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

[enbro 0OCBOEHUS AUCUUIUINHBI SBJIsIETCS (POPMUPOBAHUE CIEAYIOIIUX KOMITETECHIIUI:

BK-2. CnocobeH WuCHOIB30BaTh OSTUYECKHE NPHHIUIBI B  TPOdEeCcCHOHATHLHOU
JESITEIbHOCTH.

BK-3. CnocobeHn wucmonbp30BaTh MPHHIMIBI W CPEACTBa  NPOGECCHOHATBHOM
KOMMYHHKAIUH 17151 3 PEKTUBHOTO B3aUMOICHCTBUS.

OIIK-1. CnocobeH aHanu3MpoBaThb M MHTEPHPETUPOBATH PE3YJBTAaThl XUMHYECKHX
9KCIIEPUMEHTOB, HAOIIOICHUI U N3MEPEHHH B pa3IMYHbBIX 00JaCTIX XUMHH.

OIIK-2. Cioco6eH IpoBOUTE CHHTE3, aHAIIN3, U3YUYCHUE CTPYKTYPhI U CBOMCTB BEIIESCTB
Y MaTepUaloB, UCCIEA0BAThH MIPOLIECCHI C X YUACTUEM.

OIIK-3. CriocobeH NpUMEHSTh paCueTHO-TEOPETUUECKUE METO/IbI IJIsl U3yUCHHSI CBOMCTB
BEIIECTB U MPOIIECCOB C UX YYaCTHEM, UCIOJIb3YsS COBPEMEHHOE IPOrpaMMHOE OOecreueHue 1
0a3bl JTaHHBIX MPO(HECCHOHATEHOTO HA3HAUCHHUSL.

PesynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPHI JOCTHXKEHUS
KOMIIETEHLIH:

POBK 2.1 3Haet OoCHOBBI U MPUHIMIBI TPO(HECCHOHATEHON ITUKH B COOTBETCTBYIOIIEH
obJyacTu MpoPeCcCHOHATIBHON e TEIHHOCTH.

POBK 3.2 Vwmeer BbicTpaumBaTh NpOoEeCCHOHANbHYI0O KOMMYHHKAIIMIO; MPEACTABISAThH
pe3ynbTaTthl CBOEW paboOThl C yYe€TOM HOPM U MpaBWi, HPUHATHIX B IPO(ECCHOHATBLHOM
COOOILIECTBE.

POOIIK 1.1 3naer TeopeTryecKkrue OCHOBbI HEOPraHUYECKOU, OPraHNYeCKON, PU3NUECKON
U aHAJIMTUYECKOW XMMHHU, IPUMEHSET UX MPH pElIeHUH MpOo(ecCHOHANBHBIX 3a7ad B APYTUX
00J1aCTAX XUMHH.

POOIIK 1.2  YMeer cucreMaTu3upoBaTb W  HUHTEPHPETUPOBATH  PE3YJIbTAThI
OKCIIEPUMEHTOB M PACUYECTHO-TEOPETUUYECKUX PA0OT C HUCIOIB30BAHUEM TEOPETHUYECKHX OCHOB
TPAJAULMOHHBIX U HOBBIX Pa3/IEIOB XHUMHH.

POOIIK 1.3 ¥Ymeer rpaMmoTHO (pOpMyIMpOBaTh 3aKIOYEHHSI U BBIBOJIBI 10 pe3ysibTaTaM
paboTHI.

POOIIK 2.1 3HaeT cTanmapTHbIE IPUEMbI U OIEpaliH, UCIIOIb3yEeMble MPU MOJIyYEHUN
BELIECTB HEOPraHUYECKON U OPraHNYECKOU TPUPOJIBI.

POOIIK 2.2 3Haer TeopeTH4eCcKHE OCHOBBI METOJOB M3yU€HHUS COCTaBa, CTPYKTYpHl U
CBOWCTB JIJIs1 TPaMOTHOT'0 BBIOOpA METO/1a CCIeI0BaHMUS.

POOIIK 2.3 VYmeer mnpoBOAUTH CTaHAAPTHBIE CHHTE3Bl MO TOTOBBIM METOJMKAM,
BBINOJIHATh CTAaHAAPTHBIE ONepaluy Ui OIpeNeeHus XUMHUYEeCKOro M (ha3oBOro cocraBa
BEIIECTB U MaTEpUAJIOB, a TAKXKe UCIIOJIb30BaTh CEpUItHOE HayyHOE 000pyA0BaHuE ISl U3yUEHUs
UX CBOWCTB.

POOIIK 3.2 VYwmeer pemars pacyeTHO-TEOPETHUECKUE 3aJaydl  XUMHUYECKOMN
HaIlpaBJIEHHOCTH 10 pa3padOTaHHBIM METOIMKAM, HCIIOIb30BATh aNapaTr TEOPETHUECKON XUMUU
U QU3KKH JUIsl TPAMOTHOW MHTEPIIPETAIIMU MTOJTyYEHHBIX PE3YJIbTaTOB.

2. OneHOYHbIE MaTepPHAJIbI TEKYIEero KOHTPOJISl U KPUTEPUU OLleHUBAHUS

DJeMEeHTHI TEKYIIEero KOHTPOJIS:

— YCTHBIHM ONPOC HAa CEMUHAPCKUX 3aHATHIX;

— BBITIOJTHEHNE TIMCHMEHHBIX 33JJaHUN K CEMUHAPCKHUM 3aHSTHIM;

— BBINIOJIHEHNE MUCbMEHHBIX MOJTOTOBOK K JJAOOpAaTOPHBIM paboTaM;
— BBINOJIHEHUE IKCIIEPUMEHTaIbHOMN J1abopaTOpHOU paboThI;

— 3alUTa OTYeTa MO JabopaTopHOii padore;

— 5 KOJIJIOKBUYMOB;

— 3 caMOCTOSITEIbHBIX PAOOTHI;

— 3 KOHTpOJIbHBIE Pa0OTHI;

— 10 moxyneit.



2.1 Buspl OLIGHOYHBIX CPEICTB

HaumenoBanue
OLEHOTHOTO Kon nnaukaropa
Ne KonTponmupyembie TeMbl/pa3aeis cpencrsa s AOCTHIKCHHA
KOMITETEHIIUU
TEKYILEro coriacuo OINII
KOHTPOJIsS
1 Bo écex memax kypca npoBonutcs Tekymuii | Bornpocsl, POOIIK 1.1.
KOHTPOJIb B BH/IC [IOATOTOBKA K CEMHHAPCKUM | yrpaKHEHHS, POOIIK 1.2.
U J1a0OpaTOPHBIM 3aHATUSAM 3a71291 B POOIIK 1.3.
MOATOTOBKAX K POOIIK 2.1.
CEMHHApaM U POOIIK 2.2.
naboparopusim, POOIIK 2.3.
komneTeHTHOCTHO- | POOIIK 3.2
opuentuposannpie | POBK 2.1.
BOTIPOCHI 1 POBK 3.2.
3a/1aHus
(TMCEMEHHBIE U
YCTHBIE OTBETHI),
TECTBI; OTUETHI 1O
1a00paTOPHBIM
pabotam, CUHTE3Y,
KypcoBoii paboTte
2 Tema 1. OCHOBHEIE ITOHATHS, 3aKOHEI U KJIK. «Texauka POOIIK 1.1.
3a]]a4u XUMUU 1a00paTOPHBIX POOIIK 1.2.
pabo». POOIIK 2.1
CP «Pabora co
CITPABOYHOM
JUTEPATYPOI».
Monyns 1
«ATOMHO-
MOJIEKYJISIPHOE
YUCHHE
3 Tema 2. YdeHne 0 XUMHYECKOM IPOIIECCce Monyns 2 «Yuenue | POOIIK 1.1.
0 XUMHUYECKOM POOIIK 1.2.
npouecce. OCHOBBL | pOOTIK 1.3.
XUMHUYECKON POOIIK 3.2
TEPMOIMHAMUKH.
Mognyis 3
«XUMHYECKOE
paBHOBECHE.
OCHOBBI
XUMHYECKON
KUHETHUKI
4 | Tema 3. PacTBOpBI, UX THUIIBI U CBONCTBA CP «Omnpenenenne | POOIIK 1.1.
COACPHKaHUA POOIIK 1.2.
BCLICCTBA B POOIIK 1.3.
pacTBope».

POOIIK 3.2




HanmenoBanue
OIIEHOYHOTO

Kon nnaukaropa

Ne KonTponupyemblie TeMbl/pa3ienbl CcpeacTBa Ui AOCTIDRCHHA
KOMIICTCHITUH
TEKYLIETO cornmacHo OIIIT
KOHTPOJIS
KP «Tunsr u
CBOMCTBa
pacTBOPOBY.

5 | Tema 4. CrpoeHus aroma, MepuONYECKUI KJIK «Ctpoenue POOIIK 1.1.
3aKkoH U cucteMa. [leproguueckas cucrema aToMa» POOIIK 1.2.
KaK METOJ0JIOrMYeCKasl OCHOBA CHHTE3a POOIIK 3.2

6 Tema 5. Teopuu XuMHUUECKOM CBA3H, KJIK «Teopun POOIIK 1.1.
BaJieHTHOCTU. CTpOeHNE HEOPTaHMYECKUX XUMUYECKON POOIIK 1.2.
MOIJICKYJI CBA3N. POOIIK 2.2

POOIIK 3.2

7 Tema 6. XuMHS KOMIUIEKCHBIX Monyns 4 POOIIK 1.1.

(KOOPIMHAIIMOHHBIX ) COSTMHCHHI «KomMIiekcHbie POOIIK 1.2.
COCAUHCHUA» POOIIK 1.3.
POOIIK 3.2

8 | Tema 7. PacnipocTpaHEHHOCTh XUMHYECKUX Cp POOIIK 1.1.

aneMeHTOB. Bogopoa. Xumus rajioreHoB «Homenknarypa POOIIK 1.2.
HEOPraHUYECKUX POOIIK 2.1
COCHHHGHHﬁ)). POOIIK 2.2
KJIK «Xumus POOIIK 3.2

9 Tema 8. XumMus Kuciopoja, cepbl U HEMCTAJLIIOBY . POOIIK 1.1.
3JIEMEHTOB HOATPYIIIEI CeIeHa Monyis 5 POOIIK 1.2.

10 | Tema 9. Xumus a3ora, pocdopa (Boztopos, POOIIK 2.1

11 | TemalO. Xumus yriepoza, KpemHusi, 6opa, ﬁgorizbé)'( 0.5 POOIIK 2.2
0J1IarOPOTHBIX Ta30B I /rHS};). > POOIIK 3.2

Mognynsa 7 (N, P n/r
As).

12 | Tema 11. O0mume cBOMCTBA METAIIIOB. KP «Xumus POOIIK 1.1.
[llenounHbIC U MIETOYHO3EMEIBHBIC METAJIIbI, | DJIEMEHTOB POOIIK 1.2.
WX COEIMHEHUS. AIIOMUHUN, DIIEMEHTHI maBHBIX /T [-1V POOIIK 2.1
MOJArPYIIIBI TAJUTUS. DIEMEHTBI TOATPYIIIIHI TPyII. POOIIK 2.2
TepMaHHs. Monyns 8 (s- POOIIK 3.2

METaJLIBI).
Monyns 9 (p-
METaJLIIBI)

13 | Tema 12. O6mas xapakrepuctuka d- KP «Xumus POOIIK 1.1.
MeTauioB. CoequHEHH di1eMeHToB -1V 3JIEMEHTOB POOIIK 1.2.
MOOOYHBIX TOATPYIIT NEPUOTUIECKON no6ounsxX /T I-IV | pooIIK 2.1
CUCTCMBbI TpymIn. POOIIK 2.2

POOIIK 3.2

14 | Tema 13. Coenmuenns snemenToB V—VIII KIJIK «Xumnus POOIIK 1.1.
MOOOYHBIX TOATPYII NEPUOTUIECKON DJIEMECHTOB POOIIK 1.2.
CHCTEMEI MOOOYHEIX II/T V— POOIIK 2.1

VIII rpymm» POOIIK 2.2

POOIIK 3.2




HaumenoBanue
Kon nnaukaropa

OLICHOYHOTO
JOCTHKECHUS
Ne KonTtponmupyembie TeMbl/pa3aeis cpencrsa s
TeKYILEro KOMIIETEHIIUU
Y coriacuo OINII
KOHTPOJISI

Cnaya monyins 10
(d meramsl).

2.2 CopxeprkaHue OIICHOYHBIX CPE/ICTB

OneHka KayecTBa HOJATOTOBKM OOYYaIOLIMXCSl OCYLIECTBISIETCS B JIBYX OCHOBHBIX
HaIpPaBJICHUSAX:

— OLICHKA YPOBHS OCBOEHUS IUCLUILINH,

— OIICHKAa KOMIIETEHIIUI 00yJaronuxcsl.

Pe3ynbraTsl 00y4eHUs —3TO 0’KUAaEMbIE U U3MEPSIEMbIE «COCTABIISIOIINEY KOMIIETECHIIUMI:
3HaHMUSL, IPAKTUYECKUE YMEHHUS, HABBIK, OIBIT JEATEIbHOCTH, KOTOPbIE JOJDKEH MOIYYUTh U YMETh
MPOJEMOHCTPUPOBATh OOYYAIOIIMIACS TOCJIEe OCBOCHHSI TOW WM WHONH JUCIMIUTAHBL.
ChopMupoBaHHOCTh KOMIETEHLUMH C pe3yJbTaTaMU OOYyYEHHUS CBSI3bIBAETCS IOCPEICTBOM
CUCTEMBI JIECKPUIITOPOB — MOKa3aTeJIel YCIEUTHOCTH JTOCTHKEHUS pe3yabTaToB oOyueHus. s
(GbopMUpPOBaHUS y CTYAEHTa KOMIIETEHIIMM HEOOXOIMMO JIOCTHIKEHUE KOHKPETHBIX PE3YyJIbTaTOB
00y4eHuUs Mo PALY JUCHUILTUH (MIPAKTHUK).

Jlnsi OlleHWBaHUS pPE3yNbTAaTOB OOYyYEHUS B BHJE YMEHUH W HaBBIKOB (BIIAICHUN)
UCIIOJIb3YIOTCS IPAKTUYECKUE KOHTPOJIbHBIE 3a/IaHMs], BKIIIOYAIOIUX O/HY MM HECKOJIBKO 33734
(BOmpocoB) B BUJE KpaTKOH (hOPMYITUPOBKY AEHCTBHIA (KOMILIEKCA ACHCTBUIT ), KOTOPBIE CIEIYyeT
BBINOJIHUTD, WM ONMCAHHUE PE3yJIbTaTa, KOTOPbII HY>KHO MOJYUYHTb.

B Tabnuue mpuBeneHa mIkana OUEHUBaHHUA B % OT CyMMBI OajIOB BCErO OIIEHOYHOTO
CpeCTBa M COOTBETCTBYIOLIAS ITOMY OLIEHKA.

Cxema oneHMBaHHUs Pe3yJIbTaTOB 00y4eHHA

Kpurtepun KonnuectBo 0anos,
[Toxazarenu
OLICHUBAHUS OLICHKA
OOyuatrouiics He 1eMoHCTpupyeT 3HaHue | Menee 50 % ot cymMMBl
TEOPETUYECKON MOATOTOBKH, YMEHUE 0aJI0B BCEro 3aJaHusl.
NPUMEHSTH 3HaHUS Ha IPAKTUKE HeynosneTBopuTensHo
OOyuaromuiics AeMOHCTPUPYET cladyto 64-50 % oT cyMMBI
TEOPETUYECKYIO IMOATOTOBKY, 3HAHUS U 0aJI0B 3a/1aHusl.
YMEHHS HOCSAT U30JIMPOBAHHBIN XapakTep | YIOBIETBOPUTEILHO
ChOPMHPOBAHHOCTH OO0yJarmuiicss UMEET XOPOIITYIO 77-65 % ot cymmbI
TIPE/IMETHBIX TEOPETUYECKYIO ITOATOTOBKY, GaIIIOB 3a1aHHA.

JIEMOHCTPHUPYET YMEHUS TPUMEHSITh

3HAaHUW, YMEHUH, Xopouio

HABBIKOB, siciicTuii | SHAHHA TIPH PEIICHAH CTaH/IAPTHBIX 33134
OO0y4aromuiicss XOpoIIo MOATOTOBJIEH 110
npeaMeTy, cOpMUPOBAHBI YMEHUS
YCTaHABJIUBATh BHYTPHU- U 100-78 % ot cymmBbl
MEXIPEAMETHBIE CBSI3U B COAEPKAHUH, 0aIoB 3aaHus
MIPUMEHSATH UMEIOIINECS 3HAHUS TTPH OTnu4HO

PCIICHUHN MPAKTUKO-OPUCHTUPOBAHHBIX U
HCCTAaHAAPTHBIX 3a1a4




1 cemecTp

Tembl 1a00paTopHbIX padoT

OuucTKka METHOTO KYIOpoca MepeKpucTain3aIuei.

OnpezneneHue MOJIEKYISIPHOW Macchl yIIEKUCIOrO rasa.

TemnnoBbie 3¢ GeKTh PaCTBOPEHHSI BEIECTB. XUMUYECKOE paBHOBECHE.
CKOpOCTb TOMOT€HHBIX XMMUYECKUX PEaKIUil.

CBoiicTBa pa30aBICHHBIX PaCTBOPOB.

PacTBopuMOCTb BeliecTB B Bojie. BiusiHue Temneparypsl Ha pacTBOPUMOCTh
TBEP/BIX BEILIECTB.

o E

7. ['eTeporeHHbIe paBHOBECHUS B pACTBOPAX JIEKTPOIUTOB. [IP ManopacTBOpuMBIX
AIIEKTPOJIUTOB.

