony OyJeT npoTeKaTh polecce

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

npu T = 500 K u ctanmapTHBIX COCTOSIHUSX BcexX BeulecTB? OTBET MOATBEPIUTE pacueTamH.
3asucumoctsio AH® u S° ot TemmepaTypsl MoxHO TpeHebpeun. Taxike HEOOXOIUMO yUecTb,
yTO B TabmMnax 3HaueHns AH %qg ipuBenens! B kJIk/Momb, @ AS%gs — B JIk/MoI-K:

a) AG%q0 =-49,6K/1; BIpaBo;

6) AG%00 =+40,6 kJIk; BIeBO;

B) AG%%00 = +174,6K/Ik; B1IeBO;

1)AG%00 = +2 5,6 kJIk; BIIEBO.

TECT 3

1. Chopmynupyiite I 3akoH (mepBoe Hayan0) TEPMOTMHAMUKU:

a) CKOPOCTh XUMHUYECKOHN PEAKITUN OTPEEISIETCS JHEPTHEN aKTHUBAIIMU JAHHOUW peaKIlny;

0) ¢usnyeckue BETUYMHBI, OJHO3HAUYHO OTMPEACTSIOUINE COCTOSHUE CHUCTEMBI, SBJISIOTCS

(YHKIHUSIMHU COCTOSTHUSI CHCTEMBI,

B) CyMMa W3MEHEHHWs BHYTPEHHEW DHEPTrUU M COBEPIICHHOW CHCTEMOHN (MM HaJl CHCTEMOM)

paboTHl paBHA COOOIICHHOM (MU BBIICIIEHHOH €10) TEIUIOTE;

') IpU OJMHAKOBBIX YCIOBHSIX B PaBHBIX 00bEMax Pa3IMYHBIX T'a30B COJEPKUTCSA OJUMHAKOBOE

YHCIIO MOJIEKYJI.

2. CrexuoMerpuueckue KOIPPUIMEHTHI B TEPMOXUMHUYECKMX M  TEPMOJMHAMHUYECKHX
YPaBHEHUSX YKa3bIBAIOT:

a) Ha COOTHOIIEHUS MEX]Ty KOJIMUYECTBAMU BEIIECTB;

0) peanbHbIe KOJMYECTBA PEarupyrolnX U 00pa3yoIuxcs BeIIeCTB;

B) Macchl BEIIECTB;

') CKOPOCTh PacX0J0BaHUs U 00pa30BaHUS BEIIECTB.

3. TepMuTHas cMech COCTOUT M3 MOpoluka amomuHus U okcuaa sxenesa(lll). Ompenenute
tennoBoit ekt ((AHgs) B crannapTbIX ycnosusx (mpu 298 K u noctosHHOM aBieHuy 1
aTM) XUMMHYECKOU PeaKIHu

Fe:03(K) + 2A1(k) — A1203(k) + 2Fe(k)
U YKaXUTe, SBISETCS JaHHAs peaklus SHAOTEPMHUUYECKON MM HK30 TEPMHUECKOI:

a) +853,8 kJIx; sHIO0TEpMHUYCCKAS;

0) -853,8 kJIx; PK30TepMHUUECKAas;

B) -853,8 xJx; sHIOTEpMUYECKAS;

r) +853,8 kJIx; sKx30TepMuYecKasl.

4. Boruucnute u306apHO-u30TepMuueckuii motenmman (AG%os) peakuuu, mpoTekaromiel mo

cxeme
4HCI(r) + O2(r) — 2H20(r) + 2Clo(T),
Y TIOKQ)KUTE BO3MOKHOCTh €€ CAMOTIPOM3BOJILHOTO MPOTEKAHUS TIPU CTAaHAAPTHBIX YCIOBUSX:

a) +76,1 x/[x; peakiusi BO3MOXKHA;

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

B) -133,3 kxJIx; peakiusi HEBO3MOXKHA;

r) -838,3 xJIx; peakiusi BO3MOKHA.

5. Berunciute AG%og st peakuuu



CaCO3(x) — CaO(k) + CO2(1),

npu T = 1500 K. B xaxyio cTopony Oyzer nporexats npouecc? 3apucumoctsio AH u S° ot
TEMIIEPATYphl MOXHO TpeHeOpedb. Takke HEOOXOJAMMO Y4eCTh, YTO B TaOIWIAX 3HAYCHUS
AH0%gg ipuBenens! B kJIk/Momb, @ S%9s — B Jlk/Moms K:

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

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

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

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

TECT 4

TenoBoil 3¢ ekt XuMHUECKON peakluu — 3TO:

a) KOJMYECTBO BBIJICIHMBINCHCS WM TOTJONMIEHHOW TEIUIOTHI B PE3yJbTaTe B3aHMMOJICHCTBUS

MEXTy COOOU CTPOTO OTpEICIICHHBIX KOJIMISCTB BEIIECTBA;

0) U3MCHECHNE BHYTPCHHEH SHEPTUU B PE3YJIbTaTe XUMHYCCKON PEAKIIHH;

B) U3MCHEHUE SHTAJBIINH B PE3yJIbTaTe XUMUICCKOU PEAKITUH;

') paboTa, BBITIOJHEHHAS B PE3yJIbTaTe XUMHUUIECKOHN pEaKIny.

W3 3akona I'ecca cinenyer, 4to TemioBoil 3h(HeKT XMMHUUEeCKON peaKIy paBeH:

a) CyMMe€ TeTUIOT 00pa30BaHUS UCXOIHBIX BEIIECTB;

0) cymMe TerioT oOpa3oBaHMsI MPOIYKTOB peaKIUu;

B) CyMMe TEIUIOT 00pa30BaHUs MPOIYKTOB PEAKIIMH 32 BBIYETOM CYMMBI TEIIOT 0Opa30BaHUS

WCXOJTHBIX BEIIECTB;

I') CyMM€ TeIIOT 0Opa30BaHUS MPOJTYKTOB PEAKIMH 332 BEIYETOM CYMMBI TEIUIOT 0Opa3oBaHUs

HCXOJIHBIX BEIIECTB (C YUETOM CTEXHOMETPUIECKUX KOI(DPHUITMEHTOB B YyDaBHEHHUH PEAKITUH ).

[Ipn cropanum aneTHiIeHa pa3BHUBAETCS OUYEHb BBICOKAs TeMIlepaTypa, 4YTO OOYCIOBIEHO

BBICOKOM TEIIOTOM cropaHus anetruieHa. Ha 3ToM ocHOBaHa KUCIOPOAHO-allETUIICHOBAs CBapKa

yepHBIX MeTauIoB. Onpenenute TemnoBoii 3ddext (AH 98) B cTaHmapTHBIX yenoBusax (pu 298

K u mocrosiHHOM faBieHnu 1 aTM) XUMHYECKOW peakiiuu

C2oHa(1) + 2,502(r) — 2CO2(T) + H20(K):

a) -728,0 xJIx;

0) +1299,6 x/Ix;

B) -1299,6 x/Ix;

r) -846,0 k.

4. Beraucnure 1300apHO-n30TepMudeckuii moteHnuan (AGos) peakimy 06Knra H3BeCTHIKA

CaCO3z(x) — CaO(x) + COq(T)
Y TIOKa)KUTE BO3MOKHOCTh €€ CAMOTIPOU3BOJILHOTO MPOTEKAHHUSI IPU CTAHJAPTHBIX YCIOBHIX
(mpu 298 K 1 mocrossHHOM AaBieHuH 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. Jlns peakuuu aumepusanuu auokcuaa azota 2NO2 <> N204 onpenenure Temmneparypy, npu
KOTOpOil mpsimMasi U 0OpaTHas peakluu paBHOBEPOSTHHL, T. €. AG® = 0, u caenaiiTe BBIBOJ O
HaINpaBJIEHUH PEaKIUU HUKe dTol Temmeparypsl. 3aBucumoctbio AH® u S° ot Temmepatypsl
MOXHO TIpeHeOpeusb. Takke HEOOXOAMMO ydecTb, 4To B Tabmuuax 3HaueHus AH%g
npuseneHs! B kJ[x/Moib, a S — B [x/Monb K:

a) -353 K; BieBo;

0) +353 K; BneBo;

B) -353 K; BpaBo;

r) +353 K; Bnpaso.

TECT 5
1. B 3HI0TEpMUYECKON pEAKIUU:



a) SHTAJIBIKS PEAKIIMOHHOM cucTeMbl noBbiniaercs (AH > 0);
0) TermoBoi 3¢ deKT XuMHUecKoi peakiuu nojoxureneH (Q > 0);
B) DHTAJIBIUS PEAKIMOHHON crcTeMbl ymeHbinaetrcs (AH < 0);
I') pE3KO 3aMeJUIIETCS CKOPOCTh PEaKIIHH.
2. U3 3akona ['ecca ciemyer, 4To TeIioBoi d3(EeKT XUMHUIECKON peaKIny PaBeH:
a) CyMMeE TeIUIOT CTOPAHMSI HCXOTHBIX BEIIECTB;
0) cyMMe TEIUIOT CrOpaHus MPOAYKTOB PEaKIUH;
B) CYMME€ TEIUIOT CTOPAHUS UCXOJHBIX BEIICCTB 32 BELIYETOM CYMMBI TEIUIOT CTOPAHUS ITPOTYKTOB
peakuu (C y9eToM CTEeXHOMETPHUSCKUX KO3(DPHUIIMCHTOB B ypaBHEHUU PEAKIIHH);
') CyMME TEIUIOT CTOPAHUS UICXO/IHBIX BEIIECTB 32 BEIYETOM CYMMBI TEILIOT CTOPAHUS PO TYKTOB
peaxIuu.
3. Onpenenute Tennooi 3pdext (AH 98) B cTanmapTHBIX yenosusax (mpu 298 K u noctosHHOM
JaBJICHUH | aTM) XUMUYIECKOW pEaKI[iu CrOpaHus TICHTaHa
CsHi2(x) + 802(r) — 5CO2(r) + 6H20(k)
Y YKKHWTE, SABISCTCS JTaHHAS PEaKIUs dHIAOTSPMHUICCKON HITH 3K30TEPMUICCKOM:
a) +426,0 xJIx; sHIoTepMHUECKasi;
0) -3509 x/Ix; sk30TepMuUecKas;
B) -3855,6 x/[x; sx30TepMUUecKas;
r) +3509,0 x/[x; sHIOTepMHUYECKasl.
4. Beraucnute n3obapHO-m30TepMudecknuii moternuan (AG%gs) 1 peaxium
3Fe203(k) + Ha(r) — 2Fes04(r) + H20(r)
U TOKOKUTE BO3MOXHOCTH €€ CaMOIPOU3BOJHHOTO TPOTCKAHUS TIPU CTaHIAAPTHBIX
ycnoBusx (ipu 298 K u mocrossHHOM faBieHuu 1 atm):
a) +36,3 x/x/MoJ1b; peakius BO3MOXKHA;
0) -36,3 x/[x/M0b; peakIus BOBMOXKHA;
B) 0; peakiys HEBO3MOXKHA,
r) +36,3 kJI>k/MOJIb; peakiusi HEBO3MOXKHa.
5. Berunciure AGr 171 peakiyy TopeHns KabIns B aTMochepe YriIeKUCIIoro ra3a
2Ca(k) + CO2(1) -> 2CaO(k) + C(radur),
npu T = 1000 K. B xakyro cropony Oyner npoTtekarth nporecc? 3aBucumocTtbio AH® u S° ot
TEMIIEPATypbl MOXKHO NpeHeOpeub. Takxke HEOOXOAUMO Yy4eCTh, UTO B TaOIHMIAX 3HAYCHUS
AHPgs ipuBeiens! B KJIK/M0b, @ S%08 — B JIKk/Momb K:
a) -1089,3 kJIx; BpaBo;
0) +665,7 kJIx; BIeBO;
B) -665,7 xJ)x; BipaBo;
r) -962,6 xJI)X; BICBO.

TECT 6
1. B Kakux eIMHHAIIAX MOXET BBIPAKATHCS CKOPOCTh XUMHYECKOW PEaKIUu:
a) Mot ¢l
0) 1-MOJB
B) C-MOJIb’
r) Monb-T - mun 2,
2. 3a Bpems, paBHoe 20 c, KOHIIEHTpalus BemecTBa A usmeHwiack ot 1,20 mons/n qo 1,05
MOJIB/N. YKaKUTE CpelHEe 3HAUCHHE CKOPOCTH PEAKIIUU 10 BEUIECTBY A:
a) 0,0075 momp-mt-c?;
6) 0,0050 Momp-mt-ct;
B) 0,4500 Monb-1t-MuH
r) 12,5 10®° monp-1t-mun.
3. Kakwue (pakTopsl BIUSIOT HA CKOPOCTh XMMHUYECKOH peakiliu B pacTBOPE:
a) MpUpPOJa pearupyronux BEeIeCTB;
0) KOHIIEHTPAIIUS PEaruPYIOIINX BEIIECTB;
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1.

B) TEMIIEpaATypa;
') 00beM PEaKIIMOHHOTO COCY/Ia.
4. VKaXuTe KHCIOTY, B KOTOPOH LMHK OyIeT pacTBOPATHCS Hambosiee MEIJICHHO (MaccoBas
JI0JIsl BCEX KHUCIIOT B pacTBope paBHa 20%):
a) comsinas HCI;
0) cepras H2SOq;
B) nonoBoiopoaHas Hl,
r) ykcycHas CH3COOH.
5. Hdnsa peakuuu Az(r) + Ba(r) <> AB(r) ykaxxute KMHETHMUECKOE ypaBHEHHUE Ui MPSMOTro
niporiecca (C — CMMBOJI MOJISIPHOM KOHILIEHTPAIIUHU BEIIECTBA):
a)v=k-C%A);
6) v=x - CAA2) - C¥(B);
B) v =Kk C(A2) - C(By2);
r) v =k- C%A) - C(B).
6. Bo ckompko pa3  yBenMUYHMTCS ~ CKOpocTh  peaknmd  Az(r) + Bo(r) —
— 2AB(k) npu yBeITMYE€HNN KOHLIEHTpaluu BemecTBa A B 3 pasa:
a) 3;
0)6;
B) 8;
r) 9.
7. Kak popmynupyercs npasuio Baut-I'odda:
a) Mpu MOBBIIeHUH TeMiiepaTypsl Ha 10°C cKOpOCTh XUMHUUECKOUW PEAKIIMK YBETHIUBACTCS B 2-
4 pa3za;
0) s OOJBIIMHCTBA XMMHUYECKHX PEaKIUl CKOPOCTh PEaKIMH YBEIHYHMBAETCA C POCTOM
TEMIIEPaTyphl;
B) CKOPOCTh pEakUW{ MPONOPIHOHATIbHA TPOU3BEACHUIO KOHLIEHTpAIM pearupyroummx
BEIIECTB, BO3BEJACHHBIX B CTEIICHH, PABHBIE CTEXHOMETPUYECKUM KOIPPUIIEHTaM peaKiuy;
T') Ipu MOHWXeHUU Temmepatypsl Ha 10°C cKOpOoCTh XUMUYECKON PEaKIIU YBEIIMUUBACTCS B 2-
4 paza.
8. Kak m3MeHHUTCS CKOPOCTh HEKOTOPOH peaKIMK MPH MOBBIICHUH TeMiiepaTypsl oT 50 mo 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 PAaBHOBECHUS PEAKIINH
SO2(1) + 1/202(1r) <> SO3(r) + 99 kJIx
MIOHIKEHUE TEMIIEPaTyphl:
a) paBHOBECHE HE CMECTHUTCS,
0) paBHOBECHE CMECTUTCSI BIIPABO;
B) pPaBHOBECHE CMECTHUTCS BJIEBO;
T') CKOPOCTh OOPaTHOM peakluu yMEHBIITUTCS, a TPSIMON — HET.
10. B xaxowm HampaBJI€HHH CMECTHTCS paBHOBECHE Ipoliecca
S5N2(t) + 1,5H2(T) <> NHa(r) + 45 x/]x
IIPY BHECEHUH B CUCTEMY KaTajln3aTopa:
a) HE CMECTHTCH;
0) BIpaBo;
B) BIIEBO;
T') Ul CMELICHHUs PAaBHOBECHS HEOOXOIUM CTPOTO OIpeIeIEHHBINH KaTaau3aTop.

