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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

OIIK-1 Cnocoben aHanM3UpoOBaTb M HUHTEPIPETHPOBATH PE3YIbTATHl XHUMHUYECKHX
9KCIIEPUMEHTOB, HAOIIOICHUIN U U3MEPEHHUIA.

OIIK-2 Crioco6eH mpoBOAMUTH C COOJIIOICHIEM HOPM TEXHUKH 0€301aCHOCTH XUMHUYECKHUIH
SKCHEPUMEHT, BKJIFOYAsi CHHTE3, aHAJIU3, U3yYEHHUE CTPYKTYPbI U CBOMCTB BELIECTB U MaTEPUAJIOB,
MCCJIEJOBAHHE ITPOLIECCOB C UX YYACTHUEM.

OIIK-6 CnocoOeH mpeacTaBiIsATh Pe3yJbTaThl CBOSH PabOThl B YCTHOW M NMHUCHbMEHHOM
dopmMe B COOTBETCTBHM C HOpPMamMH U TMpaBWJIAMH, NPUHATHIMH B TPO(ECcCHOHATHHOM
coo011IecTBe.

I1K-1 CriocobeH BBIOMpATh M UCTOIB30BATh TEXHUYECKUE CPEICTBA U METO/IbI UCTIBITAHUN
JUIsl PELIECHUs HCCIEAOBATENIbCKUX 3aJa4 XUMUYECKOM HaIlpaBJICHHOCTH, IOCTaBJIEHHBIX
CHeNHATUCTOM 00Jiee BBICOKOW KBaTH(PHUKALINH.

I[IK-2 Cnocobern  oka3piBaTh HMH(DOPMAIMOHHYIO  MOJJCPKKY  CIEIHAIUCTaM,
OCYILIECTBIISAIOLIMM HayYHO-UCCIIE0BATENbCKUE PAOOTHI.

Pesynbraramu oCBOEHUS AMCLUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHIIHI:

NOIIK 1.1 CucreMatu3upyeTr U aHAIM3UPYET Pe3yJIbTaThl XUMUYECKUX SKCIEPUMEHTOB,
Ha0JII0/IeHUH, U3MEPEHUH, a TAK)KE Pe3yJIbTaThl pAaCUE€TOB CBOMCTB BELIECTB U MATEPHAJIOB.

NOIIK 1.2 IlpennaraeT UHTEPHPETALUIO PE3YIbTATOB COOCTBEHHBIX IKCIEPUMEHTOB U
pacueTHO-TEOPETUYECKUX PabOT C HCIHOJB30BAHUEM TEOPETUYECKUX OCHOB TPAAUIMOHHBIX U
HOBBIX Pa3/IeJI0B XUMHH.

NOIIK 1.3 ®opmynupyeT 3akI0UEHHS ¥ BBIBOJIBI I10 PE3yJIbTaTaM aHAJIN3a JINTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX AKCIEPUMEHTAJIbHBIX M PACUETHO-TEOPETUUYECKUX PabOT XUMHUYECKOU
HaIpPaBJIEHHOCTH.

HOIIK 2.1 Paboraer ¢ XMMHUYECKMMH BEIICCTBAMU C COOJIOJICHHUEM HOPM TEXHUKH
0€30MacHOCTH.

NOIIK 2.2 ITpoBOAUT CUHTE3 BELIECTB U MATEPUAJIOB Pa3HOM PUPOJIbI C UCTIOIb30BAHUEM
UMEIOLINXCS METOTUK.

NOIIK 2.3 IIpoBOOMT cTaHOapTHBIE ONEpaluuu JUIsl ONPENEIIEHUS XHMHUYECKOIO U
(a30BOro coctaBa BEIIECTB U MaTepUaIOB HAa UX OCHOBE.

NOIIK 2.4 IIpoBOOUT HCCIEN0BAaHUS CBOMCTB BEIIECTB U MAaTEPUAJIOB C UCIIOJIBb30BAHUEM
CEepUIHOT0 HAyYHOT0 000pyA0BaHUS.

NOIIK 6.1 IlpeacraBnser pe3yiabTaThl pabOThl B BHI€ OTUYETA [0 CTaHAAPTHOM Gopme Ha
PYCCKOM $I3BIKE.

NOIIK 6.2 Ipeacraiser HHGOpMAINIO XUMUYECKOTO COJIEPKAHUS C yUeTOM TpeOOBaHUM
O6ubanorpaguueckoil KyJabTyphl.

NOIIK 6.4 I'oTOBUT mpe3eHTaluIo M0 TeMe paboThl U MPEICTaBISAET €€ HAa PYCCKOM M
AHTJIMHACKOM SI3BbIKaX.

UIIK 1.3 BoiOupaer TexHMYECKHE CpEeACTBA M METOJbl MCIBITaHUM (M3 Habopa
MMEIOIINXCS) JJI pelieHus ToCcTaBiIeHHbIX 3a1a4 HUP.

NIIK 2.1 ITpoBOoauT mepBUUYHBIA MOMCK MH(OPMAIMK 10 33AaHHOW TeMaTuke (B T.4., C
WCITOJIh30BAHUEM MMAaTCHTHBIX 0a3 TaHHBIX).

UIIK 2.2 CocraBnsieT 0030p JIMTepaTypHBIX HCTOYHUKOB I10 3aJJaHHOI Teme, oopMIIseT
OTYETHI O BBHITTOJTHEHHOW paboTe 1Mo 3a1laHHOM (opme.

2. OuleHOYHbIE MaTepPHAJIbI TEKYIero KOHTPOJISI 1 KPUTEPHU OLleHUBAHUS

DJIEMEHTHI TEKYIIEr0 KOHTPOJIS:

DNIEeMEHTHI TEKYIIETO KOHTPOJIS:

— YCTHBIM ONIPOC HAa CEMUHAPCKUX 3AHATHUAX;

— BBINIOJIHEHHUE TMCbMEHHBIX 3aJJaHU K CEMUHAPCKUM 3aHATUSAM;



— BBINOJIHEHNE MMCHbMEHHBIX TIOATOTOBOK K Ja00paTOPHEIM paboTaM;
— BBINIOJIHEHHE SKCIIEPUMEHTAIILHON J1a00paTopHOi padoThI;

— 3alIMTa OTYETA 10 JJabopaTOpHOI padoTe;

— 5 KOJIJIOKBUYMOB;

— 3 caMOCTOSITEIbHBIX PAOOTHI;
— 3 KOHTPOJIbHBIE PaOOTHI;

— 10 momynen.

2.1 Buibl OIIEHOYHBIX CPEJICTB

XUMHYECKOH
TEPMOAMHAMUKH.
Monyns 3
«XHUMHYECKOe
paBHOBECHE.

HammenoBanune
OLIEHOUHOTO Kon nnaukaropa
Ne KonTponupyemblie TeMbl/pa3iesb cpencTBa s JOCTIDKCHHA
TeKyILero KOMIICTCHIIUH
cornacHo OIIIT
KOHTPOJISI
1 [ToaroToBka K CEMHMHAPCKUM U Bomnpocsi, HMOIIK 1.3.
71a00paTOPHBIM 3aHATHUSIM YIIpaXKHEHNS, HOIIK 2.1.
3aJ1a4u B HOIIK 2.2.
IIOATOTOBKAX K HOIIK 2.3.
ceMHUHapaM u HOIIK 2.4.
nabopaTopusiM, HIIK 2.2.
komnereHTHocTHO- | POOIIK 3.1
opuentupoBannbie | POOIIK 3.2
BOIIPOCHI U
3aJ]aHUs
(nMCbMEHHBIE U
YCTHBIE OTBETHI),
TECTBI;, OTYETHI 110
1a00paTOpHBIM
paboTram, CHHTE3Y,
KypcoBoii pabote
2 Tema 1. OCHOBHEBIE ITOHATHS, 3aKOHEI 1 KJIK. «Texnuka HNOIIK 1.1.,
3aJ1a4d XUMHU 1a60paTOPHBIX HOIIK 1.2.,
padoT». HOIIK 1.3.
CP «Pab6ota co
CIIPAaBOYHOM
JUTEPATypOM».
Monayns 1
«ATOMHO-
MOJIEKYJISIPHOE
YUICHHE)
3 | Tema 2. YueHHne 0 XUMHUYECKOM IIPOLIECCE Mognyns 2 «Yuenne | UOIIK 1.1.,
0 XMMHYECKOM HOIIK 1.2.,
npouecce. OCHOBBL | Y OIIK 1.3.




HanmenoBanue

Kon nnaukaropa

OIIEHOYHOTO
Ne KonTtponmupyembie TeMbl/pa3aeis cpencrsa s HIOCTHGKCHHA
TeKyIEro KOMIICTCHITUH
cornacuo OIIIT
KOHTPOJIS
OcCHOBEBI
XHUMHYCCKON
KHHETHUKI))
4 | Tema 3. PacTBOpSBI, UX THUIIBI U CBOMCTBA CP «Omnpenenenne | UOIIK 1.1,
CoCpIKaHUA HOIIK 1.2.,
BCIICCTBA B HOIIK 1.3.
pacTBoOpe».
KP «Tumsl u
CBOICTBa
pacTBOPOB.
5 Tema 4. CtpoeHus atoMa, IepuoOANYECKUI KJIK «Ctpoenue NOIIK 1.1.,
3aKoH U cucreMa. [lepuonuyeckas cucrema aToMay HUOIIK 1.2.
KaK METOJOJIOTMYeCKasl 0CHOBA CHHTE3a
6 Tema 5. Teopuu XuMHUUECKOM CBA3H, KJIK «Teopun HOIIK 1.1.,
BaJICHTHOCTU. CTpOCHHE HEOPTaHMYECKUX XUMUYECKOH HOIIK 1.2.
MOJIEKYII CBSI3H.
7 Tema 6. XUMHST KOMIIIEKCHBIX Monyns 4 HOIIK 1.1.,
(KOOpIMHALIMOHHBIX ) COSTMHEHHI «KoMruiekcHbie HOIIK 1.2.,
COCIMHCHUS HOIIK 1.3.
8 | Tema 7. PacripocTpaHEHHOCTh XUMHYECKUX Cp HOIIK 1.1,
9JIEMCHTOB. «Homenknarypa HOIIK 1.2.
HEOPTaHUYECKHUX
COCTUHEHUI.
9 | Tema 8. Xumus Kuciaopoza, cepsl u KJIK «Xumus NOIIK 1.1,
AJIEMEHTOB IMOJICPYIIIIHI CEJICHA HEMETAILIIOBY. HOIIK 1.2.
10 | Tema 9. Xumus azora, pocdopa Monynsb 5
11 | TemalO. Xumus yrmiepona, KpeMHus, 6opa, (Bomopor,
OnaropoIHbIX Ta30B TaJOreHBI).
Mognyns 6 (O, S,
n/r Se).
Mogyns 7 (N, P o/t
As).
12 | Tema 11. O0mue cBOMCTBA METAILIOB. KP «Xumus HNOIIK 1.1.,
[llemounbIe M MEIOYHO3EMENbHBIC METAIIIBI, | AJIEMEHTOB HUOIIK 1.2.
UX COCIMHEHUS. AIIOMUHHUN, JIIEMEHTHI n1aBHEIX /T [-1V
MOJTPYIIIBI TAJUTHS. DJIEMEHTHI TTOATPYIIITHI TPYIID.
TepMaHMUsI. Mognyns 8 (s-
METaJIJIbI).
Monyns 9 (p-
MeTaJlJIbl)
13 | Tema 12. O6mas xapakrepucTuka d- KP «Xumus NOIIK 1.1,
MeTauioB. CoequHEHHS dIeMeHTOB [-IV 9JICMECHTOB HOIIK 1.2.

NOOOYHBIX TOATPYTIT NEPUOTHUECKON
CUCTEMBbI

no0ouHbIX /T [-IV
TPYIIIY.




HaumenoBanue
Kon nnaukaropa
OIICHOYHOTO
Ne KonTtponmupyembie TeMbl/pa3aeis cpencrsa s FIOCTHACHIT
- TeKVILEro KOMIIETCHIIMU
Y cornacuo OIIIT
KOHTPOJIS
14 | Tema 13. Coenunenus ainementoB V—VIII KIIK «Xumus HNOIIK 1.1.,
MOOOYHBIX TOATPYII NEPUOANIECKOM 3JIEMEHTOB NOIIK 1.2.,
CHUCTEMEL OOOYHBIX II/T V—
VIII rpymm»
Cnaya monyins 10
(d meramnbr).

2.2 ConepxaHuE OLICHOYHBIX CPENICTB

OmeHka KadecTBa IOJIrOTOBKM OOYYalOIIMXCS OCYIIECTBISIETCS. B JBYX OCHOBHBIX
HaIlpaBJICHUAX:

— OIIEHKA YPOBHS OCBOCHUS JUCLUILINH;

— OLIEHKA KOMIIETEHINH 00y4aromuxcsl.

Pe3ynbraTsl 00y4eHnst —3TO 0)KHUaeMbIe U U3MEPSEMbIE «COCTABIISIOINE)» KOMITCTESHIIHIA:

3HAHHUS, PAKTUICCKUE YMEHHUS, HABBIK, OIBIT JISATEIILHOCTH, KOTOPBIE JOJDKCH IMMOTYYUTh U YMETh
MPOJIEMOHCTPUPOBATh  OOYYAIOLIUMHCA TIOCJIE€ OCBOCHMSI TOWM WM HMHOW JUCIUIUIMHBIL.
CdopMUpOBaHHOCTh KOMIIETEHIIUM C pe3yJibTaTaMd OOYYEHHsI CBS3bIBACTCS IOCPEICTBOM
CHCTEMBI JICCKPUIITOPOB — IMOKAa3aTeNlel yCIeITHOCTH JOCTIKEHHS pe3yabTaToB oOyueHus . s
(dbopMHpOBaHUs y CTYJCHTAa KOMIIETEHIIMM HEOOXOIUMO JAOCTIKEHHE KOHKPETHBIX PE3yJIbTaTOB
00y4eHUs Mo PALY JUCHUILTUH (MIPAKTHUK).

Jlnsi OUEeHWBAaHUS PE3yJNbTAaTOB OOY4YeHHS B BHJE 3HAHUH MOTYT HCIOJIB30BATHCA,
HaIpUMep, CIEAYIOUIUE TUITBI KOHTPOJIS:

— UHJIMBUIyalIbHOE cOOECeJ0BaHUE,

— MUCbMEHHBIE OTBETHI HA BOTIPOCHI,

— TeCTHPOBAHUE.

Jlnsg oleHWBaHUs pe3yNbTaTOB OOy4YeHHs] B BHJAE€ YMEHUH U HAaBBIKOB (BIAJCHMIA)
UCTIONB3YIOTCS IPAaKTUYECKHE KOHTPOJIBHBIE 3a/IaHMs, BKIIFOYAIOIINX OJHY MJIM HECKOJIBKO 33134
(BOIIPOCOB) B BHJI€ KPATKOI (OPMYITUPOBKH JEHCTBUI (KOMITJIEKCa IEUCTBUI), KOTOPBIE CIIEAyeT
BBITIOJTHUTb, WJIM OMTUCAHKE PE3yJIbTaTa, KOTOPBIH HYKHO MOJTyYHUTh.

B Tabnuue npuBeneHa Imikana OleHUBAHUS B % OT CyMMbI 0allJIOB BCETO OIEHOYHOTO
CpeCTBa M COOTBETCTBYIOMIAS ’TOMY OIICHKA.