8. Peakiun Mex 1y HIOHaAMHU B paCTBOPAax JIEKTPOIUTOB. Peakimu ruponsa comen.

9. OBP B crakane, rajlbBaHUYECKOM IJIEMEHTE, dJIEKTPOIH3EPE.

10.  IlomyuyeHue u CBOMCTBA KOMILJIEKCOB.

I[lnanpl ceMMHAPCKUX 3aHATHI, 3aJaHUsA [Js TNOATOTOBOK K Ja00paTOPHBIM
pabdoram, TpeGoBaHHs K 0QOPMIICHHIO 0TYeTa MO J1a00paTOPHbIM PadoTaM CoJep)kaTcs B
yuebHoM nocooun: Ckopuk H. A. OGmas xumus. JIabopatopHble, CEMUHApCKUE U IPAKTUYECKHE
3ansaTus / H. A. Ckopuk, B. B. Ko3uk. — Tomck: U3n-Bo TI'Y, 2006. — 446 c.

Buier Ne 12 KJIK Ne 1 «Texnuka 1a6opaTopHbix pador» (40 0)

1. Xumuueckas CTEKISHHAs MOCyna OOIIero M CHelHalbHOrO Ha3HaueHus. MepHas
nocyna. [Ipasuna obpamenus ¢ Xumudeckoi mocyaou. (12 6.).

MaxkcuManbHas orieHka — 12 6amnoB. Y aenbHbIi Bec B 001meM Oamute KJIK — 30 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1.CrexnisHHas mocyaa oOmiero HaszHayeHHs — 3 0.

2. CrexJisiHHas MOocyJia CllelUaabHOro Ha3HayeHus — 3 0.

3. MepHas nocyia u ee Ha3HauYeHue — 3 0.

4. [TpaBuia oOpamieHnus ¢ XUMHYECKOM mocy10i — 3 0.

2. JlaGopaTtopHble HarpeBaTeabHble MPUOOPHL. THIIBI TA30BBIX TOPENIOK U OaHb.
Haznauenue npudopos (8 0.).

MaxkcuManbsHas oreHka — 8 0amioB. Y nenbHbIl Bec B 00meM Oauie KJIK — 20 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. JJTaBopaTopHble HarpeBaTelibHbIE TPUOOPHI, UX Ha3HaueHue — 3 O.

2. Tunsl Ta30BbIX TOPETIOK, UX Ha3HaYeHHe — 2 0.

3. Tunel 6aHb, UX Ha3HaYeHHUE — 3 O.

3. ITlpaBuio paGoTHI C TOPIOYMMHE U B3pBIBOOMacHBIMH BeniecTBami. (10 6.).

MaxkcuManbsHas oreHka — 8 0amioB. Y nenbHbIl Bec B 00meM Oauie KJIK — 20 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. IIpumepsl roproynx BemecTs — 2 0.

2. IlpaBuiia paboTHI C TOPIOYMMH BEIIECTBAMH — 2 0.

3. [IpumepsI B3pHIBOONACHBIX BEIIECTB — 2 0.

4. [IpaBuiia paboThl ¢ B3pHIBOONACHBIMU BellIeCTBAMH — 2 0.

4. Uto HeoOX0IMMO MPUHUMATh BO BHUMAHHUE MPU BHIOOPE MPOMBIBHON KHUIAKOCTH IS
ocanka? B uem cyth Mmetona aexkanranuu? (3 0.).

MakcuManbsHas oreHKa — 3 0amIoB. Y aenbHbIi Bec B 00meM daute KJIK — 7.5 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. YcnoBus BEIOOpA MPOMBIBHOM KUAKOCTHU JJI OCAKa: TEMIEpaTypa, HaTu4iue HOHOB,
HaJIM4He OJHOMMEHHBIX HoHOB — 0.5, 0.5, 1 0.

2. Cytb Merosa aexkanrauu — 1 0.



5. Kak mpoBoadT ¢puibTpoBaHNEe arpeCCUBHBIX KHUIKOCTEH; TOPSYUX pacTBOPOB BEIIECTB,

JIETKO KPUCTAJUTM3YIOUINXCS MPH oxJaxkaeHuu? (4 6.).

MaxkcumanbHas oneHka — 4 0ayuioB. Y nenbHbIN Bec B 001eM Oamre KJIK — 10 %.
Kpumepuu oyenusanus pe3ynibmamog 00yuenus

1. YcnoBus u matepuan GpuiabTpa npu GUILTPOBAHUE arPECCUBHBIX KUIKOCTEH — 2 0.
2. [Tpubop mist GuIIbTPOBAHUS TOPSIYUX PACTBOPOB BEIIECTB, JIETKO

KPUCTAITU3YIOMIMXCS TIPU OXJTaKICHUH — 2 0.

(30 6)

6. lnst uero cimykut razoMeTp? Y CTpOCTBO ra3oMeTpa u mpasuiia padotel ¢ HUM. (3 0.).
MaxkcumaibHas oreHKa — 3 0ayuioB. Y nenbHbIN Bec B 001eM Oaure KJIK — 7.5 %.

1. YerpoticTBo razomerpa — 1 6.

2. [IpaBuna pabotsl ¢ razomerpom — 1 6.

3. Ha3znauenue razomerpa — 1 0.

Bapuant Ne 1 CP Ne 1 no padote co cnpaBo4Hoii iuTepaTtypoii (20 0)
VYka3zaTb BEIMYUHY U Pa3MEPHOCTD:

— paauyca atoma, nona: Ca, Co?*;

— DHTaJBINH, SHTponuH obpazoBanus H2O0 (r., xk.);

— MOCJIeI0BATEIIbHBIX dHEPTruil noHu3aruu aroma Ti;

— 3JIEKTPOOTPULIATEIILHOCTH aToma S;

— TemriepaTtypbl kurneHus, u riasieHus NaCl,

— pactBopuMoctH B Bojie K2Cr207 npu Temnepatype 20 °C;

— npousBeneHus pacrBopumoctu Al(OH)s3;

— KOHCTaHTBI JUCCOLMAIMHN YKCYCHON M YTOJIbHOM KUCIIOT 110 NepBoii cTynenu npu 25 °C;
— €IMHUIBI U3MEPEHUSI MOILITHOCTHU, HAPSKEHUS;

— moutekysisspHoi maccest ZrOCl, - 8H,0;

— TeMIiepaTyphbl IUIABJICHUS HOIUA KAJUS;

— SHepruM Kpucraummieckoil pemetku CaFa;

— aHepruu cBs3u Ge—0;

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

— TeMIepaTyphl KUTMIeHus 5,5 %-HOro pacTBOpa IJIaBUKOBON KHUCIIOTHI;

— CTAaHJAPTHOTO EKTPOJHOTO MOTEHIMANa Honypeakiuu Ba®" + 2e” = Ba

— CTaHJAPTHOMN MOJBHOU TEMIOEMKOCTH TMAPOKCHIa OepUILINS;

— KOHCTaHTHI HECTOMKOCTH U YCTOMUMBOCTH KommuiekcHoro nona [CO(NHs)a]?;
— pH ocaxnenus Fe(OH)3;

— SHTANBIHUY THApaTaluy HoHa Cu?*,

MaxkcumanesHas onenka — 20 6amios. Y nenbHbIN Bec B 00mem Oaxire CP — 5 %.
Kpumepuu oyenusanus pe3ynomamog ooyuenus

1. BeanunHa; pa3MepHOCTb KOMIIOHEHTHI Kaxaoro 3aganus — 0.5; 0.5 0.

Buser Ne 14 CP Ne 2 «PacTBOpbI, onpeiesieHne coep:KaHus BellleCTBA B PacTBOPe»

1. Paccunraiite MOJSPHYH0 KOHLEHTPALUIO, MOJSUIBHOCTh M MOJIBHYIO JOJIIO a30THOU

KHUCTIOTHI B pacTBOpe, coaepxarieM 30 % (mac.) HNO3 (m1oTHOCTh pacTBOpa CM. B CIPABOYHUKE).

(8 6).

MaxkcuMmanbHas olieHka — 8 6amioB. Y neiapHbIN Bec B o0meM 6amne CP — 26.7 %.
Kpumepuu oyenusanus pe3yiomamog o0yueHus

1. Haxoxzaenue minotHoctd 30 %-Horo pactBopa HNO3z — 1 6.

2. Haxoxnmenne maccel M 1 71 30 %-Horo pactBopa HNO3z — 1 6.

3. Haxoxnenue maccel M HNOs B 1 1 30 %-noro pactBopa HNO3 maccoit m—1 6.

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



6. PacueT MOJISIpHOI KOHIIL., MOJISTTBHOCTH M MOJIBHOM J10JTM 30THOM KHUCIIOTHI B PaCTBOPE
-30.

2. Onpenenure Gpopmyiy BemiecTBa, coaepxaiiero 40 % (macc.) yriepona, 6.66 %
Bojoponaa u 53.34 % cepsr; pactBop 0,3 T 3Toro Bemectsa B 27 T 6eH3ona 3amep3aet Ha 0.318° C
HIDKEe YeM OeH301 (cM. cripaBouHUK). (7 0.).

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

Kpumepuu oyenusanus pesynomamog ooyuenus

1. Haiitu monbpHBIC cooTHOmeHus atomoB C : H : S B Monekyre BemectBa — 1 0.

2. Haiiti maccy m BemectBa B 1 kr 6en3omna — 1 0.

3. Haiitu uncno moneii N Bemectsa B 1 kr 6ensona — 1 6.

4. B cnpaBoYHHKE HAHTH KPUOCKOTTMYECKYIO KOHCTAaHTy OeH3o0sa — 1 0.

5. 3ammcath MaTEMAaTHYECKOE BBIPAKEHUE AJIs 3aKOHA PayIis, N3 HETO HAMTU BBIPaXKCHHE
Ju1s1 M2 — MOJIEKYJIIpHO#M Macchl BemecTBa — 2 0.

6. Paccuntare M2, HAliTH HCTUHHYIO MOJIEKYJISIpHYIO (hopMyity BemectBa — 1 6.

3. Kak nmpuroroButs 111 0.1 MOJIB/1 pacTBOpa CEpHON KUCIIOTHI, UCXOIS U3
KOHIICHTPUPOBAHHON CEpHOM KUCIIOTHI, coaepxkaiiei 96 % (mac.) HoSO4 u umeronieid mioTHOCTh
1,84 r/cm®? (86.).

MakcumanbHas oneHka — 8§ 6ayioB. Y ienbHeIi Bec B oomem 6amte CP — 26.7 %.

1. Haittu maccy m H2SO4, HeoOxoaumyto i npuroroBienus 1 0.1 monb/m pactBopa —
20.

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

3. Haiiti o6bem V 96 %-ro pactBopa H2SO4 Maccer My, cogepkamero maccy m HoSOs —
20.

4. O6wem V 96 %-ro pactBopa H2SO4 maccer My, cogepkamero maccy m H2SOs, BHECTH
B MEpHYI0 KoJIOy Ha 1 11, cofepxaliyto Boly, OXJIauTh, pa30aBUTh 10 METKU — 2 0.

4. PactBopumocts Fe(OH)2 mpu HekoTopoii Temnepatype cocrasiser 7.7 -+ 107° mons/i.
PaccuuTaiite mpou3sBeeHre pacTBopuMocTH ruapokcuaa sxenesa(ll) mpu sroit Temneparype. (7
0.).

MaxkcuManbpHas oreHkKa — 7 0amioB. Y aenbHbIi Bec B 00meM Oamute CP — 23.3 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. YpaBHeHHE XUMHUYECKOIN Peakilni reTepOreHHOro paBHOBecHs pactBopenust Fe(OH)»
-16.

2. Boipaxxenue ans [P rugpokcnna — 1 6.

3. Beipaxenne [OH ] uepe3 paBHOBeCHYI0 KOHIeHTparmio [Fe?'] —2 6.

4. Bripaxenue I1P uepe3 paBHOBecHbIe KoHIeHTpanuu [Fe?*] u [OH™] -2 6.

5. Pacuer [P — 1 ©.

Buser Ne 5 KP Ne 1 «PacTtBopbl, ux Tunbl 4 cBoiicTBay (70 0)

1. Ilonstue ocMoca, ocmoTuyeckoro napneHusi. 3akoH Bant-T'odda oTHOCHTENTHHO
OCMOTHYECKOTO  JaBJ€HUsI  pa30aBICHHBIX  PACTBOPOB  HEJETYYMX  HEDJIEKTPOJIMTOB.
[Tpumenenue sineHust ocmoca. (10 6.).

MaxkcuMansHas orenka — 10 6amtoB. Y aenbsHsI Bec B 00eM damute KP — 14.3 %.

Kpumepuu ouenueanus pezyriomamos ooyuenus (yKazan MaKcumaivHolil 6aun 3a
COCMABGNAIOULYIO HACMb 80NPOCA)

1. [ToHsATHS OCMOCA U OCMOTHYECKOTO JaBieHUs — 3 0.

2. ®opMyIMpPOBKA U MaTeMaTH4ecKasl 3anich 3akoHa Baut-I'opda otHocuTenbHO
OCMOTHYECKOTO JIaBJICHUS Pa30aBICHHBIX PACTBOPOB HEJIETYYHX HEINIEKTPOIUTOB — 4 0.

3. SIBneHue ocMoca B IpUpPOJe, IPUMEHEHHE SBJIEHUSI OCMOCa B MpakTuke — 3 0.

2. ®akTOpBI, BAUSIONIME HA pACTBOPUMOCTD Ia30B B XKUAKOCTAX. 3akoH ['enpu. [lonstue o
napIuaibHOM JlaBiieHnu rasza. (5 6.).

MakcumanbHas orieHKa — 5 6ayutoB. Y aenbHbIN Bec B 001iem 6amie KP 7.1 %.

Kpumepuu oyenusanus pesynomamos ooyuenus



1. BiustHue Temnepatrypsl Ha paCTBOPUMOCTH Ta30B B KUIKOCTSIX — 1 0.

2. BrniusiHue naBiieHus: HA pACTBOPUMOCTh Ta30B B JKUIKOCTSX — 1 0.

3. [onsATHE O MapIyaILHOM JIaBJIICHUH ra3za (Ha mpuMepe Bo3ayxa) — 1 0.

4. 3axon ['eHpH OTHOCUTEIILHO BIUSHUS JIaBIICHUS HA PAaCTBOPHUMOCTH ra30B B
SKUIKOCTSIX — 2 0.

3. ChopmynupyiiTe yCIOBUS PaCTBOPCHHUSI M BBITIaJICHUS 0caikoB. [IponsBenenue
pactBopumocTH Sh2Ss3 cocrasnster 3 <10 7. Beraucnute pactBopumocts comu. (10 6.).

MaxkcumanbHas onenka — 10 6amos. Y aenbHbli Bec B 00mem 6amne KP — 14.3 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. [TonsiTre HackimeHHOTO pacTBopa — 1 6.

2. ®opMyJIMpOBKa MpaBUjia MPOU3BEICHHS PACTBOPUMOCTHU — 2 6.

3. Ucnonp3oBaHue mpaBuiia MPOU3BEACHUS PACTBOPUMOCTH JJIsi YCTAHOBJICHUS YCIIOBUS
pacTBOpPEHUS U BbINAJACHUS 0caakoB — 1 6.

4. 3anuch TeTepOreHHOro PaBHOBECHS IS HACKIIIICHHOTO pacTBopa Sh,S3 (T.),
BbIpakeHust s [1P — 3 6.

5. BolumciieHne pacTBOPUMOCTH coii ShS3— 3 6.

4. JlaiiTe MOHATHE «KaXYIIEHCS CTENEHN AUCCOIUAINID CHIIBHOTO 3JIEKTPOJIUTA.
Boruncnure 3¢ dexTrBHbIC KOHIIEHTpAaUU HOHOB B 0,2 MoJib/11 pactBope Fe2(S0a4)3, ecnu
CTEIMeHb JHccolHauu dekTpoiura cocrasiser 0,85. (5 6.).

MaxkcumanbHast OlleHKa — 5 0aiioB. Y ienbHbI Bec B 00mem 6ate KP — 7.1 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. IloHsATHE «KaXKYIICHCS CTENEHH JUCCOIMALMNY CHIIBHOTO AJIEKTponTa — 2 0.

2. VpaBHenwue auccorpaiun Ha HoHbl Fe2(SO4)3 B pactBope — 1 0.

3. PacyeT HCTUHHBIX KOHLIEHTpaLUi HOHOB coyiu — 1 O.

4. Pacuer 3()(peKTUBHBIX KOHIIEHTPAIMl HOHOB cotk — 1 O.

5. Uemy paBen pH pactBopa, ecnu k 3,5 11 Boasl npubaButh 1 M 72 %-Horo pactopa
a30THOH KHCJIOTBI, MMeomero mioTHocTs 1,43 r/cM®?  (Jlucconmanuio a30THOH KHCIOTHI B
IIOJIly4YE€HHOM PacTBOpPE cunuTaTh 1osiHoi). (10 6.).

MaxkcuMmansHas orienka — 10 6amnoB. Y aenbHbI Bec B 00meM Oaute KP — 14.3 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. Onpenenennie Maccel a30THOM KUCIIOTHI B 1 M1 72 %-HOro pacTBOpa ¢ IUIOTHOCTBIO
1,43 r/cm® (maxosxnenue Macchl 1 M pactBopa u Maccel M HNO3) — 3 6.

2. Haxoxnaenue uyncna moneit N HNOz B ee macce m — 2 6.

3. Onpenenenne CyMMapHOTO 00beMa PacTBOPa, MOJIIPHOU KOHIIeHTparuu C MOJTb/J
HNOg3 no u3BecTHo# BenmnuuHe N — 2 6.

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

6. Hanmummre ypaBHEHUs peakilyii, MPOTEKAIOIIUX Ha KaTO/Ie U aHOJIE MPH dIEKTPOTIU3e
pactBopa u pacriaBa KOH. Kakoif nmpoayKT u B KakoM 00beMe BBIJIEIUTCS Ha aHOJIE TIPU
anekTponuse BogHoro pactBopa KOH B Teuenue 10 mun nipu cuiie Toka 6 ammep? (106.).

MaxkcuMansHas orieHka — 10 6amnoB. Y nensHbIN Bec B 00meM Oamre KP — 14.3 %.

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. YpaBHeHHs peakiuii, TPOTEKAIONIMX HA KATOJI€ U aHOJIE MPHU JIEKTPOJIU3E pacTBOpa
KOH -2 6.

