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1. IEJIM OCBOEHMS YUYEBHOM JIUCIIUTLJINHBI

I_Ie.]'lﬂMI/I OCBOEHHMS JUCHUILIMHBI «XHMMHM» SBJIAKTCA:

- MO3HAKOMUTH CTYJICHTOB C OCHOBHBIMU METO/IaMH TOJy4YEHHUS] XUMHUECKOW nH(pOopMa-
U B 001acTu o01Iei 1 HEeOPraHMYECKO XUMUMY;

- J1aTh 3HAHUS IO COBPEMEHHOW OMOIHEPTETHKE;

- PACKpBITH POJIb PACTBOPOB B MIPOLIECCE YCBOSHUS MUILU U BhIBEIEHUE U3 OPraHu3Ma
IPOJYKTOB KHU3HEAEITEIbHOCTH;

- O03HAKOMHTbH CTYIEHTOB C COBPEMEHHOM TEOpPHEH pacTBOPOB IEKTPOIUTOB, CIIyKallei
HAYYHOI OCHOBOM I OCBOCHHUS AJIEKTPOJIMTHOTO OajaHca YeI0BEYeCKOT0 OpraHu3Ma;

- PAacKpBITh POJIb OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI B )KU3HEIEATEIbHOCTH
JKUBBIX OPraHU3MOB.

- (dopMHUpOBaHNE CUCTEMHBIX 3HAHHUH O 3aKOHOMEPHOCTSX COCTaBa, CTPOCHUS U
MPEBPAIICHUSIX XUMUYECKUX CUCTEM;

- HM3yuYeHHUE XUMUYECKOTO MOBEJACHHS OCHOBHBIX KJIACCOB COSIMHEHHI BO B3AUMOCBS3H C
UX CTPOEHHUEM JIJISl UCIIOJIb30BAaHUS 3TUX 3HAHUI B KAU€CTBE OCHOBBI IIPU U3yUYEHUH HA
MOJICKYJISIPHOM YPOBHE IIPOIIECCOB, MPOTEKAIOIINX B 3KHBOM OpPTaHU3ME.

2. MECTO YUYEBHOMH JUCIUILIUHBI B CTPYKTYPE OIIOII BO

Hucturnnuna «XuMUs» OTHOCUTCS K 00s3aTENbHOM YacTW JUCUUIUIMH; HU3y4aeTcs BO 2-OM

ceMecTpe.

Kak yuebnas pucuuminmHa «XuUMHUS» cBsizaHa co ciuenyoomumu gucuumimHamMu OTTOTI

MOATOTOBKHU Bpaya: pu3nKa, OMOJIOTHs, OMOXUMHUSL.

Vka3aHHBIC CBS3H H COJCPIKAHNEC OUCHUILINHBI «X MU JaroT O6yanOIH€MYC$[ CUCTCMHOC

MpEaACTaBJICHHUEC O KOMIIJICKCEC U3YyYaCMbIX NUCHUIIINH 1O CIICHUAJIBHOCTHU ! JleuebHOC pI(SAI (O

Tab6auuna 2.1.

Css3pb JUCHHUILIHHBI « XUMHUSD» € mocjaeay mumMu JUCHUMINIMHAMHA U CPOKH UX HU3YYCHUSA

Kon JMcuuiuinHel, nocienyromue  3a aucuuruinHoi| Cemectp
JMCLIUTUTAHBI «XUMUS»

b1.0.16 buoxumus 3,4

b1.0.21 HopwmanbHas ¢usnonorus 3,4

b1.0.18 AnaTomus 3

b1.0.17 buonorus 2

B pe3yabTaTe OCBOCHUA TUCHHUIVIMHBI CTYACHT T0JIKCH

3HATh:

- MpaBHJIa TEXHUKU 0E30MaCHOCTU U PabOThl B XUMHYECKUX JTAOOPAaTOPHSIX C PEaKTUBAMH H

npudopamus;

- (UBHKO-XMMHYECKYIO CYITHOCTh MPOIECCOB, MPOUCXOISAIINX B )KUBOM OpraHU3ME,;
- CBOMCTBa BOJIbI M BOJIHBIX PACTBOPOB;



- cnocoObl BBIPAXKEHUs KOHIIEHTPALMM BELIECTB B PACTBOpPAX, CHOCOOBI NMPUTOTOBIECHUS
PacTBOPOB 3aJaHHON KOHILICHTPALIUH;
- MEXaHU3M JeHcTBUS Oy(epHBIX CUCTEM OPraHMU3Ma, UX B3aUMOCBS3b U POJIb B OJIEPKaHUH
KHMCJIOTHO-OCHOBHOI'O COCTOSIHMSI OpPraHU3Ma;
- OJIEKTPOJMTHBIA OajaHC oOpraHu3Ma 4YelloBeKa, KOJIMFaTHBHBIE CBOICTBa pPacTBOPOB
(muddyzus, ocmoc);
- PpOJNb KOJUIOWJHBIX IIOBEPXHOCTHO-aKTHBHBIX BEUIECTB B YCBOGHHHM H IIEPEHOCE
MAaJIOIOJISIPHBIX BEILECTB B )KUBOM OPraHU3ME;
- (U3MKO-XMMHYECKHE  METOJbl  aHauu3a B  MeAMLUMHE  (TUTPUMETPHUECKU,
AIIEKTPOXUMHUYECKUN, XpoMaTorpapuuecKuii, BUCKO3UMETPUIECKHUH);
- OCHOBBI XMMHUHU I'€MOIVIOOMHA, €ro yyacTHe B ra3000MeHe M IMOJJEepKAHUU KUCIIOTHO-
OCHOBHOT'O COCTOSIHUS.
- BOKHEHIINE XUMUYECKHUE ITOHSTHS,
- OCHOBHBIC 3aKOHBl XMMHHU: COXPAaHEHHsS MAaCChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;
- OCHOBHBIE TEOPUU XUMHUHU: XUMUYECKOU CBS3H, dJIEKTPOJIUTUYECKON JUCCOLMALINH;

YMmerh:

- IIOJB30BATHCA XUMHUYCCKUM O60p}I[[OBaHI/I€M;

- TNPOU3BOAUTH pacyeThl IO pe3ylbTaTaM »HKCIEPUMEHTa, MPOBOAUTH AJIEMEHTAPHYIO
CTaTHCTUYECKYIO 00Pa0OTKY IKCIIEPUMEHTAIBHBIX JIAHHBIX;

- KJIacCU(UIIUPOBATh XMMUYECKUE COSMHEHHS, OCHOBBIBASICh HA UX CTPYKTYpPHBIE (DOPMYIIBI;

- IPOrHO3UPOBATh HAIIPABJIEHUE U PE3YJbTaT (PU3MKO-XUMUYECKUX MPOLECCOB U XUMUYECKUX
MIpEBpaICHU OMOJIOTHYECKU BaXKHBIX BEIICCTB.

- Ha3bIBATHb HEOPTraHN4YCCKUC BCIIECTBA II0 ((TpI/IBI/IaJIBHOf/'I)) nJIn MG)KIIyHapOI[HOﬁ
HOMEHKJIATYypE;

- OHpCACIATE: BAJICHTHOCTb U CTCIICHD OKHCJICHUA XUMHWYCCKUX JJICMCHTOB, THUII XUMHUYECKON
CBSI3M B COCJIMHEHMSX, 3apsii HMOHA, XapakTep CpeAbl B BOAHBIX PAacTBOPAX HEOPraHUUECKHUX
COGI[I/IHCHI/II\/JI, OKHCJIINTEIIb U BOCCTAaHOBUTCIIb,

- XapaKTepU30BaTh: JIEMEHTHI MaJIbIX MEPUOJOB M0 UX MOJ0KEeHUI0 B Ileproanueckoit cucreme
JA.N. MengeneeBa, oOmme XUMHYECKHE CBOMCTBA METAUIOB, HEMETAJNIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHUII;

- 06’135[CH$[TBI 3aBUCUMOCTH CBOWCTB BCHICCTB OT UX COCTaBa U CTPOCHU:A, IMIPHUPOA XUMHUYECKON
CBS3M (MOHHOM, KOBaJCHTHOM, METAJUTMUECKOH), 3aBUCUMOCTh CKOPOCTH XHMHUYECKON pEaKIuu |
MOJIOKCHHA XUMHUYCCKOTI0 PaBHOBECHA OT pa3JIMYHbIX q)aKTOpOBI

- BBINIOJIHATh XUMUYECKUH HKCIIEPUMEHT IO PAaClO3HABAHUIO BAXKHEHIIINX HEOTAHUYECKUX
BEIIIECTB;

- TPOBOJUTH CAMOCTOSITENIbHBII TIOMCK XWUMHYECKOW WH(OpMAMK C HCIOIh30BAHHEM
Pa3IMYHbIX HCTOYHHMKOB (HAYYHO-MOMYJISIPHBIX H3JaHHUM, KOMIBIOTEPHBIX 0a3 NaHHBIX, PECYPCOB
Internet); ucronp30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU TSl 00PabOTKHU U

- [epelayd XUMHUYecKoW HHGOpMalMKW U ee TMpeACTaBiIeHUs B pa3IuyHbIX (popmax;
MPOBOANTH KPUTHUECKUN aHAlW3 JOCTOBEPHOCTH XMMHUYECKON HH(OpMaNuu, MOCTyMaromel us3
Pa3HBIX UCTOYHUKOB.

Baagern:

- 0a30BBIMU TEXHOJIOTUSIMU MIPeoOpa3oBaHusi HHGOPMAIIMU: TEKCTOBbIE, TAOJUYHbBIE PEIAKTOPBI,
IOMUCK B ceTu MIHTEpHeT;

- TIOHATHEM OIrpaHMYEHHs] B JTOCTOBEPHOCTH M cHenu(uKy Haulosiee 4acTO BCTPEHAIOLIMXCS
71a00paTOPHBIX TECTOB.

- MOAXOJaMHM K OOBSICHEHHIO XUMMUYECKHX SIBJICHWH, MPOUCXOIAIIMX B IpHUpoJE, ObITY M Ha
IIPOU3BO/ICTBE;

- METOJAMHU OIPEJCJIEHUS] BO3MOKHOCTU MPOTEKAHUSI XMMUUYECKUX IPEBPALICHUN B pa3IMUHbIX
YCIIOBUSX U OLIEHKHU MX IOCJIEICTBUM;

- cmocobammu 0Oe30macHOro oOOpamieHusi ¢ TOPIOYMMH W TOKCHYHBIMH  BEIIECTBAMH,
71a00paTOpHBIM 000pPYyIOBaHUEM;



3. KOMIIETEHIIUA OBYYAIOIIEI'OCs1, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA YYEBHOU JUCHUIIJIMHBI.

Hpouecc HN3YUCHUA OUCHUILUIMHBI HaIIpaBJICH Ha (bOpMI/IpOBaHI/Ie OJIEMCHTOB CJICAYIOIIHUX

komrerenuuit B coorserctBuu ¢ ®I'OC BO u OINIOII BO no nanHoMy HanpaBJIeHUIO TOATOTOBKHU:

Kon HaumenoBaHue HNuaukarop B pesyJbTare 0CBOCHUSA
KOMIIETEHI KOMIIeTEeHIIMH AOCTHKEHUS JAUCHHUIITUHBI o0yualouuiicst
uu KOMIIETeHLIMH JOJIKEH .
Yuugepcanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUIICEHUSA
YK-1 Cnocoden ocymect- | YK-1.1. Ananmuzupyer | 3HaTh:
BJAATH  KPHUTHYECKHUi | IPOONIEMHYI0 CUTya- | - METOABI KPUTHYECKOIO aHAIN3A U
aHaJdu3  MNPOOJEMHBIX | IMI0O KaK CUCTEMY, | OLEHKH COBPEMEHHBIX HAyYHBIX
CUTyalldii HA OCHOBE | BBIIBIISIL €€ COCTaB- | JOCTHXKCHMIA;
CHCTEMHOI0 TOJAXOJA, | JISIOUIME W CBS3M | - OCHOBHbIC IPUHIMIIBI KPUTHYEC-
BbIpa0aThIBATh  CTPA- | MEXKIY HUMH; KOTO aHaJIn3a.
TEeruIo AeiicTBUi YK-1.2. Omnpenenser YMerTh:
npo0enbl B WHGpOpMa- | - IOIy4aTh HOBBIEC 3HAHHA Ha OC-
UM,  HEoOXOMUMOHW | HOBE aHAIW3a, CHHTE3a U JP.;
IUISL  pemieHuss mpo0- | - coOOMpaTh JaHHbIE 110 CMEKHBIM
JIEMHON CHUTyallid, W | HAy4HBIM IIpoOsieMaM, OTHOCS-
OPOEKTUPYET TIpolec- | IUMCS K MPOPeCCHOHANBHOH 00-
Cbl IO HX YyCTpaHe- | JacTu,
HUIO; - OCYIIECTBISITH MOUCK UH(OpMa-
VK-1.3. Kpuruyecku | IMH M PELIEHUH HA OCHOBE JICH-
OLICHUBAET HAJEKHO- | CTBHM, 3KCIIEPUMEHTA U OIbITA.
CThb HMCTOYHMKOB WH- | Biagern:
dopmaiyu, paboTaer ¢ - HaBBIKAMU HCCJICJ0OBAHMS TIPOO-
NPOTUBOPEYMBOM MH- | JEMBI IPO(YECCHOHATBHOM Jes-
(dbopmarnueit U3 pasHpIx | TCIBHOCTH C IPUMECHCHHEM aHa-
HCTOYHUKOB; TM3a, CHHTE3a U APYTHX METOJIOB
VK-1.4. Pazpabarl- | MHTEJUICKTAILHOMN JEATENLHOCTH,
BaeT U COZIePKATENbHO | - HABBIKAMHU Pa3spabOTKK CTPATETHH
ApryMEHTHUpPYET CTpa- I[Gf/iCTBI/IfI JJ1d pEIICHUA 1Ipo-
TETHIO pemeHus npod- | PECCHOHANBHBIX TIPOOIIEM.
JIEMHOM CHUTyalUuH Ha
OCHOBE CHCTEMHOTO M
MCKIUCIHUITIIMHAPHBIX
M0JIX0JIOB;
YK-1.5. Crpour cue-
Hapuu peanuzanuu
CTpaTeruH, orpe-
Jensis BO3MOXHBIE
pUCKM M mpexasaras
IIyTH UX YCTPAHECHUSL.
YK-3 Cnocoben opra- | YK-3.1. BripabatbiBa- 3HaTh:

HU30BATb U PYKOBO-
AUTH padoToil KOMAaH-
Abl, BbIpadaTbiBasi KO-
MAHIHYI0  CTpaTeruio
JJISL JOCTH:KEHHSI IOC-
TaBJIEHHOH 11eJI1

€T CTpaTeruo KOMaH-
JHOW paboThl U Ha ee
OCHOBE  OpraHu3yeT
0oTOOp YJICHOB KOMaH-
JIBl JUISL  JOCTHXKCHUS
ITOCTaBJICHHOM I1CTIH;

- mpobnembl moabopa 3PQPEeKTHB-
HOM KOMaH/IbI;

- OCHOBHbIE ycnoBus 3(dekTuBHON
KOMaHJHOH paboThI;

- OCHOBBI CTPAaTernmyecKkoro yi-
paBJieHHs YEeJIOBEUECKUMU pecyp-




YK-3.2. Opranusyet u
KOppEeKTUpyeT paboty
KOMaH/Ibl, B TOM YHCIIC
Ha OCHOBE KOJIJIETH-
ANBHBIX PEILCHUN;

YK-3.3.  Paspemaer
KOH(JIUKTBI W TIPOTH-
BOpEUHs TIPH JIEJIOBOM
OoOlICHNH Ha OCHOBE
ydera MHTEPECOB BCEX
CTOpOH; cO3/1aeT pabo-
gyto armocdepy, Mo-
3UTUBHBIN 3MOLNO-
HaJIbHBIM ~ KJIUMar B

KOMaH/I¢;
YK-3.4. Opranuszyer
(mpenmaraet TIJIaH)
oOydenune YJIEHOB

KOMaHAbl U 00CYyX-
JEHHE  PEe3yJIbTaToB
paboTel, B T.4. B
paMKax JUCKYCCHH C
IIPUBJICYCHHUEM
OIIIOHEHTOB;

YK-3.5. [lenerupyer
IOJIHOMOYHA YJICHaAM

KOMaH/Ibl u
pacrpenenser
Mopy4eHus, JlaeT
0o0paTHyI0 CBA3b 11O
pes3yibTaTam,
MPUHAMAET

OTBETCTBEHHOCTh  3a
o0mHii pe3ynpTaT

camu;
- HOpMaTUBHBIC PABOBBIC AKTHI,
Kacalolecss OpraHu3alid U OCy-
MECTBICHUS TPOoheCCHOHATBHOMN
JIeATEeTLHOCTH;

- MOJIETTH OPTaHU3AI[MOHHOTO
moBeZicHUs, (GaKTOPHI (hOPMHUPO-
BaHMsI OPTaHU3AI[MOHHBIX CTpaTe-
TUU U IPUHIUIIEI KOMAHIHOM pa-
0OTBI, OCHOBHBIE XapPaKTEPUCTHKHI
OpPraHU3alMOHHOTO KIIMMaTa 1
B3aMMO/JICHCTBUS JII0JIEN B Opra-
HU3aIUN

YMmerh:
- ONpenemnsiTh CTWIb YIPaBICHUA
TS 3 pexTuBHOI paboTHI
KOMAaH/IBI;
- BbIpabaThIBaTh KOMaHTHYTO
CTpaTerulo;
- MPUMEHATh TMPHUHIUIBI U METOMIBI
OpraHHU3aLuu KOMaHJIHOU
JIeSITeIIBHOCTBIO.

Baagern:

- HaBbIKaMU y4acTus B pa3padoOTKe
CTpaTeruy KOMaHAHOM padoThI;

- HaBBIKAMU yYaCTHUs B KOMaHIHOU
pabote, pacmnpeneicHus poJicii B
YCIOBHSX  KOMAHIHOTO  B3aUMO-
neicTBUA

4. OFBEM JINCIIUIIMHBI 1 BUJbl YYEBHON PABOTHI

Taoauna 4.1.

O0beM JMCHUIJIMHBI M BU/IbI Y4eOHOMH padoThl

Bun yueoHoii padoThl Bcero 2
4acoB cemecTp
OO011ast TPYA0EMKOCTh AUCHUTITUHBI 144 144
AyIUTOpHBIE 3aHATHUS 52 52
Jlexumu 18 18
JlaGopaTopHble 3aHATHS 34 34
CamocrosiTenpHas paboTa CTy/ICHTOB 92 92




5. COAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE IIO TEMAM
(PABJAEJIAM) C VYKA3ZAHUEM OTBEJIEHHOI'O HA HHUX KOJIMYECTBA
AKAJJEMUYECKUX WX ACTPOHOMHUYECKUX YACOB WU BHUJAOB YYEBHbIX
3AHATUHA

Tab6auna 5.1.
5.1. CTpyKkTypa AMCHMILIMHBI

OO611ast Tpy10€MKOCTb AUCHUILIIMHBI COCTABIISET 4 3a4eTHhIX eAuHull, 144 yaca.

NeNe | HammeHoBaHMe pasaesia = Buabi DopmbI
n/n (Tembl) “E’ yueOHOM padoThl TeKYIIero KOHTPOJIsA
> JI J3 | CP ycneBaeMoCTH
1. OcHoBHBIE MOHATHS XH- | 1 1 - 4 CobOecenoBanue,
MHH. ATOMHO-MOJ’IGKy- TCCTOBBIA KOHTPOJIb.
nsapHoe ydenume Kiraccu- KontpossHast padora 1
dbukanus M HOMEHKIa-
Typa  HEOPraHHMYECKHX
COCTUHEHUN
2. OcHoBHBIE KJIacChl Heop- | 1 2 2 6 CobecenoBanue,
TaHNYECKUX COEeIUHEHUN TECTOBBIM KOHTDOJIb.
KonTponbHas pabora 2
3 | Ctpoenue aToma 1 1 2 6 CobecenoBanue,
TECTOBBIN KOHTPOJb.
KonTponbHast pabota 3
4. | Tlepmomuveckuii 3akoH u | 1 1 2 6 CobecenoBanue,
MepPUOaUUECKasl CcHCTEMa TECTOBBIN KOHTPOJIb.
XMMHYECKUX  DJIEMEHTOB Konrposnbnas pabora 4
J.W. Menneneena.
5. | Xumuueckas CBsI3b 1 1 2 6 CobecenoBanue,
TECTOBBII KOHTPOJIb.
KonTponbnas pabora 5
6. | CxopocTh xuMHYeckux pe- | 1 1 2 6 CobecenoBanue,
aKuuil. XMMHYECKOe paB- TECTOBBIN KOHTPOJIb.
HOBECHE Kontposnbnas pabora 6
7. | Dueprernka wu Hampas- | 1 1 2 6 CobGecenoBanmue,
JICHHOCTh XUMHUYECKUX TECTOBBIN KOHTPOJIb.
IIPOLIECCOB KonTponbnas pabota 7
8. | PactBopel. Teopus smek- | 1 2 4 14 CobecenoBanue,
TPOJIMTUYECKOU TECTOBBIN KOHTPOJIb.
JUCCOITUAITIHI KonTponpHas pabora 8
9. | OkuciuTenpHO-BOCCTaHO- | 1 1 4 8 CobecenoBanmue,
BUTEIbHBIE PEAKIUU U TECTOBBI KOHTPOJb.
JNEKTPOXUMHUUYECKHUE TIPO- KonTponbhas padota 9
1[ECCBI
10. | Kommurekcuble coemquue- | 1 1 2 6 CobecenoBanue,
HUS TECTOBBIN KOHTPOIIb.
Kontponbnas pabora 10
11. | s-omemenTel M uUX coemu- | 1 2 4 8 TecToBBI KOHTPOIH
HEHUS
12. | p-anementsl U ux coemu- | 1 2 4 8 Kontponbnas padota
HEHUS
13. | d-amemenTsl W ux coemu- | 1 2 4 8 Kontponbnas padota




HCHHUA

HUTOrO: 18 34 | 92

5.2. Copep:xaHue TUCHMILIHHBI

Pa3zgen 1. Beenenune

OcHOBHBIE TIPOOJIEMBI COBPEMEHHOM HEOPraHMYeCKOW XWUMHUH. Pycckas HOMEHKIATypa
HEOPraHMYECKUX COEIMHEHUH (KUCIIOpOJ, OKHCEN, TMAPOOKUCH, BOJA, LIEJI0Ub, IIEPEKUCh BOJOPO/A,
CEPHOKHUCIIBIN, XJOPUCTBIN U T.1.). MeXTyHapo Has HOMEHKIIATypa. XUMHUSI U SKOJIOTHSL.

OcCHOBHBIE NIOHATHSA U 3aKOHBI XMMHMH. ATOMHAsl €IMHNALA MAacChl. ATOMHAsi U MOJIEKYJIIpHas
Mmaccel. Monb. MosnbHass Macca. BanentHocTs. CTeneHb OKHCIIEHUS. DKBUBaleHT. MoiibHash Macca
SKBMBaJIeHTA. OIpeneneHuss XUMUYECKOr0 SKBUBAJICHTA 3JIEMEHTA, KHMCIOTHI, TMAPOKCUIA, COJIH,
okcyaa.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  DKBUBAJIEHTHl. 3aKOH  CTEXHOMETPUHU.  3aKOH
SKBUBAJICHTOB.

Pa3nea 2. OcHOBHBIE KJIacChl HEOPTAaHMYECKHUX COeJMHEeHM I

Knaccudukanus HeopraHuyeckux coeauHeHH. OKCHAbI, KHMCIOThI, OCHOBAHUS, COJIH.
Knaccudukanus, pusnyeckre 1 XMMUYECKHUE CBOMCTBA, CIIOCOOBI TIOTYYCHUSI.

Pa3znen 3. Ctpoenne atoma. Pa3putue npeacraBjieHHil 0 CTPOCHUH aTOMa
ATOM — Kak cnoxkHas cuctema. CloxkHas CTpyKTypa snapa. [[poToHbI 1 HEUTPOHBI.

JIBOMiCTBEHHass IpUpoAa dJEKTpoHa. Macca M 3apsj 3JIEKTpOHOB. BoyHOBBIE cBOMCTBa
anekTpoHoB. CooTHomeHne HeonpeneneHHocTn [eiizendepra. Ilonstue opOutamu. BomHoBas
¢ynkuus u BonHoBoe ypaBHeHue lllpeaunrepa. PaauanbHas M opOuTanbHas COCTaBISIONIME
BOJIHOBOHM (DYHKIIMH.

KBanroBbie uncna. CTpykTypa 3JIEKTpPOHHBIX oOOojiouek. KBaHTOBbIE ypOBHHM, KBaHTOBBIE
HOAYpOBHH, S-, P-, d-, f- aromubie opOutanu. IlpaBuna KieukoBckoro. PeasnbHble pacroioxeHus
YPOBHEW U MOJYPOBHEN B aTOME.

OCHOBHBIE NIPUHIUIIBI PACTIPEAEIEHUS JIEKTPOHOB B aTOME: MPUHLNI HAMMEHbILEH 3HEPTUH,
npuHuun [laymm n npasuno I'ynna.

N300paskeHre >JEKTPOHHOM CTPYKTYpbl aToMa HpU IOMOIIM 3JIEKTPOHHBIX (GOpMynT H
KBAHTOBBIX fU€eK. DHEPreTUUeCKUe AuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepmoamyeckuii 3aKOH M mNepHoAuMvecKasi cucrema JjaemenToB .M.
MemnpeieeBa

ITouckn OCHOBBI KiacCU(UKAUM XHMHUYECKHUX HJIEMEHTOB 10 OTKPHITHS MEPHOJUUYECKOTO
3aKOHa.

Tpu srtama pa6oter J[.M. MenneneeBa B 001acTH CHUCTEMAaTUKU XUMHMUYECKHX 3JIEMEHTOB.
@opMynupoBKa nepuoanyYeckoro 3akoHa. (Co3laHMe TNEepUOAMYECKOM CHCTEMBI  AJIEMEHTOB.
Jlornueckuie BBIBO/IBI U3 IEPUOANUYECKOTO 3aKOHA U IEPUOIUYECKON CUCTEMBI JIEMEHTOB.

CoBpeMeHHast  (GOpMyITMpOBKa TepHoanueckoro 3akoHa. CTpykTypa  COBpPEMEHHOU
NEPUOANYECKON CHCTEMBI 3JIEMEHTOB. KOpOTKONEpHMOIHBI W JAJIMHHONEPUOIHBIM BapHaHTHI
nepuonnueckor cucremsl. Ilepumon. I'pymma. /[lenenume rpynmbel Ha DOATpyNmbl. TunAyeckue
AIIEMEHTBI, IIOJIHbIE aHAJIOTH.

S-, p-, d-, f- smemenTHI. BHYTpeHHSS U BTOPUYHAS TIEPUOTUTHOCTD.

3aKOHOMEPHOCTH M3MEHEHUsI OCHOBHBIX XapaKTepPUCTHK aTOMOB IO MEpUOAaM U
rpynnaM. Paauycel aTOMOB M HMOHOB, 3HEPIHs HMOHM3AIMU, CPOJCTBO K JJIEKTPOHY,
DJIEKTPOOTPULIATEIILHOCTE: HM3MEHEHHSA JTHUX XapaKTEPUCTUK [0 IEpUoJaM U TIpyIIam.
3aKOHOMEPHOCTH U3MEHEHHUs BAJCHTHOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOWCTB
2JIEMEHTOB U CBOMCTB OJHOTHUITHBIX COSTUHECHHH.

BasieHTHBIC 3JIEKTPOHBI U MHOT000pa3ue BaJICHTHBIX COCTOSIHMN aToMOB S-, p-, d-, f-
DJIEMEHTOB.

Paznen 5. Xumudeckas cBA3b

Tunsl xumuueckoil csizu. KoBaneHTHas (mosisspHast ¥ HenousisspHas). MeTos BaJ€HTHBIX CBsI3Ei
(MBC). Curma- u nu-cBsa3u. OCHOBHBIC XapaKTEPUCTUKH KOBAJICHTHOW CBs3W. J[IMHA W sHEprus
cBsi3u. KpatHocTh cBsizu. ['mOpuamszanus aTroMHbIX opOHTaneil. MeTon MOJEKYyISpHBIX OpOUTasei



(MO JIKAO). DHepreTu4ecKue JuarpaMMbl TOMO- U TE€TEPOSIepHBIX Mojekyin. [lonspuzanus cBs3H.
JATONbHBIA MOMEHT CBA3U. XapaKTEPUCTUKHU B3aUMOAEHCTBYIOIIMX aTOMOB: MMOTEHILIMAT HOHHU3ALINH,
CPOJCTBO K OJIEKTPOHY, JJIEKTPOOTPULATEIbHOCTh. VIOHHAsg CBs3b KaK MNpPEIeibHBIM ciydai
KOBQJICHTHOH MOJIIPHOM CBS3U. JIOHOpHO-aKIIENTOPHBIM MeXaHM3M 00pa30BaHUsI KOBAJCHTHOW CBSI3H.
Bonopoanast  cBsA3b.  MexMonekynspHas M BHYTPUMOJIEKYJISIpHAas ~ BOJOPOAHAst  CBS3b.
MexMoneKyIspHble B3aUMOJICHCTBUS MOJIEKYN. 3HA4€HHE BOJOPOJHBIX CBsA3eil. Merammyeckas
cBs13b. Kommnekcuble coenunenus. Koopaunannonnas teopusi. Tunuynbie KOMIUIEKCOOOpAa30BaTENN U
ouragasl. MOHO- WM IOJMACHTATHBIC JIMTAHIbl. XelaTHble KOMIUIEKCHI. 30Mepusi KOMILIEKCHBIX
coenuHeHuil. Knaccudukanus 1 HOMEHKIATypa KOMIUIEKCHBIX coelnHeHuil. KBaHTOBOMeXaHnYeckue
METO/Ibl TPAKTOBKM XMMHUYECKOM CBSA3M B KOMIUIEKCHBIX COeqUHEHMsX. [luccouunanus KOMIJIEKCHBIX
coenuHeHU. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA. [IpuMeHeHHe KOMIUIEKCHBIX
COCIMHEHU.

Paznen 6. Kunernka m MeXaHu3M XHMHYECKHUX peaKU M

CKOopoCTh XMMHUYECKOM PEAKIMH, €€ 3aBUCUMOCTh OT MPUPOAbl U KOHLUEHTPALMU PEAreHTOB,
temriepaTypbl. KoHcTaHTa CKOpOCTH, €€ 3aBUCHUMOCTb OT TEeMIEpaTypbl. YpaBHeHUE AppeHuyca.
OHeprus aktuBauuu. [loHSATHE O TEOPUM aKTUBHBIX COYJAapEHUH, aKTUBUPOBAHHOM KOMIUIEKCE B
TEOpUU aOCONIOTHBIX CKOpocTed peakuuu. MexaHu3M W KHHETHKa pPEakIil B TOMOTEHHBIX H
rereporeHubix  cucremax. Ilemubie  (H.H.CemenoB) wu  konebarenbusie  (b.Il.benoycos,
A.M.)KaboTuHCKHMIA) peakiuu. ' OMOTeHHBIN M FeTepOreHHbIM KaTtainu3. KnHeTHYecKnii BEIBO 3aKOHA
JICUCTBYIOLIUX MacCC.

WNuruburopsl u uHrubupoBanue. OCOOEHHOCTH KHHETUKH Ta30(a3HbIX, KUAKO(PA3HBIX H
TBepAO0(a3HbIX peakuuii. MexaHU3Mbl peakuii C y4acTUEM OPTaHUYECKUX COEAUHEHUH.

Xumuyeckoe paBHoBecue. OOpaTtumbie W HeoOpaTuMble XUMUYeckue peakuuu. CocTosHue
paBHOBECHS] Y TPHUHIUI MHKPOCKONMMYECKON oOpatumoctd peakiuu. Kunerwyeckuii u
TEPMOJIMHAMUYECKUI MTOAXOAbI K ONMUCAHUI0 XUMHYECKOTO PAaBHOBECHSI.

KoHcTaHTa XMMHUYECKOTO paBHOBECHS M pa3iIMyHbIe CHOCOOBI ee BhIpaxkeHus. CBs3b
KOHCTaHTBl XMMHUYECKOTO PaBHOBECHSI CO CTaHAApTHBIM H3MeHeHHeM »Hepruu [nbbdca. CmemieHue
XUMHYECKOIO paBHOBECHs NpU n3MeHeHuu ycnoBuid. [Ipunnun Jle larense.

BnusiHue cpeapl Ha TpoTeKaHWE XUMHUYEeCKHX peakiuif. OcoOeHHOCTH Ta30(]a3HbIX,
KUAKOPa3HBIX, TBepAOQaA3HbIX peakuuid. Poiab SHTANIBNUHHOTO W SHTPONMUHHOrO (HaKTOpPOB B
OIpECIICHNN HalpaBJIEHMs Mpoliecca.

Pa3nesn 7. JHepreruka u HAaNPaBJEHHOCTb XMMHYECKHX MPOLIECCOB

OcHOBHBIE TIOHSTHUS XUMUYECKOW TEPMOJUHAMHUKHU: CHCTEMA, MapaMeTpbl COCTOSHUS, padoTa,
DHEPTHUs, TEIJIOTA.

BHyTpeHHss SHeprus, U ee U3MEHEHHEe MPH XUMHUYEeCKHX U (ha30BbIX MpeBpamieHusx. [lepsoe
HA4yajJo0 TEPMOAMHAMUKH. OHTaJIbIHUs 00pa3oBaHMA XHMMHUYECKUX coenuHeHud. CraHmapTHOE
cocrosiHue. CTaHaapTHbIE SHTANbNUU oOpa3oBaHus. TemaoBble A(PGEKTHl XUMUYECKUX PEaKIUU.
TepMoxuMHUUECKHE pacyeThl, OCHOBaHHbIE Ha 3akoHe ['ecca. TepMOXMMHYECKHE IIMKJIBI.
Temnoemkocts. TemnepaTypHas 3aBUCHMOCTb TEIJIOEMKOCTU U SHTAJIBIINH.

Bropoil 3akoH TEepMOAMHAMHKH. OHTPOIHSA. 3aBUCUMOCTh SHTPONUU OT TEMIEPATYPHI.
CranpaprtHas >HTpomnus. V3MeHeHHe SHTponuu mpH (Ha30BBIX MEPEX0aX U XUMUYECKUX PEaKIIHSIX.
Oueprus ['n66ca u sneprus I'enbmronbua. Kpurepuii camonpon3BogbHOTO MPOTEKAaHUs MPOLIECCOB.
XUMHUYECKUN MOTEHIMaN, 3aBUCUMOCTb XMMHYECKOTO MOTEHIMana OT KOHUEHTPALUH, JIaBICHUS
peareHToB. Y CI0BUE XMMUYECKOTO paBHOBECHUS. M30TepMa XMMUYECKON pEeaKIuu.

KoHcTaHTa XWMHUYECKOTO paBHOBECHSI Kak Mepa TJIYyOMHBI TMPOTEKAHHsS TPOIECCOB.
Hcnons30BaHne 3HaYEHUM CTAaHJAPTHOW SHTAIBIIMM M SHTPOIHMHM I pacyeTa KOHCTAHT PAaBHOBECHS
XUMUYECKUX peakiuii. DakTophl, BAUSAIONIME HA BEJIMYMHY KOHCTAaHTBI paBHOBeCHs. TepMoanHaMu-
YECKHUH BBIBOJI 3aKOHA JeUCTBYIOMMX Macc. CnBur xumuyeckoro paBHosecusd. [Ipunnun Jle [laTtense.

Pazgen 8. PacTBOpbI

PactBops! xunkue (BoIHBIE M HEBOAHBIC), TBEpAbIE U Ta3000pa3Hbie. CrOCOOBI BBIpAKEHUS
KOHIIGHTpAllMd PacTBOPOB: MaccoBas J0Jis, MOJSIPHOCTb, HOPMaJIbHOCTb, MOJISUIBHOCTb, MOJISIpHAs
noyigd. BnusiHue Ha pacTBOPUMOCTH SHEPIMM CTPYKTYPbl KPHUCTAIUIMYECKOTO BEIIECTBA U SHEPIUU
conbpBaTanuu. PacTBOpPHI HACKHIIICHHBIC, HEHACHIIIEHHBIC W, KOHIIEHTPUPOBAHHBIE U Pa30aBIICHHBIC..
PacTBOpEI HleanbHbIE U peabHBIE.

[TonsiTHE O KOJUTOMAHBIX PACTBOPAX.

KonnmuraruBHbeie CBOMCTBA PacTBOPOB HE SJEKTPOJUTOB W JJIEKTPOJMTOB. JlaBieHue mapa
OMHApHBIX pPacTBOPOB. 3akoHbl Paymsa. Kpuockomus u 30y/TMOCKOMHSI KaK METOIBI OMpeeNICHUs
MOJIIpHBIX Macc. OCMOC U OCMOTHYECKOE /IaBJIEHUE B HEOPTaHWYECKUX U OMOJOTHYECKHX CHCTeMaXx.



3akonsl Payns u Bant ['odda mis pacTBOpoB HE JIEKTPOIUTOB M DJIEKTPOIHUTOB. M30TOHMYECKHIA
KO3 PHUIHEHT.

Onekrponutrydeckas auccormanus (C.Appennyc). CuiibHbIE U cliadble MIeKTPOauThl. CTeneHb
U KOHCTaHTa nuccolruanuu. dakTopel, BIMAIONIME HAa CTENEHb SJEKTPOJMTHUYECKOM IUCCOLMAIINU.
Kaxymasicss creneHb JUCCOLUAIMU CHIIBHBIX 3JEKTPOJIUTOB. Jluccoumanusi ciaaObIX 3J€KTPOIUTOB.
3akoH pa3BeneHus OcTBaipaa.

Bona kak BaxknHeimuii pactBoputenb. KoncranTta nucconuanyu Bojibl. MoHHOE npou3BeneHne
BOJIbl. BOOpOAHBIN ITOKA3aTENb.

I'mpponus u conpBonu3 coseil. KoHcTanTa paBHOBecHsl peakiuu rugaposnsza. Dakrtopsl,
BIIUSIOLIME HA PAaBHOBECHUE PEAKIUI TUAPOIIN3A.

[Ipou3BeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB. Y CIOBHS
OCAKIECHMS U PaCTBOPEHUS OCAJKOB.