CxeMa olleHMBaHUsl Pe3yJbTATOB 00y4eHHs

Kpurepun KonuuectBo 6ansos,
ITokazarenu
OIICHUBAHWSI OLICHKA
OOyuarommiics He neMoHcTpupyet 3HaHue | Menee 50 % ot cymMmBbl
TEOPETHUYECKOU MOATOTOBKH, YMEHUE 0aIoB BCEro 3agaHusl.
MPUMECHSTh 3HAHUS HA TIPAKTHKE HeynoBnerBoputensHo
OOy4aromuiicss IeMOHCTPUPYET cIadyIo 64-50 % oT cyMMBI
CopMupoBaHHOCTE | TEOPETHIECKYTO TIO/ITOTOBKY, 3HAHUS U 0aIoB 3a/1aHusl.
Tpe/IMETHBIX YMEHHUS HOCST W30JUPOBAHHBINA XapakTep | YIOBIETBOPHUTEIHHO
3HaHUH, yMCHUH OO0yuaromuiicst UMeeT XOPOIIYIO
’ N YHarott POy 7765 % OT cyMMBI
HaBBbIKOB, IEUCTBUN | TEOPETUYECKYIO IIOATOTOBKY,
0aJIoB 3a/1aHusl.
JEMOHCTPHUPYET YMEHUS MPUMEHSTh X oDOLIO
3HAHUS TIPH PEIICHUN CTAHIAPTHBIX 3a]1a4 p
OO0yyaronuiicst XOpoIIo MOArOTOBIIEH 1O 10078 % ot cyMMbI
npeaMeTy, chOpMHUPOBAHBI YMEHUS 0aJIOB 3aJlaHuUs




yYCTaHaBIUBATh BHYTPU- U OTtinyHO
MEXIIPEAMETHBIE CBS3U B COACPIKAHUH,
IIPUMEHATH UMEIOIIMECS 3HAHUS IIPU
PELICHUH IIPAKTUKO-OPUEHTUPOBAHHBIX U
HECTaHJAPTHBIX 3aJa4

Buier Ne 12 KJIK Ne 1 «Texnuka nadopatopHsbix pador» (40 6)

1. Xumuueckast CTeKIIsSIHHAs TOCyAa OOIIero U CHelHalbHOrO Ha3HaueHus. MepHas
nocyna. [Ipasuna obpaienus ¢ Xumudeckoi nocyaou. (12 6.).

MaxkcumanbHas onenka — 12 6ayuioB. Y nenbHbIN Bec B 00mem 0are KIIK — 30 %.

Kpumepuu oyenusanus pesynbmamog ooyuenus

1.CreknsHHas mocyaa oOImero HaszHayeHHs — 3 0.

2. CrexysiHHAs TOCyJa CHENHMAIbHOTO Ha3Ha4deHus — 3 0.

3. MepHnas nocyia u ee Ha3HaueHue — 3 0.

4. ITpaBuia oOpamieHus ¢ XUMHYECKOM mocy 101 — 3 O.

2. JJaGopaTopHble HarpeBaTeabHbIe TPUOOPHI. TUIIBI Ta30BBIX TOPENIOK U OaHb.
Hasnauenne nmpubopos (8 0.).

MaxkcuManbpHas oreHka — 8 0amioB. Y nenbHbIl Bec B 00meM Oamie KJIK — 20 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. JlabopatopHbIe HarpeBaTelbHbIC MPUOOPHI, UX Ha3HA4YeHHUE — 3 0.

2. Tunsl ra30BbIX TOPEIOK, UX Ha3HaUeHHE — 2 0.

3. Tumnel 0aHp, X Ha3HaYeHHe — 3 O.

3. IlpaBuio paboTHI C TOPIOYMMHE U B3pbIBOOMAacHBIMH BemiecTBami. (10 6.).

MaxkcuManbsHas oreHka — 8 6amioB. Y nenbHbIl Bec B 00meM Oamie KJIK — 20 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. ITpumepsl roprounx BemecTs — 2 0.

2. IlpaBuiia paboTHI C TOPIOYMMH BEIIECTBAMH — 2 0.

3. [IpumepsI B3pbIBOONACHBIX BEIIECTB — 2 0.

4. IlpaBuiia paboThI ¢ B3pBIBOONACHBIMU BeLIECTBAMH — 2 0.

4. Yto HeoOX0IMMO MPUHUMATh BO BHUMAHHUE MPU BHIOOPE MPOMBIBHON KHUAKOCTHU IS
ocanka? B uem cyth Mmetona aexkantanuu? (3 6.).

MakcuManbpHas oreHKa — 3 0aaoB. Y aenbHbIi Bec B 00meM Oamte KJIK — 7.5 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. YcnoBus BeIOOpa MPOMBIBHOM KUAKOCTHU AJI OCaKa: TEMIEpaTypa, Halu4iue HOHOB,
HaJIM4YKe OJHOMMEHHBIX HoHOB — 0.5, 0.5, 1 0.

2. Cytb MeToga ekanTanuu — 1 0.

5. Kak mpoBodT GpuiIbTpoBaHNE arPECCUBHBIX KHUIKOCTEH; TOPSYUX PACTBOPOB BEIIECTB,
JIETKO KPUCTAIUTU3YIOIIMXCS MPH oXJaxaeHuu? (4 0.).

MaxkcuManbHas orieHka — 4 6amioB. Y nenbHbIl Bec B 00meM Oamie KJIK — 10 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. YcnoBus u matepuan GpunsTpa npu QUILTPOBAHUE arPECCUBHBIX KUIKOCTEH — 2 0.

2. [Ipubop 11t puiIbTpOBaHUS TOPSIYMX PACTBOPOB BELIECTB, JIETKO
KPUCTATU3YIOIIMXCS TIPU OXJTaKICHUH — 2 0.

6. Iy gero cirykuT razoMeTp? Y CTPOMCTBO ra3oMeTpa u IpaBmiia padoTel ¢ HUM. (3 0.).

MakcuManbsHas OreHKa — 3 0aoB. Y aenbHbI Bec B 00meM daute KJIK — 7.5 %.

1. YcrpoiicTBo razomerpa — 1 0.

2. IlpaBuina paboTsl ¢ razomeTpoM — 1 6.

3. Ha3znauenue razometpa — 1 0.

Bapuaut Ne 1 CP Ne 1 mo pabote co cnpaBo4Hoii sutepatypoii (20 0)
VYKka3aTh BEIMUUHY U Pa3MEPHOCTbD:
— pammyca atoMa, noHa: Ca, Co?";




(30 6)

— DHTANBINH, SHTpoHH oOpa3oBanus HoO (T., xk.);

— MOCJIeI0BATEeIbHBIX SHEPTUid HoHU3aIK atoma Ti;

— JIEKTPOOTPULIATEIILHOCTH aToma S;

— TemnepaTypbl kunienus, u riasaeHust NaCl;

— pactBopumMocTH B Bojie KoCroO7 mpu temmniepatype 20 °C;

— npousBeneHus pacrBopumoctu Al(OH)sz;

— KOHCTaHTBI JUCCOLMAIMHN YKCYCHON M YTOJIbHOM KUCIIOT 110 NepBOii cTynenu npu 25 °C;
— €IMHULBI U3MEPEHUS MOITHOCTH, HAPSXKEHUS;

— moutekysisipHoi macceel ZrOCl, - 8H,0;

— TeMIiepaTyphl IUIaBJICHUS NOIU/A KAJUS;

— SHEepruM Kpucraumieckoil pemetku CaFz;

— sHepruu cBs3u Ge-0;

— IVIOTHOCTB 6,956 %-HOro BoJHOTO pacTBopa cepHoil kuciaotsl npu 20 °C;

— TeMIepaTypsl KuteHus 5,5 %-Horo pacTBopa IJIaBUKOBON KUCIIOTHI;

— CTaHAAPTHOTO IEKTPOIHOTO MOTEHIHaNa Homypeakuun Ba?* + 2e” = Ba

— CTaHJAPTHOM MOJIBHON TEINIOEMKOCTH TUAPOKCUIA OEpUILINS;

— KOHCTAaHTHI HECTOHKOCTH M YCTOHUMBOCTH KoMitekcHoro noHa [COo(NHs)a]?*;
— pH ocaxnenus Fe(OH)3;

— SHTaJIBIMH THApATaruK HoHa Cu?",

MaxkcumanbHas onenka — 20 6amtoB. Y aenbHbIi Bec B 00mem 6amne CP — 5 %.
Kpumepuu oyenusanus pesynomamog odoyuenus

1. BeanuunHa; pa3MepHOCTb KOMIIOHEHTHI Kaxkaoro 3aganus — 0.5; 0.5 0.

Buier Ne 14 CP Ne 2 «PacTBOpBI, OnpejiesieHne coep:KaHus BellleCTBA B PacTBOPe»

1. PaccunraiiTe MOJIIpPHYIO KOHLIEHTPALUIO, MOJIJIBHOCTh U MOJBHYIO JOJIIO a30THON

KHCIIOTHI B pacTBope, coaepxarieM 30 % (mac.) HNOg3 (Im1oTHOCTB pacTBOpa CM. B CIIPABOYHUKE).

(8 6).

-30.

MakcuManpHas oreHKa — 8 0aIoB. Y aenbHbIi Bec B 00meM Oamie CP — 26.7 %.
Kpumepuu oyenusanus pe3yiomamog o6yuenus

1. Haxoxnaenue minotHoctd 30 %-Horo pactBopa HNO3z — 1 0.

2. Haxoxnaenune maccel M 1 1 30 %-Horo pactBopa HNO3z — 1 6.

3. Haxoxnenue maccel M1 HNOs B 1 11 30 %-noro pacrBopa HNO3 maccoit m—1 6.

4. Macca BojieI 1 a30THOU KucaoTel B 1 11 30 %-Horo pactBopa HNO3 maccoit m— 1 6.
5. Haxoxnenue uncia moiueit N HNO3B macce m1 HNOs — 1 6.

6. PacueT MOJISIpHO# KOHII., MOJISUTBHOCTH ¥ MOJIBHOM JIOJM Q30THOM KHCJIOTHI B PacCTBOPE

[\9)

. Onpenenute dpopmyity BemecTBa, coaepsxkaiiero 40 % (macc.) yraeponaa, 6.66 %

Bojopoaa u 53.34 % cepsr; pactBop 0,3 T aT0or0 Bemiectsa B 27 T 6eH3ona 3amep3aeT Ha 0.318° C
HIDKEe 4eM OeH3011 (cM. cripaBouHUK). (7 0.).

MaxkcuManbsHas oreHKa — 7 0amioB. Y aenbHbIi Bec B 00meM Oamte CP — 23.3 %.
Kpumepuu oyenusanus pezynomamog ooyuenus

1. Haiitu monbpHBIe cooTHOmIeHus atomoB C : H : S B Monekyre BemiectBa — 1 0.

2. Haitti maccy m BemectBa B 1 kr 6eH30m1a — 1 0.

3. Haiitu uucno moneit n Bemectsa B 1 kr 6enzona — 1 6.

4. B cripaBouHUKE HAaWTH KPUOCKOIIMYECKYIO KOHCTaHTy O6eH3omna — 1 6.

5. 3anucath MaTeMaTUYECKOE BBIPAKEHUE AJIs 3aKoHa Payis, N3 HEro HAMTH BhIpaKEHHE

uist M2 — MonteKyJsipHO# Macchl BenecTBa — 2 0.

6. Paccuntare M2, HATH UCTUHHYIO MOJIEKYJISIpHYIO (hopMyiy BemiectBa — 1 6.
3. Kak npurorosuts 111 0.1 MoJb/1 pacTBOpa CEpHOI KUCIOTHI, HCXOS U3

KOHIICHTPUPOBAHHON CEpHOI KUCIOTHI, coaepxkaiei 96 % (mac.) H2SO4 u umerorieii mioTHOCTh
1,84 r/cm®? (86.).



MaxkcumaiibHas oleHKa — 8 0ayuIoB. Y IenbHbIA Bec B o0mteM Oame CP — 26.7 %.

1. Haiitu maccy m H2SQO4, Heo6xonumyto aist npurorosnerus 1 0.1 monb/i pacTBopa —
20.

2. Haiiti maccy m1 96 %-ro pactBopa H2SO4, conepkamero maccy m HoSO4 — 2 6.

3. Haiitu 06bem V 96 %-ro pactBopa H2SO4 maccer M1, copepxamiero maccy m HaSO4 —
26.

4. O6wvem V 96 %-ro pactBopa H2SO4 maccsr My, copeprkamiero maccy m HoSOs, BHECTH
B MEPHYIO KOJIOY Ha 1 JI, cofepKaIliyro Boly, OXJIaIuTh, pa30aBUTh 10 METKU — 2 0.

4. PactBopumocts Fe(OH), nmpu HekoTopoit Temmeparype coctapiser 7.7 - 1076 moms/m.
PaccuuTaiite npousBeeHue pactBopuMoct ruapokcua sxenesa(ll) mpu sroit remneparype. (7
0.).

MaxkcumanbHas olleHKa — 7 0ayioB. Y ienbHeli Bec B oomem 6amie CP — 23.3 %.

Kpumepuu oyenusanus pesynomamog odoyuenus

1. YpaBHeHHE XUMHUYECKOI peakluy reTepOreHHOro paBHOBecHs pactBopenus Fe(OH):
-16.

2. Boipaxxenue nns 1P rugpokcnna — 1 6.

3. Bripaxenne [OH ] uepes paBHOBeCHYIO KOHIEHTpaumo [Fe?'] -2 6.

4. Beipaxenue I1P uepes paBHOBecHbIe KoHIeHTpanuu [Fe?*] u [OH] -2 6.

5. Pacuer IIP - 1 6.

Buser Ne 5 KP Ne 1 «PacTtBopbl, X THIIBI B cBOHCTBa» (70 0)

1. Tlonstue ocmoca, ocMoTWyeckoro napieHus. 3akoH Bant-I'odda oTHOCHTETHHO
OCMOTHYECKOTO  JaBJeHHs  pa30aBICHHBIX  PAcCTBOPOB  HENETYYUX  HEIJIEKTPOJIMTOB.
[Ipumenenue sBienus ocmoca. (10 6.).

MaxkcumanbsHas oueaka — 10 6ayuioB. Y nenbHbI Bec B 00mem Oawte KP — 14.3 %.

Kpumepuu ouenueanus pezyriomamos ooyuenusn (YKazan MaKcumaibHolil 6ain 3a
COCMABAIOWYIO YACHb 60NPOCA)

1. ITonaTHst ocMoca M1 OCMOTHUYECKOTO JaBieHus — 3 0.

2. ®opMyIHUPOBKA U MaTeMaTH4ecKasl 3anich 3akoHa Baut-I'opda otHocuTenpHO
OCMOTHYECKOTO JIaBJICHUS Pa30aBICHHBIX PACTBOPOB HEJIETYYHX HEAIEKTPOIUTOB — 4 0.

3. SIBnenue ocMoca B MpUpPOJe, MPUMEHEHHE SIBIEHUS OCMOCa B MPaKTUke — 3 0.

2. @aKkTopHl, BIUSIONINE HA PACTBOPUMOCTb Ia30B B KuAKOCTAX. 3akoH ['enpu. [lonstue o
napiuagbHOM JaBieHuu raza. (5 0.).

MakcumanbHas orieHKa — 5 6ayutoB. Y aenbHbIN Bec B 06mem 6amie KP 7.1 %.