2. YpaBHEHMS peakUui, IPOTEKAIINX HAa KaTOJIe U aHOJIE ITPH AIIEKTPOJIU3€E pacIuiaBa
KOH -2 6.

3. Marematnueckoe BeIpakeHue 3akoHa Dapajest st anekTpoiauza — 3 0

4. Pacuet 0ObeMa KUCTIOPO/Ia, BBIJCISAIONIETOCS Ha aHOE MPH IEKTPOIIHU3E BOAHOTO
pactBopa KOH — 3 6.

7. Kakue npoaykThl nosyuatcs npu cnuanuu pactBopoB CrCls u NaxSOs3? [laiite
00BSCHEHUS, 3AIHUIINTE YPABHECHHE XUMUYECKON PEaKIMK B ITOJIHOM M COKpaImIeHHOM BHe. (3
0.).

MaxkcumanbHas olieHKa — 3 0ayioB. Y enbHEIH Bec B oomem 6amute KP — 4.3 %.



Kpumepuu oyenusanus pezynomamog ooyuenus

1. 3anuck ypaBuenus B3aumoaerictBust CrCls u NaxSOs B monekymnsiproit hpopme — 1 6.

2. 3anuck ypaBuenus B3aumozeiicteust CrClz u NaxSOsz B nonnoit hopme — 1 6.

3. O0wsacHenue oopaszoBanus mpoaykroB Cr(OH)s u SO2 B 3T0it peakimu — 1 6.

8. UTo Ha3bIBAaeTCsl HOHHBIM ITPOU3BEACHUEM BOJBI M OT KaKUX (paKTOPOB OHO 3aBUCUT?
(26.).

MaxkcumaibHas oneHka — 2 0ayuioB. Y nenbHbIA Bec B o0miem damre KP — 2.9 %.

Kpumepuu oyenusanus peszynbmamog ooyuenus

1. Beipaxkenue 111 KOHCTaHTBI paBHOBECHS rccoraluy Boasl — 0.5 0.

2. Pacder nonHoro mpousBeneHus Boabl Ky 1o U3BECTHON KOHCTaHTE PABHOBECHS
JUCCOLIMAIIMU BOJIbI U PABHOBECHO KOHII. BOJBI B UMCTOM Boze — 1 6.

3. 3aBucumoctb Kw ot Temmnepatypsl — 0.5 6.

9. Haiimue MonekynspHyto Maccy kamdopsl, eciia pactBop 0,552 v ee B 17 1 apupa
kuruT Ha 0,451 °C BbImre, yeM uncTeiid d3¢up (s adupa £ = 2,16 rpax - kr/monb). (10 6.).

MaxkcumanbHas onenka — 10 6ayuioB. Y nenbHbIN Bec B o0mieMm Oawre KP — 14.3 %.

Kpumepuu oyenusanus peszynbmamog ooyuenus

1. Macca kamdopsr m B 1 kr a¢pupa — 2 6.

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

3. Martematuueckoe BbIpakeHHe 3aKoHa Payiisi OTHOCUTENBHO MOBBIIICHUS TEMIIEPATyPhl
KHIICHUS PACTBOPA IO CPABHEHUIO C YHCTHIM PACTBOPUTEIIEM, BBIBOJ] BBIpAKCHHS JTst M2 —
MOJIEKYJISIpHOI Macchl kKampopbl — 4 6.

4. PacueT BenmnunHbI M2 — MOJIEKYIJISIpHOM Macchl KaM(popsl — 2 6.

10. Tonp3ysich 3HAYEHUSIMU BOCCTAHOBUTEIBHBIX 3JICKTPOIHBIX MOTEHIIHAIOB
CUCTEM,ONPEICITUTE BO3MOKHOCTh MPOTEKAHMS peakiuii B pacTBope (yKa3aTh MPOAYKTHI,
paccTaBUTh KO3(PPUIIUCHTHI):

HCI (xonm.) + KoCr207 — (56.)

MakcuManpHas oreHKa — 5 0aIoB. Y aenbHbIi Bec B 00meM Oamute KP — 7.1 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. 3anucaTe NPOAYKTHI, pAaCCTaBUTh KO (PHUIIMEHTHI B ypaBHEHUU peakiuu — 2 0.

2. [Tonp3ysich CIIpaBOYHBIMH JaHHBIMHU, YKa3aTh 3HAYCHUS CTAHAAPTHBIX
BOCCTAaHOBUTENBbHBIX SJICKTPOAHBIX  TMOTEHIIMATIOB COMPSDKEHHBIX map — 1 6.

3. Haiitn O/1C ranpBaHHYECKOIO 3JIEMEHTA, COCTABICHHOTO U3 CONpPSIKEHHbIX map — 1 6.

4. Haiitu AG snemeHTa, cieiath BBIBOA — pabOTaeT OH WM HET, CJENIaTh BBIBOJ O
IPOTEKaHUU paccMaTpUBAEMOM peaklMM B pacTBOpe (B XMMHUYECKOM cTakaHe) — 1 O.

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

1. OcHOBHBIE TIONIOKEHUS COBPEMEHHOW KBAaHTOBOMEXaHMUYECKON MOJenu aToMa
Bozopoaa. 20 0.

MaxkcuMansHas orenka — 20 6amnoB. Y aenbHbIi Bec B 001eM damute KJIK — 28.6 %.

Kpumepuu oyenusanus pesynoemamos ooyuenus

1. JIBoiicTBeHHAs IPHUPO/Ia AIIEKTPOHA, OMKICAHNE TTOBEIEHUS IIEKTPOHA B PaMKaxX
KBAHTOBOM Me€XaHHUKH — 6 0.

2. BeposTHOCTHOE, CTATUCTUYECKOE MTOBEACHUE AIIEKTPOHA (IPUHIIUI HEOTIPEIeTICHHOCTH
['eitzenbepra) — 7 6.

3. [lonsitre BonHOBOM pyHkIMK (ypaBHeHue lpenunrepa), kBajpaTa BOTHOBOU
¢yHkuunu. 7 0.

2. [IpuHIITI MOCTPOCHUS SJIEKTPOHHBIX CTPYKTYP MHOTO3JIEKTPOHHBIX aTOMOB. HazoBure
AJIEMEHTBI, Y KOTOPBIX 3aIIOJTHCHBI 3JIEKTPOHAMH NS- U NP-cocTostHu. 12 0.

MakcuManbsHas orieHka — 12 6amnos. Y aensHbIi Bec B 061eM daute KJIK —17.1 %.

Kpumepuu oyenusanus pesynomamos ooyuenus

1. Ilpuuunbl oTanums >Heprud AO MHOTO3JIEKTPOHHBIX aTOMOB OT 3Hepruu AO aToma
Bozopoaa — 4 0.



2. DHepreTuyeckas mociaeaoBaTeIbHOCTh AO MHOTO3JIEKTPOHHBIX aTOMOB — 3 0.
3. IIpyHUIMIIBI ¥ TPaBUIIO 3aII0JIHEHUE 31eKTpoHaMU AO MHOTOAJIEKTPOHHBIX aTOMOB — 3

4. DneMeHThI IEPHOANYECKON CHCTEMBI C 3aIOJTHEHHBIM NS-cocTosiHueM — 1 0.

5. DyeMeHTHI IEPHOTUIECKON CUCTEMBI C 3aIIOJIHEHHBIM NP-cOCTOsTHUEM — 1 0.

3. ATOMHBIE U MOHHBIE PAJINYChl, IEPUOIUUECKOE U3MEHEHUE UX BJIOJIb IIEPUOIOB,
n3MeHeHue B rpynmnax. C 4eM CBs3aHO TNEPHOINYECKOE M3MEHEHHE aTOMHBIX paauycoB? [laiiTe
nosicHenus. 13 0.

MaxkcumansHas onenka — 13 6ayuioB. Y nenbHbIi Bec B 00mem Oawre KJIK — 18.6 %.

Kpumepuu oyenusanus pesynomamos oo6yuenus

1. IToHATHE aTOMHOTO ¥ HOHHOTO paauycoB — 3 0.

2. O0ObsICHEHHE YMEHBIIICHUS BEJTMYHUHBI paJnyca BAOJIb mepuoaa — 3 0.

3. [Ipuuunbl, 00YCIOBIMBAIOIINE TEPUOIUYHOCTS B U3MECHEHUHU BEJTUYMHBI pajnyca — 4

4. XapakTep U3MEHEHHUS BEJIMYUHBI paJyca B TPYIIax 3JeMEHTOB — 3 0.

4. Jlns ykazanHbix aroma u vona Ni, Br:

— 3amMcarh MOJIHYIO U COKPAIICHHYIO JIEKTPOHHBIE (JOPMYIIBI;

— yKa3aTh pacIpeielIeHUE AIEKTPOHOB 110 S3HEPTETUYECKUM YPOBHSIM (2, 8 U T.1.);

— n300pa3uTh YHEPTETUUYECKYIO MOCIEI0BATEIbHOCTh YPOBHEH, MOypPOBHEH U aTOMHBIX
opOuTanei B BII€ SJHEPTETUYECKON IUarpaMMmel;

— yKa3aTh BaJICHTHBIC DJIEKTPOHBI M JUIsI KOKJIOTO0 W3 HUX 3amucaTh HaOOp KBAaHTOBBIX
YHCEJL;

— yKazaTb NPUHAAJIC)KHOCTH dJIEMEHTA K TPYIIIe, MOATPYIINe, CEeMEUCTBY. 15 ©.

MaxkcumanbHas omnenka —15 6amioB. Y nensHbii Bec B 00mem 6amie KJIK — 21.4 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. ITonHbIe U cOKpaleHHbIE 3IeKTpoHHbIE hopmyJsl 1t Ni, Br —2 6.

2. PacripeziesieHue 3JIEKTPOHOB 10 SHepreTudeckuM ypoBusM (2, 8 u t.1.) Ni, Br — 4 6.

3. DHepreTuyecKyo Mocie10BaTeIbHOCTh YPOBHEH, OYPOBHEN U aTOMHBIX OpOUTaei
B BH/JIC SHEPreTHUYCCKO# quarpammsl s atoma Ni— 3 0.

4. Habop KBaHTOBBIX YHCEJ JJIs1 BAICHTHBIX JIEKTPOHOB Br™ —4 6.

5. IlpuHaiIeKHOCTh 3JIEMEHTOB K IpyIIe, MOATPYyIIe, CEeMEHCTBY — 2 0.

5. YKaXHTe TOJTHBIE U HETIOJHbIE AJIEKTPOHHBIC aHAJIOTH JIJISl JIEMEHTOB IIECTOW TPYTIITHI
NEPUOANYECKON CUCTeMBI. 5 0.

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

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. IToHATHE MOTHBIX U HEMOJHBIX YJIEKTPOHHBIX aHAJIOTOB — 1 0.

2. JlokazaTesbCTBa HAJIMYUS MOJHOM JIEKTPOHHON aHAJIOTHH Y 3JIEMEHTOB HOATPYIIIbI
Opoma Mexay co0o0il M y 3JIEMEHTOB MOArPYIIIBI XpoMa Mexay co0oif — 1 6.

3. XuMu4eckre aHaJIOTHH Y 3JIEMEHTOB MOJrPYIITBl OpoMa MKy COOON U Y 3JIEMEHTOB
noarpynmsl xpoma — 1 6.

4. OnextponHble aHanoruu cepbl(VI) U 371eMEHTOB MOATPYIIBI XpOMa B
[IECTUBAJICHTHOM COCTOSIHHH (HETIOJIHBIC DJIEKTPOHHBIE aHaIoTH) — 1 .

5. Xumnueckue aHanorun cepbl(VI) 1 371eMEHTOB MOATPYHIBI XpoMa B
HIECTUBAJICHTHOM COCTOSTHHH — 1 0.

6. O0BsSICHUTE TIOUEMY:

— CPOJICTBO K AJICKTPOHY aToMa XJIopa BHIIIE, 4eM cpoicTBO aToma ¢ropa (3,82 u 3,62
7B COOTBETCTBEHHO);

— sHeprus noHuzanuu E1 atoma dpocdopa (10,49 »B) Beie, yem E1 atoma kpemuus (8,36
’3B). 56.

MaxkcuManbHas oleHka — 5 6amioB. Y nenbHbii Bec B o0mem 6ane KJIIK — 7.1 %.

Kpumepuu oyenusanus pe3yromamog o6yyeHus



1. O0BsAcHEHHE OONBIIETO CPOJCTBO K AIIEKTPOHY aToMa XJjiopa (HaJudue BakaHTHOTro -
MOIypPOBHS) 110 CPAaBHEHHUIO ¢ aToMOM ¢Topa — 3 0.

2. O6psacuenue Oomnbiel BenmnunHbl £1 atoMa (hochopa (HarmoaI0BUHY 3aMl0JIHEHHBIN 3-
MOJTyPOBEHB) 110 CPABHEHHUIO C aTOMOM KpeMHHsI — 2 0.

Bapuant 1 KJIK «Xumuueckas csizb» (70 0.)

1. PaccMoTpeHue KOBaJIGHTHOM CBS3U B paMKax TEOPUH BaJIEHTHBIX cXeM. OCHOBHBIE
MOJIOKEHUS TeopuH, ee mpumeHenue. (15 0)

MaxkcumanpHas oneHka — 15 6ayuioB. Y nenbHbIi Bec B 00mem Oawre KJIK — 21.4 %.

Kpumepuu oyenusanus pesynbmamog ooyuenus

1. ITonaTHe TeOpUH U €€ CTPYKTYphI — 1 0.

2. OcHoBHbIe NION0KeHUs1 Teopun BC, ycinoBust 00pa3oBaHHs KOBAJIEHTHOH CBsI3U — 3 0.

3. CBs3u 6-, T -, O-THII, MEXaHU3M HX 00pa3oBaHus — 2 0.

4. XapaKkTepUCTUKH CBSI3U: SHEPTHSL, JJINHA, KPATHOCTb, YTOJI CBSI3H, MOJISIPHOCTH — 3 0.

6. IToHsATHS HACKIIITAEMOCTH CBSI3U 1 BAJIGHTHOCTH aroMa — 3 0.

8. [lonsiTre HAMPABICHHOCTH CBS3H, IPUMEHEHUE TOHSITHS JJIs ONPEICIICHUS TeOMETPUU
ra3000pa3HbIX KOBAJIEHTHBIX MOJEKYJ — 3 0.

2. N300pazute HepeKpbIBaHKE aTOMHBIX opbuTanein (c y4eToOM
TUOpUAM3AIMH 11. a.) IPH 00pa30BaHUU KOBAJIEHTHOW Mosekynsl HoS (r.). Ykaxute Qopmy
moJekybl. (10 6.)

MaxkcuManbHas orenka — 10 6amnos. Y aensHblil Bec B 061em oamute KJIK — 14.3 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. M306pa3ute cTpykTypHyto hopmyiy H.S, onpenenuts unio 6-cBszeit — 1 6.

2. Yucno BaJCHTHBIX JICKTPOHOB Y II. a. B MoJiekyie HoS — 1 6.

3. Yucno noxenennbix (I111) m Henoxenennsix map (HIT) — 1 6.

4. Tun rubpunuzanuu 1. a. — 1 0.

5. Iloka3zats nepekpoiBanue ruopugHbix AO cepbl ¢ S-opOUTaIsIMU aTOMOB BOJIOpOAA — 2

. Pacnonoxenne B mpoctpanctse 11T u HIT—2 6.
. Pacnonoxenune B npoctpanctse I1I1, popma monexyibr — 2 6.
. Ucxon M3 MOJI0KEHUS aToMa XJIopa B MEPUOINYECKON CUCTEME YKAKUTE:

— MAaKCHMaJbhbHO BO3MOXXHOE U pEAITbHO TPOSBISEMOE 3HAYEHHWE KOBAJICHTHOCTH
(mpumepsl);

— NpOsIBJIsieMble KOOPAMHALIMOHHBIE YKcia U cTeneH! okuciaeHus. (5 0.)

MakcuManbsHas oreHkKa — 5 0amioB. Y aenbHbI Bec B 00meM Oamuie KJIK — 7.1 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. MakcuMaabpHO BO3MOKHOE 3HaueHHe KoBaneHTHocTH atoma Cl (9,9 BAO) — 1 6.

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

3. IlposiBnsiemble aromoM xjopa KUY u CO, mpumeps! — 2 0.

4. Onpenenute creneHb HOHHOCTH CBA3M U 3((EKTUBHBIE 3apsi/ibl HA aTOMaX B MOJIEKYJIE
HBr, ecnu sxcriepuMeHTaIbHO ONpPEeeIeHHbIN TUIONbHBI MOMEHT Mosiekybl 0,78 D, a
MexbsepHoe paccrosaue 1,41 A. (5 6.)

MakcuManbpHas oreHKa — 5 0amaoB. Y aenbHbIi Bec B 00meM damte KJIK — 7.1 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. Paccuntarh qUNOIBHBIA MOMEHT THIIOTETHYECKON MOHHOM Mosekynsl HBr (mmna
JIUTIOJNS paBHA MEXBSIEPHOMY PACCTOSIHUIO) — 3 0.

2. Paccuntath 3¢ (HeKTHBHBI 3apsi Ha aTOME KaK OTHOIIIEHUE SKCIIEPUMEHTAIEHO
OTIPENIEIIEHHOTO JUITOJIEHOTO MOMEHTA K PAaCCYUTAHHOMY — 2 0.

5. M300pasute quarpaMmbl ypOBHEH MOJNEKYISIPHBIX opOuTaneir Mmonekyisl Co (T.),
oTpeeNuTe KpaTHOCTH cBs3u. (15 6.)

MaxkcuManbsHas orieHka — 15 6amnos. Y aensHbIi Bec B 001eM daute KJIIK — 21.4 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

W O\ W



1. Haittu uncno BasieHTHBIX AO nByx atomoB C, koMOuHupyemsix B MO, uncio MO — 4

2. N300paxkenue sHepreTudeckoi nocnenoBareabnoctd MO Ha nuarpamme — 5 0.

3. Pacnipenenenue BaJCHTHBIX 3JICKTPOHOB JIByX aromoB Ha MO — 3 6.

4. Pacuer KpaTHOCTH CBSI3U — 3 0.

6. OObpsicHHTE XOA UW3MEHEHHsS TEMIIepaTyp pas3JIoKeHUs B psay cyibdaros

JABYXBaJICHTHBIX MECTAJIJIOB!:

Cymsdar | BeSOs | MgSOa CaSO. SrSOs
Tpasn K 580 895 1149 1374
(106.)