TECT 7
CKOpOCTbh XMMHUYECKOHN pEaKIIUU — 3TO:



a) BpeMmsi, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOTHBIX BEIIECTB;

0) BpeMs, 3a KOTOPOE 3aKaHYMBAETCS PEaKIHs;

B) M3MECHEHHE KOJMYECTBA BEIIECTBA OJHOIO M3 PEAreHTOB (WM MPOJYKTOB PEAKLMHU) 3a
€IMHUILY BPEMEHU B €IMHHLIE 00beMa;

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

2. 3a Bpems, paBHoe 10 c, KoHUEHTpamus BemecTBa A m3MeHmaach ot 3,10 mons/nm go 3,05
MOJIB/JI. YKQXKHUTE CpeIHEe 3HAUCHUE CKOPOCTH PEAKIIUU TI0 BEHIECTBY A:

a) 0,003 monp-t-ct;

6) 0,005 momp-mtc?;

B) 0,300 MoB-1 - MUH

r) 8,33-10° monp-1t-mun?,

JUi1st Kako#l peakIuy 3aBUCUMOCTh CKOPOCTH OT KOHIIEHTPAIINU OMUCHIBACTCS YPABHEHUEM

v = kC(A,) - C3(B)

(C — cuMBOJI MOJISIPHOM KOHIICHTPAIIUH BEIIECTBA):

a) Ba(r) + A2(r) — 2AB(1);

0) B2(x) + A2(r) — 2B2A(T);

B) B(x) + A2(r) — BA2(T);

r) 2B(r) + A2(r) — 2BA2(1).

Kak n3MeHuTCsI CKOpOCTh peakiuu

1.
’

A(k) + B(r) — AB(x)

MIpU YMEHBIIEHUU KOHIIEHTPAIIMH UCXOTHBIX BEIIECTB B 4 pasa:
a) HE U3MEHHUTCS,
0) Bo3pacrer B 4 pasa;
B) YMEHBIIUTCSA B 16 pas;
T') YMEHBIIUTCA B 4 pasa.
Bo ckonbko pa3 Ha/lo yBEIMUUTh BHEIIHEE JaBJICHUE B CUCTEME, YTOOBI CKOPOCTh peaKLuu

A(T) + 2B(r) — D(1)

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

TEeMIEPATYPHBII KO3(PPUIIMEHT CKOPOCTH PEaKInn):

a) v(T2) = v(T1)-;
0) v(T2) = v(T1)-y(T2 — T1);
B) L(T2) = v(T1) y(T2 - T1)/10;
r) V(T2) = V(Ty)- Y2~ T
7. Kak M3MEHUTCS CKOPOCTb HEKOTOPOMl peakuuH MpH TOBBILIEHUU Temmeparypsl oT 50 1o

100°C (y = 2):
a) Bo3pacteT B 32 pasa;
6) Bo3pactet B 10 pa3;
B) BO3pacTeT B 8 pas;
T') YMEHBIIUTCSA B 8§ pas.
8. XuMHueckoe paBHOBECHE HAa3bIBAIOT IMHAMHUYECKUM, IOTOMY YTO:
a) J1Ba MPOTUBOIIOJIOKHBIX MPOLIECCAa OKA3bIBAIOTCS COAIAaHCUPOBAaHHBIMH;
0) B pe3ynbpTare coBepiuaeTcs padoTa;
B) B pe3yJIbTaTe BBIACISACTCS UM MOTJIOIACTCS SHEPTUS;
I') IBa MPOTUBOIIOJIOKHBIX MTPOIEcca MPOTEKAIOT C OJMHAKOBBIMU CKOPOCTSIMH.
9. [IpoMbIIILIEHHBI CHHTE3 aMMHAKa 110 PEaKIIUU

N2(t) + 3Ha(1) <> 2NH3(r) + Q, (AH < 0)

MIPOBOJIAT MPH MOBBILICHHOM TeMIIepaType, YTOObI:



a) CMECTUTh PaBHOBECHUE MPOIiEcca BIIPaBo;
0) yBEIMYUTH CKOPOCTh PEAKIINH;
B) CMECTUTh PaBHOBECHE IIPOLIECCa BIIEBO;
') HE HUCTOJb30BaTh KaTaIU3aToP.
10. V3meHeHue naBieHMs HE CMENIACT PABHOBECHE MIPOIIECCOB:
a) Hao(r) + S(x) <> H2S(1);
6) N2(t) + O2(1) <> 2NO(1);
B) Ha(r) + l2(x) <> 2HI (1);
r) Ha(1) + Cla(r) <> 2HCI(1).

TECT 8

1. Ot xakux (pakTOpOB HE 3aBUCUT CKOPOCTh XUMUYECKOM peaklluu B pacTBOPE:

a) OT IPHUPOJIBI PEATUPYIOIINX BEIIECTB;

0) OT KOHIIEHTPAI[UU PEarupyIOIINX BEIIECTB;

B) OT TEMIIEPATYPHI;

r') OT 00beMa PEaKIMOHHOTO COCY/a.

2. NmeeTcs nBa cocyia oJJMHAKOBOTO o0beMa. B mepBoM cocye kosimdecTBo BemecTBa A 3a 10
C U3MEHWIOCHh ¢ 5 10 2 MoJib, a BO BTopoM 3a 20 ¢ — ¢ 10 1o 5 mons. Kakoe yrBepxkneHue
CIPaBeJINBO:

a) CKOPOCTh PEaKIIMU BO BTOPOM COCY/IE BBIIIE, YEM B IIEPBOM;

0) CKOPOCTh peakIuii B 000MX COCyaax OJMHAKOBA;

B) CKOPOCTh pEaKIllii B IEPBOM cOCy/ie OOJIbIIIE;

') CKOPOCTb PEaKIIMH B IEPBOM COCYZE B 2 pa3a HUXKE, YEM BO BTOPOM.

3. YKaxuTe KUCIOTY, B KOTOPOH IIUHK OyJeT pacTBOPATHCS Hambosee ObICTpo (MaccoBast A0S
BCEX KHUCIIOT B pacTBope paBHa 20%):

a) comstnast HCI;

0) oproochopnas HzPOy;

B) nonoBoiopoaHas Hl,

r) ykcycHas CH3COOH.

4. Bo CKOJIBbKO pa3 HaJI0 YBEJIMYUTH JaBJICHUE, YTOObI CKOPOCTh PEaKIuu

2AB(T) + Ba(T) > 2AB2(T)
Bo3pocia B 1000 pa3s:
a)S;
0) 10;
B) 100;
r) 1000.
5. XuMuyeckas 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 pa3a;
I') BO3pacTeT B § pas.

6. Ykaxute npasuio Baut-I'odpda o TemnepaTypHOil 3aBUCHMOCTH CKOPOCTH PEAKIINU:
AY10.

a) vz = V1Y

6) k = AgERT;

B) v = KC?C?;

r) L = +Ac/At

7. Kak u3MeHUTCSl CKOPOCTh HEKOTOPOU peakiiuy MpH MOBBIIIIEHUH TEMIIEpaTypsl OT 25 1o 55°C
(r=2):

a) BO3pacTeT B 6 pa3s;



0) HE UBMEHUTCS;
B) BO3pacTeT B § pas;
I') yMEHBIIUTCS B 8 pas.
8. CocrosiHMEe XUMUYECKOTO PAaBHOBECHUS KOJMUECTBEHHO XapaKTEPU3YIOT:
a) MCXOTHBIMU KOHIIEHTPAIMSIMUA PEareHTOB;
0) xoHcranToi bonpimana;
B) KOHCTaHTOH pa3HOBECHUS;
I') SHEpruei aKTUBaIUH.
9. B xakoMm HampaBJICHUH CMECTUTCSI PABHOBECHE
2HBr(r) <> Ha(r) + Br2(x) — Q, (AH > 0)
MIPH yBEITMYEHUH KOHIICHTPAIUN BOJIOPO/IA:
a) BIPaBo;
0) HE CMeCTUTCS;
B) BJIEBO;
') CMECTUTCS BJIEBO TP OJTHOBPEMEHHOM YMEHBIIIEHUH KOHIIEHTPAIIMKA OpoMa.
10. Vkaxwure, Ui KakuX MPOIECCOB YMEHBIICHHE O0beMa CHUCTEMBI CMECTHT paBHOBECHE
BITPABO:
a) 2NHs(r) <> Nao(1) + 3Ha(T) — Q;
0) CaO(x) + CO2(r) <> CaCOs(x);
B) CO(r) + Cla(r) <> COCly(1);
r) Hao(1) + Cla(r) <> 2HCI(1).

TECT 9
1. 3aBHCHMOCTbH CKOPOCTH PEaKI[MH OOIIero THUIa
aA +bB — dD + ¢E
OT KOHIICHTPAIIMU OIUCHIBACTCS OCHOBHBIM TOCTYJIATOM XMMHYECKOH KHHETUKH — 3aKOHOM
neicTByronmx Macc. Ero o0riee MmaTeMaTHYECKOE BRIPAKECHUE:
a)v=k-C(A) - C(B);
06) v =k -C¥D) - CY(E),
B)L = k - C*(A) - C*(B);
k-[D]-[E]

U= ey
2. Jlyig KaKo# peakIuu 3aBUCUMOCTh CKOPOCTH OT KOHIICHTPAIIUHU OIHUCHIBACTCS YPABHEHHEM L =

KC(A2):
a) Ba(r)+Az(r) — 2AB(r);
0) 2B2(T) + A2(r) — 2B2A(1);
B) B(x) + A2(r) — BA(1);
r) 2BA(r) + A2(T) — 2BA2(T).
3. JIns KaKo# peakiuu MpH H3MEHEHUH KOJIMYECTBA BEIIECTBA A CKOPOCTh HE M3MEHHUTCS:
a) A(r) + B(r) —
6) 2A(r) + Ba(x) —;
B) 2A(x) + 2B(T) —;
r) 3A(r) + Ba(r) —.
4. JIns KakoW peakiMy yBEJIHMUEHHE KOHIICHTPAIMH BEUIeCTBA A B 2 pa3a YBEJIUYHT CKOPOCTh

peakiuu B 4 pasa:
a) Az(r) + Ba(r) — 2AB(r);
0) A2(r) + B(x) — BA2(x);
B) 2A2(r) — B(I);
r) 2A2(x) — B(r) + C(T).
5. Kakue BelecTBa Ha3bIBAIOT KaTaIN3aTOPAMH:

a) 00pasyloIye BBICOKOMOJIEKYISPHBIE COCTUHEHHUS;



0) M3MEHSIONME CKOPOCTh XMMHUYECKOH pEeakiMH, HO OCTAIOIIMECS HEU3MEHHBIMH IMOCTe
OKOHYAHUS PEaKIINH;
B) 3((EKTUBHO TOTJIOMIAIOIINE PATUOAKTHBHOE N3ITyYCHHE;
') YBETUYUBAOIIKE (HO HE YMEHBIIAIOIINE) CKOPOCTh XUMHUECKON peaKIIuH.
6. CKOpOCTh KaKHX PEaKIHii yBETHUUBACTCSI C POCTOM TEMIIEPATYpHhI:
a) MOOBIX;
0) IPOTEKAOIINX C BBIJCICHUEM YHEPTUH;
B) IPOTEKAIOINX C MOTJIOMEHUEM YHEPTUH;
T') TOJIBKO 3aKaHYMBAIOIIUXCS YCTAHOBJICHUEM XUMHUYECKOTO PAaBHOBECHSL.
7. Kak u3MeHHTCsI CKOPOCTh HEKOTOPO PEaKLMy NP MOHMWKeHHH Temieparypbl Ha 50°C (y = 4):
a) Bo3pacteT B 20 pa3z;
0) HE U3MEHUTCS,
B) Bo3pacreT B 1024 pa3a;
r) ymesnbmutcs B 1024 pasza.
8. Kakoe yTBepxeHHE CIIPABEINBO:
a) B COCTOSIHUM XMMHYECKOTO PAaBHOBECHS KOHIICHTPAIMW HCXOJHBIX BEIIECTB M IPOJYKTOB
PEaKIHu Co BpeMEHEM HE U3MEHSIFOTCS;
0) Mpy XUMHYECKOM PaBHOBECHM Macca MCXOJHBIX BEIIECTB BCErlla paBHA Macce MPOJYyKTOB
peaKmuu;
B) TIpY XUMHYECKOM PAaBHOBECHH HUKAKNE XMMHUYECKHE PEAKIIMH B CHCTEME HE MTPOTEKAIOT;
T') B COCTOSIHUM XMMHYECKOTO PaBHOBECHs KOHIIEHTPAIIMH MCXOJHBIX BEMIECTB M IMPOIYKTOB
peaKIy BCeria paBHBI.
9. Kakue (pakTopsl CMECTAT BIPABO PABHOBECHE PEAKIIMH
CO2(1) + H20(x) <> H2CO3(x) + Q, (AH < 0):
a) MOBBIIICHUE 1aBIICHUS;
0) yBenuuenue konmeHntpauu COo;
B) MOBBIIIEHHE TEMIIEPATYPHI;
T') IOHWKEHUE JaBJICHUS.
10. B xakoM HampaBJIEHUH CMECTUTCSI PABHOBECHE B CCTEME
Fe(x) + 302(r) <> Fe203(x) — Q, (AH > 0)
MIPHU YBEJIMYEHUU JaBIICHUS:
a) B CTOpPOHY 00paTHOM pEaKIuu;
0) B CTOPOHY IPSIMO# peaKIuu;
B) HE CMECTHUTCS;
T) JUTsl CMELIEHUS] pAaBHOBECHS HEOOXOUM KaTaau3aTop.
') YMEHbBIIIUB 00BEM PEAKIIHOHHOM CUCTEMBI.

BapuanTsl TeCcTOB 1O pasjaeiy
Pacmeopui. Peakyuu ¢ 600nbIx pacmeopax

TECT 1

1. MaccoBas moist (®, %) pacTBOPEHHOTO BEIIECTBA — ATO:

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

0) OTHOIIIEHHE KOJIMUYECTBA PACTBOPEHHOTO BellecTBa (MOJb) K 001el macce pacTBopa (T);
B) OTHOIIIEHHE KOJIMYECTBA PACTBOPEHHOTO BEIIeCTBa (MOJIb) K Macce pacTBOpUTes (T);
T') OTHOIIIEHHE MaCChl pAaCTBOPEHHOTO BeleCcTBa (T) K Macce pacTBopuTens (T).

2. IIpu HEOOIBIIIOM YBETUYCHUH JABJICHHS pACTBOPUMOCTD T'a30B B BOJIE:

a) BO3pAcTaer;

0) yMEHbIIIAeTCS;

B) HE U3MEHSETCS;

T') CHaJyasia BO3pacTaeT, 3aTeM YMEHbIIIAeTCsl.



3. [Ipu mucconmanuu Kakoro 3JEKTPOJUTAa B BOJE B KAa4eCTBE KaTHOHOB O0OPa3yrOTCS TOJBKO

HOHBI BOJIOPOIA:

a) runpokcua Hatpust NaOH;

6) runpoxap6onat kanust KHCOs;

B) kapOoHat kayms KoCOs;

r) cepaucras kuciora H2SOz.

4. Tlpu oquHakoBoii koHIeHTpanuu 0,01 MOJB/T B pacTBOpPE KAaKOTO M3 AJIEKTPOIUTOB, (DOPMYJIBI

KOTOPBIX IPUBEICHBI HUXKE, HANOOJbIIIasi KOHIICHTPAIHS TUAPOKCHI-HOHOB?

a) KOH;

0) Ba(OH)y;

B) CH3COONa;

r) NasS.

5. B kakoMm psiy cuiia KAciaoT, (GOpMYIIbl KOTOPBIX MTPUBEICHBI HIDKE BO3PACTALT:

a) HCI, HF, HI;

0) H3PO4, H2SO4, HNO;

B) HoTe, HoSe, HoS;

r) HNO3, HNO,, HPO3.

6. Kakue ypaBHEHHUS SJIEKTPOTMTHYCCKOHN JTUCCOIMAIINN 3aIMMCAaHbI HEBEPHO:

a) CH3COOH «» CH3" + COOH’;

0) NH4sOH <> NHs" + OH7;

B) KCl < K" + CI;

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

7. Kakue mapsl HOHOB, (OPMYIIBI KOTOPHIX MPHUBEIEHBI HIDKE, MOTYT HAXOJHWTHCS B PACTBOpE

COBMECTHO B 3HAYUTCIBHBIX KOJNUECTBAX:

a) H" u OH;

6) K" n SO4%;

B) Ag" u CI;

r) Ba?* u NO3".

8. KakoBa maccoBas nos (®, %) ruapokcua HaTpus B pacTBope coaepxkariem B S0 T BoJbI 25 T

NaOH:

a) 31,3;

0) 32,3;

B) 33,3;
r) 34,3.
9. Kakast Mmacca BOJbI M pacTBOpa ¢ MaccoBoi gosel xjopuaa maraus 20% mnotpeOyercs amns
npurotosienus 300 r pactBopa ¢ maccoBoii goseii MgClz 4%:
a) 240 r pactBopa u 60 r H20,;
0) 60 r pactBopa u 240 r H20,;
B) 40 r pactBopa u 260 r H20;
r) 20 r pactBopa u 280 r H20.