Pazgen 9. OxkucnurenbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH

Teopuss OKHUCIUTENBHO-BOCCTAHOBHUTENBHBIX peakiuidl. Kiaccudukanus OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIX peakuuii. MexMoneKyspHbIe, BHYTPHUMOJIEKYJIIPHBIE, peakuuu
nuctiporniopiimonupoBanusi. Okucnurens. Boccranosutens. [Ipoiiecchl OKUCIEHNsS] 1 BOCCTAaHOBJICHMUS.
CocraBiieHHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA METOAOM 3JEKTPOHHOIO
OayaHca ¥ MeTo/IoM noiypeakiuil. CTeneHb OKUCIIEHUs aTOMOB B MoJiekyiie. [IpaBuiia onpenenenus
CTENEHU OKUCIICHUSI aTOMOB B MOJIEKYJIaX U CIIOKHBIX HOHAX.

Paznen 10. OcHOBBI 3JIEKTPOXUMHHA

OneKTpoabl, TrajibBaHUYECKHH 31eMeHT. (CxemMaThuyeckoe H300paKeHUE TaJlbBaHUYECKOIO
3JIEMEHTa. DJIEKTPOAHBIN moTeHuan. CTaHgapTHbIN 3JeKTpoaHblid noTeHuuan. I/C, cranmaptHas
OJIC.

Psn nanpspkenuit. YpaBuenue HepHcera D5eKTpoin3 pacTBOPOB U pacIlyIaBoOB.

Paznen 11. KomiuiekcHble coeTHHEHHS

KommnekcHbie coenunenus. Koopaunammonnass teopust BepHepa. OCHOBHBIE THIIBI

KOMIUIEKCHBIX coeMHeHNH. HOMeHKIaTypa KOMIUIEKCHBIX coeAuHeHn. [IpakTrnieckoe npuMeHeHme
K. C.

Pa3znesn 12. Xumusi OMOTreHHBIX 3JIEMEHTOB. PacripocTpaHEHHOCTh XMMHUYECKHUX JJIEMEHTOB B
npupose. Makpo- 1 MHUKpPORJIEMEHTHI B Cpelie U B OpraHu3Me yenoBeka. Tomorpadus BaxHEHIINX
OMOTeHHBIX DJIEMEHTOB B OpraHu3Me dYeloBeKa. buojormueckas pojb XUMHUYECKHX 3JIEMEHTOB B
opraHu3me. 3aKOHOMEPHOCTH pachpeieieHUus] OHOTeHHBIX JJIEMEHTOB 1o s-,p-,d-,f- Onokam
nepuonuyeckoil cuctembl 31emeHToB JI.M.MenneneeBa. UYenoBek u Ouocdepa. TexHuueckuii
MpOrpecc M OKpyXkaromas cpeaa. Dkonorus. CBsi3b dHIAEMHUYECKHX 3a00J€BaHUN ¢ OCOOEHHOCTSMU
OMOre0OXMMHUYECKUX MPOBUHIIUH.

Pa3nen 13. s-DieMeHTHI M MX coeguHeHusi. OO1as xapakTepucTHKa s-3JeMeHToB. Bonopoa u
ero coenuHeHus. O0as XxapakTeprucTuka s-3eMeHToB. Lllenounsie Metanisl. buonoruueckas poisp s-
aneMeHToB. VX mpumeHenue B MmeaunuHe..OO0mas XapakTepUCTUKA LIEIIOYHO-3€MENIbHbIE METaJlJIbI.
buonoruue6bekas ponsb 2 rpynnsl. X npuMeHeHNe B MEULIMHE.

Pa3znen 14. p-3jiemeHnTbl M MX coequHeHus. OOmas xapakTepucTHKa ,p-aieMeHToB. OOmas
xapaktepuctuka 3A rpynnbl. buonmornyeckas pons 3A-rpynnel. [IpumeHeHHe MX COEIMHEHUH B
meaunune. O6mas xapakrepuctuka 4A rpynmnsl. buonorndeckas pons 4A rpynmnsl. [Ipumenenue ux
coeauHeHuil B MeauuuHe. OOmas xapakrepuctuka SA rpynnsl. buonorundeckas ponb SA rpymsbl.
[Ipumenenne ux coenuHeHud B MenuuuHe. OOmias xapakTtepuctuka 4A rpynnbl. XalbKOT€HBI.
buonornveckas ponap 6A rpynmel . [lpumenenume wux coeauHeHuidl B MenunuHe. OOmas
xapakrtepuctuka 7A rpymnmnbl. ['amorensl. buonmornueckas pons 7A rpynmnel. IlpumenHenue ux
COEMHEHUIN B MEIUIIMHE.

Paznen 15. d-aaementbl M ux coexunHenus. OOmras xapaktepucTtuka d-snementoB.OOmmas
xapakrepuctuka d-snmementoB 6b-rpynmel. buonorunueckas pons 6b rpynmel. X npumeHenue B
memuinae. OOmias  xapakrtepuctuka 7b rpymnmel. buonmornueckass poib ceMelcTBa  Jkernesa.
[Tpumenenue ux coenuHeHuil B meaunuue.. O6mas xapakrepuctuka | b rpynmel. Buonorndeckas
ponb 1b rpynmel. [IpuMenenne ux coenvHeHuit B Menunmnae. OOmias xapakrepuctuka 2b rpynmsl.
buonoruueckas pons 2b rpynnel. [Ipumenenne ux coenunennii B Meaunusae. CeMencTBO MIaTHHBI.



6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

[Tpu n3yueHnn TeOpeTUYECKOro Kypca Ha JIEKLUAX [IPeyCMaTpUBaeTCs 3aJI0KEHUE MaTepHaa B
Buze npe3eHTanuu. OTaenbHbIe JEKIUN U3JIararoTcs Mo MPOoOJIEMHON TEXHOIOTHH.

Ha nexkuusx HCHonbp3yroTcs B KauyecTBe JAEMOHCTpAllMOHHOro Matepuana [lepuoauueckas
cuctema snemenToB JI. V. MeneneeBa u psii ApYruX CIPaBOYHBIX TAOJIHII.

[Ipy wn3ydyeHUM CBONCTB OTAEIBHBIX XUMHUYECKUX COEIMHEHMH M XMMUYECKHUX IIPOLIECCOB
IIPElyCMAaTPUBAETCSI IOCTAHOBKA JIEKIIMOHHBIX IEMOHCTPAL[MOHHBIX OIBITOB.

Hekoropele pa3gensl TEOPETHYECKOI'O Kypca H3y4daroTCsl C HMCIIOJIb30BAaHUEM OIEpPEekKaroLIeH
CaMOCTOSITENIbHOW paboThI: CTYJEHTHI MOIYYal0T 3a/1aHUs] HA 0O3HAKOMIJIGHHE C HOBBIM MaTE€pPHAaJIOM JI0
€ro U3JI0’KEHUS Ha JICKLUAX.

g OGosee OCHOBATENIBHOM OLIEHKH YCBOSIEMOCTHM TEOPETHMUYECKOTO MaTepuaia CTyIEeHTaMHu
UCTIOJIBb3YIOTCSl TECThI, @ TAKXKe TPaAULMUOHHbIE MMCbMEHHBIE U YCTHbIE KOHTPOJbHBIE MEPONPUATHS
(KOJIIOKBUYMBI, KOHTPOJIbHBIE PA0OTHI).

[Tpu npoxoxzaeHuu 1a00paToOpHOro MPAaKTUKyMa CTyIEHTaM Ipejajaraercss paboTaTh B MalbIxX
rpynnax: yueOHas rpymmna pa3ouBaercs Ha HECKOJIbKO HEOOIbIIUX TPy — 10 2-3 YelloBeKa.

Kaxnas rpynmna BbIOSHSET 3afaHue (1a00paTOpHbIE OMBITHI) U3 J1a0OPaTOPHOIO MPAaKTUKyMa
no obmeil u OuoHeopraHuueckod xumuu. Ilporecc BbBINOTHEHUS J1TAOOPATOPHBIX OIBITOB
OCYILIECTBIISICTCSI HA OCHOBE OOMEHAa MHEHMI U BBIOOPA ONTUMAJIBHOTO ITyTH PELICHUS.

Ha ocHoBaHMM MOJIyYE€HHBIX JAHHBIX 10 BCEM OIBITAM KaXAbId CTYIEHT 3alOoJjHSET CBOM
71a00paTOPHBIN JKypHaJl, IJIe 3allUCHIBACT PE3yJbTaThl ONBITOB, HAOIIOIEHUS, COCTABISACT YPaBHEHUS
peakuuMii XHMMHUYECKUX IPOLIECCOB, €CJIM HYKHO IPOU3BOJUT COOTBETCTBYIOUIME pacueThl U
pe3yibTaThl IPEJCTABISAET B BUE rpadMuecKoi 3aBUCUMOCTH.

Ha cobecenoBannu ¢ mpenojaBaTeieM CTYACHT MPeICTaBIsieT OQPOPMIICHHBIH OTYET MO JTaHHOK
nabopaTopHOil paboTe M OTBEYaeT Ha BONPOCHI MPENOAABATENs], CBA3AHHBIE C METOAMKON pPabOTHI,
pe3ynbTratamMu M BbIBoAaMu. [lo psiny paboT mpemycmaTpuBaeTcs NPUMEHEHHE TECTOBOTO MeETojia
«3alUTh.

['pynmnoBas pabota B XUMHUYECKON J1TaOOpaTOpUM CTUMYJIMPYET COIIACOBAaHHOE B3aUMOJEHCTBHE
MEXIy CTYIEHTaMH, OTHOIIEHUS B3aUMHOW OTBETCTBEHHOCTM U  COTpyaHudecTBa. [lpm
(GOopMHUPOBAHHUM TPYII YYUTHIBAETCS JIBa NPHU3HAKA: CTENEHb XHWMHUYECKOW IOJITOTOBIEHHOCTH
CTYAECHTOB U XapakTep MEXKIMYHOCTHBIX OTHOLIEHUH. B psne ciydaeB cTyleHTaM caMHM Ipejasaraet
pa3OuThCS Ha TPYIIBI, COCTaB KOTOPBIX BIOCIEACTBUH MOXET KOPPEKTHUPOBATHCS JJISI HOBBIIICHHUS
Ka4yecTBa paboThI.

B nabGopaTopHOM NpakTHKyMe€ IpPU BBHIMOJIHEHWU OTAENIBHBIX OIBITOB MCIIOJIB3YETCS METOA
npoOJeMHOT0 O0YYeHHUs: CTYJEHT IOJyyaeT 3a/laHue Ha XMMHYECKHH Mpolecc, METOJUKY KOTOPOTro
OH JOJDKEH TMOA00paTh CaMOCTOSITENIbHO, HCXOJs U3 HMEIOLIUXCS PEaKkTUBOB, OOCYIUTh €€ C
IpernoJiaBaTeseM U 3aTeM MPUCTYIUTh K €r0 BHIMOJIHEHUIO.

7. HEPEYEHb YYEBHO-METOJINUYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJABHON PABOTHI OBYYAIOIIUXCS IO JUCIUIIIUHE

JlexumonHble 3aHATUS TpoBoaATcs | pa3 B Hezlento B o0beme 1 yaca BO BTOPOM CEMECTpE.
JlaGopaTopHble 3aHATHS NMPOBOJAATCS €KEHENEeNbHO B 0ObeMe 2 yacoB B Hezaemo. [locne okoHuaHUs

HU3YUCHUA Ka)XI0M TEMBI CTYACHTEI MPOXOAAT TCCTUPOBAHUC, BBITIOJIHAKOT KOHTPOJIBHBIC pa6OTLI.

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO O0eCTIeYeHUS ISl O0yJaIOIMUXCS 110 UCITUTUTHHE:

1. Epmos FO.A., ITonkos B. A. u np. O6mas xumus - M.: Beictras mkomna, 1993.

2. Jlenckuii A.C. BBenenue B OMOHEOPraHMIECKYIO M OMO(PH3NUIECKYI0 XUMHUIO. M.
Bricmiasg mkona, 1989.

3. PyKoOBOJCTBO K J1aOOpaTOPHO-TIPAKTHUECCKUM 3aHATHIM 10 001med xumuu. 4.1
[lox pen. Huxkurtuunoit JI.E., Kazans, 2005

7.2. YkazaHus ajsi 00y4aroniuxcs Mo OCBOCHHUIO TUCITUTUTHMHBI



Taoauna 7.1.

CoaeprxaHnue caMOCTOATEJBHOM PadoThI 00y4YarOIMXCs

Homep Temwi/6onpocel, 8binocuMbIE HA Kon-60 Dopmut
pazoena camocmosmenvHoe usyueHue yacoe pabomu
(memuwl)
1. OCHOBHbBIE TIOHSATUA XU-MHHU. ATOMHO-MOJIEKY- 4 cobecenoBanue
nspHoe yueHue Kiaccu-pukamus m HOMEHKIATypal
2. OCHOBHBIE KJIaCChl HEOP-TAHMYECKUX COSTUHEHUIN 6 cobecemoBaHue
3. CtpoeHue aToma 6 cobecenoBaHue
4. [lepponnueckuii 3aKOH W TEPHOIUYECKAs CHCTEMa 6 cobeceroBaHUE
XUMHYECKHUX d1eMeHTOB J[.J1. MeHaeneena.
S. XuMHUYecKasi CBS3b 6 cobeceroBaHME
6. CKOpOCTh XMMHUYECKHX pE-aKIMi. XUMHUYECKOE PaB- 6 cobecenoBaHue
HOBECHE
7. ODHEpreTMKa W HANpaB-JIEHHOCTh  XUMHUYECKUX 6 cobeceroBaHME
[POIIECCOB
8. PactBOpBI. Teopus AEK-TPOTUTUUECKOM 14 co0eceloBaHUe
ITACCOIUAIIAN
9. OKHCITUTEIIEHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMH U 8 cobecel0BaHKE
DIIEKTPOXUMHUYECKUE TPOIIECCHI
10. KoMruiekcHbIe coequHe-Hus 6 cobeceroBaHME
11 S-2JIEMEHTBI M KX COCTH-HCHHS 8 cobecenoBaHme
12. P-2JIEMEHTHI U UX COCTU-HEHUS 8 cobeceoBaHue
13. d-3/1eMEHTBI 1 UX COEIMHEHUS 8 cobecenoBanme

8. OHEHOYHBIE CPEJACTBA JJISA TEKYIEI'O KOHTPOJISI YCIEBAEMOCTHU U

Tema:

MPOMEXYTOYHOM ATTECTALIMA

Bonpocwl ona cobecedosanusn

Yacme 1. Xumusn

«OCHOBHDBIE MOHSATHS M 3aAKOHbI XUMHUI»

PaccuuTaiite cpeHIOI0 MOJIEKYIISIPHYIO Maccy U IUIOTHOCTD MO JUOKCUIY YIiepoaa
CMecH Ta3o0B, coaeprkarieit mo oovemy 38% docrena COC1, u 62 % xmopa Cls.
Onpenenure Maccy 10" M® rasosoii cmecn, cozepxareit (mo ooremy) 50% Bogopoaa u
50% nuokcuna yriepoaa (H.y.).

[Tpu xakoM naBieHUH Macca Xjaopa o0beMoM 3+ 1073 m® cocrasur 2,5-10 kr, eciu
t=23°C?

13 5-10°° kr xnopara kamust KC103 6110 momyuero 0,7-10° m* kicnopona, n3mepen-
Horo npu 20°C u naBnenuu 111900 I1a. Onpenennre MaccoByro AOIIO IpUMeEcE B
XJIOpaTe KaJusl.

[Tpu 0°C B cocyne o0beMoM 14-10° M® COJICPKUTCSA 0,810 kr Bozopoaa u 6,30 102 kr
azota. OnpenenuTe napyaibHOE JaBJICHUE a30Ta U 00Illee AaBIEHUE CMECH.



Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHHID
1. Kaxue OuHapHbIE COEMHEHHS Ha3bIBAIOT OKCUAAMK? YKaKUTE BO3MOKHBIE CITIOCOOBI UX

MOJTyYCHUSI.

2. Hagewm ocHoBaHa kiaccuuKaius OKCUIOB Ha: a) HecosieoOpa3yroIiue 1 cojieodpasyrommue; 0)
KHCJIOTHBIC, OCHOBHBIC M ITPOSBIISIFOIINE KUCIOTHO-OCHOBHYIO JBONCTBEHHOCTh? Kakue
peaKIMK XapaKTePHbI JJIsI OKCUIO0B KaXKI0W U3 3TUX TPYIII?

3. TlpuBemuTe mprMepbl OKCUIOB, KOTOPBIC IIPU B3aUMOJICHCTBUH C BOIO 00pa3yroT JBE
kucyioTel. Kak B3aumopeictByroT ¢ pactBopom Ca(OH); okcuanl N2Os, NoO3 u NO,?

4. Ha30BUTE OCHOBHBIC OKCH/JIbI, HEITOCPEACTBEHHO B3aUMOICHCTBYIONIUE ¢ BOAoW. Hamumimre
YPaBHEHHUS COOTBETCTBYIOIIUX PEAKIIHH.

5. Kakue no xapakrepy OKCHIbI 00pa3yl0T HEMETAJIbI U METAJLIBI B Pa3HBIX CTEIICHSIX
okucnenus? [lokaxure 3To Ha nmpumepe okcuaoB xpoma CrO, Cry03, CrOs.

Tema: «Ctpoenne atoma. [lepuoanyeckuii 3aKoH U NepPUOANYECKAsT CUCTEMA XUMHYECKHX
sgemenToB .. MeHnneseeBa»
1. Yto Ha3BIBAIOT MPUHIIUIIOM HEONPEACICHHOCTH U COOTHOIIICHUEM HEOTPEICICHHOCTH?

2. HeonpeneneHHOCTh B CKOPOCTH JICKTPOHA paBHA 10® cm/c. Haiigure COOTBETCTBYIOILYIO
HEOIpeIeJIEHHOCTD B MOJIOKEHUU 3JIEKTPOHA.

3. Uro Ha3pIBaroT SHepruer nonusanun? Kakas BennynHa UMeeT ¢ Hell OJMHAKOBOE YHCIIOBOE
3HaueHue? B Kakux eInHuIax OHU U3MEPSIOTCS?

4. Kakoli BBIBOJ MOKHO CZI€IaTh O CBOMCTBAX 3JI€MEHTA 110 3HAYCHMIO [l HEr0 HOHU3alMOHHOTO
NOTEHLIMANA U CPOACTBA K DJIEKTPOHY?

5. Uro Ha3bIBAIOT CTEMEHBIO OKUCICHHS JIEMEHTA U YeMy paBHa MX 00Ilas cyMMa B MOJIEKYJIe U
noHe?

Tema: «Xumuueckasi CBA3b»
1. Mosxer 11 JyIMHA CBS3H OBITH PABHOW CyMM€ PaJInyCOB IBYX aTOMOB, KOTOpBIE €€ 00pa3yroT?

[MokaxuTe U 00BACHUTE HA TpUMepe MoteKy bl Hy, 3Hast, uto r/H/=0,0531m, a d/H-
H/=0,074uM.

2. Bsruucnure snepruio ¢ -cBsa3u C-C, ecnu crannapTHas Teriorta oopasopanus C-H u3
ra3o00pa3HbIX yriaepoja u Bogopoja paBHa -2815 k/[x/momnb, a sneprus o-ces3u C-H paBHa -
411,3 xJIx/MoJIb.

3. JI1st KaKuX DJIEMEHTOB, HMCIOIIHX HJIEKTPOHHbIE KOHMUTYPALMH BHEIHEro c110si atoMa 3% p°
4s? p* 55 p°, 65 p° xapakTepHbI IEpeMEHHas YETHAS 1 [IePeMEHHAs HEYETHAS BAJICHTHOCTH?

4. Ha ocHOBaHMH Pa3HOCTH AJIEKTPOOTPHUIIATETLHOCTH aTOMOB DJIEMEHTOB YKAKUTE, KaK
U3MEHSETCS CTENEHb HOHHOCTH cBsA3U B coeanHennsx HF, HCI, HBr, HJ?

5. PaccunTaiite 3 pexTHBHBIE 3apsabl ATOMOB BOJOPOJa U XJI0pa, 00pa3yoLIX KOBAJIEHTHYIO
MOJIIPHYIO CBA3b, €CIHU W3ycn MONIEKybl HC1 pasen 3,4 10%° Ki'm, a umnna cesisu H- C1 paBHa
127107 m.

Honnasa ceaso.
6. Temmeparypa miasnenus CaC1,=780°C, CdCl,=560°Q paguyc Ca pasen 0,104 um, Cd—0,09

HM. OOBSCHUTH pazuyKe TEMIEPATyp IIABICHUSI.

7. TIpu nepexoxne ot CsF k CsJ Temmneparypa miaBieHus: KpUCTAIUIOB yMeHbIaeTcs. OOBsICHUTH
HaOII0JaeMBbIii XO1 N3MEHEHUS TEMIIePaTyphl IJIaBICHNUS.

8. OOBsicHUTH HEYCTOWYMBOCTH THApokcuaoB Mean (I) u cepedpa (I).



9.

OOBSICHUTD C TIO3UIIHIA MPEICTABICHHUH O TOJSPHU3AINHA HOHOB MEHBITYI0 YCTOWYHUBOCTH AUCI3
B cpaBaHeHuu ¢ AUCI.

10. K2CO3 mnaButcs nmpu 890°C 6e3 paznoxenus, Ag,CO3 paznaraercs yxe mpu 220°C.

1.
2.

1.

OOBSICHUTH yKa3aHHOE pa3INyue.

Tema: «BHepreTmca H HANIPABJCHHOCTb XUMHUYECKUX IPOLECCOB>

Kakoii 3aKoH sBJIsIeTCS OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiite ero ¢opMynupoBKy.
Ilepeuncnure ciecTBuUs, BBITEKAOIIME U3 3aKk0Ha ['ecca. i Kakux onpenesieHuil OHU
UCIIOJIb3YIOTCSI B TEPMOXUMHUUYECKUX pacyerax?

Kak u3meHseTcst SHTpOIuUsl CUCTEMBI C ITOBBIILIEHUEM TEMIIEPATYpPhl, B PEAKIUAX CUHTE3A U
pasyioKeHUs BEelecTB?

Kak Biusier Ha SHTPONHUIO CUCTEMBI 00pa30BaHUE ra3000pa3HbIX MPOJYKTOB?

KaknMu oJJHOBpeMEHHO AEHCTBYIOLMMHU (haKTOpaMH ONpPEeAEIseTCs HalpaBiIeHHOCTh
XMMHYECKOro mpouecca?

UYro Ha3wiBatoT SHeprueii [ mooca? Kakum o0pazoM u3mMeHeHue 3toii BenuuuHbl (AG)
YKa3bIBaeT Ha TEPMOJMHAMHUYECKYIO0 BOZMOKHOCTh HJIM HEBO3MOKHOCTh CAaMOIIPOU3BOIBHOIO
nporekanus npouecca? Kakoe 3Hauenue AG onpenensier paBHOBECHOE COCTOSIHUE CUCTEMBI?
[Tpu xakom cootHomenun AH u TAS: a) cucrema HaxoqUTCs B paBHOBECHH, 0) XUMHUYECKHI
IPOLIECC HAMpPaBJIEH B CTOPOHY SK30TEPMUYECKON MM SHAOTEPMUUECKON peakuun?

B03MOHO JIi CaMOIPOU3BOJIBHOE MPOTEKAHUE MIPAMO PEAKIIMH, ECIIH PH MOJIOKUTEIEHOM
snaueHuu AS: a) AH>0, 6) |AH|>|TAS|?

Tema: «CKOpOCTb XUMHYECCKHX peaKuuﬁ. XuMuueckoe PABHOBECUEC»

Peakmus unet o ypasaenuto 4NH; +50,=4NO+6H,0. Kak u3MeHHUTCS CKOPOCThH PEaKIIvH,
€CJIM YBEIIMYUTH JaBjeHue B 2 paza?

Peaxmus mexny BemiectBamMu A u B Belpakaetcs ypaBHeHneM 2A+B=2C. HauanbHas
KOHIIEHTpaIus BemecTsa A paBHa 0,3 monb/n, a Bemectsa B — 0,5 monb/n. Koncranra ckopo-
CTH peakuuu paHa 0,8 /moms’Mun™. PaccunTaiite Ha4aJIbHYIO CKOPOCTb IIPSIMOM pEaKLUU U
CKOpOCTH TI0 UCTEYCHNN HEKOTOPOT'O BPEMEHH, KOT/Ia KOHIIEHTPAIIHS BEIIecTBa A
ymenbinaercs Ha 0,1 MoJb.

Paznoxenne N,O Ha MOBEpXHOCTH 30J10Ta MPU BHICOKUX TEMITEpaTypax MPOTEKaeT 10
ypaBHeHH0: 2N20=2N,+0, KoHcTaHTa CKOPOCTH TaHHOM peakiuy paBHA 5-107 n/mombMuH
npu 1173 K. Hayanenas konuentpanus N2O 3,2 monw/n. OnpenenuTe cKOpoCTh PEAKIUK PU
3a/laHHOM TeMIepaType B HaYalbHbBII MOMEHT U B TOT MOMEHT, Korja paznoxurcs 25 % NO.

Peaxmus uner o ypaHeHno 2NO+0,=2NO,. HauapHbIe KOHIIEHTPAITUH PEarupyroInx
BertecTB ObutH (MOJB/11): C(NO)=0,8; C(O,) =0,6. Kak u3MeHHUTCS CKOPOCTh PEaKIIUH, €CIIN
KOHIIEHTPAIMIO KUCIOPO/ia YBeNUIHUTh 10 0,9 MOIb/T, a KOHIIEHTPAIUIO OKCHAA a3oTa Jio 1,2
MOJIB/11?

PaccunraiiTe KOHCTaHTY CKOPOCTH PEAKLMU MIEPBOTO MOPSAAKA, YIUTHIBAs, UTO 3a 25 MUH
peaxuus IpoxoauT Ha 25 %, T. €. mpopearnpoBajia YeTBEpTas 4acTh BELIECTB.

CKOJIBKO BpEeMEHH HEOOXO0IUMO TSI POXOXkKAeHH Ha 60 % peakuuu BTOPOTo MopsiIKa, eCiu
IIpU TOM ke TemmnepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HavyaibHble KOHIIEHTpauu
MCXOJHBIX BEIECTB OJIMHAKOBBI U PABHBI 2 MOJIB/JI.

ITpu 393 K peakius 3akanurBaercs 3a 18 MuH. Uepe3 CKOJIbKO BPEMEHU 3Ta peaKius
3akoHuuTcs npu 453 K, ecnu TemneparypHblid K03()GUIHMEHT CKOPOCTH peakiiuy paBeH 37



8. Omnpenenute TemMrepaTypHblid KO3QPHUIUEHT CKOPOCTH PEAKLIUH, €CIIU IPY TTOHWKEHUN
TEMIEPATYphbl, Ha 45° peakuus 3aMeuInIach B 25 pas.

Tema: «PacrBopbl. Teopusi 3JIeKTPOJTUTHYECKOM M CCOLUALIUMN

1. Kakwue BemecTBa Ha3bIBAIOT AJIEKTpoIUTaMu? UeM OTIIMYArOTCS MX BOJHBIE PACTBOPHI OT
pPacTBOPOB HEAIEKTPOIUTOB?

2. Yro Ha3BIBAIOT H30TOHHUYCCKUM KO3 uirienToM i? KakoB ero pusndeckuii CMbICT K METOIBI
IKCIepUMEHTaNbHOTO onpeaenerust? OT kakux (HaKTOpOB 3aBUCIT 3HAYCHHS 1?7

3. Ha xakue rpynmsl YCIOBHO JCIST 3JICKTPOIUTHI 110 BETUYNHE CTEIICHH UX AUCCOIUAIINAN?
IIpuBenuTe npuMeEpsI IPEACTABUTENIECH dTUX TPYIIIL.

4. BelnaJaeT Ju 0CaJlOK MPH CIMBaHUK HachieHHBIX pacTBopoB: SICl, u CaSOy; CaCl, u SrS04?

5. B kakoii mocienoBaTeIbHOCTH JOJKHBI BBITIAIaTh OCAKHU, €CIIM K PACTBOPaM, COACPKAIIIM
womsr: 1) Ca®*, Ba®", Sr** u 2) CI', I, Br’, mocTeneHHo pHGaBIIATh: K [IEPBOMY PACTBOP
Na,SOj,, a ko Bropomy pactBop AgNO;3?

6. Kaxkas u3 nqByx coneii Oosblie pacTBopruMa U Bo cKoibKo pas: CaSO,4 unu BaSO,4, BaCO3 nnu
SI’COg, Pb|2 Ui PbC|27

7. Kakwue u3 cosieii He MOABEPraroTCs THIPOIH3Y, U €CIIU TOABEPIatoTCs, TO 110 KAKOMY TUITY:
K>S0Oq4, Na,Se, BaS, RbNO3, ZnCh, KzSOg, KC|O3, HCOOK, NaClO4, KBro?

8. Jlns xakoit comu pH pactBopa 6yaer nmets 6onbinee 3HaueHne: NaNO3z mmm NaNOg,
CH3COOK wmim CH3COONH,, KCIO umu KCIO3?

Tema: «OKHCIHTEIbHO-BOCCTAHOBUTEIbLHBIE PC€aAKIIUM U 3JICKTPOXHMHUYECCKHE NMMPOLECChD>
1. Tloxaxute YCIOBHOCTb TCPMUHOB «IIPUHUMACT» U «OTHACT» IJICKTPOHBI IIPU OIMPEACIICHUN

q)YHKI_II/Iﬁ OKHCIIUTEIA U BOCCTAHOBUTCIIA. Hoquy TaKas YCJIOBHOCTb BO3MO>KHa?

2. Yro HaA3BIBAIOT CONPSHKEHHOW OKHCIMTEIHHO-BOCCTAHOBUTEIHLHON MTApOH M CKOJIBKO UX
JIOJKHO y4acTBOBATh B OKHCIUTEIIBHO-BOCCTAHOBUTEIBHOU peakiuu? Uemy COOTBETCTBYET
KaXkaast U3 HUX?

3. Uro Ha3BIBAIOT OKUCIUTEIFHO-BOCCTAHOBUTENBHBIMU K03 punmenTamu? Kakue MeTo b1
CYIIECTBYIOT Ul UX omnpenenenusi? [Tokaxure CyImHOCTb KaX/10r0 U 00bSICHUTE, B KAKUX
ClIy4asx ¥ MOYEMY OJUH U3 HUX MPEANOYTUTENBHEE IPYTOrO.

4. MeHSIOTCS WM OCTAIOTCS MOCTOSTHHBIMHU 3apsil U aTOMHBIN COCTaB HOHOB, YUaCTBYIOIIUX B
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuiax? Bo3MokHO JTU peBpaliieHue NpocToro HoHa B
OKCOAHHMOH MJIM 00paTHBIH mporecc?

5. Ecmu KHUCJIOTA, B3dATas B I/I36BITKC, Y4aCTBYCT B PCaKIIMU KaK OKUCIIUTECIIb UM BOCCTAHOBUTCIIb,
TO COBIIAAACT JIX JJId HEC KOB(I)(bI/ILII/IeHT B MOJICKYJIIPHOM YpaBHCHHU PCAKINUU C
OKHCJIUTEIHLHO-BOCCTAHOBUTEIILHEIM? P3.36CpI/ITe 9THU CJIy4au Ha IpuMepax B3aHMOJICHCTBHUS:
MCIH C p336aBHCHHOﬁ a30THOH KHCHOTOﬁ, COJISTHOM KMCIIOTBI C AUXPOMATOM KaJIus.

6. OOBsACHUTE NPUUHHY PE3KOTO Pa3IMYUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOUCTB JIBYX
Mmetaios 1 rpynnsl [IC, Haxoadmmxces B 5-M nepuoje.

7. Tloxaxute BIUSHUE CpCAbl HA NPOTCKAHNUEC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ Ha
npuMepe N3MCHCHU A OKHUCIUTEIIFHON €eMKOCTH NnepMaHraHat - “OHa.

8. Kakumu kuciaoTaMu MOXKHO MOJIb30BAThCS ISl CO3aHUS CPEIbl IPU MPOBEICHUN Red-Ox
peakiuit? [louemy ¢ 3TOH 1ENbI0 IPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCIOTY?

Inekmpoaus. Kopposzusa memannos.

9. U3 xakux MpoIecCcoB ciiaraeTcst 001as peakius MEKTPOXUMUUECKOT0 Pa3I0KEeHHsI BelecTBa?



10.

11.

12.

13.

14.

15.

Uem oTauvaeTcs 3JEKTPOIN3 BOJHBIX PACTBOPOB JIEKTPOJIUTOB OT JIEKTPOJIA3a X
pacruiaBoB? Kakue MOHBI M1 MOJIEKYJIbI, HAXOASIINECS B BOJAHBIX PacTBOpPaxX COJIEH MOTYT BOC-
CTAHABJIMBATHCS HA KATOJIC U OKUCIATHCS Ha aHoze? HanmummmTe ypaBHEHUSI COOTBETCTBYIOIITUX
peaKkIui.

HpI/I KaKuXx yCJIOBHAX U U3 KaAKUX COH€I>'I, BO3MOJXXHO, IIOJTYYUTH C IOMOIIBIO 3JICKTPOJIN3a
OIHOBPEMCHHO IICJI0Yb U KI/ICJ'IOTY?

Haiire opmynupoBky 3akoHoB Dapasies U UX MaTeMaTHYECKUE BhIpaxeHus. UTO Ha3bIBAIOT
yuciom Papanes F? Uemy paBHa 3Ta BEIMUMHA B KYJIOHAX M amIiep-dacax?

[Tpu anekrponuze pactBopoB AGNO3, CuSO,, BiCls, Haxoasmmxcst B IOCIEI0BATEILHO
COEMHEHHBIX 3JIEKTPOJIM3Eepax, BRIACIUIOCH 5,41 cepebpa. Haiiaure Maccy BbLICIMBIIUXCS
IIPY 3TOM M€ U BUCMYTAa.

OarHaKOBO JIM OTHOLIEHHE K KOPPO3UH TEXHUUYECKOTO M XUMUYECKH YUCTOro Metaiia? Yem
BbI3bIBA€TCS KOPPO3Usl OOBIYHOM CcTamu?

Kakwue cymiecTByroT ciocoObl 3alIUThI METAIOB OT KOppo3uu? KpaTko u3noxuTe CyImHOCTh
KaXXJIOTO U3 HUX.

Tema: «KoMmIuiekcHBIE COeTHHEHU»

1.
2.

1)
2)
3)

Kakne COCANHCHHA MOKHO OTHCCTH K KOMIIJIEKCHBIM?

ITonp3ysce MOIOKEHUIMHA KOOPAVHALIMOHHON Teopun BepHepa naiTe onpenenenus
CJICAYIOIIMM MOHATHUSAM: a) KOMIUIEKCOOOpa30oBaTellb, 0) TUraHabl, B) KOOPIUHALIMOHHOE YK CIIO
KOMILJIEKCO0Opa3oBares, T') BHYTPEHHSS M BHEIIHASA chepa KOMILIEeKca.

Kak OMPEACIIAIOTCA 3apsa]l KOMIIJICKCHOT'O HOHA U CTCTICHDb OKHUCJICHUA
KOMHJ’IGKCOO6pa3OBaTeJIH?

Kakas cBsi3b MeX/1y CTPOEHHEM aTOMOB 3JIEMEHTOB U UX CLIOCOOHOCTBIO K
KoMIUIeKkcooOpa3zoBanuto? [IpuBennure npruMepsl THIUYHBIX KOMIUIEKCOOOpa3oBaTeIeH.

Kakoe Bansanune JOJIDKHO OKa3bIBATh HA 3HAUYCHUEC KOOPAWHAIIMOHHOI'O YUCJia YBCIIMUYCHUC
pamuyca u 3apsijia: a) KOMILIeKcooOpaszoBates, 0) muranoB? Kakium COOTHOIIIEHUEM ABYX
CHII, JleﬁCTBYIOIHHX MCXKAY HCHTPAJIbHBIM aTOMOM U JIMTaHAAMU U MCXKIY CaAMHUMU JIMTaH/IaMU,
oTpeieNIeTCsl KOOPANHAIIMOHHOE YHCIO?

IIpuBenuTe npuMeEpPsl KOMIJIEKCHBIX COCIMHEHHMN:

C KOMIUIEKCHBIM aHHOHOM,
C KOMIUIEKCHBIM KaTHOHOM,
SIBJISTFOIIMXCST HEAJIEKTPOJIUTAMM.
JlaiiTe UM Ha3BaHUE.

VYKaxuTe OCHOBHBIE BU/Ibl N30MEPHUH KOMIUIEKCHBIX coelMHeHM. [IpuBennte npumepsl.

CocraBbTe KOOpauHanOHHbIE (hopmysasl cneayrommx coeauneruii: 2NH,CI-PtCly, K,C,04
‘CuC,0y, KClAUC|3, an(CN)z FE(CN)z, (NH4)4F€(SO4)2

Yacrts 2. buoHeoprannyeckasi Xumus

Tema «Inemenmur VIIA, VIA, VA epynny

1.

PaccmoTpuTe 3aBUCMMOCTh aTOMHOT'O pauyca, SHEPIU1 HOHU3AIUHN U CPOJICTBA K DJIEKTPOHY
aTOMOB T'aJIOTEHOB OT UX aTOMHOTO HoMepa. [loueMy ¢ yBennueHueM aTOMHOTO HOMepa



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

AJIEMEHTA HEPrUsl HOHU3ALUK YMEHBIIAETCS HEMOHOTOHHO, a CPOACTBO K JIEKTPOHY BHAYaJle
YBEJIMUUBAETCS, a 3aT€EM YMEHbILAETCS?

KakoBbI cTeneHr OKUCIIEHUS TaJIOTeHOB, U KaKasi CTeTIeHb OKUCIICHNUs HauboJjee yCTonYnBa
JUISL KaXKIoro rajgoreHa? B Buje kakux coeAMHEHUI OHU HaXOASTCS B IpUpoae?

Korna u xem ObutH BriepBbI€ OTKPHITHI TaJIOTE€HBI?

Ucnonwiys Teoputo MO, 00bscHUTE, TOYEMY SHEPIHsl TUCCOLMALNN MOJIEKYI 7
OTHOCHTEJIBHO HeBenuKa. Kak u3MeHseTcss MexbsaepHOE PACCTOSHUE U DHEPIUs CBA3U B PAY
oT ¢Topa K oIy U 4eM 3TO 0ObsCHSIeTCA?

Kak usmensercs arperaTHoe COCTOSIHUE U LIBET T'aJIOTEHOB B 3TOM psiy FaJIOT€HOB?

Kak u3meHseTcst OKUCIUTENbHO-BOCCTAHOBUTEIbHAS aKTUBHOCTD B psiAy rajgoreHos? Uem
00BICHIETCS 0CO00 BBICOKAsI aKTUBHOCTB (hpTOpa?