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. BiusiHue TemrmepaTypsl Ha paCTBOPUMOCTD Ta30B B )KHJIKOCTSIX — 1 O.

2. BrniusHue naBrneHus: Ha paCTBOPUMOCTh Ta30B B JKUIKOCTSX — 1 0.

3. [NonsiTHe 0 MapIHUaILHOM JaBJICHHUH Ta3a (Ha mpuMepe Bo3ayxa) — 1 0.

4. 3axoH ['eHpH OTHOCUTENBLHO BIUSHUS JaBIECHUS HA PACTBOPHUMOCTH Ta30B B
JKHUIKOCTIX — 2 0.

3. ChopmynupyiiTe yCIoBUs pacTBOPEHHUs U BbINIaJieHNus ocaikoB. [IponsBenenue
pacteopumoctH Sh,Ss cocrasnser 3 <10 7. Beraucnute pactsopumocts comu. (10 6.).

MaxkcuMansHas orienka — 10 6amnoB. Y aenbHbIH Bec B 00meM Oamie KP — 14.3 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. [TonsTre HackieHHOTO pacTBopa — 1 6.

2. ®opMyJIMpOBKa MpaBUjia MPOU3BEICHHS pACTBOPUMOCTH — 2 6.

3. Ucnonk3oBaHue mpaBuia MPOU3BEACHUS PACTBOPUMOCTH AJIsl yCTAHOBJICHUS YCIOBUS
pPacTBOPEHUS | BBITIQJCHHS OCaJKoB — 1 0.

4. 3anmuch reTepOreHHOTO PaBHOBECHS JIIsl HACBIIIICHHOTO pacTtBopa ShaSs (T.),
BeIpakeHus st [IP — 3 6.

5. Beruncnenne pactBOpuMOCTb comu Sh2Ssz — 3 0.



4. JlaiiTe MOHATHE «KAXKYIICHCS CTENEHU JUCCOUMAIIMNY» CUIILHOTO 3JIEKTPOJIUTA.
Beruncnure 3¢ dexrrBHbIe KOHIIEHTpauu HOHOB B 0,2 Moub/1 pactBope Fe2(S04)s, ecn
CTENEeHb AUCCOIMAaNnU eKTponuTa coctaiset 0,85. (5 6.).

MaxkcuManbHas olieHka — 5 6amioB. Y nenbpHbIN Bec B oomem 6ae KP — 7.1 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. [ToHsATHE «KAXYIIEHCS CTETIEHN AUCCOIUAIINID CHIIBHOTO dJIeKTpoiuTa — 2 0.

2. YpaBHenwue aucconnaiui Ha noHbl Fe2(S04)3 B pactBope — 1 6.

3. PacueT HCTUHHBIX KOHLIEHTPAIM HOHOB conu — 1 0.

4. Pacuer 3¢ (peKTUBHBIX KOHIIEHTPAIMl HOHOB cotk — 1 ©.

5. Uemy pasen pH pactBopa, ecnu k 3,5 1 Boxsl nmpubaButh 1 ma 72 %-Horo pactBopa
a30THOM KHCJIOTHI, MMEIOIIET0 INIOTHOCTH 1,43 r/cm3? (Iuccormario a30THOM KHUCIOTHI B
MOJTYYEHHOM PacTBOpE cUMTaTh monHoi). (10 6.).

MaxkcumanbsHas onenka — 10 6ayuioB. Y nenbHbIN Bec B 00meMm Oamte KP — 14.3 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. Onpenenenne Maccol a30THOM KUCIIOTHI B 1 M1 72 %-HOro pacTBopa ¢ MIOTHOCTHIO
1,43 r/cm® (maxosxenue Maccsl 1 ma pactBopa 1 Maccsl M HNO3) — 3 6.

2. Haxoxnenue yncna moieit N HNO3 B ee macce m — 2 6.

3. Onpenenenne CyMMapHOTO 00beMa PacTBOPa, MOJIIPHOM KOHIIeHTpauu C MOJIb/J
HNO3 o u3BecTHO# BenuunHe N — 2 0.

4. Pacuer Bemmumnbl PH = — [H*] = — Chnos — 3 6.

6. Hanmumure ypaBHeHUs peakiyii, MPOTEKAIONIUX HA KaTO/Ie U aHOJIE MPH DIIEKTPOIU3E
pactBopa u pacruraBa KOH. Kakoii mpoxyKT ¥ B KakoM 00beMe BBIICTUTCS Ha aHOJIC TIPH
anektponuse BoaHoro pactBopa KOH B teuenue 10 mun mipu cuie Toka 6 ammep? (100.).

MaxkcumanbHas oreHka — 10 6ayioB. Y nenbHbIi Bec B 00mem 6amie KP — 14.3 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. YpaBHECHHS peaknii, MPOTEKAIOIIMX Ha KaTOJIE M aHOJIC TIPH AJICKTPOJIM3E pacTBOpa
KOH -2 6.

2. YpaBHEHHS peakiuii, MPOTEKAIONIMX Ha KATOJIE ¥ aHOJE MPH JICKTPOIHM3E pacIuiaBa
KOH -2 6.

3. Maremarnueckoe BeIpakeHre 3akona dapazest s anekrpoiausa — 3 0

4. Pacuet 00beMa KHUCIOPO/Ia, BBIJCIAIONIETOCS Ha aHOE MPH IEKTPOIHU3E BOAHOTO
pactBopa KOH — 3 6.

7. Kakue npoaykrtsl nosyuyatcs npu cnuanuu pactBopoB CrCls u Na:SO3? [laiite
00BSICHEHUS, 3AIUIINTE YPABHEHIE XUMUYECKON PEaKIIMK B ITOJIHOM M COKpaImieHHOM BHe. (3
0.).

MaxkcuMaibHas orieHka — 3 6ayutoB. Y nebHbIN Bec B obmem 6amie KP — 4.3 %.

Kpumepuu oyenusanus pe3ynomamog ooyuenus

1. 3amuce ypaBuenus B3aumoerictBust CrCls u NaxSOs B monekysipaoit hpopme — 1 6.

2. 3anuck ypaBHenust Baumoseiictust CrClz u Na2SO3 B nonnoii ¢popme — 1 0.

3. O6bsacHenne odpazoBanus npoaykroB Cr(OH)s u SOz B 3T0#t peakuuu — 1 6.

8. UTo Ha3bIBAaETCS HOHHBIM MTPOU3BEACHUEM BOJBI M OT KaKUX (paKTOPOB OHO 3aBUCHUT?
(26.).

MaxkcuManbsHas oreHkKa — 2 0amioB. Y aenbHbIi Bec B 00meM Oamute KP — 2.9 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. BeipaskeHue A7si KOHCTaHTHI paBHOBECHS aucconuanuu Boasl — 0.5 6.

2. Pacuer nonnoro npousBeaeHust BoAbl Kw 10 U3BECTHON KOHCTAHTE PABHOBECHS
JUCCOLIMAIIMU BOJIBI U PABHOBECHOU KOHII. BOJIBI B UMCTOM Boje — 1 0.

3. 3aBucumoctb Kw ot Temmnepatypsl — 0.5 6.

9. Haiinure MonekysipHyto Maccy Kamgopsl, eciu pactBop 0,552 r ee B 17 r adpupa
kurut Ha 0,451 °C BpImie, yem uuctsiit ddup (ams a¢upa £ = 2,16 rpax - kr/moins). (10 6.).

MaxkcuManbHas orieHka — 10 6amnos. Y aensHbIi Bec B 00meMm damute KP — 14.3 %.

Kpumepuu oyenusanus pezynomamog ooyuenus



1. Macca kamdopst m B 1 kr a¢upa — 2 0.

2. Yucno Mok kam¢opsl N B Macce M B 1 kr a¢upa — 2 0.

3. Marematuueckoe BbIpakeHHe 3aKoHa Payiisi OTHOCUTENBHO MOBBIIICHUS TEMIIEPATyPhl
KUTICHHSI PAacTBOPA IO CPAaBHEHMIO C YUCTBHIM PACTBOPHUTEIEM, BBIBOJI BRIpAXKEHUS ISt M2 —
MOJIEKYJIIpHON Macchl KaMpopsl — 4 0.

4. PacueT BenmuuuHbl M2 — MOJIEKYJISIpHOI Macchl KaM(popsl — 2 6.

10. Ionp3ysick 3HAYEHUSIMU BOCCTAHOBUTEIBHBIX 3JIEKTPOIHBIX MOTEHIHAIOB
CHCTEM,OIPEeIINTE BOZMOKHOCTh IIPOTEKAHUS peakiuii B pacTBoOpe (yKa3aTh MPOTYKTHI,
paccTaBUTh KO3(PDUIIUCHTHI):

HCI (konm.) + KoCr07 — (50.)

MaxkcumanbHas oneHka — 5 0ayuioB. Y nensHbIA Bec B o0mieMm Oamte KP — 7.1 %.

Kpumepuu oyenusanus pezynbmamog ooyuenus

1. 3anucarh NPOLYKTHI, pACCTABUTh KOOPPUIIMEHTHI B YpaBHEHUH peakuuu — 2 0.

2. [Tonb3ysich CIPaBOYHBIMU JIAHHBIMH, YKa3aTh 3HAUEHUS CTaHIAPTHBIX
BOCCTAHOBUTEJIbHBIX JIEKTPOAHBIX  IMOTEHIIMAJIOB COMPSDKEHHBIX map — 1 6.

3. Haiitu 3/IC raiibBaHUYECKOTO JIEMEHTa, COCTABIEHHOTO U3 CONMPsDKEHHBIX map — 1 6.

4. Haiitu AG snemeHnTa, cieiath BbIBOJ — pabOTaeT OH WK HET, CJENIaTh BBIBOJ O
IIPOTEKaHUU PacCMaTpPUBAEMOM peaklMK B pacTBOpE (B XMMHUYECKOM cTakaHe) — 1 O.

Buier Ne 6 KJIK Ne 2 o cTpoeHuio aroma u nepuoanyeckoii cucreme (70 0.)

1. OcCHOBHBIC TIOJIOKEHHUS COBPEMEHHOH KBAaHTOBOMEXaHMUYECKOW MOJICIH aToMa
Bozopoaa. 20 0.

MaxkcuManbHas orenka — 20 6amnoB. Y aenbHbli Bec B 00meM damte KJIK — 28.6 %.

Kpumepuu oyenusanus pesynoemamos ooyuenus

1. JIBoiicTBEHHAs MPUPOJIA AIEKTPOHA, OTTUCAHUE TIOBEACHUS JJICKTPOHA B paMKax
KBAHTOBOM Me€XaHHUKH — 6 0.

2. BepoaTHOCTHOE, CTaTHCTHYECKOE MOBEICHUE JICKTPOHA (IIPUHITUIT HEOIPEICICHHOCTH
['eitzenbepra) — 7 6.

3. [lonstue BonHOBOM dyHkIMK (ypaBHeHue lpenunrepa), kBajpaTa BOJTHOBOU
¢ynkuuu. 7 0.

2. IlpuHIMT TOCTPOEHHUS SIEKTPOHHBIX CTPYKTYP MHOTOAJIEKTPOHHBIX aTOMOB. HazoBute
AJIEMEHTHI, Y KOTOPBIX 3aMOJHEHBI 3JIEKTpOHAMU NS- U NP-cocTosiHus. 12 0.

MakcuManbsHas orieHka — 12 6amnoB. Y aenbHbIi Bec B 00meM damte KJIK —17.1 %.

Kpumepuu oyenusanus pesynomamos ooyuenus

1. Ilpruunbl oTanums 3Heprud AO MHOTO3JIEKTPOHHBIX aTOMOB OT 3Hepruu AO atoma
Boziopoaa — 4 0.

2. DHepreTuyeckas mociaea0BaTeIbHOCTs AO MHOTORJIEKTPOHHBIX aTOMOB — 3 0.

3. [IpyHUIMIIBI ¥ TPaBUIIO 3am0JIHEHUE 3J1eKTpoHaMu AO MHOTOAJIEKTPOHHBIX aTOMOB — 3

4. DneMeHThl NEPUOANYECKON CUCTEMBI C 3all0JHEHHBIM NS-cocTosiHueM — 1 0.

5. DneMeHTHI epHOMUECKON CUCTEMBI C 3alI0JIHEHHBIM NP-cocTostHUEM — 1 6.

3. ATOMHBIE U MIOHHBIE PAJNYCHI, IEPHOANIECKOE H3MEHEHNE UX BJIOJIb TIEPHOJIOB,
u3MeHeHue B rpymnnax. C yem CBA3aHO IMEpPUOANYECKOe U3MEHEHUE aTOMHBIX paanycoB? Jlaiite
nosicienus. 13 6.

MakcuManbsHas orieHka — 13 6amnoB. Y aensHbIi Bec B 00meM daute KJIK — 18.6 %.

Kpumepuu oyenusanus pezynomamog o6yyenus

1. IloHsATHE aTOMHOTO U HOHHOTO PaJHycoB — 3 0.

2. OObsicHEeHHE YMEHbBIIIEHUS BEJIMYHUHBI paJinyca BAOJIb nepuona — 3 0.

3. IlpuunHbl, 00yCIOBIMBAIOIINE TEPUOANYHOCTh B HU3MEHEHUH BETMYMHBI pajanyca — 4

4. XapakTep U3MEHCHHS BEIMYMHBI PAJNyca B TPYIIAX JIEMEHTOB — 3 0.
4. Jlns ykasanHbeix aroma u wona Ni, Br:



— 3amMcarh MOJIHYIO U COKPAIICHHYIO JIEKTPOHHBIE (JOPMYJIBL;

— YKa3aTh pacupeesiCHHEe JIEKTPOHOB M0 SHEPreTUYECKUM YPOBHSM (2, 8 U T.1.);

— 1300pa3uTh YHEPIETUYECKYIO MOCIEI0BATEIbHOCTh YPOBHEH, MOyPOBHEN U aTOMHBIX
opOuTaneil B BHI€ SHEPTeTUYECKON IUarpaMMmel;

— YKa3aTh BaJICHTHBIC JIEKTPOHBI M JUISI KaKJIOTO0 M3 HUX 3amucaTh HaOOp KBAaHTOBBIX
quCcel;

— yKazaTb NPUHAAIC)KHOCTH JIEMEHTA K TPYIIIe, MOATrPYIINe, CEMEUCTBY. 15 ©.

MaxkcumanbHas onienka —15 6amnoB. Y nensHbii Bec B 00mem 6amie KJIK — 21.4 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. ITonHbIie U cOKpaleHHbIE 3JeKTpoHHbIC (hopmyJsl At Ni, Br —2 6.

2. PacnipesiesieHre 3J€KTPOHOB I10 SHEpreTudeckuM ypoBHsam (2, 8 u T.1.) Ni, Br — 4 6.

3. DHepreTuvecKyo Mocie10BaTeIbHOCTh YPOBHEH, IOJyPOBHEN U aTOMHBIX OpOuTasiel
B BHJIC SHEPIreTHUYCCKO# quarpammsl s atoma Ni— 3 0.

4. Habop KBaHTOBBIX YHCEJ JJIs1 BAICHTHBIX AJIEKTPOHOB BI™ —4 6.

5. I[IpuHaAUIE)KHOCTD AIIEMEHTOB K TpYyIIe, OArPYyIIe, CEMEHCTBY — 2 0.

5. YKaXuTe MOJHbIC U HETIOJHbIEC SJIEKTPOHHBIC aHAJIOTH JIJIsl 3JIEMEHTOB LIECTOW TPYTIITBI
NEPUOANYECKON CUCTEMBI. 5 0.

MakcumanbHas olleHKa — 5 6ayioB. Y ienbHbIi Bec B oomem 6amte KJIK — 7.1 %.