10. B HekoTopoM o6beMe c1aboit 0JHOOCHOBHOM KUCIOTHI coepxkutcs 2-10° Monekyn KucnoTsl,
4.10° woHOB BOJIOpOAA M 4.10° HOHOB KHCIOTHOTO OCTAaTKa. Uemy paBHa CTENEHb
JMCCOIMALINN KUCITOTHI (o, %0)

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

TECT 2

1. MonsipHas KOHIEHTpaIus (MOJISIPHOCTh, M) — 3TO:

a) OTHOIIIEHHE MaCChl PACTBOPEHHOTO BelIeCTBa (T) K 00beMy pacTBopa (J1);

0) OTHOIIICHHE MACChl PACTBOPEHHOTO BellecTBa (T') K Macce pacTBoputes (T);



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

') OTHOIIEHHE KOJIMYECTBA paCTBOPEHHOTO BelecTBa (MOJIb) K 00111ei Macce pacTBopa (T).

2. OtMetbTe (POPMYIIBI BEIIECTB, KOTOPBIE B BOJHOM PAaCTBOPE TUCCOIMUPYIOT CTYIIEHYATO:

a) KHS;

6) A1(OH)3;

B) CuSOy;

r) H3POa.

3. Ilpu pacTBOpeHHH TBEPIBIX BEIIECTB B BOJE SHEPTHS:

a) BCEr/ia MorJIoaeTcs;

0) Bcer/ia BBIICISCTCS;

B) MOXET TOTJIOMATHCS WITH BBIIENATHCS;

T') HE BBIJICJISIETCS U HE TIOTJIONIAETCA.

4. Yxkaxute (GopMyJIbl BELIECTB, KOTOPbIE MPU AUCCOLMALIMHA 00Pa3yIOT XJIOPHUA-HOHBI:

a) KCIOs;

0) KClI;

B) KCIO;

r) NH4C1.

5. Mexly KakuMu HOHaMH, (GOPMYITBI KOTOPBIX MPUBEIACHBI HIDKE, B BOJHOM PacTBOpPE HET

XUMHYECKOTO B3aUMOICHCTBUS:

a) Ag" u NOg3’;

6) Ca®* u CI;

B) HCO3 u OH;

r) COs*> n H*.

6. Kakue ypaBHeHMsI peaklnii, CXeMbl KOTOPBIX MPUBEICHBI HUXKE, OMUCHIBAIOTCS OJMHAKOBBIM

COKpAIIEHHBIM HOHHBIM YPAaBHEHHUEM:

a) CuCl; + 2KOH

0) CuClz + HaS

B) CuSO4 + 2NaOH

r) Cu(OH). + 2HCI

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

a) ximopua kaaust KC| + uurpar Harpust NaNOz —;

0) xiopux meau (II) CuCly + rugpokeua kamuss KOH —;

B) ruapokcu meau (II) Cu(OH), + pasbasiennas cepras kuciota HoSO4(p) —;

r) aurpat Meau (IT) Cu(NO3), + azotnas kucinora HN)3 —.

8. KakoBa maccoBas nons (®, %) rupokcuaa HaTpus B pacTBope Maccoii 50 r, comepxaiiem
ruapokcua Hatpust NaOH maccoii 25 r:

a) 40;

0) 45;

B) 50;

r) 33.

9. B naboparopun UMEIOTCs pacTBOPBI ¢ MaccoBoi noieit xnopuaa 6apust 10 u 20%. Kakyro
Maccy KaXkJIOTO pacTBOpa Halo B3ATh s moiydenust 300 T pacTBopa ¢ MaccoBOW aoJiei
BaCl: 12%:

a) 150 m 150 T;

0) 240 u 60 T;

B) 60 u 240 T;

r) 100 u 200 r.

10. Yemy pasen pH pactBopa, B 1 1 koToporo coaepxurcst 0,0051 r nono OH™

a) 3,52;

6) 10,48;

B) 9,52;

r) 4,48.



TECT 3

1. YkaxuTe Npu3HAKU UCTHHHBIX PACTBOPOB, KOTOPHIE OTIMYAIOT UX OT MEXaHUYECKUX CMECeil:

a) IEpEeMEHHBINA COCTAaB;

0) TOMOT€HHOCTb;

B) IIPY CMEIIMBAHUU KOMIIOHEHTOB MTPOMCXOIUT BBIICIICHUE WITH TIOTJIONICHUE YHEPTUH;

') BO3MOXXHOCTh pa3eIeHHus Ha COCTaBHBIC YaCTH.

2. YKaXuTe KOMIOHEHTHI pacTBOPa CEPHOM KHUCIIOTHI B BOJIE:

a) katnousl H* u arnonsr SO

0) katronst H' u annons: CI;

B) Karnousl H' v annonsr HSO4';

r) katnonsl H' i annonsr PO .

3. PacTBOpHMOCTB BEIIECTB 3aBUCHT:

a) OT UX IPUPOJIBL;

0) IS Ta30B — OT JABJICHUS;

B) IIBETA;

) 00beMa peakIIMOHHOTO COCYa.

4. Tlpu ommnakoBoii koHIeHTpanuu 0,01 MOJIB/TT B pacTBOPE KAaKOTO U3 AIEKTPOTUTOB, (DOPMYITBI
KOTOPBIX MPHUBEACHBI HIXKE, HANOOIIbIIast KOHIICHTpaIus Xinopua-uonos CI?

a) KCI;

6) BaCly;

B) AICl3;

r) KCIOa.

5. Kakast mapa noHoB, GopMysbl KOTOPBIX MPUBEAEHBI HUXKE, yIaCTBYET B 00pa30BaHUU OCaKa
[IPH CIIMBaHUH BOIHBIX pacTBOPOB Kapbonara kamus KoCOz u xmopuaa kanbius CaCly:

a) K" uCI;

6) K" n Ca®";

B) Ca?* 1 CO3%;

r) CO* u CI.

6. Kakoe u3 MOJEKyIspHBIX YpaBHEHUU, CXEMbl KOTOPBIX MPHUBEIACHBI HHU)KE, COOTBETCTBYET
nounomy NO;” + H* — HNO::

a) KNOz + Ca(OH):

0) KNO2 + HCI

B) HNO: + KOH

r) KNO2 + NaHCOs3

7. YKaxuTe cXeMy HEOCYIIeCTBUMON B BOJHOM PAaCTBOPE PEAKIIHH:

a) KoCO3 + Ba(OH)2 —;

0) Na2COs3 + HCI —;

B) A1(OH)z + NaOH —;

r) KCl + NaNOz —.

8. KakoBa MaccoBas 710/l THJIPOKCHAA HaTpHsl B pacTBOPE, MOJy4EHHOM pacTBOpEeHUeM 2,3 T
NaOH B 100 r BosbI (0TBeT AaTh % € TOYHOCTBIO JIO THICSYHBIX J0OJIEH):

a) 2,300;

0)2,250;

B) 3,910;

r) 2,248.

9. Paccumraiite Maccy pactBopa cynbgparta meau (II) ¢ maccoBoit moneit CuSOs 8% u maccy
BOJIbI, KOTOPbIE HAJI0 CMelIaTh, 4To0bl oaydnuTh S00 T pacTBOpa ¢ MaccoBoii AoJei cynbdara
meau (1) 2%:

a)375u 125 1;

0) 125u375T;

B) 40 1 460 t;



r)8u 100r.

10.Yemy pasusl pH u pOH pacTBopa, KOHIIEHTpalisi HOHOB BOJAOPOAA B KOTOpoM paBHa 10
MOJIB/JI:

a)4u 10;

0) -4 u -10;

B)4u4;

r)10u4.

TECT 4

1. MounsibHast KOHIEHTpaIus (MOJSUIbHOCTD, Cr) — 3T0:

a) OTHOIIIEHUE MAacChl pACTBOPEHHOTO BEIIECTBA (T) K 00beMy pacTBopa (1);

0) OTHOIIIEHHE KOJIMYECTBA PACTBOPEHHOTO BelllecTBa (MOJIb) K 001elt macce pactBopa (T);

B) OTHOIIIEHHE KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA (MOJIb) K Macce paCTBOPUTENS (KT);

') OTHOIIIEHHE MAacChl PACTBOPEHHOTO BEIIeCTBa (T) K Macce pacTBOPUTEINS (KT).

2. Ot kakux (pakTOpOB 3aBUCUT PACTBOPUMOCTH T'a30B B BOJIE:

a) 1aBJICHHUS,;

0) mpupo bl raza;

B) TEMIIEpaTyphl;

T') CKOPOCTH TIPOITYCKAaHUs T'a3a B BOJIY TPH HEM3MEHHOM BHEITHEM JIaBJICHHH.

3. Ilpy nmuccomuanuy KakuxX SJIEKTPOJIMTOB B KAuyeCTBE OTPHIATEIHHO 3apsDKEHHBIX MOHOB

00pa3yroTcst TOJBKO THAPOKCH I-UOHBI:

a) Boja HoO;

0) rugpokcua kamst KOH;

B) xsopu ruapokcomarauss MgOHCI,

r) ruapooptopochar ammonust (NHz)2HPO4.

4. Kaxue QakTophl BIUSAIOT HA CTETIEHDb IEKTPOJUTUUECKON JTUCCOLUAIUU:

a) IpUPOIa PACTBOPHUTEIIS;

0) mpupo1a paCTBOPEHHOTO B BO/JIE BEIIECTBA;

B) KOHIIEHTpAIUsl PACTBOPEHHOTO B BOJIE BEIIECTBA;

') 00BEM PEAKIIMOHHOTO COCY/a.

5. YKaxuTe OTBET, KOTOPBII OTpaykaeT ONpe/IesieHne paCTBOPUMbIX OCHOBAHUI B CBETE TEOPUU

ANEKTPOJIUTUYECKON TUCCOLUAIUU:

a) CIIOKHBIE BEILIECTBA, COAEpIKAIIUE THIPOKCU-NOHBI;

0) AJIEKTPOJIUTHI, 0Opa3yoIIKe MPHU TUCCOLMAIIMHA HOHBI METAJUIA U THAPOKCH]I-UOHBI;

B) CJIO’KHBIE BEIIECTBA, PEArUPYIOIINE B BOJHBIX PACTBOPAX C KHUCIOTAMU;

T') DIIEKTPOJIUTHI, 00pasyrolue Npyu JAUCCOIMAIMKA B BOJHBIX PACTBOpPaX B KaueCTBE aHHOHOB
TOJIBKO THAPOKCH/I-UOHBI.

6. Kakoe cokpalieHHOE€ MOHHOE YpaBHEHHE OTBEYAE€T B3aMMOJICHCTBUIO BOJHBIX PACTBOPOB
KHCIIOTBI M OCHOBaHMs (peakiy HeUTpalnu3alun):

a) NHs" +OH™ — NHs?1 + H20;

6) HCO3 +OH™ — COs% + H,0;

B) H" + OH" — H20;

r) COs* + 2H* — CO,1 + H20.

7. Kakas mapa HOHOB, ()OpMYJIbl KOTOPBIX IPUBEICHBI HIXKE, yH4acTBYeT B 00pa30BaHUU OCa/IKa
IIpU CIMBaHUM pacTBOpoB HUTpaTa Oapus BaNOs u cynbdara kanus K2SOaq:

a) Ba?* u NO3 ;

6) Ba?" u SO%;

B) K" 1 NO3’;

)K" 1 S04

8. CKoJIbKO IpaMMOB THJIPOKCH/a HATPUsS HEOOXOJMMO JUISl PUTOTOBJIEHUS 4 J1 pacTBOpa C
MmaccoBoit noneit NaOH 12% u nmnotHocteio p = 1,37 r/™mi:

a) 480,8;



0) 120.,4;

B) 542,9;

r) 657,6.

9. Heobxomumo pa3baButh 400 T pacTBOpa cepHO KUCIOTHI (MaccoBas nois 95%) Boaou 10
koHUeHTpauuu 19%. CkoyibKO JUIsi 3TOr0 MOHAJOOUTCS JUTPOB BOABI U CKOJIBKO
KMJIOTPaMMOB TIOJIYYUTCS pa30aBIE€HHOMN KUCIOTHI:

a) 1,6 1u 2 xr;

6) 1600 M u 2000 r;

B) 600 mn 1 380 1

r) 0,8 11 1000 T.

10. Berunciuts pH pacTBopa, B koTopoM koHuenTpanus [OH]-noHOB (Mo71b/11) paBHa 6,5-10°:

a) 7,18;

0) 12,9;

B) -8,82;

r) 8,82.

BapuaHThl TeCTOB 10 pasaeiry
OKucaumenvho-60ccmanosumenvhle nPoyeccol. IneKmpoxumuiecKkue npoyeccsl 6
anexkmponumax. Koppozua u 3auwguma om xoppo3uu.

TECT 1

1. Xumuueckue peakiuu, MPOTEKAIOIIMEe C HW3MEHEHHUEM CTENEeHU OKHUCJICHHS 3JEMEHTOB,
BXOJILIUX B COCTAB pEarupyrouinx BEeIeCTB, Ha3bIBAIOT:

a) KHHETUYECKUMH;

0) CTEXMOMETPHUIECCKUMU;

B) HOHHBIMU;

I') OKUCIIUTEIHbHO-BOCCTAHOBUTEILHBIMHU.

2. OKUCIUTENb — 3TO aTOM, MOJIEKYJa UM HOH, KOTOPBIH:

a) YBEJIMYUBAET CBOIO CTEIIEHb OKUCIICHHUS,

0) MPUHHUMAET SJICKTPOHBI;

B) OKHCIICTCS;

T') OT/IaeT CBOU JJIEKTPOHBIL.

3. B kakom coelMHEHUHU CTETIeHb OKUCIICHHSI MapraHila MakCUMaibHa:

a) MnOg;

6) HoMnOs;

B) Na2MnOy;

r) KMnOas.

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

a) TOJIbKO OKUCIIHUTETIS;

0) HU OKUCIIUTEISI, HU BOCCTAHOBUTEIIS,

B) TOJIKO BOCCTAHOBHUTEIIS;

T') U OKUCJIUTENS,, © BOCCTAHOBUTEISL.

5. B kakux psiiax BeliecTBa MEePeYrCIICHbI B OPSAKE BO3PACTAHUS OKHCIUTENBHBIX CBOMCTB:

a) xyop, 6pom, ¢rop;

0) 6pom, xi0p, GTop;

B) cepa, BOJIOPO, KHCIOPOI;

T') yIIIepo, a30T, KUCIOPO/I.

6. Ykaxute cxemsl OBP:

a) SiH4 + O2 — SiO2 + H20;



0) FeO + P — Fe + P20s;
B) KOH + CO2 — KHCOs3;
r) H20 —> H2 + 02.
7. YKaXuTe CXeMbI ITPOIIECCOB OKUCIICHHUS:
a) POs* +2H* — H2POy;
6) NHz — NOs;
B) 20 — 0O3°;
r) SO3% — H?S.
8. st OBP, mpoTtekaromieit mo cxeme
Mg + HNO3z — Mg(NOs3)2 + N2+ H20,
YKOKUATE 3HAYCHHS CTETCHEH OKWCIICHHWsS DJIeMEHTa OKUCIHUTENS J0 M TOcjie peakuuu (B
BOCCTAHOBJIEHHOU (hopMme):
a) 0 mo u +5 mocue;
0) +5 1o u +2 mocue;
B) 0 mo u +2 mocre;
r) +5 no u 0 nocxe.
9. Jlnst peakiiuu OJTy4YeHUst Opoma Ipu B3aUMOICHCTBHUY MTEpPMaHTaHaTa KaJlns 1 OpOMOBOIOpOIa
o cxeme
KMnOs + HBr — Br2 + MnBr, + KBr + H,0
YKaKUTE, CKOJIBKO MOJIb BOCCTAHOBHUTEIISI PACXOyeTCs] Ha 2 MOJIb OKHCITUTEIIS:
a) 16;
0) 10;
B) 1;
r) 8.
10. KoaddummeHTs! epe; OKUCIUTENEM B BOCCTaHOBUTENEM B ypaBHeHUU OBP
P + HCIOs + H.O — H3PO4 + HCI:
a)6u9;
0)1u2;
B) 51 6;
r)6us.

TECT 2

1. JIro0ast OKUCIIMTEILHO-BOCCTAHOBHUTEIbHAS PEaKIMs BKIIFOYACT JIBa Mpolecca:
a) TUAPOJIN3 U JUCCOIUALIHIO;

0) MOHU3AIIO U JUCCOIHALIHIO;

B) OKHCJICHHE U BOCCTAHOBJICHHUE;

I') BBIJICJICHUE U ITOTJIOMIECHUE TEIJIOTHI.