Kak usmensiercst ctpykrypa, JUIMHHA U Heprus cBs3u B pany ot HF x HI, u uem a0
o0BsicHsieTcs1? Kak MeHsIeTCsl B 3TOM pAY CUjia KUCIOT?

Kak nu3meHsieTcst BocCTaHOBUTENbHAS aKTUBHOCTH B psiay oT HF k HI 1 ueM »10 00BsicHsIeTCS?
Kak B3anMOA€MCTBYIOT rAJIOTEHBI C BOAOM, KAKOBBI 3aKOHOMEPHOCTH JJAHHOTO
B3auMOJICHCTBHA? UeM OTIIMYAIOTCS peaKIiK B3aUMOJICHCTBUS ()TOpa C BOJOW U IIET0YaMH OT
NOJO0HBIX PEAKIMHU C IPYTUMU rasoreHamu. OIMHAKOBBI JIM IPOAYKTHI peaknuit
B3aUMOJICUCTBUS XJIOpa, OpomMa, Hoda ¢ XOJIOAHBIMHA U TOPSUYUMHU PACTBOPAMH IIETI0UEH?

Kak 3aBUCUT yCTONYMBOCTH OKCOKUCIIOT U UX COJIEH OT CTPYKTypbl? CpaBHUTE CUITY
OKCOKHCJIIOT, UX OKUCIIUTENIbHYIO aKTUBHOCTD. [[puBeuTe ypaBHEHUS peaKLuid.
PacnipocTpanenue Kuciaopoia u XaJlbKOT€HOB B IIPUPOJIE, MUHEPAIBI UX COAEPIKAILIHE.
OTKpBITHE 3IIEMEHTOB.

[TonoskeHne XanpKOT€HOB B IEpUOANUYECKOM cucteMe. CTpyKTypa UX aTOMOB. 3aKO-
HOMEPHOCTH B U3MEHEHUHU Pa3MepOB aTOMOB, HOHOB, JHEPITUU MOHU3ALMH, SHEPTHH CPOJICTBA
K 2JIEKTPOHY, MJIEKTPOOTPULATEIBHOCTH.

CniocoObl MoTy4eHus MPOCTHIX BEIIECTB XaJIbKOT€HOB. 3aKOHOMEPHOCTH B U3MEHEHUU
arperaTHOrO COCTOSIHMS BEIIECTBA, CTPYKTYPBI IPOCTHIX BellecTB. Kak M3MeHseTCs SJHeprus
CBSI3M B MOJIEKYJIaX U MOHAX U XapaKTep PACIpeNeIeHUs dJIEKTPOHOB B HUX?

Kak n3mensiercs 3apsij Ha aToMe KUCIIOpo/ia ¥ MPUPoJIa XuMHUecKoi cBsi3u okcuios 1l u Il
nepuonos? Kakue nmapameTpsl OKCHIO0B IMO3BOJISIOT Pa3eIUTh UX HAa KMCIOTHBIE, OCHOBHBIE U
amdoTepHbie?

Kak usmenstorcst puznyeckue cBOWCTBA OT KMCIOPOAa K IMOJIOHUIO, YEM ONpeessieTcs
XapaxkTep Takoro u3MeHeHus? Onpenennre N3MEHEHUE OKUCITUTEIBHO-BOCCTAHOBUTEIBHON
AKTHBHOCTH IIPH IIEPEXOJE OT KMUCIOPO/Ia K ITOJOHHMIO.

CtpykTypa BOJOPOIHBIX coequHeHil. OcoOble cBOMCTBA BOIbI. XalbKOT€HOBO/I0- POJIHBIE
KHUCIOThI. VI3MEHEHHE CHIIbI KUCIOT ¥ BOCCTAHOBUTEIBLHON aKTUBHOCTH C YBEIIMUEHUEM
HOPSIKOBOTO HOMEpa XallbKoreHoB. Kak n3MeHstoTes pusnueckue cBoicTBa 3TUX
coeauHeHuit? CriocoObl MOTy4YEHHUs XaIbKOT€HOBOJOPO/IOB.

KucnopoHble coelMHEHNS XalbKOT€HOB. MI3MeHeHne cTpyKTypbl OKCHIOB C YBETUYEHUEM
CTENEHM OKUCIIeHUs. PacTBopuMOCTh OKcHI0B B BoJe. Kucinopoaconepxaline KUCIOTHI.
N3meHenne ux OKUCIUTETbHO-BOCCTAaHOBUTENbHON (pyHKIIMHU. THOCepHas, HajcepHas
KHUCIOThI. PacTBOpUMOCTS coJiei 3Tux KUCIOT B Boje. OcoOble CBOWCTBA CEPHOM KHUCIOTHI.
OneyM. U3MeHeHnE OCHOBHOCTH KHCIIOT OT CEPBI K TEJLTYPY.

3Ha4YeHHE XaJIbKOI€HOB U UX COEANHEHUH, UX POJIb B )KHBOM OpraHU3ME.

Onpenenutsb 3IEKTPOHHYIO CTPYKTYpY 3i1eMeHToB V A rpynnsl. Kak ona mensiercs?
OCOoOeHHOCTH 3MEKTPOHHOM CTPYKTYPBI KQXKIOTO JIEMEHTA.

Kak n3MeHsiercs CTpyKTypa, arperaTHOE COCTOSIHHE U PeaKIIMOHHAs CIIOCOOHOCTD MPOCTHIX
Benuiects V A rpynmnsi?

Oco0eHHOCTH CTPYKTYPbI BOJOPOJIHBIX COETMHEHUH, UX KUCIOTHO-OCHOBHAS U OKUCIIUTEIHHO-
BOCCTaHOBUTENbHAs PpyHKIMU. Kak n3mMeHstoTcs 3tu napaMeTpsl B rpymnmne? YeM oObsicHsAETCS



Takoe n3MeHeHne? A30THCTOBOIOPOIHAS KUCIIOTA, €€ colIr. OCOOEHHOCTU CTPYKTYPHI,
CBOWCTBA, YCTOHUMBOCTh, PACTBOPUMOCTD COJIeH aMMOHUs, PochoHusI.

22. I'amorennibl. OCOOEHHOCTH UX CTPYKTYPhI, CBOMCTB, PEaKIIMOHHOM CIIOCOOHOCTH,
PacTBOPUMOCTH, OKUCIUTENbHO-BOCCTAHOBUTEIILHOW AaKTUBHOCTH.

23. OCOOEHHOCTH CTPYKTYpPbI U CBOMCTB OKCHJIOB, KUCIIOPOJCOIEPKALIUX KUCIIOT, UX
OKHCIIUTEIbHO-BOCCTaHOBUTENbHA (PyHKIMA. OCHOBaHUs, 0Opa3yeMsble diieMeHTaMu V
rpynbl. 3MeHeHne OKHCIUTEIbHO-BOCCTAHOBUTEIHHON (DYHKIIMHU 3TUX DJIEMEHTOB B BBICILIEM
BAJIEHTHOM COCTOSIHUHM KHCIIOTOOOpa3oBaTeds.

24. Poinb 1eMeHTOB V TPYIIIBI U MX COSAWHEHHI B IPUPOJIE.

Tema «nemenmur IV A, 111 A zpynny
1. PaccMoTpuTe 25IeKTpOHHBIE KOH(HUTYpaluu aToMOB p- 3neMeHToB VA rpynmsl. Kak

U3MEHSIOTCS] aTOMHBIE PAJUYChl, JHEPIUsl HOHU3ALMHU, CPOJICTBO K AJIEKTPOHY C YBEJIMYEHUEM
HOPSIKOBOTO HOMepa 3j1eMeHTa?

2. Kaxossl crenenu okucnenus 3nemMeHToB IVA rpynmnei? Kak uamensercst ycToiunBoCTh
COEIMHEHUH C pa3IMYHOM CTENEHBIO OKUCIIEHUS C YBEIMUYEHUEM OPSAIKOBOr0 HOMEPA
JyeMeHTa’?

3. Pacmpoctpanenue sneMeHTOB B mpupo/ie. CriocoOb! MOIy4eHUs MPOCTHIX BELIECTB.

4. JlaiiTe XapakTE€pUCTUKY NPOCTHIM BemiecTBaM u1eMeHTOB |V A rpynnsl. [lokaxure CTpyKTypsl
pasnn4HbIX Mogudukauid. OObsicCHUTE pa3zianuue GU3NYECKUX CBOWCTB, UMEIOIIUXCS
MOIU(UKALMHA IPOCTHIX BEIIECTB p- 31eMeHToB |V rpymnmsl.

5. [Tlokaxure BIUSHUE CTPYKTYpPHI IPOCTHIX BELIECTB HA XUMUYECKYIO aKTUBHOCTb. [IpuBenure
YPaBHEHMsI PEaKIUH.

6. PaccMoTpuTe CTPYKTYpYy IUTAIOTEHUIIOB U TeTparajoreHua0B anemMeHToB VA rpymmer. Kak
M3MEHSIOTCS (PU3NYECKHE U XMMHUECKHE CBOMCTBA JaHHBIX COESAMHEHUN?

7. Bopoponansie coenunenus 3neMenToB VA rpymmsl. X cTpykTypa, H3BMEHEHHE XapaKTepa
CBSI3€H, TEPMOYCTONYHUBOCTh, OKMCIUTEIbHO-BOCCTAHOBUTENbHAS aKTUBHOCTb, XapaK-
TEPUCTHUKA (PU3NUECKUX U XUMUYECKUX CBOMCTB.

8. OCOOEHHOCTH CTPYKTYpPbI U CBOMCTB OKCHJIOB 2JIEMEHTOB MOATpyNIbI yriaepoaa B I1- u V-
XBaJIECHTHOM COCTOSIHUU. MIX yCTONYMBOCTB, OKMCINTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHAs! (YHKIIHUS.

9. Kucnopoacoaepxaiue KucioTsl p-3aemMenToB |V rpynmsl. X cTpykTypa, yCTOWYHBOCTD,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA, KUCIIOTHO-OCHOBHBIE CBOMCTBA.

10. OcobeHHOCTH CTPYKTYPHI Ml CBOMCTBA COJICH KHUCIOPOACOISPIKAIINX KACIOT, H3MEHEHUE
pPacTBOPUMOCTH, TEPMOYCTOMUNBOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIHHON aKTUBHOCTH.

11. Ponb anementoB IVA rpynnsl B ipupoae. x npumenenue.

12. KakoBbI 351eKTpOHHBIE KOH(UTYpaIlui aTOMOB 371eMeHTOB |lI-A rpynmsl 1 BaeHTHbIE
COCTOSIHUS U3 HUX BbITeKatoue? Kak n3MeHs10TCA 3Hau€HUsI aTOMHBIX PanyCOB,
MOTEHLIMAJIOB HOHU3ALMH, SHEPTUHU CPOJICTBA K AIEKTPOHY, dJIEKTpooTpuLaTenbHocTh? Kakne
ruOpUIHBIE COCTOSHUS BaJICHTHBIX OpOuTAalieil XapaKTepHBbI JUIs SJIEMEHTOB JIaHHOTO psjga?

13. Kak u3MeHsieTcst XapakTep CBsI3€i B COSMHEHUAX O0pa, AIFOMUHUS, TAIITHSI, MHINS ¥ TaJUTHS?

14. CpaBHuTe pacrnpoCTpaHEHHOCTh U (HOPMBI HAXOXKIEHUS TAHHBIX AJIEMEHTOB B MPUPOJIE.

15. Kakue npocTble BemecTBa MOryT ObITh B3SIThl B KaUECTBE BOCCTAHOBUTENEH /ISl OTyYEHUS
Oopa, ATFOMUHUS, TN, UHIUS, TaUTa? KakoBbl yCI0BHUS MPOTEKAHUS JTAHHBIX PEAKIIHA?
[{enecooOpa3HO U MOTYYCHHE ATFOMUHUS M3 OKCHJIa XUMHUYECKUM CIIOCOO0M?

16. Kakumu crioco6amu moiy4arot 60p 0co60it yucToTsl? MOXKHO JI TaKUM K€ 00pa3oM
MOJIy4aTh AJIIOMUHUMN, TAJUTUHN, UHAUN, TaJUTAA?

17. CpaBHHUTE XUMHUYECKHE CBOMCTBA TPOCTHIX BELIECTB, OTMETHTE CXOJCTBO U PA3IHUUSL.

18. Kak uzMeHsieTcs noJsipu3yroliee 1eiHCTBIe HOHOB B Psily OT 0opa K TaJUTUIO M CITIOCOOHOCTD MX
K Tuaparamnuu B BogHOM pacTBope? [Touemy 6op B pacTBopax He 00pa3yeT KaTHOHORB?



19.

20.

21.

22.

[I'unpunel 6opa. Onpenenure CTeneHb OKUCICHUs Oopa B TMOopaHe, FTeOMETPUIECKYI0 MOJIETh
monekyibl. Kak o0bsacHseTcs o0pa3oBaHue MOCTUKOBBIX cBsi3eil B-H-B B nubopane o merony
MO B TpexnieHTpoBOM NpubIMKeHnn? CpaBHUTE PU3HUECKUE M XUMUUECKHE CBOMCTBA
TUAPUIOB PACCMAaTPUBAEMBIX 3JIeMeHTOB. KOMIIEKCHBIE THIPUIBIL.

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY OKCHJIOB OOpa, aTlFOMUHUS, TaJUTUs, MHAUS, TaJUus. B
4yeM 0COOEHHOCTH CTPOEHUS OKCHJIa AITFOMUHHUS?

Oxcokucnotel 6opa. Kak 60pHas kucinota nonuzupyet B Boae? KakoBa cuia 3TOi KUCIOTHI?
Urto obOpa3yercst mpu HarpeBaHUU OpToOOpHOI KUCIOTHI? [IposBiseT im GopHAst KUCIOTa U
OCHOBHBIE CBOICTBa, MPUBEANUTE JI0KA3aTENbCTBA ATOMY. [1011OOpHBIEC KUCTOTHI U UX COJIH.
[Touemy pacTBOp OypBI MMEET MIeNIOUHYI0 peakiuto. [lepoopartsl. ['mapokcuy amomunmns. Kak
MO>KHO OOBSICHUTD ero amorepHocTh? KakoB xapakTep H3MEHEHUS KUCIOTHO-OCHOBHBIX
CBOMCTB OT THJIPOKCHJIA AIFOMUHUS K ruapokcuay Tawius (111)?

["anorenuapl. AKIeNTOpHBIE CBOMCTBA aTOMOB OOpa, aTllOMUHUS B MOJIEKYJIax
TpurajioreHu10B. OxapakTepusyiTe cBorcTBa TeTPahTOPOOOPHON KUCIOTHI U
terpadropodopa- ToB. Kak M3MEHSIOTCS CTPYKTYpa U CBOMCTBA raJIOTeHUIOB 351eMeHToB |11-A
IpYNIbl B 3aBUCUMOCTH OT IPUPOJIbI LIEHTPAJIBHOTO aTOMa U CTPYKTYpbI aToMa rajoresa?

Tema «Inemenmut |A-11A epynnvry

1.

10.

11.

12.

13.

[Touemy m1e0YHBIE METAJUIBI MATKHUE, JIETKO JIETYUYHE; KaK U3MEHSAETCS IPOYHOCTh Y METAJIIOB
II rpynnsl. CpaBHUTE TeMIEPATYPHI IUIABICHUS U KUIIEHUS IEIOYHbIX U HIEJIOUYHO3EMEIbHBIX
METAJIJIOB, B YEM IIPUYMHA PA3IHUUSL.

Kakue cocenHue 2JIEMEHTBI B PAAAX IIEJIOYHBIX U IEI0YHO3EMEIbHBIX METAJUIOB JOJKHBI
HPOSIBIIATH HAUOOJIbIIYIO OIM30CTh B CBOICTBaX, nouemy? I'1e OHU pacpoCcTpaHEHBI B
pUPOJIE, KaK UX MOTYYUTH?

Kak u3meHstoTcs paanychl, SHEpruy MOHU3ALNH, JIEKTPOJIHbIE TOTEHIINAIIBI, THUIIBI
KPUCTAJIIMYECKUX peteTok y anemeHToB | u Il rpynmnei?

Kak u3meHs1oTcs paauychl, SHEpruu HOHU3AIMNH, JIEKTPOIHbIE TOTEHIINAIIbI, XUMUYECKast
akTUBHOCTH 3j1eMeHToB I 1 Il rpymmsl o otHomeHuio k Oy; Fp; Cly; Np; S; H,0, xucnoram u
mienouam? Onpenenure AH,9g; AS; AG 00pa3oBaHMs TIEPOKCHIOB.

YTo MpOMCXOAUT NMPH CrOPAHUU NMPOCTHIX BemecTB MeTauioB | u Il rpynms1? Yem oOecrieuena
pPa3HOCTb B UX MOBEICHUU?

Kak oTaenuTs paguil OT 3J€MEHTOB, COITYTCTBYIOIUX €MY B YpaHOBOM pyae?

Kaxk n3mensercs pactBopuMocTh coiier 3iemeHToB I u Il rpymnmsl, ¢ yem cBsizaHO ux
noBezieHue? CBSKUTE 3TO C SJHEPTUEH KPUCTAUIMYECKON CTPYKTYPBI M SJHEPrUeH THIpaTaluu
HEPaCTBOPHUMBIX COJIEH JIEMEHTOB | rpynIbL.

KaxoBbI cBoiicTBa THIPOKCUI0B 351eMeHTOB [l 1 [ rpynnel, cpaBHHTE CTENIEHU UX JUC-
COLIMALINHU, PACTBOPUMOCTD B IOJISIPHBIX M HETIOJISIPHBIX pacTBOpUTENsAX. Kakoli BOAHBIN pac-
tBOp: LICl; KCI; BaCl,; BeCl, umeer 6onee Boicokue 3HaueHust pH?

KakoBel Temneparypsl pacnaja kapooHaToB, HUTpaToB seMeHToB I u I rpynms1? Kak
M3MEHAETCSl yCTOMYUBOCTh COEUHEHU B rpynmnax?

Kak n3MeHstoTcs KUCI0THO-OCHOBHBIE CBOMCTBA ralloreHU0B 351eMeHTOB [ u Il rpynmel ¢
BO3paCTaHHUEM IMOPSIAKOBOTO HOMEPA 3JIEMEHTOB?

CpaBHUTE pacTBOPUMOCTH KapOOHATOB U TUAPOKAPOOHATOB ITHX AJIEMEHTOB. JKecTKOCTh BOJIbI
U CIIOCOOBI €€ yCTpaHEHUSI.

[Touemy Temneparypa pasioxkenus LiBrO, (200°C), NaBrO, (230°C), KBrO, (275°C), RbBrO4
(290°C) nosbimaercs?

KakoBa crioco6HOCTh K KoMILIeKkcooOpa3oBanuto y aneMeHToB | u Il rpynmsl? Kakosa
YCTOMYMBOCTh KOMIUIEKCHBIX HOHOB? BHYTpUKOMILIEKCHBIE HOHBL. " MApaTUPOBaHHBIE HOHBI,
UX YCTONYUBOCTb.

Tema «nemenmur 111B, IVB, VB zpynny



10.

11.

12.

13.

14.

15.

16.

17.

18.

KakoBbI 0cOOEHHOCTH 3JEKTPOHHOM CTPYKTYpHI SC, Y, La, AC, TaHTaHOMIOB U aKTHHOH/IOB.
Kakue BajleHTHBIE COCTOSIHUSI OHU IPOSBIAIOT. B ueM npuunHa pa3iIndHbIX CTENEHEN
okucieHust. OObsACHUTE MOJT0XKEHNE U ITUX 3JIEMEHTOB B IEPUOANYECKON CUCTEME.

Kak n3mensrorcs paanycChl, IOTCHLIMAJIbI HOHU3AIIUH, KPUCTAJTINIMICCKHUEC CTPYKTYPHBI BEIICCTB C
pocToM 3apsija siapa

KakoBa pacnpocTpaHEHHOCTb 3THX 3JIEMEHTOB B npupoze. [louemy eBponuii Bcrpedaercs B
MUHEpajax KajJbLus?

KakoBa peakiioHHasi CriocOOHOCTb ATHX 3JIEMEHTOB, KaKue HOHBI 00Pa3yIOTCs B BOJHBIX
pacTBopax, B KpUCTAIUIMUECKUX CTPYKTYypax.

Oco0EeHHOCTH CTPYKTYPHI U CBOMCTB T'aJIOT€HUI0B, OKCUIOB, HUTPUJIOB, KapOUI0B, TUAPUJIOB,
okcuconeit. Kak mx MOKHO MOJTYYHTh B BHJIE THIPATOB. MOXHO JIH IMOJTYYHTh O€3BOTHBIC
COJIH.

o + + + + o
CpaBHuTE, KaKOW HOH AP , sc? , A , La® oOamaeT B OOJIBIIEH CTEIIEHN KUCIOTHBIMU
cBoiictBamu? [louemy? Hanuiure ypaBHEHHE peakuu.

[Toxaxkute, 4TO OKCHUIBI U THAPOOKCH B! JaHTaHOU0B (I11) Mo nposiBiIeHNI0 OCHOBHBIX
CBOICTB YCTYIAIOT JIMILb HIETOYHBIM U LIEJI0YHO3EMEIbHBIM METAIIJIaM.

YeM MOKHO OOBSCHUTH OJIM30CTh PaInyCOB IIUPKOHUS U TadHUS U OTJINYME OT THTaHa. Kak
U3MCHSIIOTCSI TOTEHIIMABI HOHU3aLuK B psafy Ti1-Zr-Hf? Kakossl crenenun okucnenus Ti, Zr,
Hf B coenmnuenusx 3tux snemMeHToB. Kakue coctostHus Hanbosiee yCTOMYNBhI?

KakoBa cTpykTypa npoctsix Beriects Ti, Zr, Hf? Kak nusmensiercst remepaTypa 1iaBicHUs U
KHUIIEHUS B 9TOM pANY? A Tak K€ SHTAJBIINS aTOMU3AIUU U DHEPTHUS CBS3U B UX
KPHUCTAJUIMYECKON CTPYKTYPE.

KakoBBI MeXxaHHYECKHE CBOMCTBA TUTaHa, HTUPKOHHUA U l"a(l)HI/IH? Hx YCTOP‘IQHBOCTB Ha BO3AYXC
1 BO3MOKHOCTH HUCIIOJIB30BaHUA B TCXHUKCE.

OxapakTepu30BaTh yCTOWYMBOCTH OKCHA0B 3JIEMEHTOB 4-i IpyIIbl INTaBHOW U MOOOYHOM
HOArPYIIBI, OOBbICHUTH MPUUUHY 3aKOHOMEPHOT'O U3MEHEHHSI CBOMCTB OKCHJIOB TUTAHA,
LHUPKOHUS U TaHHUSL.

OxapakTepu30BaTh KUCIOTHO-OCHOBHBIC CBOWCTBA OKCUIOB U rupokcuos Ti, Zr, Hf (1V)
nipu B3aumoeiicTeun ¢ K;S;07 m K,COs.

Bo3moskHo 1 0Opa3oBanue coenunenuii Tima T1(SOy)2, TI(NO3)4, Zr(NO3)4, HF(NO3),.

[Towemy Ti, Zr, Hf mpu oObI4HOM TEeMnepaType He B3aUMOJICHCTBYIOT C BOJIOU H
pa30aBIeHHBIMH KUCIOTaMH, a B IPUCYTCTBUU MOHOB F~ B3aMMOEHCTBYIOT C Jake TAKUMHU
ciabbIMU KUCTTOTaMU, Kak ykcycHas. [Touemy HF u HF+HNO3 nerue pactBopstor a1
MeTaJIbI?

Kakue coequnenus Tutana, IUpKOHUA U radHus okpamensl? [louemy?

Kak u3MeHSI0TCS KUCIO0THO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOIICTBA
OKCHJIOB TUTaHa, IUPKOHUS U radHus? KakoB Tum cBszn?

Omnumure CTPYKTYPBI OKCUAO0B, IT'aJIOTCHUA0B, KOMIIJICKCHBIX COG,Z[HHGHPIP'I 9TUX METAJIJIOB.

KakoBa pacnpocTpaHeHHOCTh BaHa sl HHOOMS ¥ TaHTana B pupoze, modemy Nb u Ta gaie
BCETO BCTPEUAIOTCS B OJTHUX U TeX ke MuHepaiax? Kak moixyduTs 3TH MeTalIbl.



19. Kak u3MeHSI0TCs 3HaYCHUS SHTAJIBIINN TUIABJICHUS M BOTOHKH, TEMIIEPATYPHI TUIABJICHUS U

KUIICHUS, IUIOTHOCTH B psiay MetaiuioB V - Nb - Ta. [Touemy?

20. MOXHO JIi IOJYYHUTh 3T METAJUIbl METAJUIOTEPMHUUECKHU U3 uX coenuHeHnid. Kakux? [Touemy

HE BCETr/1a MOXKHO MIPUMEHUTH yrileTepMUYecKuid MeTo 1 /st mosrydenust V - Nb - Ta.

21. OnpenenuTe KUCIOTHO-OCHOBHOM XapakTep OKCHI0B U TuapokcunoB V - Nb - Ta B

BO3MOJKHBIX CTEIICHX OKHcIeHus. [IpeacTaBpTe ypaBHEHUS PEaKLUi, TOKa3bIBAIOIIUX OKHC-
JIMTEIbHO-BOCCTAHOBUTEIIBLHBIE CBOMCTBA UX COCIUHEHUN.

22. KaxoBsI kuciiorHo-ocHoBHEIE cBoiicTBa VO,. Ero B3aumoneiictaue ¢ H,SO,4, NaOH.

[Mokaxkute rumponus V(NO3)4.

23. KakoBbI OKCH/IbI, TAJIOTCHU/IBI, OKCOTANOTeHu 1bI, KomIuiekcsl V - Nb - Ta (V). KakoBbl ux

KHMCIJIOTHO-OCHOBHBIE CBOMCTBA. [IpuBeauTe npumepsl.

24. KakoBo crpoenue nenraragorenuaoB V - Nb - Ta, ux arperatnoe coctossHue B 0OBIYHBIX

YCIIOBHSIX, X XUMUYECKasi aKTUBHOCTb, YCTOMYHUBOCTh, KUCIIOTHO-OCHOBHOM XapaKTep.

25. Kak H3MeHSI0TCsT KHCJIOTHO-OCHOBHBIE CBOMCTBA B pany:

1.

VO - V505 - VO, - V;0s
V(OH), - V(OH)3 - VO(OH); - HVO;
VF; - VFs - VFy - VFs,

Tema «nemenmur V1 B, VII B epynny
Omnpenenute 3aKOHOMEPHOCTH U3MEHEHHUSI aTOMHBIX, HOHHBIX PaJInyCOB, MOTEHITHAIIOB

MOHU3AINH, SHTAJBITHNA aTOMH3AIMH, TEMITEpaTypsl TuaBienus u kurnenus Cr - Mo - W. Kak
MU3MEHSETCS yCTOWYUBOCTD COETMHEHUH, B KOTOPBIX ATH 3JIEMEHTHI HAXOJATCS B PA3HBIX
CTENEHSIX OKUCIIEHNs. KakoBbI IPUYNHBI ITUX U3MEHEHUM.

Kakoii u3 1aHHBIX 3JIEMEHTOB OOJIbIIIE PacpOCTPAHEH B MPUPOJE, KaKMe MUHEpaJIbl Ooliee
ynoOHbI s oiydeHus u3 Hux Cr - Mo - W. KakoBsl criocoObI TIOTy4eHUS 3THX METAJIIOB,
Kakol M3 HuX 0oJjiee TepMOJIMHAMUYECKH BbIro/ieH. Kakoe npuMeHeHne HaxoIT 3TH METaJlIbl,
a Takke GpeppoxpoM, GpeppomonndaeH, GeppoBoIbppaM.

Oxapaktepu3yiite nonoxxeaue Cr - Mo - W B 3JIeKTpOXUMHYECKOM PsITy HAIPSHKSHHS
METAJIJIOB U MIPENJIOKUTE PEAreHThl, KOTOPhIE MOXHO MUCIIOJIb30BaTh AJIs PACTBOPEHUS JaHHBIX
METAJIJIOB, OTMETHTE YCIOBHS MPOTEKAHUS PEAKIIUM.

Kakoga ctpykrypa kap6onunoB Cr - Mo - W u kakoe mpakTuyeckoe 3HaueHHe OHU UMEIOT.

CaoticTBa OKCHI0B U THAPOKCcHI0B Cr - MO - WB BO3MOKHBIX CTEIICHSAX OKHUCIICHHS.
[TokaxxuTte UX CTPYKTYPY, CBSI3H, JOKAXKUTE CBOMCTBA YPAaBHEHUSIMH PEAKIIHIA.

OGBSICHATE BHICOKYIO BOCCTAHOBUTENbHYIO akTuBHOCTS [Cr(H,0)6]* 1 cpashuTe ee ¢
axtiBHOCTBIO [MO(H20)6]*" 1 [W(H20)s]*".

CpaBauTe cTpyKTypy auramoreanioB Cr - Mo - W. B yem ux paznuuue?

Kakas koopauHaIys, TeTpadpuieckas Wil OKTasApuieckas, Hanbosee 6maronpusitHa s Cr
- Mo - W (Il) B ux coequaeHusnx?

CocraBbTe YpaBHEHHUS peaKIMii MTOTy4eHUs pa3niHbIx komruiekcoB Cr - Mo - W(III).
Ornpenenure X CTPOEHUE, MAarHUTHBIE CBOMCTBA, YCTOMUMBOCTh U CBOMCTBA.
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CpaBnute criocoOb nosxyuenus: okeuaos Cr - Mo - W (111). TTouemy ai1st mostyueHus: OKCHaa
xpoma (III) ucnone3yroT AUXpoMaT aMMOHUS, a HE ApyTryUe AMXpoMathl uiau xpoMatsl? Kakosa
POJIb SHTAJIBIMMHOTO U SHTPOIMMHOTO (PAKTOPOB MPOTEKAHUS NIPOLIECCOB TEPMHUUECKOTO
pasiokeHus: OuXxpoMaTa aMMOHUS U SIBJII€TCSI JIM OH OOPaTUMBIM.

Kak m3mensiercst cuna kuciot B psaay H,CrO4 - H,MoO, - HyWO,.

CpaBHI/ITe YCTOﬁHHBOCTB BBICHI€I>'I CTCIICHHU OKHUCJICHUA U OKI/ICJ'II/ITGJIBHYIO AKTUBHOCTH
coeaquuenuii Cr - Mo - W.

OO0®bsacHUTE TOT PaKT, YTO B Ja0OPATOPHOI MPAKTHKE, B KAYECTBE CUIILHBIX OKUCIIUTEIIEH Jale
UCIOJIB3YIOT IUXPOMAThI, @ HE XpOMaThl?

KakoBbl yc10BHsI CyIIECTBOBAHUS XPOMATOB U IUXPOMATOB B pacTBope?

Kak n3MeHsI0TCSI KHCIIOTHO-OCHOBHBIE CBOMCTBA OAHOTHUIIHBIX COCI[I/IHGHI/Iﬁ C IIOBBIINICHUECM
CTCIICHU OKHUCJICHUS XpOMa B pAJdax:

CrO - Cry,03 - CrO3

CI’(OH)Z - CI’(OH)g - H,CrOq4

CrF, - CrF3 - CrFg

BrisiBUTE XapakTep U3MEHEHMSI 3TUX CBOMCTB U JIJIsl aHAJIOTUYHBIX COEAMHEHUN MOJubO1eHa U
BoJb(pama. [IpuBeuTe MpuMepsl ypaBHEHUN peaKIuii.

Kak moxHo pactBoputh M0O3; WO3; CrO3. UeM 00BSCHUTH MPOUCXOISIIEE.

Ha ocHoBanuu snekTpoHHOTO cTpoeHus atomoB Mn - Tc - Re onpeaenute Bo3MOKHBIE
BaJICHTHBIE COCTOSIHUSI SJIEMEHTOB B 00pa3yeMbIX MU COCTUHEHUSX;, OMPEEIUTE 3aBUCH -
MOCTb 3HaYE€HHI aTOMHBIX pPaJInyCOB, SHEPIUH MOHU3ALUH, SHEPTUNA CPOACTBA K DIEKTPOHY
aTOMOB OT TIOPSIZIKOBOTO HOMEPA 3JIEMEHTA, O0BSICHUTE OJIM30CTh ATOMHBIX PaIUyCOB
TEXHEIUS U PEHUS.

OO0BsicHUTE XapaKTep U3MEHEHUS SHTAIBIIUN ATOMHU3AINH, TEMIIEPATyphI TUTABJICHUS 1
KurneHns metaioB Mn - Tc - Re.

Kak n3Mensiercs xumMmudeckas akTHUBHOCTB B psiry Mn - Tc - Re. KakoBo ux nosenenue mnpu
B3aMMOJICHCTBHUH C PacTIpOCTPAaHEHHBIMU B JIabopaTOopuH peakTuBaMu. COOTHECUTE ClIeTaHHbIE
BaMU BBIBOJIbI O XUMUYECKOW aKTUBHOCTH JIaHHBIX METAJUIOB C TIOJIO’KEHUEM UX B
INEKTPOXUMHUYECKOM Py HANPSLKEHUH.

OxapakTepu3yiTe KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U rHIpokcuoB Mn - Tc - Re (I1).
Kakue KOMIIEKChI - KATHOHHBIE aKBAKOMITJICKChI MJIM aHUOHHBIE THIPOKOMILIEKCHI - OoJiee
XapakTepHbI B BOJHOM pacTBope Mn - Tc - Re (I1).

OnwuiuTe CTPYKTYpHI B cpaBHUTE yeToitunBocTh F - Cl™ - CN™ - komrutekcos Mn (I1).

OxapaKTepI/ByﬁTe KHCJIOTHO-OCHOBHBIC U OKHMCJIIUTCIIbHO-BOCCTAHOBUTCIBHBIC THOKCHUIO0B 1

terparaoreanioB Mn - Tc - Re. CpaBHHTE yCTOMYMBOCTHh OJJHOATOMHBIX coequHeHuid Mn -
Tc - Re(1V).

OnuiuTe CTPYKTYPY M CPAaBHUTE YCTOHYMBOCTD OJTHOSIIEPHBIX KoMIuiekcoB Mn — Tc-Re (1V).
[TpuBeauTe IPUMEPHI KOMIUIEKCHBIX COCIMHEHHMM, 00pazyeMbix Mn - Tc - Re (1V).

Cpasuute Temmnepatypy miasienus €03 u ReOs, a Takke TcO3 u TcFg; ReO3; u ReFs. Maiite
00BACHEHHS.



25. JlaiiTe XapaKTepUCTUKY KHCIOTHO-OCHOBHBIX CBOWCTB JIBYX- M TPEXDJIEMEHTHBIX COCINHEHHN
OCYT). CpaBHHTE YCTOWYUBOCTD 3THX coeauHeHuit. OObsicHuTe, mouemy ais mapranma (V1)
HEXapaKTepHO 00pa3oBaHHe OMHAPHBIX COCAMHEHUH U B KAKUX COCIUHEHUSAX MapraHia
CTENEHb OKUCIIEHUS +6 HECKOIbKO cTabmnu3upyercs. Kakue aHMOHHBIE KOMIUIEKCHI 00pa3yoT
Mn - Tc - Re(VI).

26. OxapakTepu3yiTe OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOICTBA HoHA MNO4 u onpenenure
YCIIOBUS IPOTEKAHUS PEAKIIMIA: OKUCICHUS U BOCCTAHOBIICHUSI.

27. Kakoe crpoenne umeroT okcuabl Mn - Tc - Re (VI1)? O noBblmieHiH WA TOHUKEHUN
YCTOMYUBOCTH OAHOTHITHBIX coeanHeHui B psiy Mn - Tc - Re(VII) cBuaeTensCTByeT Xapakrep
U3MEHECHHS PHTAIBINU ¥ SHeprun [ m60ca 0Opa3oBaHMs ITHX COSAUHEHHIA, a TAKIKE HX
TEMIIepaTyp IUIABJICHUS.

28. KakoBbI KHCIIOTHO-OCHOBHBIE CBOIicTBa OMHapHbIX coenunenuit I(VYII)? Kakue annonusie
KOMIUIEKChI COOTBeTCTBYIOT Mn - TC - Re (VII)?

29. O0bsicHuTe U3MeHenue ycroiunoctu B panry KMnO, - KTcO,4 - KReO,4 (Mcnonb3yiite
3HAYCHUs TEMIIEPATyp IUIABJICHUS M PA3JIOKEHUS TaHHBIX coequHeHui ). Kakoe coennueHme
xapaktepusyercs 0omnblieit yctoiunBoctbio KMnO4 1 KMnOg. [Touemy?

30. Kak u3meHseTcs KMCIOTHO-OCHOBHEIE CBOICTBA OJIHOTHUITHBIX COCIUHEHHUM C MOBBLIIICHUEM
CTCIICHU OKHCJICHUA MapraHilia B pAAy:

a) MnO - Mn203 - MnO, - Mn03 - Mn,09,

6) Mn(OH); - Mn(OH)3 - Mn(OH),4 - H,MnO4 - HMnOg4.

AHaJOTHYHBIE PACCYXACHHS MPOBEANUTE AJII COSTUHEHUI TEXHEIHS U PEHMUSL.
31. O6cyaure xapaktep usMeHeHus B psgy Mn,O7 - CrOs - V705 - TiO;:

a) TeMIepaTypsl MiaBjieHus], 6) paCTBOPUMOCTHU B BOJIE, B) KHCIIOTHO-OCHOBHBIE CBOMCTBA, T)
OKHUCJIUTEIbHAS! AKTUBHOCTD.
JlaiiTe 00bscHEHUs HallIEGHHBIM 3aKOHOMEPHOCTSIM.
Tema «Inemenmur V111 B cpynnory
1. Tlpoananusupyiite 1 0OBSCHUTE XapaKTep U3MEHEHHS aTOMHBIX M HOHHBIX PaJilyCOB, SHEPTHH

MOHM3AIMU B 3aBUCUMOCTH OT IOPSIIKOBOTO HOMepa dieMeHTa B psiaax Fe - Ru - Os; Co - Rh -
Ir; Ni - Pd - Pt.

2. Kaxkosa 061_1_[8.5{ 3aKOHOMCPHOCTb U3BMCHCHU S TUITUMYHBIX CTEIIEHEW OKHCIICHUS B noarpynmax

nemenToB? Kakue creneHu okuciieHus: Hanbosee xapaktepHsl s Fe - Ru - Os; Co - Rh - Ir;
Ni - Pd - Pt.

3. O6’£>$ICHI/IT € UBMCHCHHMA SHTAJIBIIMKU aTOMU3AIlNH, TeMHepaTprI IIJIABJICHUA U KHUIICHUA B p;max
Fe-Ru-0s; Co-Rh-Ir; Ni-Pd-Pt.