MaxkcumansHas oneaka — 10 6ayuioB. Y nenbHbIN Bec B 00mem Oawre KJIIK — 14.3 %.
Kpumepuu oyenusanus pesynbmamog 00yuenus
1. YpaBHEHHE peaKkIuy TEPMUUECKOTO PA3JIOKCHHS CyJib(aTa MEII0YHO3EMEIbHOTO

Meraaia — 2 0.

2. TeHeHIMS N3MEHEHHS Payca HOHOB B pany Be?*—Sr?* —2 6.
3. XapakTep U3MEHEHUs TOJISPU3YIONIETO ACUCTBHS KATHOHOB B YKa3aHHOM PsITy Ha

AQHUOH KPUCTAIITNYECKON pemeTku — 2 0.

4. XapaxTep U3MEHEHHUsI TEMIepaTyp pa3ioxeHus cynbdaros — 2 0.
5. [lonTBeprkaeHUE pacCy ICHUI CIIPABOYHBIMH JaHHBIMH 10 TEMIIEpaTypam

pasnokeHus Cyab(}haToB YKa3aHHBIX METaIOB — 2 0.

7. ITouemy AQCI xyxe pactBopsiercs B Boje, ueM NaCl? [laiite oobsicienus. (5 0.)
MakcumanbHas olleHKa — 5 6ayioB. Y enbHeIi Bec B oomem 6amre KJIK — 7.1 %.
Kpumepuu oyenusanus pe3yiomamog o0yuenus

1. CpaBHenue nosspusyromiei criocooroctn nonos Ag™ u Na* — 1 6.

1. CpaBHenue Tuna XuMu4YecKkoi cBs3u B kpuctaummyeckux AgCl u NaCl -2 6.

2. DMNUpUYECKOe MPaBUIIO paCTBOPUMOCTH — 1 6.

3. BoiBoj o myumieii pactBopumoct NaC | — 1 6.

8. YKaxuTe THIBI B3aUMOJCHUCTBUS MEXIYy YaCTUIIAMHU: B METAJUTMYCCKOM JIUTHE, B

ra3oo00pa3HOM, JKHIKOM M TBEPJOM aMMHaKe; B PAacTBOpPE I3THUJIOBOIO CIHpPTa B BOJC; B
kommiekcHoM noHe [COFg]®” coemunenns Ks[CoFg]. KakoB Tum kpucTaminyeckoil pemeTku
YKa3aHHBIX TBEPbIX COCAMHEHUI? (56,

0.

MaxkcuManbHas olieHKka — 5 6auioB. Y nenbHbil Bec B o0meM 6amne KJIIK — 7.1 %.
Kpumepuu oyenusanus pezyromamog o6yyenus
1. T KpUCTAIUIMYECKON PELIETKH U TUIT B3aUMOJACUCTBUS B METAJUIMYECKOM JIuTHE — 1

2. Tun KpUCTAJUIMYECKOH pelIeTKH B TBEPAOM aMMHUAKe, TUIl B3aUMOJCHCTBUS MEKIY

JacTugaMu B l"a3006pa3HOM, KUIKOM U TBEPAOM aMMHUAKE — 2 0.

3. Tunbl B3aUMOJAEWCTBUS B PacTBOPE STHUIJIOBOTO cnupTa B Boje — 1 0.
4. Tun kpuctammnueckoii peretku B Ks[CoFs], npeobnanaromuii TUIT B3aWMOACHCTBUS

B KommiekcHoM nose [CoFs]* — 1 6.

2 cemecTp

Tembl 1abopaTOpHBIX padoT

[Tonydenue u cBOMCTBA BOJIOPOIA

[Tony4enue, cBoiicTBa CBOOOIHBIX TAJIOTEHOB U X COEIUHEHHH

Kucnopon, o3oH. CoenvHeHus: KUCIOPOa.

Cepa, coenMHEHUs cEPbI

ITomyuyenue, CBOMCTBA a30Ta ¥ €r0 BOAOPOJHBIX U KUCIOPOJHBIX COCTNHEHUN
[Tonyuenue, cBoiicTBa ocdopa u ero coeaunenuil. CBONCTBA METAIUTMYECKHX

oarwhE

CYPBMBI 1 BUCMYTaA, COCAUHCHUA DJICMCHTOB



7. CaolicTBa yriaepoa, mojy4eHue U CBOMCTBa coequHeHUH yriiepoaa. CBoiicTBa
KPEMHUS, TIOJTy4eHHUE, CBOMCTBA CBOOOIHOTO KPEMHUS M coequHEeHuH kpemHus. [Tonyuenue u
CBOMCTBa coeMHEHUH Oopa.

8. Meramisl ¥ COeAUHEHHUS ICTOYHBIX H MIEIOYHO3EMENBHBIX METAJIJIOB.

9. AntoMuHu# coequHeHus antoMuHus. [lonmydeHue, CBOMCTBA METAIIIMYECKUX
0JI0Ba U CBMHIIA, COEAUHEHHUI DJIEMEHTOB

10. Mens, cepeOpo U COSTMHEHUS DIIEMEHTOB.

11. [Tonydenue, CBOMCTBA METAIIMYECKUX [IUHKA, KaIMUS, PTYTH U COCIMHEHUI
DJIEMEHTOB.

12. [Toyuyenue u cBoiicTBa coenunenuit Banaaus (V, IV, 111, II).

13. Xpowm, coequnenus dnemenTta. CoequHeHus MOIHO/IeHa U BOJIbhpama.

14, [Toyuyenue u cBoiictBa coenunenuit mapranua (I, IV, VI, VII).

15. [TomyueHue u CBOMCTBA *Kene3a, KoOAIbTa, HUKENS U COSUHEHUIN AIIEMEHTOB

ceMelicTBa JKejes3a.

I[lnanbl ceMUHAPCKMX 3aHATHH, 3aJaHUs Ui NOATOTOBOK K Ja0opaToOpHBIM
padoram, TpeOGoBaHUA K 0GPOPMJIEHHIO OTYETA MO JIA0OPATOPHBIM PadoTaM COJEpKaTCs B
yuebnom nocobun: Ckopuk H. A. Heopranmueckas xummusi: JlabopaTopHbie, CEMHHApPCKHE H
npakTuueckue 3anatus: B 2 1./ H. A. Cxkopuk, JI. I1. bopuno, H. M. KopoTtuenko. — ToMck: Usn-
so TT'Y, 2018. — 264, 284 c.

Buier Ne 3 CP no HoMeHKJIaType HeOpraHu4ecKux coeannenui (20 6.)

1. laiiTe HA3BaHUA 110 MEXKAYHAPOIHOW HOMEHKIIATYPE CICTYIOINUM COSTUHEHUSIM:
SnOy, Fe203, H3PO4, H2SO3, Al(OH)s, Hg2(NO3)2, KAIO2, KCIOs, NaHSO4, BIOCI. 5 6.

MakcuManbsHas oreHKa — 5 0amioB. Y aenbHbIH Bec B 00meM damie CP — 25 %.

Kpumepuu oyenusanus pesynoemamos ooyuenus

1. HazBaHue no MexayHapoAHONW HOMEHKJIAaType ofHoro coeaunenus — 0.5 6.

2. IpuBenuTe TpaaULMOHHbIE Ha3Bauus coeaunenui, nonos: H3ASOs, H2COs, HNO2, H2S,07,
HeTeOs, H2Se04, K3VO4, KC103, AsO2~, Cr07%~. 5 6.

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

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. TpamuironHOe Ha3BaHue OJHOTO coenuHeHus, nona — 0.5 0.

3. TlpuBeauTe CrieNMAaNbHbIe Ha3BaHKsS HOHOB, BemecTs: H30", NoHs*, NO*, UO2?*, N3~
027, 137, CO, AsHs, N2Ha. 5 6.

MaxkcuManbsHas oreHKa — 5 0amIoB. Y aenbHbIH Bec B 00meM daute CP — 25 %.

Kpumepuu oyenusanus pesynomamos ooyuenus

1. CrenmanabHOE Ha3BaHHUE OJTHOTO MOHA, BemecTBa — (0.5 0.

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

MakcumanbHas olieHKa — 5 0ayioB. Y aenabHbli Bec B 001iem o6amte CP — 25 %.

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. Hazpanue no cucreme MFOITAK ogHOro koopuHaniMoHHOro coeiuHeHus — 1 0.

Bbujer Ne 1 k KJIK no xumun HemerasioB (70 6.)

1. ITony4yeHue u cpaBHUTENbHAS XapaKTEPUCTUKA BOJJOPOIHBIX coequHeHnit H3D
AJIEMEHTOB IJIaBHOW MOATPYIIIBI MATOM rPYIIIBI MEPUOANUECKOM ccTeMBbI. 15 6.

MakcuManbsHas orieHka — 15 6amnos. Y aensHbIi Bec B 061eM daute KJIIK — 21.4 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. IMonyuenue B madopatopun NH3z, PH3, AsH3, SbHz — 3 6.

2. CpaBHenue pusndeckux cBoicTB B psay NHz—SbHz — 3 6.

3. CpaBHEHHUE KHCIIOTHO-OCHOBHBIX CBOHMCTB B psixy NH3z—SbH3 — 3 6.

4. CpaBHEHHE OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOUCTB B psimy NHz—ShH3 — 3 6.



5. CpaBHEHHE CTIOCOOHOCTH BBICTYIIATh B KAYECTBE JIMTAHAOB B KOMIUJICKCAX METAJLIOB,
npumepsl — 3 0.

2. PonmanuctoBo0opoIHAs KUCIIOTA, TTOJTydeHue, conu. 10 0.

MakcumanbHas ouenka — 10 6amnoB. Y aenbHbIi Bec B 00memM Oamne KJIK — 14.3 %.

Kpumepuu oyenusanus pesynomamos ooyuenus

1. CtpykTypHas ¢popmyiia poAaHUCTOBOIOPOTHON KUCIOTHI — 3 0.

2. [TonyyeHue v CBOMCTBA pOJJAHUCTOTO BOJOPO/Ia; POAAHUCTOBOIOPOHOM KUCIOTHI — 2;
2 0.

3. [lonyuenue u cBOMCTBA POJIaHUIOB — 3 0.

3. Okcup 60pa, momydenue, cporictea. 10 0.

MaxkcumansHas oneaka — 10 6ayuioB. Y nenpHbI Bec B 00mem Oawre KJIK — 14.3 %.

Kpumepuu oyenusanus pesynomamos oo6yuenus

1. ITonyuenue oxcuma 6opa — 2 0.

2. Ctpoenue okcuna 6opa u ero ¢pusndeckue cpoicrsa — 3 0.

3. XuMu4ecKkue cBoicTBa okcuaa 6opa — 3 0.

4. Ilpumenenue okcuaa 6opa —2 0.

4. Kak MOKHO MOJIYYUTh B TPOMBIIIJICHHOCTH KPEMHHUI B CBOOOTHOM COCTOSIHUU ?
Hanwmmure ypaBHeHus peakuuid. 5 0.

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

Kpumepuu oyenusanus pesynoemamos oo6yuenus

1. YpaBHEHUE peaKIiK MOJTYYSHUS KPEMHUS B TPOMBILUIEHHOCTH — 2 0.

2. OU3HKO-XMMHYECKAss OCHOBA PEAKITHH ITOTYICHHSI KPEMHHUS U3 €ro OKCHaa (IpUBECTH
CIIpaBOYHBIC JaHHBIE) — 3 O.

5. Hanmummre npoayKThl peakiuu, pacCTaBbTe KOIPPUITUCHTHI:

H202 + K2Cr,07 + HCI — CrCls + ...

N2H4 + CuClz + NaOH — Cu20 +.....5 6.

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

Kpumepuu oyenusanus pesynomamos oo6yuenus

1. 3anuch MPOIYKTOB peakiuu; paccTaHOBKa Kod()UIMEeHTOB B epBoit peakuuun — 1, 1

2. 3anuch NPOIYKTOB peaKlUu; paccTaHOBKa KO GUIIMEHTOB BO BTOPOI peakiuu — 1,
30.

6. @TOpHUCTBIE COeAMHEHHS KCEHOHA, Toy4ueHue, cBoiictBa. 10 6.

MaxkcuMmansHas orieHka — 10 6amnoB. Y nensHbli Bec B 00meM oamre KJIK — 14.3 %.

Kpumepuu oyenusanus pe3ynomamog ooyueHus

1. YpaBHeHus peakuuii NoayyeHUs,, XMMU4ecKas cBsi3b B MoJiekynax XeFz, XeF4, XeFs —
I,1,160.

2. Ctpoenue Moiiekyn u (usnueckue cBoiictBa XeFz, XeFs, XeFs —1, 1, 1 6.

3. Xumuueckue corictBa XeF,, XeFs, XeFs—1,1, 2 0.

7. Okcupel cepsl, Noay4yeHus, ceoiictsa. 10 0.

MaxkcuMansHas orienka — 10 6amnos. Y aensHbIi Bec B 061eM daute KJIK — 14.3 %.

Kpumepuu oyenusanus pesynoemamos oo6yuenus

1.YpaBHeHHEe peakiiny MOdy4YeHHs cepHOro anruapuaa — 1 6.

2. Crpoenne Mostekyisl SOz (r.) — 2 0.

3. dusnueckue u xumudeckue cBoiicrea SOz — 2 0.

4. YpaBHEHHE peaKIUU TOJyISHHS] CEPHUCTOTO aHTuapuaa — 1 6.

5. Ctpoenue monexyis SO2 (1.) —2 0.

6. dusnueckue u xumudeckue cpoiictea SOz — 2 0.

8. 3anmummnTe ypaBHEHUS PEaKIUil MOTYUYSHHS TaJIOr€HOBOIOPOIOB B IPOMBIIIIIEHHOCTH
u naboparopun. Kak mosy4aroT COJISHYIO KHCIOTY B POMBIIIIEHHOCTH? 50.

MakcuManbpHas oreHKa — 5 0amnoB. Y nenbHbIi Bec B 00meM daute KJIK — 7.1 %.

Kpumepuu oyenusanus pesynomamos ooyuenus



1. YpaBHeHuUs peakiuii MOaydeHUs TajJoreHOBOAOPOIOB B MPOMBIIIIICHHOCTH — 2 0.
2. YpaBHEHHS pEaKIuil MOTYUYSHHS TaIOr€HOBOJAOPOIOB B Jaboparopuu — 2 0.
3. [TonyueHnue COJITHOW KHMCIIOTHI B POMBIIIIEHHOCTH — 1 ©.

Bapuaunt 4 KP Ne 2 mo xuMuu 3j1eMeHTOB IJIaBHBIX nmoArpyni -1V rpynn
nepuoanyeckoi cucremsol (60 0.)
1. O6mas xapakTepucTrKa J1eMEeHTOB riaaBHoW nmoarpynnsl |l rpynmel nepuogudeckoi
CUCTEMBI. 15 6.
MaxkcumaibHas oneHka — 15 6ayutoB. Y nenbHbIi Bec B 001eM O0auie KP — 25 %.
Kpumepuu oyenusanus pesynbmamog ooyuenus
1. 3anuch cOCTOSIHUSA BaJICHTHBIX 3JIEKTPOHOB aTOMOB, 00m1as ¢popmyina — 1 0.
2. XapakTep U3MEHEHHUs BEJIMYMH: pajinyca; IEpBOil U CyMMapHOI SHEPTUu MOHU3ALINY;
3JICKTPOOTPHUIIATEIFHOCTH; CTETICHH OKHCJICHHS aTOMOB B ITaBHOM moarpymime — 2; 2; 2; 2 0.
3. BriBoJ1 00 M3MEHEHUN XUMUYECKUX CBOMCTB COCIMHEHHM 3JIEMEHTOB TJIaBHOU
MNOJATPYIIBL: KUCIOTHO-OCHOBHBIX; OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX;
KOMILJIEKCO00pa3yomux ¢ npumepamu — 2; 2; 2 6.
2. Oxcu, THIPOKCHU]I, COTTU OCpUILITHS. 10 ©.
MaxkcumanbHas onienka — 10 6amioB. Y penbHbIi Bec B 06mmem 6amne KP — 16.7 %.
Kpumepuu oyenusanus pe3ynomamog odoyuenus
1. [lonyuenue, cBoiicTBa okcuaa depusuus — 2 0.
2. INomyudenue, cBOKCTBA THIpOKCcHIa Oepuius, ero aMmpoTepHocTs — 3 6.
3. Conu Gepuyunsi KATHOHHOTO ¥ @aHMOHHOTO THIIA C TPUMEPaMH, UX CBOHCTBa — 4 0.
3. Hanumure peakuuu pactBopenus cynbduaa onosa(lV) B cynshune ammonus,
COJISTHOM KUCIIOTE U THApOKcHae Hatpus. 10 0.
MaxkcuMmanbHas orienka — 10 6annoB. Y aenbHblil Bec B 061em oaiute KP — 16.7 %.
Kpumepuu oyenusanus pesynomamog ooyuenus
1. CpaBHenue cBoiicTB cyibbuaa onosa(lV) ¢ amokcunom onosa, BEIBOI — 3 0.
2. YpaBHeHHE peaknuu pacTBopeHus cyiabduna onosa(lV) B cynshuae ammonus — 3 6.
3. YpaBHeHue peakiuu pacTBopeHus cyiabpuaa onosa(lV) B consnoit kucnore — 2 6.
4. YpaBHeHHe peakuu pacTBopeHus cyiabpuaa onosa(lV) B ruapokcuae Hatpus — 2 6.
4. Kakoif cocTaB IMEIOT: cO/Ia KayCTHYeCKasl, COJIa KpUCTAIITHYecKasl, Co/ia
JBYYTJIEKHCIIas, Cojla KalbIIMHUPOBAaHHAs, COJla TUTheBast.”? 56.
MaxkcuManbsHas OIeHKa — 5 0aioB. Y aenbHbIl Bec B 00meM Oamute KP — 8.3 %.
Kpumepuu oyenusanus pesynomamog ooyuenus
CocraB yka3anHbix Bemects: 1, 1,1, 1, 16.
5. Ilomy4deHue antoMUHMS B TpoMblIIeHHOCTH. 10 O.
MaxkcuManbHas orieHka — 10 6annoB. Y aensHbIil Bec B 061eM oaute KP — 16.7 %.
Kpumepuu oyenusanus pesynomamog ooyuenus
1. Be16op coeMHEeHNs aTFOMUHUS TS TIOJTyYSHUS M3 Hero MeTaumnueckoro Al:
MPUPOJIHBIC COSTMHEHUS ATFOMUHHUS, UX TEMIIepaTyphl TUTaBlieHus — 3 0.
2. O6ocHOBaHME BbIOOpA 3BTEKTUKU U3 OOKcUTa U (utooputa — 3 0.
3. [Iporeccel, mpoTeKarolye Ha aHO/IE U KaTojie (MX MaTepua) MpHu JIEKTPOTIU3E
IBTEKTUKH — 4 6.
6. 3anuuinTe ypaBHEHUs peakiuii, paccTaBbTe KOI()(DUIINEHTHI:
AICI3 + (NH4)2S +H20 —
Na>Sn(OH)4 + NaOH + BiClz —
KOz + CO2 —
TICl3 + HS — 10 6.
MaxkcuMmansHas orienka — 10 6amnoB. Y aensHbIi Bec B 061em oaute KP — 16.7 %.
Kpumepuu oyenusanus pezynomamog ooyuenus
1. 3anuck NpoayKTOB B ypaBHEeHUsX peakuuit: 1,2, 1,1 0.
2. PaccranoBka K03 GUIIMEHTOB B ypaBHEHUsX peakuuii: 1,2, 1, 1 0.