Kpumepuu oyenusanus pe3ynomamog odoyuenus

1. IloHsATHE MTOTHBIX U HETIOJIHBIX 3JIEKTPOHHBIX aHATIOTroB — | 0.

2. Jloka3aTesnbCcTBa HATMYUS TOTHOM IEKTPOHHON aHAJIOTUU Y 3JIEMEHTOB HOATPYTIIbI
Opoma MexIay coOOH M y 3JIEMEHTOB MOATPYIIIIBI XpOMa MEKIy coboi — 1 6.

3. XuMu4eckue aHaJIOruH y JIEMEHTOB MOATPYIIIEI OpoMa MEKIy cOOO0M U y 2IeMEHTOB
HOArpyIsl Xxpoma — 1 6.

4. Dnextponnblie ananoruu cepbl(VI) U 31eMeHTOB MOATPYIIIBI XpoMa B
[IECTUBAJICHTHOM COCTOSTHUU (HEMOJIHBIE AJIEKTPOHHBIE aHayioru) — 1 0.

5. Xumnueckue ananoruu cepbi(V1) ¥ 5JIeMEHTOB MOATrpYMIIbl XpOMa B
HIECTUBAJICHTHOM COCTOSTHUU — 1 0.

6. O0bsICHUTE TTOYEMY:

— CPOJICTBO K DJICKTPOHY aTOMa XJIopa BBIIIE, YeM CpoACcTBO aToMa ¢ropa (3,82 u 3,62
3B COOTBETCTBEHHO);

— sHeprus noHuzauuu E1 atoma dpocdopa (10,49 »B) Beiie, yem E1 atoma kpemHuus (8,36
’3B). 56.

MaxkcuManbHast olieHka — 5 0amioB. Y nenbHbii Bec B o0mem 6ane KJIIK — 7.1 %.

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. O0BsicHEHHE OONBIIETO CPOJCTBO K AJIEKTPOHY aToMa XJjiopa (HaJudue BakaHTHOTO -
MOJIyPOBHSI) IO CPAaBHEHHUIO ¢ aTOMOM ¢Topa — 3 6.

2. O6psacuenue OomnpIel BennunHbl £1 atoMa (hochopa (HarmoJIoBUHY 3aM0JIHEHHBIN 3-
MOJIypOBEHbB) 1O CPABHEHUIO C aTOMOM KpeMHHS — 2 0.

Bapnant 1 KJIK «Xumuveckasi cBsi3zb» (70 0.)

1. PaccMoTpeHune KOBaJIGHTHOM CBSI3U B paMKax TEOPUH BaJIEHTHBIX cXxeM. OCHOBHBIE
MOJIOKEHUS TeOpHH, ee npuMeHeHue. (15 0)

MakcuManbsHas orneHka — 15 6amnos. Y aensHsI Bec B 0o1eM daute KJIIK — 21.4 %.

Kpumepuu oyenusanus pe3yromamog o6yyeHus

1. ITonaTre Teopuu u €€ CTPYKTyphI — 1 6.

2. OcHoBHBIE TIONOKeHUs: Teopuu BC, ycrnoBust 00pa3oBaHust KOBaJICHTHON CBSI3H — 3 0.

3. CBsi3u G-, T -, O-THII, MEXaHU3M HX 00pa3zoBaHus — 2 0.

4. XapaKkTepUCTUKH CBSI3U: DHEPTHUs, JJIMHA, KPATHOCTbD, YTOJI CBSI3H, MOJISPHOCTH — 3 0.

6. IToHsTHS HACKIIIIAEMOCTH CBSI3U U BAJIGHTHOCTH aroma — 3 0.

8. [loHsiTHe HAMPaBICHHOCTH CBS3H, MPUMEHEHUE TOHITHS IS ONPEICIICHNUS TeOMETPUU
ra3000pa3HBIX KOBAJIEHTHBIX MOJIEKY — 3 0.



2. N3obpaszure NepeKphIBAaHUE ATOMHBIX opOuTanei (c y4ETOM
TUOpUAM3AINH 1I. a.) TPH 00pa30BaHUU KOBAICHTHOW Moyiekynsl HoS (r.). Ykaxute Qopmy
Moutekyibl. (10 6.)

MaxkcumanbHas onenka — 10 6ammoB. Y aensHbli Bec B 06mmeM Oamne KJIK — 14.3 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. 300pa3uts crpykrypHyto hopmyny HoS, onpenenuts umio o-cBsizeit — 1 6.

2. Uucnno BaJleHTHBIX 3JIEKTPOHOB Y II. a. B MoJiekyie HoS — 1 6.

3. Yucno noxenenssix (I1IT) u nenonenennsix nap (HIT) -1 6.

4. Tun rubpuan3amnuu 1. a. — 1 6.

5. Iloka3ate nepekpbiBanre THOpuIHBIX AO cepbl ¢ S-OpOUTAISIMU aTOMOB BOAOPOAA — 2

. Pacmonoxxenue B npoctpanctse [T u HIT -2 6.
. Pacnionoxxenne B mpoctpanctse I1I1, hopma monekymsr — 2 6.
. Ucxons U3 mosiokeHust aToMa Xjiopa B IEPUOIUYECKON CUCTEME YKAXKHUTE:

— MAakKCHMaJbHO BO3MOXKHOE€ M PpEajbHO TMPOSIBISIEMOE 3HAYCHHE KOBAJICHTHOCTH
(mpumepsl);

— IpOsIBJIsieMble KOOPAMHALIMOHHBIE YKCTIa U CTENeHHN okucieHus. (5 0.)

MakcumanbHast olleHKa — 5 6aiioB. Y ienbHbIi Bec B obuiem 6amte KJIK — 7.1 %.

Kpumepuu oyenusanus pe3ynomamog odoyuenus

1. MakcuMasbHO BO3MOXKHOE 3HaueHHe KoBaseHTHOCTH aTtoma Cl (9, 9 BAO) — 1 0.

2. PeasibHO MposiBIIsieMOe 3HaYeHue KoBajieHTHOCTH atoma Cl, mpumepst — 2 6.

3. IIposiBnsiembie aromoM xjiopa KY u CO, npumepst — 2 0.

4. OnpenenuTte cTeneHb HOHHOCTU CBA3H U 3((DEeKTUBHBIC 3apsi/ibl HA aTOMaX B MOJIEKYJIe
HBr, eciu sxcriepuMeHTaIbHO ONPEAEIEHHbIN TUIOIbHbBIM MOMEHT MoekyJsl 0,78 D, a
MexbsaaepHoe paccTosaue 1,41 A. (560.)

MakcumanbHas olleHKa — 5 6ayioB. Y ienbHsIi Bec B oomem 6amte KJIK — 7.1 %.

Kpumepuu oyenusanus pesynomamog odoyuenus

1. Paccuntarh IUMONBHBIA MOMEHT THIIOTETUUECKOW HOHHOM MoJiekysl HBr (nnuna
JTUTIONSL PaBHA MEXbsIIEPHOMY PaCCTOSHUIO) — 3 0.

2. Paccuntarh 3¢ (heKTHBHBI 3apsi] HA aTOME KaK OTHOIIIEHUE SKCIIEPUMEHTAITLHO
OTIPEeIeIEHHOTO TUTOJIFHOTO MOMEHTA K paCCYMUTaHHOMY — 2 0.

5. N3o0pasute nuarpaMmbl YpOBHEH MOJIEKYJISIPHBIX opOuTaneit monekymsl Cy (T.),
oTpesieNuTe KpaTHOCTh cBsi3u. (15 06.)

MaxkcumanbHas omeHka — 15 6ammo. Y aensHbIi Bec B o6mem Oamne KJIK —21.4 %.

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. Haiitu yucno BanenTHbix AO nByx atoMoB C, komOouHMpyeMbix B MO, uncio MO — 4

W O\

2. N3o6paxkenue aneprerudeckoit nmocnegosareabHoctu MO Ha quarpamme — 5 6.

3. Pacnipenienenue BaJIeHTHBIX AJIEKTPOHOB JBYX aroMoB Ha MO — 3 0.

4. Pacuer kpaTHOCTHU CBSA3M — 3 0.

6. OObsicHMTE XOJA UW3MEHEHMs TeMIeparyp pas3Jio)KeHHss B psay cyiabdaros
JABYXBAJICHTHBIX MCTAJIJIOB!:

Cynbdar | BeSO4 MgSQO4 CaS0q4 SrS04
Tpasn, K 580 895 1149 1374
(1006.)

MakcuMansHas ornenka — 10 6amnos. Y aensHsI Bec B 061eM daute KJIIK — 14.3 %.

Kpumepuu oyenusanus pe3yniomamog ooyueHus

1. YpaBHeHue peakimy TEPMUYECKOTO Pa3I0KEeHH CyIb(dara men0uH03eMeTbHOTO
MeTamia — 2 0.

2. TeHeHIMS N3MEHEHNS paIuyca HOHOB B paxy Be?*—Sr?* —2 6.



3. XapakTep U3MEHEHUS TOJSPUYIOLIErO IEUCTBUSI KaTUOHOB B YKa3aHHOM Py Ha
AHUOH KPUCTAILTUYECKON pemeTky — 2 0.

4. XapakTep U3MEHEHUsl TeMIlepaTyp pa3iokeHus cyiabhatos —2 6.

5. [MoaTBepskIeHUE pacCy>KISHUI CIPAaBOYHBIME JaHHBIMU IO TEMIIEpPAaTypaM
pa3ioxeHus cyiab(haToB yKa3aHHBIX METaIIOB — 2 0.

7. ITouemy AQCI xyxe pactBopsiercs B Boje, ueM NaCl? [laiite oObsichenus. (5 0.)

MaxkcumaibHas oreHka — 5 0ayuioB. Y nenbHbIN Bec B 001eM Oamie KJIK — 7.1 %.

Kpumepuu oyenusanus peszynbmamog ooyuenus

1. CpaBHenue nossgpusyoomiei cnocoonoct nonos Ag™ u Na™ — 1 6.

1. CpaBHeHue Tuna xumuueckoit cBsizu B kpuctammmueckux AgCl u NaCl — 2 6.

2. DMIIUPUYECKOE TPABUIIO PACTBOPUMOCTH — 1 0.

3. BriBog o myumeii pactBopumoct NaC | — 1 6.

8. VKaxuTe TUIBI B3aUMOJEHUCTBUS MEXAYy YacTHULAMU: B METAJUNIMYECKOM JIUTHE; B
ra3oo0pa3HoM, JKMIKOM M TBEPJOM aMMHAKe; B pacTBOpe STHJIOBOIO CHUpPTAa B BOJE; B
KoMriekcHoM HoHe [COFg]®” coemmnenns Ks[CoFg]. KakoB TUN KpHCTamiMyeckoil pemeTku
YKa3aHHbBIX TBEP/AbIX COEINHEHUIN? (56.)

MaxkcuManbsHas oreHkKa — 5 0amioB. Y nenbHbIH Bec B 00meM Oamie KJIIK — 7.1 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. Tun KpUCTaATUYECKON PEIIETKU U THIT B3aUMOJICHCTBHUS B METAJUIMYECKOM JIuTHE — 1
0.

2. Tun KpUCTAUIMYECKOM PElIeTKH B TBEPAOM aMMHUAKe, THII B3aUMOJCHCTBUS MEKIY
YacTUIIAaMH B Ta3000pa3HOM, KUIKOM M TBEPJIOM aMMHake — 2 0.

3. Tunbl B3aUMOJAEHMCTBHUS B PacTBOPE STUIIOBOTO cupTa B Boje — 1 0.

4. Tun kpucranueckoit pemetku B Kz3[COFg], npeobiagaromuii THIT B3aUMOICHCTBUS
B KoMIuiekcHoM noHe [CoFs]* — 1 6.

Buier Ne 3 CP no HoMeHKJ1aType HeOpranu4eckux coexunenui (20 0.)

1. MaiiTe Ha3BaHMsI 10 MEK/YHAPOIHON HOMEHKIIATYPE CIEIYIOIIUM COEIUHEHUSAM:
SnOz, Fe203, H3PO4, H2SO3, Al(OH)s, Hg2(NO3)2, KAIO2, KClOs, NaHSO4, BIOCI. 5 6.

MakcumanbHas oLeHKa — 5 0aiioB. Y aenbHbli Bec B 001iem 6amie CP — 25 %.

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. HazBanwue 1o MeXIyHApOIHOW HOMEHKIAType oJHOTO coeauHenus — 0.5 0.

2. MNpvBeauTe TPaaMUMOHHbIE Ha3BaHus coeamHeHni, noHos: H3ASOs3, H2COs, HNOo,
H,S207, HeTeOs, H2Se04, K304, KC103, AsO2~, Cr.07%~. 5 6.

MaxkcuMannHas oreHKa — 5 0amioB. Y aenbHbIH Bec B 00meM Oamie CP — 25 %.

Kpumepuu oyenusanus pesynomamos ooyuenus

1. TpagMuuoHHoe Ha3BaHMe OHOTO coeauHeHus, noHa — 0.5 0.

3. TlpuBemuTe crienuanbHBIE Ha3BaHMUS HOHOB, Bemects: H3O", N2Hs*, NO*, UO2?", N3,
0,7, 137, CO, AsHs, N2H4. 5 6.

MakcumanbHas olieHKa — 5 0ayioB. Y aenbHbli Bec B 001iem 6amte CP — 25 %.

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. CnenmanbHOE Ha3BaHHUE OAHOro MOHAa, BemecTBa — 0.5 0.

4. Hazosure no cuctreme MIOITAK koopaunanuonnsie coequnenus: Ka[Fe(CN)s],
Naz[AlI(OH)e], [Co(NH3)6]Cls, [Pt(NH3)2Cl2], K2[Hgls]. 5 6.

MaxkcuManbsHas oreHKa — 5 0amioB. Y aenbHbIH Bec B 00meM Oamie CP — 25 %.

Kpumepuu oyenusanus pesynomamos ooyuenus

1. Hazpanwme no cucreme MFOITAK ogHOTO KOOpAMHAIIMOHHOTO cOeAMHEHUs — 1 6.

buser Ne 1 k KJIK no xumuu Hemerasiion (70 0.)

1. ITony4yeHune n cpaBHUTEIbHAS XapaKTEPUCTHKA BOAOPOIHBIX coeaquHennid H30
AIIEMEHTOB TJIaBHOW MOATPYIIIBI MATOW TPYIIIBI IEPUOANYECKON CHCTeMEI. 15 0.

MaxkcuMansHas olleHKa — 15 6amnoB. Y nensHblH Bec B 00meM Oamre KJIK — 21.4 %.



Kpumepuu oyenusanus pe3yiomamog o0yueHus

1. IMonyyenue B madopatopun NH3z, PH3, AsH3, SbH3 — 3 6.

2. CpaBHenue ¢usndeckux cBoictB B psaay NHz—SbH3 — 3 6.

3. CpaBHEHHUE KHCIOTHO-OCHOBHBIX CBOMCTB B psiay NH3—SbH3 — 3 6.

4. CpaBHEHHE OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOUCTB B psiiy NH3—ShH3z — 3 6.

5. CpaBHeHUE CIIOCOOHOCTH BBICTYIIATh B KAYECTBE JIUTAHIOB B KOMILIEKCAX METAJIIOB,

npumepsl — 3 0.

20.