4. Kak u3MeHsieTcs 3HaUCHUE QJICKTPOAHOTO IMOTCHIINAJIA 32+/9 IpH ICPEXOAC OT KEJIC3a K
OCMHIO, OT KoOaJbTa K HPUIUIO U OT HUKECJIA K IIJIATUHEC.

5. Cpasnure pacupoctpaneHHocTs MeTaiuioB VIII rpynmsl B meproze, ciocoObl X MOTYYECHHUS;
KaKoe IPUMEHEHUE OHU HaXOMT.

6. Kaxkue peareHTbl MOYKHO HCITIOJIb30BATh JUIsl PACTBOPEHUS METAJUIOB MOJTPYIII Keme3a,
KoOanbTa, HUKeNs. [Ipy KaKuX yCIOBUSAX MPOTEKAIOT 3TH PEAKIIHU.

7. OOsamaroT M METaJUTbl CEMENCTBA Keye3a OJIMHAKOBON KOPPO3UOHHON YCTONYMBOCTRIO HA
BO3/yXE€.
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[Tpu KakuxX ycrnoBHAX mosydaeTcs kapooHun xene3a? Kak teopust CHIKBHKA ONPEICISET ero
dopmyiy. [laiiTe XapaKTepUCTUKY KOMILIEKCY.

B oaunakoBol 1M cTeneH BbIpakeHbl OCHOBHbBIE CBOWCTBA OKCUAA U ruipokcua xenesa (1,
I11). Uem 3T0 00BSCHSETCS, KaK BIMSET Ha CTEIICHb THPOJIH3a COJICH?

OxapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC CBOICTBA coenueHuit xene3a (11).

Kaxk nsmensitorcs 3HaueHus t,,; ramorennioB xene3a (I1) u uem oObsICHACTCS UX PE3KOE
OTJINYHE.

CpaBHUTE CTPYKTYPY U YCTOMUMBOCTH Pa3INYHBIX KOMILIEKCOB sxere3a (1I).

KaxoBbI KMCII0THO-OCHOBHBIE CBOMcTBA ruapokcuaa xemnesa (111). B kakoit dopme nonsr Fe
(IIT) cymiecTBYIOT B KUCIIOM U CHIILHOIIEIIOUHOM pacTBope. Kakoii cocTaB uMeeT TuIpoKCH
xenesa (11).

[TpuBeuTe NMEKTPOHHYIO KOH(PUTYPALIUIO U CPABHUTE YCTOWYMBOCTh KOMILIEKCOB JKelie3a
(TIT). K xakoMy THITy coeauHeHui oTHOCsTCS rekcannanodeppatsl (111) d-amemenToB u kakoBa
UX PacTBOPUMOCTb.

Kak BamsieT Ha OKHUCIIUTEILHO-BOCCTAHOBUTEIBbHBIE CBOMCTBA KoMIutekcoB skesesa (11, 111)
NpUPO/Ia JTUTaH/IOB.

B xakux coenmHEHUIX KECIIC30, pYTeHI/Iﬁ W OCMHMI MMEIOT CTEIICHb OKHCIeHU +6? Onuimmre
CTPYKTYPY 3TUX aHUOHOB. OxapaKTepmyﬁTe HX OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHYTO
AKTUBHOCTB U CPABHUTC OKUCIIUTCIIbHBIC CBOICTBa OKCO(i)eppaTOB 1 OKCOMAaHT'aHaTOB.

Onummre AIeKTPOHHYIO KOHpUTypanuio Mojekynbl 90,. KakoBa poib n- CBI3bIBaHUS B X
CcTaOWIN3aluy.

OX&paKTepH3y1>'ITC KHCJIOTHO-OCHOBHBIE CBOMCTBA TETPAOKCHUIOB PYTCHUSA U OCMMUL.

[Tpusenure npumepsl coenunenuit kodansTa (0), poaus (0) u upuaus (0). KakoBo ux crpoenue
U CBOMCTBa?

Onummre cTpoeHue OKcuaa, TuApoKcuaa U raorenuaos kobansta (I1). [Touemy TemnepaTtypsl
IUIaBJIEHUS AUPTOPHUAA U AUXJIOpHIa KobanbTa pe3ko pasznudaercs? Oxapakrepusyire
KHMCIJIOTHO-OCHOBHBIE CBOMCTBA NIEPEUHNCIEHHBIX COEUHEHN.

Kakune koopanHaIMOHHBIE Ynciia HanboJiee XapakTepHsl 11t kobaneta /II/. OxapakTepusyiite
MarHUTHBIE CBOICTBA M CPABHUTE YCTOWYMBOCTH aKBa-, aMMHUHO-, PTOPO- U XJIOPO-
xomruiekcos Co (I1).

O0bsicHuTe n3MeHeHue okpacku kpuctaoruapaTos Co (I1) nmpu HarpeBaHuuM WK O
JeICTBHEM BOJOOTHUMAIOIINX CPEJCTB.

KakoBa tepmoaunamudeckas BeposstHocTs okucieaus Co(OH), mo Co(OH); kucaopogom?

O0bsicaute 0cobyro ckiroHHOCTH CO (II1) Kk 00pa3oBaHMIO KOMIUIEKCHBIX COSTUHEHUH.
CpaBHHTE YCTOWYMBOCTh aMMHHOKOMILICKCA 1 dTHacH1naMmmMuHokoMiuiekca Co (111). B gem
OCHOBHAsI MPUYMHA PA3ITUYUS YCTOWIHMBOCTH ATHX KOMITJICKCOB?

Crnenyrolue Iuradipl: THAPOKCOTPYIINA, aMUHOTIPYIIIa, IUAHOTPYIIA, PACIIOJIOKUTE B
HOpPSI/IKE YBEIUYEHUS CTa0MIIN3aliK CTENIEHN OKHUCIIeHUs KoOanbTa +3.
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CpaBHUTE YCTOWYUBOCTH akBO- U aMmmMuHOKoMITIekcoB kobanbTa (11) u (111). Kakoit u3 aHux
MPOSIBIISICT B HAMOOJIBIIEH CTETIEHN OKUCIUTENbHBIE CBOWCTBA, KAKON - BOCCTAHOBUTEIbHBIE?

Kakue koMILUIEeKCHbIE COSTMHEHUS XapaKTEPHBI JJIs1 POJISI U UPUIUS B TPEXBAIICHTHOM
COCTOSIHUU?

Onumure CTpyKTypy OKCHJa, ruApokcuaa u ranorenunos upuaus (IV). Kak nocnennue
B3aUMOJICUCTBYIOT C BOJIOM?

B xakux coeMHEHUsX NPOSBIAETCS CTENEHb OKUCIICHUs +6 y upuaus u poausi. OObICHUTE
HU3KHUE TEMIIEPATYPHI [UIABIEHUS U KUIIEHUS TUX COCIUHEHUIN, 0XapaKTEPUZYNUTE UX
OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIE CBOKCTBA.

Onumure CTPOCHUC OKCHUIAOB M TAJIOTCHU OB MCTAJIJIOB INIOATPYIIIbI HUKCIIA B ABYXBAJICHTHOM
COCTOSAHHMU.

CpaBHHTE CTPYKTYpY, MATHUTHBIC CBOICTBA U YCTONYMBOCTH KoMILIekcoB Hukes (11),
naywiaaus (1) u matunsr (11).

Kaxk usmensiercs cnocooHocTh okucsIThes B psiay Ni(OH),-Co(OH),-Fe(OH),. byner nu
Ni(OH)2 oxucnsatcs Ha Bo3ayxe?

B ueM 3akmiroyaeTcss IpUHIUI TPAHC-BIUSHUSA, ycTaHOBIeHHBIN .M. UepHseBbim?

4+
KakoBa anekTpoHHas KOHQUTypaius HOHOB D U KaKoe KOOPAMHAIIMOHHOE YHCIIO XapaKTePHO
i namwtagus (1V) u mnatuss (1V)?

Tema «Inemenmut | B, 11 B epynny

1.

KakoBa 3aBUCHMOCTH aTOMHOTO ¥ HOHHOTO PaInyCOB, YHEPTHUH HOHU3AIIUU DJIEMEHTOB
MOJTPYIIIBI MENIU OT TOPSIIKOBOTO HoMepa? Kakue cTerneHn OKUCIEHUS MPOSBIISIOT MEb,
cepebpo u 30510T0? KakoBa ycTOMUYMBOCTh COEAMHEHNH, 00pa3yeMbIX TaHHBIMU METAJIAMU B
pa3IMYHBIX CTETeHsAX OKucieHus? CpaBHITE aTOMHBIE CBOMCTBA DIIEMEHTOB TIIaBHOM M T000Y-
HOM NOATPYIIII.

CpaBHHTE pacpOCTPaHEHHOCTH d-3JIEMEHTOB B mpupoie. OMUIINTE BO3MOKHBIE CIIOCOOBI
MOJIyueHus: Meiu, cepedpa u 30510Ta. ['1e HaXOAAT OHU CBOE IPUMEHEHHE?

CpaBHUTE 3HAUYEHHUS CTAaHAAPTHBIX 3JEKTPOJHBIX MOTEHIMAIOB METAJUIOB MOATPYIIIBI MEU U
HIEJIOYHBIX METAIIJIOB, a TAKXKE UX XUMUYECKYI0 aKTUBHOCTb. [Touemy oHa pe3ko pa3iandHa’?
Kakue peareHTsl MOKHO MCIIOJIB30BaTh JJIsl paCTBOPEHUS MeH, cepedpa 1 30510Ta?

ITo 3Hauenuam AG COOTBETCTBYIOIIIHUX COG)II/IHCHI/Iﬁ CpaBHUTC XUMHNYECKYIO aKTUBHOCTH MC/IH,
cepeOpa ¥ 30JI0Ta 110 OTHOIICHHUIO K XJIOPY U KHCIOPOTY.

OnummTe CTPYKTYPY OKTadIPUIECKUX KOMIUICKCOB JBYXBAJICHTHON Meu. YeM 00BSICHUTH
HaJIM4YME€ B UX CTPYKTYpE TETPAroHaJbHOro UCKaxkeHus1? Kakast B3auMOCBSI3b CYIIECTBYET
MEXIY JIEKTPOHHOU KOH(PUTYpaIuelt KOMITJIEKCA U €r0 MPOCTPAHCTBEHHOW CTPYKTYpPOi?

OxapakTepu3ynTe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUAA M THAPOKCUIA ABYXBAJICHTHON MEIH.

CpaBHHTE TPOU3BEICHUS pacTBOpUMOCTH rajorenuoB DHal nannbix d- anementos. Kak
OO0BSACHUTH Pa3InyMsl B pACTBOPUMOCTHU T'aJIOT€HUI0B?

OOBsACHUTE pa3IUUNE YCTOWIMBOCTH KOMILIEKCHBIX HOHOB DCly, OBry, D1, nanHoro0
KOMIUIEKCOOOpa30BaTes.
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OxapakTepu3yiTe ycTONYMBOCTh U KUCIOTHO-OCHOBHBIE CBOWCTBA OKCU/IOB U THIPOKCHIOB
O0H u 3,0. Cpasnure ycroitunocTs okcuaoB Cu,0, CuO u Ag,0.

Cnenaiite BbIBOJ 0 TepMuueckoi ycrounBoctd DHal u 3,0 Ha ocHoBanuu AG 3tux
COCIMHEHU.

Onumure CTpyKTypy U CpaBHUTE YCTOMYMBOCTh AaMMUHO- U IUAHOKOMIIJIEKCOB OJ1-
HOBAJICHTHOTO cepedpa.

OxapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COSIMHEHUM IBYX- U
OJTHOBAJICHTHOM ME/IM, OJHOBAJIEHTHOTO cepedpa.

OO6mwsacuuTe TOT dakT, yro KoMiutekchl AU (111) tnaMarHUTHBI 1 UMEIOT IUIOCKOKBAAPaTHOE
crpoenune. CpaBHUTE CTPYKTYpY xstopokomiuiekcoB 30moTa (111) u matunst (111).

KakoBbI KHCIIOTHO-OCHOBHBIE CBOMCTBA OMHAPHBIX coeauneHwuit 3omota (111)?

Ha ocHoBe QJICKTPOHHOI'O CTPOCHU: 3JICMCHTOB IIOATPYIIIIBI IIUHKA, I[aﬁTe 00BACHEHHUE
XapaKTEepy U3MCHCHUS ATOMHBIX 1 NOHHBIX PanyCOB U TpéX IICPBBIX BHCPFI/Iﬁ HMOHM3allNu.
Ykaxure XapaKTCPHBIC AJI1 HUX CTCIICHHU OKHUCJICHUA.

Kak n3meHsieTcs XMMH4YeCcKast akTHBHOCTE B pAAYy OT IUHKA K PTYTU OTHOCHUTCIIbHO BOAHBIX
pacTBOPOB KUCIIOT U H_[CJ'IO‘ICI‘/'I? Kak BausieT akTUBHOCTEH METajlyla Ha COCTaB IIPpOAYKTOB
BOCCTaHOBJICHHUS KMCJIOT?

Kak u3MeHsieTcss akTHBHOCTh JAaHHBIX METAJIJIOB IO OTHOMICHUTO K KHCJIIOPOAY cepe?

[To 3navyennssm AG® okcumoB IMHKA, Kaamus U pTyTH (1) cpaBHUTE UX TEPMUYECKYIO
ycTOH4YMBOCTh. KakoB XapakTep U3MEHEHHS KUCIIOTHO-OCHOBHBIX CBOMCTB JJaHHBIX OKCHJIOB?

KakoBbI criocoObI MOJTy4eHUsT OKCUIOB ITUHKA, Kaamus u pryta (I1)?

CpaBHUTE YCTOWYMBOCTh HUTPATOB LIMHKA, Kaamust U pTyTH (11). Uto o6pasyercs B pe3yibTare
TEPMHUECKOTO Pa3JIOKEHUS ITUX HUTPATOB?

Onummre CTPyKTypy U POCTPAHCTBEHHYIO KOH(PUTYPALIMIO PAa3IUYHBIX KOMILJIEKCOB IIMHKA,
kagmus u prytu (I1). Kak u3mensercs ycroiunBOCTh XJI0pO- U MOJJOKOMILIIEK- COB B PSAY LIUHK
- kaamuit -pryth (11)?

Kaxkue cBoiicTBa THAPOKCHIOB IIMHKA U KaMUS TTO3BOJISIOT ClIeTaTh BEIBOJ 00 OTHOCHUTEIHHOM
BEJIMYMHE CTEMECHH THIPOJIN3a UX COJen?

CpaBHUTE YCTOWYMBOCTh aMMHUHO- U ITuaHOKoMILIeKkcoB kaamus (II).
Kakue opOurtanm aToMOB y4acTBYIOT B 00pa30BaHUN XUMHUYECKOM CBS3H B ng2+

Cd,**? Kaxoii u3 JaHHBIX HOHOB GoJIee YCTOIUMB 1 modeMy? Kak JHCIIponopIuoHHpyeT HOH
Hg22+ ‘7 KaKI/Ie CBOMCTBA - OKUCIIUTEILHBIE MJIM BOCCTAHOBUTEJILHBIE - IMPOSABJIAIOT COCANHCHUSA
H922+ ?

Kak otHocsrcs k HarpeBanuto okcunl prytu (II) u (I)?
Kakue coenriHeHUs pTyTH Ha3bIBAIOT CYJIEMOM, KaJTOMENIbI0, KHHOBapbio? KakoBbl

OKHCJINTCILHO-BOCCTAHOBUTEILHBIC BO3MOKHOCTH KaJIOMEIN?

Ilpumepnutit Komnaekm 3a0anuii 0711 KOHMPOIALHBLIX padom



Yacmoe 1. Xumus

Tema: «OcHOBHBIE MOHATHSA M 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI HEOPraHnIeCKUX

coeIMHEeHUi»

BapuanT Nel
1. OmnpepennTe S5KBUBAIIEHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. Hanumure ypaBHeHUs peakiinii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:

SiO+C Ca HCI 02 Cas (PO4),

Cag(POy), 1200°C A t°C B C D E
3. Hanumure rpadgudeckue hpopmyisl coequHeHni U gaite ux HazBanus: H,O,, SNO,, H3POy,
H,5203, (CUOH)2C03, NaH,AsO,.
4. Kakoii 06eM Kuciaoposa ciieayeT 100aBuTh K M Bo3nyxa (21% O3), uToOBI coaepkaHue B
HEM KHCJIOPO/ia MOBBICKIIOCH 10 25%.
5. Hamnurmmte hopmyIisl cosield, COOTBETCTBYIOIIUX CICAYIOLIMM JABOMHBIM okcuaam: PbyOs u
Pbs0,. HazoBure ux.

Bapuant Ne2
1. Omnpenennte SKBUBAIIEHTHBIC MacChl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Hanummre ypaBHeHuUs peakiifii, COOTBETCTBYIOIIUX CIETYIONIEH cXeMe:

Feg(SO4)3 —> Xl —b> FeClz —b> Xz —> F6304 <—X3 —» Fez(SO4)3
3. CoctaBbTe Qopmysl (AMIHpPUYECKUE TpaPUUecKre) BCEX BOZMOKHBIX CONIEH 00pa3oBaHHBIX
TUIPOKCHUIOM MarHus U XpOMOBOM KHUCJIOTOM. JlaiiTe Ha3BaHUS COJISIM.

4. ITpu TepmuueckoMm pasznoxxeHun okcuaa maprasua (IV), B3sroro maccoit 0,435r, Bblieauics
KHCJIOPOJ U 00pazoBalics Apyroi okcua Mapranua maccoit 0,382r. Kakosa gopmyina storo okcuaa?

5. YTo Ha3bIBaIOT SKBHBAJICHTOM BeIJ_IeCTBa? HpI/I KaKOM YCJIOBHU 3KBUBAJICHT UACHTUYCH camon
qacTuue BCH_ICCTBa?

Tema: «Ctpoenue aroma. [lepuoanyeckuii 3aKoH 1 NepuoOANYECKast CUCTEMAa XUMU-
yeckux daemMenToB .M. MenaeneeBa»

Bapuant Nel
1. UTto Ha3bIBaIOT MPUHIUIIOM HEONPEAENEHHOCTH U COOTHOLIEHHUEM HEONPEIEII€HHOCTH.
2. Jns ckonmpkux AO cymma N+1=8? Ectb i Takue opOuTan y 37IEMEHTOB MEPUOIHYECKON

cucTeMbI? ATOMBI, KAKHX 3JIEMEHTOB MMEIOT HauOoJIbIliee 3HaUeHHE CyMMBI N+|?
3. Harmmire snextporHo-rpadudeckne dopmymsr: Cr, Cl+°, Te?, Th.

4. Hanummre sekTpoHHbIe POPMYIIBI e11ie HEOTKPBITHIX 31eMeHToB Nel08, Nel13 u ykaxure,
KaKO€ MECTO OHM 3aliMyT B IIEPUOJAUUYECKOMN CHUCTEME.

5. CxopocTb JBUKEHUS AIEKTPOHA 110 TIepBoi 60poBckoit opouTte paBHa 2187 km/c. Eciu
MOTPEIIHOCTD B ONIPEIeIEHUN CKOPOCTH paBHA | KM/C, TO KaKoil Oy/IeT MPU 3TOM MOTPELIHOCTH B
orpeneneHnu KoopauHatel? CpaBHHUTE €€ CO 3HAYCHHUEM paJinyca OpOUTHI.

6. [TosicHuTe nNpuYMHY pa3auyuvs B BEIMUYMHAX HOHHBIX PAANYCOB JJISI H303JIEKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na’); 0,74(Mg?*); 0,57(AI*")

7. O0BsicHUTE 0CO00 HU3KYI0 YCTOMYMBOCTh COCIMHEHUM P-3JIEMEHTOB O-TIEPHO/Ia B BBICIICH
C.0.



Bapuant Ne2
1. [IpuMeHUMO 11 TOHSTHE TPACKTOPUH JIBHXKEHUS K MUKpouyacThiiam? UeM 3To onpenensercs u

KaKoe MOHITHE €ro 3aMeHseT?

2. VYKaxuTe 3HaYCHUE KBAHTOBBIX YHCEIT JJIS BHEITHUX AJICKTPOHOB B aTOMaXx 3JICMEHTOB C
nopsiAKoBeIM HOMepoMm 11, 14, 20, 23, 33.

+2 o2
3. Hamnummmre snextponHo-rpaduueckue dopmynsr: Pd, Zr™=, S™.

4. Ha ocHOBaHWM y4EeHHsI O CTPOCHHH aTOMa OOBSICHUTE, IOYEMY SHEPTETUUYECKUH S- TOTYPOBEHB
BKJIFOUACT OJIHY OpOHTAIIb, P-IIOyPOBEHB - TPH, 0-1IOIypOBEHB - IAATh U f- MOTypOBEHD - CEMb.
VYKaxxute Max 4uciio 3JIEKTPOHOB Ha 3TUX MTOAYPOBHSIX.

5. Uemy paBHa J1eOpoiisieBCKast UTMHA BOHBI 3JIEKTPOHA, JIBFKYIIETOCS CO CKOPOCTHIO: a) 6-10°
m/c; 6) 2187 xkm/c?

6. DHeprus NOHHU3AIUH MPH TTOCIICI0BATEIILHOM OTPBIBE AJIEKTPOHA OT aroMoB M( cocraBmsieT:
E1=733, E»;=1447 u E5=7718 xJ)/Moib. UeM 00BSICHUTH pe3koe Bo3pactanue Ez?

7. Kakyto cTpykTypy A0mKeH nMeTh BocbMoi niepuoa? [1oBTOpsieT Jin OH MOJIHOCTBIO CEIbMOI
nepuon?

Tema: «XumMnueckasi CBA3b»
Bapunant Nel
1. Uem 00bACHUTH HEBO3MOKHOCTH 00pazoBanus 100% HMOHHOI CBS3U U YeMy IPUMEPHO paBHA

JI0JISI KOBAJICHTHOCTU B Han00Jiee HOHHBIX OMHAPHBIX COCTUHEHMSIX ?

2. YcTaHOBHUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIINX MOJIEKYN U HOHOB, OMIPEIEINB
opOuTanu IeHTpatbHOro aromMa u ux tun rudpuauzanuu: NF3, NO,', PHjs, PO43'.

3. Kak 10/1KHbI MEHSATBCSI 3HAaYEHHEe MOMEHTOB JHITOJeH Mosiekya B psiay: a) CIF-BrF-IF; 6) NHs-
PH3-ASH3?

4. [TonsipuzyemMocTh Kakoro u3 HOHOB Ooibiue: F unu Br, S? wmn Te?, CI wmn I'? O6bsicHuTe
MPUYUHY.

5. T s NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsICHUTH HaOMIOTaeMYyT0 3aBUCHMOCTh. OO0BsICHUTH pe3koe paznmuune Trut. AlF; u SiF4 cunras, uro
HOJISIPHOCTB CBSI3M paBHOMEpHO yMeHbaercs oT NaF k SFe.

6. UeM 00BSCHUTH 3HAYMTEIIBHO O0Jiee Beicokue T, u Tk. BOJBI U INIABUKOBOM KUCIIOTHI I10
CpaBHCHHIO C TCMHU, KOTOPBIC JOJIZKHBI COOTBCTCTBOBATH UX MOJIAPHBIM maccam?

7. DNEKTPUUSCKANA MOMEHT JHTIONSA MOJICKYIsl HyS paBeH

0,31 10'29KJ1-M, a HQSe-O,OS-O'ZgKn-M. Omnpenenure, Kak OTHOCSATCS JUIMHBI JHIOJNEH 00emX
MOJIEKYJ.
Bapuant Ne2
1. [Touemy npu HATMYUU OHOM CBS3H MEXJly aTOMaMH OHa MOXKET ObITh TOJIBKO O- cBsi3bi0? [1pu

KaKHUX YCIOBHIX 00pa3zyeTcs m- ¥ O-CBsA3H?

2. Ckoubko cBsi3eit y atoma cepsl B Motiekyie SO,Cly, y yraepona B monekyne COCly; kak ato
COIJIACYeTCsl ¢ TUIIOM THOpuAn3aun?

3. Kakas monexyna MmoxxeT cymectBoBath u nmouemy? ClFs, FCls, Brls, 1Br3.



4. Kaxk n3mensiercs nonsipusyroiiee 1eiCTBHE HOHOB S-3JIEMEHTOB BTOpoi rpymibsl or Mg k Ba u
MOYeMY 3TO MPHUBOAMT K MOBBIIICHUIO TEPMUYECKON YCTOWYMBOCTH UX KapOOHATOB B TOM XKe
IIOCJIEN0BATEILHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTE IPHYHUHBI K3MCHEHUS ITOM
BEJIUYUHEL.

6. Kakoe coenunenue 6omee Tepmuuecku ycroinuno? PbhCO3 mm CaCOs; PbCly umu PhBr,.

7. Paccunraiite 3¢ pexruBnblii panxuyc nona Na B kpucramie NaF, ecmu KoHCTaHTa PEIIETKH ero
paBHa 2,31- 1070, paauyc nona F~ pasen 1,33- 1070 m.

Tema: «CkopocTh XHMHMYECKMX peakuuid. XUMHYECKOe paBHOBecHe. JHepPreTuKa u
HANpPAaBJEeHHOCTh XUMHYECKHX MPOLECCOB)
Bapuant Nel
1. Jluxpomat aMMOHHUS [IPH HarPEBAHUU PA3/IaraeTcs 1Mo peakiuu:

(N H4)2CI’207(T)=N2T(I‘) + 4H,0(T) +Cr03(t) AH® X p = -503 Ik
CKOJIBKO 3HEPIHH BBIIEIWIOCH IPU PA3JIOKEHUH HEKOTOPOW NMOPLUHU IUXpOoMaTa aMMo-
HUS, €CJIM Macca TBEPIOro ocTtaTka Ha 10T MeHbIIIe MacChl UCXOIHOTO BEILIECTBA.
2. OnTanenus oopazoanus HoOz(T) U3 mpocThiX BemecTB paBHa - 136,1 k/[/Monb, SHTANBINS

JMCCOLIMAITMY Ta3000pa3HbIX BOJAOPOIA H KHCIOPOia COOTBETCTBEHHO paBHBI 432, 490 kJI>k/MOIb.
Boruncnute 3uepruto cesizu O-H B nepokcuzie Bogoposa, NpuHsB 3Hepruto cBsizu O-O paBHOI -
138,07 x/[»x/MoOIb.

3. Omnpenemure AH98 1 AU cuctemsr: 4NH3(r) + 302(r) = 2N2(T) + 6H,0(Kk)

4. ITpu tremneparype 100°C ckopocTh 01HOH peakuyy B 2 pa3za 00JbIle CKOPOCTH BTOPOM.
TemnepaTypHblil KO3 (HULIHEHT CKOPOCTH NEPBON PEAKIMK paBeH - 2, BTopoi - 4. Ipu kakoi
TEMIEPATYpE CKOPOCTH 00EUX PEeaKIMil BBIpaBHUBAIOTCS?

5. Kak n3meHuTCS naBiieHNe B CCTEME MepBOHavaIbHO coaepkamnieid HBr u Oy, ecniu k MOMEHTY
HactymieHust papHoBecHs: 4HBr(r) + Oa(r) = 2H20(1) + 2Bry(r)  mpopearuposaino 10% ucxogHoro
KOJIMYECTBA KUCIIOPOJa, a paBHOBeCcHbIe KoHIeHTpawu [HBr]=0,6 mons/n; [O2]=0,36 Mob/n?

6. Bo ckonbko pa3 cienyeTr yBeIMUUTh KOHIIEHTPALUIO BelecTBa By B cucreme:

2A( 1) + Ba(r) =2A2B(T)
YtoObl pU YMEHBIIIEHUU KOHIIEHTpAIUU BemecTBa Ay B 4 pa3za CKOPOCTh MPSMOM peak-
[IUY HE U3MEHMIIACh?

7. Jlns nexkotopoit peakuuu AG°>0. Kakne n3 npruBeIeHHBIX YTBEPKACHUN IPABUIIbHBI:
a) K >1; 0) k<l; B) B paBHOBECHOI cMecH IpeoOIaJatoT MPOAYKThl PEaKIUHU; T) B
PaBHOBECHOM CMeCH MPeo0Ia ar0T UCXOIHBIC BEIIeCTBa?
Bapuant Ne2
1. [Tpu BoccTanoBnenuu 80r okcuaa xkenesza(3) amroMuHueM Beinenutes 426,3 k/[x temna. [Ipu

CropaHui 5,4 T METANIMYECKOro aTroMUHHUA BelenuTes 167,3 kJIx Terna. Ha ocHoBaHUM 3THX
JTAHHBIX, UCIIOJNIB3Ys 3aKOH ['ecca, BRIUMCIUTE SHepreTudyeckuii 3 Qext nmpu ooOpazoBanuu 1 Mosb
okcupa xenesa(3).

2. AH®,5, MgO(x) n COx(r) coorBercTBeHHO paBHa- 601,8 u -393,5 x/x/Monb. TennoTa
paznoxenus MgCoz xa MgO u CO, IH=100,7 xI>x/mMonb. Vicrionb3ys 3TH TaHHBIC, HAAUTE TEIUIOTY
obpazoBanust MgCO3 u3 371eMEHTOB.

4. Beruucnuth TeMnepaTypHblil KO3(GOUIIMEHT CKOPOCTH PEAKIMU, €CII KOHCTaHTa CKOPOCTH ee
npu 100°C cocrasisier 6:107, a mpu 150°C -7,2-1072.



5. Jnist Toro uToOb! yBenHuuTh B 216 1 256 pa3 ckopocts peakuuu cuare3a NHs, Bo ckosbko pas
HaJI0 IOBBICUTH B IIEPBOM cllydae KoHIeHTpauuto Hy, a Bo BTopom naBienue? Kak nameHuTcs
CKOpPOCTb pEaKIUU NMPU yYBeIIMUCHUU AaBiieHus B10 pasz?

6. Cucrema C(rpadut) +CO2(r) =2CO(r) AH°® =172,5 xIx

Haxonutcs B paBHOBecuH. YKa3arTh: a) Kak u3MeHuTcs: cogepxkanue CO B cucreme npu
NOBBILIEHUM t M IpU Hen3MeHHOM JaBieHuu? C yBEIMYEHUEM JaBJICHUS NPU HEU3MEHHOMN
temriepatype? 0) I3MEHUTCS JIi K P MPU MOBBIIICHUH OOIIETO AaBieHUs U Hen3MeHnHou t? [pu
yBenuuenuu t? [Ipu BBeennu B cucremMy katanuzatopa? OTBeT 000CHOBATH.

7. Xumnueckoe paBHoBecue peakiuu A(r) + B(r) = C(r) + (1)

YCTaHOBHUTH MPH CIAEAYIONUMX KOHIEHTpauusx: (A) = 6monb/n, (B) = 2mons/n, (C) =
4monp/n, (1) = 3monw/n. B paBHOBecHyr cucteMmy nobaswim 4 Moiib/n BemectBa B. Bbi-
YHUCIIUTh HOBBIC PABHOBECHBIC KOHI[CHTPAIIUU BEIICCTB.

Tema: «PacrBopbl. Teopusi 3JIeKTPOIUTHYECKOH M CCOLUALTAN»
Bapuant Nel
1. PactBop comepxkut 0,1moas CaCl, u 0,1momb AICI; B 211 pactBopa. KakoBa mossipHas

koHientpaius nona Cl” B pacrBope?

3
2. pH 1:10™ H pactBopa c1aboro 0 JHOKMCIOTHOTO OCHOBaHUS paBeH 9. BoruncnuTe KOHCTaHTY
JUCCOLIMAIIMU OCHOBAHUSI.

3. VYka3arb, He IPOU3BOs BHIYUCICHUH, B KAKOM M3 paCTBOPOB JABYX COJIEH paBHOM KOH-
neHTpauuu pH 6omnpine uian menbine. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3nekTponuToB: KoSe u Ky Te; NagPO4 u NagHPO,.

4, Haitnure crenens ruaponusa coyiei v 3HadeHue pH 11 ux pacTBOpOB KOHUEHTPALIMU

0.1moms/n: NH4Br, KCIO, HCOONa.
5. ITPAQ,Cr,07 , ipu 25°C pasHo 2 107, Brimamaer nmu ocanok AgoCr,07 pu cMemBanuu

paBHbIX 006eMOB 0,051 pactBopoB AGNO3 n K,Cr,07? CreneHp JUCCOIMANINHT STUX AIIEKTPOIUTOB
paBHa 90%.

6. Boeruncnuts a u (H+) B 0,3M pacTtBope yKCyCHON KHCIOTBI (K:1,8-10'5). Kaxne 3nauenus
IPUMYT 3TH BEJIMYHHEI 1Tociie nobasienus Kk 11 pactBopa kuciotsl 0,2mons CH3COONa?
Koadpunument akrusroctu nonos f(CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCl, u Pbl,, Be(OH), u Ca(OH),. OtBeT 000CHYITE HCXOIS U3
MOJIAPU3AIMMOHHBIX Hpe}lCTaBJ’IeHHﬁ.

Bapuant Ne2
1. PactBop comepxkut 0,1moisb - sxBuBanenToB (NH4)3PO4 B 200Mit pactBopa. KakoBa mossipHas

+
KoHIeHTpanus nonoB NH," B pactBope?
2. Beraucnure pH 0,001H pacTBOpa CepHON KHCIIOTHI.

3. VYkazaTh, HE TPOU3BO/ISI BEIYMCIIEHU, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOW KOH-
nenTpauuu pH 6omnpine nian menbine. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoiutoB: NaHCO3; u Na,ClO3; NaClos 1 NaClO.

4, Kakue BenmnuuHbI ABJISIOTCS KOJTUYECTBEHHOM XapaKTEpUCTUKON MPOIecca IEKTPOJIU-
THYecKo aucconuanmu? Jlaite ux onpeaenenue. Kakyro U3 HUX U MOYEMY Ha3bIBAIOT HOCTOSIHHOM
BEJIMYMHOMN?



5. Haiinure crenens runponusa NalOz u NalO B pactBopax konuentpauuu 0,1momns/n. 13
MOJIYYECHHBIX JIaHHBIX CZEJaiiTe BBIBOJ O CPABHUTEIBHON CHile KUCIOT, 00pa30BaBIIMX 3TH COJIH.

Kn(HIO3)=1.6:10" ; Kn(HIO)=2.3-107.

6. Brimagaer mu BaSO,4 npu noGaBiennu pacTBopa cepHOM KUCI0Th 00beMoM 100mi mpu
koHueHnTpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobemMa, eciiu MoJisipHast KOHIICHTPAIUs
9KBHBAJICHTA 3TOT0 pacTtBopa paBHa 0,2Moib/11.7 ByneT nu 1o0aBiIeHHOE KOJIMYECTBO CEPHOM KHCIOTHI
9KBHUBAJICHTHBIM WJIM U30BITOYHBIM?

7. Ckonbko mojs NH4Cl cienyer no6asuts k 11 0,1M pactopa NH,OH(K=1,8- 10'5) IIJIS TOTO,
4TOOBI KOHIIEHTpanus noHoB OH™ ctana uncnenno pasua Kin? Yemosro npumem f(NH;)=1.

Tema: «OKHCINTENbHO-BOCCTAHOBUTEJIbHBIC PEAKIMH U 3JIEKTPOXHMHUYECKHEe NPoLecchbD
Bapuant Nel
1. 3aKOHYHTH COCTABIICHHE YPABHEHHS PEAKIIMU U 110100paTh KO3 PHUIUEHTHI IPOCTEHIIINM

cnocoboom: SO,+H3As04+H,0—H3ASO3+...

2. Hanwuiure ypaBHeHUs peakiuii U moa00paTh KO3)QHUIMEHTHI 2IEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)28203+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTb B MOJICKYJISIPHOM (opme ypasrenue peakimn: [Fe(CN)g]® +H,0,—[Fe(CN)6]*+0,

4. Yemy paBHa MOJISIpHAsi Macca SKBUBAJIICHTA IIEPMaHTaHaTa Kajlus KaK OKHCIIUTEIS, €CIIU 3TO
BELIECTBO B IIPOLIECCE PEaKIIMKU BOCCTaHABIMBAETCS: a) 10 cysibdara mapranua (1) 6) no nuokcuna
Maprasia B) 1o Manranara kamus Ko,MnO,4?

5. Byner nu paboTtaTh rajgbBaHUYECKHM 3JIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyxeHusix B 1 u 0,11 pactopsl KOH mipu 25°C, eciu kakyIiast CTeneHb JUCCONUAIMN PAaCTBOPOB
KOH cootBercTBeHHO paBHBI 77 11 91%?

6. TanpBannYeCcKUii DJIEMEHT

(-)2Cr/2Cr3+ | H,SO4 | (Pb) 3Ha/6H" (+)
oOpa3oBaBLIelcss NP KOPPO3UHM XPOMa, OMASHHOIO CO CBUHIIOM, JIa€T TOK CHJION OA.
Kakas Macca Xxpoma OKHCIHUTCS U CKOJIBKO JINTPOB BOJIOPO/a BBIAEIUTCA 3a 55¢ paboThl 3TOr0
areMeHTa’?
Bapuant Ne2
1. 3aKOHUYUTH COCTABJICHHE YPaBHEHUS PEaKu U MoA00paTh Ko HUIUEHTH IPOCTEHIINM

criocooom: HySO4+KI+KCIO;—KCl+ls...

2. HanummTe ypaBHeHUsI peakiiuii U moxo0path Ko3G OUIIMEHTH 37I€KTPOHHO-MOHHBIM METO/IOM:
H2804+H28+KM”O4—)S+...; HNO3+FeSQ—>

3. CoctaBuTth B MoseKysipHOl popme ypaBHeHUE peakuuu: NoHg+l,—No+I'.

4, Kakyro maccy amoMuHusS MOKHO OKHCIUTE ¢ momotisio 0,11 0,251 K,Cr,0O7 o peakiiuu
A|+KZCI‘207+HZSO4—>A12(SO4)3+Cr2(804)3+KzSO4+H20.

5. BJIC ranbBannveckoii menu (-)Ag/AgNO3 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenure KOHIEHTPALUIO JIEKTPOIUTA MPH MOJIOKUTEIHHOM
3JIEKTPOJIe, eCi KO3 HUIIMEHTH aKTUBHOCTH HOHA cepedpa B pacTBopax AgGNOs nipu oTpuriaTesbHOM
Y MOJIOKUTENBHOM 3J1eKTpojie paBHbl 0,945 u 0,750.