BapuanTt 2 KP Ne 3 no xumum 3;1eMeHTOB 10004HbIX noarpynn -1V rpynn
nepuoan4yeckoii cucremnl (60 0.)

1. O0mas xapakTepuCTHKA JIEMEHTOB MOATPYIIBI Meau. [IpupoaHbie COeTUHEHMS 1
MOJIyYeHUE METAJIOB, UX CBOMCTBa. 15 0.

MaxkcumanbHas orieHka — 15 6anmoB. Y aenbHbli Bec B 001iem 6amie KP — 25 %.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. 3anuch COCTOSIHUS BaJICHTHBIX JIEKTPOHOB aTOMOB, o01iast popmyna — 1 6.

2.XapakTep U3MEHEHHUs BEIMYHMH: pajnyca; IepBOM U CyMMapHOW SHEPIUU MOHU3AINH;
AIEKTPOOTPUIIATENILHOCTH; CTENICHN OKUCIICHHUS aTOMOB B noArpymme meau — 15 1; 1; 1 6.

3. BeiBog 00 W3MeHEHHM XUMHYECKUX CBOWCTB COEIUHEHHHM JJIEMEHTOB ITOOOYHON
MOJATPYIIIBI: KUCIIOTHO-OCHOBHBIX; OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX; KOMILIEKCOOOPa3yOIINX
¢ mpumepamu — 1; 1; 1 6.

4. IpupoaHble COSAMHECHHS YIEMEHTOB TOATPYITBI Meau — 2 0.

5. INonyuenune metammueckux Cu, Ag, AU B TpOMBIIIIEHHOCTH — 2 0.

6. CroiictBa metaymmnueckux Cu, Ag, Au—3 6.

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

MaxkcuMmanbHas orienka — 10 6annoB. Y aenbsHblil Bec B 061em oaiute KP — 16.7 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. Cs13b B none Hg2>* — 2 6.

2. [IpuHImns! noayyeHus coeAuHeHnt pryTu(l) U3 MeTalIM4ecKkol pTyTH u
coenuHenuil prytu(ll); ypaBuenus peakuuii — 2; 2 6.

3. CoiictBa coeaunenuii pTyTH(l) (KHCIOTHO-OCHOBHBIE; OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIE) — 4 0.

3. [lomy4denue, cBOWCTBA OKCUIOB U THUIPOKCHUIOB SJIEMEHTOB MOATPYIIIbI CKAaHIMS U
ceMeNCcTBa JJAaHTAaHOUIOB. 3AKOHOMEPHOCTH B M3MEHEHUU UX CBOMCTB. 12 6.

MaxkcuManbsHas orieHka — 12 6amnoB. Y aenbHbIl Bec B 00meMm Oamute KP — 20 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1. YpaBHeHuUs peakiuil moxydeHne OKCUI0B, THAPOKCHIOB 3JIEMEHTOB MOATPYIIIIBI
ckauaus — 2 0.

2. 3aKOHOMEPHOCTH B M3MEHEHUH KUCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB, THAPOKCHIOB
AJIEMEHTOB MOJTPYIIIBI CKAHUS; COJIH JeMeHTOB — 3; 1 0.

3. YpaBHEHHUs peakiuil MoJdy4eHHe OKCUIOB, THAPOKCHIOB DJIIEMEHTOB CEMENCTBa
JIJAHTAHOUIOB — 2 O.

4. 3aKOHOMEPHOCTH B M3MEHEHHH KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB, THIPOKCHIOB
3JIEMEHTOB CEMEHCTBA JAaHTAHOUJIOB; COJIU dJIEMEeHTOB — 3; 1 0.

4. O0bsICHUTE pasnyre B PU3MIECKUX U XUMUYIECKUX cBoicTBax coenuHenuit TiCls u
TiClz. Kak monmyyarot atu coenunenus? KakoBa okpacka X BOJHBIX KHUCIIBIX PACTBOPOB?
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MaxkcuMaibHas orieHka — 6 6ayutoB. Y nenpHbIN Bec B obmem 6amie KP — 10 %.

Kpumepuu oyenusanus pe3ynomamog ooyuenus

1. YpaBuenwue peaknuu nonydenus TiCls, arperaTHoe COCTOSIHHE TIPH H. Y.,
MPEUMYIIIECTBEHHBII TUII CBS3H MEXKAY TUTAHOM U XJIOPOM, OKpacKa TUAPATUPOBAHHOTO MOHA
tutana(lll) — 2 0.

2. YpaBHenue peakiuu nonyuenus TiCls, arperaTHOe COCTOSIHHE TIPH H. Y.,
PEUMYIIECTBEHHBIN THIT CBSI3U MEKIY THTAHOM U XJIOPOM, THII CBsI3M Mexy dacturiamu TiCly,
OKpacka rupaTupoBanHoro nona turasa(lVv) — 2 6.

3. AHanM3 yKa3aHHBIX BBIIIC JJAHHBIX, BBIBOJ O PA3IMIUH (PHU3UICCKIX U XUMUYCCKUX
cBoiictBax coequnenuit TICls u TiCls —2 6.

5. K kakuM COeIMHCHUSIM [TUHKA, KaIMUs M PTYTH OTHOCSITCS CIICAYIONIUE TPUBHATBHBIC
HA3BaHUS: CyJieMa, KHHOBapb, KaJlOMeJb, IIMHKOBbBIE OeJiiia, IMHKOBBINA KyIopoc, TpeMyuast
pPTYyTh,? 6 6.



MaxkcumanbsHas orieHka — 6 0ayuioB. Y nensHbIA Bec B 00mem Oamie KP — 10 %.

Kpumepuu oyenusanus pe3yromamog o6yyeHus

1. 3anmuch xuMuYeckoro coctaBa oguoro coeaunenus — 0.5 6. (Cym.3 06.).

2. TpuBnanbHOe Ha3BaHue oaHoro coequHeHus — 0.5 6. (Cym.3 0.).

6. Boruncnute, CKOJIBKO TUTAHA MOYKHO MOJIYYUTh U3 18 T MpUpoIHOro MUHEpalia pyTHIIa
B IIPOIIECCE MATHUUTEPMUYECKOTO BOCCTAHOBIICHUS XJIOPUIA TUTAHA, €CIIH HCXOJIHOE ChIPhE
coaepkut 90 % TiO». 3anuiinTe ypaBHEHHsI TOCIEAOBATEIBHO MPOTEKAIOIINX PEAKI[Hi
noxyudenust TICls, ero BoccraHOBIICHMS. 6 0.

MaxkcumanbHas onieHka — 6 0ayuioB. Y nensHbIA Bec B 001em damie KP — 10 %.

Kpumepuu oyenusanus pesynbmamog ooyuenus

1. 3anuch ypaBHEHUI XUMHUYECKUX PEAKIIUs MOJIyYEeHUs TETPaxJIopuia TUTaHa
XJIOpUPOBAHUEM PYTHJIA; TOJIyUYeHHUs TUTaHa BocctaHoBIeHUeM Ti1Cls marauem — 1, 1 0.

2. Pacuer comepskanus (1) uricroro Ti0O2 B 18 T nmpupoaHoro munepaia — 2 0.

3. Pacuer xonuuecTBa (T) MOJIYy4YEHHOTO METANTMYECKOTO TUTAHA, UCXOIS U3
CTEXHOMETPUYECKUX COOTHOILIEHUH KOMIIOHEHTOB B peakuusix — 2 0.

7. Hanummre npoayKThl peakiuii, nogoepure Ko3duunueHTsr:

HgS + HNO3 (kon11.) — ...

Zn + HNOs (pa36as.) — NH4" ...

ScCls + Na2C204 (u36.) — ...

ZrOCl, + NH4sOH — ...

Au+ HCIl + HNOz — ... 56.

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

Kpumepuu oyenusanus pesynomamog obyuenus

1. 3anuck nmpoaykToB peakiuii 1-5 mo 0.5 6. — 2.5 6.

2. [on6op xkord¢uimenToB B ypaBHeHuax 1-5mo 0.56.—-2.56.

Buser Ne 3 k KJIK mo xumumn d-3;iemenToB (modounnie moarpynnst V-VIII rpymnm, 70
0)

1. O6mas xapakTepuCTUKa 3JIEMEHTOB MOATPYIIbl Mapraia. [IpupogHsie coennHeHus
AJIEMEHTOB, MOJy4YeHHE U CBOMCTBA MeTasuioB. 20 0.

MaxkcuMansHas orienka — 20 6amnoB. Y aensHbIi Bec B 001eM damute KJIK — 28.6 %.

Kpumepuu oyenusanus pezynomamog ooyuenus

1.3anuch cOCTOSIHUS BAJICHTHBIX 3JIEKTPOHOB aTOMOB 3JIEMEHTOB MOATPYIIIbI MAPraHIIa,
obmas popmyna — 1 6.

2. XapakTep U3MEHEHUs BeJIMYUH: PaJinyca; IepBOM U CyMMapHOW SHEPTUH HOHU3ALINHY;
AJIEKTPOOTPHUILIATEILHOCTH; CTENIEHU OKUCIIEHHUs aTOMOB B oArpynne mapranma — 1; 1; 1; 1 6.

3. BoiBos 00 M3MEHEHUN XUMUYECKUX CBOWCTB COCTUHEHUI 2JIEMEHTOB B TOOOYHOI
MOATPYMIIE: KUCTOTHO-OCHOBHBIX; OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX; KOMIUIEKCOOOPa3yIOIINUX
¢ npumepamu — 3; 3; 306.

4. TlpupoaHbie COETMHEHHS DJIEMEHTOB MOATPYIIBI MapraHia — 2 0.

5. Ilonydenue meranauueckux Mn, Tc, Re B mpomsblnuieHHOCTH — 2 6.

6. CpoiictBa Metannnueckux Mn, Tc, Re -2 0.

2. YKaXuTe NOJHbIE U HETIOIHBIE AJIEKTPOHHBIEC aHAJIOTH B MSATOM TpyMIIe NEPUOINIECKOM
cuctemsbl. Kakue B CBSI3M C 3TUM UMEIOTCSI XUMUYECKHE aHAJIOTUU B COEIMHEHUSIX AeMeHToB? 10
0.

MaxkcuMansHas orieHka — 10 6amnoB. Y nensHblH Bec B 00meM oamre KJIK — 14.3 %.

Kpumepuu oyenusanus pe3yromamog o6yyeHus

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

2. JlokazaTenbCcTBa HAIMYHUS MMOJTHOM SJIEKTPOHHOW aHAJIOTUU Y 3JIEMEHTOB MOATPYIIbI
MBIIIbSIKA MKy COOOM M Y DJIEMEHTOB MOATPYIIIBI BAaHAIHUSI MEXTY co00i — 2 0.

3. XuMu4ecKkue aHaJIOTHH Y 2JIEMEHTOB MOATPYIIEI MBIIIIbSIKA MEXKIY CO00H U y
AJIEMEHTOB MOJATPYIIIBI BaHAAHS — 2 0.



4. Dnextponnble aHajoruu y gocdopa(V) u 351eMEHTOB TOATPYIITHI BaHAIUS B

MSATHUBAJICHTHOM COCTOSIHUM (HETIOJIHBIE 3JICKTPOHHbIE aHAJIOTH) — 2 0.

5. Xumuueckue anasoruu 'y pochopa(V) v 371eMEHTOB TOATPYIITBI BAaHAIUS B

IISITUBAJIEHTHOM COCTOSIHHAH — 2 O.

3. [IpuBenute nmpumMepsl U30- U rereponosmcoeauHenuit xpoma(VI), nanumure

YpaBHEHHS PEaKIMi X MOoIy4eHus. 5 0.

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

1. ITonaTHst u30- U reTeponomcoeIuHeHui — 1 6.

2. YpaBHeHHs peakiuii nonyuenus usonoiucoeaunennii xpoma(VlI) —2 6.

3. VpaBHeHHs peaknuii monydeHus rerepornonucoeaunenuii xpoma(VI) — 2 6.

4. B kakux cpeax CymeCTBYIOT KAaTHOHbBI, OKCOKATHUOHBI M OKCOaHHOHBI BaHaus(V)?

[IpuBenuTe ux cocraBbl. 5 0.

MakcumanbHas olleHKa — 5 6ayioB. Y ienbHslii Bec B oomem 6amte KJIK — 7.1 %.
Kpumepuu oyenusanus pezynomamog o6yyenus
1. OOBsicHEHHE HEBO3MOKHOCTH CYIIECTBOBAHUS KaTHOHOB BaHaausA(V) B BOJIHOM

pactBope — 1 0.

1,16.

2. Cpena, popma (cocTaB) cyliecTBOBaHHs OKCOKaTHOHOB BaHaausi(V) — 2 0.

3. Cpena, hopma (coctaB) CylecTBOBaHUSA OKCOaHHOHOB BaHaaus(V) — 2 0.

5. Hanmmnre ypaBHeHUs peakui CIEAYIOMMX IPEBPALLECHHN:

MnO2 — Mn — MnClz — MnO; — KoMnOs — KMnOsa. 5 6.

MakcumanbHas olleHKa — 5 6ayioB. Y ienbHsIi Bec B oomem 6amre KJIK — 7.1 %.
Kpumepuu oyenusanus pesynomamog odoyuenus

1. YpaBHEeHHE XMMUUECKOW PEaKIIMK MPEBpAICHUs BEIIECTBa B nocieayromee — 1, 1, 1,

6. [IpuBenuTe mpuMepsl KOMIUICKCHBIX coeanaennii kooansTa(ll) m kobanera(lll). Kak

MO>KHO MOXy4uTh rekcaMmMuukobanstu(ll) xmopun? 5 6.

MakcumanbHas olleHKa — 5 6ayioB. Y enbHeIi Bec B oomem 6amre KJIK — 7.1 %.
Kpumepuu oyenusanus pezyromamog o6yyenus
1. [Ipumepbl KOMIUIEKCHBIX coequHeHni kobanbTa(ll) ¢ KoMIIEeKCHBIMU KaTHOHAMU U

aHroHaMu — 1 0.

2. Ilpumepsl KOMIUIEKCHBIX coequHeHnid kodanbTa(lll) ¢ KoMIUIEKCHBIMU KaTHOHAMH U

a”HWoHaMH — 2 0.

16.

3. YpaBHeHue peakiuu nonydeHus rekcammuukooanstu(ll) xnopuna — 2 0.

7. Hanumure ypaBHEHUs peakiuil psaa mpeBpaleHHii:

Fe3Os — Fe — FeCls — Fe(OH)s — Fez(SOs)3.  56.

MakcuManbsHas oreHKa — 5 0aaoB. Y aenbHbIi Bec B 00meM damte KJIK — 7.1 %.
Kpumepuu oyenusanus pezyromamog o6yuenus

1. YpaBHEeHHE XMMUUECKON pEeaKIMK MTPEBPALLEHHS BEILIECTBA B ocaeayromee — 2, 1, 1,

8. Komrutekcnas coipb umeer coctas PtCls - 4NHs. Hutpar cepebpa ocaxkiaer monoBuHy

XJIOpa U3 pacTBopa KomIuiekca. 3anumure Gpopmyiny komiuiekca U ykaxure KU niaTuHsl B HeM.

56.

MaxkcuManbHas onieHka — 5 6amioB. Y nenbHbii Bec B o6mem 6ane KJIIK — 7.1 %.
Kpumepuu oyenusanus pe3ynbmamog o6yuenus

1. 3anuch GpopMysbl KOOPAUHALIMOHHOTO coenHeHust — 3 0.

2. Bennuuna KY matusbl, 4nuciio BHeNIHEC(EPHBIX HOHOB XJjiopa — 2 0.

3. Harmmmmre mpoxyKThl peakiuu, nogoepure ko3 duneHTsr:

VS04 + H2SO4 + KMnOg —.......

Ta+HNOs+HF — ...

CrCl2+ HCI + 02 —...

Os + NaNOz + NaOH — NaxOsOs....



FeC,04 + H2SO4 + KMNO4 —..... 106.

MaxkcuMansHas orieHka — 10 6amnos. Y nensHbIi Bec B 061eM daiute KJIIK — 14.3 %.
Kpumepuu oyenusanus pe3yiomamog o0yuenus

1. 3anuck npoaykToB peakiuit 1-5mo 1 6. — 5 6.

2. ITop6op ko3 durmenTor B ypaBHeHussx 1-5mo 1 6.—50.

3. OueHoYHbIe MaTEePHAJIbI HTOTOBOT0 KOHTPOJIsI (IPOMEKYTOYHOMH ATTeCTAIUN) U
KPHUTEepHH OLleHMBAHUS

3.1 Ilopsanok npoBeAeHUs MPOMEKYTOYHOM aTTeCTalllu

[TpomesxyTouHbIii KOHTPOJIb — 3aueT (1-if cemectp, 2-i cemecTp), KypcoBas padora (1-i
cemectp), sk3aMmeH (1-i cemectp, 2 cemectp).