2. BoccTraHOBHTEINB — 3TO aTOM, MOJICKYJIa UM UOH, KOTOPBIM.

a) YBEJIMUYUBAET CBOIO CTCTICHb OKUCIICHUS;

0) MPUHUMAET AJICKTPOHBI;

B) OKHCIIICTCS;

T') OT/IaeT CBOU DJICKTPOHBIL.

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

6) NO;

B) NOg;

r) NHs.

4. OtrMethsTe HOPMYIBI HOHOB, COJIEPIKAIITUX ATOMBI CO CTETICHBIO OKHCIIEHUS +4:
a) COs>

0) PO,

B) NO;

r) MnOo.



5. YKaxuTe XMMHYECKHUE 3HAKH DJIEMEHTOB C [IEPEMEHHOMN CTETIEHbIO OKUCIIEHUS B COEAIMHEHUSX:
a) C;
0) K;
B) N;
r) F.
6. B kakux mapax o0a BemecTBa, (OpMyJBl KOTOPBIX TPHBEIEHBI HIDKE, TMPOSBISIOT
JIBOMICTBEHHbIE OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA!
a) KMnOgs u SOs;
0) S u HNO;
B) SO2 u N2Og3;
r) H20 u K2Cr20x.
7. Yxaxute cxembl OBP, B KOTOpbIX BO/1a SIBJISIETCS OKHCIUTEIEM:
a) CaO + H20 —;
0) H20 + Cl, — HCI + HCIO;
B) K+ H20 —;
r) KH + H20 —;
8. Ilpm momagaHuu KeNe3HOW CTPYKKH B CHJIBHO HArpeTyl0 KOHIIEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MO>KEH MPOIIeCC:
a) Fe + H2SO4 — FeSO4 + Hy;
0) Fe + 2H,SO4 — FeSO4 + SO2 + 2H,0;
B) JKeNe30 MAacCUBUPYETCS KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM, IMO3TOMY peakKlus He
MIPOUCXO/TUT;
r) Fe + 6H2SO4 — Fe2(SO4)3 + 3SO2 + 6H0.
9. CkoaBbKO MOJIb pa30aBICHHON a30THOM KMCIIOTHI PACXOAYETCS TPH OKUCICHUH 3 MOJIb MEJT! 110
cxeme
Cu + HNO3z — Cu(NO3)2 + NO + Hz0:
a) §;
0) 2;
B) 4;
r) 6.
10. Vkaxute cymmy ko3 duimento B ypasHeHun OBP, npoTekarorieii mo cxeme
Kl +KBrO3z + HCI — I + KBr + KCI + H20.
Koaddunuent «1» Takxke cieayeT yYUThIBATh:
a) 18;
0) 26;
B) 24;
r) 13.

TECT 3
1. OxuCIuTENnbHO-BOCCTAHOBUTEIBHBIMHU HA3bIBAIOTCS PEAKIIUH, IPOTEKAIOIINE:
a) C M3MEHEHHEM CTEMEHU OKHCIEHUS DSJIEMEHTOB, BXOISIIUX B COCTaB pEarupyrouux
BEIIIECTB;
0) ¢ BbIJIETICHHEM JTHOO0 MOTJIONIEHUEM TETIOTHI;
B) JI0 KOHIIa;
) ¢c usMeHeHueM pH cpensl.
2. CreneHb OKUCICHHS — ATO:
a) OTpUIIATEIBHBIN JIOTapu(M KOHIICHTPAIIH HOHOB OKUCIUTENS B PACTBOPE;
0) YCTIOBHBIH 3apsi/] SIEMEHTa B COSIMHEHUH, BBIYMCIEHHBIA UCXOIS U3 TIPEINOI0KEHHS, UTO
COEIMHEHUE COCTOUT TOJIBKO M3 HOHOB;
B) YHCJIO, TIOKA3bIBAIOIIEE, CO CKOJBKUMU OJHOBAJIICHTHBIMU aTOMaMH MOXET COCTUHUTHCS
aTOM JJAaHHOTO AJIEMEHTA;



10.

T') YCIIOBHBIN 3apsijl JIEMEHTa B COCIMHEHUH, BBIYMCICHHBIA UCXOIS U3 MIPEATOJIOKCHHUS, YTO
BCE CBSI3U B COCJIMHCHUN — KOBAJICHTHBIC.
Kakue coequHeHus B peakusx ¢ IPYrUMH BEIIECTBAMH MPOSBIISIFOT TOJIBKO OKUCIUTETHHBIE
CBOMCTBA:
a) mepmanranat kaiaus KMnOg;
6) nuxpomar Hatpust Na2Cr.0y;
B) iooBoaopon HI,;
r) azotHas kuciaora HNOa.
B kakom psgy BemecTB, (OpPMyJbI KOTOPBIX TPHBEACHBI HIIKE, CTENEHb OKHCICHUS
KHCIIOPO/1a BO BCEX COCIMHEHUSIX paBHA -2:
a) H20, Ca(OH)z, OF;
6) NO, SOs, H20y;
B) SO, H3POy4, Fe30s4;
r) KOy, P20s, Cl20.
YKaxXuTe XUMHYECKHE 3HAKU 3JIEMEHTOB C TIOCTOSTHHOM CTETICHBIO OKHCIICHUS B COCMHCHHMSIX:
a) C;
0) K;
B) N;
r) F.
Kaxyto posib B OKHCINTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIHAX UTPAET CYIbGHI-HOH S
a) TOJIbKO BOCCTAHOBUTEIIB;
0) TOIBKO OKUCITUTEINb;
B) U OKHCIIUTENb, 1 BOCCTAHOBHUTEIb;
T') HE IPOSBISET OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX CBOMCTB.
B kaxoii peakuuu cTerneHb OKUCICHNUS U3MEHSIIOT aTOMbI OJTHOTO M TOTO K€ DJIEMEHTA!
a) NHsNO3z — N0 + 2H0;
0) 2KCIOs; — 2KCI + 30;
B) 3Fe + 202 — Fe30q;
r) 2NHs — N2 + 3Ho.
Hns OBP, npoTekaroleid mo cxeme
MnO; + O, + KOH — KoaMnO4 + H20,
YKaXHUTE, CKOJIBKO MOJIb BOCCTAHOBUTEJSI pacXOAyeTcsl Ha 1 MOJIb OKHCIIUTEIA:
a) l;
0) 2;
B) 4;
r) 10.
VYxkaxute 3HaueHue koddduiuenTa npu soccraHosurene B OBP, mpoTekarorieit mo cxeme
Caz(PO4)2 + C + SiO2 — CaSiOs + P + CO:
a) l;
0)5;
B) 3;
r) 2.
Yxkaxute cymmy koddduimentoB npu ¢opmynax Bcex BemiectB B ypaBHeHUH OBP,
MPOTEKAOIIEH TI0 CXeMe
H.S + Br; + H.O — H,SO4 + HBr.
Koaddumment «1» Takxke cneayeT yYUTHIBATh:
a) 18;
0) 16;
B) §;
r) 35.

TECT 4



1. Meron 3neKTpoHHOTO OanaHca OCHOBAH Ha MPABUIIC,

a) B JAaHHOW PEAKIIMH YUCIIO SJICKTPOHOB, OTIAHHBIX BCEMH YaCTHIIAMH BOCCTAHOBUTEJICH, BCET A
PaBHO YHUCITY 3JICKTPOHOB, MPUCOCTUHEHHBIX BCEMH YaCTHIIAMH OKUCITHTENCH;

0) B JaHHOMW peaKIK YMCIIO AIEKTPOHOB B JIEBOM U IPABOl YaCTAX ypaBHEHUS BCEr1a OJIMHAKOBO;

B) B JIaHHOW PEAKIIUU YUCIIO JICKTPOHOB, OTJAAHHBIX BCEMH YaCTHIIAMH BOCCTAHOBHUTEJICH, BCET 1A
PaBHO YUCITY MPOTOHOB, MPUCOCTUHECHHBIX BCEMH YaCTUIIAMU OKUCITHTEIICH;

I) MpOIecC OTIA4Yh DJCKTPOHOB BCETJIa COIMPOBOXKIACTCS BBIJICICHHEM SKBUBAJICHTHOTO
KOJIMYECTBA TCTUIOTHI.

2. Iporecc OKUCIIEHUS — 3TO MPOIIECC:

a) MPUCOCTUHEHUS AaTOMOM, MOJICKYJIOH WJIM HOHOM 3JICKTPOHOB;

0) oTAa4Yu aTOMOM, MOJIEKYJIOM HJIM HOHOM 3JIEKTPOHOB;

B) RJIEKTPOHHO-MOHHOTO OajaHca;

T') Iepexo/ia ICKTPOHOB BO BHEIITHIOKO IICTIb.

3. Yxaxwute cxemsl OBP:

a) Sg — 4Sy;

0) anmma3 — rpadur;

B) MnO42' — MnO42';

r) H2O02 — O2 + H20.

4. Kakoe coeIMHEHHE B PEAKIIHSIX C IPYTUMH BEIIECTBAMU MOXKET OBITh TOJIBKO OKHCITUTEIIEM:

a) ammuaxk NHs;

0) okcun ceunna (IV) PbO2;

B) runoxyoput kaius KCIO;

r) ximopun xenesa (1) FeCls.

5. Kakue coenrHeHus IposBISIOT IBONCTBEHHBIE OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA!

a) muxpomart kanus KoCroO7;

0) okcua maprania (IV) MnOy;

B) cepHuctas kuciota HSOg;

r) azotHas kuciora HNOz.

6. Mexay KakuMH BEIIeCTBaMU HE MOXKeT npotekats OBP:

a) cepoBoopoa 1 noaoBoaopoa (HaS u HI);

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

B) aszotHas u cepHast KUcioThl (HNO3 u H2SOy);

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

7. CteneHu OKHUCJICHUS Kucaopoaa B MojekyisipHoM kuciopogne (O2), Boge (H20), nepexucu
Bojiopona (H202) u oxcune ¢propa (OF2) COOTBETCTBEHHO PaBHBI:

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

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

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

r0,0,-2u-2.

8. s OBP, npoTekaromeii mo cxeme

Mg + HNOsz — Mg(NOs). + NH4NO3 + H>0,
YKQKUTE 3HAYEHHUS CTEMEeHEH OKHUCIICHHs DJIEMEHTa OKHCIUTENS 10 W TOcie peakuuu (B
BOCCTaHOBIIEHHOM (hopMme):

a) +4 mo u +5 mocie;

0) +5 mo u +5 moce;

B) +5 1o u -4 nocie;

r) +5 10 u -3 moce.

9. lna peakuuu TMOJIy4eHHUS XJIOpa MPU B3aWMOJCHCTBUU JUOKCHIA MapraHila W COJITHOM
KHCTIOTHI TIO CXeMe

MnO; + HCI — Cl; + MnCl; + H20,

YKQKHUTE, CKOJIBKO MOJIb BOCCTAHOBUTES pACXOAyeTCs Ha 1 MOJIb OKHCIUTEIIS:

a) 2;



0) 4;

B) 6;

r) 8.

10. Vxkaxure cymmy ko3¢ uirenToB rnpu Gopmynax Beex Beuiects s OBP, mpoTekaromeit mo

cxeme
HCI + CrOsz — Cly + CrCl; + H20:

a) 14;

0) 17;

B) 25;

r) 11

TECT 5
1. TIpomecc BOCCTaHOBIIEHUS — ATO MPOIECC:
a) MPUCOCTUHEHUS AaTOMOM, MOJICKYJION MM HOHOM DJIEKTPOHOB;
0) oTAa4YM aTOMOM, MOJIEKYJIOM HJIM HOHOM 3JIEKTPOHOB;
B) RJIEKTPOHHO-MOHHOTO OajaHca;
T') Iepexo/1a IEKTPOHOB BO BHEUTHIOO IIETTh.
2. Kak u3meHseTcs CTeleHb OKUCIICHHUS JJIEMEHTa TIPU OKHCIICHUH:
a) TIOBBIIIIACTCS,
0) MOHMXKAETCS;
B) OCTaeTcsl 6e3 M3MCHEHHS;
') MOKET KaK IOBBIIIATHCS, TAK U IIOHMKATHCS.
3. PaznuyaroT cneayroniie TUIbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA:
a) oOMeHa, pa3JI0KCHUsI U COSTMHEHUS;
0) MOJIEKYJISIpHBIC, HOHHBIC U AJICKTPOHHBIC;
B) MEXMOJIEKY/ISIPHbIE, BHYTPUMOJIEKYISPHBIEC U AUCTPONOPLHUOHUPOBAHUS;
r) aTepuUKaIy, HEUTPATU3aLUU U CAMOOKHUCIIEHHUS-CAMOBOCCTaHOBIICHUSI.
4. Kakue npoiiecchl SBISIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMHU:
a) cuHTe3 ammuaka: Ha + N2 — NHg;
0) ramenue uzBectn: CaO + H.O — Ca(OH)z;
B) oOxur niuputa: FeSy + O — FexO3 + SO»;
r) ruaposin3 xaopuaa skeesa (11):
FeClz + H2O —> Fe(OH)Cl, + HCL1.
5. BriOepute nporecchl OKUCICHUS:
a) Cr(OH)s + 50H — CrO4* +4H,0;
6) ClO2” + 20H — CIOs™ +H20;
B) Zn0O2* + 2H,0 — Zn** + 40H;
r) HPO4* + H* — H,POy.
6. AHMOH KaKo¥ KHCIOTHI 00JIaJaeT TOJIBKO OKUCIUTEIHHBIMU CBOMCTBAMH:
a) azotuctoii: NOo;
0) nonoBomopoaHou: I
B) azotHoi: NOs3’
r) 6poMoBOIOpOAHOM: BI.
7. Crenenu okucieHus xiopa B xiaopoogopoae HCI, monekynsprom xinope Clz, 6eproneroBoit
conu KCIOs u xnoproii kucinore HCIO4 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, mpoTekaroeit nmo cxeme
Ca + HNO3 — Ca(NO3)2 + N2O + H20,



YKQKUTE 3HAYCHUS CTEICHEH OKMCIICHUS 3JIeMEHTa OKHCIUTENs /10 W TOCie peakuuu (B
BOCCTaHOBIIEHHOM (hopMme):

a) +5 1o u +5 nocne;
0) +5 1o u +2 nocre;
B) 0 10 u +2 nocre;
r) +5 o u +1 moce.
9. KoaddummenTsr nepe OKUCIUTENEM U BOCCTaHOBHTENEM B ypaBHeHUN OBP:
HI + H2SO4 — 12 + H2S + H20:

a)2u2;
0) 1 u2,
B) l u 6;
r)lus8.

10. Vkaxwure cymmy kodddurnmenton mpu popmynax Becex Bemect s OBP, mporekatomieit mo

CXEMC

a)35;
0) 6;
B) 9;
r) 7.

Fe + HNO3; — Fe(NO3)3 + NO + H2O.
Koadpdunuent «1» Takxke cneayer yUuTbIBaTh:

4.4 MHOroBapuaHTHbIE pacyeTHbIE 32/1a4H

Pa3znesa O0mue 3aKOHOMEPHOCTH XUMHYECKHX MPOLECCOB

TepMoxumusi. DIEMEHTbl XUMHYECKOW TEPMOTUHAMUKH. XMMHUUYECKOE PABHOBECHE.