6. [Tpu paboTe raapbBaHUYECKOTO DJIEMEHTA

(-) 4AL/4A1 | H20, O; | (Cr) 120H/6H,0, 30, (+)



00pa30BaBLIEroCs IPU KOPPO3UU AIFOMUHUS, KOTOPBIN HAXOJUTCSA B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpPOMOBOM Kartoje BocctaHoBuiIoch 0,034 kuciopoaa.
Omnpenenure, HACKOJIBKO YMEHBIIMIACh IIPU ITOM Macca aJIOMUHHUEBOIO 3JIEKTPOAa U
YeMy paBHaA CHJIa TOKA, IPOTEKIIETO 110 BHEIIHEHN 1IENH raJlbBAHUUECKOT0 3JIEMEHTA.
Tema: «KoMmiiekcHbIe COeTUHEHM S
Bapuant Nel
1. HasBatb komiuiekcubie coequnenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cl2)]Cl,  [PtCl][AuCly].

2. Hanucates ¢popmynsr: a) rerpaitogqonanat(lll) nunaus™); 6) xmopua OpoMaTeTpaaMMu-
HakBaxpoMma(lll); B) TppaMMHHXJIOPOIUHUTPOKOOAIIBT.

3. MoskHo 11 ocaxutb nousl Ni>+ u3 pacteopa Ko[Ni(CN)s] o6bemom 11 u C=0,1 monb/1utp,
coneprkamero 0,2 moxs KCN(a=80%), eciu n06aButh 10™Moms cynsduna amvonns? IIpu Kakoii Mt
KOHIIEHTpAIUU CYIbPHUaa aMMOHWS HaYHET BbINanaTh ocagok? (ITP(NiS)=2- 10'28).

4. Ompenenure TUIN THOPUAM3AMHM B CICAYIOIIMX KOMILUICKCAaX, a TaK e H300pasure Hux
reomerpuueckyro ¢popmyiny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MAarHUTHBIC MOMEHTBI?

5. JInst ocaxIeHHsT XJIOPUI-HOHOB, COCTABJISIFOIIMX BHEIIHIOW CPepy KOMIUIEKCHOTO COCTUHEHHS,
u3 100m 0,02m pactBopa coenunenust CrClz-SH,0 motpedoBaioch 20mit

0,2m pactBopa AgNOs;. ITo pe3ymbraTamM 3TOTO OIBITA COCTABHTE KOOPIUHAIMOHHYIO (GOPMYITY
COCJIMHEHUS 1 HA30BUTE €TO0.

Bapuant Ne2
1. HasBats komiuiekcubie coequaenus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hanucate ¢dopmynsl: a) ammuunenranuanodeppar(Il) nHatpus; ©) auruapokcorerpa-
xynoporutatunat (IV) ammonus.

3. K 0,2m NiSO4 nobasunu pasubiii 066eM 2M NH3, BBIUHCITHTE [Ni]2+, €CIIH CYUTAThb 4YTO B
pactBope o6pasyercst kommrekcubiit moH [Ni(NHz)g]*+.

4 . 4
4. B xommmiekcax [CO(NO2)s]™ u [Ni(CNS)g]™ nuranasr obnanatror cuiibHbIM mosieM. CocTaBbTe
PHEPreTUYECcKyIo cxeMy oOpa3oBaHus cBsizeld (Meron BC) B 9THX KOMILIEKCaX M YKa)KUTE€ MarHUTHBIC
CBOMCTBa KOMILIEKCOB.

5. Onpenenute KOOPIUHAIIMOHHOE YUCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).
Yacmo 2. Buoneopzanuueckas xumus

Tema «uementsl VIIA, VIA, VA rpynm»
Bapuant Nel
1. DkcnepuMeHTaIbHO ycTanoBieHo, uyto KCIO, pasnaraercs okomno 400°C, HCIO4 u Cl,07 npu

HarpeBaHWU B3pbBIBAIOTCS, pa3daBieHHbIe pacTBopel HCIO, BrioHe cTabmimbHbI. [Tokaxkute CTpyKTypy
3THX coequHeHni. Kak MOXHO 00BACHUTH pa3Inyue B UX YCTOMUHUBOCTH?

2. OOBSICHUTP PA3TMYHBIA XapaKTep B3aUMOJICHCTBHUS TAJIOTEHUI0B MISTOYHBIX MeTauioB ¢ HyS0,
(xoH1r.). Hammcarp ypaBHEHUS peaKIluii.

3. 3akoH4MTE YpaBHEHUS peakiuil. PaccraBbre K03 HUIIMEHTH HOHHOAIEKTPOHHBIM METOIOM.

a) H2S0, + Cl, + H,O — F) Se+Cl, + H,O —

0) CaOCl, + NaBr + H O — 1) KI + H,SO5 —

B) SO, + NalO3 + H,O — e) Sb,03 + Br, + KOH —
4, CpaBHHUTE CTPOECHHE KPUCTAIIIOB KHCJIOPOAA, CEPBI, CENICHA, TeJTypa U nmoJionus. Kak
H3MEHSIOTCSI TEMIIEPATYPHI TJIaBICHUS U KATICHHS B 3TOM psiay? Uem 31o oObsicHsieTcs? Kakue u3

NEPCUUCTICHHBIX ITPOCTBIX BEIIECCTB OTHOCATCA K TUIJICKTPHUKAM, a KaKHUEC - K l'IOJ'IyrIpOBO)IHI/IKaM?



5. [ToctpoiiTe rpaduk 3aBUCKIMOCTH OT MOPSAKOBOTO HOMEpa aTOMHOTO paanyca, MepBoi
SHEPIrUH NOHU3ALMU U CPOJACTBA K MIEKTPOHY JI aTOMOB P-2J1€MEHTOB VI rpynmsl.

6. OnuiuTe CTPYKTYPbl OKCUJIOB P-3JIEMEHTOB V TPYNIIbI B MATUBAJICHTHOM COCTOSIHUM, CBSI3H,
YCTOHYHBOCTh, OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC CBOMCTBA M KUCIIOTHYIO (DYHKIIHIO.

7. [IpuBeauTte npuMepsl peakuil, WIUTFOCTPUPYIOLIUE OKUCIUTENIBHBIE, BOCCTAHOBUTEIbHbBIE
CBOICTBa, a TaKXKe MpUMeEPHI AuciponopuronupoBanus noHa NO; (IOKaKkuTe CTPYKTYpy aHUOHA,
CBSI3H, YCTOMYMBOCTB).

Bapuant Ne2
1. N3o0pazute snekTpoHHBIC (HOPMYIIBI CTPOSHUS MOJIEKYI (hTopa, PropoBomopoa, hropuaa

kamms. Kaxk 06pa3yeTc;I CBA3b B MOJICKYJIaX 3THUX BCH.[CCTB?

2. CocraBbTe YpaBHCHUS XUMHWYCCKUX peaKHHﬁ, IIOKAa3bIBArOIIUC B3aHMOHeﬁCTBHe JIUTHUA C
XJIOPpOM, ITOPOMIKA KEJI€3a C XJIOPpOM, B3aUMOJICUCTBUE XJiopa € BO,HOﬁ U ropsAa4uM pacTBOpPOM LICTIOYH.

3. 3aKOHUUTE YpaBHEHMsI peakLUUid U ypaBHINTE HOHHO-3JIEKTPOHHBIM METOJIOM:
a) SeO, + H,0 + SO, — F) Na,S,03 + HzSO4(KOHI_I.) —
0) Al>,Se; + HCl(pa36) — n) A1Cl; + H,S + H,O —
B) KO, + CO; —
4. Berurciure MaccoByto goitio (%) KCIOs, ecnu 6,5 T pacTBopa, pearupys ¢ nuzobitkom Kl B

CEpHOKHUCIIOM pacTBope, obpazyer 0,635 r iioxa.

5. [IpuBenuTe mpuMepsl peaklivii, B KOTOPBIX CEPA UTPAET POJIb COOTBETCTBEHHO OKUCIUTENS U
BoccTaHOBUTENS. OOBSICHUTE BO3MOKHOCTh X MPOTEKAHUs, UCTIOIb3Ysl 3HaueHust E°298
nonypeakuuid. KakoBbI yCIoBUs, OIaronpHUsITCTBYIONIUE PEAKIIUU AUCTIPOTIOP- IHOHUPOBAHUS
HEMETAJJIOB?

6. [Io  yMeHbIIEHUIO TEPMUYECKON YCTOWYHMBOCTH OE€3BOIHBIE HUTPATHI(") pacroiaratloTcs B
CIEAYIOLIUN PsAJLl: HUTPATHI IEIOYHBIX METAJIOB (575-6750C), HUTPAThI IETOYHO3EMENBHBIX
meramos(575-560°C), murparsr Co (IT), Ni (1), Cu (11); Zn (11) (270-350°C), Be (125°C), Cr (111)
(50°C), HNO3 (na cBety npu 00bIYHBIX yCIIOBUsIX). Kak MOKHO OOBSCHUTH MaICHUE YCTOMYUBOCTH B
YKa3aHHOM pay?

7. Onumare ctpyktypy NH20H u N,, ocHOBHEIE CBOHCTBA, CIIOCOOHOCTH K aCCOIHAIIAH
MOJIEKYJI, CAMOMOHHU3ALNH, K B3auMoiecTBUIO ¢ HyO 1 kucmoTaMu, K TPOSIBICHUIO OKUCIUTEIBHBIX U
BOCCTAHOBUTEJIBHBIX CBOMCTB. [IpuBenTe ypaBHEHUS pEaKIuil.

Tema «nementsl IVA - 1A rpynm»
Bapuant Nel
1. B okcocoequnenusnix 6opa (I1I) cpearee mexbsaaepHoe paccTosiHie 0g0 B TPEYTOIbHBIX

crpykrypax (BOs3) pasHo 0,136 HM, a B TeTpasapudeckux (BOy) - 0,148 um. Kak 00bscHUTE pa3nnine
ds0 B cTpykTypHBIX eaunniax (BO3) u (BO4)? Onumure crpoenne monekyinsl H3BO3 u kpucTamion
6opHo# kucnoThl. B uem ocobennoctn nonuzanuu H3BO3 B Boanbix pactBopax? Kakoa nx cumna?

2. Omnumute ctpoenue terparagorenuioB C. Kak nm3mensitores B psiny CF4 - CCl, - CBry - Cly
dCuai, EcBsizu, S°298 , AG°298 , Temmeparypsl IUTaBICHHS U KUTICHHS, TEPMHUYCCKAs YCTONYHBOCTD.
KakoBa xumMuueckasi akTUBHOCTb IaHHBIX COCTUHEHUN? Y paBHEHUS pEAKIIUH.

3. 3aKOHUMTE YPAaBHEHUS PEAKIIUM:
a). In,O3 +C+Cl; — ). TICI +KCIl —
0). In(OH)3 + NaOH — n). B+ NaOH + O; —

B). T1,CO3z + H,O + COy; — e). BF3 + H,O —



4, JlaliTe XapakTepUCTUKY MPOCTHIM BelecTBaM 31eMeHTOB |VA rpyniel. [lokaxuTe n3aMeHeHHst
(bUBHYECKUX U XUMHUYECKHUX CBOMCTB, TEMIEPATYPHI IUIABICHUS U KUTICHUS, AH 10y

5. Cpasuute AG°298 peaknuit B3aumoaeiicteust T1,0 u T1,03 ¢ Bogoii B pacuere Ha 1 MOb
H>0(x.), Kak U3MEHSIIOTCSI KUCJIIOTHO-OCHOBHBIE CBOMCTBA OKCH/IOB U THIPOKCHU/IOB C OBBILIEHUEM
CTCTICHU OKUCIICHHS?

Bapuant Ne2.
1. UYem 00bsacHsETCS 60bIIOE pazHOOOpa3ue okcodopatoB? M3 KakuxX CTPYKTYPHBIX €AHHHUIL

noctpocHbl HOHBI cocTaBa B0, kpucramios NaBO, u Ca(BOy), , eciu dgo-

0.137 am? CoctaBbTe CTPYKTypHYIO Gopmyny Tpumeradopar moHa (kpuctamia NaBO2) u
noaumeradbopar-uoHa (kpucramt Ca(BO3),).
2. [TpuBenute snextTpoHHbie KoHpurypaun Mosiekysibl CN u monos CN™ u CN+. Ilouemy non
CN’ umeet 6osblliee MEXbIIEPHOE pacCTOSIHUE 0 cpaBHEHUIO ¢ MoJiekynoit CN. CpaBHuTe 3HaUeHUs
SHEPruu JAUCCOLIMANU U 00BsiICHUTE XapakTep ux u3MeHneHus B psay CN™ - CN - CN+. [Touemy
monekyiaa CN umeer BbICOKOE 3HaYCHHE CPOJICTBA K 1eKTpoHy (3,7 3B) u sHeprun nonusanuu (14,2
3B).

3. Jlonuimure ypaBHEHUS pPEaKIUi:

a). N,B,O7; + HZSO4(K) + C,HsOH— r). A1,03 + N2Os —

0). Bls + HySO4(K.) + H20—  n). Nas[AlFs] + NaOH —

B). Al + HNO3(p.)— e). Ga + Na,COs3(k.) + H,O —
4, OxapakTepu3syiite coeIMHEHus 21eMeHTOB |\VA IpyImbsl co cTeneHbro okucnenus +2. Kakosbl
KHUCJIOTHO-OCHOBHBIE U OKHUCIIMTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA JAaHHBIX COQHHHCHHﬁ.

[ToaTBEpANTE YpAaBHEHUSMHU PEAKIIUM.

S. O06bsicuuTe peskoe pasnuuue t . GaFs (1000°C) u GaCls (78°C), InF3 (1172 °C) u InC13
(586°C). Onummre CTpYKTYphl COEMHEHUHN U XapaKkTep CBs3eil.

Tema «uementsl |11B, VB, VB rpynm»
Bapuant Nel
1. JlaiiTe cpaBHUTENbHYIO XapaKTEPUCTUKY JaHTAaHUIaM M aKTUHHJIaM, KaKHe JIEMEHTHI OoJiee

peaKHI/IOHHOCHOCO6HH, KaKH€ OKCHUJbI U TUAPOKCUIBI Ooiee yCTOI\/’I‘-II/IBLI. Kak u3zmensercs nx
KHCJIOTHO-OCHOBHOM XapaKTep.

2. Kak u3meHnsieTcst ycToiunBoCTh coequHeHuid T1 - Zr - Hf B cBsI3u ¢ M3MeHeHHeM cTerneHu
OKHCJIEHHA 3THX 1eMeHTOB? [louemy?

3. Kakue IMpONneCChbl BO3MOKHEI ITPU paCTBOPCHUU:

HfCl; + FeClz;—
TaCls + Kl—
V7,05 + NaOH—
Nb,Os5 + H,SO4 —
4. Kakue kommiekcel 00paszyrot V, Nb, Ta. Kak uzmensercst ux ycToHuuBOCTh?

5. Kaxkas macca BaHajiata aMMOHHMSI C MacCOBOM JoJiel mpumeceit 25% motpedyerces s
noydeHus 9,1 r okcuaa Banaaus (V)? Kakoit o0beM aMmMuaka (H.y.) pu 3TOM BeiienuTcs? Beixon
poayKTa peakuuu cocrasiser 70%.

Bapuant Ne 2
1. Kakas conb ScCls, Yds, LaCls, VCls, TiCl; umeet 6omabiie pH B BogHoMm pactBope? [Touemy?

Hanumure ypaBHeHUs TUAPOIIN3A.



2. YUto npou30MIET IPU B3aUMOICUCTBUN
3. Ta+ HF + HNO3——

Ti +HC1—
ZrO, + Ko,CO3—
ZI’O(NOg)z +7n+ HC1 —
4, Hcxons u3 xapaktepHoro koopauHanuonuoro uucia Ti (I1I), oobscaute ctpoenue TiFs, TiOs,

TiBr3, Tils, TiCls. [Touemy npu 00bIYHBIX yeaoBusAX TiC1ls — KPHCTAIHUECKOE BEIIECTBO, B TO

BpeMms Kak T1C1l,; — sxuakocts? OpeaenuTe CTPYKTYpPY, YCTORYMBOCTD, CBOMCTBA raJIOreHUI0B V,
Nb, Ta.

5. Boeruuciure AG°y9g peakmuu pazinoxenus NH;VO3(k) ¢ o6pazoBannem V,Os 1 ra3000pa3HbIX
NHs u H>O, ectn AH98= 195,02 x/[x/Moinb V205, AS®298 = 423,86 IIx/rpan monb V,0s. Kakoi
(bakTop - SHTATBIMIUHBINA WIIM SHTPOIMUHBIN - ONpEeIIAeT HapaBICHUE MPOTEKaHMS Mpolecca u
nouyemy? Kakue ycrnoBust HEOOXOAMMBI [Tl IPOTEKAHUs TIporiecca?

Tema «uementsl VIB - VIIB rpynn»

Bapuant Nel
1. Uem MOKHO pacTBOPUTH XPOM, PEHUH, NpU Kakux yciaoBusax? Ha uem ocHOBaHO ux paznuuue?
2. Kaxkue BemecTa 00pa3yroTcst Ipu B3aUMOICHCTBUH:

a) Na[Cr(OH),] + H,0 + H,SO4 —

0) ReO, + Br, + H,O —

B) WO;z+ Kl + H,SO4—

r) WO3; + KF (130) —

3. Ornpenenuts cTpykrypy Kommiekcos [Mn(Hz0)6]*; [Mn(Cr)s]”; [WFs]*. Kaxoii u3 sTux
KOMIUIEKCOB 0oJiee yCTOMUnB?

4. MoryT 1 IMETh OTPHULIATENBHYIO cTeTieHb okucieHuss Cr u Mn B CBOMX COeTMHEHMSX;
ONPENETUTh UX CTPYKTYPY, YCTOMNYUBOCT.

Bapuant Ne 2
1. MoxHo 1 noayuuts Metamisl u3 Na;W0,; KoMn0s; KoCrO4. Tepmoannamuuecku
000CHOBATb.
2. 3aKOHYMTE YPAaBHEHHE PEAKIIMIA:
a) K,CrO; + SnC1, + HC1 —
6) MnO,+ H,SO, —
B) MnO, + PBO, + H,SO, —
F) KIO; + MnSO,4 + H,SO4 —
3. Ompenenute CTPYKTYpPY, KOOPIUHAIMOHHBIC Yncia B coequaeHusx: Na[MnSy]; Na;[MnQg];

Na[WO,]; Naz[VoO3C1s]; Na[WFs]. Kakoe coenunenne 6oee yCTORIHBO?
4, Cpasuure t masienwust, kurieanus Mo, Cr, Mn, Re. O0bscHUTE MPUIHHBI TAKOTO U3MCHCHHS.

Tema «aementsl VI B rpynnbsny
Bapuant Nel
1. [TpunsTo nBosikuM oOpazom nonpasaensats d-anements! YIII rpymmer Ha: 1)cemeiicTBa xenesa

U maTHHOBBIX; 2) Tpuazsl Fe - Ru -Os,Co-Rh-Ir, Ni -Pd - Pt. Kakue (akropsl Ki1aayTcst B OCHOBY
TOrO U Jipyroro aenenus? OTBeT 000CHY#TE, MPUBEIS APTYMEHTHI 32 U TIPOTHB TOTO U JAPYTOT0O
JIeTICHHSL.

2. [IpuBenute mpumepsl coenuaeHnit kooanbTta (0), poaus (0) u upuaus (0). KakoBo, ux
CTPOEHHUE U CBOICTBA.



3. Kakyro reomerpraeckyro korduryparmio umetor noust [Ni (CN)4]% u [Ni (NH3)s]** Uem
OTIPENIEIISICTCS Pa3IMUUC B UX CTPOCHHUU?

4. a) RuO, + HBr—H; [RuBrs] + ; 6) K4 [Fe (CN)g] +12 —

B) K,0s0,4 + Os + H, O —
5. Cwmech Cu u Fe, conepxxanue Fe B kotopoit 60%, o6paboTtanu pacrBopom pa3d. H2S04, ipu
3TOM BbIIeNUII0Ch 112 mil. raza. OnpeaennTe Maccy UCXOAHOM CMECH.

Bapuant Ne 2.
1. Ha ocHoBe cTpyKTyphl aTOMOB U 3HaYeHHUH (PU3NKO-XUMUYECKUX KOHCTAHT MPOCTHIX U

CJIO’KHBIX BEILIECTB YKOKUTE CXOJIHBIC M Pa3InYHbIe CBOMCTBa 31eMeHToB Fe - Ru- Os. Oteer
HNOJATBEPANTE YPABHEHUSIMHU COOTBETCTBYIOIINX PEAKIIHIA.

2. CpaBuute BoccraHoBuTenbHbIe cBolicTBa Fe (OH), — Co (OH), - Ni (OH),. Hanurute
YpaBHEHHUS peaklUil OKUCIEHUS NaHHbIX coequHeHN. OTBET apryMeHTUPYHTE.

3. CpaBuute ycToitunBoCcTh rajorenuanbix komriekcos Pt (1) u Pd (I1). aiite ucueprbiBaroruii
OTBET Ha OCHOBaHHMHU 3HAYCHUH Kjjecr. JAHHBIX KOMIUICKCOB.

4, a) IrFg+tH20— 6) K;0s04 + O, + H, O —

B) K,RuO4 + H,SO4 —
5. B 00pasiie MarHUTOTOPCKOM KeJIe3HOH pyabl coaepkanock 60% sxenesa B Buje Fes0y
(marnetut). Kakomy conepxanuio (B %) MarHeTuTa 3TO COOTBETCTBYET?

KpnTepm[ OLCHKH OTBE€TA CTYACHTA INPHU BLINIOJTHCHUH KOHTpOJ’leOﬁ paﬁoTbI

Onenka TpeOoBanus Kk 3HAHUAM
OTJINYHO MNPUBCACHBI IOJHBIC MPABUJIBHBIC PCIICHHA, OTBCTBI I'PaMOTHO
apryMeHTHPOBAHBI
Xopomo JOMYIICHbBI HCE3HAYUTCIIBHBIC TMOIpCIIHOCTH IPU OTBETAX Ha
BOIPOCHI, apryMeHTalus Oblj1a He OJTHON
YIAOBJIETBOPUTEIIHLHO B OTBETax Ha HEKOTOPbIE BOIMPOCHI JOMYIIEHbI IpyOble OMIMOKH,
YacTh BBIBOJIOB HE AapryMEHTHUpOBaHAa WJIM apryMEHTHUpPOBaHa
HCIIPABUJIBHO
HEYOBJIETBOPUTEIILHO otBeThl Ha 50 u Oosee % BONMPOCOB OMIMOOYHBI, OOIBITMHCTBO
BBIBOJIOB HE apI'YMEHTHUPOBAHBI WIH apryMEHTHPOBAHLI HENIPABUIIBHO

Ilpumepnvle sapuanmaol mecmoesvlx 3a0aHUll
Yacmoe 1. Xumusa
Tema: «OcHOBHBIE HOHATHSA M 3aKOHLI XUMHH. DKBUBAJEHT)

Bapuant Ne 1
1. ®akTop >KBUBAJIEHTHOCTHU COJIU

1) 1/ocHOBHOCTH

2) 1/amcno kKaTHOHOB * BaJICHTHOCTH KATHOHOB

3) 1/xucmoTHOCTD

4)1/49mrcno aToMOB 3JIeMEeHTa * BalIeHTHOCTD AJIEMEHTA



~

10.

q)aKTOp 3KBHUBAJICHTHOCTH OCHOBAaHMUA

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BAJIGHTHOCTh KATHOHOB

3) 1/KHCIIOTHOCTH

4) 1/aucno ATOMOB DJIEMEHTA * BaJICHTHOCTH dJIEMEHTA

[TnoTHOCTH ra3a no reauto paBHa 11, IIOTHOCTH ra3a Mo HEOHY
1)2,2 2)1,1 3) 20 4) 44
[Tpu cropanum 4* 10° kr yriiepoaa yucio moJiekysn CO, paBHO

1) 2*10% 2)2*10%°  3)2*10%2  4)2*10%

SKBI/IBaﬂeHT UCXOOJHBIX BCIIICCTB B peaKHI/II/I
H,C,0O,4 + Ca(OH)g = CaC,04 + H,O

1) 1/2, 1/2 2)1, 1/2 3)1/2,1 41,1
O6nbem (B 1), 3aHnMaemblit 5,25 T azota npu26°C u nasnenun 98,9 klla # # #

MaccoBble JI0JIH TaJIoreHa B TaJOreHUIe MeTalljla M KUCJIOPOa B €r0 OKCHIE COOTBETCTBEHHO
paBubl 68,35% u 15,4%. Ha3zBanue ranorena # # #

bpom maccoii 0,4586 r BeiTecHsieT U3 pactBopa Kl o maccoii 0,7280 r, KOTOpBIH B3anMO-
neiictByet ¢ metamuioM maccoi 0,5935 r. MonsipHasi Mmacca SKBUBaJICHTa MeTalljla B I/MOJIb

[{unk pearupyeT ¢ u30bITKOM BOJbI B ienouHoit cpeae (NaOH) ¢ obpazoBanuem 5,6 1 raza
(H.y.). DKBHBQJICHTHOE KOJTMYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
@DaKkTOp IKBUBAJIEHTHOCTU KHUCJIOTBI

1) 1/kuCIOTHOCTH
2) 1/ocHOBHOCTH
3) 1/umciio aToMOB 371eMeHTa * BAJIEHTHOCTH dJIeMEHTa
4) 1/9KCI0 KAaTHOHOB * BaJIEHTHOCTh KATHOHOB
@DakTOp PKBUBAJICHTHOCTH OKCUA
1) 1/gucno KaTHOHOB * BaJIGHTHOCTh KATHOHOB
2) 1/0cHOBHOCTB
3) 1/umcio aToMOB 3ieMeHTa * BaJIGHTHOCTH JIEMEHTA
4) 1/KMCIOTHOCTH
Macca (B rpammax) 0,25 MOJb OKCH/IA JTUTHS
1)5,75 2) 6,2 3)7,5 4)9,25
4: KonnyectBo BeniecTBa (MoJib), coaepxaiieecs B 37,6 r aurpata meau (1I)
1)0,3 2)3,353)0,2 4)5
OpuH MOJB BOABI IPH H.y. 3aHUMAET 00beM
1) 18 mn 2) 118 n 3)22,4n1 4)22,4 mn
ITnoTHOCTH ra3a no Bo3ayxy pasHa 1,17, MonekyinspHas Macca rasa
Macca (B rpamMmMax) Hatpus B 35,1 r xJiopuja HaTpus paBHa
Ha nefitpammsanuto 3 v H3AsO,4 uzpacxomoBanoch 2,366 1 KOH. OCHOBHOCTb KHUCITOTHI

N3 48,15 r okcnaa MeTauia MOKHO MOIY4IUTh 88,65 T ero HuTpara. MossipHas Mmacca
9KBHBAJIEHTA JIByXBaJEHTHOIO METAJLIA B I/MOJIb



Tema: «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COEeIMHEHM D)
Bapuant Nel
1. ®opmyna kpuctamuioruapara cyibdara HaTpHsi, Macca KOTOPOTrO pH 00€3BOKUBAHUN

yMeHbImiIach Ha 47%

1) Na;SO4 * 2H,0  2) NaySO4 * 7H,0
3) Na,SO4 * sH,0 4) Na,SO,4 * 6H,0

2. KapOonar kanus pearupyeT B pacTBOpe C BelecTBaMu Habopa

1) CO,, SO, HsPO,  2) CO, KOH, HC1
3) BaC1l,, HNO3, szSO4 4) KHSO,4, NaOH, SOz

3. OgHOBpEeMEHHO HE MOTYT HAaXOAMUTCS B paCTBOpPE BEIIECTBAa HAbOpa

1)NaZSO4 n HC1 2) NaOH u H,SO,4
3) NaC1l u H,SO, 4) NaOH u K,SO4

4. OIHOBPEMEHHO B pacTBOPE MOT'YT HaXOJUTCSI HOHBI

1) Ni%*, K*, S04, I 2) Pb?*, S, CH3COO; Ba**
3)NH,", PO, Ca*" F  4) A1* Fe*, CO%, Br

5. YcTaHoBHTH COOTBETCTBHUE MCKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kucnora A: B3aMMOJEHCTBHE C COISIMU MeJl C 00pa30BaHUEM OCalKa

2: runpokcus HaTpus b: B3anumoneiicTBue ¢ cossiMu 6apus ¢ 0OpazoBaHHEM OCaIKa

3: cosHas kucnora B: B3anMopelcTBHE ¢ CEpOI U HArpEBaHUU

4: cynbdat aaroMUHUsA I': B3aumozelicTBUE C IMHKOM € 00pa3oBaHUEM BOAOPOJA

6. KonnuecTBo BO3MOXKHBIX coseii oopazoBanubix H3S04 1 Al(OH)
14 2)1 3) 2 4)3 5)5

Bapuant Ne 2

1. T'mapua oMHOBAJICHTHOTO MeTallta coaepxut 12,5% Bomoposa mo macce.
1) cepebpo  2) marpmii  3) auTHiA 4)30510TO
2. Jlnokcua yriaepojaa MOKET pearupoBath ¢ BElecTBaMU Habopa
1) CaO, (NH,4)>C03 pactBop, HNO3; 2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,SOy, pactop BaCl, 4) CuS04, NH3, NaOH
3. OIHOBpEeMEHHO HE MOTYT HAaXOJUTCS B paCTBOpPE BEIIECTBA HAOOpa
1) BaCl, u NaNO3  2) BaCl, u NaBr
3) Ba(N03), u Kl 4) Ba(NO03), u H,SO4
4. Kucnyro cojb MOKHO MOJIyYUTh B BOJHOM CpeJie P B3aMMOICHCTBUH
1) LiOH u HBr 2)CsOH u P,0s5
3) Mg(0OH), u HCOOH 4) AIOH)3; u N,O3
5. OIHOBPEMEHHO B PACTBOPE MOT'YT HAXOIUTCS HOHBI
1) Ba**, Na*, F, CO%
2) Ag*, Ca®*, Br, NOy
3) Zn* ,NH,", OH, I
4) Cu®*, AP, CI', SO~

6. YCTaHOBUTH COOTBETCTBHE MEXKIY BEIIECTBOM U CITIOCOOOM €0 PACTIO3HAHUS:



1) 1: yraekucnblii Ta3  A: BO3ropaHHe TICIOLICH JIyYHHBI

2) amMMm#aKk b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
3) KucIoposa B: moMyTHEHHE N3BECTKOBOM BOBI
4) BOIOPOA I': u3MeHeHne OKpacKu BIAKHOW WHIMKATOPHOU OyMaKKu

7. YCTaHOBUTH COOTBETCTBUC MCXKAY BCIICCTBOM U CBOMCTBaMH:

1) a3oTHas KUCIIOTA A B3aMMOJICHICTBHE C COJIIMH MEJIU C 00pa30BaHUEM OCAJIKa
2) THIPOKCH HATpus bB: B3aumojeiicTBre ¢ cosiMu Oapusi ¢ 00pa3oBaHUEM OCaIKa
3) comsHas kucaoTa  B: B3amMoeicTBHE ¢ cepoil Mpu HarpeBaHUU

4) cynbdat amoMuHus [: B3aMMOJIEHCTBUE C IIMHKOM C 00pa30BaHUEM BOIOPO/IA

8. B pesynbTare cienyrommx IpeBpaIieHHnA:

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4)2 X1 Xs X3 Xa X5

o0pa3yeTcs KOHEUHbIN IPOIYKT X5

1) Ca(HPOy), 2) CaHPO, 3) CaHPO,*2H,0 4) CapP,0;

Tema: «Ctpoenne aroma. Ilepuoguyeckuili 3aKOH M NepUOAUYECKAST CHCTeMAa
xuMudeckux 3jeMenToB .. MenaeneeBa»
Bapuant Ne 1
1. N3osnexTpoHHBIE aTOMBI U HOHBI

1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*", Mn
2. DIJeKTpOoHHAs eMKOCTh T -1moypoBHs

1)14 2)6 3)18 4)10
3. DHeprus CpojCTBa K JICKTPOHY B TIEPHOJIC

1) He u3MeHsieTcsT  2) yMEHbIIaeTcs
3) yBenuuuBaetrcss  4) OCTArOTCS MOCTOSIHHOM

4. Pa3pemieHHbI HAOOP KBAaHTOBBIX YUCEN SJIEKTPOHA

Dn=3,1=00m=12)n=2,1=1,m=0
3n=3,1=2,m=-1 Hn=3,1=2,m=3

5. Haumenbmmii pagnyc uMeeT HOH
1) Cs™ 2) Ba?* 3) Te?4) I

6. Mogens aToMa, co3nannas J.Pesepdhopmom Ha3bpiBaeTCs

7. UYwucno ypoBHEH y aToMa ONpeaeseTcs KBaHTOBBIM YHCIIOM

8. DHeprus OTpbIBa IEKTPOHA OT aTOMa HA3bIBAETCS SHEPTUCH

9. Ecmu a1ekTpoH aenaet BeIOOp Mekay 4d v 5 S aTOMHO#M OpOHMTAIBIO, TO ATOM COAEPIKUT
-3JICKTPOHOB

10. YcTaHOBHUTH COOTBETCTBUE MEXY SJIEKTPOHHBIMHU KOHMDUTYpAIIUSIMU U XUMHUYECKUMH Yac-
TULAMU



1: 1s%25°2p®3s%3p"  A: Na"
2: 1s%25%2p®3s%3p°  B: N
3: 1s%25°2p° B: §%°
4: 1s°25°2p® I: Al

11. PacnioyioxkuTh B IPaBUIILHOM MOCIEA0OBATEIIbHOCTH 3aMOJHEHUS SHEPTETUUECKHUX MTOAYPOBHEH
B aToMax

A:5s b:4d B:3d I':5p Hd:6s E:4p

Bapuant Ne 2
1. U303nexTpoHHbIE aTOMbI U HOHBI

1) Fe®*, Co** 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn
2. HaGop xBanToBbIX uricen N =3, | = 1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OnuHaKOBOE KOJIMYECTBO AJIEKTPOHOB Y HOHOB
1) Ba®*, Mg?*, Cd®*  2) Ba’+, I, Te* 3)Hg®,I,Sn  4) I, Cd*, Sn*
4. DneKTpoHHas eMKOCTb J -[IOypOBHS
16 2)14 3)10 4)18
5. DHeprus HOHU3ALUU B TPYIIe
1) He u3MeHsieTcsT  2) yBeTUYHUBAeTCs

3) yMeHbIIaeTcst 4) ocTaroTcs MOCTOSTHHOM
6. ArtomHbIe opOuTaIM Aar0T cyMmmy N+ 1 =9

1)6f, 7d,8p 2)5f, 7p,8s 3) 4f,5d,6p 4)4d, 5p, 6
7. Uwucno HecllapeHHbIX IEKTPOHOB B aTOME XpOMa B HEBO30YK/I€HHOM COCTOSIHUU

8. Dmueprus wonusanuu atoma Ca (3B): I; = 6,113; I, = 11,871; I3 =51, 21. TpeTbs sHEPTHUs KO-
HU3AIUU PE3KO BO3PACTACT M3-3a OTPHIBA JJIEKTPOHA

9. UYwmcno opOuTaneii y aroma onpeesieTcs KBAaHTOBBIM YHCIIOM

10. YcTaHOBHUTH COOTBETCTBUE MEXKY dJEKTPOHHBIMHA KOH(DUTYpAITUSIMU U XUMHUYECKHUMH Yac-
THUIIAMHA

1) 1s°25%2p°3s23p®4s%3d®  A: F
2) 15°25%2p°3s°3p®4s'3d®  B: C
3) 1s?2s%2p° B: Fe*®
4) 15°25%2p* I: Cr

Tema: «XumMu4eckas CBA3b»
Bapuant Ne 1
1. B psany BonoponHsix coenuHeHni anemenToB VI A rpynmsr: HoO - H* - HpSe nonsipaocts

cBs3u O - H

1) yBenuuuBaercs
2) HE U3MCHSETCS
3) ymeHbIaeTcs



4) cHayvaja yMEHBIIIAETCs, TOTOM YBEINIMBACTCS
2. Tonbko KOBaJIEHTHAS CBSI3b UMEET MECTO B COSTMHEHUU C POPMYIIOM
1) Ba(OH), 2) NH4NO3  3) H,SO4 4) Li,CO4
3. Atom yriepoja B BO30YKICHHOM COCTOSITHUM 00pa3yeT

1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUET YETHIPEX HECIIAPEHHBIX 3JICKTPOHOB

2) TpH CBsI3H, 32 CUET JBYX HECMAPEHHBIX 3JICKTPOHOB M HEMOACICHHOMN JIEKTPOHHOM
napsl

3) HH OJIHOH, aTOM yIJIepojia B HEBO30YKICHHOM COCTOSIHUM XMMHUYECKHX CBSI3CH HE
obpazyer

4) nBe CBsI3M, 33 CUET JIBYX HECIIAPCHHBIX 3JICKTPOHOB

4, BeH.IeCTBO, KOTOPOC HE MOT'yT 06p330BbIBaTL BOJOPOJHYIO CBA3b

1) H,0 2) HF 3)HN3 4) HI
5. sp3 THOpUAM3AIIS PeaTH3yeTCsl TOJTHOCTHIO
1) SO, 2) CHy 3) SO3 4) C10
6. YcTaHOBUTH COOTBETCTBHUE MEXKIY (PU3NYECKUMU CBOMCTBAMU U TUIIAMU KPUCTAIITMYECKUX
pEIIeToOK
1: KOBKOCTB

2: HU3Kas TemIeparypa KUIeHHs

3: BBICOKasI TBEPJIOCTh

4: sanekTpuyeckasl IpOBOJUMOCTh PacTBOpa
A: atomHas

b: metannudueckas

B: nonnasa

I': MmonexymnsapHas

Bapuant Ne 2
1. M3031eKTpOHHBIE ATOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn

2. HaGop xBanToBbIX umicen N =3, | = 1, s =+1/2 umeer
1) Si 2) Al 3)CI 4)S 5P

3. OaMHAKOBOE KOJIMYECTBO JIEKTPOHOB y HOHOB
1) Ba2+, Mgz+, Cd2+
2) Ba®*, I, Te*
3) Hg*", I, Sn**
4) I, cd®*, sn**

4. DJeKTpoHHas eMKOCTh ( —[TOypOBHS
1)6 2) 14 3) 10 4) 18

5. DHeprus MOHU3ALMU B IpyIIIE
1) He u3mensiercs
2) yBEIMYUBACTCSI
3) ymeHbIIaeTcst



4) ocTaroTcs MOCTOSTHHOU

6. AToMHbIe opOuTaNK Aar0T cymmy N+ 1 =9
1) 6f, 7d,8p 2)5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 65

7. Uwucio HeCclapeHHBIX JICKTPOHOB B aTOME XPOMa B HEBO30YKJICHHOM
COCTOSIHUH

8. Dmueprus nonusanuu atoma Ca (3B): |I; = 6,113; I, = 11,871; I3 =51, 21. TpeTbs sHEpTHUS HO-
HU3AILUU PE3KO BO3PACTACT U3-3a OTPHIBA