Jlnst mosmydeHus 3aueta B 1-M ceMecTpe He0OXOAMMO: BBITIOIHHUTE, OQOPMHUTD U 3aIIUTHTH
otyer 1o 10 ’KCriepUMEHTaIbHBIM J1a00paTOpHBIM paboTam, caTh 3 KOJUIOKBHYMA (110 TeMaMm:
TEXHUKa Ja0OpaTOpHBIX pabOT; CTPOCHHE aTOMa; TEOPHM XUMHYECKOW CBs3M), 2
caMoCTOsiTeNIbHBIe paboThl (IO Temam: paboTa CO CIPABOYHOM JIHUTEpaTypoi; ompeieieHue
COJIep’KaHUsl BEIIECTBA B pacTBope), | KOHTPOIbHYIO paboTy (MO TeMe: TUIBI U CBOWCTBA
pacTBopoB) U 4 Moayns (IO TeMaM: aTOMHO-MOJIEKYJSIPHOE YYEHHE; OCHOBBl XUMHUYECKOU
TEPMOJMHAMUKHN, XUMUYECKOE PABHOBECHE U OCHOBBI XUMHUUECKON KHHETUKN).

Jlis mosy4yeHus 3a4eTa Bo 2-M ceMecTpe HEOOXO0JMMO: BBINOIHUTh, OQOPMUTh U 3aILUTUTh
oryer 1o 19 ’KCHepUMEHTANBHBIM J1a00paTOpHBIM padoTam, caTh 2 KOJUIOKBUYMa (TI0 TeMaMm:
XUMUS HEMETAIIOB, XUMHUS d5eMeHToB o0ouHbIX /T V-VIII rpynm), 1 camocrosTenbHyio paboTy
(o TemMe HOMEHKJIAaTypa HEOPTaHMYECKUX COCIMHEHWH), 2 KOHTPOJIBHBIX PadOTHI (MO TeMaMm:
XUMHUS 3JIEMEHTOB TNaBHbIX /T -1V rpynm; xumus snemenToB mobounsix 1/t [-IV rpynm) u 7
MoOJIyJIei (TI0 TeMaM: BOJIOPO/T M TaJIOT€HbI; KUCIOPOA U cepa; a30T u ¢pocdop; yriepoa, KpeMHHH,
0op; S-MeTasuIbl; P-MeTaIbl; d-MeTasuibl).

[IpakTueckre yMeHHMsI U HaBbIKM M TEOPETHYECKHE 3HAHUS, IPOBEpsieMble IpU
HOJYYEHHUHU 3a4eTa, IMO3BOJIAIOT OINPENeNIUTh YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHLMI 10 10
BbK-2 (POBK-2.1), BK-3 (POBK-3.2), OIIK-1 (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3), OIIK 2
(POOIIK 2.1, POOIIK 2.2), OIIK-3 (POOIIK 3.2).

Jlnst mosmydeHust 3adeTa Mo KypcoBoi paborte «HeopraHudeckwii CHHTE3» HEOOXOIMMO
OCYILIECTBUTh: 0030p W  aHauu3 JIUTEPaTypHBIX HCTOYHMKOB IO TeMe  paboThl;
AKCIEPUMEHTAJIbHBIA CHHTE3 HEOPTaHUYECKOIO BEILIECTBA; KaUeCTBEHHBIN aHAIU3, TOJIyYEHHOTO
coeiMHeHus; oopMIIeHHE OTYeTa Mo paboTe U 3aluTy B (hopMe MpesICTaBICHUs TPE3eHTALIH.
Brinonnenue kypcoBoii paboThl HaripaBiieHo Ha popmupoBanue komnereHuuit bK-3 (POBK 3.2),
OIIK-1 (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3), OIIK 2 (POOIIK 2.1, POOIIK 2.2, POOIIK
2.3).

3aBeparoMM IPOMEXYTOUYHBIM KOHTPOJIEM SIBIISIETCS dK3aMeH. B Kypce ucnonb3yercs
OaIbHO-PEUTUHIOBAsI CHCTEMA OIIEHKHU 3HaHUM. IToroBas olieHKa 3a CEeMEeCTp CKJIaJbIBAECTCS U3
CYMMBI 0aJuIoB, MOJIyYEHHBIX Ha 3K3aMeHe, U 0ayljloB, HAOpaHHBIX B CEMECTpeE IO pe3yJbTaTaM
TEKYIEro KOHTPOJIsl, HA OCHOBAaHUHU Pe3yJbTaTOB KOTOPHIX MOJyueH 3auer: 1-i cemectp 755 6.,
2-it cemectp 950 6. CymMmMapHBbIif pedTHHT Kypca (¢ 9k3ameHoM) — 1-b1if cemectp 1040 6., 2-oit
cemectp 1230 6. B mepBom cemecTpe 5K3aMeH CHA€TCs YCTHO, BO BTOPOM — IMHCHMEHHO.
DK3aMEHAIMOHHBINA OMJIET IIEpBOro ceMecTpa COCTOUT U3 IBYX dacTeil. [lepBast yacTb comep kUt
2  TeopeTHYecKHMX Bompoca, CcGHOpPMYIMpPOBAaHHBIX Ha OCHOBE COJEpXaHUs Kypca,
CTPYKTYPHUPOBAHHOTO 10 TeMaM (11. 8), mpoBepsiromux copmupoanHocts OIIK-1, Bropas yacts
COCTOUT 3 7 BOIPOCOB, poBepsitonx copmupoanHocTs OITK-1 u OITK-3.

[TpoomKUTETLHOCTH MOATOTOBKH OTBETa MO Ouieram 2 yaca, oTBeT 30 MUHYT.

DK3aMEHAIMOHHBIM ~ OWJIET  BTOPOrO  CEMecTpa COCTOMT U3 8  BOIIPOCOB,
c(OpMYIMPOBAHHBIX HAa OCHOBE COJIEpXKAaHMUA Kypca, CTPYKTYpHUPOBAaHHOTO 1o Temam (I. 8),
nposepstoux OIIK-1 u OIIK-3. TIponomKkuTenbHOCTh NOATOTOBKY OTBETA MO OumiiertaM 3 Jaca.

3.2. [InaH BbINONIHEHUS KypcoBoil paboThl «Heoprannueckuii CHHTE3»



1. BBenenue

2. O630p TUTEpATyPHBIX UICTOYHUKOB. CBEICHUS 00 N3y4aeMOM COSIMHEHHUH

2.1. XapakTepucTuKa BellecTBa: Ha3BaHue BemlectBa no HoMmeHkinatype IUPAC wu
TpUBHMAJbHBIC HA3BaHUs; CTEXHOMETpHuecKkass (opMysa BeHIeCTBA; KJIACC XUMHUYECKUX
COEIMHEHUH M0 Pa3TUYHbBIM KJIacCU(PUKAMOHHBIM IPU3HAKAM; CTPYKTYpHas (popMysia MOJIEKYJIbI
WJIM, €CJIU BELLIECTBO HEMOJIEKYJISIPHOTO CTPOEHUS TUII €70 KPUCTAIIIMUYECKOM PEIIETKH; ONMCAHNE
mosiekyinbl o MerogaMm BC u MO, g BelecTB HEMOJEKYJISPHOIO CTPOEHUS OINHCaHUE
KPUCTAJNTHIECKOHN CTPYKTYPBI; KiIacCU(DUKALIMS BCEX CBSA3U B MOJIEKYJIE BELIECTBA MJIH KPUCTAJLIIE
(o Tumy, MexaHu3My oOpa3oBaHUsl); HA OCHOBE OOIIMX TEOPETUUYECKUX MPEACTABICHUIN OI[CHKA
IPOYHOCTh BCEX CBA3CH M CpaBHEHUE pE3YyJbTATOB CBOMX pPACCYXKICHHH C TaOIMYHBIMU
3HAYEHUSIMU SHEPTUU CBS3EH; OIIEHKAa BO3MOYKHOCTb PACTBOPEHMS BEIECTBA B IMOJSIPHBIX U
HENOJISIPHBIX PACTBOPUTEIISAX.

2.2. dusnueckue CBONCTBa BEIIECTBA: arperaTHOe COCTOSIHME MpPU CTaHJAPTHBIX
YCIIOBUSIX; OPTraHOJIEITUYECKHE CBOMCTBA; TEPMUYECKUE M TEILJIOBBIE CBOWCTBA (TEMIIEpaTypbl
IUTABJICHUS U KUIICHHS); pACTBOPUMOCTD B MOJIAPHBIX U HEMOJISIPHBIX PACTBOPUTENIAX; JIETYUECTh
(HeneTy4ecTb); AJI KpUCTAJUIMYECKOTO BELIECTBA INIOTHOCTh BELLIECTBA; MEXaHUYECKHE CBOICTBA
(XpynkocTs  (KOBKOCTb),  IUIACTUYHOCTh  (HEIUIACTUYHOCTH));  ONTHYECKHE  CBOMCTBA
(Mpo3payHOCTh MM HEMPO3PauyHOCTb, CIIOCOOHOCTH IOTJIOLIATh CBET B PA3HBIX JAMANA30HAX
CIIEKTpPa); AJIEKTPOMPOBOJAHOCTh TBEPJIOTO BEIIECTBA, €ro pacijiaBa U PacTBOPOB; MAarHUTHBIC
cBOiicTBa (IIapa- ¥ IMaMarHUTHOCTh, PEPPOMArHUTHOCTH ).

2.3. XuMHUYEeCKHe CBOMCTBA BEILIECTBA: UCIOIb3Ys 3HAHHS O CTPOCHUU BEIIECTBA, SHEPTUU
CBsI3eH, MPEICKAKUTE, HACKOIBKO CTAaOMIBHBIM OYZET BEIIECTBO NMPH CTAHIAPTHBIX YCIOBUSX,
HarpeBanuu. OIlleHUTE CTa0WIBHOCTh TMPOIYKTOB B pEaKIUU TMPH BBHIOPAHHBIX BaMU
TEMIEPATYPHBIX YCI0BUsIX. COCTaBbTE YPaBHEHUS BO3MOKHBIX PEAKLIUN; UCIIOIb3Ysl CIPABOYHbBIE
JaHHbIe O 3HaueHuU >Hepruu ['md6Oca oOpa3zoBaHMs OLEHUTE BO3MOXHOCTH MPSIMOTO CHHTE3a B
CTaH/JAapPTHBIX YCIIOBUSX; OLIEHUTE COCTOSIHHME BELIECTBAa B €r0 BOJHOM pacTBOpE, HAMMIINUTE
ypaBHEHUE SJICKTPOIUTUYECKON AMCCOIMAINK, €CITH OHA MPOTEKAET; MCIOJb3ys CIPAaBOYHBIC
JTaHHbIE O 3HAYEHUSIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX [TOTEHIINAJIOB, I0JI0EPUTE OKUCIUTENN
W/WIM ~ BOCCTAHOBUTENM U OLEHUTE  BO3MOXKHOCTh  NPOTEKAHUS  OKUCIHUTEIHHO-
BOCCTAHOBUTENIbHBIX PEaKLUi B pacTBOPE, COCTABbTE YPAaBHEHUS ITUX PEAKLUN; MPUBEAUTE
YpaBHEHHUS AJIEKTPOJIM3a paciliaBa W/WIM BOJAHOTO PacTBOpa BelIecTBa (€Ciid, OH BO3MOKEH);
NPUBEINUTE YPAaBHEHUS peaKIUil, OTPa)KalolUX KUCIOTHO-OCHOBHBIE CBOWCTBA BEILLECTBA U €T0
MOHOB (peaklui CaMOMOHM3AallMHY, TUCCOLMALAN IO ICCTBUEM pacTBOPUTES, B3AUMOJEHCTBUS
C OKCHIaMH, TUIPOKCHIAMH); MPUBEIUTE ypaBHEHHUS CHEIU(UYHBIX JIS JAHHOTO BEIIECTBA
peaKuui.

3. CpoocoObl mosydeHHs BellecTBa (J1a00OpaTOpHbIE M MPOMBINUIEHHBIE): CHOCOObI
nonydeHus (He MeHee 3), BBIJCICHUS U OYHCTKHU BEIIECTBA; TEPMOJUHAMUYECKOEe 00OCHOBAaHUE
BbIOOpa METO/la CUHTE3a BEIIECTBAa; KMHETHMUECKOe OOOCHOBaHME BBIOOpa MeETOJa CHHTE3a
BEIIIECTBA; OJIPOOHOE ONMCaHUE BHIOPAHHOI'O METO/a CHHTE3a COeTMHEHUs (MCXO/IHbIE BEI[ECTBA
(c yka3aHMeM HUX CTENEHU YHMCTOTHI), pacyeT KOJIMYECTBA HMCXOJHBIX BEILIECTB, YCJIOBHUS
MPOBEJICHUS DKCIIEPUMEHTa (TeMIleparypa, JaBleHHue, JIUTEIbHOCTh OMbITAa U T.II.), YpaBHEHUS
BCEX MPOTEKAEMbIX pPEaKIIMii, CXeMa YCTAaHOBKHM CHHTE3a U MOAPOOHBIMH ONMCAaHUEM Ha3HAUYEHUs
KaKIOrO JJIEMEHTA, BBIJCICHHE BEIIeCTBA W €ro OYUCTKA); TEXHUKAa OE30MacCHOCTH MpHU
NPOBEJCHNN CHHTE3a BEIIECTBA, €ro BbIIEICHUS U OYUCTKH; BO3MOXKHBIE CIOCOOBI
UACHTU(DHUKAIIMY CUHTE3UPYEMOTO BEIIECTBA; YCIOBUS XpaHEHUS TTOTYyUYE€HHOTO BEIIECTBA.

BBIBOIBI, CITHCOK MCTIOIB3YEMOM JIMTEPATYPBI

KypcoBas pabora odopmisieTcsi cormacHO TpeOOBaHUSAM, MPEABIBISIEMbIM K KYypCOBBIM
pabotam u onybnukoBaHHbIM Ha caiite Hb HU TT'Y.

3amuTa KypcoBoi paboThl MPOBOIUTCS B JOpME YCTHOM Mpe3eHTAIMH paOOThl U OTBETHI
Ha BoMpockl. [Ipo1oKuUTENbHOCTD ToKIaa — 5-7 MUHYT. OLIEHKY «3a4TE€HO» IOJIy4aeT CTYEHT,
KOTOPBI BBITIONHWI HKCIEPUMEHTAIbHYI0 4YacTh pPabOThI B TMOJHOM O0beMe, MpPeaoCTaBUI
MUCHbMEHHBIA OTYET MO MPUBEJICHHOMY IUIaHY, ClIeNall YCTHYIO MPe3eHTaIl0 padoTy, BO3MOXKHO



HaJIM4Me HEJO4YeTOB B oOQopMieHMH paboThl M B OTBETAX Ha BONPOCHI, HE HOCSIINE
IPUHLMIIAAIBHOTO XapakTepa. IIpy HEBBIIOJIHEHNWN YyKa3aHHBIX KPUTEPUEB — OLIEHKA «HE
3a4TCHO»

3.3 [Ipumepsl FK3aMeHaIMOHHBIX OUJIECTOB

1-p1it cemectp, 250 6. Kpurepun oneHnBaHUs yKa3aHbl B IpUMepax SK3aMEHAIIMOHHBIX
O6uneroB. MakcuMasbHbII 0ayul BBICTABISAETCS 3a HOJHBIA OTBET HA BCE BOIPOCHI, €CIM OTBET
HETIOJIHBIN 0ajll CHI)KAeTCsl, IPYU HEBEPHOM OTBETE MJIM €TI0 OTCYTCTBUH Oajll HE BHICTABIISETCS.

Dk3aMeHanmoHHbIH Outer Ne 10

1. PaccMoTpeHne KOBaJIGHTHOW CBsi3M B Teopuu BayieHTHBIX cxeMm (BC). YcnoBus u
MEXaHHU3MbI 00Pa30BaHUS CBSI3H, CBSI3H G-, TT-, O-TUIA. XaPAKTEPUCTUKH U CBONCTBA KOBAJICHTHOU
CBSI3U (HACBIIIAEMOCTh ¥ HaIPaBJICHHOCTH). (60 0.).

MakcumanbHas orieHka — 60 6aIoB.

Kpumepuu oyenusanus

1. [TonsiTHE TEOPUU U €€ CTPYKTYpHI — 3 0.

2. OcHoBHbIe TIONOKeHUs Teopuu BC, ycnoBust o0pa3oBanus KoBajieHTHOM cBsizu — 10 0.

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

4. XapaKTepUCTUKH CBSI3U: DHEPTUsl, JUIMHA, KPATHOCTb, YTOJI CBS3H, MOJISPHOCTH — 7 0.

5. Pa3mMepHOCTb XapaKTepUCTHK CBS3U — 3 0.

6. [ToHsITHS HACKIIAEMOCTH CBSI3U U BalleHTHOCTH atoMa — 10 6.

7. CHAHOHUMBI TIOHATHUS BAJICHTHOCTHU : KOBAJICHTHOCTH, dJIeKTpoBasieHTHOCTh, CO, KU — 76.

8. [loHsATHE HANPaABICHHOCTH CBS3U HA IMpUMEpax MOJEKYJ, 00pa30BaHHBIX dJIEMEHTaAMH
2, 3-ro nepuoaos — 10 0.

1. JlaBneHue napa OMHApHBIX pa30aBICHHBIX PACTBOPOB HEIJIEKTPOIMTOB, 3aKOHBI
Paynsa. [laBneHue mapa pacTBOPOB JJIEKTPOJMUTOB. SIBIEHUS pACIUIBIBAHMS M BBIBETPUBAHUS
KPUCTAJUIOTUAPATOB coeid. (60 0).

MaxkcumansHas orneska — 60 60aju1oB.

Kpumepuu oyenusanus

1. YcnoBus npumMeHuMoOCTH 3akoHa Payiisi OTHOCUTENBHO NMOHMKEHUS YIPYIOCTH Iapa
pacTBOPUTEIIS HaJl pAaCTBOPOM HEIJIEKTPOJIMTA [0 CPAaBHEHHIO C YUCTBIM pacTBOpHUTENEM — 8 0.