1. JIns1 3a0aHHOM XMMHUYECKOM pPEaKIIMK BBITTUIITUTE M3 CIIPABOYHHUKA HEOOXOAUMYIO JIJISl pacCueTOB
nHpopMmanuro: AH 208, S°298 AfG°208. (20 6asI0B)

HMcxoanble JaHHBIE K 32a4YaM

Tabnuya 1
Bapuant | YpaBHenue peakiuu Bapuant | YpaBHeHHe peakuuun
1 250>(1) + O2(r) = 2S03(1) 16 H>S(r) + Cla(r) = 2HC1(1) + S(x)
2 CHy(r) + H2O(r) = CO(r) + 3H2(1) 17 2CO(r) = C(rpadur) + CO2(T)
3 Fe(x) + HoO(r) = FeO(x) + Ha(r) 18 N2(r) + O2(r) = 2NO(r)
4 PC13(r) + Cly(r) = PCls(r) 19 CHau(r) + H20(r) = CH30H(x) + Ha(1)
5 COCly(r) = CO(r) + Cla(1) 20 C2Ha(r) + Ha(r) = CoHe(T)
6 Fe(x) + CO2(r) = FeO(x) + CO(r) 21 COx(r) + Ha(r) = CO(r) + H20(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) = 2H>0(r) + 2S(x)
9 CO(r) + HoO(r) = COy(r) + Ha(T) 24 Fe>03(x) + 3Ha(r) = 2Fe(x) + 3H20(r)
10 MgCOs(k) = MgO(k) + COx(1) 25 COo(1) + 4H>(r) = CHa(r) + 2H>0(r)
11 CO(r) + Cly(r) = COCl (1) 26 2NO(r) + O2(r) = 2NO2(r)
12 FeO(x) + CO(r) = Fe(x) + CO2(k) 27 Cly(r) + 2HI(r) = I>(r) + 2HCI1(T)
13 2HI(r) = Ho(T) + I2(T) 28 CaCOs3(k) = CaO(k) + CO2(T)
14 SO,(r) + NO2(r) = SO3(r) + NO(r) 29 Io(x) + HaS(r) = 2H1(1) + S(K)
15 4HCI(r) + O2(1) = 2Clo(1) + 2H20(1) | 30 MgO(x) + CO2(r) = MgCOs(k)

2. Cuntasi, 4TO CTaHAAPTHBIE SHTATBIHNS U SHTPOTIHS PEAKIIUU HE 3aBUCAT OT TEMIEPATYPHI,
paccuutaiite ArH 298, ArS°298 (20 GanmoB)




3. Onpenenurte, Kakoi U3 (PakKTOPOB, YHTAIBITUIN WU SHTPOIMUHBIHN, CTIOCOOCTBYET
CaMOIIPOU3BOJILHOMY IIPOTeKaHUIo peakuuu. (20 6anyioB)

4. PaccuuTaiite snepruto I'm60ca peakuuu aByms ciocobamu. Ha ocHOBaHMM TIOJTy4€HHOTO
3HayeHust ArG°298 caienaiiTe BbIBOJ O BO3MOKHOCTH CAMOTIPOM3BOJIBLHOTO MPOTEKAHUS MpoIiecca
B IIPSIMOM HAINPaBJICHUU NPU CTaHAAPTHBIX COCTOSHUIX BCEX BEIIECTB, YYACTBYIOIIHX B
peakuuu, u remneparype 298 K. (20 6annoB)

5. PaccuuTaiite TemrepaTtypy, Ip1 KOTOPOil paBHOBEPOsTHBI 00a HarpasieHus peakiuu. (20
0anmoB)

DOnemMeHTbl XUMHUYeCcKOM KuHeTUKH. KrHeTrka reteporeHHbix npoueccos. Karamus.

1. 3anumuTe KHHETUYECKOE YPaBHEHHUE, OTIPEICIIUTE MOPSIAOK dJIEMEHTApPHON 0THOCTOPOHHEH
peaKIny ¥ pa3MEPHOCTb KOHCTAHTHI €€ CKOPOCTH. (25 6aioB)
2. Ucrionp3ys 3HaYCHHUs Vo (HaYalibHas CKOPOCTh peakiuu pHu 71) U Coa (HadaIbHasI
KOHLIEHTpalMs BeuiecTBa A), ONpeIeanTe KOHCTAHTY CKOPOCTH U MEPHOJ] MOITYIPEBPAICHUS
npu 71.(25 6amioB)

Hcxoanbie JaHHBbIE K 32/1a4aM

Tabauya 2

Ne Peakuus Con, MOTIB/TT | T1, °C Vo, MOJIB/JT | C1H1 MOIIB/TT | E,, AE; | Ta °C

BapHaHTa c k/x/Monb
1. A—B 0,3 10 1,210 0,1 67 -17 69
2 2A—B+C+2D 1,2 41 1,44-10°3 0,2 101 +19 72
3 3A—2B 2,4 18 8,3-10°° 0,4 72 -12 89
4, 2A—B+2C 0,8 32 6,32:10°3 0,1 138 +22 78
5. A—B+2C+D 1,9 12 4,56:107 0,6 231 -31 93
6 2A—B 1,3 16 2,21-10°3 0,3 83 +17 87
7 A—B+2C+D 2,1 9 4,62-:107% 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 1,4-10°3 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°3 0,9 97 -27 85
14, 3A—B+C+D 1,4 12 8,23-10°° 0,06 278 +22 92
15. 2A—B+C 2,6 5 1,22:102 0,5 147 -37 68

3. Ucnonb3ys 3HaYeHNE SHEPTrUU aKTUBALMU peakuuu ['4, onmpeaenute npeadKCrnoHeHIIUaTbHbII
MHOXKHTEJb B YpaBHEHUH AppeHunyca. Bo CKoIbKO pa3 U3MEHUTCS CKOPOCTh PEAKIIUU MTPH
MOBBIIIEHUH WM TOHKEHUH SHEPTUU aKTUBauuu Ha BennunHy A E, ipu 717 Chenaiite BBIBOJ
O BIIMSIHUU DHEPTUH aKTUBALIMU HA BEJIMYUHY CKOPOCTH peakuuu. (25 6aisoB)

4. OnpenenuTe KOHCTAHTY CKOPOCTH peakuuu npu To2. PaccunTaiite, BO CKOIBKO pa3 U3MEHHUTCS
HavalbHasi CKOPOCTh PEaKIUU MPH MOBBIIEHUH TeMIiepatypbl oT 71 10 T2. Chenaiite BBIBOJ O
BIIMSIHUM TEMIIEPATYphl Ha BEIMUMHY CKOPOCTH peakLuu. (25 6anos)

Paspnen PacrBopbl. Peakunu B BOAHBIX pacTBOpax

1. U3 yeThIpex BemecTB (cTos01b! 1-4) Bamiero BapuaHTa BEIOEpPUTE CUIIbHBIE U Clla0ble
AJIEKTPOJIMTHI U COCTaBbTE YPABHEHUE TMCCOLMAIIMY UX B BOJHOM pacTBope. [laiite
oTIpeJieNieHUe CHIIBHBIX U CIA0bIX AIEKTPOIHUTOB. (15 6amios)

2. B cTonbue 1a naHsl MOJISIpHBIE KOHLIEHTPAIUH JUIsl PAaCTBOPOB AJIEKTPOJIMTOB U3 cTojona 1.
3Has MOJISIPHYIO KOHIIEHTPAIIMIO CBOETO PAcTBOPA, ONPEAEIUTE MOJISIPHYIO KOHIIEHTPALIHIO
HKBUBAJIEHTA, MOJISUTBHOCTbD, MOJISIPHYIO JIOJII0, MaCCOBYIO JIOJIIO BEILECTBA U TUTP pacTBOpa,
MIPUHUMAs €ro IUIOTHOCTh PaBHOM equHuLe. PaccunTaiite Maccy a/IeKTpoIuTa, HEOOX0JUMYIO
st npurotoBieHus 600 M1 pacTBOpa ¢ MOJIIPHOI KOHIIEHTpanuei cronbua la, npuHuMas ero
IUIOTHOCTH paBHOM eaunwMIIe. (20 6amioB)




3. Paccuuraiite pH pacTBOpOB 31€KTPOJUTOB U3 CTOIOLOB 1 U 2 /ISt COOTBETCTBYIOLIUX
KOHIICHTpAILMi, TPUBEICHHBIX B cToNIONaxX la u 2a. Jlyis pacTBOpa CUIBHOTO SJIEKTPOJIUTA
ONPEIEINTE HOHHYIO CUITy PACTBOPA M AKTUBHOCTh KATUOHOB M aHMOHOB. /{1151 pacTBOpa ciiaboro
AJIEKTPOJIUTA PACCUYUTANTE CTENICHD TMCCOIMALIUY TI0 CTPOTOM U MPUOIMIKCHHON hopmyIie
OCTBaJH)l[a u CﬂeﬂaﬁTe BBIBO/ 110 ITIOJIYYCHHBIM 3HAYCHU M. Harmmmure BBIPAKCHUC IJIA
KOHCTAHT JTUCCOIMAIIMHU CJIA00TO IEKTPOJIUTA IO BCEM BO3MOKHBIM CTYIICHSIM U JaiTe
oTpesesieHue KOHCTAHThI qucconuanuu. (20 6anioB)

Tabnuya 3
Ne BapnanTa HaumeHoBaHue BelllecTBA KonnenTpanus Bemecrsa
1 2 3 4 la 2a 3a 4a
1 CsOH H2C204 SrSO, Na.SeOs 0,002 0,01 5-10® 0,03
2 HBr HOBr PbBr» Nas:BO3 0,02 0,04 5-10° 0,02
3 Sr(OH), H3:BO3 Ag2C,04 KaS 0,003 0,02 5-10° 0,04
4 RbOH CH;COOH Pbl, Pb(NO3), 0,004 0,08 5-10° 0,06
5 Ca(OH), HCOOH PbCl; Al2(SO04)3 0001 0,06 5-10° 0,02
6 H2S04 NH4OH BaCrO, NaNO; 0,08 0,08 5-10° 0,03
7 LiOH HsPO4 Caz(PO4)2 | HCOOLi 0,005 0,02 5-10° 0,009
8 HI H2S04 CaCOs NazSiOs 0,003 0,01 5-10° 0,07
9 Ba(OH) HCN CaSO, K2S03 0,008 0,005 5-10° 0,08
10 HCIO4 NH4OH MgCOs | (NH4)2SO4 0,005 0,07 5-10° 0,05
11 HCI H.Se Ag2S0O4 Na.COs 0,002 0,002 5-10° 0,04
12 NaOH H.SiOs3 BaSO4 FeCl 0,004 0,008 1:10° 0,03
13 KOH HNO; Ag2CrO4 | Ba(NOy), 0,006 0,02 1:10° 0,05
14 HNO3 HAIO; SrSO,4 KNO; 0,002 0,007 1:10° 0,02
15 HCIO4 HOCI CoS Ca(NOy)2 0,03 0,009 1:10° 0,02
16 HCI H2CO3 AgsPO,4 NapS 0,04 0,02 1:10° 0,03
17 Sr(OH) H.SeOs ZnS AlCls 0,005 0,007 1:10° 0,04
18 HI HF CaF; K2COs 0,03 0,04 1:10° 0,05
19 KOH H2S BaCOs NH.4CI 0,07 0,01 1:10° 0,06
20 Ba(OH)2 HsPO,4 PbSO4 CrCls 0,007 0,06 1-10* 0,08
21 CsOH H2SO4 AgrSO4 ZnCl, 0,005 0,06 1-10* 0,03
22 Ca(OH), HCN Ag2S NiSO4 0,001 0,006 1-10* 0,09
23 H2SO,4 HAIO; Cds NaCl 0,006 0,008 2:10* 0,08
24 HBr HNO2 Pbl, Al2(SO04)3 0,02 0,07 2:10* 0,05
25 RbOH HF AgCl (NH4)2S0Oq4 0,007 0,02 2:10* 0,009
26 NaOH HOCI SrS04 Na2SO3 0,009 0,007 2:10° 0,005
27 LiOH HsBOs Agl CuS0O4 0,006 0,02 7-10° 0,09
28 HCIO; H.TeOs Cas(POs)2 KaSe 0,002 0,003 7-10* 0,008
29 HCIO4 HoTe AgBr Na,Te 0,007 0,006 4-10* 0,06
30 HNO3 NH4OH PhCl, KCN 0,04 0,009 5-10* 0,07

4. B croubiie 3 Tabauipl 3 MPUBEACHBI MATOPACTBOPUMBIC AIEKTPOIUThL. Hanmmure
BBIpaXKCHHUE JUTsl Tpou3BeieHus pactBopumoctH (ITP) anekrposnura cBoero BapuaHra.
Omnpenenure, MOKHO JIM MPUTOTOBUTH PACTBOP ATOTO AIIEKTPOIUTA MOJISIPHOM KOHIIEHTPAILIUH,
yka3aHHOM B ctonoie 3a. OneHure, B KakoM 00beMe BOJIbI MOKHO PACTBOPUTH 5 T' TaHHOTO
MajopacTBOPUMOro BemecTBa. (15 6amnos)
5. Hanumure ypaBHEHHE TUAPOIN3A COJIU, JaHHOH B cTOIOIE 4, TT0 BCEM BO3MOXHBIM CTYMEHSIM
Y BbIpaXE€HHE JUIsl KOHCTAHT TUPOJIN3A 10 3TUM CTyneHsM. OneHure (mpy HaTuIuu
HE0OXOIUMBIX TaOJMYHBIX JAHHBIX) 3HAYEHHS KOHCTAHT TUPOJIH3a ISl OTACTBHBIX CTaIUH.
ChenaiiTe BBIBOJI IO MOJIy4eHHBIM 3HaUeHUsM. (15 6aninoB)
6. Paccunraiite pH pactBopa conu u3 cronbia 4 ans KOHIEHTPAIUU U3 CToJIONa 4a, YYUThIBas

TOJIBKO

I-f0 cTyneHs ruapoJsnsa.

Vkaxure pPCakninuro  Cpeabl

pactBopa. Omnpenenure

(xauecTBEHHO), Kak OyzaeT u3MeHsATbesa pH pacTBopa npu HarpeBanuu.(15 6annoB)



4.5. Jk3aMeHAIHOHHbIE MATEPHUAJIBI IJIsl IPOMEKYTOYHOM aTTecTaluu (3K3aMeH)
Jnst  olleHKM 3HAHUW, YMEHUH, HaBBIKOB M (WIM) OIbITa JACSITEIBHOCTH,

XapaKTePU3YIOIUX 3Tanbl (POPMUPOBAHUS KOMIIETCHIIMK B MPOLIECCE OCBOCHUS AUCIUIUIMHBI
b1.0.15 Heoprannueckast XuMusl, IPOBOJUTCS IPOMEXKYTOUHAsl aTTECTAlMsI B BUAE U dK3aMEHa
(1 cemectp).
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,
25.

26.

27.

4.5.1 MartepuaJbl 1Jisl NOATOTOBKH K IK3aMeHY

Bomnpocsl Kk 3k3aMeny
OCHOBHBIE CTEXHMOMETPUUYECKUE 3aKOHBI XMMHU. Pacuerbl mo xumuueckum ¢GopMmysnaMm Hu
YpPaBHEHUSIM.
Mogenb aToma ¢ O3UIIMENH KBAHTOBOW MeXaHUKU. KBaHTOBbIE uncia U aTOMHBIE OPOUTAIIH.
OneKTpOHHbIE KOH(UTYpallUi aTOMOB.
[Tepuonnueckuii 3akoH W nepuoauyeckas cucrema .M. MenneneeBa. IlepnoauyHocTh
CBOMCTB M MX COCIMHCHUM.
XuMHUUecKas CBsi3b, €€ MPUPOJIa U XapaKTEePUCTUKH: JUIMHA, JHEPTHS, BAJICHTHBINA YTOJI.
KoBanenTtHast cBs3p W MeTOApl €€ omnucaHus. MexaHM3Mbl 0Opa3oOBaHHs W Pa3phIBBI
KOBAJICHTHOW CBsi3u. CBOWCTBa KOBAJICHTHOW CBSI3M: HACBIIAEMOCTh, HAMPABJICHHOCTb,
MOJIIpU3yeMocTh. [ MOpuan3amuss aTOMHBIX OpOWUTaTed W TPOCTPAHCTBEHHOE CTPOCHHE
aTOMOB M MOHOB.
Nonnas cBs3b. OCOOEHHOCTH CTPYKTYPhI U CBOMCTBA HOHHBIX COEMHEHHM.
MeTtananydeckas CBS3b.
MexMOoIeKyIsIpHbIe B3aUMOICHCTBHSI (OPUEHTAIIMOHHBIC, HHIYKIIMOHHBIE, TUCTIEPCHOHHBIE).
Bonmoponnas cBs3p. BnusiHue BomoOpomHON CBSi3M Ha (PU3MUYECKHE CBOMCTBA BEIIECTB C
MOJIEKYJISIPHOU CTPYKTYpPOH.

. BemectBa B pa3nnunbIx pa3oBbIx cocTosHUAX. Pa3oBbie paBHOBeCHA U (ha30BbIE MTEPEXOIBI.
11.

®dazoBbie paBHOBecHsl. [Ipumenenune npaBuia ¢a3 ['m66ca Kk nuarpamMmmaM COCTOSIHUS OJTHO U
JIBYX KOMITOHEHTHBIX CUCTEM.

CtpoeHue U TUIIBI TBEPIBIX Tell. KpHucTammueckast CTpyKTypa TBEPJbIX TeJl.

Mertaisl. [TomynpoBo HUKH, CBEPXIIPOBOTHUKH.

TBepapie 3mekTposUThl. KUAKHE KPUCTAIIIBI.

OCHOBHBIC TIOHATHS XHUMHYECKOW TEPMOJWHAMUKUA (CHUCTEMBI, IapaMeTphl, IPOIECCHI,
(OYHKIIUH COCTOSTHUSA).