2. PomanncToBOIOpOIHAS KHCIIOTA, TIONMy4deHue, cod. 10 6.

MaxkcumanbsHas onenka — 10 6ayuioB. Y nenbHbIN Bec B 00mieM Oamre KJIK — 14.3 %.
Kpumepuu oyenusanus pesynbmamog ooyuenus

1. CtpykTypHas hopmyJia poJlaHUCTOBOAOPOTHOM KHCIOTHI — 3 0.

2. IlonydeHnue U CBOMCTBA POJAAHUCTOrO BOJIOPOJIA; POJIAHUCTOBOAOPOIHON KUCIOTHI — 2;

3. Ilony4enue u cBoOicTBA poIaHUIOB — 3 0.

3. Okcup 6opa, moxyuenue, cBoiictea. 10 6.

MaxkcumanbHas onenka — 10 6amtoB. Y aenbHbli Bec B 06mmeM oamne KJIK — 14.3 %.
Kpumepuu oyenusanus pesynomamog ooyuenus

1. [lonnyuenue okcuna 6opa —2 6.

2. Ctpoenue okcuia bopa u ero pusudeckue cBorcraa — 3 0.

3. Xumu4deckue cBoicTBa okcuaa 6opa — 3 0.

4. Ilpumenenne okcuaa 6opa—2 0.

4. Kak MOYHO MOJIy4UTh B IPOMBIIIJIEHHOCTH KPEMHUN B CBOOOJHOM COCTOSTHUU?

Hanumure ypaBHeHUS peakuuid. 5 6.

MakcumanbHas oleHKa — 5 6ayioB. Y ienbHbIi Bec B oomem 6amte KJIK — 7.1 %.
Kpumepuu oyenusanus pezyromamog o6yyenus

1. YpaBHeHHEe peakuy NOIYYEHHUs] KPEMHHUS B IPOMBIIIIIEHHOCTH — 2 0.

2. OU3UKO-XMMUYECKas OCHOBA PEAKIIMU MOJYyYCHHUs KPEMHHUS U3 €ro OKCuaa (IpUBECTU

CIpaBOYHbIE JaHHbIE) — 3 O.

36.

5. Hanumure npoAyKThl peakluu, pacCcTaBbTe KOIPPUIINESHTHI:

H20, + K2Cr,07 + HCI — CrCls + ...

N2H4 + CuCl2 + NaOH — Cu20 +.....5 6.

MaxcumanbHas olleHKa — 5 0aiioB. Y nensHbIH Bec B 00meM damie KJIK — 7.1 %.
Kpumepuu oyenusanus pe3ynomamog ooyuenus

1. 3anuch NPOIYKTOB peakliy; paccTaHOBKAa KO3 PUIMEHTOB B epBoi peakuuun — 1, 1

2. 3anuch NPOIYyKTOB peaKkllUy; pacCTaHOBKA KOA((UILIMEHTOB BO BTOpOil peakuuu — 1,

6. dTOpUCTHIE COSAMHCHMS KCEHOHA, TIoy4ueHue, cBoiicTBa. 10 0.

MaxkcuMansHas orienka — 10 6amnos. Y aensHbIi Bec B 00meM damte KJIK — 14.3 %.
Kpumepuu oyenusanus pesynomamog ooyuenus

1. YpaBHeHMs peakuuii NOTy4eHus, XMMUUEecKas cBsi3b B Mosiekysax XeFz, XeFs, XeFs —

1,1,160.

2. Ctpoenue Monekya u puznyeckue cBoiictBa XeF2, XeFs, XeFs — 1,1, 1 6.

3. Xumuueckue cBorictBa XeFy, XeFs, XeFs—1, 1, 2 0.

7. Oxcunpl cepsbl, noiay4yeHus, coictna. 10 0.

MakcuMansHas ornenka — 10 6amnos. Y aensHsI Bec B 061eM daute KJIIK — 14.3 %.
Kpumepuu oyenusanus pe3ynbmamog 06yuenus

1.YpaBHeHMe peakiuy Noay4YeHusl cepHoro anruapuaa — 1 6.

2. Ctpoenue monekynsl SOz (1.) — 2 6.

3. ®usnueckue u xumuieckue cpoictea SOz — 2 6.

4. YpaBHEHHE peaKklUU MOITy4YeHHUsI CEpHUCTOro aHruapuaa — 1 6.

5. Ctpoenne mosekyis SO (1.) — 2 0.



6. ®usnyeckue u xumuueckue cBoiicrea SOz — 2 6.

8. 3anmuImmnTe ypaBHEHHS PEAKIUi MOTYUYSHHS TaJIOT€HOBOIOPOIOB B IPOMBIIIIEHHOCTH
u 1abopaTtopuu. Kak nomyyaroT COJSHYIO KHCIOTY B IPOMBIIIIEHHOCTH? 56.

MaxkcuMmanbHas orieHka — 5 6amioB. Y nenpHbIN Bec B oomem 6amne KJIIK — 7.1 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. VpaBHeHuUs peakiuii MoTydeH s TaJIOT€HOBOIOPOIOB B MPOMBITIIIEHHOCTH — 2 ©.

2. YpaBHEHHsI peaKIuil OJy4YeHHsI TaJJoreHOBOAOPOIOB B JabopaTopuu — 2 0.

3. Ilony4eHnue CONSHOW KUCIOTHI B IPOMBIIUIEHHOCTH — 1 0.

Bapuant 4 KP Ne 2 no xumum 3;1eMeHTOB riIaBHbIX noarpynn -1V rpynn

nepuoan4yeckoii cucremnl (60 0.)

1. OOmias xapakTepUCTHKA AJIEMEHTOB i1aBHOM noAarpymnmnsl |l rpynmer nepuoanyeckoit
CUCTEMBL. 15 6.

MaxkcumanbHas onieHka — 15 6amioB. Y aenbHbIi Bec B o6mmeM 6amie KP — 25 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. 3anuchk COCTOSTHUS BAJICHTHBIX JJIEKTPOHOB aTOMOB, 0011as Gopmyna — 1 6.

2. XapakTep U3MEHEHUs BEIMUMH: Panyca; MepBOi U CyMMAapHOW SHEPTUU HOHU3ALINU;
AJIEKTPOOTPHUIIATESILHOCTH; CTETICHH OKUCJICHHS aTOMOB B TJIABHOU moarpyme — 2; 2; 2; 2 0.

3. BoiBoz1 00 M3MEHEHUN XUMUYECKUX CBOWCTB COCTMHEHUI 3JIEMEHTOB TJIaBHOM
MOJATPYIIIBL: KHCIIOTHO-OCHOBHBIX; OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX;
KOMIUIEKCO00pa3yIoumx ¢ npuMepamu — 2; 2; 2 6.

2. Okcun, TUAPOKCU, COTH OEpUILIHSL. 10 6.

MaxkcumanbsHas oneaka — 10 6ayuioB. Y nenbHbIi Bec B 001eM 0auie KP — 16.7 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. ITonyuenue, cBoiicTBa okcuaa oepuiius — 2 0.

2. Ilonyuenue, cBOMCTBA THAPOKCH A OeprLus, ero aMmpoTepHOCTh — 3 0.

3. Conu Gepusuist KAaTHOHHOTO ¥ aHMOHHOTO THUIIA C TIPUMEpaMHu, UX CBOiCTBa — 4 0.

3. Hanumure peakunuu pactBopeHus cynbpuaa onosa(lV) B cynspuae ammonus,
COJISHOM KHMCJIOTE U THApoKcuae HaTpus. 10 6.

MaxkcumanbHas onienka — 10 6amioB. Y aenbHbIi Bec B o6mem 6amne KP — 16.7 %.

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. CpaBHenue cBoiicTB cynbhuna onosa(lV) ¢ quokcuaom oosa, BbIBOI — 3 0.

2. YpaBHEeHHE peakluu pacTBopeHus cyiabdunaa onoBa(lV) B cynspuae ammonus — 3 6.

3. YpaBHeHue peakiuu pacTBopeHus cyabduaa oiosa(lV) B constHoM Kuciaore — 2 6.

4. YpaBHeHHE peaklUu pacTBopeHus cyiabduaa oiosa(lV) B ruapokcuae Hatpus — 2 6.

4. Kakoii cocTaB UMEIOT: cOJla KayCTHYeCKasi, Co/ia KpUCTATHNIecKasi, Co/1a
JBYYTJIEKHCIIAs, COJla KalbIIMHUPOBAHHAS, COJIa TUTheBasl.? 56.

MaxkcumanbHast OlleHKa — 5 0aiioB. Y ienbHbIH Bec B 00mem 6ate KP — 8.3 %.

Kpumepuu oyenusanus pe3ynomamog ooyuenus

CocraB ykazannbix Bemects: 1, 1, 1,1, 1 0.

5. IlonyuyeHue amoOMUHUS B TPOMBIIIIeHHOCTH. 10 6.

MaxkcumanbHas ornienka — 10 6amtoB. Y aenpHbIi Bec B o6meMm 6amie KP — 16.7 %.

Kpumepuu oyenusanus pe3ynomamog ooyuenus

1. Beibop coeiHEHHS aTFOMHHUS IS TOJTYYEHUS U3 Hero MeTayuindeckoro Al:
MPUPOJIHBIE COSTUHEHUS ATFOMUHHUS, UX TeMIIepaTyphl Tu1aBieHus — 3 0.

2. O6ocHOBaHME BHIOOpA IBTEKTHKHU W3 OoKkcHuTa U (hirooputa — 3 0.

3. [Iporeccel, mpoTEKaIOIUE Ha aHO/IE U KaTo e (MX MaTepua) MpH ICKTPOIH3E
ABTEKTHKHU — 4 0.

6. 3anuInmnTe ypaBHEHUS PeakIuil, paccTaBbTe KOA(D(PHUIIMESHTHI:

AICI3 + (NH4)2S +H20 —

Na>Sn(OH)4 + NaOH + BiClz —

KO2 + CO; —



TICI3 + H2S — 10 6.

MaxkcuMmansHas orieaka — 10 6amnos. Y aensHbIil Bec B 001eM daute KP — 16.7 %.
Kpumepuu oyenusanus pesynomamog ooyuenus

1. 3anuck NpoayKTOB B ypaBHEHUsX peakuuit: 1,2, 1, 1 6.

2. PaccranoBka ko3(ppuiineHToB B ypaBHEHUsX peakiuii: 1,2, 1, 1 0.

Bapuant 2 KP Ne 3 mo xumMum 3;1eMeHTOB M0004YHBIX noArpynn -1V rpynn
nepuoanyeckoi cucremsol (60 0.)

1. O6mmas xapakTepuCcTHKa JIEMEHTOB MOATPYyIIbl Meau. [IpupoaHbie coequHeHNs 1
NOJIyYeHHE METaJIOB, UX CBOMCTBA. 15 6.

MaxkcumaibHas oneHka — 15 6ayutoB. Y nenbHbIi Bec B 001eM 0ayuie KP — 25 %.

Kpumepuu oyenusanus pesynomamos oo6yuenus

1. 3anuch cOCTOSIHUSA BaJICHTHBIX JIEKTPOHOB aTOMOB, 00m1as ¢popmyna — 1 0.

2.XapakTep U3MEHEHHUs BEJIMYMH: pajnyca; MepBOil U CyMMapHO 3HEPrUyd MOHHU3AINH,
AJNEKTPOOTPHUIATEIILHOCTH; CTETIEHH OKUCIICHUsI aTOMOB B noArpynne meau — 1; 1; 1; 1 0.

3. BeiBon 00 W3MEHEHHWM XUMHYECKHX CBONCTB COCIMHEHUN JJIEMEHTOB MOOOYHOMN
MOATPYIIIBL: KUCIIOTHO-OCHOBHBIX; OKUCIHTEILHO-BOCCTAHOBUTEIHHBIX; KOMILIEKCOOOPa3yIOIIHX
¢ nmpumepamu — 1; 1; 1 6.

4. [IpupoaHble COCAMHEHHS SJIEMEHTOB MOArPYMIbl Meau — 2 6.

5. [Tonyuenue metamumnueckux Cu, Ag, AU B IpOMBIIUIEHHOCTH — 2 0.

6. CoiicTBa metaumueckux Cu, Ag, Au—3 6.

2. Coequnenus prytu(l), nomyuenue, csoiictsa. 10 6.

MaxkcuMmanbHas orienka — 10 6annoB. Y aenbHblil Bec B 001eMm damte KP — 16.7 %.

Kpumepuu oyenusanus pesynoemamos oo6yuenus

1. Cs13b B none Hg2>* — 2 6.

2. [lpunHiuns! noayyeHus coeAuHeHu pryTu(l) U3 MeTasinueckol pTyTH U
coenunenuit prytu(ll); ypaBuenus peakuwmii — 2; 2 6.

3. CroiictBa coenunenuii pTyTh(l) (KUCIOTHO-OCHOBHBIC; OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIC) — 4 0.

3. [Tomydenue, CBOWCTBA OKCUIOB U THIPOKCH/IOB 3JICMEHTOB TIOITPYIIIIBI CKAHIHS U
ceMeiicTBa TaHTaHOUIOB. 3aKOHOMEPHOCTH B U3MEHEHUH MX CBOMCTB. 12 6.

MaxkcuManbHas orieHka — 12 6ayioB. Y aenbHbIH Bec B 00mem 6amte KP — 20 %.

Kpumepuu oyenusanus pe3ynomamog ooyuenus

1. YpaBHEeHHS peakuii IOTyYeHUE OKCHJIOB, THAPOKCUIOB AJIEMEHTOB IO PYIIITHI
ckaHaus — 2 0.

2. 3aKOHOMEPHOCTH B U3MEHEHUH KUCIIOTHO-OCHOBHBIX CBOMCTB OKCHIIOB, THIPOKCHIOB
AIIEMEHTOB MOATPYIIIBI CKAaHAUS; COJIU dJIeMeHTOB — 3; 1 0.

3. YpaBHeHHUsI peakIuil OJy4eHHE OKCHIOB, THAPOKCHUJIOB AJIEMEHTOB CEMENCTBA
JAHTaHOUOB — 2 0.

4. 3aKOHOMEPHOCTH B H3MEHEHHH KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB, THIPOKCHJIOB
AIIEMEHTOB CEMENCTBA JIAHTAHOHJIOB; CONU dNieMeHTOB — 3; 1 6.

4. O0bsACHUTE pa3nuure B PU3UUECCKUX U XUMUUECKUX cBoMcTBaxX coeaunenuit TiCls u
TiCls. Kak mony4ator 3tu coequnenus? KakoBa okpacka Mx BOJHBIX KHCIIBIX PaCTBOPOB?
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MaxkcuManbsHas oreHka — 6 0amoB. Y nenbHbI Bec B 00meM Oamie KP — 10 %.

Kpumepuu oyenusanus pesynomamos ooyuenus

1. YpaBuenue peakiuu nonyuenus TiCls, arperaTHoe COCTOSIHHE TIPH H. Y.,
MPEUMYIIIECTBEHHBIN THIT CBS3HM MEXIY TUTAHOM U XJIOPOM, OKpacka THApaTHPOBAHHOTO HOHA
tutana(lll) — 2 6.

2. YpaBuenwue peaknuu nonyuenus TiCls, arperaTHoe cOCTOSIHHE TIPH H. Y.,
NPEUMYIIECTBEHHBIN THIT CBSI3U MEKIY THTAHOM U XJIOPOM, THII CBsI3H Mex 1y dacturiamu T1Cly,
OKpacka ruapatupoBanHoro nona turana(lV) —2 6.