2. ITonsTHe uaeansHOroO pacTBopa — 6 0.

3. @opmynupoBKa M MaTeMaTHYecKas 3amuch 3akoHa Payns 18 pacTBOpoB
HEDJIEKTPOIUTOB — 12 6.

4. Tlonstre u30TOHUYECKOTO Kodpduimenta — 5 6.

5. Marematuyeckas 3anuch 3aKkoHa PayJst u1st pacTBOPOB 3J1E€KTPOIUTOB — 7 6.

6. CpaBHEHHE yHpYyrocTH MapoB pPACTBOPUTENS HAJ PAacTBOpPAMU HEINIEKTPOJIIUTA U
AJIEKTPOJIUTA OJMHAKOBOW KOHILIEHTpAIK — & O.

7. O0BsiCHEHHE SIBICHUS PACIUIBIBAHUS KPUCTAJIOTHIAPATOB Oyt — 6 O.

8. OObsicCHEHUE SIBJICHUSI BEIBETPUBAHMS KPUCTAIIIOTHAPATOB cosell — 6 6.

Ipaxmuueckue 3a0anus
1. Koncranta paBHoBecusi st peakuun CO + Clz = COCIl, paBHa npu HEKOTOPOI

temmepatype 39,4. 3Has, 4ro npu cocrosuun paBHoBecus [CO] = 0,2 mons/n, [COC12] = 0,8
MOJIb/JI, BBIMMCIUTE UCXOIHYIO KOHIIEHTpaluto xjopa. (20 6.).

MaxkcuManbHas oneHka — 20 6anos.

Kpumepuu oyenusanus

1. 3anuce Boipaxkenus 3/IM nns ykazaHHOro paBHOBecHsI B 0011eM Buje — 5 6.

2. IlpeacraBienue JOTMKH MOHUMaHUS TPOUCXOIAIINX MTPOIIECCOB U X XapaKTEPUCTHK B
CHCTeMe: HayvaJbHble KOHIICHTPAlMH, KOHIIEHTPAIlMH IIPOpEarupoBaBIIie, KOHEYHBIE
pPaBHOBECHbBIE KOHIIEHTpaIMu — 5 0.



3. 3anuck BeIpakeHus 3/IM ¢ UCHNOIBL30BAaHUEM BBIPAKEHUM MJIsI PaBHOBECHBIX
KOHI[eHTpanui — 5 0.

4. HaxoxJeHuEe HEU3BECTHOI BEIMYMHBI U3 BBIPAKEHUS [UIsI KOHCTAHTHI PaBHOBECHS,
yKa3zaHUe 3HaYCHUH UCXOJHON M PAaBHOBECHON KOHILIEHTpAIHii Xjopa — 5 0.

2. Jlns atoma Co u wmoma Co>* HamummTe >MEKTPOHHBIE (OPMYIbI, YKAKHTE
pacrpezieieHue JJIGKTPOHOB IO  YpPOBHSIM, MOAYPOBHAM, OpOUTAIAM (CpaBHHUTENbHAs
PHEpPreTHYecKas JuarpaMMa) M 4HCiIO HECHapeHHBIX SJIEKTPOHOB, a TaKXe 3amuiuuTe Habop
KBaHTOBBIX YHCEJ I BCEX BaJIEHTHBIX 35ekTpoHoB atoma Co. (20 6.).

MaxkcuMmanbHas oueHka — 20 6amos.

Kpumepuu oyenusanus

1. 3anuce ans atoma Co u nona Co®* MONHBIX M COKPANIEHHBIX 2NEKTPOHHBIX (HOpMyYII—S5

0.

2. Pacmipenenenue 31€KTPOHOB 10 YPOBHSAM, MOYPOBHAM, opouTtaisiM ajst atroma Co — 3
0.

3. Pacnipeierienre dIEKTPOHOB 1O YPOBHAM, MOTypPOBHAM, opouTtansam s nona Co>'— 3
0.

4. Yucno HecmapeHHHIX 1eKTpoHoB y atoma Co u mona Co® — 1 6.
5. Habop KBaHTOBBIX YUCE JIJISl BCEX BAJICHTHBIX 3JIEKTPOHOB atoma Co — 4 0.
6. Habop KBAaHTOBBIX UMCEN [T BCEX BATEHTHBIX 3J1eKTpoHOB HoHa Co* — 4 6.

3. U3obpa3ute mepeKphIBaHHE AaTOMHBIX OpOHTaneil (C ydeToM THOpHIM3AIUH) IPH
oOpa3oBanuu razoo0pazusix Mouekyn TeCls. KakoBa popma monexyn? (15 6.).

MaxkcuMaibHas oleHka — 15 6amos.

Kpumepuu oyenusanus

1. CtpykrypHas popmyna Mosekysl — 1 0.

2. Tun rubpuauzanuy 1. a. — 2 0.

3. Yucio noeneHHbIX U HenoAeIeHHbIX 31eKTpoHHbIX niap (11, HIT) y . a. — 2 6.

4. T'eomerpuueckuii Tun pacnpenenenue [111 u HIT B mpoctpancTse — 5 6.

5. ®@opma monekyisl TeCls—5 6.

4. B MeTUITMHCKOMN MPaKTHKe YyacTo mosb3yroTes 0,9 %-ubiM pactBopom NaCl (p =1 r/mi).
Brruucnure MOJISpHYI0 KOHUEHTPALMIO 3TOTO pacTBOpPa U MacCy COJIM, BBEIEHHYIO B OPTaHHU3M
npu BiauBanuu 400 My ¢pusnosornyeckoro pactropa. (15 6.).

MaxkcuManbsHas orenka — 15 0amios.

Kpumepuu oyenusanus

1. Macca 1 1 pusnonoruueckoro pactsopa — 3 6.

2. Macca NaCl B 1 11 pactBopa — 3 0.

3. Yucno mons NaCl B 1 1 pusunomoruueckoro pacteopa — 3 0.

4. MonsipHOCTh pacTBopa — 2 0.

5. Macca NaCl B 400 mn pactBopa —4 6.

5. Kakoro Tumna KpucTalIM4ecKylo PelIeTKy UMEIOT B TBEPJIOM COCTOSTHUU XJIOP, JHOKCH/T
yTaepoa, TETPAXJIOpU KpeMHHUs, KpeMHUH, propua kanus? (22 6).

MaxkcuManbHas olleHka — 22 0aioB.

Kpumepuu oyenusanus

1. Ykazatb u 00bsicHuTh THM pemerku Clz (1.) — 4 0.

2. Ykazarb u 00bsicHUTh TUT pemetku CO2 (T.) — 4 6.

3. Yka3arb u 00bsicHUTH Tul pemetku SiCls (T.) — 5 6.

4. Yka3aTb 1 00BACHUTH THII pemieTku Si (T.) — 5 0.

5. Yka3arp u 00bsicHuTh Tul pemetku KF (1.) — 4 6.



6. Hamummure MonekyasipHble U COKpAalIeHHbIE HOHHO-MOJIEKYJISPHBIE YpaBHEHUS

rugposmsa coieit (NHa)2S u Ba(CH3COO)2. Ykaxute cpeay B pacTBope 3Tux coseid. (18 6).

HOHOB.

MaxkcuMmanbHas oueHka — 18 6amos.

Kpumepuu oyenusanus

1. MonekymsipHoe ypaBHenue ruaponusa conu (NHa)2S — 4 6.

2. MoHnHoe ypaBHEHHE TUIPOIIN3a, cpena B pactBope coiu (NHa)2S — 5 6.

3. Monexkynsipoe ypaBHeHue rupoinsa coinu Ba(CH3COO), — 4 6.

4. NoHHOE ypaBHEHUs THIPOIN3a, cpeaa B pactBope conu Ba(CH3COO), — 5 6.

7. IlpuBenure MpUMEpbl TEOMETPUUYECKUX U ONMTUYECKUX H30MEPOB JUISI KOMILJICKCHBIX
(20 6.).

MaxkcuMmanbHas oueHka — 20 6amos.

Kpumepuu oyenusanus

1. IlonaTHe reoMeTpUUECKOM LKUC-, TpPaHC-U30Mepun — 4 0.

2. TIpuMepsl 1Hc-, TpaHC-U30MepoB (Harpumep, 11 Pt?) — 6 6.

3. [lonsiTrie onTHYecKoit m3omepuu — 4 0.

4. TIpuMepsI ONTHYECKUX H30MepoB (Hampumep, 11 Crt) — 6 6.

Pe3ynpTaThl  MUCHUIUIMHBI ~ ONPEACISIOTCS  OLCGHKAMH  «OTJIMYHO»,  «XOPOIIIOY,

«YJOBJICTBOPUTEIILHO», «HEYJIOBIECTBOPUTEIbHO». MTOroBas OIlEHKA YYUTHIBAET DPE3YJIbTAThI
HK3aMEeHa U PEUTHHTa ceMecTpa: CyMMapHbIid peUTuHT Kypca — 1040 Gama.

CooTtBercTBHe OLleHKHU peiiTuHry (1-b1il cemecTp):

811- 1040 6. (78 % OT cyMMapHOT0 peUTHHTa Kypca) — OTIIMYHO;

676—810 0. (65 % OT cyMMapHOro pelTHHTa Kypca) — XOpOIILIO;

520-675 6. (50 % oT cyMMapHOTO peUTHHTa Kypca) — yAOBIETBOPUTEIHHO;

Mmenee 520 6. (menee 50 % OT cyMMapHOTo pelTHHTa Kypca) — HeYAOBIETBOPUTEIHHO.

Oo0pa3sen 3x3amMeHallHOHHOrO OmJiera (2-oi cemectp, 280 6.) Kputepun oneHuBaHus

yKa3aHbl B IpHUMEpax 3K3aMEHAIMOHHBIX OWJIETOB. MakcUMallbHbII Oajlil BBICTABISETCS 3a
IIOJIHBIM OTBET Ha BCE BOIIPOCHI, €CJIM OTBET HEMOJIHbIM Oayl CHUXKAETCs, IPU HEBEPHOM OTBETE
WM €ro OTCYTCTBUU Oajlsl HE BBICTABIISETCS.

DK3aMeHaIMOHHBIN OnteT Ne 5
1. TamoreHoBOIOpOABI: TMONyYE€HUE, CPAaBHUTEIbHAS XapakTEepUCTUKA (PU3NUECKHX U

XUMUYECKUX CBOMCTB. [lomyueHue, CBOMCTBA TUIABUKOBOW KHUCIOTHI U (propuaos. [lomyueHnue B
IIPOMBILUIEHHOCTH, CBOMCTBA COJISTHOM KHCIIOTHI; IIOJy4YEHUE U CBOMCTBA XJIOPUIAOB, IPUMEHEHHUE.

45 6.

MaxkcuMmanbHas olieHka — 45 Gaos.

Kpumepuu oyenusanus

. MeTo/p1 ToNTy4eHus raloreHOBOIOPOIOB B TA0OPAaTOPUHU U MPOMBIIIIIEHHOCTH — 7 6.
. CpaBHeHHE HU3UYECKUX CBOMCTB B PsIIy TAJIOT€HOBOIOPOIOB — 70.

. CpaBHEHHE XUMUYECKUX CBOMCTB B psAly TAJIOT€HOBOAOPOAOB — 7 0.

. [lonyuenune mIaBUKOBOM KUCIOTHI, PTOPUIAOB — 6 O.

. CBolicTBa TIaBUKOBOW KUCTIOTHI U (PTOPUIOB, UX MPUMEHEHHE — 6 0.

. [lomydeHue B IpOMBILUIEHHOCTH, CBOIMCTBA COJISTHOM KUCIOTHI — 6 6.

. [lomydenue u cBOWCTBa XJIOPUIOB, TpUMEHEHHE — 6 0.

~N NNk

2. HOJ’Iy‘IeHI/IC, CPaBHHUTCJIbHAA XapaKTCPUCTUKA CBONCTB OKCHUIO0B, THUAPOKCHUIOB

AJIEMEHTOB TOATPYMIMBI TajuIdsl; COJM M KOMIUIEKCHBIE coenuHeHus. CoeauHeHus
oIHOBaNeHTHOro Tayutug. 50 0.

MaxkcumanbHas orieHka — 50 6auioB.
Kpumepuu oyenusanus
1. CiocoObI noy4eHust OKCUI0B U THIPOKCHIOB 3JIEMEHTOB MOATPYIIbI rayiius — 12 6.



2. CpaBHuUTENbHas XapaKTEpPUCTHUKA XHMHUYECKHX CBONCTB OKCHUIOB, THIPOKCUJIOB
AJIEMEHTOB MOATPYMITHI Tamus — 15 6.

3. Conu TpeXBAJICHTHBIX TaJUIHsl, MHIUS, TaJUTHS — ITOJTydeHue, cBoictra — 10 0.

4. Okcun, ruapokcun, conu tammms(l) — 13 6.

3. Hamummre B MOJIEKYJISIPHOM M MOHHOHM (popMax ypaBHEHHS peaKUuil, IPOUCXOIAIMINX
npu nocteneHHoMm jaobasienun kK V20s pactBopa NaOH u npu mocrerneHHOM 100aBIeHUH K
pactBopy NazVOs cepHOIi KHCIOTHI (KOHIL.). 15 0.

MaxkcumanbHas oueHka — 15 6amnos.

Kpumepuu oyenusanus

1. Peakuuu momydeHust opTo-, MeTaBaHaAaToB npu pacTBopernu V205 B pactBope NaOH
B MOJIEKYJIsIpHOM (hopme — 4 6.

2. Peakuuwu moiydeHus opTo-, METaBaHAaTOB B HOHHOU opme — 3 6.

3. Peakuuu noiy4yeHus M0JIMBaHAIATOB (M-, reKca-, J€KaBaHaAaTOB) MPU MOCTEIEHHOM
no6asieHnu K pactBopy NazsVO4 cepHOI KHCIIOTHI (KOHII.) B MOJICKYJIApHO# opme — 5 0.

4. Peakuuu noiy4eHus MoJuBaHaIaToOB (14-, TeKca-, IeKaBaHa/1aTOB) B HIOHHOH dopme —
3 6. 4. Uem 00yCIIOBIIEHO CXO/ICTBO XMMHH JIUTUSL K MAarHUs, B 4eM OHO TposiBiisieTcsi? 15 0.

MaxkcumanbsHas oreHka — 15 6ajuios.

Kpumepuu oyenusanus

1. ITonoxxeHue TUTHUS U MarHusl B IEpUOIMYECKOi cucteme — 2 6.

2. 3aKOHOMEPHOCTH U3MEHEHUS PaIiyCOB HOHOB BJIOJIb [IEPUO/IA U B TNIABHBIX MOATPYIIIaX
-50.

3. OOBsicHeHnE OJIM30CTH PainyCOB HOHOB JIUTHS M Maraus — 3 0.

4. Ilpumepsl BIUsHUS OJM30CTH PAAMyCOB HMOHOB JIMTHUS M MarHus Ha CBOWCTBA MX
coequHeHui  (oOpa3oBaHWE  HUTPUAOB,  OCHOBHOCTh  THAPOKCHIOB,  OOpa3oBaHHE
KPUCTAJUIOTUAPATOB COJICH U 1p.) — 5 0.

5. CKOJIbKO TPaMMOB OKCHJIa Oapusi HaJ0 PaCTBOPUTH B JIUTPE BOJIBI s oiryueHust ~1 %-
Horo pactBopa (p = 1 r/em®) ruapokcuna Gapua? KakoBa MonspHas KOHIIEHTpAIUs 3TOTO
pactBopa? 20 6.

MaxkcuManbHas oueHka — 20 6anos.

Kpumepuu oyenusanus

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

2. Beruncnenne mMaccsl my Ba(OH)2, HeoOxomumMoro asist mpurotoeieHus 1 i pactBopa
maccoid m — 7 6.

3. Yucno moneit n Ba(OH)2, cooTrBeTcTByMO1IEE ero macce my — 4 0.

4. MounspHast KoHIIeHTparus pactBopa Ba(OH), — 3 6.

6. [Ipu muiMTenbHOM XpaHEHUH Ha BO3AyXe cepeOpsiHble YKpaleHHs TycKHetoT. C ueM 310
CBSI3aHO (3allMIINTE ypaBHEHUE XuMHueckoi peaxiun)? Kakue Hanbosee Ge30macHble METOAbBI
OUHCTKH IOBEJIMPHOTO M3JENIUsS Bbl MOXeTe MpeniaokuTh? OObACHUTE, Ha KaKUX CBOMCTBAX
OCHOBAH B3SThI Mporecc OUuCTKH. 15 0.

MaxkcuMaibHas oleHka — 15 Gamos.

Kpumepuu oyenusanus

1. YpaBHeHue peakiuu, NpOTEKaolled MPU XpaHEHUH CcepeOpsTHOro YKpalleHHs Ha
BO3IyXE — 5 0.

2. MexaHn4YecKre METO/Ibl OYUCTKH FOBEIUPHOTO n3aenus — 3 0.

3. XuMu4eckre MeTObl OYMCTKH IOBETMPHOTO U3/eHs O3 ero moBpexeHus — 7 0.

7. YKaXuTe TUIbI KapOOHATOB METAJUIOB IO UX COCTaBY, IPUBEIUTE YPAaBHEHUS peaKIuii
ux nonydenus. Kak nmonydaroT comy u norami B npomsliieHHocTu? 20 0.



MaxkcumanbHast orieHka — 20 6au1oB.

Kpumepuu oyenusanus

1. Kucnble kapOoHaThl, IpUMEPbI, ypaBHEHUE PEaKLUH MoJIydeHus — 3 O.

2. OcHOBHBIE KapOOHATHI, MPUMEPHI, YPABHEHUE PEAKIUH MOTydeHHus — 4 0.
3. Cpennue kapOOHATHI, IPUMEPBI, ypaBHEHHUE PEaKLIUU M0JIyueHus — 3 O.
4. YpaBHEHHs peaKIii NOTYUYESHHUS COJbl B IPOMBIIIIEHHOCTH — 5 0.