BHyTpeHHsis SHeprust U €€ W3MEHEHHUs NPU XMMHUYECKUX IpeBparieHusx. [lepBoe Hauano
TepMmoauHamMuKu. CTaHapTHAs TEIIOTa 00pa30BaHUS BELIECTB. TemIoThl cropaHusi.
Outponusa. CrangapTHas HHTponus. VI3MEHEHHs SHTPONUM B XUMHUYECKUX PEAKIUSX.
[TonsiTne 0 caMONPOMU3BOJIBHBIX MIPOIIECCaX.

XUMHUYECKUE CIICJACTBUS 3aKOHOB TEPMOJMHAMHUKHU (YpaBHEHHsI HM30TEPMBI, H300aphl,
H30XO0PBHI).

Oueprus ['m66ca u ['enbMrospiia 1 HalPaBICHHOCTh XUMUYECKUX PEAKIIHIA.

Xumuueckoe paBHoBecHe. TepMoJMHaMU4ecKnii OX0 1, KHHETUYECKUH MOIXO/.

3aKOH JIeHCTBYIOIMX Macc JJIsi paBHOBECHBIX MPOLIECCOB. Pa3nuuHble criocoObl BhIpaXKEHUS
KOHCTaHTBl PAaBHOBECHSI.

CMelieHne XMMHYECKOTO PABHOBECHS.

XuMHUecKasi KHHETHUKA: CKOPOCTh XUMUYECKUX PEaKIil, BIUSIHUE Pa3INYHbIX (pakTOpOB Ha
CKOPOCTh XUMHUYECKUX PEAKIIUH.

[Topsi0K U MONEKYIPHOCTh PEaKIHil.

Teopuss aKkTUBHPOBAHHOTO KOMIUIEKCA. ODHEPrus aKTUBAIMM. YpaBHEHUE AppeHHuyca.
DHepreTuyeckas JuarpaMMa peakium.

Karanmuz wu xatanmuzatopsl (kimaccudukanuss W MexaHu3M JeiictBusi). OcoOeHHoCTH
KaTaJTUTHYECKUX PEaKInu.

Oco0eHHOCTH KHHETHUKH T'a30(ha3HbIX, )KUAKO(DA3HBIX U TBEPIO(]A3HBIX peaKLUil.
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OCHOBHBIE XapaKTEPUCTUKU JTUCIIEPCHBIX CUCTEM M MX Kiaccupukanus. TepMoanHamMHKa
IpoLecca pacTBOPEHUSI.

PacTBOpHMMOCTh Ta30B, JKUAKOCTEH, TBEPIBIX BEIIECTB. 3aBUCHMOCTb PacTBOPUMOCTH OT
TEMIIepaTyphl U AABICHHUSL.

KomnuratuBHble cBocTBa pa30aBiICHHBIX PACTBOPOB  HEBJIEKTPOJUTOB. I[loHmwkeHue
TEMIIEpaTypbl 3aMep3aHMsl M TIOBBIIICHUE TEMIEPATypbl KHIICHHS PACTBOPOB KaK CIIC/ICTBHE
MOHW)KEHMs JaBJIEHUsl mapa pacTBoputenss Haja pactBopoM. Ocmoc.  Pomp ocmoca u
OCMOTHYECKOT'O JJABJICHUSI.

OnexrponuTtnueckas  auccoruanus.  CreneHb  ANEKTPOJMTUYECKOM  JMCCOLMAIUU.
N3orornueckii koadpuimeHT. CHIIBHBIC U C1a0bIe AIEKTPOJIUTHI.

Oco6eHHOCTH pacTBOPOB CIIA0BIX AeKTpoauToB. KoHCTaHTa AricCOMAIAH.
[IpoTomuTnyeckas teopust bpencrena u Jloypu.

OCOOEHHOCTH PACTBOPOB CHJIBHBIX JIIEKTPOJIUTOB. AKTHBHOCTh HMOHOB. VoHHas cuia
pacTBopa.

Huccounarus Bojel. Monnoe npoussoanoe Bojsl (pH, pOH). Croco6s! onpenenenus pH
pacTBOpOB.

[IpoTomuTryeckne paBHOBeCHS. [ MAPOIN3 COJIEH.

BydepHbie pacTBOpHI: KiaccuUKaIus, MEXaHU3M JICHCTBHSL.

[IponsBeneHne pacTBOPUMOCTH MaJOpPAaCTBOPUMBIX CHJIBHBIX JJIEKTPOJHUTOB. Y CIOBHUS
00pa3oBaHUs U paCTBOPEHUS OCaKa.

OKHUCITUTENTbHO-BOCCTAHOBHUTENBHBIE  peakiuu. DakToppl, BIHSIOINIME HAa TPOTEKAaHUE
OKHUCJIUTETHbHO-BOCCTAHOBUTEBHBIX MTPOLIECCOB.

CrangapTHble 3JIEKTPOJHBIE MOTEHLUHUANbl M AJIEKTPOJBIKYIIAS CHUJIa TalbBaHUYECKOTO
JJIEMEHTA.

[ToTeHnManel  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX (PEIOKC) AJIEKTPOJOB. YpaBHEHHE
Hepucra.

Hampasnenue npoTekanus OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB.

DNEeKTPOIN3 PACTBOPOB U PACILIABOB.

XuMuyeckas ¥ 3JEKTPOXUMHUYECKas KOPPO3Hs.

3amuTa METauioB OT KOppOo3uH. METO/bl 3allluThl METAIOB OT KOppo3uu. MHkeHepHbIe
cTparerun 00pbObI C KOPPO3UEH.

Kommnekcubie coequnenus. [lonydenue. Homenknatypa. M3omepusi.
KommnekcoobpazoBanue B pactBopax. KoHctanTa HECTOMKOCTH M KOHCTaHTa YCTOMYHUBOCTH.
XuUMHYEcKasi CBSI3b B KOMIUICKCHBIX coequHeHusx (meroa BC, TKII).

Xumus p-HemertamioB. [IpumeHeHne, TOKCUKOJIOTHS.

O6mas xapakrepuctuka snemeHToB VII-A rpynmsl. [IpuMeHnenne, TOKCUKOIOTHS.

lanmorens! u ux coenunenus. [lpumMeHenue, TOKCUKOJIOTHSL.

O6mas xapakrepuctuka snemeHToB VI-A rpynnsl [IpuMeHeHne, TOKCHKOJIOTHS.

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

OO01as xapakTepucTuka 3neMeHToB V-A rpynimsl. [IpuMeHeHne, TOKCHKOJIOTHS.

A30T 1 ero coenuHeHus. [IpumeHeHne, TOKCUKOIOTHsl.

®ocdop u ero coenunenus. [Ipumenenne, TOKCUKOIOTHSL.

Oomas xapaktepuctuka neMeHToB 1V-A rpynmnsl. [IpumeHeHne, TOKCUKOIOTHSL.

Cunukatsl 1 anmoMocuiankaTsl. Ctekso. CUTTalUIbI, IEMEHT, KepaMuka, Gapdop.

Oomas xapaktepuctuka neMeHToB l1-A rpynmnsl. [IpuMeHeHue, TOKCHKOJIOTHUS.

bop u ero coenunenus. [IpuMenenne, TOKCUKOJIOTHUS.

Mertaisl: o0miast XapaKTepUCTHKA, CIUIABbI, METObI TTOJTyYEHHUS.

Xumus S-MeTayuioB. [IpumeHeHne, TOKCUKOJIOTHsl.

Xumus p-meraioB. [IpumeHenne, TOKCUKOJIOTHSL.

OOmiast XapakTepUCTHKa NEPEeXOJHbIX METAUIOB W uX coenuHeHud. I[lpumenenwe,
TOKCHKOJIOTHSL.



65.

66.

67.
68.
69.
70.

Xumus d-anemenrtoB I-11 rpynn nepuoandeckoii cucremsr .M. MenneneeBa. [lpumenenue,
TOKCUKOJIOTHSL.

Xumus 3d-anementoB VI - VI rpynn mnepuomuueckod cuctembl. [Ipumenenwe,
TOKCUKOJIOTHSL.

XuMus 1 HaHoTexHosoruu. O01ue 3aJauu HAHOTEXHOJIOT U H.

O6mas xapakrepuctuka HaHocucteM. OCHOBHbBIC TTOHSTHS.

Hanomarepuaisl 1 MeTO/bI UX MOJTydeHus. PeakimonHast ciocoOHOCTh HAHOMATEPHAJIOB.
[IepcniekTHBEI pa3BUTHS HAHOTEXHOJIOTUH.

Tunbl 3K3aMeHAIIHOHHBIX 3a7a4.
XuMuueckas TEPpMOAUMHAMHUKA

1.

N

ok~

Pacuer craHmapTHON SHTaNbNUK pEaKUUU IO CTAHJAPTHBIM SHTAIBIUSIM 00pa30BaHUA
BEILIECTB.

Pacuer cTangapTHON SHTANBINU PEAKIUHN IO CTAHAAPTHBIM SHTAJIBIIASM CTOPAHUS BELIECTB.
Pacuer crannaptHoit sHeprun ['m60ca peakiuu 1Mo BeIWYMHAM CTAHJIAPTHOM SHTAJIBIUU U
CTaHJIaPTHOW SHTPONHHU PEAKIMH. AHAIU3 SHTPONUUHOTO U SHTAIBIIUHHOTO (HaKTOPOB.
Pacuer Temmepatypbl paBHOBEPOSITHOTO MPOTEKAHUS MPSIMOTO U 0OpaTHOTO MPOIIECCOB.
Pacuer KOHCTaHTBI paBHOBECHS TT0O M3MEHEHHIO CTaHIapTHOM sHepruu [ ndoca peakiuu.

XuMHuuyeckasi KHHETHKA.

1.

N

Pacyer BpemMeHM W KOHCTaHThl CKOPOCTH pEaKIMU TpU BTOPOM TemmepaType ¢
WCIIOJIb30BAHMEM DHHEPruM AaKkTHUBAllMM M KUHETUYECKUMX MapaMeTpoB TMpuU MepBOH
TeMIeparype.

Pacuer sHepruum akTUBalMU MO0 KUHETUYECKUM JAHHBIM MPU Pa3HbIX TEMIIEpaTypax

Pacuer sHeprum akTuBanuu Mo TeMIEPaTypHOMY KOIPPHUIIMEHTY CKOPOCTH PEaKIUH.

PacrTBopbl. IIpoTosiuTnyeckoe paBHOBecHe U MTPOILECCHI

1.

ok w
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Pacuer KkoHIEHTpalmii pacTBOpOB (MacCOBOWM JIOJM, MOJIBHOM JIOJH, MOJISIPHOU
KOHLIEHTPALIMU, MOJIIPHON KOHIIEHTPAIIMH SKBUBAJIIEHTA, MOJISUIBHOCTD).

Pacyersl, cBsi3aHHBIE C NPUTOTOBICHHEM PACTBOPOB (C YYETOM pa3IMYHBIX CHOCOOOB
BBIPAYKEHUS COCTaBa PAaCTBOPOB).

Pacuet pacTBOpOB CHIIbHBIX 3JIEKTPOJIUTOB.

Pacuer pacTBOpOB Cl1aObIX SIEKTPOIHUTOB.

Pacyer pacTBOpOB HPOTOJIUTOB, MOJYYCHHBIX CMEIIEHHEM PAacTBOPOB OJHOIO M TOTO K€
BEIECTBA.

Pacyer pacTBOpOB MPOTONHUTOB, MOJTYUCHHBIX CMEIIEHHEM PACTBOPOB PA3HBIX BEIIECTB.
Pacuer pacTBOpOB rHApOJIM3UPYIOIUXCS COTIEH.

Pacuer OydepHbIX pacTBOPOB.

PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX CO€qMHEHUH. PacueT KoHIIEHTpallii HOHOB METAJIOB
10 3HAYEHUSAM KOHCTaHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

I'eTeporenHbie paBHOBECHS M MPOLECCHI

1.

Pacuer macchl ManopacTBOPUMOTO BEIIECTBA, HAXOISIIETOCS B HACBHIIIEHHOM pacTBOPE
OIIPE/IEIICHHOTO 00BbeMa.

Pacuer KOHIIEHTpalMM MaJIOPAaCTBOPHMOTO BEUIECTBA, HAXOJMSIIErOCS B HACBHIIIEHHOM
pacTBOpE U3BECTHOTO 00bEMa.

Pacuer maccel MaJlopacTBOPUMOTO BEIIECTBA, HAXOISIIEr0CS B paCTBOPE MU3BECTHOTO 00beMa
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B IPUCYTCTBUHU O ATHOMMCHHOT'O MOHA.

Pacuer macchl BeliecTBa, HEOOXOAMMOTO AJIs BBINAJCHUS 0CaKa.

Brrsicuenne BO3MOKHOCTH BbBIIIaACHUA OCaJKa.

Pacuer pacTBOpMMOCTH MajaOpacTBOPUMOTO BEIIECTBA, HAXOJAIIETOCAd B HACBIIIEHHOM
pacTBOPE U3BECTHOM KOHIIEHTPALUH.

PeIIOKC-paBHOBeCI/IH U PEAOKC-IIPOIECCHI

=

Pacuer anexTpoHOro noTeHuuana B ycJIoBUsAX, OTIIMYHBIX OT CTAHJIaPTHOTO.

2. Pacder cTaHZapTHOTO SJEKTPOJHOTO MOTEHIMAla MO0 M3BecTHBIM 3HaueHUsM JJIC u
AJIEKTPOJHOIO MOTEHIMANa IPYroro JIEeKTPoa.

3. OmpeneneHre HaNpaBICHHUS PEIOKC-TIPOIECCa B CTAHJAPTHOM COCTOSIHUM M COCTOSIHHU,
OTJINYAIOIIEMCS OT CTaHIAPTHOTO.

4. Ornpenenenne riayOMHBI MPOTEKAHHUS PEIOKC-TIpolecca Uil CTAaHAAPTHOTO COCTOSIHHS.

Pacuer KOHCTaHTBI paBHOBECHS peIOKC-TIpoLEcca.

CBolicTBAa JJIEMEHTOB W HX BaKHEHIIHX COCJMHEHHH B COOTBETCTBMH C IMOJIOKEHHEM
3JIEMEHTOB B NMEPUOANYECKOIl cUCTeMe, CileyeT pacCMATPUBATH 10 CJIeAyIoleMy IJIaHy:

N

Dnemenmeul — memanivl
[TonoxeHne 1E€MEHTOB B MEPUOANYECKON CHCTEME. DJIEKTPOHHBIE KOHPUTypaIllui aTOMOB.
Nx ocobennoctu. [IposBrsiembie cTeneHn OKUCIEHUS (PUMEPHI), KOOPINHAIIMOHHBIE YHCTIa
(mpumepsbl). FI3MeHeHne aTOMHBIX 1 HOHHBIX PaINyCOB, TIOTCHIIMAJIOB HOHU3AIIHH.
N3mMeneHnne MeTauTM4ecKo aKkTUBHOCTH ITPOCTHIX BEIIECTB B OATPYIIE (TIPUMEPHI).
HN3MeHeHne yCTOWYMBOCTH COEAWMHEHHMI C BBICHIEH CTENEHBIO OKHCJICHHUS B TOATPYIIIE.
HM3MeneHne  KHCIOTHO-OCHOBHBIX  CBOMCTB W OKHCIIMTEIIFHO-BOCCTAHOBHTCIIHHOM
CIIOCOOHOCTH COEMHEHUN IS

a) 9JICMCHTOB B OJJMHAKOBBIX CTCIICHAX OKHCIICHHA,
6) OJIHOI'0 3JIEMEHTA C pa3HbIMHU CTCIICHAMMA OKHCIICHHS. HpI/IMepBI.
4. DKOJIOTHS ¥ TOKCUKOJIOTHS 3JIEMEHTOB H UX COGHHHCHHﬁ.

Dnemenmut Hememasinol:

[TooskeHre SIEMEHTOB B IIEPUOIUYECKOM CHCTEME. DJIEKTPOHHBIE KOH(DUTYpaAI[H aTOMOB.
M3MeHeHr€e aTOMHBIX U HOHHBIX PaIHyCOB, IIOTCHIINAIOB HOHU3AIMH, CPOICTBA K 3JICKTPOHY,
AIIEKTPOOTPHUIIATENBHOCTH. [IposIBIsieMBIE CTEICHH OKMCACHHS (IIPUMEPHI).

CTpoeHHe MPOCThIX BEINECTB. 3aKOHOMEPHOCTH B M3MEHEHHUH XMMHYECKHX U (PU3NYCCKUX
CBOWCTB B TIOATPYIIIIE.

CrpoeHHe COSAMHEHHI C BOAOPOIOM. 3aKOHOMEPHOCTH B XUMHUYECKUX (BOCCTAHOBHTEIbHBIX
Y KHCJIOTHBIX (OCHOBHBIX) U (DU3NYECKUX CBOMCTB B MOArPYIIIIE.