JIEKTPOHA
9. 9.Yucno opburaneii y atoma ornpeaensiercs KBaHTOBBIM YHCIIOM

10. YcTraHOBUTE COOTBETCTBUE MCKAY 2JIEKTPOHHBIMU KOH(i)I/IpraLII/IﬂMI/I U XUMHWUYECCKUMHU Yac-
TULIAMHU
1) 1s°25%2p°3s23p®4s%3d®  A: F
2) 1s°25%2p°3s?3p%4s'3d®  B: C
3) 1s%2s%2p® B: Fe*®
4) 15%2s°2p° I:Cr

11. PacnosioKuTh B IPAaBUIILHOM ITOCIIEI0BATEIBHOCTH 3aII0JHEHUS SHEPTETHUECKHUX IO LyPOBHEH
B aTOMax
A:6s b:7s B:6s T:4f J:5f E:6d XK:5d

Tema: «XuMH4ecKkas CBs3b»
Bapuant Ne 1
1. B psany BomoponHbix coennHenuit anemenToB VI A rpynmsr: HoO — HpS- HaSe nonsipocTs
cBs3u O — H:

1) yBenuumBaercs

2) He U3MEHSETCS

3) ymeHbaercs

4) cHauana yMEHbLIAETCS, IOTOM yBEINYUBACTCS

2. Tonbko KOBaJEHTHAS CBSI3b UMEET MECTO B COSTUHEHUU C POPMYIOi
1) Ba(OH)2 2) NH4N03 3) H2804 4) LizCO3
3. AtoMm yriiepojia B BO30YKICHHOM COCTOSTHHH 00pa3yerT:

1) deThIpe KOBaJIEHTHBIE CBSI3H, 3a CUET YETHIPEX HECIIAPEHHBIX 2JIEKTPOHOB

2) TpH CBS3H, 3a CYET JABYX HECHAPEHHBIX IEKTPOHOB U HEIOAEICHHOM IIEKTPOHHON Maphl

3) HU OJHOM, aTOM yriIepoja B HEBO30YKICHHOM COCTOSIHUM XUMHUYECKUX CBS3CH HE
obpazyer

4) nBe CBsI3M, 3a CUET JIBYX HECIIAPCHHBIX 3JICKTPOHOB

4. BemecTBo, KOTOpOE HE MOTYT 00OpPa30BhIBATH BOJIOPOIHYIO CBSI3h

1) H,O 2) HF 3)HN3 4) Hi
5. sp° rHOpUIU3AIHS PeaTu3yeTCsl OJIHOCTHIO

1)SO, 2)CH, 3)SO;  4)ClO°

6. YcTaHOBUTH COOTBETCTBHE MEXIY (PU3NYECKUMU CBOWCTBAMHU U THUIIAMH KPUCTANTNYECKUX
pEIIeTOoK:



1: KOBKOCTH

2: HM3Kas TeMIepaTypa KUIIEHUs

3: BBICOKas TBEPAOCTh

4: snekTpuyecKas MpoOBOJIUMOCTh PacTBOpa
A: atomHas

b: metannudeckas

B: nonnasa

I': MmonexynspHas

7. YCTaHOBHUTH COOTBETCTBHE MEXITY THOPUIN3AMEH U MOJICKYJION MIJIM YaCTULICH

1) sp A: BeCl,
2) sp® B: CO5*
3) sp® B: NF;
4) spd I': PFs
JU: PFe
E: XeFg
Bapuant Ne 2

1. BemecTBO ¢ MOHHOH CBSI3bI0 UMEET (GOPMYILY

1) KBr  2) SOs 3)CH, 4)HC1
2. AtomHuas KpUCTAJUIMYCCKAA PCUICTKA XapaKTCpHa JJIs

1) anromuHMs U KapOu1a KPEMHUS

2) cepsl 1 Hona

3) okcuia KpeMHHUSI M XJIOpUIa Kaaus
4) anmasa u 6opa

3. Sp® rHOPHIM3AIIS PEeATH3yeTCs TOTHOCTHIO

1)SO, 2)SO; 3)CH; 4)CIO"  5)CIOy

4. YcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBAMU U BUAAMU XHMUYECKOU CBS3U B HUX 1

BoJIb(ppam A KOBaJICHTHas MOJIsIpHAs anmas
amMas b: xoBaJIeHTHas1 HEMOJIAPHAs aMMHAaK
aMHaK B: merannuueckas

MOBapEHHAas COJb I': nonnas

5. YCcTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBAMU U THIIAMU KPUCTAJTINIMYCCKUX PCIICTOK

YTJIEKHUCIIBIN ra3 A: MoHHas
KapOOpyH[ b: monekynsipHas
HUKEJb B: meramnnueckas
areTaTt HaTpus I': aTomMHas

6. YCTaHOBHUTH COOTBETCTBUE MEX]y THOpUIN3aUE U MOJIEKYIION

1. sp° A:  OF, B: SFg
2:  sp? B: BF; I: SF,:
3 spid? E  XeFg JI: BeCl,
4:  spd

4:  spd

TeMbl: «JHEPreTUKa U HAMPABJIEHHOCTh XMMUYECKHUX MpoueccoBy», «CKoOpocTh

XHMHYECKHX peakunid. XuMHYeCKoe PAaBHOBECHEe»
Bapuant Ne 1



1. Bo ckonbko pa3 yBenuuutcsi ckopocTh peakiuu Ha(r) + 12(r) = 2HI(r) npu yBenuuenuu nasie-
Hus B 3 paza

1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. IIpu temneparype 90°C peakuus nporekaer 1 muH. Ilpu kakoii Temmeparype peakius 3aK0oH-
yutcs 3a 14 21MuH, eciiu TemneparypHblil K03 uueHT paseH 3

1) 50°C  2)40°C 3)60°C 4)150°C 5)140°C
3. Xumuueckoe paBHoBecue peakmuu Zn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmecTuTcs BiipaBo
IPH TOHKEHHH

1) xonuentpanuu HpS;  2) konuenrpauuu HI; 3) naBnenus; 4) remnepaTypsl.

4. Xumuueckoe paBHoBecue peakiuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cMeraercst BIpaBo MpH:

1) MOBBIIICHUH TaBJICHHS 2) noBbleHnH KoHIeHTpauu ZrCly
3) 1ONOJHUTENIBHOM BBeZleHUH ZI'  4) TIOBBIIIEHUH TEMIIEPATYPHI
5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIICHTPAIIMU BEIIECTB

(Monb/im) cocraBuim: A - 0,03; B - 0,02; C - 0,004. VicxoHast KOHIISHTpAIUs BemecTBa A
(MouB/T) paBHa

1) 0,036 2) 0,002 3)0,024 4) 0,026 5) 0,030
6. U3 2 monp CO u 2 monb Cl; o6pazoBanocs npu HekoTopoit Temmneparype 0,45 mons COC1,.
Koncranra paBaoBecus peakinuu CO + Cl, = COC1,(r)

1)0,19 2)0,09  3)0,12 4) 0,21

7. Crannmaptras teriora oopasoanus MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa -601,8 u -
393,5 xJIx/mounb. Tertora pasnoxenus MgCO3; na MgO u CO; AH = 100,7 kJ[»x/MoITb.
TerutoTta oopazoBanust MgCO;

1) -1096 xJIx/mMomb; 2) -1006 kJIx/Momb; 3) -996 kJIx/Monb; 4) -876 kJK/MOJIb.

8. TCHJ’IOT&, KOTOpas nmorjiomacTcsa U BEIACIACTCA MPU Pa3JI0KCHUH XUMHUYCCKOTI'0 COCANHCHUA
KOJIUYECTBOM 1 MOIb Ha IIPOCTHIC BEIICCTBA HA3BIBACTCA

9. Ecmu ckopocTh MPSIMOH peakiiui paBHA CKOPOCTH 0OPAaTHOW PEaKIMH, TO HACTYITaeT XUMHUYe-
CKO€

10. 3aBUCHMOCTH CKOPOCTH pCaKIMU OT TEMIICPATYPhI OIIPCACIACTCA ITPABUIIOM

Bapuant Ne 2
1. Bo ckonbko pa3 yBenuuutcst ckopocTh peakiu CaO(1) + CO,(1) = CaCOs(t) npu yBeaHueHHH

JlaBJIeHUs B 3 paza
1) B9 pa3 2) B8paz 3)B6paz 4)B3paza S5) HE U3MEHSETCS.

2. Bo cKombKO pa3 yBeIMUUTCS CKOPOCTh peakiuu mpu HarpeBanuu ot 75°C no 115°C, ecnu
TeMIiepaTypHbIi Ko PUuIueHT paBeH 2

1) B2pasa 2) B4pasza 3) B8pa3 4) He usmeHutcs 5) B 16 pas.

3. HpI/I MOBBIIICHUHN OABJICHUA XUMHUYCCKOC PABHOBCCHUEC CMCIIIACTCS BIIPABO



10.

1) 2NO(r) + Ox(r) =2NOx(r)  2) C(1) + COx(r) = 2CO(T)
3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CSx(r) + 2H,S (1)

Xumuueckoe paBHoBecue peakuuu 4FeSy(1) + 110,(r) = 8S0,(;) + 2Fe,03(1) +Q cmectutes
BIIPABO IIPU

1) moBBIICHUH 1aBJICHUs]  2) TOBBIMICHUH KOHIEHTpanuu SO-

3) nononaHUTENHFHOM BBeneHUU Fe,03  4) monmonHuTenbHOM BBeneHnn FeS;
B romorennoii cucreme Hy(r) + Io(r) = 2HI(;) paBHOBeCHBIEC KOHIIEHTPAIMH BEIIECTB (MOJIb/T)

cocrasunu: HI - 0,02; I, - 0,05; H; - 0,03. McxoaHast KOHIIEHTpaIusi BOJOPo/ia (MOJIb/11) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05
B romorennoii cucteme 4HC1(1) + Oy(r) = 2H,0( 1) + 2C1; paBHOBECHBIE KOHIICHTPALIUH BE-
niectB (Mois/) cocrapmiu: HC1 - 0,85; O, - 0,44; C1; - 0,3. McxomHas KOHIICHTpAIHS KUCIIO-
pona (MoJIb/IT) paBHa

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
[Tpu cxxuranuu rpadura odpaszoancs okcun yriaepoaa (1V) maccoii 8,86 r. Temnooit agdext
peaxkunu AH = -79,2 /. Teruora o6pazoBanus CO,

1) -393,3 k/lx/monb  2) -358,4 xJlx/Monb  3) -335,5 k/x/monb 4) -326,4 x]JIx/Moib
Termnora, KOTOpast MOTJIOIIACTCS UM BBIICISICTCS TIPU 00pa30BaHUK XUMHUYECKOTO COCTUHCHUS
KOJINYECTBOM BeIlecTBa 1 MOJIb M3 MPOCTHIX BEIIECTB PH 3aaHHBIX YCIOBHIX
Ha3bIBACTCSI

CMGHICHI/I@ XUMHUYCCKOI'0 paBHOBECHUA ONIPCACTIACTCA IMPUHIIUIIOM

MunumanbHast U30bITOYHAS SHEPT U, KOTOPOH JOKHBI 00J1aaTh MOJIEKYJIbl, YTOOBI peaKkus
MEXy HUMHM CTaJla BO3MOYKHON Ha3bIBAaETCS

Tema: «PacrBopbl. Teopus 3/1€KTPOJIUTHYECKON AUCCOLHALIUN»

Bapuant Ne 1

1.

Cwmemranst 100 T 20%-H0T0 pactBopa u 50 T 32%-HOTO pacTBOpa HEKOTOPOTO BEIIECTBA.
KonneHTpanus nojry4eHHOro pactBopa

1)24  2)12  3)36 4)48

st nonyuenus: 9%-Horo pacTBopa COJITHOW KUCIOTHI Hao pactBopuTh 67,2 1 HCI B Bosie
Maccoi

1)1,107kr  2)0,505xr 3)0,987xr 4) 1,227 xr
Vpasaermio 3Ag" + PO, = Ag3PO, cooTBEeTCTBYET B3aUMO/ICHCTBUE

1) AgN03 ¢ Na,PO4 2) Agzo C H3PO4
3) AgNO; ¢ HsPO,  4) AgCl ¢ NasPO,

KuciaoTHOCTh pacTBOPOB COJIEH C OIMHAKOBOW MOJIIPHOW KOHIEHTPALIMEN YBEITUUMBACTCS B
pany

HUTPAT KaJusl, CUIUKAT KaJIHS
OpoMHU/T KaJTbIIHsI, OPOMHUJT aTFOMUHUS
XJIOpU KaJust, (GTOPUI Kaus
XJIOPH/T JIATHUS, XJIOPU KaTUs



. Xnopup 6apus maccoii 41,6 r pactBopuiH B Bojie. B monmyuenHom pactBope conepxkutcs 0,35
MOJIb XJIOpHUI-UOHOB. CreneHb AuCconaluu XJiopuaa 6ap1/1;1

1)875%  2)175%  3)57,1%  4)96%

5
Ecnu xoHueHTpanus pactsopa ruapokcuga ammonus pasia 0,1M u K, = 1,76*10™, To ero
CTETICHb NOHU3AIUHU (Olyon) COCTABUT

1)1,3*10% 2)1,5*10° 3)1,3*10° 4)1,5*10°

Ecnu KoHIeHTparums HoHoB Bojopoaa [H'] u anerar-nonos [CH;COO] 8 0,1M pacTBope yk-
cycHoi kuciotsl paBHa 0,00132 Mob/71, TO €€ KOHCTaHTa MOHHU3AIIUN

1) 1,74%10° 2)1,76*10* 3)1,78*10* 4)1,74*10™*
Konnenrpanuto nonos Bogopoza B pactsope npu pH = 4,32 paBHa
1) 4,78%10* 2) 4,76%10° 3)4,74*10° 4) 4,74*10°

. AKTHUBHAas KOHUEHTpalus aHuoHOB don- B 0,01M pactBopa ruapokcua kanus KOH, yunter-
Basi HOHHYIO CHJTy pacTBOpa paBHA

1) 9*10°® 2) 8*10° 3) 7*10° 4) 6*10°
10. KoncranTa ruaposmsa, crenenb ruaponusa u pH 0,1M pacteopa comu HCOONH, (Kn(kuc)=
1,8*10™, Kn(och) = 1,76%10°)

1) 3,16%10°,0,177u 6,5  2)4,76*10™, 0,745 u 8,3
3)2,74*10°, 0,587 n 8,54  4) 5,75%10™°, 0,345 u 6,62

Bapuant Ne 2
1. K 100 mn 96%-no#t cepHoit kucnotsl (p = 1,84r/mi) npubasuin 400Mi1 BO/bI, MOTYUHIICS

pacTBOp MIOTHOCTHIO 1,225 r/Mil. MonspHast KOHIIEHTpaLus pacTBOpa
1)3,78 M 2)221M 3)2,57TM 4)4,02M

13 400 r 20%-H0T0 pacTBOpa NpHU OXJIaKIEHUH BbIAENNI0CH 50 I' pacCTBOPEHHOTO BEIIECTBA.
MaccoBas 107151 BEILIECTBa B OCTABILIEMCSl PaCTBOpE

1) 8,6 % 2)6,3% 74% 4)95%
. Vpasuenuwo Fe** + 30H™ = Fe(OH); cooTBeTcTBYET B3anMOIECTBIE

1) FeC1; ¢ KOH 2) Fey(S04)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH); c HC1

[I{eTo4HOCTH PACTBOPOB COJIEN C OJUHAKOBOW MOJISIPHOW KOHIIEHTPALMENW yBEIUYMBACTCS B
pany

1) kapOoHaT HATpUsI, UOAWT HATPUSA  2) CyIbGUT Kayusl, CynbGUI HATPHS

3)HUTPUT HATPUS, HUTPAT HATPUS 4) XJIOpUJI TUTHUS, XJIOPUJ aMMOHUS
KonunuectBo orpunarensHbix HOHOB B 120 r 10% pacTBopa aMMOHMS, €ClIM CTENEHb JUCCO-

nuanuu conu pasHa 90%
1) 0,135 moms  2) 0,15 moms  3) 0,167 moas 4) 1,67 Mo

Ecnu xonnenTpanus azotuctoit kucinotel HNO; paBna 0,12M u K, = 6,9*10‘4, TO CTEIIEHD €€
HOHU3AINA COCTABUT



1) 7,6*10%  2)8,6*10% 3)8,6*10° 4)7,6*10°

7. Ecnu koHLEHTpauus pacTBopa rufpokcua ammonus pasia 0,1M u K, = 1,76*10, To ero
CTETICHb MOHU3AIUH (y0) COCTABUT

1) 1,3*10% 2)1,5*10% 3)1,3*10°  4)1,5*10°

8. Konmnenrpamus nonos Bogopona [H'] 6%-Horo pacTBopa XJI0poBOJOPOIHOM KUCIOTH  (p =
1,028 r/mi) cocraBisier

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
9. AxrtuBHOCTH XJ0pua-uoHOB B 0,1 M pactBope xiopuna Hatpust NaC1 paBHa

1) 7,58*10° 2)7,62*10° 3)7,68%10%  4)7,54*10”
10. Crenens ruaponu3za u pH conu 6pomuna ammonus NH4Bu pH 0,011 pactBopa (Kx = 1,76*10
%)
1) 2,38*102 1 5,62 2)4,52 *10°u 8,34 3)5,68 *10°u 6,32  4)3,54*10"2u 4,35

Tema: «OKkuCINTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM U JIEKTPOXUMHYECKHE NMPOIecChD)
Bapuant Ne 1
1. Peakuus nucnponopiuuoOHUPOBAHUS

HNO, = HNO3 + NO + H,0O

K:MnO4 + H,0 = KMnO4 + MNO,4 + KOH
NH4sNOs = N,O + H,0

KCIO3; =0, + KCI

2. Peaknust BHyTpUMOJIEKYISIPHOTO OKUCIICHUS-BOCCTAHOBIICHUS

1) AgNO3 =Ag+ NO, + O,

2) Ag,0 =0, + Ag

3) K>S0;3; = Ky,SO4 + KsS

4) NO; + H,0 = HNO3 + HNO;

3. Ompenenute cymmy koddduimentos B ypasuenue peakuuu CaOCl, + H,O + NaBr —
1)8 2) 7 3) 9 4) 10
4. YCTaHOBUTH COOTBETCTBHE

1: mpoxykTsl dnekTpoau3a paciasa CuCly A:CuuCly

2: mpoaykTsI anektponu3a pactsopa Cu(NOs), b: Cuu O,

3: mpoaykThl 3nekTposin3a pactBopa Ca(N0s); B: H,u O,
I':Cau0O,
,211 H2 n C|2

5. B mporiecce anektposinza pactBopa NaCl, mpu cuie Toka 5A 3a 85 MUH Ha aHOIE BBIIEISICTCS
MPOJIYKT 00bEMOM 71 (OKPYTJIUTD JIO NE€CATHIX )

6. Jns okucnenus B kucnoit cpezae 0,05 1 0,2 M NaNO, morpedyercs 0,25 1 pactBop KMnO4
00BeMOM 7 (OKPYTJIHTD A0 COTHIX)

7. Ucxons u3z peakuuu S0; + HCIO, + H,0 = HCI + H SO, , tiie 1 51 pacTBOpa conepxkutcs 10 T
HCIO,4, nopmansaocts HCIO, paBHa -MOJIB/JT (OKPYTIUTH 10 IECSATHIX)




8. 3HaucHME IEKTPOJAHOTO MOTeHIMaIa Meau, morpyxxeHnHoi B 0,0005 1 pacteop Cu(NO3),
paBHO B (oxkpyrinTh 10 THICSAYHBIX )

9. Ecnu KoHIIEHTpamusi HIOHOB BOAOPOJa B pacTBope 4,8* 107 Mob/1, TO TIOTEHIMAT BOJIOPO/JI-
HOTI'0 3JIEKTPOJIa PaBEH B (oxpyriuTh 10 THICSAYHBIX)

10. Eciu B 0,511 pactBopa conepxurcs 0,0699 r FeCl, T, To moTeHmman sxene3Horo 3JeKTpoa
paBeH B (oxpyrauTh 10 THICSYHBIX)

Bapuant Ne 2
1. Peaxuus BHYTPUMOJIEKYJISIPHOTO OKUCIEHHUSI-BOCCTAHOBIICHHS
1) KCI103 = O, + KClI
2) NH4sNO3; = N20 + H,0O
3) HNO; = HNO3; + NO + H,0
4) KoMnO4 + H20 = KMnO4 + MnO4 + KOH

2. Peakuust 1ucnponopurOHUPOBAHUS

1) K>S05; = K5S0O,4 + K5S 2) NO, + H,O = HNO3; + HNO,
3) AgNO3 = Ag + NO, + O, 4) Agzo =0, + Ag

3. Ompenenure cyMmMy K03 PUIMEHTOB B ypaBHEHUE pEaKIIUN
K>Cr,07 + H,SO4 + Na,S03 —

1)17 2)18 3)19 4) 20

4. YcTaHOBUTE COOTBETCTBUE
1: KMnO4 + Na,SO3 + H,SO4, — A MnSO4 + K,SO4 + Nap,SO4 + H,O
2: KMnO,4 + Na,SO3 + H,O — B: MnO, + KOH + Na,SO,4
3: KMnO4 + Na,SO3 + KOH — B: KoMnQOg4 + Na,SO4 + H,O

I': MnSO4 + KOH + Na,SO4 + H,0

5. B mporecce anexrponusa pactuiasa NaCl, nmpu cuiie Toka 2A 3a 45 MUH. Ha KaToJie BbIIENsET-
Csl IPOJTYKT Maccomn I (OKPYIJIUTH 10 COTHIX)

6. B mporecce anextponnza pactBopa NaxSOa, ipu cuiie Toka 2A 3a 2 4 Ha aHOJE BbLAETSETCS
MPOIYKT 00BEMOM 7 (OKPYTJIUTH IO COTHIX )

7. Ecnu nuxpomat-uoH BocctanaBiubaercs 10 xpoma (I11), To monsgpHast KOHIIEHTpanus YKBU-
BasieHTa quxpomata kamus (o =10%; p = 1,07 r/mi) paBHa MOJIB/JI.
(OKpYTJIUTH IO COTHIX)

8. s B3aumogneiictBus ¢ 0,25 monbs KoCryO7 Tpebyerces 2 H pactBop HBr o6bemom

71 (OKPYTJIMTB A0 COTHIX)

9. Ecnu xoHLEHTpalMs HOHOB BOJOPOa B pacTBope 3,8* 10" monb/1, TO TIOTEHIHAT BOJIOpPOJ-
HOTO JIEKTPO/A PaBEH B (OKpyriuTh 10 THICSYHBIX)

10. Ecnu nmoTeHIman BOJIOPOTHOTO 3IIEKTPOAa paBeH - 236 MB, TO akTHBHOCTh HOHOB BOJIOPO/A B

pacTBOpe paBHA MOJIB/I (3amKMCcaTh B CTAaHAAPTHOM BH/IE)

Tema: «KoMmiekcHbIe cOeTUHEHUS»
Bapuant Ne 1

1.

[TapamMarHUTHBIN HU3KOCITMHOBBIN BHYTPUOPOUTAIbHBIN

1) [Mn(NO2)]* 2) [CoBre]  3)[Fe(CO)J*"  4) [VClg*



2. YCTaHOBHUTH COOTBETCTBHE MEXIY Ha3BaHUEM U (OPMYIIOH KOMILJICKCHOM COMN

1: Ky[PtC1l 2: [PtC13(NH3)3]Br 3: [CoF3(H,0)s] 4: [Co(NH3)s][CO(NO,)e]

A: terpaxsioporiatunart (1) kamus

b: 6pomun TpraMmuHTpUHUTpOXIOpOILIaTUHBI (1V)

B: TpuakBaTpudTOpoK0OaTHT

I': rekcanutpokobansTaT (111) rekcaammunkob6ansta (111 [{: muxmoporerpaammunnukens E:
rexcanranodeppat(Il) kamus

3. YcTaHOBHTEH COOTBETCTBHUE MCIKOY (bOpMy.]'IOfI COCAMHEHUA 1 KOOPANHAIIWMOHHBIM YHUCJIOM

1: [FeFx]*? A: 6
2: [Pt(NoH4)x]* B: 4
3: [Pd(NH3)x]* B: 5
I:7
H:3

4. Ecmu pactBop comepxut 0,05 mous/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1¥10°%, To
KOHIIEHTPAIMsI HOHOB cepedpa B MOJIb/JI

5. Ecnm 1 KOMIIEKCHOTO MOHA PHEPTUs paciieruieHus paBHa 167,2 k/[»/Moib, TO OH IOTJIO-
IIAET CBET C JUIMHOU BOJIHBLI B HM

6. Ecmu npu meiicTBuM pacTBOpa CEpPHOM KMCIOTHI Bech Oapuii u3 pactBopa Ba(CN),*Cu(CNS),
ocakaaercs B BUJIE cyib(aTa O6apusi, TO KOOpAUHAIIMOHHAS (hOpMYIIa Coln

Bapuant Ne 2
1. TlapamarHUTHBINA BHICOKOCIIMHOBBIA BHYTPHOPOUTANIBHBIN

1) [VCl]"  2)[Fe(C0) " 3) [NiCl]* 4) [Pd(NHs)e]*"

2. Y CTaHOBUTH COOTBETCTBUE MEXKY Ha3BaHUEM U (POPMYJION KOMILIEKCHOU conn 1:
Ks[Fe(CN)g] A: rexcarmanogeppar(l11) kamus
2: [Ni(NH3),4]Cl, b: xnopuza terpaammunaukess(l1)
3: Ky[SiFs] B: rexcadropocunukar (IV) xamus
4: [Ni(CO)4] I': TerpakapOOHUITHUKETH

J1: nuxyiopoTeTpaaMMUHHUKESA
E: rekcanmanodeppat(ll) xanus

3. YCTaHOBUTH COOTBETCTBHE MCKOAY (I)OpMYJ'IOfI COCAUHCHUA U KOOPANHAIUOHHBIM YUCIIOM

[Ni(C0)x]° A4
[Co(CN)x] ¥ B: 6
[Fe(CO)x]° B: 5
I:7
J:3

4. Ecmu pactBop coaepkut 0,02 Mo/ CA(NO3), u 1 mosie NH3, K = 2,75*10'7, TO KOHIIEH-
TpaIKs HOHOB KaJMHS B MOJIb/JT

5. Ecau MakcuMyM NOTJIOUIEHUS BUAMMOIO CBETA JUIsl KOMILIEKCA COOTBETCTBYET AJIMHE BOJIHBI
400 HM, TO 3HEprus pacuerieHus B kJ[x/mMob




6. Ecnm nns ocaxnenus xiopa u3 pactopa Ha 1 monb PtCl,*3NH;3 (KUp = 6) TpeOyercst 1 Momb
HUTpaTa cepedpa, TO KOOpAUHAIMOHHAs (popMyIia COeTUHEHUS

Yacmps 2. Buoneopzanuueckas xumus
Tema «aements VIIA, VIA, VA rpynm»

Bapuant Ne 1
1. [lns mormjoieHus XjJopa MOXKHO UCIOJIb30BaTh:

a)  NaOH 8) NaCl
6)  HSO, r) HCI.

2. OObIYHO IS TOTy4YeHHsI OpoMa B JTa0OpaTOPUU UCTIONB3YIOT PEAKIIHHU:

a) KBr(tB.) + H,SO4 (koHI1.) —

0) KBr(tB) + MnO; + H,SO4 (koHI1.) —
B) KBr(tB.) + HBrO3 (p-p)—

T) KBr(tB) +Cl; —

3. Kucnorusie coiicta B psity HCIO, - HBrO, - Hsl0g # # #

4. Kou¢wurypamus BaJCHTHBIX 3JICKTPOHOB B aTOME CeJieHa B OCHOBHOM COCTOSIHUU:

a)  3s°3p* B) 4s°4p*
6)  5s°5p* r) 4s*4p4d®

5. Cynbdun amoMUHU [10Jy4aeTcs B pe3yJIbTaTe PeaKIvii:

a) AICl3 (tB) + H2S(raz)— B) Al + S(t) —
0) AICl3 + H,S + H20— r) AICI3 + (NHy4),S + H, O —

6. YcraHOBUTE COOTBETCTBHUE BEIIIECTBA CO CBOMCTBaMU

1) H,SeO,
2) K;S,0g
3) H,TeOs
4) H,SO3

5) Na,SO3

A) CUJIbHBIN OKUCTTUTEND
b) cunbHBIN OKMCTUTENh U CUIIbHAS KHUCIO0Ta

B) BOCCTAaHOBHTEIILHEIE CBOMCTBA IMPOABJIAIOTCSA ApUC, YEM OKHCIIUTCIBHBIC
I') BocctanoBUTENb, Cl1abast KMCIOTA
J1) amdoTtepHOe coeanHEHUE

7. Dueprus cBs3u O-H Beile B MoJieKkyie:
a) NH3 B) AsH3

6) PH3 F) SbH3

8. OxucnurenbHbIe CBOWCTBA TUAPA3UH MPOSBISET B PEAKLIUU:

a)  Zn+NoHeHCI(p-p)=  B) CUCl+ NoHe+NaOH(pas6)=
6) I,+N>H,+H,0= F) SnC1,+NyH4+ HCl(p-p):



10.

HpI/I MMOJIY4YCHHU N a30THOM KHCJIOTbI, MAKCUMAJIbHOC MCITIO0JIb30BAHUC IBYOKHCH a30Ta JOCTHU -
racTCsa B pCaKINu:

a) NO,+H,0+0,=
0) NO,+H20(ropsia)=
B) NO,+H,0(x0m01)=

N3 nepeynciaeHHbIx KUCIOT CaMOW CHIIBHOM SIBJIAETCS:

a) HzSOg;
6) H,SeO3;
B) H2T803.

Bapuant Ne 2

1.

s ememenns pasHoBecus peakiuu Cly + H,O—HCI + HCIO BneBo cienyet 106aBUTh K
XJIOPHOM BOJIE:

a) NaCl. B) H,SO,

0) NaOH r) AgNO3

Haubonee cunbHON KUCIOTOM SIBISIETCS. BOJAHBIA PacTBOP:

a) ¢dbTopoBoIOpOIa B) OpoMOBOIOpOIa

0) XJIOPOBOIOPO/Ia ') HOJI0OBOJIOPOJIa

Hau6onee cunbabiM okuciurenem B psaay HC1O, - HBrO4 - HslOg siBiisiercst

KHUCJIOTa

KoHdurypaius BaJIeHTHBIX 3JICKTPOHOB B aTOME HOJIa B MATUBAICHTHOM COCTOSTHHH:
a)  55°5p°5d®  B)5s%5p*5d!
6)  5s°5p° r) 55'5p°5d°
Konpurypamus BaIeHTHBIX 3JIEKTPOHOB B aTOME CEpbl B OCHOBHOM COCTOSTHUH:
a)  3s%3p*  B)4s%4p*
6)  5s°%5p* 1) 4s'4p*ad?
JIyist ocyIeHusI CepHUCTOTO Ta3a MOYXHO HCIOJIb30BaTh
a) P205
0) CacCl,
B) NaOH
F) HzSO4
JJist ToNTydeHust CEPHUCTOTO Ta3a B MPOMBIIIIIEHHOCTH UCTIONB3YIOTCS PEaKIIHH:
a) Cu + H,SO, konr. —
6) FeS, + O, —
B) Na,S03 (t8.) + H2SO4 (70% p-p) —
r) HS + O—
TepMuyeckoe pa3ioKeHUE HUTPATOB MPOTEKAET MO-Pa3HOMY B 3aBUCUMOCTH OT CBOMCTB Ka-
THOHA COJIH.
YcTaHOBHTE COOTBETCTBUE:!
1) HUTpaTHl METAJIOB CPEAHEH aKTUBHOCTH
2) HUTpaAThl HEAKTUBHBIX METAIIJIOB
3) HUTpATHI MIETOYHBIX METAIIIOB
A) HUTPHUTBI METAIJIOB M KUCIIOPO/I
b) oxcunpr metannos, okcup azota (1V) u kucmopo
B) merannsl, okcun azora (V) u kucinopon
AMMHUaK MOJIy4aroT B pe3yJIbTaTe PEeaKiluu:
a) H,+Ny(t,kat) — B) (NH4)2Cr,0;—
0) MgsN,+H,0— 1) (NH4)2HPO4(t)—

CaMoil CUJIBHOM U3 EPEUNCIEHHBIX KUCIIOT SIBJISETCS:



1.

a) HNO;
6) HNO;
B) HN3
Tema «uementsl IV A, 111 A rpynm»
Bapuant Ne 1
MoHookcua yriepoja nposiBiIsieT BOCCTAaHOBUTEIIbHbBIE CBOMCTBA B pEAKIUX:

a) CuO + CO —

6) [Ag(NH3),]JOH + CO —
B) PdCl, + H,O0 + CO —
r) H[CUCl,] + CO —

Tepmuuecku Hanbosee ycToiiunBa COJib:

a) BaCO; B) CUZ(OH)2C03
6)  MgCOs r) Na;COs

Jnis mepeBoia TMOKCHIa KPEMHHSI B PACTBOPUMOE COCTOSIHUE UCTIONB3YIOT PEAKIINU:
a) Sio, + KzCOg(TB) — B) SiO, + HF(p-p) —
6) SiO; + HCl(p-p)— r) SiO; + K,COs3(p-p) —
Cymma kK03 PHUIIMEHTOB B JIEBOW YaCTH YPAaBHEHUS PEAKIHH
Si + HNOg3 (kownir) + HF —pagsna:
a)ll
6) 9
B) 13
r) 15

CO gBnseTcst OKCUIIOM:

a) 6e3pa3TMIHBIM
0) amdoTepHbIM
B) OCHOBHBIM

T') KUCIIOTHBIM

Xumus tamnus(l) HanoMuHaeT XUMHUIO

CrtpykTypHOI eauHMIIeN O0pa KaK IPOCTOrO BEIECTBA SIBIISIETCA

N3meHenne CTpyKTyphl OT HOHHOM, Yepe3 TOJMMEPHYIO K MOJICKYJISIPHON TPUTAJIOTCHHUIOB
metauioB A rpynmst oT GTOpUIOB K HOAMAAM CBSI3aHO C YMEHBIIICHUEM

Pe3koe Bo3pacTaHne METAIIMYECKUX CBOICTB MpH Mepexo/ie OT 6opa K aTFOMUHUIO 00BsIC-
HSETCA -

10. . [Ipoxgykramu ruaposnsa Tpudropuaa 6opa sSBISIOTCS:

1.

a)H[BF4]  B) H>
0) HF r) B(OH)3

Bapuant Ne 2
JI71s mostydeHus yrieKucioro ra3a B 1abopaTopuu 0OBIYHO UCTIONIB3YIOT PEaKIIMH:

a) CaCO3+HC1 — B)C+0O; —
0) CaCOs._, r) H2C,04 (t, H2SO4 (xoHIr))—



2. Hns ocymennuss CO2 MOXHO HCIIONTb30BATh:

a) CaO B) HyS04(xo0HII.)
6) NaOH F) P,0s5

3. U3 mepeuncieHHbIX OKCHUIOB B OOJIBIICH CTETIEHH OCHOBHBIMU CBOWCTBAMH 00J1a/1aeT:

a) PhO, B) GeO,
6) SO, r) SiO;

4. BcnencTBue BRICOKOM MOISPHOCTH CBsi3u D-F TeTpadTopuab! 0J10Ba M CBUHIIA B OTJIMYHE OT
OCTaJIbHBIX TETPArajJoreHN10B UMEIOT CTPYKTYPY

5. IIpu nponyckanuu CO; uepes pactBop NaOH no cnaborenounoit peakiuu o0pazyercst CoJib
a) Na,COs; 6) NaHCOs.

6. B psny BF;-BC1;-BBrs-Bl; yBenuuuBaroTcs:

a) TEMIEPATYPhI IIABJICHUS U KUIICHUS
0) TepMUYECKasi YyCTOMUYUBOCTD

B) JUTMHA CBSI3U

r) SHEPTHUs CBA3H

7. OcHoBHbIe cBoticTBa B psaay ruapokcuioB AL(OH);s-Ga(OH)s-In(OH)3-T1(OH);

a) K TUAPOKCULY TSl yMEHBIIAIOTCS, 3aTEM YBEINYUBAKOTCS
0) YMEHBIIAIOTCS

B) YBEIUYUBAIOTCS

r) HE U3MEHSIOTCS

8. TlpwumHON AMAarOHAILHOTO CXOJCTBA OOpa U KPEMHUSI SIBJISICTCS

9. U3 Bcex anemenToB |l A rpymnmnsl ToabKo Tanauii cnocoO0eH 06pa3oBbIBaTh YCTONUNBEIE B
OOBIYHBIX YCIIOBUSAX COEIMHEHHS B OJTHOBAJIEHTHOM COCTOSIHUH, IOTOMY YTO

a) €ro BaJICHTHBIE AJIEKTPOHBI cllabee CBA3aHBI C SIPOM
0) 6S>-3JIEKTPOHBI - HHEPTHAS Mapa, HaXOAATCs 1o/ SkpaHoM 4f-moxyposHs
B) €ro BaJICHTHBIE 3JIEKTPOHBI CUJIbHEE CBSI3aHbI C SIAPOM, BCIIEICTBUE SIPKO BHIPAKEHHOTO

s dekTa MPOHUKHOBEHUS

10. T'uOpuam3arys aTOMHBIX opOUTaei bopa B 1uOopaHe

Tema « S-3sementsl |A-11A rpynnbny
Bapuant Ne 1
1. B psny menodHsIX METAUIOB HanOOJIee OTPUIATENFHOE 3HAYEHHUE MIEKTPOJHOTO MOTEHIIAAA

uMeeT
a) HaTpHUi
0) KaJIAi

B) pyouunii
T) e3ni

1) JIATHAHR

2. Dnextponus BogHoro pactsopa NaCl - 3to crmocod 01HOBPEMEHHOTO MTOTyUCHHSI

a)  NaOH, Cl,, H, 8) NaH, Cl, O,



6) Na, Oz, C|2 F) Na, C|2, H,

3. lenounpie MeTaUIHI (2) U MIETOYHO-3eMeTbHbIC METAILIBI (0) UMEIOT KPUCTAJUTMUECKUE Pe-
HIETKHU:

1) a)OlIK, 6) Be u Mg -I'T1Y, Ca u Sr -I'lLIK, Ba-OLIK

2) a)I'Tly, 0) 'IIK

3) a) Li-OlK, ocranpubie-I'TIK, 6) 'K

4) a)I'lIK, 6) I'TTY

4. TuapoKCHIBI IEIOYHBIX METAJIIOB KPOME OJHOTO ILIaBsATCS 0e3 pasioxkeHus. Pa3maraercs Ha

[lenounsie MeTaiuIbl, a Takke Ca, Sr, Ba npu HarpeBanuu B aTMocdepe aMMuaka o0pa3yroT
a) aMuJel ¥ BoJoposr  B) ruaApubl 1 anruapua HNO-
0) TUAPHUIIBI U 30T T') aMHJIBI ¥ 30T

5. OKCHUI U BOAY IIPU HAI'PEBAHUU THAPOKCHU/L

a)  LiOH r) RbOH
6)  NaOH x) CsOH
B)  KOH

6. Bricokoil koMIIIeKCOOOpa3yromel crtocoOHOCThIO cpeau MeTtauioB |IA rpymnmer obmagaer

7. U3 11e7104YHBIX METAJUIOB B OOBIUHBIX YCIOBHUSIX C a30TOM
pearupyer

8. Cymma koadduientos B ypaBHenuu peakuuu Mg(OH),; + NH,Cl —
paBHa

9. Temmneparypa paznoxenus B psiay LiBrO4 - NaBrO4 - KBrO,4 - RbBrO,4
MIOTOMY YTO

10. Cymma koo unmeHToB B paBoii yactu ypasaeHus peakun Kl + K,Cr,O7 + H,SO4 — paBHa

11. Tpocteim HarpeBanueMm BeCl,4H,0 Henb3s nonyunts Ge3Boansiit BeCl, Benenctue cuibHO

IPOTEKAIOILETr0
Bapuant Ne 2
1. Fr, 3aBepmatomuii IA rpynny, u Ra, 3aBepmatonuii |1A rpymmy, aBistorcs
a) paZ0aKTUBHBIMU 3JIEMEHTaMU
0) OUYEHb MATKUMU
B) CaMbIMHU PacTpOCTPaHEHHBIMU B IPUPOJIE CPEIHN BCEX S-AIIEMEHTOB
r) HaJIe)KHBIMH U30JITOPaMH

2. B psny cynedpatoB BeSO4-MgSO4-CaS0O,4-SrSO4-BaSO,4 pacTBOpUMOCTh yMEHBIIAETCSI. ITO

CBSI3aHO
a) ¢ oOpa3zoBanueM 0osiee MPOYHOM KPUCTALITUICCKON PEeIIeTKH
0) C YMCHBIIICHUEM HOHHOCTH CBSI3U

B) C YBEJIIMYCHUEM HOHHOCTH CBSI3H

I) C YMEHBIIECHUEM IIPOYHOCTH KPUCTAIIINYECKON PEIIETKH

) C YBEJIMYEHHUEM CTPYKTYPHOTO COOTBETCTBMSI pa3Mepa KaTHOHA M aHHOHA



3. Cpenu runpokcuioB 35eMeHToB |IA rpynmsl ampoTepHbIMU CBOMCTBaMU 00J1agaeT

4. Cymma koddduuuentoB B ypaBHenuu peakuuu Rb,O; + CO, — paBHa

5. Ha meliTpanu3zanuio pacTBopa, MOJIY4EHHOTO MOCciIe 00paboTKH 5 T amallbraMbl HATPUS BOJIOM,
M3pacXOJ0BaHO 25 MIT 2 H COJITHOUM KUCIIOTBI. MaccoBasi 10JIst HATPHs B aMalibrame
paBHa

6. YcraHOBHTE COOTBETCTBHE MEXK]y YACTUIICH U €€ MPOCTPAHCTBEHHOW CTPYKTYpPOi

1) TerparuapoKCOOEpHILIAT-HOH A) okTa’ap

2) KaTHOH reKcaakBaMarHus b) nuneiinas

3) Mouekyia IMuoIuaa OepHILTHS B) terpasrnp

4) KaTHOH TeTpaaKkBaOEePHILIUS I') He3aBepILIEHHBII OKTa3P

7. Cymma koadduirentos B ypaBHenuu peakuuu LiH + HC1 — paBna

8. Peakuus cpenbl B pactBope oprodochara pyouaus

9. C xonoaHo# BOMOI MarHuii B3aMMOJIEHCTBYET IJI0X0, B TOPSYEH BOJIE PEaKIus IPOTEKAET
00JIee aKTUBHO B CJIEJICTBUE

Tema «daements! 111 B,1V B, V B rpynn»
Bapuant Ne 1
1. Tlpu TepMHuuecKOM pa3sioKEeHUH rekcaruapaTa HuTpata gantaHa(lll) MokHO MoTyduTh

a) La(N02)3 + O,+ H,0O B) La,O3z + NO, + O, + H,O
0) La+NO,+0O;+H,0O r)La+NO+H,0

2. Macca (B rpammax) propouepata(lV) xamus Ko[C1Fg], oOpasyroierocs npu crutaBieHun 6,48
r propuna uepusa(lV) c 5,8 r dropuna kanus, eciam BbIXOJI MPOJyKTa cocTaBiseT 62% ot
TEOPETUYECKOr 0, paBHa

a) 6,18
0) 7,92
B) 5,84
r) 7,25

3. W3 MeTayuioB MOATpyYNIbI CKaHIUS HE pearupyeT ¢ BOAOH B OOBIYHBIX YCIOBHUSIX

a) La B) SC
0) Ac 1Y

4. Cymma k03¢ (pUIIMEHTOB B JIEBOI YaCTH YpaBHEHHs peakluu

K,Cr,0O7 + TiBr; + HBr— paBHa
5. TwurtaH, HIMPKOHUH U raQHUN PearupyIOT C KOHIICHTPHUPOBAHHOW cepHOM KucnoToi. [Ipoaykr
peakuyy OTIMYAETCS OT OCTAIBHBIX Y

a) TUTaHa
0) IMPKOHUSA
B) radHUA



6. DnemenTs! 1YB rpymisl ycTOHYUBEI K ACHCTBUIO KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOU
KHCJIOT, HO JIETKO PAaCTBOPSAIOTCS B CIAObIX TJIABUKOBOM, IIABEJIEBOM, YKCYCHOH (B IPUCYTCT-
Buu F'), moromy 4To

a) CO3JIAI0TCS YCIIOBHS U1 00pa30BaHUs MPOYHBIX AIlUI0KOMITIIEKCOB;
0) MOKPBITHI CHAPY>KU IPOYHOU OKCUIHOM IIJIEHKOM;

B) UMEIOT IPOYHbIE KPUCTAJUIMYECKUE PELIETKH;

r) MACCUBUPYIOTCS B KUCIOTaX OKUCITUTENSX.

7. COGI[I/IHCHI/IH BaHaaus MPOABIAIOT OKUCIUTEIIBHO-BOCCTAHOBUTCIIHHBIC CBOICTBa B peaKnusiax

a) NH;VO3; — I‘) NH4VO; + KlI+ H,SO,4 —
0) VCI, + Cl (pa36) — x) VCl, + NaOH (pa36) —
B) V205 + Cl(koum) — ¢) V205 +Na,CO3(konm) —

8. YcraHOBHTE COOTBETCTBHE MEXK]Y BEIIECTBOM U CTPYKTYPHBIM THIIOM €T0 KPUCTATHIECKOM
peleTKH

VO A) moJlMMepHas U3 OKTad’IpoB
V20; b) pemerka moBapeHHOH con
VO,  B)pemerka pytuna
V705 TI') pemerka kopyHua
9. DnexTpoHHAs KOHPHUTypamus aTOMa TaHTaJIa B OCHOBHOM COCTOSTHHH

a)  5d%s? B) 65°6p°
6)  5d%s r) 5d°6s'6p’

10. bonpIMe BaleHTHBIE BO3MOXKHOCTH UMEET TUTAH 110 CPABHEHHUIO C OCTAJIbHBIMU 3JIEMEHTaMH,
IIOTOMY 4TO

a) €ro BaJICHTHbIE OpOUTANIN YHEPTETUUECKU HEPABHOLICHHBI;
0) aTOMHBIN paanyc HEOOIbIION, €ro BaJIEHTHBIE SJIEKTPOHBI IIPOYHO YAEPKUBAIOTCS
SATPOM;
B) €ro BaJICHTHbIE OpOUTAIN SHEPTreTUUYECKH PAaBHOLICHHBI;
r) €ro BaJICHTHBIE JIEKTPOHBI JIETKO YYaCTBYIOT B 00pa30BaHUU CBA3EH.
Bapuant Ne 2

1. Peaxmus nporekaet o cxeme: UCl3 + H,0 = U(OH),Cl, + H, + HCI

Macca (B rpammax) xsiopuja ypana(lll), BcTynuBiiero B peakiuio, eciau oopazosanoch 0,2 11
2H pactBopa HCI, paBHa

a) 137,758) 119,4

0) 156,2 1) 123,84

2. Cymma Kod(QPHUIMEHTOB B IIpaBoii yacTu ypaBHeHus peakiun SC + HNO; ( od. pa3z6.) —paBHa

3. U3 mpemnoxennsix coneit SCClg, YClz, LaCl; B HanbounbIieii cTerneHu ruipon3yeTcst B pac-
TBOpPE

4. Cymma ko3¢ durrentoB B ypasaenun peakuuu 110 + H,SO4 (koHI) — paBHA

5. Cpennue comu tutana (1\V) c10XHO MOIYYUTH B BOAHBIX PACTBOPAX BCJIEACTBUE AaKTHBHO
MIPOTEKAOIIETO




10.

TemnepaTypsl IUIaBJICHUS, KUIICHUS U SHTAJIBIINSA aTOMU3ALUU B Py TUTAH-LIUPKOHUM-

rapHui
a) YBEJIMUHUBAKOTCS B) U3MEHSIOTCSI HEMOHOTOHHO
0) YMEHBIIAKOTCS ') HE U3MEHAIOTCS, IOTOMY UTO

Xumuueckas aktTuBHOCTb 9205 B psiny: V205-NbyOs-Ta,05

a) YBEITUYMBACTCS B) YMEHBIIIACTCS
0) MU3MEHSETCS HEMOHOTOHHO  T') HE U3MEHSIETCS, IOTOMY UYTO

B pactBops! okcorpuxsiopunoB V, Nb u Ta npuiuiu cosiHy 0 KUCIOTY U BHECIIH KyCOUYCK
MHKa. BoccTaHOBIEHNE HEBO3MOXKHO B Cllydae

N3 snemMeHTOB MOATPYIIIIBLI BaHAAWUA UMECT 0oJIbIINE BaJICHTHBIE BO3MOXHOCTHU, TIOTOMY 4YTO

a) aTOMHBII PaJNyC BEJIUK, BAJICHTHBIC JICKTPOHBI CJ1a00 YICPIKHUBAIOTCS SIPOM;

0) MMEETCs PHEPreTHUECKOE Pa3iniyne BAJICHTHBIX OpOUTaeii;

B) aTOMHBII pafnyc HEOObIIO, BAJICHTHBIC 3JICKTPOHBI IIPOYHEE YACPKUBAIOTCS SIPOM;
r) paszuuua B s3Hepruu (N-1)d- u ns-opoOurtaneii HeBenuKa.

Haubonee YCTOﬁqHBa Y BaHaaus CTCIICHb OKUCIICHUS

a) +3 B) +5
0) +4 r)+2

Tema «nementsi VI B, VII B rpynm»

Bapuant Ne 1

1.

DNeKTpOoHHAass KOHPUTYpaIUsi aToMa XpoMa B OCHOBHOM COCTOSTHUH

a)  3d°4s’ B) 3d*4s’4p’
6)  3d*4s® r) 4s%4p’

XpoM MPUCYTCTBYET B PACTBOPE, MTOJIyUEHHOM IIPU PaCTBOPEHUHU XpoMa B pa30aBIeHHON
CEpHOI KUCIIOTE MPU OTCYTCTBUU BO3]lyXa, B BUJE NOHA

a) [Cr(H,0)e]*+ B) CrO4*
6) [Cr(H,0)¢]*+ 1) Cr,07%

U3 pactBopa CrCls ocaxxnaercs Cr(OH); mpu no6aBiieHHH pacTBOPOB

a) Na,COs3 B) (NH4),2S
0) NH; 1) Na;SO4

B menounoit cpeac MOryT CymeCTBOBAaTb NOHBI

a)  [Cr(OH)s]** B)Cros®
0) [Cr(H20)6]** 1) Cr,07”

CymMma k03 duiineHToB B mpaBoi yactu ypaBHenus peaknun K,Cr,O7 + CoHsOH + H,SO4 —
paBHa

a) 17 B)13
6) 12 115

VYBenuueHnue TemrepaTypsl miaBieHus B paay Mn,O;-Tc,07-Re;O7 (+6; +120; +301) csazano



a) C YBEJIMYEHHEM OJIIPHOCTH CBsI3U D-O

0) C MePEX0JIOM OT MOJIEKYJISIPHOM CTPYKTYpbl Yy MNO7 K MOTMMEPHO# CTPYKTYype Y

Re, O

B) C YMEHBIIICHUEM UOHHOCTH CBs3U D-O

r) C YCUJICHHEM MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS IO MEpe pocTa pa3Mepa MOJICKYIL.

7. VYcroitunBocth KoMnO,4 B pacTBOpe MOHMKAETCS TIPU TOOABICHUH

a) NH,;C1 B) CO;
0) KOH r)HC1

8. Ilpu B3aumoneiicTBUM Mapranua ¢ pa30aBIeHHON CEPHOM KUCIOTON 00pazyroTCs

a) MnSO4 B) H2
6)  Mn2(SOs)s; t) Mn(SO4),

9. Cymma koa(durentos B ypasHenuu peakuuu KoMnO,4 + HCI (koHIr) — paBHa

10. B psgy HMnQO4 - HTcO,4 - HReO,4 ymenbiatotces cBoiicTBa

a) KHUCIIOTHBIE  B) BOCCTAHOBUTEJIbHBIC
0) OKHCITUTEIbHBIC ') YCTOHYUBOCTH
Bapuant Ne 2

1. Tpu crmanennu Cr,03 ¢ KOH u KNO;3 o6pasyercs

a) K,Cr,0 4 B) K, Cr,0Oy
6) KCrO, F) Cf(NOg)g

2. DnexTpoHHas KOH(UTrypauus aToMa Bojlb(pama B OCHOBHOM COCTOSIHUH

a)  5d%s® B) 65°6p*
6)  5d°s’ r) 5d*6s'6p’

3. Ilpu BBenenun B pactBopsl coneid xpoma (I11) cynbdun- n kapOOHAT-MOHOB BHINTAAET 0CAIOK

4, COC)]I/IHeHI/Iﬂ Xpoma NpoABIIAOT OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC CBOIICTBA B pPeaKuuriaAx

a) Cry(SO3) + H,O —

6) K>Cr,07;+ KNO, + H,SO4 —
B) K>Cr,04 + BaCl, —

r) K,Cr,07 + Ha(kCuir) —

I[) CrCl1l3 + Br, + KOH —

5. Cr(OH); pactBopsiercs B

a) H,O—

6) HC1—

B) NaOH(koHni)—
r)NHs( p-p)—

6. DnexkTpoHHast KOH(UTYpaIUs aTOMa MapraHiia B OCHOBHOM COCTOSTHUU

a) ..3d%st ) ..3d%4s?
6)  ...3d%s%p® 1)..4s%4p°



7. XuMHYECKOEe B3aUMOJIEUCTBUE OTCYTCTBYET B CMECHU

a) K2MnO,4 + C0; + HL O —— B) KMnOy4 + H,C,04 + H,O ——
6) KMnO,4 + C,Hs0H + KOH — F) KMnO,4 + C0, + H,O —
7+

8. B orimuume ot Mn nipu nefictuu H,S Ha pactBopst HTcO4 1 HReO, Beimaator ocagku TCpS;

7
u ReyS7. DTO 3KCnIepUMEHTaNbHO JOKA3bIBAET, 4TO 1C'+ U Re’+ aBnsiorcs ciabbiMu

9. BoccraHoBiieHHE IEpMaHTaHAT-HOHA B 3aBUCUMOCTHU OT PEAKITUH CPEIbI IPOTEKALT 1M0-
pa3HOMY. Y CTaHOBUTE COOTBETCTBUE:

1) mo Mn?+ A) B IIEIIOYHOM cpejie
2) no MnO, b) B kucnoi cpene
3) no MnO,* B)B HelTpansHO# cpene

10. 13 snementoB VIIB rpymnms! He BcTpeyaercs: B mpupoie

Tema «uementsl VIII B rpynnsn»
Bapunant Ne 1
1. DnemeHT ¢ NOPSAAKOBBIM HOMEPOM 78 MOKET 00pa30BaTh HECKOJIBKO XJIOpUA0B. VX Xumu-

yeckue GopMyIbl

2. Tlpu B3aumopeiictBuu Fe3+ c I- u S2- 06pa3yroTcst coeTMHEHUS:

a. Fe*
b. Fe®
c. Fe®
d. FeZ+

3. Cymma ko3 dunuentoB B ypaBHeHuu peakimu Fe;03 + KClO3; + KOH —paBha

4. DneMEeHTHI MOATPYIIIIBI HUKECIIA o6pa3y}0T Kap6OHI/IJ'H:>I coCTaBa

5. C yBenuueHueM crerneHu okucieHus xenesa B psaay Fe(OH),-Fe(OH)s-HaFeO, kucnoTabie
CBOMCTBa IIOTOMY 4YTO

6. B psaay Fe-Co-Ni sHTanbnus aToMu3anuy, TeMIepaTyphl TUIABICHUS U KUTTCHHSI
OTOMY UYTO

7. B IoATpYyIIiax xeJje3a, K0OalbTa M HUKEIIS C YBCIIMYCHUEM MTOPAAKOBOT'O HOMEPA SHTAJIBIINA
aTOMU3alU, TEMIICPATYPHI IIJIaBJICHHUA U KUIICHUA

8. TIpoctpanctBeHHas cTpykTypa conbinnHcTBa komiuiekcoB Fe(ll) u Fe(lll) ¢ nurangamu
€1a00ro U CUJIILHOTO IMOJIA

9. Pacnonoxwure B MOPsIKE YBEIMUCHHS CTAOMIM3alMU CTETICHH OKUCIICHHS KoOambTa +3
CJICYIOIIHE JIUTaH/IbI:

1) nnanorpymmna
2) aMHHOTpYIIa
3)ruapokcorpyrra



Bapuant Ne 2
1. Bpsany Fe?+-Co®+-Ni*+ YCTOWYUBOCTD K OKHCIICHUIO

a) YBEITUYNBACTCS

0) YMEHBIIAETCS

B) U3MEHSETCS HEMOHOTOHHO
T) HE U3MEHSIETCS

2. Cymma koaduimentoB B ypaBHenuu peakuuu NiSO,+ NaOH+ H,0,—  paBna
a) 11

0) 7
B) 14
T) 9

3. Kommtekco kobanpTa(lll) B 3aBHCHMOCTH OT CHIIBI TIOJISI JIUTAHA0B MOTYT OBITH TIapamar-
HUTHBIMU U aruaMarHuTHbIMU. Kommnekcst ponus (11) u upunus (111) HezaBucumo ot cuisl
OJIs1 JIUTaH/10B-

4. DneMeHTHI OJArPYIIIHI JKelie3a 00pa3yroT KapOOHMIIBI COCTaBa

5. Pyrenwuit B3auMoIeCTBYET CO CMEChIO THAPOKCH A KAl U XJiopaTa Kaius. B peakiuio
BCTynuiIo 3,24 T pyTeHHsi, B KOTOPOM MaccoBasi J0Jis npumecei 7 %. Macca pyTenara Kanusi,
00pa30BaBIIEroCcs IPU 3TOM paBHa

6. B BocbMOIi rpymie npu nepexoe OT JIEMEHTOB IOATPYIIIEI JKelle3a K TOATPYIIe HUKES
BAJICHTHBIE BO3MO>KHOCTH aTOMOB IIOTOMY 4TO

7. Tlpu B3auMopelcTBUU KoOanbTa ¢ pa30aBiIeHHON a30THOM KUCIOTOW 00pa3yroTCs:

a) CO(NO3)3 B) H2
0) Co(NO3), r) NO

8. Coenunenus xenesa (1) mposiBisroT BoccTaHOBUTEIbHBIE CBOMCTBA. [IpennoxkuTe cnocoOs
CTaOMIIN3alUH TAaHHOTO BAJICHTHOTO COCTOSTHHSL:

a) 00pa3oBaHUE HEPACTBOPUMOTO THAPOKCHIA;
0) o0pa3oBaHNE KOMILIEKCOB C TUTAHaMU CIIa00T0 TMOJIS;
B) 00pa3oBaHNe KOMIUJIEKCOB C JIMTAHIaMU CHIILHOTO TIOJIS,

9. Pacnonoxute OKCUIBI KOOATBTA B TIOPSAKE YBETUYCHUS YCTONYUBOCTH:
a) Cos04 ©0) CoO B) C0,03.
10. Haubosiee CUIIbHBIM OKUCIIUTEIEM SIBJISIETCS

a) NepMaHraHaT-uoH  B) (eppaT-uoH
0) OuXpoMaT-uoH r) pyreHar”1)-uon

Tema «uementsl IB - IIB rpynm»
Bapuant Ne 1
1. B npob6upkax Haxoasarcs 0,1M BogHbIE pacTBOPHI CASAYIOMMX COJICH HaTpus: 1) oaunaa; 2)

opomuna; 3) xiopunaa; 4) dropuaa. B kaxayro nmpodbupky n1o6aBisroT B u30biTke 0,1M pacTBop
HuTpaTa cepedpa. [Ipyu oarMHAKOBBIX 00bEMaX PEareHTOB KOJIWYECTBO BEIIECTBA B OCaKe OY-
JIeT HANMEHBIINM B TTpooupke No

a) 3  B)2



0) 1 r)4
2. PacTBOpsIOTCS B pacTBOpE aMMHUaKa BCe BELIECTBA TPYIIIBI

a) AgCl, AgBr, Agl B) AgCl, Agl
0) AgBr, Agl ) AgCl, AgBr

3. XuMmuueckas CBsI3b UMeeT 00jiee KOBaJIEHTHBIN XapakTep B

a) Agl B) AgCl
0) AgBr 1) AgF, notomy uro # # #.

4. YcroiunBocth nuanuHbX kKoMiuiekcoB: [CU(CN)2]; [Ag(CN)2]'; [AU(CN),] B psaay

a) YMEHBIIAETCS B) YBEJIMUUBACTCS
0) HE U3MEHAETCS I') U3MEHSIETCS HEMOHOTOHHO, [IOTOMY UTO

5. B psany Cu-Ag-Au temriepatypa IJIaBICHHAS U KHIICHUS

a) YMEHBIIIAETCS, 3aTEM YBEIHUNUBACTCS
0) yBEIMYHMBAETCS, 3aT€M YMEHBIIACTCS
B) YBEJIUYMBAETCA

') YMEHBIIAETCSI, TOTOMY YTO

0) Hawubonee spKko MposBIISIFOTCS KMCIOTHBIE CBOMCTBA Y
a) Au(0H)3 B) Cu(OH);
0) Cu,0 r) Ag20, moTtomy uTo

6. IlpuBeneHsl 3HauUeHUs cTaHAAPTHOM SHeprun ['m6Oca peakimii:

1) [Hgl]* + S* = HgS + 4l AG298 = -127 kJ[x/MoTb
2) [Hgls]* + H,S + 2H,0 = HgS + 2H;0" + 4I’; AG298 = -13 kJIx/Mob
3) [Hgls® + 20H = HgO + 41" + H,0; AGogg = +26 xJIx/Mob

7. HawmOouee nerko pa3pymuTh B BOIHOM pacTBope Terpaiiomomepkypat(I1)-noH ¢ moMorisio
a) Na,S B) NaOH
0) H.S 1) NayS, NaOH

8. YcToHunMBOCTH OTHOTUITHBIX coequHeHni B psigax Zn0O-CdO-HgO; ZnS-CdS-HgS

a) YMCHBbIIACTCA B) YBCJINYNBACTCA
6) YBCIMYUBACTCA, 3aTEM YMCHBIIACTCA T) HC UBMCHSCTCS, IOTOMY YTO

9. DneKTpOHOAOHOPHAS CHOCOOHOCTH HOHOB B PSINY: Zn?* -Cd** -Hg**

a) YBEJIMYUBAETCS B) YBEJIMYMBAETCS, 3aTEM YMEHBIITAETCS
0) YMEHBIIAETCS T) HE U3MEHSETCS, IOTOMY YTO

10. I1pu BHecenun B BoHBIH pacTBop ammuaka Zn(OH), pH pactBopa
HOTOMY 4YTO

Bapuant Ne 2
1. U3 snementoB I B rpynmel Hanbosiee xapakTepHa CTEIICHb OKUCICHUS +1 J1i1st



a) cepebpa B) 30JI0Ta
0) MeAW T) MeIu U cepedpa, IOTOMY YTO

Kycouek cepeOpsiHOl MOHETHI Maccoit 0,3 pacTBOPWIIM B a30THOM KHCIIOTE U OCAMIIN U3
noJTydeHHOTo pacTBopa cepedpo B Buge AgC1. Macca ocaaka oka3anace pasHoii 0,199 r. Mac-
coBasi J10Jis cepedpa B MOHETE paBHA

a) 499 B)53,7
6) 27 1365

YcToiunBOCTh rajoreHokoMIiekcoB B psaay: [CUCL;]; [CuBr,]'; [Culs]

a) YBEITUYUBACTCS B) HE U3MEHSIETCS
0) YMEHBIIAETCS T') U3MEHSAETCS HEMOHOTOHHO, TOTOMY UTO

30J10TO pearupyer ¢ Kax/IbIM U3 IEPEUNCICHHBIX BEIIECTB I'PYIIIIbI

a)  HS04 (x); H>Se0y (k) B) HNO3; HC1
6)  HNOs HC1+Cl, 1) HC1+ Chb; H,SeO, (k)

PactBopumocTs B Bojie B psaay HgC1,-HgBro-Hgl,
a) YMEHBIIIACTCS B) YBEIUYNBACTCS

6) YBCINYHUBACTCA, 3aTCM YMCHbBIIACTCA 1") HEC HU3MCHACTCA, IIOTOMY YTO

B pesynbrare peakuuu cynbdara HuHKA ¢ KOHIIEHTPUPOBAHHBIM PaCTBOPOM aMMHUaka o0pa-
3yeTcs

YcTaHOBHTE COOTBETCTBUE MEXAY KOMIUIEKCHOW YaCTULIEH U €€ TeOMETpUEN

1) nmuimanoaprentar (l)-uon  A) kBajapar

2) xartuon auammunmenu (I)  B) He3aBepleHHBIH TeTpadp
3) rerpaxmopoaypart (I11)-uon B) nmuneitnas

4) muxnopokympar (I1)-uox I') rerpasap

JInst 1MHKA U PTYTH XapaKTepHO KOOPAUHALIMOHHOE YnCiIo 4, a 1711 Kaagmus - 4 u 6, moTomy
4TO

Cymma koddduinento B ypaBHenuu peakiuu Cu + HNO;3(x) + HCl(k) — pasHa:

a) 20 B) 25
0) 14 r) 18

[IpocTpancTBeHHas cTpykTypa KomiuiekcoB Meau (II) - mckaxxeHHbIN OKTadqp UM MIIOCKUI
KBaJpaT. DTO CBsI3aHO C MposiBJIeHHnEM 3 dexra

Kpumepuu OUEHKU omeema cmydeuma npu 6blNOJIHEHUU mecmoessblx 3a0aHuil

Ounenka TpeOoBanusi K 3HAHUAM
OneHka «OTIMYHO» BBICTABIICTCS CTYAEHTY, €CIIM OH TIIIYyOOKO H
OTJINYHO IIPOYHO OCBOMII IIPOrpaMMHBII Marepuail, HCYEPIIBIBAOLIIE,

MOCJIE0BATENbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT TeCHO
YBSI3bIBaTh TEOPHIO C TPAKTHUKOW, CBOOOJHO CIpAaBISeTCS C 3aJadyami,
BOMIPOCAMH W JAPYTMMH BHJAMH TPUMEHCHUS 3HAHWM, TPUYEM HE




3aTPyIHSETCS C OTBETOM MpPHU BHJIOU3MEHEHUM 33JaHUM, IPaBUIBHO
00OCHOBBIBACT MPUHSATOE PELICHHE.

OneHka «XOpoIo» BBICTABIAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET
XOpOLLIO MaTepuai, IPaMOTHO W IO CYLIECTBY H3JIaraeT €ro, He JOoIycKas
CYIIIECTBEHHBIX HETOUYHOCTEW B OTBETE€ Ha BOIPOC, MPABUIBHO MPUMEHSET
TEOPETHUUECKHUE TIOJIOKEHUS TP PELICHUHU MTPAKTUYECKUX BOIPOCOB U 3ajad,
BJIaJIeeT HEOOXOMMBIMU HaBBIKAMH M MPHEMaMH WX BBIIOJIHEHUS.

Onenka «KYOOBJICTBOPUTECIBHO» BBICTABIACTCA CTYACHTY, €CJIIM OH

YAOBJICTBOPUTECI | UMECT 3HAHUSA TOJIBKO OCHOBHOI'O XapaKTEpa, HO HEC YCBOWII €TO HeTaﬂeﬁ,

BbHO JO0IIYCKAa€T HETOYHOCTH, HCEAOCTAaTOYHO IIPaBUJIBHBIC q)OpMy.]'II/I]I)OBKI/I,
HapyHmICHUA JIOTHYECKOM II0CIEA0BATECIIbHOCTH B U3J10KECHUH MporpaMMHOIO
MaTtcpuralia, UCHBITEIBACT 3aTPYAHCHHUS ITPU 000CHOBAHHMH OTBETA.

OI_IGHKa «HCYIOBJICTBOPUTCIILHO» BBICTaABJIACTCA CTYACHTY,

HEYOOBJICTBOPUT KOTOpHﬁ HE 3HAeT 3HAYUTEIILHOM dYacTu IIporpaMMHOro mMarcpuaia,

€JIbHO JIOITYCKAeT CYIISCTBECHHBIC OIMMOKHA, UMEET 3aTPYJAHCHHUS IMPU OTBETE Ha
BONpockl ¥ obOocHOoBaHMHM  oTBeTOB. Kak  mpaBmio,  oOIeHKa
«HCYHOBJICTBOPUTCIILHO»  CTABUTCA CTYACHTAM, KOTOPBIC HE MOTI'YT
MIPOJIOJKUTh oOyueHue 6e3 JIOTIOJTHUTENBHBIX 3aHATUI o
COOTBETCTBYIOLIEH TUCIUILJIMHE.

o
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Hepeueub 60npoCcos K 3auemy

Yacmo 1. Xumusa
OcHoBHble nosioxxeHuss AMY. Atom. Monekyna. Xumudeckuil aneMeHT. IIpocTsie U cioxxHble
BenlectBa. OTHOcUTENbHAs aTOMHAas Macca, OTHOCHUTENbHAs MOJIEKYJSpHas Macca.
Mons.Yucno ABoraapo. MomnspHas macca.
OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.
OcHOBHBIE TUIBI XUMUYECKUX PEAKIUH.
Knaccel HeopraHM4ecKMX BEIIECTB:OKCHJIbI, KMCIOTHI, OCHOBaHHUA, coiu. VX ¢usudeckue u
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHUS.
Crpoenne atoma. Monenb Pesepdopaa, ero Henocrarku. Teopust bopa. KBantoBas Teopus
CTPOEHHUSI aTOMa.
KBanroBbeie umcna. [Ipmnnun Ilaymu. IlpaBuno I'ynpa. [lpyHuun HamMeHblIeW SHEpru.
IIpaBuna KneukoBckoro.
Ilepponnueckuil 3aKOH U IEpUOAMYECKAs CUCTEMA XUMHUUYECKUX dnemMeHToB [[.M.Menzneneesa.
[Tpunuun noctpoenus. ['pymnmbl U nepropl. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB aTOMOB,
HPOCTHIX BEIIECTB M COEIMHEHHMH, 00pa30BaHHBIX XMMHUYECKMMHU 3JIEMEHTaMH, B Ipelenax
[VIABHBIX NOArpYNI U nepuonoB cuctemsl JI.M1.MenneneeBa. [leppoinyHOCTh CBOWCTB aTOMOB

Xumudeckas cBs3b. 3o00pakenne xumuaeckon cBsizu. KoBaieHTHasH (MosipHAst, HETOSAPHAs ).
Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM cBsi3u. CBOMCTBa KOBaJIEHTHOM CBs3H. [ mOpuan3anus
opOuTaneit. J{umomnp, IIuHA AUMONS, AUTOIBLHBI MOMEHT.

Merton BaneHTHBIX cBA3eil. OCHOBHBIE MonoxkeHus Meroaa BC.

Metoa MonekyasipHbIX opOuTtaneii. MarHuTHBIE CBOMCTBA BemiecTB. JIMHEWHass KOMOWHAIUS
atoMHbIX opOuTtaneit (JIKAO). CesspiBaromue u paspoixistomie MO

Nonnas cBs3b.

Bonmoponnass cBs3zb. MeXMoONeKylspHas W BHYTPUMOJIEKYJSIpHAsT BOJOPOJHBIE CBS3H.
MexMoIeKyIIpHOe B3aUMOJACHCTBUE: 1) AJEKTPOCTaTUUECKOEe — OPUEHTAIMOHHOE (JAHMIMOJIb-
JUTIONBHOE), UHAYKIIMOHHOE M JTUCIIEPCUOHHOE; 2) JOHOPHO-aKLENTOpHOE. YpaBHeHUE BaH-
nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBS3EH.

Meramnunueckast cBsizb. CXOACTBO U pa3iMuUe C KOBAJCHTHOM CBs3bi0. HeHachllleHHOCTh U
HEHAIIPaBJIECHHOCTh METAJUNINYECKON CBS3U.

Xumnueckass kuHeTHka. CKopocTh xumuueckux peakuuid. Cucrema. I'oMoreHHele u
rereporeHubie cucrembl. Paza. CKOPOCTh TOMOT€HHOM U T€TEPOre€HHOM PeaKIui.

@DakTophl, BIUSIONIME HA CKOPOCTh XMMUYECKHX pPEaKIHil. 3aBUCUMOCTb OT KOHUEHTpPAI1H.
OCHOBHOM 3aKOH XMMHUYECKON KMHETHKHU.

BnusHe Ha CKOpOCTh XHUMHYECKHX peakiuii Temmeparypel. IIpaBuno Baunt-T'odda.
AKTUBHBIE MOJIEKYJIbl. DHEPrus aKTUBALMH. 3aBUCHMOCTb SHEPIHHM aKTHUBALWUU OT MPUPOIBI
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1.

pearupyromux BEMIECTB. JHEPreTHUYECKUil Oapbep, IMEpPEeXOoJHOE COCTOSHUE. YpaBHEHHUE
Appennyca, kak 060jiee TOYHO ONUCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XMMUYECKOH pPEaKLuu OT
TEMIIEPATYPHI.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIUM OT MPUPObI PEATUPYIOLIETO BEIIECTBA.
[TonssTe o karanuse U Karanusatopax. Karanurtuueckne peakuuu. [OMOreHHBIM U
reTepOreHHbl  Kartanu3. MexaHu3sm JeHCTBUS  KaTajau3aTopoB. AKTHUBHBIE  LIEHTPbI
katanuzaropos. Katanutuueckue a1sl. [IpomoTopsl. 30upaTesibHOCTh KaTaaIu3aTOPOB.
Tepmogunamuka. TepMmomuHamuyeckas cucrtema. Pasza. ['ereporeHHass W TOMOTEHHas
cuctembl. KomnonenTsl cuctemsl. DyHKIUU U TapaMETPhl COCTOSIHUA. BHYTpeHH s sHEprusl.
[lepBoe Hauano (3akOH) TepMOAMHAMMKHU. OHTanbpnusA. CTaHIapTHOE COCTOSIHME BELIECTBA.
CranpapTHas SDHTAIBIUSA PEAKIIUH.

Tepmoxumus. Tepmoxummuueckoe ypaBHeHue. 3akoH JlaByasbe-Jlamutaca. OcHOBHOW 3aKOH
TEPMOXUMUH - 3aKOH ['ecca. Kpyrosble mporecchl (LIUKIIbI).

OHTponHs Kak (PYHKIMS COCTOSHUS CUCTEMBL. TepMOIMHAMHUYECKasi BEPOSTHOCTh COCTOSIHUS
cucrembl W. CtannaptHas sHTponus. Bropoe Hauano (3ak0H) TepMOJIUHAMUKH.

[Tocrynar Ilnanka (TpeTbe Hayajlo TepMOAMHAMHKH). V3MEHEHHME SHTPONMM BELIECTBA C
YBEJIIMUEHUEM TEMIIEPATYPBHI.

Ouneprus ['n06ca. CsizanHas sHeprusi. HanpaBieHHOCTh XUMHUYECKOTO MTPOLIEcca.

OOparumMble U HeoOpaTuMble peakuuu. Xumuueckoe paBHoBecue. Ilpunnun Jle I[lartense.
CMmelieHrne XuMU4eCKOro paBHOBECHS.

PactBopsl. Kilaccuduxanus pacTBOpoB 10O arperaTHOMy cocTosiHMIO. HacbliieHHble,
HEHACBHIIIEHHbIE U NIEPECHILIEHHbIE PACTBOPHI.

Konuentpanus pactBopoB. KoHueHTpupoBaHHBIE M pa3zbaBiieHHble pacTBOphL. CriocoObl
BBIPQXEHUS KOHLIEHTPALUU PacTBOPOB.

DNEKTPOIUTHI U HEANEKTPOJIuThl. CHIIbHBIE, Cl1a0ble U CPeIHEN CUJIBI JICKTPOJIUTHI.
OnekTponauTuueckas auccounanus. OCHOBHBIE IOJIOKEHHUSI TEOPUM DJIEKTPOIUTHYECKOU
qucconuanuu. MexanusMm aucconranuu. Kuciorsl, ocHOBaHMA U cosn ¢ TOukH 3peHus TO/I.
Crenens mucconnanun. Koncranra quccornmanuu. 3akoH paz0asierus OcTBaibia.
OnexTpoauThueckas aucconuanus Boasl. VMoHHOe mnpousBencHue BoAbl. BomoponHslii u
TUJIPOKCHIIbHBIN MoKa3aTenu. pH pacTBopoB colieil.

[TpousBeaeHne pacTBOPUMOCTH. Peakiiny HOHHOTO 0OMeHa.

I'unponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTa THIPOJIN3A.
Wneanpublie pactBopel. KosumratuHble cBoiicTBa pacTBopoB. Ocmoc. Ocmornueckoe
nasnenue. 3akoH Paynsa. CrnenctBust u3 3akoHa Payost.

OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE  peakuuu.  Teopus  OBP. Knaccudpukanus
OBP.Oxkucnurenu u BocctanoBuTenu. MeTtosl cocraBneHust ypasHenuii OBP.

DNEeKTPoNn3. DNEKTPOJIU3 PacIuiaBoB, BOJAHBIX pacTBOpoB. [lonsitue o I'D. CocraBnenue 1'0.
OJ1C snementa. Cranmaptaas DJIC anmemenTa.

OnexTpoaHsle mnoreHnuanbl. CTaHAapTHBIE DSJIEKTPOJHBIE IOTEHUUAIbl.  3aBUCHMOCTb
AJIEKTPOAHOIO MOTEHIIMAIa OT KOHILIEHTPAIMi BEIECTB U TeMIeparypsl ( ypaBHeHue HepHera).
DNEKTPOXUMHUUECKUH Psiji HAIIPSHDKEHUH METAIIJIOB.

KonnyecTBeHHas xapakTepUCTHKA MPOIIECCOB dJIeKTposn3a (3akoH Dapajest).

Hucnepcusie cuctemsl. [lucnepcHas ¢aza u aucnepcuonHas cpefa. CyCleH3uH U SMYNbCUH.
Konnounueie pactBopsl. Dpdext Tunnans. Koarymsamnus. 3naueHne KOTOUIHBIX PACTBOPOB.
KommnekcHsle coenuHenus. KoopanHanmonHas teopuss BepHepa. OcHOBHbIE THIIBI K.C.
Homenkiarypa k. c. [IpakTraeckoe NpuMeHEHHE K. C.

Yacmes 2. Buoneopeanuueckas Xxumus

Onementsl VIl A rpynmbl. DneKTpoHHBIE KOH(PUIypaluud aTOMOB, HM3MEHEHHE AaTOMHBIX

CBOKMCTB IO TPyNIe CBEPXY BHHM3 (aTOMHBIC PAJMYChl, SHEPTHUs MOHU3ALMH, SHEPTHsl CPOACTBA K
AJIEKTPOHY), YCTOWUYMBOCTb PA3IMYHBIX BAJIEHTHBIX cocTosiHMI. IIpocTeie BemecTBa (CTPYKTYpa,
CBSI3U, (PU3MUYECKHE U XUMUYECKHUE CBOMCTBA). OKCHUIBI, TUAPOKCUIBI, IPyTrUe OMHAPHBIC COCTUHEHUSI.
3aKOHOMEPHOCTH M3MEHEHUsl CTPYKTYpBI, XapaKTepa CBA3€H, KUCIOTHO-OCHOBHBIX U OKUCIUTEIBHO-
BOCCTAaHOBHUTEIBbHBIX CBOMCTB. brosiornyeckas poseb.

2.

Onementsl VI A rpymnmbl. DNEKTpOHHBIE KOH(QUTYpalMd aTOMOB, H3MEHEHHE AaTOMHBIX

CBOICTB MO TpyIIe CBEpPXy BHHU3 (aTOMHBIE PAaAWYChl, SHEPTUs WOHHU3AIUHU, SHEPrusi CPOACTBA K



JJIEKTPOHY), YCTOMUYMBOCTH PAa3IMYHBIX BAJCHTHBIX cocTosHUM. IIpocThie BemecTBa (CTPYKTYpa,
CBSI3HU, (PU3NYECKHE U XUMHUYECKUE CBONCTBA). OKCUIBI, TUAPOKCHUIBI, TpyTue OMHAPHBIE COCTUHECHUS.
3aKOHOMEPHOCTH U3MEHEHHUsI CTPYKTYpPBI, XapaKTepa CBSA3€H, KUCIOTHO-OCHOBHBIX U OKHCIIHMTEIIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB. brosiornueckas poJb.

3. OneMeHTHl V A Tpynmbl. DJIEKTPOHHBIC KOHPUTYpAIlUA aTOMOB, U3MEHEHHUE aTOMHBIX CBOMCTB
10 TPYIIIE CBEPXY BHU3 (aTOMHBIE PAJUYChl, SHEPIUs MOHU3ALMHU, YHEPIHS CPOACTBA K 3JIEKTPOHY),
YCTOMYMBOCTh PA3JIMYHBIX BAJIEHTHBIX cocTostHuil. IIpocTeie BemecTBa (CTPYKTypa, CBSI3H,
¢usnueckue M XUMUYEeCKHe CBoOWcTBa). OKCHUIBI, THAPOKCHABI, Jpyrue OWHApHBIE COEIWHEHUS.
3aKOHOMEPHOCTU MU3MEHEHHUsI CTPYKTYpPBhI, XapaKTepa CBA3EH, KUCIOTHO-OCHOBHBIX U OKHCIIHMTEIIBHO-
BOCCTAHOBUTEIIbHBIX CBOMCTB. brosiornyeckas poJb.

4. Onementsl |V A rpymnmbl. DIeKTpOHHbIE KOH(MUTypaly aTOMOB, W3MEHEHUE AaTOMHBIX
CBOICTB IO TpyYIIE CBEPXY BHMU3 (aTOMHBIE PAIUYChl, SHEPIUs HMOHMU3ALUH, SHEPTUs CPOACTBA K
3JIEKTPOHY), YCTOMUYMBOCTH PA3IMYHBIX BAJICHTHBIX cocTosiHUI. IIpocThie BemecTBa (CTPYKTYpa,
CBsI3U, (PU3NYECKHE U XUMHUYECKUE CBOHCTBA). OKCUIBI, TUIPOKCHU/IBI, TpyTHe OMHAPHBIE COSANHECHUS.
3aKOHOMEPHOCTU MU3MEHEHHUsI CTPYKTYpPBI, XapaKTepa CBsA3€H, KUCIOTHO-OCHOBHBIX U OKHCIUTEIIBHO-
BOCCTAHOBUTEIIbHBIX CBOMCTB. brosiornueckas poJib.

5. Onementsl |1 A rpynmnel. DneKTpoHHbIE KOHPUTYpAIIUU aTOMOB, U3MEHEHHE ATOMHBIX CBOMCTB
[0 TPYIIIE CBEPXY BHU3 (aTOMHBIE PAJAMYChl, SHEPIUs MOHU3ALMHU, DHEPTHS CPOACTBA K BJIEKTPOHY),
YCTOMYMBOCTh PA3IMYHBIX BAJICHTHBIX cocTossHUM. [IpocThie BemiecTBa (CTPYKTYpa, CBS3H,
¢usznueckue W XuUMHUYECKHe cBoWcTBa). OKCHIbL, THAPOKCUABI, APyrue OUHApHBIE COETUHEHUS.
3aKOHOMEPHOCTH MU3MEHEHHUsI CTPYKTYpPBI, XapaKTepa CBsA3€H, KUCIOTHO-OCHOBHBIX U OKHCJIHMTEIIbHO-
BOCCTAaHOBHUTEJIBHBIX CBOKCTB. KomriekcooOpa3oBanue. bronornaeckas podb.

6. Onements! |l A rpynmbl. DneKTpoHHbIE KOHPUTYpALlUA aTOMOB, U3MEHEHHE aTOMHBIX CBOMCTB
10 TPYIIIE CBEPXY BHU3 (aTOMHBIE PAJAMYChl, SHEPIUs MOHU3ALMHU, DHEPTHS CPOACTBA K 3JIEKTPOHY),
YCTOMYMBOCTh PA3IMYHBIX BAJICHTHBIX cocTostHUM. [IpocThie BemiecTBa (CTPYKTYpa, CBA3H,
¢usznueckue W XuUMHUYECKHe cBoWcTBa). OKCHIbL, THAPOKCUABI, Apyrue OWHApHBIE COEIUHEHUS.
3aKOHOMEPHOCTH M3MEHEHUsl CTPYKTYpBI, XapaKTepa CBA3€H, KUCIOTHO-OCHOBHBIX U OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB. KoMIuiekcooOpa3oBanue. buonoruyeckas posib.

7. OnemeHTsl | A rpynmnbl. J1eKTpOHHbIE KOH(PUIYpallMd aTOMOB, U3MEHEHHE aTOMHBIX CBOMCTB
10 TPYIIIIE CBEPXY BHU3 (aTOMHBIE PAJAMYChl, SHEPTUsl UOHU3ALUU, SHEPTHUS CPOJACTBA K AJIEKTPOHY),
YCTOMUMBOCTh Ppa3IMUYHBIX BaJeHTHBIX cocTossHUM. [IpocTele BemiecTBa (CTPYKTypa, CBS3H,
¢uznyeckne M XuMU4eckue cBoWcTBa). OKCUIBI, THAPOKCUABI, ApPyrue OMHApHBIE COEIMHEHMS.
3aKOHOMEPHOCTH M3MEHEHUsl CTPYKTYpBI, XapaKTepa CBA3€H, KUCIOTHO-OCHOBHBIX U OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX cBOMCTB. KommiekcooOpazoBanue. buonoruyeckas poJib.

8. Onements! 11l B rpynnel. JlanTaHOMIbI M aKTUHOMIBL. DJIEKTPOHHBIE KOH(PUTYpaLlUUd aTOMOB,
M3MEHEHHE aTOMHBIX CBOWCTB IO TpYIIE CBEpPXy BHHU3 (aTOMHBIE pPaJUyChl, SHEPrUsl MOHU3ALUH,
SHEPIus CPOJCTBA K JJIEKTPOHY), YCTOHUMBOCTH pAa3JIMYHBIX BaJEHTHBIX cocTossHUM. IlpocTbie
BellecTBa (CTPYKTYpa, CBSA3M, PU3NYECKUE U XUMUYEecKhe cBoWcTBa). OKCUIbI, THIPOKCHUIBI, IPYTHe
OMHapHbIE COEJUHEHHUS. 3aKOHOMEPHOCTH H3MEHEHHsI CTPYKTYpBI, XapakTepa CBs3€i, KHUCIOTHO-
OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB. KommnekcooOpa3oBanue. buonornyeckas
pOJIb.

9. Onements! |V B rpynmnel. DnekTpoHHbIE KOHQUTYypalluu aTOMOB, U3MEHEHHE aTOMHBIX CBOMCTB
[0 TPYIIIE CBEPXY BHU3 (aTOMHBIE PAAMYChl, SHEPIUs MOHU3ALMHU, DHEPTHS CPOACTBA K JJIEKTPOHY),
YCTOMYMBOCTh PA3IMYHBIX BAJICHTHBIX cocTosHUU. [IpocThie BemecTBa (CTPYKTypa, CBS3H,
¢usnueckue M XUMUYeckue cBoicTBa). OKCHUIBI, THAPOKCUABI, Jpyrue OWHApHbIE COEIWHEHUS.
3aKOHOMEPHOCTH M3MEHEHUsl CTPYKTYpbI, XapaKTepa CBA3€H, KUCIOTHO-OCHOBHBIX U OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX cBOICTB. KommiiekcooOpa3oBanue. bruonoruueckas posb.

10. Onementsl V B rpynmnsl. DnekTpoHHbIE KOHPUTYpaLlUd aTOMOB, U3MEHEHHE aTOMHBIX CBOMCTB
[0 TPYIIIE CBEPXY BHU3 (aTOMHBIE PAAMYChl, SHEPIUs MOHU3ALMHU, DHEPTHS CPOACTBA K 3JIEKTPOHY),
YCTOMYMBOCTh Pa3IMYHBIX BaJIGHTHBIX cocTossHUA. [IpocThie BemecTBa (CTPYKTypa, CBS3H,
¢usnueckue W XUMUYecKHe cBoicTBa). OKCHIBI, THIPOKCUABI, JIpyrue OMHApPHBIC COEAMHEHUS.
3aKOHOMEPHOCTH U3MEHEHHUsI CTPYKTYpPBI, XapaKTepa CBSA3€H, KUCIOTHO-OCHOBHBIX U OKHCIIHMTEIIBHO-
BOCCTaHOBUTENIBHBIX cBOICTB. KommiekcooOpa3oBanue. buonoruueckas possb.

11. OnemenThl VI B rpynmel. DnekTpoHHBIE KOHPHUTYpAIIMK aTOMOB, H3MEHEHUE aTOMHBIX CBOMCTB
[0 TPYIIIE CBEPXY BHU3 (aTOMHBIE PAAMYChl, SHEPIUs MOHU3ALMHU, DHEPTHS CPOACTBA K IJIEKTPOHY),
YCTOMYMBOCTh Pa3IMYHBIX BaJICHTHBIX cocTossHUU. [IpocThie BemecTBa (CTPYKTypa, CBS3H,
¢u3nueckue M XUMUYEeCKHe CBoOMcTBa). OKCHUIBL, THIPOKCUABI, JApYrue OHHApHBIC COEAMHEHUS.



3aKOHOMEPHOCTH M3MEHEHUsI CTPYKTYpbI, XapaKTepa CBA3€H, KUCIOTHO-OCHOBHBIX U OKHUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX cBOICTB. KommekcooOpa3oBanue. bruonoruueckas pos.
12. Onementsl VIl B rpynmel. DnexTpoHHBIE KOH(PUTYpAIllMd aTOMOB, H3MEHEHHE aTOMHBIX
CBOICTB IO TpyIIE CBEPXY BHU3 (aTOMHBIE PAIUYChl, SHEPIUsS WMOHU3ALUHU, SHEPrusi CPOACTBA K
3JIEKTPOHY), YCTOMUYMBOCTH PAa3JIMYHBIX BAJICHTHBIX cocTosiHUM. IIpocThie BemecTBa (CTPYKTYpa,
CBSI3U, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA). OKCUIBI, TUIPOKCHUIBI, TpyTrHe OMHAPHBIE COCTUHECHUS.
3aKOHOMEPHOCTH M3MEHEHUsI CTPYKTYpbI, XapaKkTepa CBA3€H, KUCIOTHO-OCHOBHBIX U OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIX CBOMCTB. KoMmiekcooOpazoBanue. buonoruyeckas poJib.
13. Onementol VIII B rpynmel. DnekTpoHHbIE KOH(HUTYypallMM aTOMOB, W3MEHEHHE AaTOMHBIX
CBOICTB IO TpyIIE CBEPXY BHU3 (aTOMHBIE PAAMUYChl, SHEPIUsS WMOHU3ALUHU, SHEPrus CPOACTBA K
9JIEKTPOHY), YCTOMUYMBOCTH PAa3IMYHBIX BAJICHTHBIX cocTosiHUI. IIpocThie BemecTBa (CTPYKTYpa,
CBSI3U, (PU3NYECKHE U XUMHUYECKUE CBONUCTBA). OKCUIBI, TUAPOKCHUIBI, TpyTUe OMHAPHBIE COSANHECHUS.
3aKOHOMEPHOCTH M3MEHEHUsI CTPYKTYpbI, XapaKkTepa CBA3€H, KUCIOTHO-OCHOBHBIX U OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB. KoMmiekcooOpazoBanue. buonoruyeckas poJib.
14. Onementsl | B rpynnbl. DnekTpoHHbIE KOHGUTYpALlUU aTOMOB, H3MEHEHHE aTOMHBIX CBONCTB
10 TPYIIIE CBEPXY BHU3 (aTOMHBIE PAJAMYChl, SHEPIUs MOHU3ALMHU, DHEPTHS CPOACTBA K 3JIEKTPOHY),
YCTOMYMBOCTh PA3JIMYHBIX BAJICGHTHBIX cocTosiHui. IIpocTeie BemectBa (CTPYKTypa, CBSI3H,
¢usznueckue W XUMHUYECKHE CBOMCTBA). OKCHUIBI, TUAPOKCUIbI, Jpyrue OWMHApHBIE COEIUHEHUS.
3aKOHOMEPHOCTH M3MEHEHUsl CTPYKTYpbI, XapaKTepa CBA3EH, KUCIOTHO-OCHOBHBIX U OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIX cBOMCTB. KommiekcooOpazoBanue. buonoruyeckas poJib.
15. Onements! || B rpymmbl. D1eKTpoHHBIE KOHPUTYpallUUd aTOMOB, U3MEHEHHE aTOMHBIX CBOMCTB
10 TPYIIIE CBEPXY BHU3 (aTOMHBIE PAJAMYChl, SHEPIUs MOHU3ALMHU, DHEPTHS CPOACTBA K 3JIEKTPOHY),
YCTOMYMBOCTh PA3JIMYHBIX BAJIEHTHBIX cocTostHui. IIpocTeie BemnecTBa (CTPYKTypa, CBSI3H,
¢uznyeckue U XuMudeckue cBoMcTBa). OKCHUIbl, THAPOKCUIbBI, Ipyriue OMHApHbIE COSaAM-

HEHUS. 3aKOHOMEPHOCTH H3MEHEHMsI CTPYKTYpPBI, XapakTepa cCBsi3ed, KHUCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB. KommiekcooOpa3oBanue. buonornueckas ponib

16.  A3or u cepa, CpaBHUTENIbHAs XapaKTEPUCTUKA CBOMCTB IIPOCTBIX BELIECTB, UX COEIMHEHUN B
Pa3IUYHBIX CTENEHSIX OKUCIIEHUS, YCTOMUYUBOCTh KOMILIEKCOB. bruosornueckas posb.
17.  ®ocdop u onoBo. CpaBHHUTE CBOWCTBA MPOCTHIX BELIECTB, UX PEAKIMOHHYIO CIIOCOOHOCTb,

CBOMCTBA COCAMHEHUN B pA3JIMYHBIX CTENEHAX OKUCIEHUSA, HX YCTOMYMBOCTb, KOMILIEKCHI.
buonornyeckas poiib.

18. I"anorenuast 60pa. Ux crpoenue, reomeTpudeckasi MOZENb MOJIEKYJI, PACTBOPHUMOCTb.

19. bepunnuii u 60p, cpaBHUTENbHAS XapaKTEPUCTHKA CBOMCTB MPOCTHIX BEIIECTB, UX COCTUHECHHIMA
B Pa3JIMYHBIX CTEMEHSAX OKUCIICHHS, yCTOWUYUBOCTh KOMIUIEKCOB. bruonornueckas posib.

20. Tennyp u ¥oa. CpaBHUTE CBOWCTBA MPOCTBHIX BEIIECTB, UX PEAKIMOHHYIO CIOCOOHOCTH,
CBOICTBA COEIMHEHUH B PA3JIMYHBIX CTETICHSAX OKUCIICHHS, UX YCTOMYMBOCTh. bHoIornyeckas possb.
21. bpom u marnuii. CpaBHHTE CBOWCTBa MPOCTHIX BEIIECTB, WX PEAKIMOHHYIO CIIOCOOHOCTb,

CBOMCTBA COEAMHEHWUW B PaA3IMYHBIX CTEMEHAX OKUCJICHUS, WX YCTOMYMBOCTh, KOMILICKCHI.
buonoruueckas poib.

22. Kamuit u mens. CpaBHHMTE CBOMCTBA MPOCTBHIX BEIIECTB, MX PEAKIHOHHYIO CIIOCOOHOCTb,
CBOMCTBA COEAMHEHUN B PpA3JIMYHBIX CTENEHSX OKUCIEHUSA, HUX YCTONYMBOCTb, KOMILJIEKCHI.
buonorunueckas poJib.

23. Kpemuuit u pochop. CpaBHUTE CBONCTBA MPOCTHIX BEIIECTB, HX PEAKIIHOHHYIO CIIOCOOHOCTH,
CBOICTBA COCIMHEHUN B PA3JIMYHBIX CTETICHSIX OKUCIICHHS, UX YCTOMYMBOCTh. broornyeckas possb.
24. CpaBHHTE CBOMCTBAa NPOCTHIX BEIIECTB BaHAJUsl, TUTAaHA, OXapaKTEPU3YHUTE CBOMCTBA HUX
COEIMHEHUH, YCTOMYUBOCTh KOMIUIEKCOB. bruonornyueckas poib.

25. Cypbma u unamii. CpaBHHTE CBOWCTBA MPOCTHIX BEIIECTB, WX PEAKIIMOHHYIO CIOCOOHOCTH,
CBOMCTBA COEAMHEHWUW B PaA3IMYHBIX CTEMEHAX OKHUCIEHUS, WX YCTOHYMBOCTH, KOMIIJICKCHI.
buonornueckas possb.

26. OxapakTepu3yiTe CBOMCTBA CE€pbl W TE€PMaHUs, KHUCIOTHO-OCHOBHBIC, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA UX COCIMHEHUM.

27. AmomuHul, Oepuiummii. [laliTe cpaBHUTEIBHYIO XapaKTEPUCTHKY MPOCTHIX BEIIECTB JTHX
AJIEMEHTOB, UX COCIMHEHUM, KOMIUIEKCOB. bruonornueckas posb.

28. Bucmyt u cBunen. CpaBHHTE CBOMCTBA MPOCTHIX BEIIECTB, MX PEAKIIMOHHYIO CIIOCOOHOCTB,
CBOMCTBA COEAMHEHUN B PA3IMYHBIX CTEMNEHAX OKUCJIEHUS, HUX YCTOMYMBOCTb, KOMIUICKCHI.
buonorunueckas poJib.

29. Kpemuuii u xyop. CpaBHHTE CBOICTBa NMPOCTBHIX BEIIECTB, MX PEAKIUOHHYIO CIIOCOOHOCTH,
CBOMCTBA COCAMHEHUN B Pa3JIMYHBIX CTENEHAX OKUCIICHUS, UX YCTOMYMBOCTh .bronoruyeckas poib.



30. lanmnmuii u cenen. CpaBHUTE CBOMCTBA MPOCTHIX BEIIECTB, MX PEAKIIMOHHYIO CIIOCOOHOCTB,
CBOMCTBA COCIMHEHUH B PA3JIMUYHBIX CTENIEHSAX OKUCIICHUS, UX YCTOWUYUBOCTh. brosiornyeckas poJib.
31. Kenezo n kobansT. CpaBHUTE CBOMCTBA MPOCTHIX BEIIECTB, UX PEAKIMOHHYIO CITIOCOOHOCTB,
CBOMCTBA COCAMHEHUW B PA3JIMYHBIX CTEMEHAX OKUCJICHUS, HUX YCTOMYMBOCTb, KOMIUICKCHI.
buonornueckas posb.

32. Xpom u mapranen,. CpaBHUTE CBOMCTBA MPOCTBHIX BEIIECTB, UX PEAKLUOHHYIO CIIOCOOHOCTD,
CBOMCTBA COCAMHEHUH B Pa3JIUYHBIX CTENEHAX OKUCICHHS, UX YCTOWYUBOCTh, KOMILJIEKCHI.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepun orera

3a4yTeHo I'myOokoe ¥ Xopollee 3HAHWE W IOHMMAaHUE IpeaMeTa, B TOM YHUCIIC
TCpMI/IHOJ'IOFI/II/I U OCHOBHBIX HOHﬂTHﬁ; TeOpeTI/I‘-IeCKI/IX 33KOHOM€pHOCTCI7[;
(haKTHYECKUX JAHHBIX; 0OCTOSATEIbHBIN, JOTHYECKHI U TPAMOTHBIH OTBET BO
BpEMSI Ca4H 3a4eTa; YACIbHbIH BeC OMHOOK MPH KOHTPOJIHHOM TECTHPOBAHUU
— ue 6omnee 50%.

He3aurteno Crnaboe 3HaHNE OCHOBHOW TEPMHUHOJIOTHH, TEOPETHIESCKUX 3aKOHOMEPHOCTEH,
(haKTHUECKHX JTAaHHBIX, OIMOOYHBIA OTBET Ha 3a4eTe; YACIbHBIN Bec OMIMOOK
IIpY KOHTPOJIEHOM T€CTHPOBAHUH —

6onee 50%.

9. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJIMHBI
9.1. YyeOnas uTeparypa:

a) OCHOBHAasi:

. Epmos I0.A., ITonkos B. A. u n1p. OOuiast xumus - M.: Beiciias mixona, 1993.
. Jlenckuit A.C. BBenenue B OMOHEOPTaHUYECKYIO U OMOPU3NYECKYI0 XUMUIO. M.
Bricimias mkomna, 1989.
3. PykxoBozacTBO K 1a00paTOPHO-MIPAKTUUECKUM 3aHATHAM 1o obmmelt xumuu. Y.1 Ilox
pea. Huxwutunoii JI.E., Kazans, 2005
4.Cenes3neB K.A. Ananurnueckas xumus. BIII., Mocksa 1963
5.AxmetoB H.C. O0mias u Heopranndeckas XuMus: Yueb. 3-e uz., nepepald. u J1o1.
M.: Beic.ank., 1998. 743 c.
6.Crunera B Y., Mapteiaenko JI.W. Heopraamdeckas xumust: Yue6. M.: U3a-Bo
Mock.yn-Ta., 1991, 1994. 1.1, 2.
7. Kapanerbstaiy M. X., [lpakun C.W. O0mas u Heopranndeckas Xumusi. - M.: Xumusl,
2006.- 632
8. HekpacoB b.B. OcHoBsI 06m1ei xumun. - M.: Xumus, 1973.- 1. 1,2.
9. KottoH @., Yunkuncon /. CoBpeMeHHass Heopranuueckas xumust. M.: Mup, 1969.
1. 1,2, 3.
10. Epmos FO.A., [TonikoB B. A. u np. [Ipaktukym 1o oOrmeit xumuu - M.: Beicias
mkoja, 1993.
11. Cynrsiroa 3.X. bokosa JI.M. Unapkuesa 3.1. JlabopaTtopHBIii )KxypHai Mo o0mIei
u OmoHeopranndeckoit xumuu.- Muarl'Y, 2011.

[\

0) JOIOJTHUTEIbHAs:

1. Onenun C.C., ®anees .. Heoprannueckas xumust M., 1979



2. babkoB A.B. u np. [IpakTuky™m 1Mo oOIieit XMMUU C 3JIEMEHTaMH KOJIMYECTBEHHOTO aHaIN3a.
M.1973.
3. PykoBoacTBO K JlabopaTopHbIM paboTam 1o oOmiel U HeopraHuveckor xumuu. [lom penm.
Kyns0e @.4., Il Xumun, 1976
4, Mymkam6apoB H.H. ®uszndeckas u KoutouHas XuMust: Y 4eOHUK sl CTYACHTOB
MEUIIUHC-
kux By30B. M.: I'eotap-Men, 2001.-384c.
5. 3axapuenko B.H. Komnongnas xumusa. M.: BIII, 1989.-238c.
6. Cnecape B.. Xumus: OCHOBBI XUMHUH KUBOTO: YUeOHUK 11 By30B. Cri0.:
Xumusngat. 2000 , 768c¢
7. Xbtou Jx. Heopranuueckast XuMusi: CTpOCHHE BEIIECTBA M PEAKLIMOHHAs CTIOCOOHOCTb.
M.: Xumus, 1987. 695 c.
8. TlonTopak O.M., Koba JI.M. TepMoguHaMuyecKre OCHOBBI HEOPTAHUYECKOW XUMHUH.
M.: Mup, 1984.
9.. Hekpacor b.B. OcHoBbl 00miet xumuu. M.: Xumus, 1973. 1.1, 2, 3.
10. Kocrpomuna H.A., Kymox B.H., Cxopuk H.A. Xumus KoopAHHAIMOHHBIX COEINHE-
Huii. Yue0. M.: Beiciag mxkona, 1990. 432 c.

9.2. UnTepHeT-pecypcehI:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snexkrponHas 6ubmmoreka

http://elibrary.ru/default.asp Poccuiickas HaunoHanbHas 6uOIMOTEKA

http://primo.nlr.ru http://nbmgu.rudnexkTponHas OonbmmoTeKa Poccuiickoii
roCy/1apCTBEHHOU OMOTUOTEKH

9.3. IIporpamMHoe o0ecniedeHue

VHuBepcuter oOecrneyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO M CBOOOAHO
pPacpoCTpaHseMOro NPorpaMMHOro 00ECIIEYeH ], B TOM YHCIIE OTE€UECTBEHHOIO MPOU3BO/ICTBA.

Kaxnplii oOywaromuiicss B TeueHHE BCEro mnepuojaa oOydeHHs oOecredeH HHIMBUAYaTIbHBIM
HEOTrpaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM cpeie yHUBEPCUTETA
u3 1000 TOYKH, B KOTOPOH HMeEETCs JOCTYN K HMH(OPMAIMOHHO-TENIEKOMMYHHMKAIIMOHHON CeTH
«IHTepHeT» Kak Ha TepPUTOPUHN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcutrer oOecrneyeH — CIAEAYIOIIMM  KOMIUIEKTOM  JIMIEH3WOHHOTO  MPOTrPaMMHOIO

obecrieueHusl.
1. JlunensuoHHOe nmporpamMmHoe o0ecneueHue, ucrnoiabzyemoe B Uarl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusiii kommiekc MMUC “BusyanbHast Ctynus TectupoBanus™

1.4. AutuBupycnoe [10 Eset Nod32

1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsiny ¢ TpagMIUMOHHBIMH M3JaHUAMM CTYIEHTBI U COTPYAHMKH HMMEIOT BO3MOXHOCTH

MOJIb30BATHCS SJICKTPOHHBIMU MMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Taonuua 9.1.
Ha3Banue pecypca CcebLika/gocTyn
DjekTpoHHas OHOIMOTEKa OHIaiH «EauHOE OKHO K http://window.edu.ru
00pa3oBaTeNLHBIM pPeCypcam»



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/

«ObpazoBatenbHbIN pecypc Poccum»

http://school-collection.edu.ru

®denepanbHbII o0pazoBaTeIbHBIN opTat:
YUpEeXKACHUsA, nporpaMmbl, ctanaapTel, BY3bl, Tectsl EI'D,
I'MA

http://www.edu.ru —

®denepanbHbII LIEHTD UH(POPMALOHHO-

obpasoBarenbHbIX pecypcoB (DIIMOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYAEHTA". Dnexkrponnas
OMOJIMOTEKAa TEXHUYECKOTO By3a

http://polpred.com/news

WznarensctBo  «JlaHby. DneKTpoHHO-OMOIMOTEUHAS
cucTemMa

http://www.studentlibrary.ru -

Pycckas BuptyanpHas Oubanoreka

http://rvb.ru —

M3narensctBo  «JIaHby. DIEKTpOHHO-OMOIMOTEUHAS
cucTeMa

http://e.lanbook.com -

ExenenenbHuk Hayku u oOpaszoBanus FOra Poccum
«AxaneMus»

http://old.rsue.ru/Academy/A

rchives/Index.htm

Hayunas anekrponnast 0ubimoTteka «e-Library»

http://elibrary.ru/defaultx.asp

DneKkTpoHHO-0nbmoTeyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPAaBOYHAsl CHCTEMa JIOKYMEHTOB B
cdepe obpazoBanus «MHDOpMITO»

http://www.informio.ru

WudopmannonHo-mpaBoBas cuctema «["apanT»

BCEX

CereBas BEpcCus, NOCTYIIHA CO
KOMIIBIOTCPOB B

KopriopatuBHoi cetu Murl'y

OnekTpoHHO-0nbnoTeuHas cucrema «fOpai»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

Teoperuuecknii Kypc

1) Jlex1uu: pe3eHTauy.

2) KoHTpombHbIE TECTHI.

3) Cnmcok BOMpOCOB ISl MPOBEJCHUSI COOECEeI0OBaHMS.
4) Tabmuup!.

5) BapuanTs! 3aaHuil 17151 KOHTPOJIBHBIX PadoT.

JIaGopaTopHbIii NPAKTHKYM

1) Temaruxa u onucanue NaGOPaTOPHBIX pabOT (CTIENMUANBHO Pa3pabOTaHHBIN M H31aHHbIH

71a00paTOPHBII MPAKTUKYM JIJISl CTYJACHTOB-MEINKOB).

2) HaGop XMMHYECKHX PeaKTUBOB K KaKI0M 1abopaTopHOii paboTe.

3) JlaGopaTopHbie yCTaHOBKH, 060PY/I0BAHHE.

11. METOAUYECKHUE YKA3AHUSI JIVIS1 OBYYAIOIIUXCSI IO OCBOEHUIO
JTUCIUATITAHBI

Hucnunnuna «Xumus» HanpasieHa Ha popmupoBanue komnerennuii: YK-1, YK-3.
[IpomexxyTouHas aTTecTalus IpeArnojgaraeT 3K3aMeH.

[Ipuctynas x U3y4EHUIO TUCIUIUIMHBI, HEOOXOIMMO B MEPBYIO OYEpEIb O3HAKOMUTHCS C

cozepkanueM padoueit mporpaMmsl AucuuIuinHel (PTLT).

Jlekuy UMEIOT IETbI0 JaTh CHCTEMaTH3UPOBAaHHBIE OCHOBBI HAYYHBIX 3HAHHH.
[Tpu uzyuennu u npopaboTKe TEOPETUYECKOT0 MaTepuaia st OakaliaBpoB HEOOXOAUMO:

- IIOBTOPHUTH SaKOHCHeKTI/IpOBaHHHﬁ Ha JICKIMOHHOM 3aHATUMU MaT€pual U OOIOJIHHUTH €Tro C

Y4E€TOM PEKOMEHIOBAaHHOM 110 JAaHHOHN TEME JINTEPaTyphl;



http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

- IPU CAMOCTOATEIBHOM HW3YYEHHHM TEOPETHYECKOM TEMBI CAENaTh KOHCIEKT, HCIOJb3Ys
pekoMennoBanuele B PIIJI  nuteparypHble HCTOYHMKM W pecypcbl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «MHTepHET»

- IPU TIOJTOTOBKE K MPOMEXYTOYHON aTTeCTAIlMH 110 MOJIYJII0 MCIOIb30BaTh MaTepHaibl (poHaa
OLICHOYHBIX CPENICTB.

JlaGopaTopHble 3aHSATHS NPOBOIATCA C LENbI0 YIIyONeHUs M 3aKperiCHHs 3HAHHIA,
HOJYYEHHBIX Ha JEKIUAX U B IPOLIECCE CaMOCTOSITEIbHON pabOThl Ha/l HOPMATUBHBIMU JOKYMEHTaMH,
yueOHOW 1 HayYHO! JIUTEpaTypOH.

[Tpu noAroTOBKE K 1a00PaTOPHOMY 3aHATHIO HEOOXOJIUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUYECKUI MaTepUall 110 3a1aHHOI TeME;

- IIPH BBIIIOJIHEHUU JOMAIIHUX PACYCTHBIX 3alaHUM, U3yYUTh, [IOBTOPUTH TUIIOBBIC 3a/1aHUS,

BBITOJIHSAEMBIE B Ay TUTOPUH.

Pexomenganuu no padore ¢ HAy4YHOI U y4eOHOM JTUTEPATYPOil

Pabora ¢ yueOHOW M HAYYHOW JTUTEPATypOU SIBISETCS TJIABHON (HOpMON caMOCTOSATEIHHOU
paboThl 1 HEOOXOMMA IIPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATHUAX, K MOJYJIbHBIM
KOHTpPOJIbHBIM paboTam, orpocy, 3k3aMeHny. OHa BKIIOYaeT MpopaboTKy JEKIUOHHOIO Marepuaia —
M3Y4YE€HHUE PEKOMEHJO0BAHHBIX NCTOYHHUKOB U JIUTEPATYphl IO TeMaTuKe Jekuui.  KoHcnekT nexkunn
JOJDKEH  cofiepKaTh  pedepaTUBHYIO 3aluCh OCHOBHBIX BOIPOCOB JICKLIUH, IPEIJIOKESHHBIX
npernojiaBaTeneM cxeMm (Ipu MX JAEMOHCTPALMU), OCHOBHBIX MCTOYHHMKOB M JIUTEpPATyphl [0 TeMam,
BBIBOJIBI 1O KaxjaoMy Borpocy. KoHcnekT noiikeH ObIThb BBIIIOJHEH B OTIENbHOM TETpaau Io
npeamery. OH JO/DKEH ObITh aKKypaTHBIM, XOPOLIO YHUTaeMbIM, HE COJEp’KaTb HE OTHOCSIILYIOCS K
TeMe WH(OPMAIHIO WIH PUCYHKH.

KoHcnekTsl HaydHO IMTEPaTyphl IPH CAMOCTOATEILHON TOATOTOBKE K 3aHATHSIM JTOJIKHBI

OBITH BBIIIOJIHEHBI TAK)KE AKKYpaTHO, COJAEPYKaTh OTBETHl HAa Ka)KJbli MOCTaBJICHHBIM B TeMe
BOIIPOC, UMETh CCBUIKY Ha MCTOUYHUK MH(POPMALUU C 00s3aTEIbHBIM YKa3aHUEM aBTOPA, Ha3BaHUS U
roja M3JaHusl UCIIOJIb3yeMOM HaydHO#l nuTeparypbl. KoHCIEKT MokeT ObITh ONOpPHBIM (COAEpKaTh
JIMIIb OCHOBHBIE KJIIOYEBBIE MO3HUIMK), HO IIPH STOM MO3BOJISIOIIUM J1aTh MOJIHBINA OTBET 110 BOIIPOCY,
MOXET OBITh TOAPOOHBIM. OOBbEM KOHCTIEKTA OMIPENETSAETC CAMUM 00Yy4YarOIIUMCS.

B nporecce paboTsl ¢ yueOHOM 1 HayYHOH JTUTEpaTypoil 00ydarouiics MOXKeT:

- JenaTh 3alUCH IO XOJYy YTE€HHS B BHUJE NPOCTOrO WM PAa3BEPHYTOro IUiaHa (Cco3/aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHHKE);

- COCTaBJISAITh TE3UCHl (UUTHUPOBaHUE HauOoJiee BAXKHBIX MECT CTaTbU WJIM MOHOTrpaduw,
KOPOTKOE M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000I11eHHEe OCHOBHBIX BOIIPOCOB pabOThI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYThIE TE€3UCHI).



PaGouass mporpamMmma AMCHMITIUHBI «XHMHS» COCTaBJIEHA B COOTBETCTBHH C TPEOOBAaHUSIMHU
®I'OC BO mno cnenuanbHOCTH 31.05.01. «JleyeOHoe peno», YTBEPKICHHOTO MPUKA30M
MunucrepcTBa o06pazoBanus U Hayku Poccuiickoit @enepamuu ot 09 deBpans 2016 r. Ne 95.

[TporpamMmmy cocTaBuI:

npodeccop Kadeapsl XUMUN Canamos A.M.



Pabouas nporpamma yTBep:kaeHa Ha 3aceqanuu kadenpsl «['ymaHUTapHbIE

U €CTCCTBCHHBIC JUCIUIIIIMHBI)

[Iporokon 3acemanus Ne _9 ot «_27 » anpens 2026 r.

Pabouas nporpamma ogo06peHa yueOHO-METOJUIECKIM COBETOM

MCIUIHUHCKOI'O HHCTUTYTa

[Tporoxon 3aceqanust Ne _7 or « 30 _» amnpens 2026 .




CgeneHus 0 nepeyrBeps;KIeHUN MPOrPAMMBbI HA OYepeaHOoi Y4eOHbIH roa u
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