5. YpaBHeHuUe peakuu M0JyYeHHs [TOTalla B IPOMBIIIIEHHOCTH — 5 0.

8. Hanumure ypaBHEHUS CIEAYIOIUX peakiui, mogdoepure KodhOUineHTs:

a) SnCls + NH4OH —... 6) H3PO2 + KMnO4 + H2SO4 — ... B) AlCI3 (p-p) + NazS +
H0— ...... 10 ©.

MaxkcuMmanbHas oueHka — 10 6amios.

Kpumepuu oyenusanus pesynomamos

1. Hamucanue npoayKTOB PeaKIUU; pPacCTaHOBKA KO3 (HUIIMEHTOB B ypaBHEHHH a; 3 0.

2. Hanmcanue npoayKTOB peakIuu; pacCTaHOBKA KOA(DPHUITMEHTOB B ypaBHEHHUH 0; 4 0.

3. Hanncanue mpoayKTOB PeakIMK; pacCTaHOBKA KO3()PHUIIMEHTOB B ypaBHEHUH B; 3 O

Pe3ynpTaThl  OTUCHUIUIMHBI ~ ONPEAENSIOTCS  OLEHKAMH  «OTJIIMYHO»,  «XOPOILOY,
«YIOBJIETBOPUTEIILHO», «HEYJIOBICTBOPUTEIbHO». MTOroBas OIEHKA YYWUTBHIBAET DPE3YJIbTATHI
9K3aMeHa U PEUTHHTa ceMecTpa: CyMMapHbIi pelTHHT Kypca — 1230 Oanna.

CooTBeTcTBHE OLICHKH PEHTHHTY (2-01 ceMecTp):

959-1230 6. (78 % oT cymMMapHOTO peHTHHTa Kypca) — OTIUYHO;

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

615798 6. (50 % oT cymmapHOTO pedTHHTa Kypca) — YAOBIETBOPUTEIHHO;

Menee 615 6. (menee 50 % OoT cymMMapHOTo peUTUHra Kypca) — HEYI0BIETBOPUTEIHHO.

4. OueHo4YHbIe MATEPHAJIBI 1JIsl IPOBEPKHU OCTATOYHBIX 3HAHUH (chOPMHUPOBAHHOCTH
KOMIIETEHIIMH)

4. OueHo4YHbIe MATEPHAJIBI 1JIsl IPOBEPKHU OCTATOYHBIX 3HAHUH (chOPMHUPOBAHHOCTH
KOMIIETEHIIMH)

Bapmuanr 1
1. Jlns pa30aBiIeHHBIX paCTBOPOB MPHU MOHWKEHUH TEMIIEPATYPbl HUXKE JINHUU JIMKBUAYCA
NEPBBIM HAYWHAET KPUCTAIUIM30BATHCS

o Yucmuiii pacmeopumens
o PacTBOopeHHOE BeLECTBO
J PactBOpHTEND + PaCTBOPEHHOE BEILIECTBO

2. CHITbHBIMH JJICKTPOJIUTAMU SIBIISTFOTCS
. Azommuas kucioma

T'uopokcuo cmponyus

Xnopuo anromunus

CepHucTas KUCIoTa

IMunpoxcun xenesa (111)

3. K 1 nutpy HachIIeHHOTO pacTBOpa KapOoHaTa MarHus A00aBISIOT (IIPH MOCTOSTHHOM
temneparype) 0,1 monp xapOoHaTa HaTpus. YKaxHuTe, KaK M3MEHUTCS KOHIIEHTpPAIUS HMOHOB
HEOJHOMMEHHOT0 HOHA MAJIOPACTBOPUMOTO JIEKTPOJIUTA

° VYBemmunTcs

° Ymenvuumes

° He uzmenurcs

° VYcnoBust HEAOCTATOYHO OIPEAEINICHBI AJI1 OAHO3HAYHOI'O OTBETA



4. pH 0,1 Monw/n pacTBOpa rugpokcuaa 6apus paBeH
13,3

5. CKOIBKO TPaMMOB OYHUIICHHOW cOIM MOKHO nostyuuTh u3 200 r 40% (macc.) pacTBopa
HUTpaTa Kajus, €CJI pacTBOp oxyanuth 10 10° (pacrBopumocts 21,2 r B 100 T BOJIBI).
54,6

6. YcraHOBHTE COOTBETCTBHE MEX/IY COKpAIEHHOMN AJIEKTPOHHOM (POPMYIIOH dlIeMEeHTa U
€ro CHMBOJIOM

1. [Ar]3d34s? AV
2. [Ar]3d°4s? B. Mn
3. [Ar]3d°4s? B.Cr
4. [Ar]3d%4s? I'.Fe

1-A,2-5,3-B,4-T

7. OpI/IeHTaHI/IH MOMCHTA KOJMYCCTBA JABUKCHHUA XAPAKTCPUIYCTCA ... KBAHTOBBIM YHCJIOM

. MACHUMHBIM

. OpOUTaTIBLHBIM
o CIIMHOBBIM

o TJIABHBIM

8. IToaHupIMU QJICKTPOHHBIMHA aHAJIOraMU SABJIAIOTCA

° Cr
° Mo
° S

° Se

9. ATom Maraus

. umeem Kpamxyio snekmpounyio gpopmyny [Nej3s?

ABNAEMCS NOJHBIM IIEKMPOHHBIM AHATI020M AMOMA KATbYUs

uMeem nepevlii NOMEeHYUAI UOHU3AYUY OOIblLe, YeM Y amoMa alrOMUHUS
UMeeT MEHBIITUHI pagnyc, 9eM y aToMa OeprIuTHs

UMEET MEHBITYIO 3JIEKTPOOTPUIIATEIIBHOCTD, YEM aTOM KaJTHSI

10. DHeprust »yIE€KTpOHA B MHOTODJIEKTPOHHOM aTOME YBEJIWYHBAETCS C POCTOM
OpOUTANBHOTO KBAaHTOBOI'O YHUCJIA MPU IOCTOSIHHOM 3HAU€HHM TJIaBHOTO KBAHTOBOTO YHCIIA
MOTOMY YTO

. pa3Mepsl AJIEKTPOHHOTO 00Jlaka OMNPENENSIIOTCS TOJNbKO 3HAUEHHEM TIJIaBHOTO
KBaHTOBOT'O YHCJIa

. npu 00HOM U MOM Jice 3HaueHuu N IeKmponbvl ¢ bonvuum 3navenuem | cunvree
9KPAHUPYIOMCA GHYMPEHHUMU 2TIEKMPOHAMU

. ¢ yBenuueHueM | crerneHb BRIPOXKACHHS TTOLyPOBHS PACcTET

11. ITomyyeHHass COJb COAEPKUT NMPUMECh XJIOPUAA KajlHs, €CIIM HCXOJHBIA pacTBOP
cozxepxain 12 r xsopuaa kanus, a pacTBOpuMocTs ero npu remneparype 10°C pasna 31,2 r B 100
T BOJBL.

. Bepno

. Hesepno

12. Vxaxure COOTBETCTBHE MEK/Y Ha3BaHUSMU KUCIOT U UX COJIeH
1. Azotucras A. HUTpUT



2. A3otHas b. Hutpar

3. A30THCTOBOAOPOIHAS B. Azun

4. A3oTHOBaTHUCTAs I'. runonuTpuT
1-A,2-5,3-B,4-T

13. ®opmynoii ucepHON KUCIIOTHI SBISETCS

o H2S207

. H>S20s

. H2S204

. H2S206

J H2S205

14. Crenenp oxucnenus miatuasl B conu Leize K[Pt(C2H4)Clz] paBua
o 2

o 3

° 4

) 5

15. YcraHOBUTE COOTBETCTBHE MEXTY (POPMYJION aHHOHA H €T0 CTPOSHUEM
1. SO4* A. IpaBUJILHBIN TETpadIP

2. S,05% b. uckaxxeHHsIi TeTpa’aAp

3. S0z* B. TpuronansHas nupamuia

1-A,2-5,3-B

16. Cpenu snementoB 16 rpynmnsl [lepuoandeckoil cuctemMbl HauOOJbIIEE CPOACTBO K
AJIEKTPOHY UMEET

° S
° Se
° Te
° O

17. ITpoxykTamMu B3aUMOJCHUCTBUS CEICHUCTOM KHCIOTHI C CEPHUCTBHIM T'a30M B BOJHOM
pacTBOpE SABJISIOTCSI

J cenen
o CepHa:l Kucioma

. cepa

. CEJIEHOBOJIOPOJ

. CeJIeHOBas KUCIIOTa

18. YcraHoBHTE COOTBETCTBHE MEXAY METANIOM M TPOAYKTOM €ro B3anMMOICHCTBHS
A30THOU KUCJIOTOH

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

Cu + HNOs3 (xomir) I'. NO2

1-A,2-5,3-B,4-T

19. pH 0,3 Monb/1 BOIHOTO pacTBOpa aMMHUaKa paBeH (3aMUIIUTE YHUCIO ¢ TOYHOCTHIO JI0
necsaTeix). K = 1,85x10°°.
11,4



20. B pactBope cynbduma HaTpus HE pacTBOpSETCS Cyab(HI Kakoro lsjieMeHta VA
rpynnsl (3anucaTb CUMBOJ 2JIEMEHTA)

Bi

21. Yriekucislii ra3 00J1aaeT CIeTyOIIMA CBOWCTBAMHU
. AHeuopuo yeonvHou Kuciomoi

[TonnepxuBaer ropeHue

Hmeem nunetinyto monexyny

He pearupyer ¢ Bogoun

Pearupyer ¢ kucnopogom

22. YcTaHOBUTE COOTBETCTBUE MEXKIY IIPOJYKTOM B3aUMOJIEHCTBUS LIEIOYHOIO METasia
C KUCJIOPOJOM U MeTaIlJIoM (B opMyJie KUCIOPOICOIEPKAIIero COeAMHEeHHsI M - MeTan)

M20 A. Li
M20> B. Na
MO2 B. K

1-A,2-5,3-B

Bapuanrt 2
1. JIns pa30aBieHHBIX PACTBOPOB IPU MOHMKEHUM TEMIEPATypbl HUXKE JIMHUU COJUAYCa
MEPBBIM HAUMHAET KPUCTAIUIM30BATHCS

o YuCTBII pacTBOPUTEIND
o Pacmeopennoe sewyecmeso
J PactBoputens + pacTBOpEHHOE BEILIECTBO

2. CUIbHBIMH OJICKTPOJUTAMU ABJIAKOTCA

. Xnopuas xucnoma

. Tuopokcuo bapus

o Xnopuo meou (I1)

. A3oTHCTas KUCTI0Ta
° I'mapokcur aMMOHMS

3. K 1 nutpy HachIIIEHHOTO pacTBOpa KapOOHATa KANbLUs JOOABISIOT (IIPU MTOCTOSTHHOM
temneparype) 0,1 monbp kapOoHaTta Kamus. YKaXuTe, KaKk M3MEHUTCS KOHIIEHTpPAlUs HOHOB
HEOJHOMMEHHOTO HOHA MAJIOPACTBOPUMOTO JIEKTPOIUTA

° VYBenmmunTcs

° Ymenvuwiumes

° He n3Mmenutcs

° Y c10BHUs HEIOCTATOYHO OINPEIEIICHBI U1l OJHO3HAYHOI'O OTBETA

4. pH 0,01 monab/n pacTBOpa rUAPOKCHA CTPOHIIMS PABEH
12,3

5. CKOBKO TPaMMOB OUHIIEHHOH coi MOkHO Toiyunth u3 300 r 35 % (macc.) pacTtBopa

HUTpaTa KaJusl, ecliu pacTBop oxaaauTh 10 10° (pactBopumocts 21,2 1 B 100 T BOsIBI).
63,7

6. YcTaHOBHTE COOTBETCTBHE MEXIY COKpAIIEHHON AIIEKTPOHHON (OPMYIIOHN dIIeMEeHTa U
€ro CUMBOJIOM

1. [Kr]4d'5s? AY

2. [Kr]4d®5s? B. Zr



3. [Kr]4do5st B. Ag
4. [Kr]4d95s? I. Cd
1-A,2-5,3-B,4-T

7. Op6I/ITaJ'IBHBII71 MOMCHT KOJIMYCCTBA ABHUKCHUA XapaKTECPUIYETCH ... KBAHTOBBIM YU CJIOM

MarHUTHBIM
opoumanbHuLIM
CIIUHOBBIM
TJIABHBIM

8. ITonueiMu 3JICKTPOHHBIMU aHAJIOTaMU SIBJIAIOTCA

Mn
Tc
Cl
Br

9. Atom azora

umeem Kpamxyio anexmpounyio popmyny [He]2s?2p®

A671eMCS NOJIHBIM DJIeKMPOHHBIM AHATI020M amoma ¢ocopa

umMeem nepevlii HOMeHYUAl UOHU3AYUY OoblLe, YeM Y amoma KUCI0pooa
MMEeT MEHBIIUHN paguyc, 4eM y aromMa OepriuIus

MMEET MEHBIIYIO 3JIEKTPOOTPULIATEIBHOCTD, YEM aTOM KaJHsI

10. 3HaveHus MEPBBIX MOTSHIINAIOB HOHU3AIMH B PSTY 3JIEMEHTOB BTOPOTO TIEpHOA

UBMEHAIOMCSA HEMOHONOHHO, HO UMeroni meH()eHuu}o K yeeiuderuro
HN3MCHAIOTCA HCMOHOTOHHO, HO UMCIOT TCHACHI IO K YMCHBIICHUIO
MOHOTOHHO YBCJIMYUBAIOTCA

MOHOTOHHO YMCHBIIAIOTCA

11. VkaxuTe yacTuiy, KOTOpasi B peakliiy ¢ BOJIOM BBIIIOJHSET /1B€ (QYHKUUU (KHUCIOTHI U

OCHOBaHUS)

NHs3-H20

AIP*-H,0

CH3COO"
HCO3

12. Ykaxure COOTBETCTBUE MCKAY Ha3BaAHUSAMU KHUCIIOT U UX cojieit

1. Cepnucras A. cynbdur
2. CepHas b. cynbdar
3. CepoBomopoaHas B. cynsdun

1-A,2-5,3-B

13. ®opmynoii THOCEPHOI KHCIIOTHI SIBISETCS

H2S207
H2S20g
H2S203
H2S206
H2S20s

14. Crenenpb okuCIeHUs xele3a B sxentoi kpossiHoi conn Ka[Fe(CN)g] pasHa

2



o 4

J 5

15. YcranoBuTe COOTBETCTBUE MEX 1Y (POPMYJIIO MOJIEKYJIbI (MOHA) U €€ CTPOCHUEM
1. CO2 A. nuHerHOoe

2. CHs b. rerpasnapuueckoe

3. COs* B. yriioBoe

1-A,2-5,3-B

16. Cpenu snementoB 17 rpynnsl [lepuoandeckoit cuctemMbl HauOoOJIbIIEe CPOJICTBO K
AJIIEKTPOHY UMEET

° Cl
° Br
° |
° F

17. IlponykTamu B3auMoaencTBUA cylbduaa Meibsika (V) ¢ BOAOH SBISIOTCA

o MbLUBAKOBUCAS KUCIOMA
. €epoBooopoo

o cepa

o MBIIIBAKOBAs KACIIOTA

. okcup cepsl (1V)

18. YcraHoBHTE COOTBETCTBHE MEXAY METANIOM M HPOAYKTOM €ro B3auMOICHCTBHS
A30THOU KUCJIOTOH

Fe + HNO3 (30%) A.NO
Sn + HNO3 (<10%) B. NH4"
Mg + HNO3 (5-20%) B. N2
Ag + HNO3 (koHIr) I'. NO2

1-A,2-5,3-B,4-T

19. pH 0,3 Monb/1 BOJHOTO pacTBOpa YKCYCHOH KHCIIOTHI paBeH (3alUIIMTE YHUCIO C

TOYHOCTBIO 10 JecAThIX). K = 1,78-10°.
2,6

20. OnoBsiHHasE KHCJIOTa, KOTOpas TMOJTYy4YaeTcsl MpU HEMOCPEACTBEHHOM OKHCICHHH
METAJTMYECKOTO 0JIOBA KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTOW, HE paCTBOPSIETCA B KMCJIOTAX U
nienouax HaspiBaeTcs (HamumuTe cioBa "anbda" win "6era" 0e3 KaBbIYEK)

oeta

21. bopHas kucioTa o0IagaeT CIeayrIMMU CBOHCTBAMHA
. XOpOwo pacmeopuma 8 00e

ciabasi TPeXOCHOBHAS KUCTIOTa

cn1abas 00OHOOCHOBHAS KUCIOMA

co cnupmamu oopasyem 3¢hupul

KPHUCTAILIBI )KEJITOTO IBETA

22. YCTaHOBHTE COOTBETCTBHE MEXKIY MPOIYKTOM B3aUMOJICHCTBUS MIEIOYHOTO MeTaslia
C KHCIIOPOJIOM B METAJIJIOM (B (pOopMyJie KUCIOPOICOAEPIKAIIEro CoeAMHEHUsT M - MeTaut)
M-0 A. Li



M20> B. Na
MO2 B.Rb
1-A,2-B5,3-B

HNudopmauus o pazpadoTunkax
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bopuno Jlrogmuna IlaBinoBHa, n-p TexH. Hayk, mpodeccop, Kadeapa HeOpraHU4ecKou
xumun HanmoHnabHOrO HccineaoBarenbckoro TOMCKOro rocyJapCTBEHHOIO YHHBEPCHUTETA,
3aBeyrolias kapeapoii;

Kysnenosa CBernana AHaTOJIbEBHA, KaHJ. XUM. HayK, JOIEHT, Kadeapa HeOpraHuIeCcKon
xumMun HanmoHanbHOrO HccneaoBaTenbckoro TOMCKOTO TrocyJapCTBEHHOTO YHHBEPCHUTETA,
JIOLIEHT.
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Mumennna Jlrogmuna HukonaeBHa, KaHJ. XMM. HayK, JIOICHT, Kadeapa HeopraHUIeCcKon
xumun HanmoHanbHOrO HccineaoBaTenbckoro TOMCKOTO TrocyJapCTBEHHOTO YHHBEPCHUTETA,

JOIICHT.