V3meHeHre yCTOMYHMBOCTH COCAMHEHHWH C BBICIICH CTENEHBIO OKHCICHHS B MOJTPYIIIE.
H3MeHeHne  KHUCIOTHO-OCHOBHBIX  CBOMCTB M OKHCIUTEIBHO-BOCCTAHOBHUTEIHHOMN
CIIOCOOHOCTH COETUHEHUH.

DKOJIOTHS ¥ TOKCUKOJIOTHS DJIEMEHTOB U UX COEIUHEHUMN.



IIpumep 3K3aMeHAIMOHHOIO OHMJIeTA:

OI'bOY BO «KybaHckuii rocyJapCTBEHHBIN YHUBEPCUTETY
Kadenpa o6meit, HeopraHu4eckoil XuMuu 1 UH(HOPMAITMOHHO -BEIUUCITUTETbHBIX
TEXHOJIOTUH B XUMHUH
Hanpasnenue noarorosku 27.03.01 CranaapTu3zanus 1 METPOJIOTUS
Jucnunnuna «Heopranumdeckas Xumus»

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. DOueprus I'm66ca u I'enpmronsia. Kputepun HampaBlI€HHOCTH CaMOIIPOM3BOJIBHOTO
mporecca.
2. Xwumus 3d-snementoB VI - VI rpynn nepuoauyueckoit cucTemsl.

3. Brerumcnure pH pactBopa, MOJNydEHHOTO CMEIIEHHEM pPaBHBIX OOBEMOB pPAacTBOPOB
MOJIb)

) MOJIb
a30THOU kucaotel (¢=0,15 —) u runpokcua Harpus (¢=0,2
JI

Kpurtepun oueHuBaHust pe3yibTaToB 00y4eHUS.

- KpUTEpHil OLIEHUBAHUS MEPOTIPUATUI TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH
- KpUTEPHI OLIEHUBAHUS MEPONIPUATUIN TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HaumenoBanue,
[ToxasaTeny yCIIEIHOrO BBIMOIHEHHUS OTYETa, 3aJaHHs
o0o3HaueHUE
- naboparopHasi paboTa BBIIIOJIHEHA B MOJHOM 00BbEME C COOJIO/ICHHEM HEOOXOAUMON
HOCJIEA0BATEIbHOCTH ISHCTBUH M IPABUII TEXHUKU O€30MaCHOCTH,;
TaBopatonas - mo JsabopaTopHOM paboTe NpeACTaBlIeH OTYeT, COJEpXKAaLIMii HeoOXOoAUMbIe
pap60T§ HaOJIIONEHUsT W BBHIBOABL, OQOPMIICHHBIH B COOTBETCTBHM C YCTaHOBJICHHBIMHU

TpeOOBaHUSIM,

- TIpH 3amUTe JIabopaTOpHOM PabOoTHI MOKa3aHO CBOOONHOE BIaJEHHE MAaTEpPHAJOM H
JIaHbl IPaBUJIbHbBIE OTBETHI HE MeHee yeM Ha 50% 3aaHHBIX BOIIPOCOB

- 3a7a4¥ JOJDKHBI OBITh NMPAaBHIIBHO PEIICHBI, aKKYpaTHO O(QOPMIIEHBI, ¢ MOAPOOHBIM
ONMCaHUEM XOJia PELICHUS U pacueTHHIX (opMyn B oOIIEM BHAE C YKa3aHHEM EIMHHIL
PacueTHblie 3aaHus | p3mepenus Beex BenmuuuH. [IoHMMaHKE CTYIEHTOB H3ydaeMOro MaTepHasa, CBA3aHHOTO
¢ perrenreM 3amaqun (cymma 6amros > 50)

- CTYIGHT BOCIPOM3BOOUT OCHOBHBIC IIOHATHS, BBIABISET  B3aHMOCBSI3H,
Ormpoc, Tect KJIacCU(QHUIMPYET U aHAIM3HPYeT, NPUMEHSIeT Ha IMPaKTHKE NPOHIEHHBIH MaTepHall.
[Tonuele oTBeTH HAa HE MeHee YeM 50 % Bompocos

KpurepusiMu OLeHKH Npe3eHTalMi COMPOBOXKIAIOIIMX IPEJCTaBIeHHE pedepaToB U
WHAMBUIYAIBHBIX 3aJaHUN SBIAIOTCS CTPYKTypa Ipe3eHTauu (chOopMyJIHpOBaHO IIelb,
uHboOpMalMs HU3JI0XKEHa MOJHO M YEeTKO, WIIIOCTPALUU YCHIMBAIOT 3(P(EKT BOCHpUATHSL
TEKCTOBOM YacTH MH(OpMAIMH, CAETaHbI BBIBO/IbI), OOpMIIeHHE Ipe3eHTalMU (€IMHBIN CTHIIb
opopmieHus, (OH coueTaeTcss C TEKCTOM U TpauKoW, Bce MapaMmeTpbl IIpHU(Ta XOPOIIO
110/100paHbl, KITIOUEBBIE CIIOBA B TEKCTE BhIJENIEHBI), 3PPEKT mpe3eHTaluu (oo1ee BreyaTieHne
OT IPOCMOTpA MPE3ESHTALINH )




- KpUTEPUM OLIEHUBAHUS IIPU IPOBEICHUHU ITPOMEKYTOUHOM aTTeCTaluu

Ouenka Kputepnn oneHnBaHus M0 3K3aMeHY
Bricokuii ypoBeHb OneHKa «OTIMYHO» BBICTABISIETCS OOYydaromeMycs,
«5» (oTM4HO) €cii OH NIyOOKO W MPOYHO YCBOMJI MPOTrPaMMHBIA MaTepHal,

HCUEpIBIBAIONIE, IIOCIEOBAaTENIbHO, YETKO U JIOTUYECKU
CTPOMHO €ro H3JlaraeT, yMeeT TECHO YBS3BIBATH TEOPHUIO C
MPaKTHKOM, CBOOOIHO CIIpaBiIsieTCs C 3a/la4aMHy, BOIIPOCAMH H
JpYTUMH BHJAaMH TNPHUMEHEHUS 3HAHUH, He 3aTpyAHSAeTCs C
OTBETOM IpU BUAOU3MEHEHUU 3aJaHUI, UCIOIB3YyeT B OTBETE
MaTepuall  pPEKOMEHIYeMOW  JIUTepaTypbl,  NPaBUIBHO
000CHOBBIBAET HpPUHATOE pelieHue, BJIa/IeeT
Pa3HOCTOPOHHMMHK HaBBIKAMHU M TIpHUEMaMH  BBITOJHEHUS
MIPAKTUYECKUX 3aJaHui.

CpeZ[HI/Iﬁ YPOBEHb «4y (Xopomo) OLIeHKa «XOpOoIIO» BBICTABJIACTCA 06y11a101ueMyCH,
€CITM OH TBEP/I0 3HAET MPOrpaMMHBIN MaTepHall, IpaMOTHO H IO
CyIIECTBY M3JlaraeT ero, He JOMycKas CYIIEeCTBEHHBIX
HETOYHOCTE B OTBETaX Ha BOMNPOCHI, MPABUIBHO NMPUMEHSET
TEOPETHYECKHE TMOJIOKEHUS NPU PEIIeHUH MPaKTHUECKUX
3aﬂaHHﬁ, BJIaACCT HCO6XOZ[I/IMBIMI/I HaBbIKaMH U IpUEMaMH UX
BBITIOJIHCHUA.

IToporoBsrit YPOBEHb 3y OneHka «YIOBJIETBOPUTEIBHO» BBICTaBIISIETCS
00y4arolemMycsi, €clii OH MMEET 3HaHHs TOJIbKO OCHOBHOTO
MaTepuala, Ho He yCBOMJI €ro JIeTalleil, 1omycKaeT HeTOYHOCTH,
HEJIOCTATOYHO TMpPaBWIbHBIE (OPMYIHPOBKU, HapyIICHHS
JIOTHYECKON MOCIIEI0BATENBHOCTH B H3JI0KEHHUN
MPOrpaMMHOIO MAaTepUala, HWCIBITHIBAET 3aTPYAHEHUS IIPH
BBIIOJTHEHHUH [IPAaKTHYECKUX paboT.

MUHUMATbHBIH YpOBEHb O OleHKa  «HEYAOBICTBOPUTENIBHO»  BBICTABISIETCA
olyyaromemycsi, KOTOPBI HE 3HAaeT 3HAYMTEIBHON wyacTu
HPOrpaMMHOT0 MaTepuala, JOMyCcKaeT CyLIeCTBEHHbIE OIINOKH
B OTBETaX Ha BOIPOCH,, HEYBEPEHHO, C OOJBIIUMHU
3aTPYAHEHUSIMU BBIIIOIHSET IPAKTHYECKUE 33 JaHHS.

(YAOBJIETBOPUTETHHO)

(HEeyIOBIIETBOPUTENHHO)

OHGHO‘IHBIG cpeactBa Mjid HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMHW BO3MOXHOCTIMU
3A0POBbs BI)I6I/IpaIOTCH C YY€TOM UX MHAWBUAYaJIbHBIX HCI/IXO(l)I/ISI/I‘IeCKI/IX 0COOeHHOCTEIA.

— IIpH HGO6XOI[I/IMOCTI/I HHBaJIWAaM U JIMLaM C OT'paHUYCHHBIMU BO3SMOKHOCTAMU 3J0POBbA
IpeaoCTaBISACTCA AOIIOJIHUTCIBHOC BPEM: IJI IIOATOTOBKU OTBCTA HA 9K3aMCHC,

— IIpHU IPOBCACHUU MPOLUCAYPbl OLICHUBAHUS PE3YJIHLTATOB O6y‘~IeHI/I$I HWHBaJIMAOB U JIUII C
OTPpaHUYCHHBIMH BO3MOXKHOCTAMHU 3O0POBBA IIPEAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHUYCCKHUX
CpCacTs, HCO6XOI[I/IMBIX UM B CBA3U C UX UHAUBUYAJIbHBIMU 0C066HHOCT$IMI/I;

— IIpHu H606XOI[I/IMOCTI/I JIIA 06yqa}om1/1xc51 C OI'paHUYCHHBIMH BO3MOKXHOCTAMU 310POBbA
U HUHBAJIMAOB IIpoHecaypa OLCHHUBAHUA PCE3YJIIbTATOB O6y‘~ICHI/I5{ o AUCHHUIINIMHEC MOXKET
MMPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.

5. IlepeyeHnb y4eOHOI auTEpaTyphbl, HHPOPMANMOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOnast quTeparTypa

1. Xumus : yueOHUK Ui akagemuueckoro 6akanaspuara / FO. A. Jlebenes, I'. H. dazees,
A. M. T'ony6es, B. H. IllaroBan. — 2-e u3., nepepad. u gon. — M. : M3narensctBo IOpaiir,
2018. — 431 c. — (Cepus : bakanaBp. Axkagemuueckuit kypc). — ISBN 978-5-534-02453-1. —
Pexum nocryma :

www.biblio-online.ru/book/AEEECDCS5-270E-4ADBA-AB95-E23595FCAC39.



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

2. Xumusl. 3agauHuK : yaeOHoe nocoOue i akageMudeckoro 6akanaspuara / 0. A.
Jlebenes [u ap.]. — M. : U3marensctBo FOpaiit, 2018. — 236 ¢. — (Cepus : bakanasp.
Axanemuyeckuii kype). — ISBN 978-5-9916-5732-7. — Pexwum nocryna :

www.biblio-online.ru/book/C23635D6-C79D-495B-AAA7-4CCEA4B3EACS.

3. O6mras xumus. Teopus u 3agaun: YaeOHOe ocodue [ DnekTpoHHbIii pecype] / Tog.
pen. H.B. Koposuna u H.B. Kynemosa. — 2-e u3zn., crep. — CI16.: U3natenbcrBo «Jlamby, 2017.
—492 c.: wi. — (YueOnuku ayis By30B. CnernanbHas smreparypa). ISBN 978-5-8114-1736-0 —
Pexxum nmocryna: https://e.lanbook.com/book/971697category pk=3868#authors

4. I'munaka, H.JI. 3agaun u ynpaxxHeHus 1o o0IIel XUMHUH: yde0.-pakTHd. mocooune
[Dnmexrponnstit pecypce] / H.JL I'muuka; moa. pen. B.A. [Tonkosa, A.B. babkosa — 14-¢ u3. —
M.: UznarensctBo FOpaiit, 2017. — 236 ¢. — Cepus: bakanaBp. Akagemuuecku kype. ISBN 978-
5-534-02347-3. Pexxum pocryma:

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

5. Pocun, M. B. Xumus. YueOHUK M 3ala4HMK : JUIs NpUKIagHoro O6akanaspuara / . B.
Pocun, JI. 1. Tomuna, C. H. ConosseB. — M. : UznatensctBo FOpaiit, 2018. — 420 c. — (Cepust
: bakanagp. [puknanuoii kypc). — ISBN 978-5-534-01536-2. - Pexxum mocrtyma :

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

6. I'muuka, H.JL. Tlpaktukym mo oOmied XuMuH: ydeO. TocoOHe JUIsl aKaJIeMHUYECKOTO
OakanaBpuata / H.JI. I'muuka; nmon. pen. IlomkoBa, A.B. babkoBa, O.B. Hecrepopoil. — M. :
MznarensctBO FOpaiit, 2016. — 248 c. — Cepus bakanaBp. Akagemudeckuii kypc. ISBN 978-5-
9916-3480-9.

7. Bonsxun, Bnagumup BacunbeBud. O6mas xumus. OcHoBHOM Kype [Tekcr] : yueOHOE
nocobue 1 cTyieHToB By30B / B. B. Bonsxun. - U3a. 2-e, nepepad. u gom. - CII0. [u ap.] : JIans,
2008. - 464 c. - (YueOnuku s By30B. CriennaiibHas quteparypa). - bubnuorp.: c. 424-425. -
ISBN 9785811408290

8. Bonbxun, Bnagumup Bacuiaseuu. O0mmas xumust. M36pannsie riassl [ Teker] : yaeOHOE
nocobue s cTyneHToB By30B / B. B. Bonbxus. - U3x. 2-e, nepepad. u gom. - CII0. [u ap.] : JIans,
2008. - 378 c. - (YueOnuku ais By30B. CrernuanbHas auteparypa). - bubmuorp.: ¢. 335. - ISBN
9785811408313

9. Bonbxun, Bnagumup BacunbeBnu. OOmias xumus. Crnenuanbheiii kypce [Teker] :
yuebHoe nmocobue it cTyAeHTOB By30B / B. B. Bonbxun. - U3n. 2-e, nepepad. u mom. - CII6. [u
ap.] : Jlane, 2008. - 440 c. - (Yuebnuku s By3oB. CrienuanbHas jquteparypa). - bubmuorp.: c.
398. - ISBN 9785811408306

10. TIpecc, U.A. OcHoBbl 00mIel XuMHUH [DIEKTPOHHBIM pecypc] : ydel. mocodbne —
OnexktpoH. naH. — Cankr-IletepOypr : Jlawp, 2012. — 496 c¢. — Pexum nocryna:
https://e.lanbook.com/book/4035

5.2. llepnoanyeckas Jqureparypa

1. Yenexu Xumuu - pocCUHCKUIN HaydHBIN )KypHaJI, MyOJIUKYIOIUI 0030pHbIE CTaThH I10
aKTyaJbHbIM ITPO0JIeMaM XUMHH U CMEXHBIX HayK.

2. XKypnan oOmel XMMHUU — OJMH U3 KPYMHEHIINX POCCHHCKUX HAYYHBIX >KYPHAJIOB,
OTpaKaIOIIMX OCHOBHBIE HANIPABIICHUSI Pa3BUTHUS XUMUH, TyOTUKYIOIUI pabOThI, MOCBSIIEHHbIE
aKTyaJbHbIM OOLIMM BONpOCAM XMMHUU M MpoOJIeMaM, BOZHUKAIOIIMM Ha CTBIKE Pa3IHMYHBIX
pa3zenoB XMMUH, a TAK)KEe HAa TPaHUIAX XMMHU M CMEXKHBIX C Hell HayK (MeTauIoOpraHnvYecKue


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

COCAMHCHUA, JJICMCHTOOPraHMYCCKasd XUMUA, OPraHUYCCKUC W HCOPraHUYCCKHUEC KOMILICKCHI,

MCXaHOXHMMHA, HAHOXUMHUA U T. I[.).
3. https://www.kubsu.ru/ru/node/15554

5.3. NuTepHeT-pecypcbl, B TOM 4HCJIie COBPeMEHHble MpodeccCHOHAIbHbIE 0a3bl
JAHHBIX U ]/IH(])OpMaIII/IOHHbIe CIIPaAaBOYHBIEC CHCTEMbI

J1eKTPOHHO-0ubImoTeuHble cucTteMbl (IBC):

1. OBC «IOPAUT» https://urait.ru/

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

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

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

3. ScienceDirect www.sciencedirect.com

4. HammonHayibHasi dJIEKTpPOHHAss OWOMMOTEKa (IOCTYN K DJIEKTPOHHOW OuOIHMoOTEeKe
aucceptaiuii Poccuiickoit rocynapersennoit 6ubmmoreku (PI'B) https://rusneb.ru/

Pecypcel cBOOOHOrO fOCTYNA:
1. KwubepJlenunka (http://cyberleninka.ru/);
2. HNudopmanmonnas cucrema "EqmHoe OKHO J0CTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
3. Enwnas xomnekmus nudpoBeIX 0Opa3zoBaTeabHBIX pecypcoB hitp://school-
collection.edu.ru/ .