3. AHanu3 yKa3aHHBIX BBIIIC JAHHBIX, BEIBOJ O PA3IUYUN PU3UIECKUX U XUMUIECKUX
cBoiictBax coeaunenuit TICls u TiCls —2 6.

5. K xakuM coeIMHEHHSIM [TUHKA, KaIMHsI U PTYTH OTHOCSTCS CIICAYIOIINE TPUBHATLHBIC
HA3BaHUS: CyJIeMa, KHHOBAapb, KaJIOMEJb, IIMHKOBBIE OeJIIa, IIMHKOBBIA KyIOpoC, TpeMydast
pPTYyTh,? 6 0.

MaxkcuManbHas olieHka — 6 6aymioB. Y nenpHbIN Bec B obmiem 6amie KP — 10 %.

Kpumepuu oyenusanus pe3yiomamog o0yuenus

1. 3anuck xumMuyeckoro cocraBa ojgnoro coeaunenus — 0.5 6. (Cym.3 0.).

2. TpuBnanbHOe Ha3BaHue ojHOTO coenuuenus — 0.5 6. (Cym.3 6.).

6. Berunciaure, CKOJIBKO TUTAHA MOYKHO MOJYYUTh U3 18 T mMpupoaHOro MUHEpasa pyTHia
B IIPOIIECCE MArHUMTEPMUIECKOTO BOCCTAHOBIJICHUS XJIOPH/IA TUTAHA, €CITH HCXOHOE ChIPhE
conepxut 90 % TiO2. 3anumiMre ypaBHEHHUS MOCIICA0BATEILHO TPOTCKAIOIINX PEAKIIHIA
noaydyenus TiCls, ero BoccraHOBICHHS. 6 0.

MaxkcuManbHas olieHka — 6 6aymuioB. Y nenbHbIN Bec B obmiem 6amie KP — 10 %.

Kpumepuu oyenusanus pe3yiomamog o0yuenus

1. 3anuch ypaBHEHHI XUMHYECKHUX PEAKIIHS MMOYICHUS TETPAXJIOPH/Ia TUTaHA
XJIOPUPOBAHUEM PYTHIIA; MOJYUYCHHUsS TUTaHa BocctaHoBieHreM TiCls marauem — 1, 1 0.

2. Pacuer coneprxkanus (T) yuctoro T102 B 18 T mpupoanoro munepana — 2 0.

3. Pacuer kosnmyecTBa (T) MOJIY4YEHHOTO METAJUIMYECKOTO TUTAHA, UCXO/IS U3
CTEXUOMETPUICCKUX COOTHOIIICHUH KOMIIOHEHTOB B peakiusx — 2 0.

7. Hanummre npoayKThl peakiuii, nogoepure ko3GduuneHTs:

HgS + HNO3 (kon1.) — ....

Zn + HNOs3 (pa36as.) — NH4" ...

ScClz + Na2C204 (u1360.) — ...

ZrOClz + NH4sOH — ...

Au+ HCI + HNO3 — ... 560.

MaxkcuManpHas oIeHKa — 5 0aiaoB. Y aenbHbIi Bec B 00meM Oamie KP — 8.3 %.
Kpumepuu oyenusanus pe3yiomamog o6yyeHus

1. 3anuck mpoaykToB peakiuit 1-5 mo 0.5 6. — 2.5 6.

2. [Mon6op kodpduureHToB B ypaBuenusix 1-5mo 0.56.—2.506.

Buser Ne 3 k KJIK mo xumumn d-3sieMmenToB (mod6ounbie nmoarpynnsi V-VIII rpymnmn, 70
0)

1. Obmias xapakTepucTUKa AJIEMEHTOB MOATPYIIbI Maprafia. [IpupoaHsie coequHeHus
AIIEMEHTOB, MMOJIyYeHHE U CBolicTBa MeTaioB. 20 6.

MakcumanbHas oreHka — 20 6amnoB. Y aenbHbIl Bec B 00memM Oamne KJIK — 28.6 %.

Kpumepuu oyenusanus pe3ynomamog ooyuenus

1.3anmuch cOCTOSTHUS BaJIGHTHBIX 2JIEKTPOHOB aTOMOB 3JIEMEHTOB MOATPYIINBI MAapTaHIIa,
obmas ¢popmyna — 1 0.

2. XapakTep U3MEHEHHUs BEJIMYMH: pajinyca; IepBOil U CyMMapHOI 3HEpPTUU HOHU3AIINH;
AIIEKTPOOTPHUIIATETILHOCTH; CTETIEHH OKMCIIEHHUS aTOMOB B moArpymnmne mapranma — 1; 1; 1; 1 6.

3. BeiBoj 00 H3MEHEHHH XMMHUYECKUX CBOMCTB COCIUHEHUN 2JIEMEHTOB B ITOOOYHOM
MOJATPYIIE: KHCIOTHO-OCHOBHBIX; OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX; KOMILJIEKCOOOPA3yIOIMINX
¢ mpumepamu — 3; 3; 306.

4. [IpupoaHble COEAMHEHUS PIIEMEHTOB OATPYITBI Mapranma — 2 0.

5. [Nonyuyenue metammueckux Mn, Tc, Re B mpomsbIniuieHHOCTH — 2 0.

6. CsoiictBa meramnueckux Mn, Tc, Re —2 0.

2. YKaXUTe NOJIHbIE U HEMOJIHBIE AJIEKTPOHHBIE AHAJIOTH B MSITOW IPyNIe MEPUOINYECKON
cucteMbl. Kakue B CBSA3U C 3TUM UMEIOTCS XUMUYCCKHUE aHAJIOTUU B COSIMHEHHAX 3JIeMeHTOB? 10
0.

MaxkcuMansHas orienka — 10 6amnos. Y aensHbIi Bec B 00meM daute KJIK — 14.3 %.

Kpumepuu oyenusanus pesynomamos ooyuenus



1. IToHATHE MOTHBIX U HEMOJHBIX YJIEKTPOHHBIX aHAIOTOB — 2 0.

2. Jloka3aTesbCcTBa HAIMUMS IIOJHOW IEKTPOHHON aHAJIOTUH Y 3JIEMEHTOB IOATPYIIIIbI
MBIIIBSKA MEXKAY COOOM U y 3JIEMEHTOB MOATPYIIBI BaHAAMS MEXKAY co00it — 2 6.

3. XuMU4ecKre aHaJIOTHH Y JIEMEHTOB IMOATPYIIII MBIIIbSIKA MEXKITY CO00H U y
3JIEMEHTOB MOATrPYMIbl BaHAAUsg — 2 0.

4. DnexktpoHHbIe aHanoruu y ¢pocdopa(V) 1 31eMEHTOB MOATPYIIILI BAaHATUS B
MSATUBAJICHTHOM COCTOSIHMM (HEIOJHBIE AJIEKTPOHHbIE aHaoru) — 2 6.

5. Xumuyeckue ananoruu 'y pocdopa(V) u 31eMEHTOB MOATPYTITBI BAHAAHS B
MSATUBAJICHTHOM COCTOSIHUM — 2 6.

3. [IpuBenute npumMepsl U30- u rereponosnucoequHenuit xpoma(VI), nanumure
YpaBHEHUS PEAKIMK UX MoydeHus. S5 0.

MakcumanbHas olleHKa — 5 6ayioB. Y ienbHeli Bec B oomiem 6amte KJIK — 7.1 %.

Kpumepuu oyenusanus pesynomamog odoyuenus

1. IloHATHS W30- U TeTEPONONUCOeTUHEHNH — | 0.

2. YpaBHCHHS peakluii monydenus usomnoaucoeaunenuii xpoma(VI) —2 6.

3. VpaBHeHHs peakiuil onydeHus rerepononucoeaunnenuit xpoma(VI) — 2 6.

4. B KaKuX cpeliax CyIIECTBYIOT KATHOHbBI, OKCOKATUOHBI U OKCOAHHOHBI BaHausi(V)?
[TpuBenuTe ux cocTaBbl. 5 0.

MakcuManpHas oreHKa — 5 0aioB. Y aenbHbIi Bec B 00meM Oamte KJIK — 7.1 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. O0bscHeHrEe HEBO3MOKHOCTHU CYIIECTBOBAHMS KaTHOHOB BaHaausi(V) B BOTHOM
pactBope — 1 0.

2. Cpena, popma (cocTaB) CyliecTBOBaHHs OKCoKkaTHOHOB BaHaaus(V) — 2 6.

3. Cpena, hopma (coctaB) cyiiecTBOBaHHs OKcoaHHOHOB BaHaaus(V) — 2 0.

5. Hanumure ypaBHEHUS peakiuii ClIeIyIONX IPEeBpaIleHUN:

MnO2 — Mn — MnCl; - MnOz2 — KaMnOs — KMnQOa. 5 6.

MakcuManbpHas oreHKa — 5 0aaoB. Y aenbHbli Bec B 00meM damte KJIK — 7.1 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. YpaBHEHHE XUMUYECKOM peaklMy MTpeBpalleHus BellecTBa B nociuenyromee — 1, 1, 1,
1, 16.

6. [IpuBenuTe mpuMepsl KOMIUIEKCHBIX coeanHenuii kobansTa(ll) u kobGansra(lll). Kak
MO>HO MOTy4uTh TekcaMMuakooansTu(l1l) xmopua? 5 6.

MakcuManbpHas oreHKa — 5 0aaoB. Y aenbHbIi Bec B 00meM Oamte KJIK — 7.1 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. ITpumepbl KOMIUIEKCHBIX coeuHeHni koOanbTa(ll) ¢ KOMIIeKCHBIMU KaTHOHAMHU U
aHnoHamu — 1 6.

2. Ilpumepsl KoMIUIEKCHBIX coequHeHni koOanbTa(lll) ¢ KoMIuIeKCHBIMU KaTHOHAMH U
aHuoHamu — 2 0.

3. YpaBHeHue peakiuu nonydenus rekcammuuakooanstu(ll) xmopuna — 2 0.

7. Hanumure ypaBHEHUs peakiUil psija npeBpalieHui:

Fes0s — Fe — FeCl3 — Fe(OH)s — Fex(S04)3.  506.

MaxkcuMmanbHast olieHka — 5 0amioB. Y nenbHbil Bec B o0mem 6ane KJIIK — 7.1 %.

Kpumepuu oyenusanus pe3ynomamog ooyuenus

1. YpaBHEeHHE XMMUYECKOW peakMK MpEeBpalleHUs BEIeCTBa B mocieaywomee — 2, 1, 1,
16.

8. Kommuiekcnas conb umeet coctaB PtCls - 4NHs. Hutpat cepebpa ocaxaaer MoJIoBHHY
XJIOpa U3 pacTBOpa KomIuiekca. 3anummute Gpopmyrny komruiekca u ykaxute KU miaTuHbl B HEM.
56.

MakcuManbsHas OreHKa — 5 0aIoB. Y aenbHbI Bec B 00meM daute KJIK — 7.1 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. 3anuch Gopmysbl KOOPAMHAIIMOHHOTO CoeTMHEHusT — 3 0.

2. Benmmunaa KY nnaTuHel, yucio BHeNIHeC(EepHBIX HOHOB Xyiopa — 2 0.



3. Hammumure nmpoayKThl peakiuu, noaoepute ko3P OUIUEeHTHI:

VS04 + H2SO4 + KMNnOs —.......

Ta+HNOs +HF — ...

CrClo+HCI + O —...

Os + NaNOs + NaOH — Na20sOs....

FeC204 + H,SO4 + KMNO4 —..... 100.

MaxkcumansHas oneaka — 10 6ayuioB. Y nenbHbIN Bec B 00mnieM Oamre KJIK — 14.3 %.
Kpumepuu oyenusanus pe3yiomamog o0yyeHus

1. 3anuck nmpoaykToB peakuuii 1-5mo 1 6. — 5 6.

2. [Tox6op koxduurenToB B ypaBuenusix 1-5Smo 1 6.—5 0.

3. OneHoYHbIe MAaTepHAJIbl HTOTOBOI0 KOHTPOJISI (MPOMEKYTOUYHOI aTTecTAlluu) M
KPHUTEPUH OLlEHMBAHUS

3.1 Ilopsnok npoBeieHUs: IPOMEKYTOUHOM aTTecTaluu

[IpomexxyTOuHBI KOHTPOJIb 3HAHUU — 3aueT (2), ’x3ameH (2). B kypce ucmnosb3yercs
Oa/IbHO-PEUTHHIOBAsI CUCTEMA OLIEHKM 3HaHUM. IToroBas olleHKa 3a CEMECTP CKJIAbIBAETCS U3
CyMMBbI 0aJUIOB, IOJyUYEHHBIX Ha 2K3aMeHe, U OaioB, HAOPAHHBIX B CEMECTpE MO pe3ysbTaraM
TeKyI1ero KoHTposisd. /s nonycka k 3k3ameHy HeoO0xoauMo HabpaTe He MeHee 50 % 6amioB oT
TEKYIIEro KOHTPOIs, KOTOpBIA cocraBiser 755 0., 950 6. B l-oM u 2-om cemecTpax
cooTBeTcTBEHHO. CyMMapHbIi peUTUHT Kypca (¢ 3x3ameHoMm) — 1040 0. (1-b1it cemectp), 1230 O.
— 2-0i1 cemecTp. B mepBoM cemecTpe IK3aMeH cAaeTcs yCTHO, BO BTOPOM — MMHUCbMEHHO.

DK3aMEeHaIMOHHBIM OWJIET MepBOro ceMecTpa COCTOUT M3 JBYX dactel. IlepBast yacTth
COJICPKUT 2 TEOPETUUECKHX BOIIPOCA, BTOPasi 4aCTh COCTOUT U3 7 BONPOcoB, mposepsromux OINK-
1. IIpogomKUTENHHOCTE TIOJTOTOBKU OTBETA 10 OmietaM 2 9aca, orBeT 30 MUHYT.

DK3aMEHAI[MOHHBIM OUJIET BTOPOrO CeMecTpa COCTOUT U3 8 BOMPOCOB, MPOBEPSIIOIIMX
OIIK-1. [Ipo1omKUTENbHOCTH MOATOTOBKHY OTBETA 110 OuiieTaM 3 yaca.

3.2 Ilpumepsl 3K3aMEHAMOHHBIX OUJIETOB

1-p1it cemectp, 250 0. Kpurepun oneHnBaHUs yKa3aHbl B IpUMepax 3K3aMEHAIlMOHHBIX
OumieToB. MakcuManbHbIN Oalljl BBICTABIIAETCS 3a IOJIHBII OTBET Ha BCE BOIPOCHI, €CIU OTBET
HETOJIHBIN 0all CHIDKAeTCsl, TP HEBEPHOM OTBETE MJIM €r0 OTCYTCTBHH Oajll HE BBICTABIISAETCS.

DK3aMeHaIMoHHbIHN Omier Ne 10

1. PaccmoTpeHne KOBaJIEHTHOHM CBsi3u B Teopuu BajeHTHbIX cxeM (BC). VYcioBus u
MEXaHU3MbI 00pa30BaHUS CBS3H, CBSI3H G-, TT-, O-TUIA. XapaKTEPUCTUKH U CBONCTBA KOBAJICHTHOU
CBSI3U (HACHIIIAEMOCTh U HAIPaBJICHHOCTH). (60 6.).

MaxkcuMansHas orenka — 60 6amios.

Kpumepuu oyenusanusn

1. [TonsiTHe TeOpuU U €€ CTPYKTYphI — 3 0.