CoOcTBeHHbIE YJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe U HHPOPMALMOHHBbIE PecypChl
KyoI'Y:
1. ba3a yueOHBIX MIIaHOB, y4eOHO-METOIUNIECKUX KOMIUIEKCOB, ITyOINKAIIUHT 1
koHpepenmwmit http://mschool.kubsu.ru/
2. bubnuorexa nHPpOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX
oOpa3oBaTelIbHBIX TexHOJIOTHIA hitp://mschool.kubsu.ru;
3. DnekrpoHHsIid apxuB gqokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6. MeToauueckue yKkazaHus J1JIs1 00y4al0LIUXCHA 110 OCBOEHUIO T CHMIJIMHBI (MOY/JIs1)

6.1. Opranu3anusi ayIMTOPHOIi padoThI.

Mo kypcy npeaycMOTpeHO POBEACHHE JIEKIUOHHBIX U J1a00PaTOPHBIX 3aHSATHI.

['maBHO 3a1aueii ICKIIMOHHBIX 3aHATHUH SABIISETCS NIepeiada B CTPYKTYPHPOBaHHOH opme
cUCTeMaTU3UpOBaHHOM WHGpopMmanuu Oosbioro odwsema. IlocemeHne M KOHCHEKTHPOBAHUE
JIEKIMM CTYJEHTaMHU 0053aTelIbHO, TaK KaK CIOCOOCTBYET (POPMHPOBAHHIO OOIIMX MOJIXOJI0B U
MPUHLMIIOB YCBOCHHUS COAEP)KaHUS TaHHON TUCIUIUIMHBL, COACUCTBYET aKTUBU3ALIMU MbIIIICHUS
HalleJTMBAaeT Ha JJAIbHEHIIIYI0O CAMOCTOSTEIbHYIO I03HABATENIbHYIO AEATEIbHOCTb.

JlabopaTtopHass pabota — Qopma o0OyueHHs, CBs3aHHAs C IPOLIECCOM OCO3HAHUS
M3y4yaeMoro MaTepuaja Ha OCHOBE CaMOCTOSITEIIbHON MpeBapUTeIbHON yueOHOM e TebHOCTH
CTYZeHTOB. BrImonHeHuto nabopaTopHOM paboTHI MpenmecTByeT Oecela, KpaTKUil ormpoc
CTY/IEHTOB, OOCYX/IEHHE JIUCKYCCHOHHBIX BOIPOCOB H3ydaeMoW TeMmbl. VX oOCykIeHHs B
YCIOBHUAX KOJUIGKTUBHOW palbOThl 00ECHeyMBaeT aKTUBHOE y4yacTHe KaXJIOro CTYyJCHTa.
JlabopatopHass pa®oTa BKJIIOUACT M3yYEHHE METOJUK TMPOBEJCHUS M IUIAHUPOBAaHUE
HKCIEPUMEHTA, OCBOCHHE U3MEPUTEIbHBIX CPEJICTB, MPABUII TEXHUKH 0€30I1aCHOCTH, OBJIAJICHUE
HaBBIKAMU D3KCIIEPUMEHTAIBHOW paboThl, 00pabOTKH, OQOpPMIICHHS M aHaIM3a MOJYYEHHBIX


https://www.kubsu.ru/ru/node/15554
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http://www.biblioclub.ru/
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https://znanium.com/
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http://webofscience.com/
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pe3ynbratoB. [Ipu mpoBeaeHNN Ta00PATOPHBIX padOT COYETACTCS MHINBUYAIbHBIN U TPYIIIOBON
METOJ BBINOJIHEHUsT paboTel. OTueT WO J1adOpaTopHOU paboTe IOJDKEH COIepXk aTh: IaTy
BBITIOJTHEHUS paOOThI; HA3BaHUE U 1IEJTh PAOOTHI; X0 PabOTHI; 3arOTOBKH TAOJIHIIL JJIs 3aTI0JTHEHUS
OKCIICPUMCHTAJIBHBIX JAHHBIX; Ha6JIIOI[aeMLIe SABJICHHA, YPAaBHCHUA XHUMHWYCCKHUX peaKL[I/If/'I
MIPEBpAILEHUH, COPOBOKIAIOIINX IKCIIEPUMEHT, CXEMBI IPHOOPOB; pacUeThl, TPAPHKH; BHIBOIBI
(TeopeTrueckoe 000CHOBAHUE TIOMYUCHHBIX PE3YyJIbTATOB). JIaOOpaTOPHBIN KYpHAI 3aITOTHICTCS
B Ipoliecce BhIMoJHeHUs padoTel. [Ipu 3ammre mabopaTopHOi pabOTHI CTYAEHT JIOJKEH YMETh
O6’I)$ICH$ITI) aeiu, 3agadn, X0 MpoOBCACHUA pa6OTI)I, €C pC3yJIbTAaThl, CACIIAHHBIC BBIBO/bI, 4 TAKKE
OCHOBHBIC M KOHCTPYKTHBHBIC CIIOCOOHOCTH HCIOJB3yeMOro o0opynoBanus. OTY4ET NOJDKCH
NpeaAOCTAaBIIATECA MNPCIOAAaBaTC/IIO I MPOBECPKH B TCUHCHHM HCACIU II0CJIC BBIIIOJHCHUSA
1ab0paTOpPHON pabOTHI.

6.2 Opranmnsanusi npouecca caMoCTOATEIbHO padoThI.

BaxxHbIM IyT€M OCBOECHHS CTYJEHTaMU HOBBIX 3HAHUM, YMEHHI U HABBIKOB B OCBOCHHH
JUCLMIUIMHBI SBJISIETCSA TEKYIIasi ¥ TBOpUYECKasi MPOOIEMHO-OpUEHTHPOBAHHAS! CAMOCTOSITENIbHAS
paboTa, KOTOpasi UMEET 1IeJIbI0 3aKPEIUICHNE U YIITyOJIeHUe 3HAaHUM, TOJTYyYEHHBIX Ha ayAUTOPHBIX
3aHATUSIX, MOMCK W MpHOOpeTeHHe HOBBIX 3HAHMN U yMeHHH. B camoctositenbHON paboTe
3aJI0’K€HA BO3MOXKHOCTh CAMOCTOSATEIbHOCTH MBILIIEHUS, TBOPYECKON aKTUBHOCTH CTY/ICHTA.

[Ipu opranu3zanuu BHEAyTUTOPHOM CaMOCTOSITEILHON pabOThI MCIIOIB30BAHBI CIIEIYIOLTNE
ee (GopMbI: OArOTOBKA U HalKcaHue pedepaTos, JOKIAI0B, MTOA00P U U3yUEHHE JTUTEPATYPHBIX
HCTOYHUKOB, MOJ00P WIIIIOCTPATUBHOIO U OMMCATEIBLHOIO MaTepUaa 1o OTIEJIbHBIM pa3jieliaMm
Kypca B cetu «MIHTepHET», pelIeHne 3a1a4, TECTUPOBAHMUE.

Jlis BBINOJIHEHUS TECTOBBIX 3aJaHUi, HEOOXOAMMO IOMHHUTH, YTO Iepes HadajloM
BBIIIOJIHEHUS TECTOB CJIELYyeT BHUMATEJIbHO U3Y4HUTh TEOPETHYECKUN MaTepHal U OTBETUTHh Ha
BOIIPOCHI JUIsl yCTHOTO KOHTPOJISL.

Pemenue 3ama4 — oquH U3 3JIEMEHTOB IIpoLecca U3YYECHNN NUCHUIUIMHBL [Ipn pemennn
3aJau 3aKpeIIsIoTCs U YIITyOIIsI0TCS TEOPETUYECKUE 3HAaHUH, TPUOOPETAr0OTCs HaBbIKA M YMEHUS
IPUMEHATh OCHOBHBIE 3aKOHBI K PELICHUIO KOHKPETHBIX 3ajay, MPHOOpPETaroTCs HAaBBIKU
II0JI30BAHMSI MATEMATUYECKUM aIlllapaToM U HaBBIKK BbIUKCIICHMs. [lepes pemennem pacueTHbIX
3aJja4 He0OXOJMMO BHHUMATEIbHO M3Y4UTh TEOPETHUYECKUI MaTepual M pa3oOpaTh NpUMEpHI
pemieHus 3ajad. B pemeHun 3agad JOJDKHBI COJEPKAThCA (OPMYNBI U BCE BBIUMCIEHHS C
yKa3aHHeM eIUHHULl u3MepeHus. [Ipu BbluMcIeHHAX He0OXOAMMO oOpallaTh BHUMAHUE HA UX
TOYHOCTb (MCIOJIb30BaHUE HY)KHOT'O UKClIa 3Hadalux Lugp) 1 coOI0AeHNE TPaBUII OKPYIJICHUS.

PaGora Haxm pedepatroM mpennosgaraeT  YriayoJeHHOE M3ydyeHHe, aHalu3 |
CHUCTEMaTHYECKOE H3JI0KEHHE W30paHHOW MpoOJIEeMaTUKH, DPAa3HOCTOPOHHIOI OLEHKY, ee
coJiepKaHue U 3HadeHue. Pedepar mospkeH ObITh HAIMCAH HAa YPOBHE KPUTHUYECKOTO, HAy4HO-
aHanmuTH4Yeckoro o03opa. KitoueBble MOHATHS U TEPMUHBI, OOCY)XJaeMble M HCHOJIb3yeMble B
pedepare 10JKHBI ObITH TOYHO ONPEIEIEHBI, 3aKOHBI TOYHO C(OPMYIIMPOBAHBI, BCE PACCYKICHUS
JIOJDKHBI BECTUCh B CTUJIE HAYYHOM JMCKYCCHUHU, ObITh OOOCHOBAaHHBIMHU, OIIMPATHhCS Ha (PaKkThl U
JIOTUYECKH CBSI3aHHO BECTU K ONPEIEIICHHBIM MJESM M THIOTE3aM, pe3yiabTaTaM U BbIBoJaM. B
3aKIIIOYEHUH YMECTHO JaTh KpaTKOE€ pe3loMe, WTOIM M BBIBOJBI MPOJETaHHOH paloTHI,
0XapakTepU30BaTh HAIIPABJICHUS U IIEPCIIEKTUBBI JaIbHEHIINX UCCIECIOBAaHUMN.

7. MaTepuaabHO-TeXHHYECKOe o0ecnedyeHne o JUCHUILINHE (MOLY110)

HanmeHoBaHMe CriennaIbHBIX OCHAIIEHHOCTD CIIENHaIbHBIX IMepeyeHb JNIIEH3NOHHOTO
MTOMEIIEHIMH TIOMEIIEHMH TIPOrPaMMHOTO 00€eCTIeUeH s
VYueGHbIe ayIUTOpUH st | Mebens: yueOHas Mebenb Microsoft Windows;
MIPOBEICHUS 3aHATHH JeKIMouHoro | TexHuueckue cpenctBa ooyuenus: | Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMITBIOTED
VuebHble ayJUTOPUH i | Mebenb: yueOHas MmeOesb Microsoft Windows;
MIPOBEICHUS TPYIIITOBBIX u | Texuuueckue cpeacrsa odyuenus: | Microsoft Office




WHJMBUIYAIbHBIX ~ KOHCYJIBTAIIU,
TEKYIEero KOHTPOJS  (ayauropus
439c) u TIPOMEKYTOTHOH
atrecranmu (aymuropus 425¢, 416¢)

9KpaH, MPOEKTOp, KOMIBIOTEP

VYueOHble ayqUTOpUU TUTST
MPOBECHUSI 3aHATHI
naboparopHoro Tuna. JlabopaTopust
HEOpraHWYecko  xumuu  (aym.
439C)

Meobenb: yaeOHas MmeOenb
TexHuYeCKHe CpeacTBa 00 yUCHHUS:
NEepPEHOCHOE MYJIbTHMEUHHOS
obopynoBanue (HOYTOYK,
TIPOEKTOP)

O6opynoBaHue:
CIIeIMAT3UPOBaHHAS
nabopaTopHas  MeOenb  (CTOJBI,
CTynbsi, WKahbl U PEAKTUBOB H
00opynoBaHus, BBITSDKHBIE
mKadbl), CpeACTBa  IMOXKAPHOU
0e30MacHOCTH M OKa3aHWs TepBOH
METUIMHCKOM MIOMOIIIH,
XHMEUKCKast nocyza "
obopymoBaHue, BECHI
TEXHOXUMHNUYCCKHUE, DIICKTPUYCCKUC
IUIMTKYA,  Ha0Ophl  XUMHYECKOW
Hocy}lbl N PCAKTHUBOB, BOJAHBIC
6aHu, BaKyyMHBbIE HacoChl,
TEPMOMETPBI, MAarHUTHBIC MEIIAJIKH
c MO/IOrPEBOM MM-135H
«Tarnepy», pH-metp «Oxcmepr-001-
3.04», cnekrpodoromerp B-1100
9KOBBIO, nabopaTOpHBIN
ucrounuk nuranus [IPOOKUII B5-
T1/1M, BECHl  AHAJIMTUYECKUE
Adventurer Pro AV114C

VYueGHble ayIUTOpUH UL
KypCOBOI'O MPOEKTUPOBAHUSA
(BBITIOJTHEHUsI KYPCOBBIX padoT)

KypcoBast paboTa He npenycMOTpeHa Y4eOHBIM TLIIAHOM.

Jost

CaMOCTOSTEIIBHOM

paboThl  OOyYarOIIUXCS

IIPEelyCMOTPEHBI

IIOMCIICHHA,

YKOMIUIEKTOBAHHBIE CIIEIUANTN3UPOBAHHON MeOeblo, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MOXHOCTBIO MOJKIIOUeHUs K ceTu «VHTepHeT» U obecreyeHreM JOCTyIa B 3JIEKTPOHHYIO
nH(pOpPMaLMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

HaumMmeHnoBaHue noMeleHui mis
CaMOCTOSITETTFHON paboTHI
00yJarommxcs

OcHaIIeHHOCTh TTOMEIEHUH IS
CaMOCTOSITENTFHON paOOTHI
o0yJarommxcs

[lepeueHp NULIEH3UOHHOTO
MPOrPaMMHOTO 00ECTICIeHHUS

TToMmemmenue I caMOCTOSTEIHLHON
paboTel o0yJaronuxcst (AUTaIbHBIN
3an HaygHoit OnOIMOTeKH)

Mebenb: yaebnas medenb
Kommnekr  cnenuann3upoBaHHON
MeOeIH: KOMITBIOTEPHBIE CTOJIbI
ObopynoBanue: KOMIBIOTEpHAS
TEXHUKa C TOAKIIOYCHHUEM K
HHPOPMAIIOHHO-
KOMM YHUKAllMOHHON
«/HTepHeT» W NOCTYyIIOM B
SNEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeNHHYIO cpeny
00pa3oBaTebHOW  OpraHH3aluH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
o0opynoBaHHe, O00ECIICUHBAOIIEE
JOCTYm K  CeTH  HWHTEpHeT
(mpoBogHOE COeIMHEeHNEe n
OecripoBOTHOE  COEQMHEHHE MO
texuomoruu Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office




Tlomemenne mis caMOCTOSTEILHOM
paboTsl oOyuaromuxcs (ayauTopus
431C)

Meobenb: yaeOHas MeOenb
Kommnexkt cnenuanu3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHKA C MOAKIIOUEHHEM K
nH(OpMaLMOHHO-
KOMM YHHUKAIIHOHHOMN
«uTepHeT» W JOCTYIOM B
JNEKTPOHHYI0  WH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBaTebHOW  OpraHU3aluy,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
o0opyaoBaHue, 00CCIICUUBAOIICE
JOCTYl K  CETH  HWHTEPHET
(mpoBoaHOE COEIIMHEHNE U
OecrpoBOJTHOE  COEJMHEHHE MO
texaonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office