2. OcHoBHbIE NONI0keHUs Teopuu BC, ycnoBust o6pa3oBanus KoBajeHTHOM cBsizu — 10 O.

3. CBs3u 6-, T -, O-THII, MEXaHU3M UX oOpazoBanus — 10 0.

4. XapaKTepUCTUKHU CBS3U: YHEPTUS, JUTMHA, KPATHOCTh, YTOJI CBSI3H, TIOJISIPHOCTH — 7 0.

5. Pa3amepHOCTh XapaKTepUCTHK CBS3H — 3 0.

6. ITouaTust HaCKIIIIAEMOCTH CBSI3M U BaJIEHTHOCTH atoma — 10 0.

7. CHHOHUMBI IOHATHUS BAJIGHTHOCTHU: KOBAJIECHTHOCTH, dNIeKTpoBasieHTHOCTh, CO, KU — 76.

8. [loHsTHE HAMPABICHHOCTH CBS3M HA MPUMEpaxX MOJIEKYJ, OOpa30BaHHBIX dJIEMEHTaAMHU
2, 3-ro nepuoaos — 10 ©.

1. JlaBneHue mapa OMHAPHBIX pa30aBICHHBIX PACTBOPOB HEAIIEKTPOIUTOB, 3aKOHEI
Payns. JlaBneHue mapa pacTBOPOB JIICKTPOJHMTOB. SIBJICHWS pACIIbIBAHUS M BBIBETPUBAHHUS
KpHUCTaIorupaToB coselt. (60 0).

MaxkcuManbHas oueHka — 60 6amos.



Kpumepuu oyenusanus

1. YcroBusi mpuMeHUMOCTH 3aKkoHa Payisi OTHOCHTENBHO MOHIKEHHUS YIPYTOCTH IMapa
pacTBOPUTENIS HAJ PACTBOPOM HEINEKTPOJIUTA IO CPABHEHHIO C YUCTHIM pacTBOpHUTENEM — 8 0.

2. [MonsTue uneanbHOro pacTeopa — 6 0.

3. @opmynupoBKka M MaTeMaTH4ecKas 3amuch 3akoHa Payns nias  pacTBOpoB
HEDJIEKTPOJIUTOB — 12 6.

4. Tlonarue u30TOHUYECKOTO Ko duinenra — 5 6.

5. Maremaruueckas 3anuch 3akoHa Payiis 11 pacTBOpPOB 3JIEKTPOIHTOB — 7 0.

6. CpaBHEHHE yHpPYroCTH MapoOB pPACTBOPUTENS HAJ PACTBOPAMU HEINIEKTPOJIUTA U
AJIEKTPOJIUTA OJIMHAKOBOM KOHIICHTpalUK — 8 O.

7. O0BsICHEHHE SIBIICHHS PACIUIBIBAHUS KPUCTAJJIOTHIAPATOB oyt — 6 O.

8. O0bsicHEHUE SBJICHHSI BEIBETPHUBAHUS KPUCTAIIIOTHAPATOB Coel — 6 0.

IIpaxmuueckue 3a0anus
1. Koncranta paBuoBecust st peakuun CO + Cly = COCIl, paBHa npu HEKOTOPOI

temneparype 39.,4. 3uas, uro npu cocrossaun paBHoBecus [CO] = 0,2 mons/a, [COC12] = 0,8
MOJIb/JI, BBIYUCIUTE UCXOIHYIO KOHIICHTpaIuo xjopa. (20 6.).

MaxkcumanbsHas orneska — 20 6aju1os.

Kpumepuu oyenusanus

1. 3anuck BeipaxkeHus 3/IM 11 ykazaHHOTO paBHOBecHs B 001eM Bujae — 5 6.

2. [IpencraBieHue JJOrMKU TIOHUMaHUS IPOUCXOIAIIMX MPOLIECCOB U UX XapaKTEPUCTUK B
CHUCTeMe: HadallbHble KOHIEHTPAllMM, KOHILIEHTpAllMM MPOpPEearupoBaBIINE, KOHEUYHbIE
PaBHOBECHbBIE KOHIIEHTpauuu — 5 0.

3. 3amuch BbipaxeHus 3/IM ¢ wHCIONBb30BaHMEM BBIPAXKEHUI M7 PaBHOBECHBIX
KOHLeHTpauui — 5 0.

4. HaxoxxJeHue HEU3BECTHOI BEIMYMHBI U3 BBIPAKEHUS JUIsi KOHCTAHTHI PaBHOBECHS,
yKa3zaHHe 3HaYCHUH NCXOJHON M PAaBHOBECHON KOHIIEHTpAIHii Xjiopa — 5 0.

2. Jlns atoma Co u wmoma Co' HamummTe >MEKTPOHHBIE (GOPMYIBI, YKAKHTE
pacmpefieieHue DJIEKTPOHOB IO ypPOBHSIM, TMOAYPOBHSAM, OpOUTANsAM (CpaBHHUTENbHAs
JHEepreTHyYecKas JAMarpaMMa) U YHUCIO HECIApEHHBIX 3JIEKTPOHOB, a TaK)Ke 3alHIINTe Habop
KBaHTOBBIX YHCEI TS BCEX BAJICHTHBIX 3JieKTpoHoB atoma Co. (20 6.).

MaxkcuManbHas oueHka — 20 6amos.

Kpumepuu oyenusanus

1. 3ammck 11 atoma Co 1 moHa Co®' MOTHBIX ¥ COKPAIIEHHBIX AIEKTPOHHBIX (HOPMyIT—S5

0.

2. Pacnpenenenue 37€KTPOHOB MO0 YPOBHSM, OTYpPOBHSM, opouTansam s atoma Co — 3
0.

3. Pacnipejienienre SIEeKTPOHOB 1O YPOBHAM, MOTypPOBHAM, opouTansm juis noHa Co>'— 3
0.

4. Yucno HecapeHHHIX YNeKTpoHOB y atoma Co i mona Co> — 1 6.
5. HaGop KBaHTOBBIX YMCEJI AJIsl BCEX BaJICHTHBIX AJIeKTpoHOB aToMa Co — 4 0.
6. Habop KBaHTOBBIX UMCEN [T BCEX BATEHTHBIX 31eKTpoHOB HoHa Co®* — 4 6.

3. M300pa3ute mnepekpblBaHUE AaTOMHBIX opoOuTaneil (¢ ydyeroM TUOpHAM3ALMU) TIPU
oOpa3zoBanum razoodpasusix Mosiekyn TeCls. KakoBa ¢popma monekyn? (15 6.).

MaxkcumanbHast orieHKa — 15 6auios.

Kpumepuu oyenusanus

1. CtpykTypHas hopmysa MOJIEKyJIbl — 1 0.

2. Tun ruOpuau3any 1. a. — 2 6.

3. Ywucno moieneHHbIX U HenoAeIeHHbIX d1eKkTpoHHbIX nap (I, HIT) y m. a. — 2 6.

4. 'eomerpuueckuii Tun pacnpenenenue 111 u HIT B npoctpanctse — 5 6.



5. ®opma monekynbl TeCls —5 6.

4. B MeMIIMHCKOH MpakTHKe 4acTo mosb3ytrores 0,9 %-ubim pactBopom NaCl (p =1 r/mi).
Brraucnute MOISIpHYIO KOHIICHTPAIMIO 3TOTO PAacTBOPA M MACCy COJIA, BBEJACHHYIO B OPTaHU3M
npu BiauBanuu 400 M1 ¢pusnogornyeckoro pactropa. (15 6.).

MaxkcuManbHas oleHka — 15 6amos.

Kpumepuu oyenusanus

1. Macca 1 1 ¢pusmnonorugeckoro pactsopa — 3 0.

2. Macca NaCl B 1 1 pactBopa — 3 0.

3. Hucno moss NaCl B 1 11 pusuosnoruueckoro pactsopa — 3 0.

4. MonsipHOCTh pacTBopa — 2 0.

5. Macca NaCl B 400 mi pactBopa — 4 6.

5. Kakoro Tvna KpucTaJulIM4ecKylo PEIIETKY HUMEIOT B TBEPJOM COCTOSIHUU XJIOP, AUOKCH T
yriiepo/ia, TETPaxjaopu KpeMHuUs, KpeMHuH, propua kamusa? (22 6).

MaxkcruMaibHas oLeHKa — 22 0aioB.

Kpumepuu oyenusanus

1. Ykazarb u 00bscHuTh THI pemetku Clo (1.) — 4 0.

2. YkazaTh 1 00bsicHuTh THI pemetku CO2 (T.) —4 0.

3. Yka3aTb u 00bsicHuTh TUI pemretku SiCls (1.) — 5 0.

4. YkazaTb 1 00bACHUTH THII pemeTku Si (T.) — 5 0.

5. Yka3zaTb u 00bsicHuTh TUI pemetku KF (T.) — 4 6.

6. Hamumwure MonekyaspHble U COKpALICHHbIE HOHHO-MOJIEKYJISIPHBIE YpaBHEHUS
ruapoiusa cojei (NHa)2S u Ba(CH3COO),. Ykaxute cpeay B pacTBope 3THX coieit. (18 6).

MaxkcuMaibHas oleHka — 18 6amos.

Kpumepuu oyenusanus

1. Monekyssipaoe ypaBHenue ruaposunsa comu (NHa)2S — 4 0.

2. MloHHOE ypaBHEHHUE THIPOJH3a, cpena B pactBope comu (NHa)2S — 5 6.

3. Monekynsipaoe ypaBaenue ruapoiusa coinu Ba(CH3COO), — 4 6.

4. NoHHOE ypaBHEHMS T'MIpoIIN3a, cpesa B pactBope conu Ba(CH3COO), — 5 ©.

7. IlpuBenure mpUMEpbl T€OMETPUUYECKUX U ONTUYECKUX HM30MEPOB JUIsl KOMILJIEKCHBIX
noHoB. (20 6.).

MaxkcuMansHas orenka — 20 6amos.

Kpumepuu oyenusanus

1. IToHsATHE TeOMETPUYECKOI LInC-, TpaHC-U30Mepuu — 4 6.

2. TIpumepsI 1uc-, TpaHC-U30MePOB (Hampumep, 11 Pt?*) — 6 6.

3. [lonsTre onTrueckoit nzomepuu — 4 0.

4. TlpuMepsI ONTHYECKUX H30MepoB (Hampumep, 1as Cr*) — 6 6.

Pe3synbraThl ~ JUCHUIUIMHBI  ONPEAESAIOTCS  OLEHKAMHM  «OTIMYHO»,  «XOpOILOY,
«YIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBbHOY». MTOroBas oOll€HKa YUWTBHIBAa€T pPE3YJIbTaThl
9K3aMeHa U peHTHHTra ceMecTpa: CyMMapHbIi peiTunr kypca — 1040 6anna.

CootBercrBHe OLleHKHU peiiTuHry (1-bIil cemecTp):

811- 1040 6. (78 % oT cymmMapHOTO pedTHHTa Kypca) — OTIMYHO;

676-810 6. (65 % OoT cyMMapHOTO PEUTHHTA Kypca) — XOPOIIIO;

520675 6. (50 % ot cymmapHOTro pedTHHTa Kypca) — yIOBIETBOPUTEIHHO;

menee 520 6. (menee 50 % OoT cymMMapHOTO peUTHHTA Kypca) — HEYOBIETBOPUTEIHHO.

Oo6pa3en Yk3aMeHaANIMOHHOIO Ouiera (2-oii cemectp, 280 6.) Kpurtepuu orieHuBaHus
yKa3aHbl B IpUMeEpax 3K3aMEHALMOHHBIX OWIeTOB. MaKkcUMalbHBIA Oajl BBICTaBISETCS 32



MIOJTHBIA OTBET Ha BCE BOITPOCKI, €CJIK OTBET HEMOJIHBINA Oajn CHMIKACTC, IIPHU HEBEPHOM OTBETC
HJIK €TO OTCYTCTBUUA 0aJu1 HEe BHICTABIISIETCS.

DK3aMeHaIMOHHEKIH Ouer Ne 5

1. TaysoreHoBOOPOABI: MOJyYE€HUE, CPAaBHUTEIbHAS XapaKTEpUCTUKA (PU3MUECKUX U
XUMHUYECKHX CBOUCTB. [loirydeHune, cBOWCTBA TUIABUKOBOW KUCIOTH U (propuaoB. [lomydyenue B
MIPOMBIIIJICHHOCTH, CBOMCTBA COJISTHOM KUCIIOTHI; HOMyUYEHUE U CBOMCTBA XJIOPHUIOB, IPUMEHEHHUE.
45 6.

MaxkcuMmaibHas oueHka — 45 0aos.

Kpumepuu oyenusanus

1. MeTo/ibI OJIy4eHUs raJIoreHOBOIOPOIOB B 1a00paTOPUU U MPOMBIIUIEHHOCTH — 7 6.

2. CpaBHeHUE (U3UUYECKUX CBOWCTB B PSIIy TaJIOT€HOBOAOPOIOB — 70.

3. CpaBHEHHE XUMHUYECKHUX CBOMCTB B PSAY TaJIOT€HOBOIOPOIOB — 7 0.

4. [Mony4eHne TIaBUKOBOM KUCIOTHI, PTOPHIOB — 6 0.

5. CBoiiCTBa TUTABUKOBOW KHCIIOTHI U (PTOPUAOB, UX IPUMEHEHHUE — 6 0.

6. [lomyueHue B IpOMBILIUIEHHOCTH, CBOMCTBA COJISIHOM KUCIOTHI — 6 0.

7. [lomydenue u cBOWCTBA XJIOPUIOB, TpUMEHEHHE — 6 O.

2. llonmyueHue, cpaBHHUTENbHAs XapaKTEPUCTHUKAa CBOWCTB OKCHJIOB, THAPOKCHIOB
AJIEMEHTOB MOATPYMNIBl Tajuids; COJM M KOMIUIEKCHBbIE coenuHenus. CoeauHeHus
oJIHOBaJIeHTHOTO Tasums. 50 0.

MakcumanbHas orieaka — 50 0asios.

Kpumepuu oyenusanus

1. CiocoObI nomy4eHust OKCUI0B U TMIPOKCHIOB 3JIEMEHTOB MOATPYIIbI rajius — 12 6.

2. CpaBHUTEIbHAS XapaKTEPUCTHKA XUMHUYECKHUX CBOMCTB OKCHIOB, THIPOKCHIOB
3JIEMEHTOB MOATpyMNIbI ramusi — 15 6.

3. Conu TpexBaJEHTHBIX TaJIJINs, MHIUS, TAJUTHSI — OJTy4YeHue, cBoiictBa — 10 O.

4. Oxcun, runpokcun, conu Tawusa(l) — 13 6.

3. Hanumure B MOJEKYJIpHOW M UOHHOW (hOopMax ypaBHEHHUS PEAKIHM, TPOUCXOASIIINX
npu nocreneHHoM JobOasneHun k V20s pactBopa NaOH u mpu mocteneHHOM J00aBICHUH K
pactBopy NazVOs cepHoit kuciotsl (KoHIL.). 15 0.

MaxkcuManbsHas orenka — 15 0amios.

Kpumepuu oyenusanus

1. Peakiuu nosydyeHust opTo-, METaBaHaAaToB Mpu pactBopeHuu V20s B pactBope NaOH
B MOJIEKYJISIpHOI opme — 4 6.

2. Peakiuu noyryueHust opTo-, MeTaBaHa1aTOB B MOHHOU opme — 3 O.

3. Peakuuu noiy4yeHus MOJIMBAHAIATOB (M-, TeKca-, IeKaBaHaJAaTOB) MPU MOCTEIEHHOM
no6asieHun k pactBopy NazVOs cepHO KUCIOTHI (KOHII.) B MOJIEKYJIsIpHOH opme — 5 O.

4. Peakuuu noiy4eHus MoJUBaHaIaTOB (M-, TeKca-, IeKaBaHa/1aTOB) B MIOHHOHN dopme —
3 6. 4. Uem 00ycCIOBIEHO CXOJCTBO XMMHH JIMTUS U MarHus, B 4eM OHO nposiBisierca? 15 6.

MaxkcuManbsHas orenka — 15 0amios.

Kpumepuu oyenusanus

1. ITonoxxeHue TUTUS U MarHUs B IEPUOJINUECKOM cucteme — 2 6.

2.3aKOHOMEpPHOCTH U3MEHEHHMSI paJIyCOB HOHOB B/I0JIb IEPHO/IA U B TJIaBHBIX MOArpyIIax
-560.

3. O0bsicHeHHEe OJIM30CTH PaJNyCOB HOHOB JINTUS U MarHus — 3 0.

4. Ilpumepsl BIUSHHUS OJM30CTH PAMyCOB HMOHOB JIUTHUA M MarHus Ha CBOMCTBa MX
coenquHeHU  (oOpa3oBaHME€  HUTPUJIOB,  OCHOBHOCTb  THJIPOKCHJIOB,  0Opa3oBaHuE
KPHUCTAJJIOTUAPATOB coyielt u ap.) — 5 O.



5. CKOJIbKO TPAaMMOB OKCHJ1a Oapusi HaJ0 PACTBOPUTH B JIUTPE BOJBI sl orydeHus ~1 %-
Horo pactBopa (p = 1 r/em®) rugpokcuna Gapus? KakoBa MonspHas KOHIIEHTpAIUs 3TOTO
pactBopa? 20 0.

MaxkcuMmanbHas oueHka — 20 6amos.

Kpumepuu oyenusanus

1. Beruucnenue maccbl m 1 51 ~1 %-noro pactsopa Ba(OH)2 — 6 6.

2. Boruncienne maccel mp Ba(OH)2, HeoOxomumoro uis mpurotoBieHus 1 g pactBopa
maccoit m — 7 0.

3. Yucno moneii n Ba(OH)2, cooTBercTBytoMIEe ero Macce my — 4 0.

4. MonspHas KoHIeHTparus pactBopa Ba(OH), — 3 6.

6. [Tpu yMTenbHOM XpaHEHUH Ha BO3AYyXe cepeOpsHbIe YKpameHus TycKHeoT. C ueM 310
CBSI3aHO (3alUIIUTE ypaBHEHHWE XUMUYecKoH peaknuu)? Kakue HamOosee Oe30macHbIe METO/IbI
OUMCTKH IOBEIUPHOTO W3JENUS BBl MOXETe MpeanokuTh? OOBSCHUTE, Ha KaKMX CBOMCTBAX
OCHOBAH B3SITBIH MPOIIECC OYUCTKHU. 15 0.

MaxkcumanbHas olcHKa — 15 6ajios.

Kpumepuu oyenusanus

1. VYpaBHeHHe peakiuu, MPOTEKAIOMIEH MPU XpaHESHUH CepeOpSTHOro YKpaIleHHs Ha
BO3ayXE — 5 0.

2. MexaHuuyeckre METO/Ibl OYUCTKH FOBEIUPHOTro u3aenus — 3 0.

3. X¥MHYECKUE METOJIbI OUYMCTKH FOBEIIMPHOTO U3/ENHs 0€3 ero moBpexaeHus — 7 0.

7. YKaxuTe TUIIbI KapOOHATOB METAJUIOB IO UX COCTaBY, IPUBEIUTE YPABHEHUS peaKiuii
ux nonydenus. Kak nonyvaror coxy u noraui B npoMsliieHHocTu? 20 0.

MaxkcumansHas orneaka — 20 6aju1os.

Kpumepuu oyenusanus

1. Kucnele kapOOHATBI, IpUMEPHI, ypaBHEHNE peaKLUy MosrydeHus — 3 0.

2. OcHOBHBIE KapOOHATHI, PUMEPHI, YPABHEHUE PEAKINH MOTydeHHs — 4 0.

3. Cpennue kapOOHAThI, IPUMEPBI, ypaBHEHHUE PEeaKLUU MoJTyuyeHus — 3 O.

4. YpaBHEHUs peaKIHid MOTYYCHHUS CObI B IPOMBIIIICHHOCTH — 5 0.

5. YpaBHEeHME peakLuy MOJIy4YeHHs MOTalla B IPOMBIIIIICHHOCTH — 5 0.

8. Hamummre ypaBHEHUS ClIelyrOIUX peakiuii, moadepute K03 GUIMEeHTHI:

a) SnCls + NHsOH —... 6) H3PO2 + KMnO4 + HSO4 — ... B) AICl3 (p-p) + NaxS +
H0 — ...... 10 6.

MakcumanbHas onieHka — 10 6amios.

Kpumepuu oyenusanus pezynomamog

1. Hammcanue npoayKTOB pEeakIny; pacCTaHOBKa KO3 (HUIIMEHTOB B ypaBHEHHH a; 3 0.

2. Hanncanue mpoayKTOB peakiMy; paccTaHOBKA K03(puineHToB B ypaBHeHuu 0; 4 6.

3. Harmcanue mpoayKTOB peakiny; paccTaHOBKa KO3 PHUIIMEHTOB B ypaBHEHUH B; 3 O

Pe3synbraThl ~ JUCHUIUIMHBI  ONPEAESAIOTCS  OLEHKAMHM  «OTIMYHO»,  «XOpOILOY,
«YIOBJIETBOPUTEIILHO», «HEYJOBIECTBOPUTEIbHO». MTOrOBas OIEHKA YYUTHIBAET DPE3YJIbTATHI
9K3aMeHa U peHTHHTra ceMecTpa: CyMMapHbIi peiTunr kypca — 1230 6anna.

CooTBeTcTBHE OLICHKHU PeiTHHTY (2-0i cemecTp):

959-1230 6. (78 % OT cyMMapHOro peiTHHra Kypca) — OTJINYHO;

799 —958 6. (65 % OT cymMMapHOTO peHTHHTa Kypca) — XOpOIIIo;

615 —798 6. (50 % oT cymmapHOTro pedTHHIra Kypca) — yIOBIETBOPUTEIHHO;

Menee 615 6. (menee 50 % OoT cymMMapHOTO peUTHHTA Kypca) — HEYIOBIETBOPUTEIHHO.



4. OneHOYHbIE MATEPHAJIBI IJISI POBEPKH OCTATOYHBIX 3HAHM (cHPOPMUPOBAHHOCTH
KOMIIETEHIINH)

1. JIns pa30aBiIeHHBIX paCTBOPOB MPU MOHMKEHUH TEMIIEPATyPbl HIDKE JTHHUH
JUKBUYCA MMEPBBIM HAUMHACT KPUCTAIIU30BATHCS

1. Hucmot pacmeopumens

2. PacTBOpeHHOE BElEeCTBO

3 PactBoputens + pacTBOpeHHOE
BELIECTBO

2. CUITbHBIMH DJICKTPOJIUTAMU SIBIISIFOTCS
1 Azomnas kucioma

2. T'uopoxcuo cmponyus

3. Xnopuo anromunus

4 CepHucras Kuciora

5 I'uapoxcun xenesa (111)

3. K 1 nuTpy HachIIIEHHOTO pacTBOpa KapOoHaTa MarHus A00aBISIOT (IpU
noctostHHOM Temmneparype) 0,1 Mo kapOoHaTa HaTpUs. Y KaKUTE, KAK U3MEHHUTCS
KOHIIEHTPAIlMs HOHOB HEOJHOMMEHHOT'0 HOHA MAJIOPACTBOPUMOTIO AJIEKTPOIINTA

1. YBenuuurcs

2. Ymenvuwumesn

3. He u3menurcs
Vci10BHsS HEOCTATOYHO

4, OTIpeIeNICHBI IS OJTHO3HAYHOTO
OTBETA

4. pH 0,1 monb/n pacTBOpa ruapokcuaa 6apus paBeH
13.3

5. CKOBKO TPaMMOB OYMIIIEHHON cOJIM MOXKHO moy4uuTh u3 200 T 40% (macc.)
pacTBOpa HUTpaTa Kajius, €ciid pacTBOp oxiaauTh 10 10° (pactBopumocts 21,2 T B 100
T BOJBI).

45.47

6. YcTraHOBHTE COOTBETCTBHE MEK/Y COKpAIlEHHON 3JIEKTPOHHOH (popMyIioif anemeHTa
1 €r0 CUMBOJIOM

1. [Ar]3d34s? \Y;
2. [Ar]3d°4s? Mn
3. [Ar]3d°4s! Cr
4 [Ar]3d®4s? Fe



7. OpueHTalus MOMEHTA KOJTMYECTBA IBIKEHUS XapaKTePU3yeTcs ... KBAHTOBBIM
YHCIIOM

MACHUMHBIM

OpOUTaTLHBIM

CIIMHOBBIM

TJIABHBIM

el N =

. [TomapiMu QJICKTPOHHBIMHA aHAJIOTaMU SABJIAIOTCA
Cr

Mo

S

Se

N

. ATOM Maraus

uMeem Kpamxyio snekmpounyio gopmyny [Nej 3s

A6/15emcsl NOJHLIM IeKMPOHHbIM AHANO20M AMOMA KAbYUsL

umeem nepsvlii NOMeHYuanl UOHU3ayuu 6o1vuLe, Yem y amoma aniroMUHUs.
MMeeT MEHbIIIUN paguyc, 4eM y aroma Oepriuins

MMEET MEHBIIYIO AJIEKTPOOTPUIIATEIIHHOCTh, Y€M aTOM KaJIus

W E©O

10. DHeprust 21€KTPOHA B MHOTO3JICKTPOHHOM aTOME YBEITHUUBACTCS C POCTOM
OpOUTANBHOTO KBAaHTOBOI'O YHCJIAa IPU OCTOSSHHOM 3HAYE€HUU IJIABHOTO KBAaHTOBOT'O
YKclia IOTOMY YTO

pa3Mephl AIEKTPOHHOI0 00JIaKa ONpeeNA0TCs TOIbKO 3HAUEHHUEM IJIaBHOTO

1 KBAaHTOBOT'O YHCIIa

2 npu OaHOM u mom aHce 3HayeHuu N JIEKMPOHbL C 60]lle/L7l/l SHAYCHUEM I
CubHee dIKPaAHUPYIOMCs 6HYMPEHHUMU INeKMPOHAMU

3. ¢ yBennyeHueM | crereHp BRIPOKICHHS IO LyPOBHS PacTET

11. ITomy4eHHast COMb COJIEPHKUT MPUMECH XJIOPUIA KaJlUsl, €CIIM UCXOIHBIA pacTBOP
cozepkain 12 r xjmopuaa Kaius, a pacTBOPUMOCTH ero npu temieparype 10°C paBHa
31,21 B 100 r BOEL.

Bepno

Heesepno

12. Ykaxxute COOTBETCTBUE MCKAY Ha3BAHUSAMU KHUCJIOT U UX colen

1. a30THCTas A. HUTPUT

2 a30oTHas b. mutpar

3. a30THCTOBOIOPOTHAS B. a3up

4 A30THOBATUCTAs I'. runioHuTpUT



13. ®opmynoil qucepHON KUCIIOTHI SIBISETCS
H2S207
H2S20s
H2S204
H2S206
H2S20s

agsrwONE

14. Crenens okucinenus miatuasl B conu Leize K[Pt(C2H4)Clz] paBna
1 2

2. 3
3. 4
4. 5

15. YcTanoBuTE COOTBETCTBUE MEX Ty (DOPMYJION aHHMOHA U €ro

CTPOCHUEM
1. S04> A. IpaBUJILHBIN TETPadIP
2. S,05% b. uckaxxeHHsIi TETpa’ AP
3. SOz* B. TpuronansHas nupamuia

16. Cpenu anemenToB 16 rpynmsl [lepruoaudeckoii cucTeMbl
HanOOoJIbIIEe CPOJICTBO K IICKTPOHY UMEET

1. S
2. Se
3. Te
4, 0]

17. IlpoxyKTamMu B3aUMOJICHCTBHS CEIICHUCTOM KHCIIOTBI C CEPHUCTHIM
ra3oM B BOJHOM PacTBOPE SIBJISIOTCS

C€eJl1eH

cepHas Kucioma

cepa

CEeNIEHOBOIOPOJT

CeJICHOBasi KUCJIOTA

agrwdE

18. YcTaHoBHTE COOTBETCTBUE MEKIY METAINIOM H MPOyKTOM €ro
B3aMMOJIENCTBUS a30THOU KHUCIIOTOM

1. Fe + HNOs (30%) A.NO
2. Mg + HNO3 (<5%) B. NH3
3. Al + HNOs3 (5-20%) B. N2

4 Cu + HNOs3 (kon1) I'. NO2



19. pH 0,3 Moab/71 BOAHOTO pacTBOpa aMMHaKa paBeH (3alMIINUTE YUCIIO
C TOUHOCTBIO 710 AecaThix). K = 1,85x107.

11,3

11,4

11,37

20. B pactBope cynbhuia HATpusi HE pacTBOPSAETCS CYIb(HU] KAKOTO
anemMeHTa VA rpynimsl (3anucaTb CUMBOJ 3JIEMEHTA)
Bi

21. Yriekucnplii ra3 00JagaeT CICTyONMMA CBOWCTBAMH
AHeuopuo y2onvHoOU KUCI0Mbl
[Tonnep>xuBaeTr ropeHue

HUmeem nunetinyrto monexyny

He pearupyer ¢ Bogoit

Pearupyer ¢ kucinopogom

arONE

22. YCcTaHOBUTE COOTBETCTBUE MEXK/1y IIPOAYKTOM B3aUMOAECHCTBUS
HIEIOYHOT0 METaJlla ¢ KUCIOPOJIOM U MeTaiioM (B hopMmyiie
KHCJIOPOJICOICPKAIIETO COeTMHEHUSI M - MeTasun)

1. M-20 A.Li
2. M->0» b. Na
3. MO2 B.K

HNudopmanus o paspadoTunkax

ABTOpBI POTPaAMMBL:

bopuno Jlrogmuna IlaBnoBHa, a-p TexH. Hayk, mpodeccop, Kadeapa HEOpraHUYECKOM
XxuMUM HanmoHanbHOTO HCCleoBaTeIbCKOr0 TOMCKOrO TOCYIapCTBEHHOI'O YHHBEPCUTETA,

3aBeyronias kadenpoii;

KysnenoBa Cernana AHaTONbEeBHA, KaHJ. XUM. HayK, JAOIEHT, Kadeapa HEOPTaHUYECKOM
xuMun HanmoHansHOTO HCCIeI0BaTeNbCKOr0 TOMCKOTO TOCYAapCTBEHHOTO YHHBEPCHUTETA,

JIOIIEHT.
Peuensenr:

Mumenuna Jlrogmuna HukonaeBHa, KaHI. XUM. HayK, OIEHT, kadeapa HEOPTaHUYECKOM
xuMun HanmoHamsHOTO HCCIeI0BaTENbCKOr0 TOMCKOTO TOCYAapCTBEHHOTO YHHBEPCHUTETA,

JOIICHT.



